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b PYKOBOICTBE DACCMOTpDEHH TEeXHOJOTHYECKHE CXEMH VK-
JIalK¥ OOLBCIHHX TPYOCHPOBOROB CIOCOOOM CBOGOLROTO MOI—
PYXEHRS B DA3VIRYHHX YCHOBHAX, MIJNCKEHH METONh YKISIKA C
IPAJIOREHUEM pacTATRBADIEIrC YCWINA, IpMBeleHH DEeROMEHIa—
OHE IO METODAM pacYeTa NOIBORHHX TpPYOONpPOBOIOR.

PyROBOICTEBO pa3palCoOT8HO Ja00 TO%EEﬁ CTPORTEJNECTRA
GONBOJIRHX Tpyoonposonor (JICIT) CTa comMecTHO C OT-
JEeNOM BAYYHHX ncc‘.nie_ggmm B 2KCIle PRMEHTANIEBHOI'O IPOeR—
TepopaBusg (OHWII) popedTpaHCa Ha OCHOBe OCOCHEHAsA

¥ 8HANHES8 OTEeYECTBEHHOTO M 3apydexHOTO ONHTA MPOEKTHA-
POBEHAA X CTPORTENHCTBA NONBONHHX TPYOOIPOBONOB, & T&K-
X€ TEODETHUECKHX M SKCIEDMMEHTANBHHX RCCAENOBAHHEK, BH—
nonhEeHHERX BHMCToM x I'npopeuTpaHcoM.

PYROBOJCTRC IIpeNHASHAYEHO I COCTARIEHRS IPOEKTOR
OPTAHEBAIlME CTPORTEJBCTBA B IPOEKTOB ODORSBOACTBA pPalOT
COBMECTHO C gyrmm HOPMATRBHEMA B PEEOMEHIIZTEJIhHHMHA
JOEKYMeHETaME MuHHejTerascTpona, Mmepewfmora PCOCP, OTHO-
CAIMMMCA K TEeXHONOTHE CTPORTENHCTBE MNONBONHHX TRYOCODPO-
BOIOOB,

HM%ROBO%CTBO paspadoTaHo mRExcHepaMR KpynxkumEmM b.H.
ESA (Et)).ﬁm.npeq p;ﬁ o (I‘nnpopeqm i BaYyX
A, CT I CTER TOB TEXH.
Jleemua C.H. l‘e%eﬁm .C:!?aﬁamem M.A. (BHWNICT),
IO RIRHEA 3.P.7 ( peurpapc), mEx.Kansepa B.f. (TpecT
CoxsnozBOATa3CcTPON) .

SAMEYaHRA B [NpeIIOXCHRA HaOpaBIATE IO anpecy:
105058, Mockma, OxpyxHO¥ np., A.I9, BHHACT,
Ja00paATOPKE CTDOUTOIBCTBE NOZBOAHHX TPYOONDOBOZOB.

bcecOonSHHEY HAYYHO-RCCAEKOBATEABCKAH HHCTATYT IO CTpOR-
© TeNbCTEY MASTBCTPAIBHHX TPYCONPOBOIOE (BIMH%T). 1579
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BBEJIEHUE

B NMpaKTHEKE CTDOMTENBCTBA NOIBOLHHX TP, GOLPOBONOB CIOCOS
YRIQKR CBOOOIHHM HOTPYXEHHEM [OAYyYRI PAcIpOCTPANEHMe Kak
Op® COOPYyXREHBR DeYHBX IepPeXOLOB HeJTEeNpPOBOLOEB, BOLOIPOBONOB
A TPyOONpOBOZLOB NPYyTHUX HaSHAYUEHHI, TAK ¥ OpPA CTPORTEILCTEBE
MO PDCEUX OOIBOXERX HedTeras0mpOROHOB.

b pAle ChaydaeB STOT COOCOC YKISAKA ARIAETCS Hamnlolee
SKOHOMHYHEM 10 CDSBHEHHD C ADYTHMR CHOCOOBME YKIALKR, &
RHOITA NPAKTHYECKM EMMHCTBEHHO BOSMOXHEM, HanpgMmep, KOIVIA
HeJAbad YEIONNBATH TRYOOHPOBON CROCOCOM NpOTACKMBSHRA R3~-38
HEeBOSMOXHOCTH yCTPORTE CTPOUTENRHO-MOHTAXHYED IWIOMBEKY B CTRO-
pe pepexonsa ILIA IORTOTOBKR IieTe# TPYyCODpDOBOKA WAM KOTIA
TPYOONPOBOY 3alPOEKTRPOBAH C KPMBOIYHE!HHMM OTBOISME B Bep-
TRKAABHOH ILIOCKOCTH.

(dmacTh OpEMEHeHWsa cnocoda YRISIKK CBOCOJHEM HOTpyXe-
HEEM OYPaHRYRBAETCH JNONYCTEMOX IyGmHON yEnanxm, onpenexnse-
MO MAKCHMSNEBEHHMM HANDAXCHAAMY, BOSHHKAKIMMH B TpydonpoBome
PR ero YRIAIKE,

OnBaRo 0oGNacCTh NpEMEHeHHA YKA84HHOIO cOocoda MOXeT OHTH
PACHRPEHA C YBeIRMdYeHHeM NONYyCKaeMOo¥ IIyOHMHH YKISNKHA 34 CYer
ACIIOABSOBAHRASA CHOEURASHBHHX METONOB, MOSROAAKUMX YMEEBIKNTDH H3—
TROHHE HANDAXEHUS B TPyOONpoBOLE.

[IpproxeHde paCTATHBADEr0 YCRIAA K TPYyCOHPOBOLY B Ipo-—
[lecce IOTPYXEHHs, & TAKXe 3alONHeHAn eI'0 [OOJOCTH HAa y4YacT-
Ke H3THOZ8 JIETKAMK MATe PRANSMH [O3BOJIAET SHAYETEILHO YBEJAR-
YUTE JONYCKAEMYD IN[YORHY YRAISLKR TRYOONPOBONA IpPR MMHRMAJ B
HHX IROIOJIKUTENBHHX 3aTpaTax.

T T v e 1 DooreAmmaae
BHeCeHO gTBepmeﬁo EHAMCTom » PaspatoTaHo

JICIIT ; waa 1978 r. i BRIl PBHE




B HacTosAuweM PykoBozcrse:

NpuBeNEeHa TEeXHOIOTHA YKAQNKHN NOABOAHHX TRYyCONIpPOBOIOB
CHOCOOOM CBOGOXNHOTO HOTDYEEHHMA C SamojHeHHeM Bomok Tpydomnpo-
BOJIA R C HPRAMEHEeHHEeM IOHTOHOB;

IAHE TEXHOJNOTHNYECKHE CXEMH YKIANKR TPYyOOOpOBOIA C HATA-
XEHUEM eI'0 B Iporecce NOTPYXEHRA R C SaNOJHEHHEM ero IIOAOCTH
"aerkuMu" xaTepHalaMi.

MBJIOXEHE CXEeMH NPOUSBOICTBA padOT B SAMHERX YCIOBRHAX

[IPHBEIEHH PEeKOMEHKIAIAR [I0 METONaM pacdeTa NONBONHHX TOY-
CONPOBOIOR I'DR MX YKISIKe;

IAHA KIacCRPHKAIMA CINOCOCOR NOTpyXeHBA TPYyOONPOEQNOB R
yKasaHa CcOnacTh BX [pHMeHeHRnsd.

HanoxeHHHe B FYKOBOICTEE TEXHONOTNYECKNE CXEMN NOrpyxe—
HAA TPYOOIPOBONOE C NOMOILD 3aJRB2 BONK, [N[LEMEHEHRR NOHTOHOB
A TIpeRBapUTENBHOl CA/JACTAPOEKK COCTABRAEHH H2a OCHOBE H3yde-
HAS N AHAJNRSA ONKTA NPOEKTHPORAHUA R CTPOMTENBCTBE [NOXBOJHHX
TpyCONpOROAOB OPTAHUSANMAMY MHHedTerasCcTpos B .RHpeudnoTra
PCICP.

TeXHOJIOTHUYECKAE CXeMy VKIANKM NORBONHHX TPyOOUpOBOLOR
cnocoOOM CBOCORHOTO NOTpPYXeHnd Ha OOARINME IMYOHMHH C NpRAOXE-
HREM DACTATHBALJLIO VCWINA, 8 TEKXe ¢ B&AIQIHtHHEeM NONOCTR
Tpydonposona "AerKKMA" kaTOpHalakM B METOAH HX pacyera paspa-
00TAHH H& OCHOBE TEOPETHYECEMX M 9HKCIEepUMeHTANBHEX MCCASHO-
BaHK?, nporereHdRX RmiIcTRTyTaMe oilill.CT, I'mnpopeutpaHc ® Yuparp-
nerrem HoxmoxpedcTpoft (3-if SKCHOCIUIMOHHKE OTpAN).



. ObLLUME NMONOXEHNS

I.I. Hacrosmee PyKOBOXCTBO paSpaCOTAHO B DABERTHRE TNAB
CHmll mo CTPORTEABCTEY R MPOEKTHPOBAHED MATACTPANBHHX TpyGo-
IpOBOXNOB M PACIPDOCTPRHALTCA B8 NPOeKTAPOBAHWE R CTPORTEIBCT-
BO IOXBONHHX TPYyOONPOBOJOB, COOPYXAEMHX HA BHyTDeHHHX BOHOE-
M8X B MODCKHX aKBSTODRAX,

I.2. [on yrxagxof TpyGompoBona CHOCOCOM CBOGOMHOTO IOT-
PyXeHAA IDONPASYMEBAE€TCA CIOCO0 €TI0 YRIANK. H8 XHO BOoxHOH
IperpanH, IpK KOTOPOM CMOHTHPDOBAHHHE Tpy0olpoBOX, pACHOIOXEH-
HHi HA NOBEpPXHOCTRA &KBATODHR,NON nelcrrmeM nepeMemaxiieitcs
pacnpenesieHHON HAUPY3KH OIYCKA€TCA HAa INHO C RSTROOM B BEDTR-
KSJBHOR ILIOCKOCTA.

I.3. Yxiranka TORyCOOPOBOKOB CHOCOOOM CBOGONHOIO IOTpyXe-
HAA MOXET OHTEP PEKOMEHIOBAHA [PH TEXHUKO—-DKOHOMRUECKOM 000C—
HOBAHRER €I0 INPEAMymMECTB IO CPABEEHHD C JDYTHME COOCOCAME VK-
J8I KR,
I.4, [Ipm yRAsaKe NONBOMHHX TPYOONPOBOXOB CHOCOGOM CBO—
GOLHOTO NOTDYXEHRA MOTYT OHTH INPEMEHEHH PA’NRYHHE TEXHOJIOTR—
YEeCKHE CX6MH, BHOOD KOTODHX OCYUIECTBASANT B SARMCHMOCTH OT
caenyoimx ParTOpORB:

T'RIPOMOPPOTOTHYECKRAX, TONOTpadEYeCKAX M KINMATHYECKNX
yeaoea# B pafioHe mpoxianrke (IMpRMEH ¥ IIyGHRHEH BOmHO# mperpa-
IH, pexuMs ypoBHed B pexXEMAa CKOpPOCTell TedeHms, JEHIOBHX yC-
noeult, pervefa nEA X Geperos);

HASHSYEHRS K KOHCTDYKIAN IONBOANOTO TR¥OONpOBOjA (Xa-
paEKTepe TPAHCIOPTRPYSMOI'® KPONYXTa, IWAMETDS THYOH, HairrYms
GaJNACTHHX TPYSOB M EX KOHCTPDYETHEBHOTO RCHOOJHEHRA, PafREyCOB
BEPTHRRAIBHOR TpACCRPDOBEM TPYOSOIPOBONOB) ;

HAINYAA CYHOXONCTBA, €TI0 METSNCRBHOCTH B BOSMOXHOCTH
OpeRpameHna IBAXEHRA CYAOB HA BpeMA, HeOoOXOnEMoe IIA 3aBOI-
KA, YCTRHOBKH H NOTPYXEeHRBA TpyCOOpPOBOJA;

MECTa PACIONOXSHRA CTPORTEABHO-MORTAaxHO¥ mnoingmxd (Ha-
yYaCTKe Iepexona, Ha deperoroi crammorapHoR dase, yunaneHHoOK
OT IIepexofisa B T.I.);

TeXHAEO-B KOHOMHYECKOTO CPABHEHRA BOSMOXHHX BAPDRAHTOB
MOHTAx%s R [IOTDYXSHRS TPYyOGONPOBOJAA HA ITHO BOXHOM nperpanl.



1.5, RpHpenenHne B PYKORQUCTBE TEXHOAOTHUECKNE CXEMH
YXIANKR NONBOIHHX TpPYOOXPOBOIOE MOXHO IPMMEHATE: INPM BOJHEHHH
X0 3 GamnoB (HR OCHOBE RMEXMEIrOoCHd ONHTZ CTDOWTENRCTEA).

I.6, Epi paspaloTRe TeXHOQIOTHE YXKIJISIER TPYOOIPOBOXOER CHO-—
COOOM CBOOOIHOTO IOTPYXSHMA HeOOXOIBMO:

BEODATH ONTEMAJNIBHYD TEeXHONOI'MYECKYK CXeMy VRKIAIKA Tpyso-
HPOBOIA §

BRIOJEHUTE OPOBEDPOYHHE DACYET: HaTpIXehni, BOSHHKANMEX B
Ranooree ONACHHX CEYEeMRAX TPYOON[OBOLA HA PABINYHHX 9TANaX
eT0 MOT'PYXEHNA;

ONnpezenuTsd (IpKM HeOOXOAMMOCTHM) AMKHY HIOTHYTOIO yYaCTKA
yOFYyTOH JIRHMM TPYOOLIPpOBONS B LpOLIECCE NOTPYXEHRA;

ONpETEJINTDE KOJRYECTEO, MOUHOCTHS B PACCTAROBKY TEXHONO-
TUYECKOTO O0opysczaHmA (CYKCHPOB, WIABKLAHOB, IOHTOHOB, THATO—~
BMX Jle0efOoK, LX&BYYHX OOOpD ), HEOOXOMAMOYO IJA BHBOIA R 3a-
Kpewieuss TPYOONIPOBOLNA B S3JAHHOM CTBOpE B eI0 NOTPYXEeHRSA HA
JHC BOHOEM?.

I1.7. MAXCEMAJIEMEE HSIpPAKEHRAA, KOTOpPHE BO3HMEAKT B TPyGO—
OIPOROHE B NpPOHECCE YRASJNKR U ONpeIedANT IOOYCHeEMYR I'AyORHY
er0 IIOTPYXEHA, 38BACAT OT IPAHATOX TEeXHOROTRYECKON CxeMH
YKISL¥®, KOHCTPYKTEBHHX La[aMeTpPOB TPyOOonpoOBOIa B CLOCQOA
er0 INOTLYXEHKH.

i1 YMEeHLUeHRA BanpaxeHR?, a Que0oBATENBHO yYSeIRUeHRA
JTOIMyCKAeMOH TIJIyCMHH AOTPYXEHHEA TLyOOILOBOAA,BOSMOXHM CJENyD—
IMe MePONpPUATAA:

VEeJINYEeHUEe TOJHMHEH CTEHKR TpyOoIpoOBOAA:;

IIPUMEHEHHKE TPY® B8 CTEIR C OOXEeE BHCOKEMA MEeXaHRYECKHMH
X3 pAKTE PRCTNKAME ;

YMeHLUGHKEe KDARMSHE TDPYCONPORQEA IPR YVRKI4LKe (IpUiIoxe—
e PACTATMBARNEIC YCMEMKY K TRYOOKPOBOXY; HpUMEHEHME HOHTO-
HOB; Ca/IaCTHHX NOKPHETME; SaNOIHEHRE IOJIOCTH TPYOONPOBONA
"XeIrKUMMK" METEpARAANN) .

Apn YEn&nKe TPYOONpOBONOR CONEMOTC KHMAMETpa HA IKHO BO-
IOeMa POSMORHO COUYETANNE VKA3AHHEX ME[PONPUMATHE IIA Oclee
oOPBKTRBHOTO CHMXEeHRA HalpAxeHml,



2 MOHTAX TPYBOMPOBOAA
U NOATOTOBKA EIMO K YKIMALKE

Lel. D COOTBETCTEHU C YCAOBNAME, yBASAHNGMHA BLue B
D.l.4. B SBABHCHMOCTH OT HEPDHONIA CTPOMTEABRCTRA MOXHO BWEEARTEH
HECKQIBKO OCHOBRIHI.. TEXHOJIOTVYECHEX €XeM MONTSXY NONBOMHMX
TpyOONPOBONOB, YXKA2ZMAKBAEMHX CBOOOJHHM [IOTLYyXEeMEEeM.

<.<. HpA yKJIAIKe B MABRTAUBOEHHY NepmON OONBOAMHX TPyOoo-
[IPOBOLOB MECOXHIOH IPOTAXEHHOCTH UAECOOCDaSMO MONTUDOBATL R
YyCTAHABIABATE B CTBOpe Nepexosa TPYOCORPOBOX HPOEKTHOZ HANHN.
OB YCJOBHA CTPORTENBCTBS HE NOIBOJIADT CBAPMTH R YCTAHOBRTSH
B CTBOD llepexofa TpPyOONPOBOL NPOEKTHON ILAwa, TO ero cotmpa-
DT B3 OTHENEHHX WieTe¥ B BHIOJHANT CBapHy CTHWXOB MexXny IeTA-
MH Ha IJIaARy.

<.J. MODCEEE TpPYGONPOBOIN BHAYNTEJIBHOL IPOTAKEHHOCTR
{86 AGCOB0PA3HO MONTHPOBATH M3 OTAGBHMEX AXMMHOMEDHMK ILIET6U
C NOCAGAOBESTCALHMM MAPANMBANMCM, SYKCHPOBKSR UX 5 IJaXRENOM
CTBOPE® X CBAPKOK H& IOJASBY.

<.4. lIpA CTDORTENIBCTEE DEYHEX NOABONHHX HEPEeXOHOB TeX-
HOJIOTHD MOHTaX3 TpyOOOopoBOXa, CHYCK €TI0 H3 BOKY CO CTANCAR~
HHX IVIOMANOK, OYKCHPOBNY B CTBOL TpPACCH, YCTAHOBNY M SaKpeN-
JledNe B CTBOpE NepeXO4a BHIIONHANT B COOTRETCTBUE C yEASaMuA-—
MH{, [IPNBEJICHHEMU B"Pemueuum N0 TCXHOJOI'NN YKARXMN EOX—
BOIHRX TPYCOILOEORCE ARAMETPOM I<<O m 14«0 m';P lse-"72, [I].

iipR CTPORTEJIBCTBE MOPCHEX NOZBOANEL.. TPYOORDOBQNOB W& 3aH-
Hee BHEE€ paGOTH BMICJHADT B COOTBETCTHMU C':'PBKOMGHJIEHMNI 1o
TEXHONOTHH NPOKIANKA MODCKEX TpyGompoBcios,P Iz5-7¢ [Z2].

[lorpyxeHre TPyCOERPOROIS HA XHO BOAOEMA DPEKOMEMAYeTCH RH-—
OOJHATE 0O TEXHOWIOTRUECHNMM eXeMaM, IIDrBeXcHHEM NRXEC B palXe-
Je 3 HACTOAlero PYKOEOICTERA.

£.0., ..OHTAX TpySORPOBOEA H2Z MNABY EBKIOYACT CBALKY CTR-
KOB MeXOY MIcTAMKA,. ipd NeCOAMNOM XMAMEeTDC YXISIHBASMOTO TpPY-
CONPOBOAS CTHKOEBKY MOXHO OCYRECTWIATS C NOMOWBD K[2MOBOTIO
CYAN2 RAR Oapx#i, OCOPYUHOBAHHOH I'pPy3eNOXHEMHANHK CPEICTHAMMN.

LI CTHEKOBKN Ma IUIARY TPYOONDPOROIOB Xdah oM 1020
i GOXLMe DCEOMEGHAYETCH [PMMEHATH NWaBy4me KAMC[L, OofecCleyld-
sacmpe CTWKOBKY HiaeTeF Ges ux mommpema (cy.Fexome maumu [I] ).



<.6. TexXHOJIOT®A NPOMSBOLCTRA pAGOT IO CTHKOEBKE TPYGO-
IPOBOLOB C IIOMOWBN IUI&ByYel KaMepH SaRADYAETCH B CHELYIMEM:

OTHEJIBHYE IIETE TPyOONPOBOLA C YCTAHORIEHHRMH HA KOHIAX
S8IAYMKAMA ONYCKADT \CKATHBALT) CO CTanels B OCBOTHEHHYD
TpaHmeD (RAaHAT ANTH DKy B CQIyYae pACIOJOREHRmA CTaleld RIONE
ypesa BOIH), HNONBONAT K MECTY CTHKOBKM I YCTAHARIMBADT B [O-
JIOXEHBEe, NPEeRyCMOTDEHHOE B IIPOEKTE INDOMIBOLCTBA paCoT, 3aTeM
9Ty LIETH BAKDEILISDT C IOOMOLBY IUISBYYHX CPEeNCTB (IIaByumx
OIOP), YCTEEORIEHHEX HA SKODAX;

K KOHLY yCT2HORJNEHHOR meppofl mneTR LKOCTABIANT IIAEYIYN
KaMepy, OOOBOLAT R IPATOIMIEHHOM COCTOSHMHA NOXL KOHEN TpPYOOIpo-
BOXA B 38KpPEIMIADT HA HeM;

BTODYD IIETE TPYOONpOBOXE C YCTQHOBRICHHHMM Ha& KOHIEX 3a-
IJIyIKSMR CKATHBAKT HAa BOLY, NOIBOXAT K IepBOR IUIeTH R 38Kpell-
AADT HA MeCTe C NOMOMBY IUIABYYRX CpefcTeB (omop) Tak, YTOCH
KOHEIl CTHRKYEMOV INeTr CHNI SaBeleH B ILIAEYyYyD KaMe[ly B YKpel-—
JeH B Hell B HeoOXOonmMOe s CTHROBKH IOJOXEHHE;

B8 OalNMaCTHHX OTCEKOB IUIaBydell KaMepH OTKAYMBADT BONY
(kaMepa YACTMYEO BCHINBAAY), I'EPMETRSRPYDT BHYTDEHEND NOJIOCTE
pado9ero OTCERS KaMepH R JIAIADT BOLY M8 pAaCOYeIro R RIN3OBEX
OTCEXOB;

CHIMADT 3aIVIVHIKH C KOHIIOB CTHEYBMHX IUTeTelf  C IOMOMED
CTAXHHX % UEHTPRPYOURX YCTPORCTB BHOOMHSLT CTHROBKY H IIpHX-
BATKY TDyO;

OIpOEEePANT HANECXHOCTE: I'€[METASAINM LINSOBHX M CTHKOBOY-
HOTO OTCEKOE KaMepH;

CBAPHBADT CTHX, IIPOBEPANT KQUECTBO €TI0 CBAPKR;

BHIIOJIHADT OMACTKY R HSQIAIRD CTHEA.

I8 DepeMelleHAA KaMepPH H8 Npyrof CTHK OTCEXH KaMepH 3Sa-—
NOJHAKT BONOH, pASTeMETUSEDYDT CTHKH B MecTax IpoxXora Tpy-
GONpPOBONORB Yepes HomepedBHe NepeCOPEKR B TOQEBHE CTEHKH Ka-
MEpH, OCBOCOXNADT BaXEMH Ha Tpyle X CyYKCHDOM IlIepDEeIBHTanT Ka-
Mepy BEOXEL TPyOH Ha cHenymgri CTHK.

Ecrr KOHOH TPYyOONpOEBONA HAXONATCA Ha (eperaxXx WIH HA JHe
BOJIOGMR, TO K&MEpY NOCIHS NDHTANIMBAHNA OJHOIO 66 0OpTA BHBOJAT
A3 NOX TPpyOONpoBOJA OCYKCHKDPOM B H&NDaBIGHKH, NSPIEHAMKYJIADHOM
TpyGORDPOBOAY.
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<.7. L7 BHIOGJIHEHHKA paGOT, CBAS2HHHX CO CTHRKOBKOE 1
CBEPKOE TPyCONDOEOXOE H2 IMIGBY C NOMOWMBD IIAEydel KAMEpH MO—
XeT OHTh MCIONB30BAHO Cielyniiee 0COPYIOBAHRE:

Oapxa-IUoanKa HecaMOXONHAA TI'PysOolONBEeMHOCTED <00 T wrm
Capxa-IUIowanka HecamoxonHas I'DYSONQIBEMHOCTEHD 300 T;

HacoC A BOJOOTARBA AAI-75:

KoMpeccop LK-9;

BJIEKTPOCB2apOURNe arperaTH ACH-300 ® ~CLI-5COT (mByxXmoc-—
TOBOR} ) ;

CaJIIOHH KUCJIODONHEE R AlLeTWIEHOBHE (10 3 KaXIOIo);

e pEABUEHAA BJeKTpocTaHlua [I5C-I0A;

HAaLyXHREe UEHTpPaTOpH WIS Tpyl [3~Ix«(C m 183-1440;

<.8. MOHTaG® ® LONIOTOBKY K YRISIKE TpPYGONPOBOLOER CIIOCO—
O0oM CBOGOIZHOIC IOTPYXREHAA B SHMHKX YCJOIMAX MOXHC BHICJAHATH
00 JEYM OCHOBHHM TEXHONOTUUECKHM CXeMaM,

I-1 cxema (prc.l) - MOHTax u cBapka weTei TpyGONpPOBOKRA
Ha COepery,; YCTPO¥CTBO MAWXHH H8 BCD UMPHHAY 3€DKANA DEKR WIK
BOnoeMa; BHBOJI TpPYGoOpOEBOLa B MAPHY C NOCIENORATENBHOV CTHKO-
BKOU Il..2Tel Ha Oepary;IIOTpyXeH¥e TPyCoNpOBOI2 HA IHO BOKOEMA
ONHMM M3 ClIOCOCOB, IDHMBEIEHHHX HUXe B pasueine 3.

<—fl CXEeM8 -~ DPAaCUYBCTKa JRIA B DPSSMETKA TPY4CCH OO CTBO-
Py mepexona,; MOHTAR KM CBApPKS TpPyOOHnpOBONA HS JIRNY K3 3BEHBER,
SATOTORNEHHEX HA OeperoBoll ase; ycTpoRCTBO MailHH B CTBOpE
nepexons OapasuieBHO CMOHTHUDOBSHHOMY TPYOONIPOBOLY; COYCK
TPySOIpOBOLa B MAVHY B YRIGOKS €TI0 HR& IHO BOZOEMA.

IIpn MOHT&XE HA ABRLY TPYOOOPOROX HEOUXONMMO BHKMANHBATL
Ha JeXKA.

<.9. DHOOD CXEMH MOHTaxX3 SaBHCHT OT Hecyue# CnocoGHOC—
TH JEJFIHOTC HOKpOBA B KOHCTLYKIMR TpyConposola. LCIE 1O Je-~
IAHOMY MOKPOBY BO3MOXHO IIepeMemeH¥e Ma.JH W MEXaHN8MOB, He-
O0XOMMMHX LIS MOHTAXS TUYCONPORONA, N JAENOPEeSHHX MALMH JIASA
paspaOOTKM MajHH, T0 L6I6CO00DABHO NPHUMUL:iTH Z-B CXEMy, IPH
HeAOCTaTOYHOH NPOYHOCTHM ISAAHOTO INOKpPOB& — I~D CXeMy.

<.10. IpuxeRge TPSHCIOODTHHX CPeICTB IO JIRILY, MOHTEX
TpyJONpOBOLa, YCTAHOBKA OCODYINOBIHHA B pa3MeifeHUe MaTepHa--
JJOB paspcliaPTCA TOABKO MOCJIE ONpeJelieHRA B HATYpe NPNBEIEH—
Holl TONMMHH JELAHOTO MNOKPOBR K CpAaBHEHAA ee C pacueTHO! (no-

nycTmMmo?) ToMmrEOR JNRNA ,NPRHATOR B NpoeXxTe OpraHMsallri padoT.
9
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‘- 0.1, Cxeng vekiamka T; CC.ZClLCda ¢:0co000y CHCOC, T OTUO
NOTPYREHUS B BUNHIX YCAC. "X < npeABapuTeIbEOY [&3Y-
GOTKOI L. HIR:

I - rorpviiaeny, “pyCOLPeEC, « — 8HuEL!Le JeOelXu;
3 - nenmHOY TOKLOR} 4 - HANCJHWTENBHEV arferar;
5 ~ TPDOCOBH6 OTTAxKK; 6 — Makha



[ipuBenedys TOMMMY AB1a, a TAKRe paGHeTHYD ( APNYCTHNYD)
TOMIMEY 4h.8, B BaBRCEMOCTH OT BRIA I'pysa, €TI0 MACCH, paclo-
JOXEeHRA OTHOCHTENBHO IPOLESH R T.I. MOXHO OoIpeNeddTh B COOT-—
BeTCTBRE C "DpeMeHHLMM YKSSSHHAMM OO TEXHOJNOIBHM R GLlaukss—
ORY CTPOMTEABCTBA LOZBOZHNX HDELEXONOB MATCHCTPAIBHHX TPPYyGOILO~-
BOXOB B BEMHRX ycaosHax''[3].

<.lI. [Ipd AaNRYBM TEYSHWA TPyOOUpOBO., HECCXONHMO YIEDKA-
B&Th OTTHALKALM, KOTODWE NpPOAOXpaHalT €I'U T CHOCA BO BpOMA
Norpyzenliide.

AHKEPHNE ONODPH JJIA BakpellicHUA OTT/XEK YCTAHARNMBANT HA
JERIY BHIE TPACCH MO TedeHuD. JIAuHY rTpoceBux OFTaxer (5, cM,
puc,]l) onpenesdaoT B SSEECHMOCTE OT IAYONMHH BONH B IDHHEMMADT
paBHOi I,5 H (rme H ~ riy0mda OT 10BEepXHOCTH ARI& N[O JHA BO-
noema, M).

KONRYeCTBO ONOp IS SaRpeIlIcHEA TPOCOBHX OTTAXEXK B pac-
CTOSHAA MEXIy HEMH OOpefeNIFOT pAaCdeTOM B BABACHMOCTE OT CEO-
pPOCTR TedYeERd,MraMeTpa TPyOOnpoBONA ¥ ero LARHH,K8K YKA38HO
HEXE 5 11.5.13 HacTOALEI0 PyfosoictBa # B Peromesgaumsx [I1.

2.le. YRAAOKS TpyOONpPOBOAA CIHOCOOOM CBOGOIHOIO HOTPyXRe-
HE B SEMHEX YCIOBRAX CO JRGA EMEET PRI (DGKMYiL6CGTE:

pachooIOXeHO BCe OCOPYAOBAaHEE, HEOOXOMHEMOE IENA MOHTAXA,
SaKpelJleHUd ¥ IOTPyXeHRA TPydomposofs He Ha INABYyYEX CPeHCT-
BaX, 2 Ha JRIY;

RCKIWIEHH BOJIHOBHE BORNeHCTEMA Ha TPYOONPOBOI B TEXHO-
JorRrueckoe OGOPyKOBSHHE;

ofnerdeHd KOFTpPOAL 33 BCEMA CTDPONTENBHHMR OnepanAAMM IIpH
YIISLKE,

HCKIKYEHO CYRXOXOACTDO;

BOSMOXHA VKIAXKA TPyOoOonpoBOAA NP MEHBIUMX CKOPOCTAX Te~
YEHAA,

Hanlcaee TPYLOEMENME ARIADTCSA JiexopesHne pacoTH, KeTepue
TOALANH ORTH BROOJHSHH MEXAHEZAPOBAHHMM CHOCOOOM C NpMMEHEHR-
M L.TCpPCRINEX MAMRE.
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3. CMOCOEBbl MOrPYXEHUA NOABOAHBIX TPYEOMPOBOLOR

3.1, [Ipr yKIsanKe NONBORHHX TPyGONPOBONOE MOXNO IDHMEHATH
pasnHYHHE TEXHOJOTRUECKEE CXeMH eI'0 DOTDPYXeHHA, OCHOBHHME
H8 KOTOPHX ABIADTCH:

Cxema I - DOrpyxeHme IUiaBaEEero, HeCALIACTHPOBRHHOYO Tpyoo-—
- OpOBOIa OyTEM BAXEBA B HEeTO BOIH;
Cxema II - norpyxeHme IaBaniiero, HeGaLISCTHPOBAHHOTO TLyGO-

MPOBONS C IOpPMEpEeIIeHHHMH K HeMy NOHTOHaMEN [yTeM
SaNBBA BOJIH B TPyOSOnpOROX;

Cxema lll - morpyxeHme IaBaKmero CainacTRPOBAHHOIO TPyGOOpo-
BOnA (0es SaKpEnNeHMA K HeMy NOHTOHOB) IyTeM 3a-
JHEBA B HEIO BQOH:

Cxema IY - OOrpyxeHNEe IpeIBapNTENEHO SaNONMHEHEOTO BOXOR Tpy-
dompoBona C NPMKPEIUTEHHEME MORTOHAME OyTEM OT-
Kpe[IeHNA HOMNTOHOB WIN 33aXNBa KX BOHOK;

XeMa J - OOrpyxeHme GLIACTEPOBAHHOIO TPYOONpOBOJA C NPHE-
PeIVIeNHHEMR NOHTONAMN NyTeM OTKpeIlIeHus IOHTOHOR
LI 33JMBa RX Eenok:

Cxema Y1 - HDOrpyxeHRe CAIIACTRPOBAHHOTO TPYGOIDPO ¢ OpRE~
' PEILTCHHEME NOHTOHAMR NyTeM OTKpelneHns (Mim Baau-
B8 Bomo¥) onpexeleNror0 (pacueTHOI'O) uYNCJA IIOH-
TOHOB;

Cxema YH - ODOrpyxeHRe IIGBADMETO TPyGONpOBOIA C BaNOJHEHHEM
er0 CMeChD BONH ¢ "JerKMMR" MarepraiaMi (HaOpmMep,
IEHODOXACTRPOJOM) ;

[Ipp yRISOKEe NONBOAHHX TPYOONPOBOLOBR BOSMOXHH pPASHHYHHE
COYETAHRA IPHBENEHHEX EBHIE TEXHONOI'MYECKHX CXEM,

3.<, [Ipp DOTrpyxeHMH TPyCONpOBONS8 MO TEXHONOI'HYSCKEM CXe-
Mam I, II, i, YII CROPOCTE YRISILKM MOXHO ONpPCIENRTE N0 fopMyxe

__ 4y,
U— T jErD;H J (I)
rae U - CKOPOCTGL VRNSLKHA TpySompoBons, M/9;
Q, - NpORMSBONATENBHOCTH Hacoca, M°/Y;

Ly, - BHyTpeRHRY nIBaMeTDp TRyGOUpOBOnA, M.

Jxs saKaukK® BOOH B TPYOCONLOBOX IPUMEHANT HACOCH IIPOM3—
BOXUTENBHOCTED 50-I150 M°/u.

Bo BCex CAyvasX NpR YRIaNEe TpPyOOnpoBOA2a METOHOM CBO-
6OXNOTO NOTDYXEHEA NOJXHA ONTE NPEeAyCMOTpeNa DesSepBHAam Ha-
COCHan ycTaHOBKa Ha caydall, ecam Bu¥xer m8 cTposg OCHOEMON
HacocC,

12



JO NOTPYXEHEA HAMANBHOTO YYSCTEA TPYyOONpPORONA HA JIHO
(R1A WSOEXAHRA HEDEJHBA BOXH A OOPASOBAHEA POSKYNHHX TDPOGOK)
304y B TRYCONPOBOX CHERYET NONABRTS C MEHWMANEHOR NDDOMSBIE-
TENBHHOCTED Hacoca. locre TOro, ERX YacTh TRyGONPOBOJA AgXeT
HA NHO, YCTAQHARNRBADT LOCTOAHHHE pDacXOX BQRN, EoTOpKB He nox-
Xel OpeBHNRTH pacxopa, HaknermhHoro mo rpafuky (pmc.2).

. T/
7% T T 1
w - - —

w - t
”* A
L/

” Y 50 20 200 o e [, mw

Puc.«<. I'pafR SaBRCAMOCTR MEXAY BEXRYRHOE HOOYCTEMOIC
pacXoEa BOIOH, DOoRapaeMmol B nDorpyxaeMuil TpyGonpoBOX ., (q)
H €T0 JmaMeTpOM () ?

&

3.3. Texnomormueckme cxeMu I1-1IY, Y pexoMeBRRyeTcCs Ipu-—

MEHATE OPH OOTPYyXeHHH TPYOOLPOBOLOB, IAA ROTODHX NOIYCTHMO
BpEMEHHOE salnONHEHMe BX BOLOH.

Texnonorryecrue cxeMu ¥ R YI (Oes s&noumHeHmA Tpydonpo—
BOGE BOJAOHA ) MOXEO DEKOMEHJAOBETH AAA NOTPYKEHHA TpPyGO-
IPOBQIOB, SaNCIHEHRE BOQICY XOTOpWK HE LOLYCKAETCA.

il



3.4. TexnHomorrd paGoT npE yrmagke TRYCONpPOBOMA IO
cxesme I (pEc.3) saKIIuaercd B CIeNyImEM:

Prc.3. Cxema I - DOrpyXeHRe IIABANMIETO HeOCARNACTRADOBAH-
HOTO TPyCOHOpPOBQUA IyTeM SajlEpa B 2 HEI0  BONH:

C - S - ofpasHuft yUACTOR yURYTOIro MSTHOa TRYGOLPOBGJA;
I - ydJacTox TpyOonpoBQNAa, BANOJHEHHHE BOBNYXOM; £ — y9aC-
TOK TpPyOOIpOBONA, SanONHEHHHR pojoli; 3 - marpyCoX nas
BANABA BOIH; 4 — HACOCHARA YCTAHOEKAa: 5 ~ BORNYUHHR BeH-
Tars (BaHTYSH); 6 — NnEaEyyad omopa; 7 — Xedemray 8 -

TPOCOEHE OTTAXKN; 9 - XATED

rpydonpoBo)y,, NOKPpHTHE msoxaumel mn yTepoEko#, C npaBapeH-
HHME [0 KOHIEM SS8IAyNKSME, Ha [JARY SaBONAT B CTBOD Hepexona;

mraeanIil TRyCOOpOBOX SAKDENAADT B CTBOPE IPM ITOMOIN
IJAEYYRX OHOp H OepPeIroBEX TDPOCOBHX CTAXEK;

TDYOONIPOBOA ONYCERRNT Ha8 HO BOZHOH OperpafH IOyTeM
SARBA B HEIrO BOIH 4Yepes CHENBAJNBHLEE NaTpyOOK, HaXORAWMRCA B
T pyOOnpoBONle BORKYX BHTECHAeTCHA Bonoff yepes BOSNYMHHE BEHTRAIR
(BRHTYSH), DACIOJIOXeHHEHE HAa OCORX KOHOAX TPyCOIpPOROHA,

14



[aTPyOER IAA S&MRBA BONH E BHIOYCKA BOBAYXS YCTDARBADT
B BepXHEX TOYKAX B& TpPyOONpOBOXE.

3.5. TexHOZOrES NOrpyxeHMA Tpyoompopona no cxeme II mo-
RoCHa TEXHONOTRM IO cxeMe I (cM.Bmme m.3.4); pasiEYEE COCTO-
KT JRUP B TOM, YTO K TPyOONpPOEQAY HA YYACTEAX, HA KOTODHX
I'IyCEBa BONH IPEeBHEMAET JOOYCTHEMYD, BaKDENNADT MNOHTOHH, & II0C—
Je YEASAKE TpyOoOoIpOBOAA HR IHO DOHTOHH OTKDEIIADT,

Pasrpyxsiuie OOHTYOHH JCTAHABIHBADT HE "QyCONpPOBONE TAKEM
00pasoOM, YTOOH BHSHBOEMHE EMH MeCTHHE HATAXEHHS ESIEHOS EMeNn
MEHRMSJIBHOE BHAYEHNE.

B rata.] npuseneHH OCPeHHEHHHE SHAYEHHA MAKCHMANELHO IO-
NyCTEMHX pACCTOSHER Mexny NOHTOHAME B SaBHECEMOCTE OT EX T'Dy-
SOIONSEMHOCTE R XRaMeTpe TRYOCOHDOBOHNA. PAacCTOSHEA OIpaneasHH
X8 YCNOBHA, 4YTO MSCTHHEe EANDAXSHES He npesmmaprr 5% or pacyer—
HOT'O COHNPOTHRICHRA MATEpHANA TpYO, OCHYHO NpRMeHFAeMHX B Ipax-—
TEEKe CTPORTEABRCTEA NOABONHHX TRyOONpOBONOS.

Tadma 1

PacCToRERA MEXAY NMOHTOHAMH (M) IpM pas-
MMPHTN conpo- ;_Jmmnxaonopannocgu, TC ?

e fI,56 ! 3,0 ! 50 ! I0 ! 20
325 8 - - _ N
351 9 - - - -
377 II - - - -
426 14 7 - - -
476 18 9 - - -

22 I1 - - -
31 I6 IO - -
50 24 I5 7 -
- 30 18 9 -
- 40 23 II -
- 55 35 18 9
- - 43 22 II
- - 64 32 16




Hpr exHeBpeMcHHOF yRnagke (no cxese II) HECROIXBKEX
TPyOONPOBOLOB, COENMHEHERX MEXAY COGO¥ HOMepeYHRNME CRABAME,
B KAYE€CTBC INHTOHOE MOTYT CAYXRTE TRYOONDOBORH, KOTODHE B
npouecce yrisnikm Bonod He sanonHanr?. KperreHms TRyCONDOBOROER
Mexny coool noxxan ONTEH pACCYRTANH HA NONEpeYRAle CRIH, KOTO-
pHe IpA RAHHOK CXeMe YKASAKE MOTYT HOCTHAIHYTH Coakmof Bexm—
YRHH.

3.6. TexHONOr®mA NOrpyxeHEd IMIABANMETO, GANNACTRPORAH—-
HOTO TpyGonpoBona 0o cxeMe [l myrem saxmpa B Hero BOJIH SaKiD-
YREeTCH B CJEeXyDuey

JO0 CHOyCK& IieTR TRyOONpPOBONA HA BONY R BHBOJIA €€ B
CTBOD YKIAIKN K TPyOONPOBOAY IPDEREPERXAXT (ANASCTHHE I'DYSH
AN eI'0 DOBEIXHOCTE NORPHBANT YTAXGAAKUIEM NOKPHTREM C TaKRM
pacueToM, 4YTOCH OOECHEYRTE: &My MEANRMANBHYD IOJOXNTEARHYD
oxaByyecrs.

llocxne ycTaBROEKM TPYSONDOEONA B CTEOD €TI0 ONyCEADT
OyTeM 3aJuB& BOAH B TRYCONpPOBOXK.

MapRaAHTOM TexHoaormueckol cxemH [l morpyxesrnMg TRyco-
IpOBOJIA MOXET ABATHCA CXeMA C ACOOALBOBAHNEM MONTAXHOTO TPY-—
Oonporona, KOTODHF MOMELADT BHYTPR YRESIHBSEMOTO.

[orpyxaTh TPYCONpPOBON MOXHO NyYem SAnoXHemms pojol
MOHTAXHOTCO TPYCOHLOBQUA RAR MEXTDPYOHOIO NPOCTPAHCTBA MEXLYy
YRIARNBSEMEM B MOHTAXHHM TRyOOIDPOBOIOM.

3.7. TexBONOTAA OOrpyXeHNd TPyOONpOBONA, NpeABapPRTEAD~
HO BAOONHEHHOI'C BOHOR C NpRKpelIeHHHMM DOHTOEAMA IYyTEM 0T
KpeILneHUsl NOHTOHOB MIE 3aXRBa 21X BoNOoR no cxeme W, COCTOAT
B caenywdeM:

SaIOAHEHHHE BOSAYXOM TRYOONPOBOA OCHARART NOHTOHAMA,
NocrefHRe YCTAHARJIMBAKT TAKEM 00pa3oM, uTOSM OMER OOeCHEeYRBa-
AR MRHMMAJBHYO PACIETHYL NOIOXRTEABHYN ILIARYYECTE XKOHCTYKIIRN
(TpyGONpOROR, 3anoJHeHHWR BONeH# ILUIOC NOHTOHH) ;

[IpH OOMOUM Hacoca TRYGONDOBOL OOAHOCTED 3aAXWBADT BAJOR;

MyTeM BOCACHOBATE/IBHOTO OTKpEIUIEHR®A MOHTOHOB WIH 84 -
NOJHEHRA RX BOLOE HOrpyxapT Tpyoonpopoj Ha AHO; CXema ToTrpy-
XeHUA npusefesa Ha puc.4.

3.8. TexHoOnornuecKas cxema ¥ morpyxeHus OanjaacTipo-—

BAHHOIO TpPy0oIDp0BOJAA C NOHTOHAME NyTeM RX OTKpeUleH:a AN
38JIRBA TOHTCHCR BQLOZ COCTORT B CHAEGLYILIEM:
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Prc.4. Cxema IY -~ DOTpYyXcHHA OPOXBAPMTEARNO BANGAHOHHOTO BO-
IOR TPYyGOIpOBONA C nmpemm DOHTOHAME IyTeM OYKpeIIoNNA
X0 B:

I - DOHTOH; 2 - TpydompopoX, sanoxEeRENE momof; 3 - Tpoc JAg
COeIRHEHEA NOHTOHOB X RX OTCTPOIRA; 4 - OTCTPONXeHHHA IOHTOH;
O = Earep

CanxacTAPORASHEKE TRyOORPOBGE, MMeDmER OT pRIATEEZEHYD
IMAEy4eCTH, OCHANMADT DPASTHYEADIEME IOHTOHSMNM, NOCIGAHEE YCTa-
HABIRBANT C TAKEM HETcDBAAOM, YTOOH OCeCHedYNTH DACYOTHYD Mi-
HIMARXEHYD NOXOXHTOABNYD NUSEy9IeCTh]

OCHANMGHHHE [OETOHAMN TRYOONDOBOX BMBONAT B3 CTROD YE-
Kl R BaKpENNANT OTTAXKKAMMN;

TpYGONPOBON YEASIHBADT B OPOSKTHOE HOAOXSNEE IyTeM
OTEpEIUIeHEs IOHTOHOB NIN S&IKBA BOXH B IOHTOHM. Cxema norpy-
XCHHA SHAJOTNYHA CxeMe, NpABencHHOR HA pmc.4.

3.9. [Ipx nmorpyxeHEN TPyOONpOBOER ne® Cxeme Y1 nyrem
OTKpEIUIeHRg NOETOHOB NAN SANOAHENEA MX BONOR HanpaxeHEMsE, BOS—
HEKADENEe Ha HAXHOM YYACTEKe TPyOOHDOBOEA, MOXHO YMGHEENTH, CHN-
SIB NAI'DYSKY OyTeM OTKpenAcHNS He BCeX HOHTOHOB, & TONERO He-
EOTOPHX HS HEX, B 9TOM CIyssae MOXHO NOT'DYXATH SACGALNACTEPOBAH-
Hufk TpyGOnpoBOX NyTeM OTRpDEIVIeHRAd RAM 38ANBA POROR onpemexeH-
Horo (pacyeTHOTO) YECHA IOETOHOB. (xeMa DOTrpyxeHRS TRyCONpOBO-
Ia IpuBeNeHa HA DRC.D.

Texuoxorag padoT OpR cxeme JI sarapgaercs B CAGyDMeM:

K TpyCONpOBOAY NPEKpenXZADT IBA ENIA IIOHTOHOB, OTANYAD-
HRXCH TOABKO OO CBOeMy HASHAYEHHD, KOTOpHE YCIOBHO MOXHO Has-
BaTh "pasrpyxaxme"” 1 "yaepxmBammme®, HasEadYeHEe DaSTDYXANMEX

I7




IOHTOHOE BSKIDYAETCA B YMEEHIEHRNM OY[ENATENBHOM MIAHYYECTH
TpyGONpOBOXA IO BANAHHO! pacuyeTHOR BEJMIHEH.
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Prc.5. Cxema Y1 - OoTpyxXeHue CaLISCTRPOBAHHOIO TPYGOIPOBONA
C NPMKDENNEEHHME IOHTOHAME IOYTEM SSJEBA BONH B YIE&[XEBIDINE
INOHTORH :

] - yACpX¥BaLi¥e NCHTOHH; < - maréﬂmme HOHTOHH; 3 - Oax-~

JECTHEHE TPy3h; 4 ~ ykaspupaemMuii TpyOoupomoxn; S5~ yIepxpgBarmme

HOETORH, Ba&NOCJAHERHKE BQROH; € — INARYyYAA NAOHANKE C HICOCOM
I BaRAYKE BOLH

Ha3SHAYEHVE YIACSPREBAKAMX LOHTOHOB COCTORT B TOM,YTOOH
OPRIATE TPYOONPOBOAY MEHEMSIEBHYK DACYETHYD OOJOXATENBHYD
VI2By4eCcTh Nepen ero NOIpYROHESM.

3.I0., Opr norpyxeHuR TpPyCOOpPOBQUA OyTeM SaXRBa B HeEro
BOXH HAaOpRXEHRA OT EITKO8 MOIYyT OHTE YMeHLEEeHH, eCXm 33uoH-
HeHRe TpyOONpORONE [PORBEQANMTL He BOHOR, a ee CMECHD C Ma-
TePHAJAME, HMENOMME NOTHOCTE: MEHBIyN, 4YeM IUIOTHOCTE BOXH.

E Ka4eCTBE TRKOI'0 "JEI'KOro"™ MarepuasZa MOXHO NPHMEHATL NEHONO-
JACTEPOM, GMKOCYTM C [NGHONONHMCTHDOJOM HIK NYCTOTONHE CAANOEH
( HENpHEMEP, NOHTOHM, AMAMETDP KOTOPHX MOHBUG BHYTDSHHEIO JH&MET-

pa Tpyfonporoaa).
BaprgETON TEeXHONOTRYEeCKOR cXemu JII MOXeT CAYXATEH CHO-

cO0 B8NOJHEHRA NOAOCTE TPYOOIPOEBOA8 CMECBD BOXH C NEHONONHC-
THPOJOM, KSK NOKS82HO HA pRC.6. 3amoigHeHRe IOJAOCTR TRYyGO-
OPOBONA EMKOCTAME C NEHOMOXMCTRPONOM AIE NYyCTOTENHMX Caxxo-
EaMyP MOXeT ONTH BHOONHEHO II0 CXeMaM, IDRBEICHEHM Ha pHC.7
(E& PHCYHK&8X CTDPEIKOM OKA3aHO HANPABIEHMS NBHKGHHA BOAHM IIPH
SEJRBE TPYSOIPOBOLA) .
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Puc,.6. BapmanTH cxeMy Yl - 3anoaHeHs TPyOONpoROjAa
CMeCED BORNH X DEHONONRCTRPOJA:

a - SanoJHeHRe HREHETO yuyacrra ,§ -oOpasHO¥ EpuBofi;
¢ - sanoJHeHMe BEpXHETO y4YacTrra .S - o0pasnaofl Kpu-
BOfl ; B—-BANICJIHeHN® BCETO y3IACTXA PPYCONDOBONA C 5 -
OOpasSHEM NSTROOM of ¢ pasHOR CTENSHED RANONHCHRS
DeHONORMCTRpOXOM; I — HOrpyxaeMuR TpySOODOBOK:; < -
pasgeraTeAbHHE DOpmEeRE; 3 - y9ACTOXK T NPOBOHA ,
BATONHCHHHA CMBCHD BOQXH R USHONOJNCTRpPOZA; 4 ~
Y9ACTOR TPYOOOpOBOUNA, BAIOONHeHHHR BORAYXIOM; D -
y9Y2CTOK TPyOONpOBONH, 3anoxHenHEEE  popol

KOXM9ecTrB0 NEeHONOQNRCTRPOA B OOHRTOHOB, SAHOJHAKHNEX TIV-
OONpOBOH, ONpEfeaADT pACHYeYOM B SABACEMOCTH OF TeXHNYECEKRX JA-
PAKTEDACTEK N[EMMEHAGMHX MATEDRANOE N RHeolxOM¥MoOl BeXRYRHH HO—

JoXaTSEEEOR m OTpMIATEenbHOR IIARYYECTR TpPyOOOpOBONE, COBHABAE~
MHX Ha BpeMs norpyxesms (cu.Hmxe 1,5.3).




Prc.7. SaNONREHAC TRYOOUNDOPSRA OMEOCTIME C DEROIONN-
CTRDONOM RIR mmmwmnm:

8 ~ SANOANGNNE MAXNEIO ywacrTxa S -00pasHOR Kpmmpof
BOXOR A GMEOCTAME ¢ NEHONOXECTRPOAOM RIAN IIyCTOTEXHMN
CRILTONAMN eHNe BCero yusacrea S —o0pasHof

KpRpok BONOR R EMEKOCTSAMR C NEHONOERCTHPOJNOM NIN
OyCTOYEIHME CANNOHAMI ;

I ~ eMKOCTR C IGHONOAMCTHDONOM WIN IOHTOHH: 2 —TPOC;

3 — yYSCTOK TpyOODpOBONA, SaNOAREHHHE moﬁ; 4 -

PARTEARTOABHHR NOpmeRE

[JorpyxeHne TpyCoIpOBORA C BANOAHEHNEM €I'0 INONOCTN BO—
JoR B mMaTepuaraMu, EMCIHNMR INOTHOCTY MEeHEme, YeM IIMOTHOCTE

BOIIH , BOBMOXHO IIDE MST'OTOENEHEN CHEIINANEHOIO OOODYIOBAHAA
(EanpEmMep, pasHeXETeNbHHX mopmRelt) ® sxcnepEMeHTaxBHOR mpO-
BepEe 3TOI0 cmocoda YEIAIKN.

3.11. TpyGonpopon Opm IDOTPYRGHEM MOXET SAHHMATE HEC—
KORERO nosoxeHm (pmc.8), KaxpoMy N8 KOTOPHX COOTBETCTEyer
CBOH pACYETHAA CXeMa:

ROHCONBEHE Narus6 (pmc.8,a) BOSEMESeT B Bavambaclk cra-
MR NOTLyXeHmMs, EKOIVIa TRyOONpOBQN ONYCESDT C KOHIA, He JAexs-
mero BEa Oepery;

20



b)

Prc.8, BosMOXHHe NOJOXEeHHA TPYOOLPOBOZA IpH
NOTPYXCHRNA

a4 — KOHCOMBHEE RrSIuU0; 0 — S -06pasHuft @3-
I'n0; B - KOHIEBOH RSTImM0
S —o6pasHuZ HSTH6 (pHc.8,4) COOTBETCTEYeT NOJOXEHND,

IpA KOTOPOM YACTE TPYOODDOBOIA JEXRT HA JHE, & 94aCTh IIABAeT
Ha DOBEPXHOCTH BONOEMS;

KoHnesok msrmé (pmc.8,B) BosHEEaeT B saBepmanmeff cra-
LMY OOTDyXeHRA TPyOOHNpOBONA RIM OPR OQNLEME €I'0 KOHIA.

3.IX. B 3aBACEMOCTE OT MECTHHX YCJIOBHE CTDOMTEARCTEA R
ROHCTDYKIIRE TpyOOOpOBQEA TO RIR NMHOE €TI0 IOJIOXeHWe MOXeT OIl-

penesdTs IpelelBHYD I'AYCHHY IOI'DyXeHRA TpyOonpoBQUA.
21



B nponecce NOTPYXeHRA TPYOONPOBONOB MOTYT BO3HHKHYTEH
He BCe TDH, & OIRH WIR OBA [PACYETHHX cJyvyasd (HaOpEMep, ecJH
o0a KOHLA TPyCONpDOBOIA HAXONATCA HA depery, TO OyAeT Halun—
HQThCA TONBKO & -0o0pasHEf ®STRG, a eCHR HAa Oepery HaXONRT-
CA TOABXKO OIMH KOHel TpYOONPOEOAA R OOT'PYXeHHE OCYleCTBIADT
CO CTOPDOHH Oepera, TO BOSHRKHYT CXeMH S —OOpaSHOTO E KOH-
IEBOI'O HSIRGA).

[Ipy paspaCoTKe NpoeRTa NPORSBOINCTBA padOT ClenyeT
OUPEIeNIATE HANPAXSHHOE COCTOAHHEe TpyOONDOBQOIE IpM BCEX BOS-
MOXHHX NONOREHMAX €TI0 IpR NOI'PDyXeHRA, VEKSSSHHHX EBMIle B
n.3.11.

PacueTt TpyGONPDOBOAOER IJAA EaXIOTO IOJNOXEHAA €r0 NpH
YRISAKe OpHUBEISHH HUXe B pa3jgeJe S -acTOAmerC PYROBONCTRA,

4. YKNNAOKA TPYBOMNPOBOLOB
C NPUNOXEHUEM PACTATUBAIOWENO YCUNMKUA

4.1. lpRIOXeHHEe pPACTATRBAKEErO YCWIMA K TPyCOOpPOBOLY
B IpOLeCCe eI NOTPYXEHHA NOIBOJAET BHAUKRTENABHO YBENRYRTE
NOHNyCKaeMyr IVIyORHY VRISInH TpPyOOHpOROIS B pPACIRPATE 00—
JIACTE [NPUMEHEHUA Cnocofa CBOOQUHOTO MNOTpYXEeHRnA.

I TPy HeCONMHIOTO mrameTpa (mo 60C MM) pacTATEBA-
piere ycurua B Opcgenax 1o 100 TC nocTaTOYHO IAA HOTPYyXEHRA
TPYOOOPOROLOB IPAKTHYECKM HA JnOHE IIyORHN.

C yBesnueHEeM JRaMeTpa TpyOONpOEONA YCRARE HaTAXEHHA,
KOTOpoe HEOOXOMMMO IPWIOXHTE K TRYOONPOBOLY IIPM HOT'PYXCHER
Ha 330aHHYD TJIyOXHY, BO3pacTaet. [uag Tpyl nmaMeTtpaMmi l<<O0,
7420 MM 3TO yCriIMe MOxeT cocramaTh 300 Tc » Oonbme. B aTOM
CayYae HaTaAReHHe MOXHO NPHMEHATEH B COUETAHMA C IDYI'MMA METO-
IaM® yMeHHIeHUs KPMBH3HH TPYOOLPOBONA B Ipolecce NOI'pPyXeHHA,
HaopUuMep C yMellBlleHNEM HaUPYySOK, JelCcTEyiMX Ha TRyOONpOEBQXK
(3aKpeIieHRe IOHTOHOB, 38NOJNHEHY€ TpPYyOONLOBOIA "JerKuME" Ma-—
TELAAJIGMA ) .

4.2, lpn yragikxe NONBOINHHX TPYyGSCOPOBONOE CHOCOOOM
[IOPPYXREHUAA C HATsSicHREM TEXHOJIOTRA NPOM3BOICTEA PACOT MOXKE T
ISKNKNATECH B CHENyorieMm (pHc.S).



'uc.9. Cxema yrRIaikpg TPyOONpoBONa CIIOCOGOM HNOTDYZEHMsT C TIPANIOREHREM pACTATHBANIEIO YORINA:

I = ycTpof/CcTBO s HATAREHMA TPyOoOnporcra; < -~ TATOBHY Tpoc; 3 - DATLYCOR IiA BRIYCEA BOS~-
XyXa; 4 - yYACTOK T pyooD pozo.ua.aanmnanuuﬁ BOBIYVXOM; L -~ Yy49aCTOR TpyoOnpoBoya, SAIATHE BO~
n IOR; 6 - HACOCHAX YCTAHOBKS; 7-aHKepDHAR nelenxa.



TpyCONpOROX BHBOLAT B CTBOD YRISLKM R SaRpEOIANT OF
CHOCA TEYeHEeM C IIOMOIED NIABYYMX ONOP X OTTAXEK.

Ha Gepery, OPOTHBOIONOXHOM TOMY,CO CTODOHH ROTOPOTO
HauNSarT DOrpyxXeHNe TRyCONDOBONA, YCTAHABIEEADT TAIOBOE yCT-
poficro (I) mad COSNAHKA pPACTATABAKIEIO YCRIAA.

Ilyres s8NOAHEHRA TPpyOouposona BORoE (RIR NPYIMMR CIIO-
cofaM@, ONHCAHHEMY Bhite B N,3.I) ero NOTpyxapT (es HATAXEHRA
X0 Tex mop,HoRa Be OyZeT IZOCTHI'HyTA nnydnﬁa.HI, T.6. MARCHA-
MANBHO JOOYCTEMAA rAyOMHA HDOIPYXeHHS, OlIpenelseMas pacyeToM
Ges ydeTa PACTATHBAKGEIO YCRIRR (IONOXEeREe, NOKABaHHOE Ha
pHC.9, DYHKTEDOM).

JanpHeRiyn YRJISKKY OCYHECTRIADT C IPRIOXEHNEM IpPONORE~
HOTO yCRARA, KOTODPOE IEPENAETCH OT TATOBOIO YCTPOHCTBE K TIy-
GONPOROLY IOCPEeXCTROM Tpoca (2).

HarsaxeHue TPyGOUDpDOBONA NpeRpamapT, Korna rayluHa mno
TpACCE YRISIKK CTaHET OOATE MEHHIe nnyﬁnHH.HI.

liOHell NOTPYXeHHOTO Y4YACTRA TPYCONpOBOMS SaKpeIIADT

K &HKOPDHO# n80eAKe (7), ¢CIM CHX TPOHHMA MOXAY YAOXGHHHN YYa—
CEROM TDYOOIPOBOJ& H ZHOM BOJO6M3 HeZocTATOYH& ANR IPEAOTBP&—
NEeHMA CABUI'& TDPYOONPOBOJAE NIP¥ 6I'0 HATHKGHMH.,

4.3. HeOOXOREMyD BeNMNYRHY DACTATHBAKMEIO YCRARA onpene-
JANT pacueTOM B BAEACHMOCTR OT JAMAMETpR YRIKUHWBAEMOIO TpyOo-
OpOBONA, NefCTEyIHX HATPYSOK K I'IYORHH DOTDYXEHRA (CM,EREe
pasgexn 5).

JCRIMe HATARKCHRA TPYOONpOBOMA B Ipomecce YKIAIKR HEoO-
XOMHMO NOCTOAHHO KOHTPOMMPOBATL C NOMOMBD NRASMOMETPA  KIM
APYroro H3MEepDUTBNBHOI'0O IPMOODAE.

4.4. TATOBHE CPENCTBA INA HATAREHRA Tpydomposona (Je-
Genx®, OONRCHESCTH R T.I.) BHOEDADT 10 MakcEMai®sHOoR pacdeTHOH
BENHXYRHE DPACTATABAIMEIO YCRINA,

Hared TpyOONpOBOA2 B npomecce INOIDYXEHAS BH30BET YMEHD—
DeHne IAMHH [POEKIH® TpyOOnpOBOMAa HA TIOPEMSOHTANLHYD OCh, 4YTO
B CBOP Od9epeflbr COREACT HONOJHETENRHOE HATAXEHHE TATOBOTO TPO-
ca. B cBASH C STHM B [IpOIléCcCeé NOTpYXeHRs TRyOONpOBONA PR BO3-
pacTSHRM TATOBOIO JCRIRA CBEDX PACYETHOIO HEOOXOINHMO CTDaRIA~
BATH TATOROM TpPOC HATAXHOIO yCTpofCTBa C COXPAHEHHEM B HEM
Z2ISHHOTO YCRINA HATARKEHAA.



4.95. YRAALKY HQIBONHHX OPONYKTOOPOBOLOB, TPYyGOIDPOBOACE
BOIO3ACOPOR R BHIYCKOB PASARYHOTO HASHAYEHMd  HEGOIBUOH
OPOTAREHHOCTH C IPRACXEHHMEM DACTATMBSIEIO YCRIAS MOXHO BECTH
oo cxeme, NpHBeNeHHOR Ha pac.I0.

TpyOonpoBon, HeoOxommmo# HpoeERTHOR JUIBHN, BHBOXAT A
SAKpeIVIANT B CTBOpe TpacCH. [orpyxeHse HAYMHADT CO CTOPOHH
Gepera, SaiMB&sg B TRYOGONPOBOX BONY RAR OYEpennad HDOHTOHH.,

[IpH rAyOrREaX MeHEme JonycTEMofR Hr yk.anxy Bepyr Oes

DPREOXEHMA DACTATKBADUETO YCRIRA. C yReawyemmeM IAYCRHEH K
IpaABOMY KOHIY IM€TH NDMKISIHBANT PACTATABRIUIEE YCRAIHE C IO~
MONED JAeOeNEM, JCTAHORNEHHOR Ha fapxe Wi OyKCRpe NOCTATOU=-
HOR MOMHOCTH.

Jna yMeHHUeHRA DACYETHOIO TATOROIO YCRIMR, KOTOpOe
caenyeT IPRIOXHTS K KOHIY [NeTR B sapepmamell cTamgim norpy-
XeHEA, Y8CTH TRYOONDORONAR MOXHO OQAEIYKTh HaBeckoM HOHTOHOB.

4.6, IIpa CTPONTEXBCTBE NONBONHNX TLyOONPOBOAOB GOME~
mo¥ IpOTAXeHHOCTN HR OOXHIEX I'IyORHAX BOSMOXHA cXeM2 yXISK-

KR, IIORA34HHAA HA pEC.II. Ora cxess ImONOCHAa, DpmBeleHROR B
pasjele 5 PyrosozcTsa [2 |,0TIHYME 86 COCTOME B TOM,YTO B pac-

CMATDRBIGMOM HSMN CJydae K TPyOONpOBOAY B Iponecce YKASIKE
K MOHTAXA CTHEA [NOCTOAHHO NPREMSKHBADT DPACTATABANNEe YCRIRE.

locse yrmanke ouepemsofl mieTu (I) , (ocM.puc.II) ee Ko-
Hell pasMemapT Ha CynHe IIA CTHEKOEKR IueTel, nNpm STOM B Tpy-
OOIpoBOAE HOMEEPXMBANT NOCTOSHHOE SaNAHHOE HATAXEHHEe HOC~
pexctroM GyRcERpa (3).

[onHATHE KOHEN TPYOONpOBONS SAKpEemNdDT HA cynHe (4)
B CHEEAJNEHOM SaxEMEOM ycTpoffcTBe (5), KOTOpOe HOSBOJNAET
YREPXUBATH YAOXEeHHYD OIeTh B HATAHYTOM COCTOSHME. B KayecTBe
CYAHA IJA8 CTHROBKR MOXET OHTEH BRCOOJAL30BAH8 TpPyOOYRISHKOYHAA
0apxs, pacxpenneHHas AKODAME.

Crenyomyo mieTh Tpydonposana (€) BHBOLAT B CTBOD Tpac-
CH M CTHKYPT Ha dapze ¢ paHee yiaoxeHHO#, Ilocne NpRCTHEKOBEKA
K KOHNY inapanmel mueTr (6) NPREAGIHBADT PACTATRBANMEE YCRIRE
OyrcupoM (3), saxmMAOe ycTpofCTBO OCBOGOXISKHT, ILIETH OIyCKa-
DT HAa BOXY R YRKISNKY NpOIOAXanT,

4,7. B NpAaEKTRKE CTPORTEJILCTBA NOABOIHHX TPYOOTIPOBOJOB
MOXeT BOBSHHKHYTH HEOOXQMEMOCTH HOI'DYXSHRS HA HHO BOUIOEMAa R

NOCAEAYOLET0 MONLEMA OTAENBHHX IJTHHHOMEDHHX oueTell. -
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Puc.I0. CxeMa yraan:d TpPyConpoBOLA C NOTIDYXREHUEM KOHIEBOIO YYACTKA HA OOJNEIRE IYORHH
R HaTAXEHUeM Tpyoonposoja:

I - HacoC I 3aXKayky BOHUK; < - YJOXECHHNV yyacTOK Tpydonposona; 3 ~ NOHTOHN, 4 - mnasapumi
YYaCTOR TPyCOHTOBOUE; b -~ NAaTpyOOK INA BHOYCKA BOSNYXa; © — TATOBHE Tpoc; 7 ~ xelenka;
- INIABONODE NS PAsMEmEHRns Jebenxyu; © — AXOpHHE TPOCH;I-l — nocaenoBaTenbHNE INOAOXSHRA
TpyOOQIIpOBOLA INpH NOTPyEECHAN



Pac.II. CxcMa yRESIKE TRYCONPOBONA C NOCGRENORATONEHHM HA DAIXR-
BaHreM merel m HaraxenmeM (a-r):

] - yaoxeHHas mwreTh TRYGONDPOBONA; < - NOHTOHH} 3 — GYECAD;
4 - CYINHO IJAR CTHEOBKR NucTet Tpydonporana; 5 - BaxEMHOE yCT-
poffcTBO; € - HapamEBaeMmas IIETH TPYSONPOBONA; 7-HKOPHME TDPOCH



HanpeMep, OPR CTPORTEARCTBE HOMBONHHX MODCERX TQYGO-
IPDOBOIOB TPAHCOODPTRPYEMYyD E MeCTY VKAARKH NUIETH MOXEeT Nor—
peboBaTECA CPOYHO NOTDYSHTH HR JHO HpE HeGAATONPRATHHX HOTON-
HHNX yCJOERAX. lloCA® OROKYSHUA WTO[MA OAETH TPyOOIpOBONA MOM-
HEMAT Ha NOBEpXHOCTE.,

I caygwae peMOETa NOABOIHOTO TLYOONPOBOLNA MOXET BOS-
HEKHEYTH HEOOXOOMMOCTE er0 noxsema ¢ CoxmmoRl rxyCmal Ea no-
EEPXHOCTE.

A yMcHEIEHES RSIMOHHX HanpAxeHRE B Tpydonpomoge
€I'0 NOTDYXEHREe R IOOABEM C OONBHAX I'RyOMH MOXHO BHIOOAHRATE C
HaTAZEHEEM, K&K [OKS8aHO HA puC.I<. HaTAxeHHe ILIETH MOXHO
OCYWECTRAATH OYKCHPAMH WIH TATOEHME JeCeNKaME, YCTAHOBICH-
HHME Ha S8AKODERHHX IUISBCPENCTRAX.
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Fuc.Iz., CxuMa norpyxeHms (a) n mombema (G) JAmMHHOMEpDHOR mie-
T TPYCODPOBOXA C HATHXCHHEM:

I - OyKCHP; < - TPOC ILNA HATAXGHRHA; 3 - OATPYCOK JAA BHIyC-
Ka ROBIyX8; 4 -~ norpyxaemas mAeTh TpySompoBona; o — NOHTO-
HH; © -~ IIABIIOMSAKA C RONAHEM BACOCOM; / — WA3SHT JJIA 38—
KadKit. BOIH, 8 -~ naTpyCoK IJAA BHIYCKA BOOH; 9 - IIABOIOMANKA
¢ KomnpeccopoM; I0 - mraRr nas saKagykm Bosnyxa; II-amkep

C



B HauAlNBHO® CTSNEM DOLHEM WIA HOTpPYyXeHNEe IIETH TPyGo-
IPOBONA OCYRECTRHEANT Oes IPMIOXEHMA pacTATEBANIETO YCRIHA.
llocxe TOTO, EK8K ROHEN TpPyGONpOBONA NOCTATHET MNpelelsHoR ruy-
OMHEH NOTPYXeHRA RAR BHCOTH HOASEM3, paCoTy ODOAONRADT C IpE-
JOXEHEREM DACYETHOTO TATOBOIO YCRIRA,

4.8. [IpupegeHHHe BHEE CXEMH YKASIKR B NOIBEMA THyOO-
IPOBONI& C HATAXCHEEM IpM HSANYHA COOTBETCTI7IMEIO JeNOpPesHOIo
OCOpYyLOBAHNA H ROCTATOYHOR NPOYHOCTR JEAAHOTO DOKPOBA MOXHO
OPEMeHATH JAA BEMHEX YCJIOBEN CTDORTEIECTRA.

Ha pmc.I3 NOK&3aHH cX6MH NOZHEMA KOELGBOI'0 yY4CTKA Tpy00—
IpOBONAa C EATAXENEEM CO xhua, loxseM muerm OCymeCTBAADT C HO-
MOHBD I'PYSOIONBEMHHX CDEnCTB, HAIpEMeD, JeCefOK, TpyOoyRuas-
YNKOB, KpPAHOB 1 T.n. (pmc.I3,a) WIR NOCpeICTBOM SAKAYKN BOS-—
IyXa B TpPyOOOpOBOX R BHTECHEeHENEM B3 Hero BoaH (puc.I3,0).

B npomecce mogneMa K TPYCOODOBOAY NPMEASIHBADT PRCTH-
raBangee ycmame. C 5TOR esibd MOTYT OHTEH RCHOABSOBAHH Jelel-

KE, TpPAaKTOPH, APTTATAYNE, NOJMCHOACTH,

ECIR CRA TpeHENd HA yYaCTEe CONPEEOCHOBEHHA TRyOOIpOBO—
J& C XHOM HeJOCTATOYHO, TO IAA OPEROTBPANEHRA CHABHI& TRyGO—
NPOBCKA OPN HATSAXEHAN eI0 JeBHH KOHell SaKpemnaArT K TOPMOS~
HOR xelenke EHR aEKepHOR omope.

Bce TexmOJIOrmuecrKoe OGOPYHOBSHEE B STOM caydae pac: -
NOXATADY HA JRIY. JJAS DOMHEMASEMOTO WIR NOTPYXAEMOTO TpyOsOompo-—
BOMIA, TPOCOB, MEAHTOR A T.I. B JEeNAHOM NOKPOBE MEXAHNSHDOBaH-
EHM COOCOOOM nesapT MSKHH R Npopesn HeOOXOMMMHX pEaSMEepOB.

4.9. TexHmuecKue CpelcTBa, KOTOPHE MOTYT OHTH HCIOJIb—
SOBANH JJs BATAXKEHHA TpPyoOonpOBONA, M MX KpATHKAA XApaKTepRC-—
TAKa [OpmBelXeBH B Talnr.Z.

B KA49eCTBE TEXHRYSCKAX CPENCTB LIA HATAXEeHEd TQyOOmpo-—
BOIA MOTYT OHTH HCNIOABBOBAHH OYKCHpDHHEe CYFA, HEKOTODHE J&aH-
HHE [0 KOTOpHM IpHRBEeNEHH B Tall.J.

4.10. Bce cTpoRTenbHO-MOHTAXHHE pACOTH IO OOATOTOBKE
TPpyConpopoia K yKASHKe, BHBOLY €TI0 B CTBOD TPACCH R HOI'Dyxe-
HAD HA EHO BONOEM3 NOAXHH OHTD BHIIOJHEHH B co'c;rne'rcmu c
NpaBRIAME TeXHRKE 0eSONACHOCTH, RSJIOXEHHHME B YRKAS8HMAX IO
IPORSBONCTEY pPACOT IPN COOPYXCHEN MATRCTPDANBHHX CTaJBHHX
rpyonposozos [4].



TaGnung <

I v - r
TexnrueCcxme cperncrea !Maxcu- ;imaMerp!kana- !Mom- !Macca,
LA HATEEEHHA TPYyOONpO-!MaNbHCe;TAIOBO-!TOEM- !HocTh,| T

BOI& ! TATOBOE; I'C TPO-!KOCTE li.c, i
fycmine, ;ca,Mmd [Oapaca-!
| Tc |ra, M | |
TATORue JeGenKe:
JII-I o0 39 Ie00 I00 4C
JT1~TA 7% 39 1600 I0B 40
A-I57 150 60,5 o500 I08 40
II-301 150 60,5 1000 300+ 39,954
68 36,4
JC-301 30,9 SZ’S*X 500 30 12,5
[ToNUCcOacTHOE THTOBOE OL DONBEX-
yCTPORCTBO CYTITP-1 S ImcmaoTa
Tpecta CODINONBONIAR~
cTpok 100 35 o0 70 6
TPYCOYRIQMUHRKA ;
I-15-30 12,5 - —~ 108 24
T-35-60 << 48 - - I80 36,4
K~-5%4 o8 - - 380 ©4,6
Tadurna 3
Y IR TR RS R SV
Mapka !Tmo  ;Ocan~- !MomHocT:,!Homan- ;Taro- ; OTrpaBRUewEA
GyECRpa! IEATa-; Ka | x.c. Ixa,den.;BO€ ; B ILIABAHEN
iTenas ;OyRCR-! ! i JCRARE §
: : pa, M ‘ ! | HA ra—‘
! l , ! txe,TC !
<O« A Jmseap— 3,3 1200 <7 I« Dbes orpaHmue-
Huft HEA
[IpoexT [Imsens— <,< 600 <6 8 Jo <0 MAAE OT
gopra yoexuma
ego Hhuit - gT
BETDS
[IpoeKT Hago- 2,9 500 2L o bes orpaHmde-
™30 BO HRA
; . T.25 3 lo 20 wmuns
- Iggenb 1,45 300 13 56 5a
BETDA
[IlpoerT [LABenlH~ 3,0 <000 3< <0 bes orpaHEdYe-
7§3 Huft HRA



a) 1

—— e —— — e ke g — —

——

-

——

LA 1S LT R T
I /e | e o g — BN -
N —_—— .i_t. -

Prc.I3. CxeMa nojxpeMs ROHIEBOIO YYACTKA TRyOONpOBON2 C HATH-
XGHUEM CO JBZA& C OMONBED Ipy30l0UBSMHHX CPSBACTB (&) ¥ 3axX8Uxy

BO8Zyxa B TpyOdonpoBog (0):
I - AepABO¥ LORpPOB; < - Opopesk BO JRLY; 3 - I'PyS0DONbEeMEOe

CpPencTBo; 4 — TATOBHE TpoC; 5 — XMebelxa IIA HATAXEHRA,
© — AHKEeDHHH ':Igoc; 7 — TPOC K PPy20HOABEMEOMY Mexaﬂnau{-

8 - DONHEMAEMHR y4YaCcTOK TPYyCONpoOBOI&; 9 — ROMIDECCOD; 0 -
OUIAHT IUIA 32K3YKR BOSAYXA

5 PACHYETbl TPYBOMNMPOBOAOB MPUN UX YKIALKE

5.]1. MSKCEMAIRHHEe HANDAXKEHRA, BOSHHEKAKIME B TpPyOOUnpO-
BOIe B Hpolecce ero NOTDyZReHBA, OHPEXedANT B OCHOBHOM BOBMOX-

HOCTH VKIANEK TpySonpopofa CHOCOOOM NOTPYXCHRA HA SAZEHHYW

I'TyCRHEY .
HanpAXeH®A B TPyOOIpOBOIE CIENyeT OHpeNedsSTh C yue-

TOM cJegyommX QaKTOpORB:

RSIrRda TpyOoonpoOBRORA IPR eI'0 NOTPYXCHME
31



BRI PONHHAMARYECKOIQ BORIEeUCTREA NOTORA BOAHS
MECTHOTO M3IMO8, BOSHRRANEETO NIPA RCIOABBOBAHMR IOH—
TOHOB;

OPORONEBHOIO pe HBSIONEr0 YCRINA NPR HATAKECHME TRV~
GonporoOnA.

D.4, MAA OUpEercyeHnd HaupAXeRHO-KeDoMRDOBAHHOTO COC—
TOSHRA CTaNBHHX TPYOOUPOBOAOE, NOT[YXSEMHX Ha MAJHE TIyORHH
(T.e. rayomnu, pasHHe Z5-30 HapyXHEM IRAMETpAM TpPyCOmpOBARA),
MOXHO RCHOOXBB0BATE: UPHCHRXCHHNE MeTOIH pacdyeTa. B OCHOBY 5THX
METONOB NONOXEHA YIPONEHHAA S8BRCHMOCTE RSTROANIEI0 MOMEHTS
OT KOHQMIYypanmu msoryyTof ocm, [JorpeilHOCTY: pacyerTa NPR TAKEX
IAyOMRaX IAA CTAJBHHX TpyO, NPHMEHAGMHX B H8CTOHRWSBS8 Bpems

B IIDAKTARE CTPORTEIBCTBA, HE IPEeBHCHT Opemnens, OOHYHO MPMHR~
MaEeMOI'0 B RHEXEHEDHHX pacyeTax.

1pd yrRIanke TPyooHnpoBONOB HA OOoabue IAyOmHH (T.e,
PAyOMHE, DpeBHmanime 25-30 BRPYXHHX ZMSMETDOB CTAXRHOR TpyOm)
pacyeYH CIA8XY6T BRIOIHATH IO YTOYHEHHHM MOTOZMKEM C KCIOIB30-
BAHMEM UYMCIGHHMX METOJA0B M JLBM.

PACUETH TPYBROIIPOBOJOB, YKJAZWMBAEMHX HA MAJKE IJyEAHH

o.3. Harpyskm, XecrTrynmme Ha TpyGOIpOBON B BEpTE-
RAaNBHOR IVIOCKOCTR NPR €I'0 IOTPYyXE€HEA, MOIYT INDEHEMATDL DES-—
HAAYHHE SHAYEHAS B S3BECHMOCTE OT HPRHATOR TeXHONOTHE IIPOHS~-
BOINCTBA pACGOT. SHAYEHMS HAT[YSOK IAH DASINIHKEX CX6M OoIpyxe-
HHZ, NDRBENEHRNX BHmE B H.,d.I, OUpeAendT B COOTBETCTEBEM C
Tacn.4,

B radaune 4 OPRHATH CAeHyIHE YCJIOBHHe OOCOSHAYCHEA:

P - pesyasrupyomas Harpyska, A6HCTBYOWAA H& LOI'DYXEH-

HHH B BOZY TpyOONpOBOZ ¥ HallpaBJIEeHHAR BHUS,
KI'C/CM;

~ Ppe3yIbTUpyKilasi HaI'Dy3Ka, ABUCTBYWLaA Ha NOIpyXLeH-
HHR B BOAY TpyOOIIPUBOA M HullpaBJlieHHad BBEPX,
KIC/CM;

BOJ HA Cyme, KIc/CM;

— OTDEIOATENBHAA INIAEYYECTE, PABHAH BeCy EIHEMIH ILAR-
P HH TpyOOnpoBojia,SanoNHeHHOTO BOnofk,38 BHIETOM BH-

32 TanKRpame! CRIH BOIH, CM;

g; - pe3yIbTHpybmas Harpyska, AGHCTBywWas Ha TPyOconpo-
E;



q, ~ NOJOXMTEABLHAA INaBy4eCTh, PARHAS BHTAIKRBarmsf CE-
P ze BOUH HA JUTRHH TDyOOOpOBONA 328 BHUETOM
peca IOycTorc TRyCOIpOBOEHA, CM;

QTP - BeC eNBHEIH ILIRHH HSOXRDPOBAHHOTO R ({yTepOBAHHOIO
TpyOOmpOBONA, KI'C/CM,

~ I'pPySOIONLEMHOCTH NOHTOHA, KIC;
— DACCTOAHRE MEXIY LOOHTOHAMN, CM;

— BeC 68xnacTa 84 BHYETOM EBHTAN e} CRIH BOHN H&
eqMHANY ILIRHH TPyOOoLpoOBQOAa, KI'C/CM;

a
L.
b
( - Bec DOHTOHA, KIC/CM;

L., - pacCTOAEEE MEXIy pasTDyXaDI[AMR NOHTOHAMR, CM;
LH

i

{o

- pACCTOSHME MEXNY YAEDXNBADMEMA OOHTOHAMRE, CM:
- yIeXsHuft Bec Gamnacra, Krc/cM®:

— yoensHuft Bec BOLH, RIC/cM°:
Yi - yOoeJbHHR BeC "JEerrROoro" MaTepmasa;

»

V,,V, - o0sem "xerxoro™ smaTeprana, CONE[XANMErOCH B EQINNMIE
INEEH yYAcTKOB "a" X "B" rpydompoBona, HA KOTODHS
cog;newcmeﬁﬂo HEeHCTBYDT HATPYSKR P ® ¢
CM~/CM;

Vrp - nq;pemﬁ Oo0B6eM eNHHNIH JIMEH TpPyCOHOPOBONA,
CM™~/CM.
0.4. OcagkKy CBOOONHO IIABANULETC THYGONpPOBONA MOXHO O~

perlendaTs ¢ NOMOMED T'padmEa, IpHBeNeHROro Ha pmc.I4. Ha rpagm-
K€ [OKASaHS BABECHMOCTBH;

b, _ g
()

rme U, - ocanka cBOGONHO miapammero TPySONPOBONAS

I, - Bapyxuuit nmeameTp TpPyGONpOBQUA C yYETOM HSONA-
ouR, {yTepoBKH, GETOHHOTO NOKPHTRAS H T.0.:

q/ Hc? - HAIPYSKR, [OPRHEMSEMHE B COOTBETCTBRA C TadH.4
B SQEBNCHEMOCTR OT NpAHATOR CxXeMH NOIpyXeHEf,

5.5. B nmponecce HNOTPYXEHHS TPyOGONDOBOX MOXET SaHRMATH
TPR X8PAKTePHHX NONOXEHEA (CM.Bume n,3.II), K&xXIOMy RS KOTO-
pHX COOTBETCTEyET CBOS DRCYETHAR CXeMa.

YCeRIRA B TPYyCONpOBOIE HPR KOHCOABHOM HBIROe (pacdeTHad
CXEeMa npmeeneHa Ea pHC,ID) onpemeasrnT caenyommM OGpasoM.

MaxcuManbHHEE ESTECAUME MOMEHT B TpyCOHNpPOBOUE HAXOJIAT

0 QopMyae
M, = 1/5/15(7(4)-59, (2)
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rre M, - vakCEMaJBHEM MSTUOADEEL MOMEHT B TPYyCOnDOBOe
0T HefCTEMA BeDTHKATBHHX HaIDY30K, XIC/CM;
h ~ TUYGRHA BOLOEMA, CM: )
E — MOLYJIP YOLYTOCTH, RI‘D/GMZ;
J — MOMEHT RHEDU#R TpyCh, CM ™,
W - pecosas Harpyska, W = P+ § , xrc/cmy
Tadnaa 4
¥ ! HapMeHORaHEe TexHoOormdYecKOo¥! HATpY3KR, melCTBynIHe HA
cxe~! CXEMH [OTPYREHHA ! tpyQonpoBOA OpR YRIAUKE,
MH | RIC/ CM
-

I. I[orpyxeHnme mrapapmgero,Helak- 7 7
JACTHPOBRZHHOTC TpPyOOnpOBCHA [}, g,
OyTeM SaJRBA B HETO BONH Y | T

[I. llorpyzenme mnapaniero,gedan- aQ G
JRCTRPOBARHOI'O Tpydonpomojs |P - — g{ — 4 —
C OPREPEILIEHHHME K HeMy [OOH-| 7P P QTP L
TO EM SaJmMBa BOIH B

. T Dy OO POBOX

i, IorpyxeEune IIABADIETO, 8N~ 5
JNACTRPOBAHHOTO Tpydonpoeoxa | B +h ~B + 247
meuposa.zrua B HEIO BOXH P % «?"P d6= Yo

IY. Ilorpy=xerme npezBapuTeABHO
SANCJHEHHOTO BOLO préogpo- > Q D .G
BOL& D HPRKpElNEHHHME [OH- — - —
TOHAMR Hypgeﬁe OTKpEIIeHAA TP L e g P L
OGHTOHOB

Y., Ior HRe CanacT®pPOBAHHOTO Q ? +5
TPyOOIPORONA C IPERDEMIEE- | p AR A ﬁ"dj
HEMH NIOHTOHAMM [TyTeM OTEpEI- ?’TP ?rp I, + & ¢
JEeHHS NMOHTOHQR 7,

YI. DorpyxeEme GALTacTHPOBAHHOTO %++ BT,
T OPOBOLE C IFHKpenneH- Q Ly 9',;, 3’:5' '
HHMR [OHTOHSMR [YTEM OTEpEl- 5—%- a G 0
IEeHNT ONPEeNeNeHHOTO (pacuer— L e Fl4 2 . 4
HOTO) YRCJAA NOHTOHOB n L, " Lp

YL llorpyxerne mraBanmero Tpyoo- - + VAL AT
OpOBOXA C BAINOJHEHHEM €TI0 |5 f- ?TP &?up g"f" 3)
CMEeChD BOIH C''TerKmMn'MaTe- TP(,X,) +(TV“J}V -X'(V“V \
pRaJjiaMr. g8 ¢1'8|7de\"8 "1y




(p - ¢yRROREA, BHYRCHAEMad LO JopMyic
2{1 *5;1 PR (3)

pin ¥ EBaxomsT IO r%arimxy, IPRPELENHOMY HA DUC.I6 B SaRECH-
MOCTE OT OTHOMEHRS

t | T " ]
— _— — !
N - ]
I | !
_ ey o y : .-
] | o | - . .
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% B | ! { 1 i
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02 03 04 05  Ob a7 DX 09
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085 487 0BY 091 093 495 497 LY

Fnc.I4. I'pafmK saBmRcUMOCTYH —=Ff ( ‘?L‘) ILaA onpe-—
JEeNeHRd OC8IK® Inapanlerc TpYOOIIpOBOJIH'

I—man&qe&m ?//9 or 0,I mo I0,0 m 2o/0, oT 0,I45
no 0,855; ,II,JI.H saaqem 35/ oT O OOI/,uo 0,1 »
/,DH or 0,8 o 0,99
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Prc.I5. PacuerTHas cxema Ttpydon
HOM MSIH

BOA Op® KXOHCOIp~

%)

55312345 0 15 2 2538 K505 %

Puc.I6. I'pafrx SaBRCEMOCTR QyHROEM ¥ 0T oTHOWGRMS 7}%

SHAYeHRA . ompeneaapTt 0o ¢opMyxe:

ol




rme p B ( - HAarpyskg, O

émﬂmeune no Tabxi.4 B sSaBRChH—

MOCTH OT BHOpaHHOH CxXeMH NOT'DyXEHHA.
JARHH Yy3aCTROB HSOTHYTO# OCN TPyGONpOROIA ONpenesnT
o0 GopMyIam:
{ = / M . # —_— lf _ 5)
(W 2n° -3n% +1 ° (
C=n-a ; (6)
5 =0-U , (7)
rne C ~ OONMHAA JJIKRHA RSOTHYTOTO yYaCTEA TpPYyOONpoOBOLA,

8] -~ LXRHA H3OTHYTOI'C y4YaCTKa TpyCoIpoOBoma, Ea KO-
TOPDOM HNEeHCTByeT HAIPYSKa f,CM;

§ - IIEHA HSOTHYTOIO yYACTEA TPYSONpPOBOAA, HA KO-
TOPOM IeBCTEYeT HATLY3KA g s CM,

[Ipn DOTpyxeHM® TpyCOONpORONE C GPUIOEEHHEM PaCTAIMBA-
nero yCAIRA, JePCTHyDmMeIO DON YIVIOM B ¥ TOPHBOHTY (cM.

puc.IS), MaKcEMAaNBHHE msrulanumf MoMeHT A,  yMeHBIaeTCH
H8 BEXHIUHY :

M.,,'*—-T(h. cos 3+ 065 c-sin ) 5 (8)
rue M'r ~ HSTRO2MME MOMEHT B TpyCOnpoBOZE OT NelcTEuA
pacCTArRBaniero ycum4d, CM ;

fi - TyyOuHA BONOEM8, CM;

B - Yrom Mexny HANpABJeHHEM PACTATEBANNETO YCRINA
A TOPRBOHTOM;

T - pacTATHBAKiee YCRINE, IPERIAJHBAEMOE K Tpyso-

IpOBOLY, KI'C,
JAKCHMBIBHHE HAIOLAREHRA, BOSHMEKZKIME B TPYOCHpoOncIe,
onpenenarT no fopMyJe

=~ 4 —— (9)
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rae G ~ MAKCHMANBHHE HANDAXEHNA, BOSHIKADIME B TPYCO—

OpoBone OT meRCTmms Be BHHY HaTrpysoOK 1
OPONONBHHX YCRIRE, ’

M, ~ MAKCEMANEREHE mSrmoanmm? MOMEeHT B TpPyOONpPOBOXE
OT neliCTBAA BEpPTRRA&JIEBHHX HATPYBOK, CM;

M. - msruGanumit MoMenT B TpySonposone oT XefcTBAA
pacTATEBAXMIETO YCRARA, CM

W — MOMEHT CONPOTHBICHHA CEe4Y€HHA TPyOH, CMB;

H - IIONANIP CeYeHMA TpyOH, cu2

0.6. PacdeT HaANpAXEHHOTO COCTOAHUA TpyCompoBOLA,
HOTDYXAeMOTO C O - OGpa3HHM H3IRGOM €S IPAIOXEHRA DACTH-
IEBAKIer0 YCRIAA (CM.pHC.3), BHIOOJAHADT B COOTBETCTEHE C Me-
TonRreofi, npmpeneHHoZ B Peromesyammax [I] ®m B padore [5].

MaKCHMANERHY MSIROammit MOMeHT B TpyCOIpOBONE HA HAX—
HEeM B BepXHeM YYACTKe HSI'E08 B 3TOM CAydae Ompe enadpT IIo

dopMyne:
1
M,= -E-)/GhEJaD - Y, (10)

TIe S(/ -~ CYHRURA, ONperenseMad IAS pacdeTa MAKCHMANL—
HOTO HM3TROANIEr0 MOMEHTS Ha HEXHEeM YYaCTKe
ASIUda @ 0o popMyre

a(n—-1) .
Y, = 2(rn-1) 5 (II)

v (n+2)

Ha BepXHEM YYACTKE MSIRGa 6 — mO Qopmylie

Y%——— 2(!1"7) .

n(3n-2 (Iz)
SHAUEeHHE [1 OIpemeNsnT, pemad YP2BHEHRS.

rL3-3 (1 + -g—-) n+2 (1 + -—%)--:0 (I3)

cHaveHnd fynxm# Y, u Y/ B SABACHMOCTA OT OT-
HOWeHMA P womso ma#ttm mo rpafEKaM, OpABEJEHHHM B [I]
R [5] . 7

[Ipm pacuere TpPyGSOUpPOBONR, YKIAIHBAEMOrO C S — 00—
PABHHM HSTHOOM X IPRIOXcHEEeM pACTATRBAKIErO YCAWIAA B COGT—
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BETCTBHA CO CXeMO¥, NpnBeleHHOX HA DRC.9, MARCHEMANEHHE n8-
raoazum# MOMeHT B TpyGompopoie (M, ) KomxeH GHTH yMeHBIHEH
HA BEARYMHY :

(14)

» =02T:

E’Ju) 75EJ

/
rne M, - Hanﬁdo.nmﬂ IS MARCHEMANBHHX HSTRGANURX Mo;g%'rom
CT Ha Y4aCTKaxX a R B, Onperesen 1o
pMyJIe %I 0). '

Y¥AKCEMAJIBHHe HAaUpAXEHMdA, BOSHHEEKADIAEe B TPyOONpPOROLE,
onpeneaanT no opmyne (9).
PacTATEBRAaKEe YCRIRE, KOTOpoe HEeOOXONMMO IOPWIOXUTE K

- Tpydonpopony ( 77 ) OpE yRA|IKEe HA BaNAHHYD I'MyCHHY 4 C 3a-
ITOHEHM YDPOBHEM H3THOHHX HAMNpPAXOHME, MOXHO ONpPSAEJMTH MO Iipu—
'&”g (15)

CAKRXE6HHOK Qopmyie
(373-}/73,.9 ~-37 Tk

rl
e O ~ M3KCEMATERHHE AONYSKAEMHE M3TBOHHE HAUDAXEHRA B TDy-
GOIpoBOJE, ch/mf

Y/ - Gyurmma, onpenenfemas mo gopuynaM (II), (Iz), (I3).
Ina oGmeryeH®a pacyeToB 00 fopMyxe (I5) Ha pncg.I'?

IpuBegeHH Ipafuru Ces Wh®  TRE
Be,l}" PaYMEPHHX DADAMETPOB —F7- , X

EJ
EJ‘V

, C IOMOWBD KOTOPHX JETKO ONpEeHEeAHWTh: BEJARYEHY pac-—
TATHBAIGHIETO JCRAIKA WIKX M3THCHOIC HAINDAKEHAA B TPYOONPOBOXE.

0.7. LONOXEeHAY KORUEBOTO RSPR0a TpPyOONpOBOAA HpPH €TI0
DOTPYXEHEA KWW IOoNneMe COOTRETCTBYeT pacuyeTHasd CXeMma, IIpuBe-
IeHHad Ha prc.]8. 3Ta cxXemMa COOTBETCTRYeT TEeXHONOTEYEeCKOH
CXeMe, IIQxazaBHOl Ha puc.lz O.

[lonkyw minRy ¥3rada Tpydonposoaa C , 4 TAKke AJMHH
yYacTKOB @ ® §  ONpelessET No fopMyJjaM:

— ——ny

4 LZQEJ}I, o j . . (16)

€= WO oL Y1 oLfol)
b =C-a, (I8)

b



Ine { (I9)
L= T B

PeaKIHp I'pyHETa B uec%e KACAHAA TpPydonpoBoaa O IHO
BomoeMa KR BHYACAADT Do fopmyxe

R = Ccdol (i——o(_). (20)

SRy S8R w
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Puc.I7. 3aBHCHMOCTE pac'rmrsaﬁmem YCRIRS OT OApAaMeTpOB TLY-
gonposona Ipm ykiaare ¢ S —OOpaSHEM RSTROOM
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MarcHMANEHHE HSTROaOUME MOMeHT, BOSHRRanumil B Tpyso-
nposone N/, , paBeH
RZ

Mg: ZP . (FI)

Ipr HedRYH® pacTATRBADmEX CAIN BHAYEHHEe MAKCHMAILHOTO
MSTROADMETO MOMEHTa NONRKHO OHTH yMEHHIGHO HA BENMYEHYy M, :

M. =Q9Th , (22)
rme [/ - pacTATHBaANMEe YCRIHE, KIC:
h - TyORHa BOKOEMAa, CM.

HanpsaxeHRA, BOSHARANUHME B TpyCOLPOBOLE NpM HOT'DYXReHER
ATR OOXbEMe KOHIEBOI'O y49aCTKa, OHpeReadanT no gopuyae (9).

T

Puc.I8. PacueTHas CxeM8 TpPyOONDOBOI] IIPH
KOHIIEROM HSIHOe

5.8. PacueTHag cxeMa TPySonpoBOoia, NOTHAMAEMOIC WIH
NOTPYXaEMOTC C [OMOIED I'PYySONQNBEMHHX CPeICTE C NPAIOXEHAEM
pacTArEBaANero yCRIRA,JOKABAHA HA pHC.IY9. JTa cxeMa ©OOTBET-
CTByeT TeXHOJOTHYECKO# cXxeMe, IpmBenexHHo#t Ha pmc,I3,a.

PacyeT HaNpAXRKEHHOI'O COCTOAHAA TPYOOINPOBONA BHIIOJIHAKT
CAeLyMM OOpa30M: SHaA BHCOTY NONHEM8 fi R BEJRAYAHY OTpHALA-
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TeJBRHOE ImIaBy4eCT® TpPyOOMIpOBOIA LIS HEKOTOPOIO BHOPRHHOTO
SHAYEHNA LBCTHI‘EBEEEIBEO yCRIRA N , onpenensnr GespasMep—
Huft mapaMeTp h, = £

C DIOMONED T'D& B (prc.20) onmpenelanT GespasMmepHHE
rapaMeTp Y B M, ; BHUMCHADT JUIRHY IONHEMAEMOTNO YYACT-
ka rTpydonporona ( m MarceMansEuF HSTRCSDURY MOMEHT B
nponere M no fopMynamM:

ET .
C =% N (23)
M, PET
M= —5 (24)

Fuc.19, PacyeTHas cxema IOJIPEMA TpPyOOHIpO-
BOAA KP3HOM C NPWIOXEHneM paCTATHBANMETO
YCRINA

I'padurky Ha pEC.<(0 DOCTpPOEHH HA OCHOBAHHM CJIENyIuHX

COOTHOUWeHRE :
M, =1~ (c/z o7 )2’ ; i
Shy (25)

___91_2_ Chy-1
=73 ( Sh¥ /99
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SHAA MAKCAMSJIBHHY H3TRCADNKE MOMEHT ¥ paCTATHBANEES
yCRIREe, OnpedesIADT HPONOJEHHE HBANpAXEHHS B TpySonpomsone. Eoxu
BHYKCJICHNHE HANDAXEHRA BEJAHKH, TO YREINUEEBANT BHAUYEHME DACTA~
IMBANKOI0 YCHIUMA HAM yMEHBUAKY HATPY3Ky [¥ M pacuer NOBTOPANT.

YyCarre Ha KPORe TPYySONONBEMHOTO MEXAHHBMA K, oOmpe-
AeAAnT IO PopMyne

C Nh (27)
Fe=P 5 + ¢

Yronm HaRmIOEA TPYGONPOBOXA K TOPH3oHTy (' ¥ HOBepx-—
HOCTM BOAHM (CM.PHC.I9) MOXHO OHpEASJNHTL M3 BHPAXGHUA

_[2(1-chy) ]]/ﬂ_
t?&_[ shy 7[R AR (28)

[ipa moxseMme WIR HOTPYXEHER TpPyCOHpOROINA 0€38 IPRIOKS-
HRA pPACTATABANEEIO YCRIMA IAf cxemu (cM,.pEc.I9) cOpaBemInBH
COOTHOIEHRS ;

pee
L= TLET (29)
M= Q573]/£.17ph-1; (30)
pC’ (31)
bgb=—"Fy

B nprr.l DpRBEIEHH OPEMEpH pACYET& Tpyodounposoga, LO-
IPyXaeMOr0 H8 MalHE TIYCHHH N0 pASJAYHHM TEXHOJNOIRYECKEM
CXeMaM.

PACYETH TPYoOliPUsOu0B, YX/AApoABMoX A DOWbwis I'ad bliita

0.9, Meromu pacyeTa HaIPAXOHHO-Z6QOPMHPUBEHHOTO
COCTOSHHA TpyOGONDPOBONOB, NOT'DPYXaeMHX HAa HEOOJBIME IYyORHEL,

Ly



OCHOBSEH HA LenOM pAJlé NONyMeHmM, ROTOpPHE CTAHOBATCS HEIDR~
SMEOMHMM DpPM YREISAKE HA IAyORHH, OpeBumanmme 20-30 HADYXHEX
IKAMEeTPOB TPYCONPOBOXOB. B CBASM C HTEM IpM OOrpyXEHAR TLV-
COnpOBONOB HA OONHENE TAYORHH ClenyeTr HOARSOBATHECA YTOYHEH-
HEME METOIS8ME pacuera.

JAA onpeneeHNd HAIDAXEHHO-Ie(OPMRPOBAHEGIO COCTOS-
HRA TPpyCONpOBONA, YRISIHBAEMOTO CROCOOOM CBOOCORHOIO IOTyXe-
HES, MOXHO INOABBOBATECA MeTONRKOR, manoxtHHOE B "PyxROoBOICTRE
OO MeTOmaM pacyeTa NONBONHHX TRyOONPOBOAOB IDH IOT'PYXSHRN ESR
Connmme IrayCuHu" [6].

B ocHORy 5TO# METONNKE DOJOXEH WHCIeHHHE MeToj] peme-—
HEA ¢ MCIOABSOBAHREM NeNREOR ROHEUBO-DABHOCTHOR CxeMu. Peme—
HEe 38Jla4l - OIpefelcHEe HAaOpAXeHRR R NepeMemeAR B IOrpyxa-
eMoM TpySonmpomane, BHOOmHseTcA H& JBM E3CM=6 mo mporpame,
COCTaAMIGNHOR Ha AXTODETMEYECCEOM sS3HEe DoprpaH.

5.10. lporpsmassa TOK~I, npmBexeHBAS B PyXOBOHECTBE
[6], mosBomsmeT paccumTAT: HanpAXemNs X EOBIEIYDEIED TLRyGO-
OIpOBONA IPM DOTPYXEHER C BAINBOM Oe3 NPRIOXEHNA DPACTAIRBAD-
AKX YCHAMY ( COTN&CHO CXeM0, NPHBSXGHHOH Ha DHC.J); HIporpauma
['E~2 - HanpAXOHES X KONGMIypauupo IOpE NOrDYXGHNR 8&JMBOM
C NPNAOKGHAOM NPOXOJBHMX DACTAI'MBADKKX yCHAMHM (OO CXeMe, YyKa-
saHHO# Ha puc.9). 10 nporpauue I'EM BMIOOAHANT BWUNCASHMH Hal-
pAXSHAMH M I6POMOHGHHE TpyOONpOBOJZA B NpPOLBCCE MNOrPYASHEA KOH-~
A Nnjasapge#t naeTH ( CM.pKCc.8,38).

5.11. JM8 BHYRCHEHEA IO YKa3&HHHM IPOTpaMMAM EBEBONAT
HCXONHNe N8HHHE, KOTODHEe S&IMCHBADT B BAJe (espasSMeDHHX 8-
paMEeTpOR B COOTBETCTEEN C DEXOMEHRAINAME,IDHBENCHEHMR B Py-
roBonceee |6 .

B pesyakTaTe cYeTa IpOTpaMMH EBHISDT HA IOYSTH RHAYE-
HRA CHGKYOEEX (GO3pA&3MODHHX NAP&METDOB.:,

IANEH YYSCTEA TRyOCONpOBOJA, BANONHEHEOTO BOAOR;

YPOBHA BQOIH, SAXNTOR B TpPyOOnpOBOX;

NPRKASTHESEMOTO PACTATNBANEEIO YCRINA;

TaCAKIY SHEYEHA# ZEeXaDTOBHX KOODMMHAT OCH TLYyOOIDO--
BOIAR X; , W; , YIAOB HAKIOHA yYACTEOB TRydompoBora o ,
KPRBRSHH Gl . 8 CIeNOBATENEHO, ESTACHHX HANDAXeHNR
B8 KAaXIOM y&gm ¥ OpomoXbHHx yemaaft 7; Do pamHe IIeTX.
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5.I2. Wsxoxemnue B PyxoBoxcree |6 | meTonu pacuera

MOXHO Taxxe IPRMEHATH DA YKISXXe TPYCONPOBQHOB HA MalHe
ITEYORHH

Iporpassay TEK~], TEEK—~< x I'BM DOSBOENDT DECCYMTHBATE
TRYyOOnpOBON, HOTpyXaeMuff HA JEO aXBATODHE, HE TOXBKO SaI0INHe~
HHROM Oro BOJOH#,HO M NO INGOH CXems,yKaBAHHOH BHuUS B N.3.I.

UTHOCNTEZBHYD BEXNYRHY IONONHRTENHHOfl NDEIPYSKR 3,
EOTOpass ABARGTCHA HEOUXOINMMEM ECXONHEMM IIRDAMETDOM IJIA pRcuers
[I0 OporpaMuaM ( CM.Ta0f.5 npuioxeHmda I ), MOXHO ONpeAsAMTE
00 popMyxae

'ﬂ::: P+?/ .
g (32)

THe P,gyé} ~ BEDTNERNBHYE HATTYSER, NeHCTEyDREEe HR TLY-
0O pOBOX B Hponecce Imor , BHAYCHRA
XOTOpHX HaXOUAT OO0 TaCA.4 B SQENCEMOCTN OF
coocoda NMOTPYXeHRS TRyOCONpPOBOXA.
Ecxs nps DOrpyxemEEE IOQEBONHOIO T IIPOBONA HCIONBLBY-—

DT OOHTOHH DASANYHOTO HASHRYEHNZ, TO B OQUUPOTpRMMy -— JyHE-
OED onpeleNeR)d Brraxxxsacmsil Cami BEOCST COOTPETCIEYNERE
XOIOJNHEHAd .

B mpmn.2 OprBeneHH NpEMepH pacvyeTa O YXaSaHHHM NpO-—
TPEMMAM .

CYMMAPHHE HAITPAREHWA B TFYBOIIPOBOLE H TPOBEFKA
[TPOYHOCTH

5.13. [Ipr BREBOEEe TDYOONPOROIA B CYBOP IOXBOKHOIOC IIe-
pexoRa, er0 SREKPCTNSNEN ¢ NOMOMAD OYTAXEX R NOTDyXEHEAN HEOo -
XONHMO VUMTHBATE I'NIPOJREaMENYEecKoe Bosuelcrsme MOTOEKA BOXH
Ha TpyGCcopoBOX.

CRIy JOGOBOTO COINPOTRBIECHRS HA GNAHNIY JERHH T[yOo—
IpoOBONa, OOYCIOBIEHHYD NeACTEREM TEYCHAd, OHpeNelsrT MO
dopuyxne

d 2
Px:‘:"—z——gx‘rg'y; rp.: (33)

rne P, ~ Caia ZOGOBOIO CONDOTHRTEHMT HA I CM TpPySompoBo-

a2, C,
('y - KopddmmmeHrT ZOGOBOTO CONPOTERNEHRSA;
TB - INOTEOCTH BOXH, KI/cM’;



Ur - crOpocTh EAGErAmmEero mOTORA, CM/CeX;

- HapyxHER IHaAMeTD TpysompoBOona ¢ msoxsnmel, fiy-
TEDOBKOR, CIOEM GeTOHa H T.XN., CM.

Kos®imImeNT AOCOBOTO CONDOTHENEHRH (xr  SAERCET OT
CEOpPOCTN HDOTOKZ, QOPMH OCTEKAEeMOIO TeXa, COCTOAHMS e€I0 H0BepX-
HOCTE I MOxZeT HSMEHATHCA E JmanasoHe or I,2 xo 0,4.

HanpaxeHNd B TPySompoBome OT HeflCTERA I'NIpOXMHAMEZEC-
RKOTO IARIEHRA IO JNeACTEREM TEeYeHWS onpenensrT no fopMyXxe

KoPy €5

6-' — -_— (34)
¢ %4
rre O, — RSTHCHHEe HaUpAXEHWd B TPydompoBome OF I'EIpPoIM—
HaMRYECHOI'C IAaBNeHds, KIc/ca :
K, - RoS}{MIEEeHT ONOPHOTO MOMEHTA MHOTONpOXeTHOR

HepaspesHO# Camnkm, onperexseMufl B S&ENCEMOCTN

OT KONRYECTER OTTAXEK, VIEeDERBANEHRY Tpydompo-
BOI 5

4 p — PACCTOAHEE MEXIY TPOCOERHME OTTAXEAMHA, CM;
W — MOMEHT CONpPOTHBIEHRS TpyOH, cM®,
5.I4. IIpr RCIONESOBRHRR IOHTOHOB BOBEMKADT ZONOIH K~
TeJbHHE MECTHHE HANDAXCHHA HSI'R0&, KOTOPHE IIPR COBIANEHER
SHAKa CJHEenyeT CYMMEDOBATH C IPONOXBHHUME HaODAXCHRMAMA, BO3—
HHKQOWKMY PR NOT'PyXCHRE. OTH HSIOpPAXEHHAA ONpeNeJAnT pacyeToM
TpyOODpOBOHA, KAK MHOI'OIDOJAGTHOH OanKm C ONOPDEMR B MecTax

S8aKPenneHRs NOETOHORB, o dommMyxne

_ & Ln
6,= 0,078 —~ (35)
Ie 6, - MeCcTHHe HANDAEEHRA B TPyOO ppcngone B MOCTAX
saKpeILTeHRd IOHTOHOB, ;
@ - IpysSOmONLEMHOCTE: IOHTOHOB, KIC;
L., - paccrosEMe MexLy MOHTOH3ME, CM.

5.I5. MarcuManpHue OpPONOABHHE HANDAXEHEA B TRyOOIpO-
BQJe OmpepeJanT 0o QopMmyle

anzl/(5+qu+6'r2 +6, (36)



IIe Opp - MAECEMANIHHE NDQNONBHNE BRODAXEHNA B TPyGO-
F npoBoxe, m/al?g

v] - MAKCEMAXBHENG ASTHCHNEG HAIDAXGHWS B TRyOON
BaZe, ONpeXeAdeMHE DACUSTOM B aancmcﬂpg;

wl TEXHONOTAYECKOR CXeMH HOrpyxeHmd,
M8C FANDAXGHES OPE 3&KpellieHAM IOHTOHOB
xTe/ OO ; '

0, - BaOpaxemms wnponnmecmm nosneficerns
IOTOXA, m\*j .

by - EATpXeNAT T BPOXOXEEOTO PROTATABANETS

Oy ompeieaso? ;A7 TAKOTO CEYEHNR TDPYGONDOBANA,B EOTODOM
HaftmeH MAXCEMANRHEHE NSTRACAapEER MOMeRT.
[IpoBepKy OpPOYHOCTH CTEHOE IOLBORHOI® TpyJOHpOBONA
OpoBOAAT corxacHO CHRIl m0 DpOSKTHDOBIHED MATNCTPAARHMX THyG0O-
OPOBONOB R8 YCAOBHA

C w
ané "E;' R2 > (37)

Ize RH — NODMATRBHOE CONpPOTRBAEGHNE DACTAXSHRD-CEXATRD
2 m_rpyﬂ, PRBHOE npeneny TEeXKy4ecTnm,

)
eMuft papALM I rpﬁao-
Ju-%l KA

N ~ XesdfNINeHT, N
npoBonoB 0l x xaTeroprit, 0,85 nxa

reropull 1 0,69 xax xareropmn B;

K, -~ Wem HA@XHOCTH, HpREEMaesull no racs.JO
PaBEEM I g T IDOBGHAB IAAMETPOM
Menrme I200 M, 11200 OpA muaMerpe I200 MM x
.

I,I opm xaameTrpe

Ecan ycxosme (37) He BUBONRAGTCH, TO MOXHO IIPOBOCTH
MepONpRATAA, DOXOMENINOBAHELSG BiMs B I, 1.7.

5,16, lipi DNOrpyxeHEN [OZBOZHHMX TpyOOUHpOBO-
J03 HA CONENNS IAYONHN O3 SAXNB& RX BOXSE CIenyeT BHIOAHATH
OpoBepKy YCTORUNBOCTA CTEHOE TpPYCONpOBOAA IPRM COBMECTHOM
HeRCTEER CEEMARMAY HANDIXeHEE OT MSI'ROA N BHEEMEHEIO I'RAPOCTA-
THYESCKOTO ERBNeHRA, [IpoBepDKY BHIORHADLT o fopuyne (<6),mpmr-
senerEHok B Pyxomogcree [6].

[JOHTOHN, KOTODNS® IDEMOHRADT JJIA OOTRYXCHRA TRyOOmpo-
BONA H& COXENNEe TAYOAHH, CAENYeT NPORepATH HA IAIPOCTATAYEeC—
XKoo JapreRme, IIpE HeOGXONEMOCTN OEH MOIYT OHTH BANOJHEHH I4a-
SOM IOJ PACUEeTHHM HSRICHHEM.
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FPUNOXEHKA



[IppaoxeHRe I
MPicPH FACYSETA TPYSOIPOBOLA, HOIFYEAEMOIO
HA MAJWE I'JYBUHH 110 PASJNYHoM TEAHQLOIMYECHLK CAsMAN

OnpeneAATh MAKCEMRIBHHE HAIDAXSHKAS B TQRyCOIpOBONE
InaMeTpoM I<20 MM ¢ TOAMEHOM creHEm 16,8 MM YRIAXNBASMOTO HA

TXYORHY I< M OPR PASAIRYHHX CXEMaX IOTDyXeHms. TPyOonpoBOX
noxXpur noaEMepHo¥ msomanme#f m cmaomHof §yTeporxofR, OCmma

NAHAHNME JJIS BCEX CXeM NOT'DYXeHRH ABIADTCS:

h = I220 cu;: QTP = 6,0 xrc/cM;

D = I22 cM; W = I8833 cx®;

& = 1,68 cm; J = 1148807 cu;

P, = 4,1 xre/o; F =635 oM

Grp = 6,95 KTC/CM; 5, = 4200 xro/ca;
= JI,05 Krc/oM; E  =2,1°10° Ert':/ml2

MaxcHMaIBHHE IDPORONBEHE HRIpAXeHMS B TPyGOnpoBOXe
He JIONXHH IPEBHIATH HanpmxeER#, onpenexsesux no opmyxe (37);

6' <———~R— 0,69 4400-4600RI'C/G|I‘
Ky I,05

Opamep I. TpyGonpomon NOrpyXapT HA NHO BONOEMA C B&-
NoXNEeHNEeM ero Bonof mo cxeme I 6e3 IpRaoxe-
HIA PACTATRBAKUENO YCRINA,

KOHCOZBHEE R3TRO

OnpeneXins OTHOmMEHRE £ %‘g_s 0,59, D0 dopynam

(4) = (3) mar TrpaduKy (eu.;nc%m), HaXOZUM GYHRUED (.

(—-— '-f-j) ]/-P--f—j ) (059+1)+W~'

=256

__ Z/ 0592 _
4 Zn -3n, + ] 2x2553 F*L. 56 “+1 0155 .

]
i



VAKCHMSUIBHHR MSIROADOE MOMEHT B TPYOONPOBONE ONpeXe—
JaeM ¢ Jopmyae (Z2):

Mo=VERETwW - 9=)6x1200x2,1x10%114880 7x 405 = 153 =

=066x10°k,coM

MaKCHMAYEHN® NSI'ROHNEe HRIDAXEHNS B COOTBETCYERF C
qopMyYZOK (9) npM OTCYTCTBMM DaCTATrMBaDKEro YCMJIMA T pasHu:

M
6= _\X—JL % =3500 krec/cn”,

S 06 E3TR0

MaxcEMANBHEE ESradammui MOMEHT B TPyOOHpOBOKe Ces
yyera mpomexsHuX ycRixll onpexemxsmr mo fopuyxe (I0):

MD=—§—-V6hEJw Y,

rie PyExumn 1/ Haxomar mo Gopuyxaum (I2) m (I3).

Opm =059, ¥, =026,
‘é—ﬂo dopgyne (I0) d

M= -72-]/5x 1200%2 105 148807x11,05 ' x0,26 =565 x108 KA,

MARCEMANLNNE NBIEONHe NAHDAXKGHNS HA yqacmg 1o
fopuyne (9) cocraBAT:

M 0,565 x10°

KoNURRQE H3IENO
(10 doyae {(I9) onpe,nenﬂell oL

_ 1
oA = =S = (793,
]/ z,’% V1+0,5? I3

I



Iauey ynpyrod jmrEM ( HaxomeMm no gopuyne (I6):

__f/ 24ETh . f’/ 1 -
= ”; r-—odzs L] =
l”/zmznmiﬂfr&w?uzon l /_

11,05 07931(1 2733)(3 0,793

=123 OCM.
Peaminp I'pPyHT& onpeneyseM no fopmyne (z0):

R =L Cwr(1-ol) =0,793x12350x 1,05 (1-0793)= 22420 kre.
MagcEManEHEE maruaxeuit momenT no fopmyxe (2I)

paBeH: ot , ,
Mo:—éjp— = -—S—-% =5,f3x107xrt‘-€M.
Herm6Hue HanpmxemmAa 00 gopmyne ($) COCTABMIN:

= % = —’-——-%81?)5 = 3255 krc fcmZ,

Bo BCeX TpeX NOJOXCHMAX, BOSMOXHEX IIPM YRISIEKe TRy-
0O POBONA, MAKCAMANBNHE UBIROHHE HAUDAXCHWA ,BOSHEEADNNE B HEM,
IpeBHINANT pacUeTHHEe, TaxkaM O0pa3oM,IOTPYXATE: TPyOoonpoOBOX
0O cxeMe 1 SaiRBGM eI0 BOROE Oes JONOMHMTENBHHX MepoupuAaTHi,
YIOMAHYTHX BwMie B n.l.7, He NpenCTABAAETCH BOSMOXHEM.

OprMep «. TpySonporon ODOrpyxXamT HA XNO BOJOEMa& IO
cxeMe I ¢ npuMeHeH®EeM NOHTOHOB.
K Tpyéonporexy RPUEDEILIANT NOHTOHH I'PYySONONBEMHOCT BB
I0 TC, yCTaHEBRINBAGMuE Wepes <7 M, BeCc OOHTOHA 1900 KIC
Corzacuo Talxu.4:

10000

—p -2 - - /o -
P=bp=0 = W o = G KL s
y"“-?,rf% = §,45r 1{;0: J = 10,65 krc/oM;
g = }T R 6,0 + 19205 = £,7 KIr'c/CH.
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HKOHCONEBHHR H3THG

Homoe oTHOmeHEne £ COCTSBRT —945—— =C,0376.

. - 10,65
o dopmynam (3), (4) BuwumcndgeMm (yHKC:L ¢ = 0,IO0I.
MaKCEMUIBHHE RSTROGOEEE MOMEHT B TDPyGONpOBOLE IIO

fopmyne (2) papeHn:

MD=]/6'hEJw o =)/ 6x1200%2,1x10° < 114880711050, 101 =
= 0 44x10°krefcu.
AKCAMSUIBHHE HAOpEXeHRA 00 fopMyne (98) cocTarTIT:

o — Mo 0 44x10°
W 16833

lIpr saxpenneHWR OOHTOHOB MECTHHE HANDAXKEHMS B Tpy—
Oonpoeolle onpeseasey L0 fopuyne (35):

= 2349 Krc /oM £

- a 10000 * 2700
6" =007 — =007 — == . <
=0 w0478 13833 H2 KrT/eMs

IIpR OTCYTCTBMM TCUYEHHA R TPONOJBHOTO pECTSIMBAKMETO
YCRINA CYMM&DHMNE [pOJIONIBHHE HANPAXENRA B TPyOOINpOBOZE IO

dopyne (5€) paBHH:
an_-: G + G, =22349 + 112 = 2461xrc/cm?

JpoBepxy aag S -—OGpasHOTO M KOHLEBOTG A3TRGA
MOZHO H€ {IpOM3BO4UTh, TEK KBK HalipH.i€ann 3 T;:,"’JOII_L;OEQSG P
KOHCOJXEBHOM H3TnlOe OYAYT HarOONBLMMA NP CTHOLIC YRA == 1

TaxaM o0pasoM, g DOrpyxeHrda I KM TPyCOGLOBOZ& IO
cxeme [l moTpelbyerca 37 NOHTOHOE IPYSOIONBEMECCTD JO IU TC,

Jpr Mep 3. .CIpys6HMe DnYOCipEOBOSa NC SHULE L
C JPOUBGPLTES R0 €00 QuiJLuCTRPOBRU!
e NpESaNnsS TPYCOnposony MmHuMEanHOf [mcyericl 10—
JOEMTENLHO) TJIALYYECTH €70 [lefell YXASAKOy CATMACTUEYLT 0T~
LONBLHLNL IPY3av: ANMR CIIOUWERM YTARGITOLAM LOKPRTYEM.

4
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OnpenesEM Bec GEeTOHHOTO GALIACTA 53 c ) —300Rme/AMS
Ha I CM TPyOOIpOBOIA NPH SaZAHHOH NONOXRTENBHO! MWIARYYECTH
g = 0,6 Krc/cM.

CornmacHO TaGn.4:

b=0,,-0=685-06=6,35 xrefem;
P = PTP+'E = 1’11+5;35 ::70,1{5 KFC/CH_;

9= Orp-b =§357635=06 KFe /oM .

58C GBTOHHOTO OANNuCTa (g A& BO3LYX6 ONPEAGHUM IO
LOPMYJE
b= 048 _ e.5 X 23w o 1o wrc/om.
56 Yo 2300 ~ ILUUd

KORCOABRHHE H3TRO

OnpeneX®ns OTHOmMEHEE 2 - 20,40 _ 17,4,
8HSJOTHYHO IpEeNHAYIAM pacderaM gno,uuo »6

Y = 0,057;
mo dopmyne (2)

My=V 6LETW § =) /6x1200x2,110548807 11,05x0,057
= 0248 x10¢ kre.cM;

no gopuyane (9)

0 = —%9- = 0!21‘;;8;‘1303 = 1320 krc/cm®.

S —o0pasHHE ASTRO

MaxcEMANBHHE RSrECanaril MOMEHT BOSHHKS8eT H3 HHXHEM
y9acTKe RSIRCa, €TI0 ONpeJeJanT B COOTBETCTRHM C IO,0,0 OO

topmyne (I0):

My= 5V 6RETW -,
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rae w = 0,19 OpR ——e— = 17'4;
Mof-" '—21—“]/ & x1200x21x 13&! 1148807 x 1105 - §,19=04913 MO" KI'C.CM.

no ¢opMyne (9)
6 = M‘R =2200 kre/ome
168 33 -
KoRiepol H3IHO

o fopmyne (I9) onmpenensem o :

— b ’ b
—— r— e P s 0 o

Iaupy ynpyrod amaux (  maxommu no dopmyae (I6):

o 1 /24 x2 1*10% 114880751200 7 5258
14,05 0.234%(1-0,2343-g23) 0

Peakmmp rpyEta K onpexensem no fopumyne (20):
R= oLl (7-oL)=0,234%15258x11,05 (1 -0234) = 30220 krc
MaxcudaxbENE nsTRCROomE MoMeHT 1o Jopmyne (2I)

paBeH:
_ _R® _ 30220° 7
M, T 2*1'0,45—4-'37"‘ 10 Kkee. N .
MaxcRMaabHLHe NSI'NOHHE RANpAXEHRS Mo dopayne (9)
COCTaBAT: .
M 43710
6 —— g — —_— a,
W 18833 2320 K2c [cm

[Ipg BCeX Tpex IDONOXEHEAX MAKCHMANBbHHEe HAIDAXCHEA
HREEe pacuyeTHRX, Hxg yXaaxkKm I xu TpyCSONpOBOEA IO IPKBENEH~
HOf cxeme INA ere GALZACTEPOBKN morpedyerca 487 M° GeroHa
¢ obnemuof macco# 2,3 1/m°.
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I praume p4, J[orpyxerne TpyCONPOBOHA C SASJIRBOM
BOIOX M OpANIOXEHEEM DACTATMBANMEIO YCRIEA,

KonconrHuE MBTHRO

UIpenesikM,Ha KAKYD BeHHURHY CIeIyeT YMEHHERTEH R8I'—
Gaxxu¥t MOMeHT B TpPyOONDOBOLE, YTOCH MSITROHHE HAHNDAXEHRA B

HeM He NpERBHIUAIR pacYyeTHHX, [Ipededperas NpONONEBHHME HRODAXE-

HAAME OT PACTATHBANLEIO YCAIRA Ha OCHOBaHRE fopMyau (9), mo-
Iy IRM
M= M, — 6;)ac¢1.'w«=

™Tme M. - MAKCEMSIERHHA RSTROADIEE MOMEHT, BOSHERADWEE B
9  epyGompomoXie NpR yRIANKE OO CXéMe I;

CY9eTHOe aﬂaqemle HanpAXeHWl, ompeleleHHOe IIO
pw gpm[e (37),

= 0,66x 10°— 2600 x18833 =0.17:10° krc.cm.

SHAS yToX J3 (cM.pmc,.I5), NOX KOTODHM NpREASIHBA-

DT pRCTATMBANEEE yCRIME K Tpydomposoxny,no dopuyne (8) MoxHO
OlipeNeNNTh BEARYEHY BTOrO YCRINA:

hcoSJs +065¢C sin B

rne ( -~ DoNHAA LJIRHA HSOTHYTOTO ylmcm 'rpydonpo
Onpenenaseman 110 gopuyne (6),

- 5h,£::7 i’/ ’
2 no-3rt+1

1{ X X X 4
] 1,05 ] 3‘2§ ~J322.56 ‘+1

Ipm P = 20)° = 11590 ¢~
0,17 x 10°

= 4’500/{1"0 .
12.00 * 0939 +0,65~1{590x 0,342

T =

5



EDONONEHEM HANDAXEHMSM EBHIY €TI0 MAJIOCTE MOXHO DpedeSpeys.
O —o0pasHul ESIHG

MaxcrMANBHEY ESTROamemil MOMEHT B TPyOONDOBOXE NpH

€I0 BRTAXCHHE B NIpONECCE YRIANKHE YMEHHIAETCA NA BEANYNHY,
OmpexenreMy» o gopMyre (I4),

[Ipr HATSAXEHHA TPyCONpOBONA yCHIMEM I60 TC 9Ta BeAm—
9AHS COCTABHT:

R ThT \
M = —_— - =
T O"ZTI/Eﬂw ( 7SET )Mﬂ

=0,2 x1,6x10° 1200 [ 1,610°x1200°
l/___g________ _ 165107
2,1%10°x 1148807 11,05 7,5x2.4 x10°x 14880 7

X 0,565 x108 = 0121x10° krc.cm,

!

rme M, - maxcaManbHull usracapmef MOMEHT Ha yJacTRe §
Ipd yKI8ZKE€ TPYOONpOBOLA 3AJUBOM BOLH
38 HATAXCHEA RO cxeme I,
MaxcEManbHHEe OPORONBHME HANDAXEHHMA B TPyOOHpDBOKLE

AaxonrmM no dopmyre (2):

G= MM T _ 0565x10°-0121x10° 160000
W F 16833 635

lIpp yrpanke TRYOODPOBOXA AmaMerpoM I<<0 MM ma IVy-
OrHy I< M sanoiHeHmeM BONSH OE3 NDRMEHEHHA NOHPGHOB K NeMY
HeOOXQUIEMO [PMERANHBATH PACTATHBAIMECE VCLINE HE MEloe
160 Tc. A yMEeHLECHEA PRCTATHNBAOMETO YCRAENS TDyOeNpPOBOEA
MOXHO YACTNYHO DASTPYBATE NOHTOHSMA RIE JOIMMERTEALEC 38~
CannacTHpPOBaTS.

SaagyeT OoTMEeTETH, 9TO fopmyma (ID) ImeT 3aBmeHNE
SHaYEeHNA HeOOXOMEMOIO PARCTATHRBANEETO YyCramA. JAR Ooxee
TOYHOTO SEPEINENEHEA HANDAXeHHO-NedOPMERPDOEAHHOIO COCTOSMEMA
TDYOONPOROEA PR YRIAJEE CAELyeT NOABSOBATHCR METONRKOR,
xsmoxenno? 3 Pymoponceme [6].

= 2604 K&C/CN.?'
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[Iprnoxenre II

TPMMEPE PACYETOB TPYLCIIPOBOLOB
0 IMPOTPAMMAM TEK-I, TEK-< m I'EM

Ha prc.<I norasaHH KOHJRIYPAURA RSOTHYTOX OCH R pac~
npeneneHRe WSIHOHHX HanpaxeHRE B TPYGONDOBORE HKRAMET pont
029 MM ¢ TOMMMHOR CreHKR IO MM, NMOXYUGHHHE PacUeTOM NO IIpOT-
pamte T'ER-I m I'EK-2. Ilxer:s Tpyoonposons pimHEoR 300 M morpy-
X8eTCA HA IHyORHY 40 M IPH PESAWYERX SHAYEHHAX DRCTSATHBANRE—

TO YCRIRA.

B Tadn.o> MAEH 3HAYEHEA ACXOJHHX NAapaMeTPOB, LPRHATHX
B pacdueTe LA NAHEOIO OpMMEpa,R YKASAHH HX OOO3HAYEERA ,NpR-

HATHE B ODOTpaMMax.

Ha puc.<< NOKAs82H rpa¢@MK SABRCEMOCTR MAKCHMANEBHHX

NpOJONEBHHX HanpaxeNalt , POSHRRANNMX HA8 HEXHEM y49a8CTKe R3rmnda
B TpyOonpoBone IuamerpoM 5<% mM ¢ TouumHOl CTEHER IC MM OT
TUYyCRHH YEISOKR PR pAsSIVYHHX YCRAMAX HATAXEHHA. bHURCICHRA
BHOONHEHH 0[O VESSAHHHM IPOTpaAMMaM ¢ RCXOIHHMR JAHHHMH, I[N~
BEICHHHMR B Taldx,.DO.

MagcEManbHHe NPOROABHHE HANDAXERUA ONpenelieHH C yue-
TOM HanpAxeHA# HSrada B OPONOABHHX HAUDAEERAX OT pACTATRBAD-

Hero YCRIRA,

PopMy RSOrHyTOX OCH TPyCOmpOBQUA R paclpefeleNRe Ha-
NpaxeHEd B HeM IIPR NOrPYXeHAR KOHIIEBOIO YJACTHKA uapammelt
IeTH OIpeReNAnT EO nporpamse ITM,

B xauecThe IpEMepa HA PRC.<3 NPRBEIEHH PSCCYRTAHRKEE
10 nporpamse IOepeMelleBNsT B RAODTXEeHNS B TpPyOOnpoBOjie IHa-
MeTpoM O<O MM OpR PESIRYHHX I'TyCRHAX HOTPYXEHHs €TI0 KOoHIe-
BOTO yuacTHEa. McXonEee XsHHHE NPRAHATH Mo Tadur.d. Ha pmec.<3
[OKSSAHH OTMETNR YPOBEA BOIN, SAIRTOE B TPyCONpOBOI, HE

Pa3IEIHHEX STANEX er'0 NeTPYRSNESA.
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c.2l. Kofarypaimda mso off OCH TPyGONPOBOIE IMAMET DOM
9 M ¢ TONmEHEOR cTeHKm IU MM (&) H D&cCHp8Z6M6HHE H3IMOHHX

HanpAxeHK#t B HOM (O)IDH IOrDYX6HMHM H8 I'LYOMHY 45 M Ip¥ pas-
JMYEHX BHEUGHWAX DA&CTATHBAOHEI'0 youAMHA T:

I -T=0;2~-T=1I01; 3 ~-T=201Cc; 4 ~T =30 rc;
5 ~T = 40 2¢
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PRC.<Z2. SABRCHMOCTD MAKCUMAABHHX NPONOCABRHHX HAINDAKe-

muf HA HRXHEM Y4YACTKe H3ruda B TpyOonpopane IAMAMET-

poM 548 MM ¢ TOAMMHON CreRxkE IO MM OT IEZyORHH yEIAN~
KM Tip¥ PASNNYHEX YCMIRAX HATARCHRA T:

I -T=0; «c ~T=1I0rc; 3 -T=207c; 4~-T=
=30 TC; 5 - T = 40 TC
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Puc.23. Hopfmrypamms m3orHyTofi ocm (a) B pacipejeleHne #3-
I'MOEHX HenpaxeHu# (0) e TpyOOmpOBQEE NPR IOTPYXEHHR €T0 KOH-
eBCTO Y4YACTKA Ha DPASJRYHHE I'IyORmHH hH

I1- h =4mM;, 2- h =1II,74: 3- hH =19,8 N
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Tadmang 5

HamMEHOBSHRE HCXOAHHX mapaMerpoB, Jefcrrm- !3Bagerue
X XX OCOSEAYeNNe y TeABHOE !Gespromep-
y SHAYeEme !HOTO mape-
! mmp!nrpa

UpCcJI0 y9acCTROB, Ha KOTOpOe pasORTAa IO
IJHHE pACCMATDRBAeMa&d IIeTEH TPYOONpO--
BOI& N 130 J30
JUmHER IIETR TRYOONpPOBOIA L 300 M I

Hapyxaui IRaMerp TpyCOonpOBORA C R3O-
Iammed, caoeM og R T.0. D, 090 M 00,0018

IryGRHa QKBATODMR H

OTHOmEHEEe MACCH BOZH /I , samon-

HENEGE TPYOONDOBQN IPA SANWBE HA &XR—

HROY IJIREH TPRyCOIpO , K MBCCE /T

eIMHRIe LARHH (nycrore) rpydomposams 8 I,2 I,2

Macca OCHAeHHOTO TpyOOHnDOBONS ER &Ii—
HELy IOMHH P, 1,68 xr/cu 400

BHTAIREBAXMARA CRES BOXH HA CIMHEOY
IUREH TpyGompoBona <,7xr/c 630

KosdbmmeHT nocTeXn I'DYHTOBOI® QCHOBa-—
HRA HR eQRHRIY INRBH Tpydonposola ([

KoafdmumenT mcryccTpeHHOR pgaxocT® & - 1000

KoadquuueHr TpesERs TpyOOmpoBOIA
O IHO Ffqyp 0,5 0,5

MaxCcrMaaBEHOEe SHAYGHRE DACTATRBANUEIO

VCRIARA, NPREISIHBAEMOTO K TPYOOHLOBOXY
Ha BepXHeM KOHNE T .. ..

liar sHaYeHHE BHEMHEIO YCRERA AT Bh—
BONA HA MEYATH MepeMeneHRR ¥ ycRumil
B TPyOONpOBOLNS T I0 rc 78

40 TC 31z

UTHOmMEHHE MAIE N0 BpeMeHEN K mary no
KOOI RHATE 3 0,8 0,8

6>
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