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OIPEINCIOBUE

Brepmpenne NpPOCTPaRCTBEHHHX KOHCTDYKUEE M3 KJIeeHOR npe-
BECHHH B CTDOMTEJHCTBO OCMECTBERHHX 3JaHWi DACMEDAT OGJIACTH
mpEMeHeEuA 3Toro sfdexTmBROTC Martepmana. llepBEM DAroM Ha Iy-
TA OCBOGHHA IpocTpaHCTBeHEHX KIK MoxeT cTaTs HMHpOKOE IpHAMe-
HOHWe HamfoJee HPOCTHX HECYmEX CHCTEM -~ DPeCpHECTHX KYIOJCB.
TesecooGpasHocTs NPAMEHEHEA KYNOJOB B NOKPHTHAAX 3&JbHHX MO~
MemeHuft o6mecTBEHHHX 3TaHKMil ompenenseTcs PANOM HX NpEEMy-
mMeCTB IO CPABHEHMD C TPAJVIMOHHHMA DEMEHWAMH:

=~ BHCOKW® apXUTEKTYPHO-XYyHNOXESCTBEHHHE X @yHramoHanEHO~
TeXHOJOTHYECKHAe KavdecTBa COOP:TKGHKﬁ;

~ CHUXCHEE SKCIUyATAIMOHHEX PACXONOB 3& CYST ONTHMAJIB—
HOI'0 COOTHOIWEHMA IUomalie orpaxieHus M BHEYyTDEHHETo odbema
3IaHAg;

- IIPOCTOTA B H3TOTOBJCHEH, TEXHOJOTHYHOCTEH KOHCTDYRIAM
POCPROTHX KYTIONOR,

Hcnonp3opanme MONEOCGOPHHX KYNOJNOB HOZBOJIAT IOBHCHTH
MHIYCTPHAJIBHOCTD BOSBONUMHX COODYECGHHH ¥ COKDATHThH CDOKM HEX
MOHTaxa,

"PeroMeHNiaTMA ", NOCBANEHHHE BOIPOCAM IPOESKTHDOBAHMA
NOJHOCGOPHHX PECPHCTHX KYHNOJOB C HOCYNEMM BJIEMEHTAMZA HS KIS~
©HOt IpeBecmHH, MOTYT ColleficTBOBATH MX pacHpoCTpaHeHwn, [pmH-
IHIH OPOSKTHPOBAHEA HECYmMAX ¥ OTPAXNANMHMX KOHCTPYRLIMA BHCOKOH
33BOJICKO# TOTOBHOCTH BHpaGOTaHH HA OCHOBS HAYYRO-HCCJIENOBA—-
TeJBCKEX ¥ HDOEKTHHX pPaspacoToR, mpoBoxmBmExcsa B IHVMAI
m4, B.C. MesemmeBa. lipepiaraeMie KOHCTDYRTEBHHE DOMEHEA OT—
BEYANT TEXHOJOTWYSCKEAM TPECOBAHHAM M BOSMOEXHOCTAM CYmECTBYRIMEX
NpeJpEATHE [0 E3TOTOBJIGHED KJIGCHHX JSPeBAHHHX ROHCTDyKIEH.



I. OCHOBHHE IOJOREHUA

I.I. JlepeBsAHHHE KJIOGHHE KyNOJja NPOIHASHAYEHH A IOKDH-
Tuil 3aJ0B OCMECTBEHHHX 3TaHWMi{ — CIOPTUBHHX, 3DEJMUHHX, YHYW—
BEPCAJIBHHX, TOPTOBHX, BHCTABOYHHX.

I.2. B "PexomeHIATZAX" DPACCMOTDSHH ROHCTDYRTHBHHO THIH
PECPHCTHX KYIOJOB HA MHOTLOYTONBHHX ¥ KPyMINX Iuanax, Omm Mo-
IyT UPUMEHATHCA B SJAHHAX CO CTEHAMM H3 KUPINYA WK KapRac—
HHX C 3anoJHeHEeM >QPeKTUBHHMM BEIaMd KaMeHHOR KJairm, a
TAKKE HABECHHMEA WM CaMOHECYmuMZ IaHeJAMH.

I.3. BuGop BapuaHTa KOHCTPYKOME KYNOJ2 ONPEUEJACTCSH
TOXHOJOTHISCKAMA ¥ SPXUTEKTYPHHMHA COOCDAEOHWAME, & TAKXKE
BO3MOXHOCTSAMZ IIPOM3BONCTBEHHOH# GasH.

Texmuko-sKOHOMUYECKEE IIOKA3aTEeJNHM Pa3JMYHHX THHOB KylIO-
JIOB IPM ONMHAKOBHX IMaMeTpaX OT/IMYalTCA HOIHAUMTONHHO M HE
CTy¥AT PellapmuM KpATOpUeM Ipm BHOOpe BapuaHTa KOHCTPYKIMH.

1.4, Bce mpuBeneHHH® B "PeKOMOHIAIMAX" THIH KYNOJOB KO-
nycrawr ycrpofforse B BOpNMHE KymoJe BOHTIIAIMOHHOY Wm ocBe—
TATENbHOR MaxTH. B mATPOBHX M apOYHO~BCIAPYMEHHHX KYIOJAX
BO3MOXKHO OCBemeHZe dYepe3 BUTDaxy 10 IepUMeTpy KyuoJa.

I.5. CremeHs OTHECTONROCTH KYMONOB NOJEHE COOTBETCTBO-
BaTh HOpMAM ODOEKTUPOBAHUA DPa3JMUYHHX 3aJI0B OCMSCTBEHHHX 37a=
Hui,

I.6. IlpoerrEpoBaHUe LEPEBAHAHX KOHCTDYKIME KyNOJOB ZOJ~
KHO BHIIOJHATHCA HA OCHOBE JeHCTBYOMEX HODM IO NPOEKTHPOBAHMN
IepeBARHHX KoHeTpyrum# [I] , [2] , a Tak®e PyROBOIAMEX Ma-—
TEPHAJIOB 10 W3TOTOBJIGHWD, OTHEJNKS, TPEHCIODTHDOBAHWE ¥ CHJIA-
IVPOBAHNG KJISEHHX KOHCTpYKImii. CTeleHh OTHeCTOHKOCTH KYUOJOB
TOJEHE OGecHeumBaThCA B COOTBETCTBEE ¢ Hopmam: (3] .

I.7. IIpOeKTEPOBaHEE CTAJBHHX 3JEMEHTOB KYINOJOB BHIOJHS~
eTCd B COOTBETCTEMHM C HODMAMM IO IPOSKTHDOBAHMN CTANBHHX

KoEcTpyRImE [4] .



2. KOHCTPYKTVEBHHE BAPVAHTH PEBPUCTHX KYIIOJOB

2.1I. PodpucTHE KymoJa COCTOAT X3 NPAMOJFHONHHX WM Kpa—
BOJHHEHHHX pedep, COSNEHEHHHX B BepNEHE HENOCDPEeNCTBEHHO WX
9epe3 KOHBKOBOE ONODHO® KOJBIO, B ONADamNUXCHA HA OIOpHHH
KOHTYP, DACHOJORCHHHE Ha CcTeHaX, mwm (yHIaMeHTH.

PeGpa odpasynT cucTemy NOpPEKpeCTHHX &pok (wm pam), He-
CymMX HarpysKy OT HaHese# KpoBym, IDOT'OHOB WM BTCDOCTEISH-
HHX apOK.

Pacnop apok mepefaeTcsa Ha ONOPHHE KOHTYD WM HEIoCpsi-
CTBEHHO Ha (yHZaMeHTH, & TAKKe HAa KOHBKOBOE OIODHOS KOJBIIO
WK H2 COeIEHOHNe pedep B BODHMHE KyToJA.

Bo Bcex KymoJaX OPOTOHH U BTOPOCTEIEHHHEe DKM IPHCOeIH—~
HADTCA K pedpaM KyIOJOB C HOMOWMBD CTAJLHHX KADMAECB DAa3HOTO
tyna (oM. Hume paspmex 5). KapMauH @A IPHCOGIMHEHHA BTOPO~
CTENeHHHX &POK, PACIOJATAEMHX IO OCH CTEH WATDOBHX X APOYHO-
BCIAPYMEEHHX KYUOJIOB, MOTYT COBMEmMATHCS C ONOPHHME GalMAKANK
pedep KyUoJoB.

2.2, KoHCTDYKTMBHHE BapHAHTH KYNOJOB C IPAMOJMHEHHEMI
pedpamn.

2.2.I. Komwueckuf xymon (rn I Tadm. I u 2) Ha KpyTsiom
(WM MHOTOYTONBHOM) IVIAHS. JTeIICHHHE TPANCHUEeBMIHHO NaHENR
TIOKPHTAA YKJIAIHBARTCA IO PAIWAJIBHO PACHOJORECHEEM pedpaM Ky-
noja. OmopHH# KOHTYDP DPEKOMEHIYeTCH MHOTOYTOJBHHM (II0 wmciy
pedep) LA MCKINICHWT MECTHOTO U3IHMOa IpX Nepesiade pacliopoB
pede}f. PexomeHzyeMHe ZI@aMeTpH — mo0 60 M Opm cTpexe IombpeMa

= gD . BO3MOXHH HOXREMH f=z+ |]7:D .

2.2.2, Nupavmganseedt xymox (rum I tadr. I u 2) za mec-
THYTOJBHOM WIV BOCBMUYTOJBHOM ILIAHEe OCpA3yeTCA WECTHR MK
BOCEMBRD pelpamM¥, K KOTOPHM HIPHCOEIVHANTCA NPOTOHH, HeCcymue
TlaHeJM NOKDHTEA; IJMBA Hanexeff ompexenseT mar MIPOT'OHOB
(o6HuHO - 3 M IO CKATy KpoBJm). PexoMenmyemd{e HpoJaeTH (1o
JMaroHaJLAM Kymosa) - Io 45 M. Pexomenmyemas CTpesa IOLLEMA
f= 7D . DupammuareHuil Xymox MomeT OHTH OOpasoBaH CHCTeMod
LIEPEeKPeCTHHX THYTOKJIGEHHX paM.
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1 - Konugeckus,

1

- Cdepugeckni,

Il - MNupamMuoanesey,

2

U} - Warpoemni,

i Y1 — ApouHo-BanapylwieHHIA

3

1 - pefpa xymona, 2 — NPOroHH, 3 — OIOPHOS KOHBLKOBOE KONLNO, 4 ~ ONOPHBIA KOHTYD,

5 -~ KOHBKOBHIA nporod, - ans sapaaura -6, 6 - propocrenendsle apku

Tab6amma 1, THNLI PEBEPUCTBHIX KYIIQIOB
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2.2.3. larpopuft Xymox (rem I radn. I m 2). Criamsartas
opmMa LDOKDHTHA JNOMYCKAET IBA KOHCTPYKTHBHHX BaDHAHTA:

Ile - TpeXIWADHEpHHE BTODOCTONEHEHE ADKE YCTAHABIMBAKTCH
Ha IWATOHANBEHE; IO BTODOCTONEHHHM apKaM YKIAIHBANTCA OIDaX-
Jammue DaHeJH;

[I6 = Bmosb ocell CTEH yCTAHABIMBAKLTCSA TOPIEBHE TpEXmAp—
HVDHHO apKW, HA HUX X Ha ONODHOE KOJBIO JKIATHBAETCHA KOHBRO~
BH IPOTOH, @ BTOPOCTENECHHHS TPOXINADHWDHHE 2DKE 3aMEHADTCH
TUPOTOHAMH, HECYIMMA HAaHEeJW OI'DaRIeH:nA.

PeroMeHIyeMHE IMAMETDH: IPE MECTAYI'OJBHOM IIAHE — JHO
45 M, IpE BOCHMEYTOJBHOM — HO 60 M.

2.3, KOHCTDYKTWBHHE BApHAHTH KYIOJOB C KpHEBOJEHEIHMHMZ
pedpamu.

2.3.I. Chepwuecrn#t xymon (rmm IV radx., I ® 2) orTsmyaer-
ca oT koHmueckoro (cM. m. 2.2.I) Tem, YTO BEMECTO NDAMOJRHEH-
HHX NPYMEHANTCA pedpa E3 KPYTOBHX &pOK IDE TeX Xe IUIAHE K
BHCOTE KyIoJA.

2.3.2, COMRHYTHI KymOL Ha MECTEYTOJEHOM ¥ BOCHEMEYTONL—
HoM mnaHe (mvn ¥ radi. I z 2) ommmasTeA OT IMpaMENANEHOTO
TaK Xe, Kak cfepmueckuf OT ROHHYECROI'0, T.e. 3amMeHOl IpsMO~
JHeAHHX pedep apoumyy, HamGousmult MuaMeTp IPE BOCEMAYTOJNE—
HOM ILiade ~ 60 M.

2.3.3. Apouro-Bemapymenuw# kymox (rym YI tadn. I m 2)
Ha MeCTHYTOJEHOM ¥ BOCHEMAYTOJNBHOM ILIAHEe 00pasyercs meCTHD
WX BOCEMEN KpEBOJHMHeHHHME pedpamE, Ha KOTODHE OIMPADTCH
IBYXHADHMDHHE BTOPOCTEHNOHHH® KPYTOBHE &DKH, HeCymze HAHeJH
TOOKpHTHA. BHCoTa moxbeMa mepBo#ft BropocTemenHoft aprm, ycra-
HapJuBaeMol IO OCE CTEeH, HasHaYaeTCAd IDWMEDHO parHof BHcoTs
noxbemMa pedep KyuoJa.

BropocTellenrye apkd no BepxXHell I'paHW OMMCANH OIHEM Da-—
JHycoM B o0pa3sykT TOPM3OHTAJIBHHE NWMHIADAYECKAS IOBEDXHOCTH,
nepeceKawmmecs Ha pedpaxX KyUoJa 3JUDOITHYECKOr0 0YepTraHus.

llecTRYTONMBHHE KYTIOJNA JTOT'O TENA NPEIHOYTATENHHOE BOCH—
MEYTOJBEHX H3-33 IPOCTOTH CONpAReHWX. Kymoia Ha BOCHMEIyTOJIE-
HOM IUIaHe DEKOMEHAYRTCA IPH LEaMeTpax Gojiee 45 M.

2.4, Ty xynoso I, I, ¥, YI mMoryT OpmMEEATHCH ¥ Ha
XBaJpaTHOM IJARe, IpH STOM apOoIHO-BCHADYMOHHHY KYHOJ HPSEpa-

7



THIIH K¥YIONIOB

i

ISD

——

2 a
.
e
II i :I *
y B L R ]

Ta6nuua 2, CXEMEI KYTIONOB




maeTcs B KpecToBHi ¢BOX. IIpmMepoM MATPOBOTC KYNOJA HA KBall-
DATHOM IUIAHE MOXOT CIAYEATH KOHCTDYKINS HNOKDHTHA DHHKA B
Prese [5] .

3. PACYETHHWE HATPY3KH

3.1. HocrosmEHEe HATPYSKH ~ BEC HOCYmMEX X OTDAENNIMX
KOHCTPYRIE# KymoJa, & Takke BEC CTANWOHADHOTO HNOIBECHOTO 000-
DYZOBaHEA, ONIpeXeNAeMHN TeXHEISCKEM 3aJ]aHWEM HA IPOSKTHpOBa~
Bze. Kos(fmraeHTH HaXerRHOCTE ¥ KOBHHAIMERTH NEPETPysKY NpHHA-
MamTCA B COOTBETCTBEE ¢ [6] .

3.2. BpeMeHHHe BarpysK¥ — CHETOBajg, IJIA KoTopoll paccmar-
DUBaRTCA IBA CJIY9Ad PACHONOREHHA:

~ DaBHOMODHO pacUpefieJeEHAd IO BCell mromama HOKDHTES;

~ OIHOCTOPOHHAA, PaCIpeleNeHHAS HA IONOPWHE NOBEDXHOCTH
MOKDPHTHSA.

3,3, HopMaTEBERE Bec OHOIrOBOr0 HOKpoBa S, HDHEVMMAGTCH
m [6].

PaBHOMSDHO DacIpeNeJsieHHAsA CHOTOBAA HATPYSKAa HA ILIOMaIX
HOKDHTHES CPEPAIECKEX, KOHWYECKHX, IMPSMATANEBHHX B COMKHYTHX
KymonoB coraacHo (7] ompeXeiserca yMHOXGHMEM DacueTHOH cHO-
ToBof EarpysE® Ha Koo{fwrmenT s , pamEME i D <60 M

M =08=-0Iv (m> 0,35, (3,I)

The V' «~ CpeTHAA MHOTOJNOTHAA CKOPOCTEH BeTpa 32 3EMEMD NepHOX
(6] . Ina I = II cHeroBoro pafioros v = 0.

Ilpw mmameTpax mepewdcJeHHHX KymodoB D » I00 M, a Tarze
I JOCHX IMAMOTPOB MATPOBHX B &DOYHO-BCIADYNOHHHX TRIOB Ky-
mosoB u = I, Ilpw OpOMeXyTOYRHX SHAYOHWSX NMAMOTDOB S onm-
penesseTCd OO MHTEDIOJIAIMH,

PacueTHad CHEI'OBAS DABHOMODHO PACNHDONEJGHHAS HAIDYSKA
Ha IJIOMAXM IOKPHTES KyHOJA

G = S,/‘l; » (3.2)



roe [y - kosdfummeHT Hamex¥HOCTH, ompegeiasemu#t mo [6] .

3.4, Ina cfepuuecKuX, KOHAYECKEX, NEPAMANAIBHHX A COMK-
HYTHX KyUOJOB MHTEHCEBHOCTH ONHOCTODOHHe cHeroBof Harpysru,
PaCCMATDHBAEMOY Ha OHHOR M3 HOJOBEH NOKDHTHS, ONDeHeJsIercs,
cormacHo [7] , nEepeHweM xoaddmnmeHTa

fio= Mo (S Vsing, (3.3)

THe M, - XADAKTEDHCTERA KO3QIWIMEHTa IEpeXona B TOUKe NOJy-
Kpyra C MRKCHMAJEHHM 3HaUeHEEM CHEroBo# HArpyskK:m, ompenelse—
Mag no rpafmry Ha pmc. I;

m = I ~ i1 KOEWYECKEX ¥ IMpaMANAJIbHHX KYHOJOB;

m = 2 - maa cfepHIeCKAX B COMKHYTHX KyIIOJOB.

Jna maTpoBOTO ¥ 2pPOYHO~BCIAPYMEHHOTO KYHOJOB OJHOCTO—
POHHAA CHEIOBas HArpysKa NPEHEMASTCA PABHOMEPHO~DACHPEZEJeH~
Ho#t ¢ wosdfurmenToM At = I.

3.5. PacyerHass OJHOCTODOHHSAS CHeropas Harpysxa
Qoo = Soffulk (3.4)

IEQMK Ons onpedeneius Mo

L1 0,2 0,3 £
He D
2,5 !
. 2
1.5 /,,——v
1 - ons cPepuIecKoro B COMKHYTOro 0,5
xynonos (B saekcumoctn or £/D)
2 - Qs KOHM4ECKOTO M NWMpamMHUaNBHOTO
xynonos (B 3aBHCHMOCTH OT yTia 2> o
5 15 25
KPYTHGEB —of)

n’g — NOJNIApPHBIE KOOPRMHATHI 1 ~TOf TOIKH

Pwe, 1, CXEMA OHOCTOPOHHEW CHEIOBOM HATPY3KH
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3.6. Cxemr sarpyxeHua pedep PACCMATDUBAEMHX THIOB KyIo-
JOB mocTosHHOE H CHEroBoilf EATDYy3KaMu NOKA3aHH Ha PHCYHKAY. -6,

llpy 3arpyxeHEM KOHWYeCKAX ¥ CHepmuecKrx KymojioB MOCTOSH-
HO# ¥ paPHOMEpHO pachmpeleasHHOR CHeroBoff HATDYy3KaME COOTBET-
CTBYHIE® DPACUSTHHE IOTCHHHE HATDYSKH Ha pedpa (puc. 2) ommch-
BapTCA 3aBECUMOCTIMEA

g(x) = ql (1- %)
P(x) =-ch1(1"§) (3.5)

THe q E g, - DAacYeTHNe NOCTOSHHAA ¥ CHOIOBas DaBHOMEPHO-
DACUpeNeNIeHEHe Ha IUIOMAME KYIOJNA HArpYSKH;

1 ~ mar pedep.

TipE pacueTe pedep Ha ONHOCTOPOHAND CHEIOBYW HATDYSKY:

P 6) = Pro,eu 1(1 - &) singp (3.6)
Op¥ STOM IPHEEMASTCH

§° = Qo,en 1

Qo,c4 = spf‘oﬁ:

s(np= Ixn

= 2 IJIS KOHMYECKOTO KyIOJa X
n = 3 n1a cepryecKoro.
CoGcTaensnE Bec peGep yUMTHBAeTCA HOTOEEOH Harpyskoff

Gep » & HOCTOMHMHAA HATDPY3KA OT BOHTHIAIMOHHHX MAXT — COCpPE—
LOTOYOHHHME CIUIAME P .

3.7. PacueTHHe HATDy3KE Ha pedpa NEPAMANAJBHHX KM COMK=-
HYTHX KyIOJOB MOTYT IpMHEMATHCA JEGC mo dopmyuam (3.5) z
(3.6) (puc. 2), /mGo B BEE COCPENIOTOYEHHHX YCHIEH OT IPOTO~
HOB, NPWIOKSHHHX B MecTaX IPEMHKAHEA IDPOT'CHOB K pedpam
(pmc. 3). laBieHme MPOTOHA MOXHO ONDENEJMTH IO IPHCIMREHHOM
gopmyre

~

i=

7[R =)™ Roep™ ] 3.7)

11
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Prc, 3, CXEMA 3ATPYXEHWUA PEBEP MAPAMMIAJILHOIO
H COMKHYTOIO KYHno/nioB
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Puc, 4, CXEMA 3ATPYXEHHS PEBEP WATPOBOIO KYMOIA
(KOHCTPYKLUMA C KOHLKOBBLIM [MPOIOHOM)

Tocroguuag sarpyska
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IMonHag CHeropas Harpyske
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B
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Prc, 5, CXEMA 3ATPYXEHWA PEBEP IIATPOBOIO KYTIOJIA
(KOHCTPYKUMA C BTOPOCTEIEHHBIMH APKAMU)




CTOJHHAs Ha 3Ka

R P

B " g i

: |
o T T H H ecs

ala |a |Ja ja | |Ppl®

R R

Honnaa_cherobas parpyska

¥ pe
i |1 ! J_l I

ala |a

R | R

Qg HHFS CHe! 51 _HArpyaka

£ g

l L1
3
Sarpyxenys pacnopemy OT_BTOPOCTEREHHHIX ADoK (H,)
Bom

H.T ; Hiq
I R R 1

S { Hp= OT nomsoft Harpyskk

Hl~ or mocrosuuo#t mMarpyaka

Puc, 6. CXEMA 3ATPYXEHYAl PEBEP APOYHO-BCIAPYUEHHOMO KYNOIA

amech: P=ql ~ WA mocrosmHO# HATDYSRE;
P=qeyl - mrm mosmoft cHeroBokt HATPYSRE;
P=aoenl - IR ONHOCTODOHHe# CHeroBofl HATDY3RE.

LnA nocrosHuol m moJsmHol cHeroBoit Harpysok n = I, mia
OIEOCTODOHHEH! HaTpy3KM HA IHEPAMENAJEHOM KyIOJe n = 2, Ha
COMKHYyTOM n = 3.

14



x, =X - H (3.8)
i~ X

xT; = X; + ._‘__z_; (3.9)

X, Xi~ ) X; w1 - aCIECCH MeCcTa NPYMHRAHNA PACCMAT-

PEBAGMOT'O NMPOT'OHA, IPEFHIYNOro ¥ CHGAYKMEero COOTBETCTBEEHO.

YamruBas doapmofl mar pedep B IMPAMUIAJNEHOM B COMKEYTOM
BapWaHTaX KYNOJOB, IPE pacdeTe MX HA OXNHOCTODOHHKN HAIDYSKY
CIENyeT 3aMEHHTE: BEJMMHY Sing B fopmyre (3.6) mHa yec-
perHeRnHe KoaPIMTmMenTH 0,85 ~ mng BOCEMEYTOJNBHOTO
IWaHa, A 0,75 - Ina mecTHyTOIBHOTO.

3.8. PeGpa maTpPOBHX KM 8DOYHO~BCIAPYMEHHHX KYIOJOB
DACCURTHBANT HA BEDTMRANBHHO CHJH M DACHODH, IOpefaBaeMHe HA
HMX TDEYTOJBHEME WIE KPYyTOBHMY &pramy OT JelicTBEA NMOCTOSHHOK
¥ CHOTOBHX Harpysok (pmc. 5 & 6).

3.9. BeTpoBasd HaTpyska OpE pACUETe HOCYLEX KOHCTDYKOEHA
PACOMATDABAGMHX TUIOB KYDOJOB OCHYHO He yuHTHBaeTcd. Ee cye-

IyeT yIMTHBaTE IDM pacyeTe BATpaxefl, KOHCTpYKuEf BEETRIATMOH-
HHX WM OCBOTHTOJNBHHX MaXT, DACHOJOREGHHHX B BODIMHAX KYIOJIOB.
Ecom marpoBsft Kymoa o6pasyeTcda C IOMONED KOHBKOBOTO DO~

ToHa, TO NABJEHEe OT HEr0 yUMTHBAeTCA Chiamm P, % P, .
(cM. cxemy ma puc. 4).

4. ONPE[ENEHVE YUVl B OCHOBHHX BIEMEHTAX KVIIOLA

4.1. Kexpas nmapa OepeEPeCTHHX pedep MOXST PacCMATDEBATB-
cAd Kax TpeX~ WIX AByXUapHEDHAs apra, Nepefanmas pacnop Ha
ONOpHHR KOHTYD ¥ ONOPHOE KOHBROBOS KOJBIO. JByXMADHADHHE SDKE
co crpexol momkeMi,g + f ZONYCKASTCHA DACCUHTHBATEH KAK TpeX~
MAPEEpPHHE.
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4.2, OnopHHit KOHTYD KYHOJA DACCYHTHBAOTCA HA DaCTARSHHE
OT MAKCHMAJBHHX DPACIOPOB apOEK, BATPYXOHHHX IOCTOSHHON B moj-
Bofi cHeroBo¥ marpysko#f., YCwmEA B RDYTJIOM ONODHOM KOHTYDe

H
N ox = o (4.)

e H ~ pacmopu apor oT mocrosEHOf m momHo# cHeromo#l Harpy-
B8OR;

N ~ 9ECA0 pedep Kyumora.

Yowme B MHOTOYTONBHOM ONOPHOM KOHTYpE:

H
N ox = ZanE (4.2)

4.3. IIpA OXHOCTOPOHHEM 3aUDYXEHMM KYIOJOB B RECTKOM
OIOPHOM KOHTYpe BOSHEKADT H3THCaxmue MOMeHTH ¥ HODMAJTBHHE
CAJIH, OpEBEeZeEHHe B Tadimene 3. Mcrmwuenme — maTpoBuit ¥ apog-
HO—-BCHAPYWEHEH# THIN KYHOJOB, B ONCPHOM KOHTYype KOTODHX ONHO-
CTOPOHHAA CHETOBaf HArUDY3KA BH3HEAOT TOJNBKO HODMANBHHS CHJH.

A WYNOATUEY MOMONTH, WA RPARAIY, He MOTYT? GHYE BOQw
OPAHEKTH COYHMOM GHODHOT'O KOHTYDA, DPACCUATHBACMOTO OCHYHO
TOJBKO HA DACTARCHHE OT MAKCHMAJNBHHX paclopoB. Kpome Toro,
DPASHOZHAMHKE H3IMCAKHe MOMEETH BH3HBADT 3HAUMTENHHHE I'CDHE-
BOHTAMBEHG Nefopmaimiz, HOTODHE He MOTYT OHTDH NOmyMeHH. los-
TOMy OHODHHE KOHTYD HeJeCOooCpaRHO DacCM2TDHBATEH KAR WApHUp-
HHif MEOTOYTOJLHAR ¢ NONBUEHEME ONODAMA NOX IATOR RAKNOTO Pe~
6pa, IONyCKANHAMA IGPEMEMEEMA IO HampaBJeHrn pajdyca I He
JOUYCHAKIEMA TAHT'SHIMAIbHHX NepeMemermii, WMCiO mapHAPOB CO—
OfBETCTBYET UECHY YILOB KOHTypa. Harpyska OT pacuopoB, BO3=
HERAPNAsA Up¥ OXHOCTODOHHEM 3aTDYREHEM EYTOJA CHETOM, IPHEJIO=
ReRHa" K KaRIOMy NADHUDY, DACKJIAIHBASTCH IO HAIDABJSHEK WpH-~
MHKAKEEX yIACTROB KOHTYpa; dTH yCWIWA, IeficTBymmEe BIOIE
J9ACTKOB CTEH, MAOJEHH CHTH HA HUX HEpeJaHH ¥ YYTEHH HpH KX
pacueTe W KOHCTpYEpCBakmM (8] .

4.4. OpopHOe KOHBKOBO6 KOJIBIO JOIKHO OHTH EECTKEM, Kpy—
TJHM, MECTUYTONRHUM KAV  BOCEMAYTONGHHM B INaHE. BO3MORHO

OpUMEHEHWe B3aMeH WOCTUYTOJLEOTO WM BOCEMEYTONBHOTO KOJEBIA
= KPeCTOBEH.
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4.5, Ilpm mapAApHOM ONEpaHWH DPOCep KyHOJa HA KOHEKOBOS
OIOpPHOE KGJBIO Mg OCeCHEeYSHHS HOMSMEHAGMOCTH KYIOJ& yCTDS~
MBApTCH KPeCTOBHE CBA3M EECTKOCTH B IUIOCKOCTX IOKDHTHA, YTO
TpymosMeo [ 9]. BoSMORHO IPHCOSIZHSHEE NONYSPOR ¥ ROHBLEOEOMY
OLOpHOMY KOJBIY X6CTRO, HA CB2pKe, IPH IIOMONZ HAKJIANOK (CM.
mEmEe n, 5.5 m pme. II) [I4]. Dpm orom apx: mpespamanTcs B
JIBYXmapHEpEHe, pedpa KOTODHX B KUY COSNEHSHH CTAJGLHHM KOJb-
IIOM, BOCHPHHVMAKIEM IONEPEYHHe CEJH E H3IACANIAS MOMOHTH OT
RococEMMeTpEHOR cocTamiAmnell CIHOCTOPOHHeH# CHeroBoR EArpy3KA.

4.6. Vsrmbammye X KpyTqmEe MOMEHTH, NefiCTByWIEe B COOT-—
BeTCTSME C 4.5 NepIeHNEKYJIAPEO ILIOCKOCTE KOHEKOBOTO EOJBHA,
L7 pasHHEX B IUIaHe KYNOJOB LDWBEAGHH B Tadmme 4.

4,7, Vsrubammme MOMEHTH OT PacIopoB IpHE OAZHOCTOpOHHeHR
creroBof Harpyske, meficTByumme B ILIOCKOCTH KOHBKOBOTO ROJb-
Tia, ONpelefnTcA mo HopMynaM TaGiEIH 3, B KOTOPDHX BMECTO R
NPEHEMAGTCA DATEYC KONsl2 Y« , NI Kpyriore Kommg T, 3Sa-
MEHSOTCH PACIOPOM pedep, OTHOCEHHHM K 1 M mepEMeTpa ROISIA.

4,8, Konplo XO/xHo CHTL PACOYHTAHO HA OOBMECTHO® Jofct-
BAE YRASAHHHX BHIIE MOMEHTOB H HODMAJIEHO# CHJH OT HOCTOSHROR
¥ OJHOCTOPOHHE# CHeroBof Harpysox.

4.9. ONSMEHTH KPEeCTOBHH, SaMEHANIAX KOJBIO, PAaCCYATHBR—
WTCA KaK NPOLOJNREHHEe DPelep KymoJaa; B MECTe CONDAKSHEA HX ¢
pelpaMr JefCcTByeT E3THOammu#t MOMEHT OT KOCOCEMMETDEYHOR coc-
TaBponei omHocTOpoHHeM CHeroBof HATpysKM; KpDOME TOI'0 OHE
BOCIOPMHEMANT MAKCHMAJEHHE Daclop apx@ OT IOCTOSHHOX K HoJHOR
CHEroBo# HArpY3RHZ.
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5. KOHCTPYVPOBAHWE ¥ PACUET SNEMEHTOB KVTICKA

5.I. PeGpa Kymoss DACCURTHBADT B COOTBETCTBEE ¢ (I, 2]
Ha CEATEE ¢ W3rMGoM; IPUNMMAETCH, UTO BEDXHAH KPOME2 Delep
DaCKpeILIeHa NPOTOHaMY WX BTODOCTEIOHEHMM ADKAME X IAHEIAME
NOKPHTEA. CedeHNA pefep IPRHMMADTCS HIDAMOYIOJBEHME; HCXOHS ZS
TeXHONOTRE NeACTByRMX 3aBONOB KJISEHHX JODEBAHHHX KOHCTDYE-
mmit, BHCOTY CEUeHES CIOLyeT HA3HAYaTh He Goxee 1,65 M, a ma-
puEy - He Goxes 0,20 M. B cayJae HOOGXOMMMOCTZ Soxbmel mupm~
HH, CEUEHHMS YCTPAWBAETCA 3 JBYyX BeTBel, COOIEHEHHHX SojTamu:,
¢ ygeroM n. 4.6 mopm [I].

5.2. Ilpy OPOSKTHPOBAHEY OLNOPHOTO KOHTYDR CHOAYeT YIHTH-
BaTh ero ympyrue jedopmammm oT pacTArMBAMIEX ycmumk

6a

N = E“ 1° (5-1)

Ime 6, ~ DPacCTATEBAKMNE HANDAXCHHS B apMATyDe EeNe306eTOHNO-
T0 ROETyDA WK B CTAIBHOM OLODHOM KOHTYDO;
1, - cropoma MEOTOyTONBROTO KOHTYDA WIE pamIyc KpyIaioro
KOHTYD2}3
E. ~ MOIYJIH YyUPYCOCTE MeTalia KOHTypa.
OnopHuf KOETYp KyHOJ2 MOXeT OHTH H2 XeJe3000TOHa C He-
TOCPEeLCTBEHEHM OIZDAHWEM HA HOro CammMaroB pedep KymoJa
(pmc. 7).
Uro6H He NeperaBaTh NefopMaIMM ONOPHOTO KOHTYp2 Ha CTe-
HH, €T'0 BHIOJHADT ¥3 HPElBApATENLEO-~HANDAKCEHOIO X6Ja83006TO-
Ha WM yCTPaZBawT OIKPAHHEe PECEp KyHoJa C IOMCHESN HOJBERHHX
omop (pac. 9 ¥ I0). B 5ToM CiIydas OPHEMEHSSTCHA MOTAUDAIOCKHit
OIOpHHHE KOHTYD.

5.3. OpopHuit y3eX pedep KymoJa.

5.3.1. Ommparme pedep Kymoja Ha Xe6Je300eTOHEEE cnepHHE
RoHTyp {pEc. 7).

Pacmop  BEPTHRAIbHAA COCTABJIANMAA ONODHOE pearimi pe-
Gep NepelapTCsa Ea ONODHHE KOHTYP wepes craibHolfl Gamvak, NpE—
coermuAeMEE K HEMy 2HKODHHME OOJTZME,



1 -~ pe6po Kynona

2 = onopHuii GaurMax
3 ~ ONOpHEIf KOHTYP
4 ~ aHxepusle GonThl

Puc, 7, OMOPHLIN Y3E/N (Mepres sapmant)

|~ 3
N
|
~

-
o

hs
—=yim
>
[+
OCh pacTs HyTOr'o aHxepHoro 6oira

\

AN

1 - ropuesaa miacTusa,
2 - 6okopas macTmHa
3 ~ enopsas macruna

Pre, 8, K PACYETY BANIMAKA Y
AHKEPHBIX BONTOB



Bamvar (@) ma puc. 7) cocromr m3 Topuesoro (D ma prc. 8)
¥ IByX GOKOBHX BepTuRaibEuX smcroB (@) Ha puc. 8), mpmBapeHEEX
K ropusonraisHony Jucry (@) na puc. 8),

PasMepH (alMara Ha3HAUADTCA TAKEMM, YTOOH HANDAKOHHSA
CEATHA B ONOPHHX IUIOCKOCTSAX padpa He IPEBHINANM COOTBETCTBYD-
MEX PACYCTHHY BOJIAYHH:

H

61’ = bhs < Rcu (90°- ) (5.2)
A

6. = 5, S Rem o (5.3)

rre: 6, m 6, - HAIDAXSHEA B IPeBECHHe IOJ TOPLEBOH @ =
nox onopHo#l ropumsonraypHof () mnacTEHAME Cammaxa;
H,A -~ maxcuMarbEHe BHAYGHHA ONODHKX pearmuit;
b -~ mmpmEa cevusHEA pedpa;
hy - BHCOTa TOpmeBoft miacTmEH @
13 - wmma omopmo#t ropmsomTampHO# mmacrmEH (3 ;
Reue PRCUSTHO® CONPOTHBAGHWO IPEBACZHH CcMarTp (1] .
HosxyveHHHE BHAYEGHWA YTOUHADTCA ECXONA X3 KOHCTPYKTHBHHX.
cooCpaxeHmil: BHCOTa CalMaka HE JOJNXHA OHTEH CJMIIKOM MaJjoll,
9TOC0H BEPTHEAJBHAA ILUIACTEEA He Owia Toxme 20-25 MM, B B TO
Xe BpPeMA HO CGJINKOM GOXBmofi, 9TOOH ONPORMINBAKGHE MOMEHT OT
pacmopa He .MOTpedoBaN NPMMOHOHEA OY6Hh MONHHX AHKEDHHX GoJ-
TOB.
PacueT BepTEKANBHOK TopueBoft mmacTmam "I".

IlracTEEE PACCUMTHB26TCA EAK OmepTad IO TPeM CTODOHAM
I0 ma BosjmeficTBEE KOHTAXTHHX Hanpaxemnii G, . ToumuHa IWIiac-
TEHH ONPOIeJAeTCA C yYeTOM Da3BUTES B Hell muactuaecrux medop-—
mangh mo Jopmyie

§n =2 VM, (5.4)

rme M,,~ pacueTHuit MOMERT B miacTzre "I";
R, - pacueTHOe cOmpoTEENeamme craym mo (41 .



PacueT GOMOBHX miacT#H (2) X HX NDHCOONEHEHES K ONODHOR
mactie 3 .

Pacmop BuSHBaeT B IiacTmEax (@) (cM. puc. 8) cmBur Z

nsrudanmmit MOMEHT M,.,m’“Z’ H (5.5)
Hampsmenus B miacTmEax (@) :
= Mna2
6nz = 2\'(“:,2 ' (5.6)
_ H
Tona = 2Fan2 (5.7
Smna - 13

BIECH: Wyng = z B F=8ura s - (5.8)
MOMEHT COUDOTHBIGHES B ILIONANb Kaxmol IIACTHHN;
Snr2 - ToummHa mwiacTEER (@ ;
B IaHHOM cuyuae HEOGXONEMA NPOBEDEA NDUBEAEHHHX HANDAKS—

Eng:
A 'snaa + 37:»2 < R, (5.9)

Ha te xe BO3zelloTBEA HpoBEpAeTCA cBapHo# moB, NIpHCOeIE-
HOoHRR SOROBYR IWMACTRHY R TOPASOHTANLHOR,

Paczer aEKepEEX GoaTOB ¥ ONOPHOR IMACTMHH CamMaxa.
HopuasrHee HanpsxeREa B GeTGHE ONOPHOTO KOHTypa HOX
ONOPHO# InacTaHOY GamMara HE KONKEH IPEBHIATH PACYETHOTO CO~

TPOTHBJIEHAA CMATHD:

_+Mon + A

=t =+6,+6,= ¥R
Wan 3 an R 2 b,loc (5.10)

rme Mg, =H (h —82-- + 8pn3) ~ ONPOKWINBARMUIA MOMEHT;
Spxn3 ~ TOMIWHA ONMODHOE INACTHHL;
- BOPTHKANBHAR ONODHAS DEAKIHUS ADKH;

2

1
Wons = E‘“‘g’—‘— ~ MOMEHT CONDOTHBJSHWA M iIOMANb ILIACTE-
Fana = Banals i (3) B ero maockocTu;

By~ mipmra miactmm @) ;

Ry 1, - ompenexserca no Jopmyme I02  [II) ;
JUIS paccMATpEBAaeMHX caydaes ¥ = 0,75.
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Cxema pacueTHHX HaNpAXOHW{ ¥ yCUJIE NpUBeNeHA Ha puc. 8.
B coorsercreun ¢ (I ycwme, meficTBynmee B aHKEDHHX G-
Tax:

Z =3[ Mgy -Ad] (5.11)

Te Y —~ pPacCTOAHWEe OT OCH AHKEDHHX GOJTOB M0 HERTDA TARECTH
SHPH CRAMADNKX HanpsxeHE# B GeroHe.

a = lg— (2 - G‘/é;) - paccrosHEe oT JuHME JelicTBEa peax-

mEn A mo Tol e Touxm,

Ha 9Ty Ccmily HOMEHH OHTH HOROCDAHH DACTAAyTHE aHKepH Kpaii-
Kero pAfa, PaCCUMTHBAEMHe IO OCJHACNeHHOMy Hapeskoil cedeHHD.
TpeCyeman IWiIOmMaRs CEYEHMA aHKEDOB OIpeXeJseTca II0 DacyeTy Ha
cpes cwro#t H (wromans ceueHmA pacTAHYTHX aHKepOB KpafiHero pa-
Ia BXOI¥T B OCIyp IIOMALh Cpesa).

Huxumit JmcT CamMaxa JoJEeH CHTH DACCYATaH Ha H3THC OT
BosfeffcTera CEMN Z Ha yuacTke 1-1, , NpEHMMAS YCJIOBHO paB—
HOMEDHO® DpachpelesyieHne HampaXeHMd IO WMpEHe cedeHmdA. Ha oc~
TAJBHHX YUACTKAX BHOmHeH wacTm JmcTa, BSaKDEITeHHHX AHKEDHHMH
Gonramu, a Taxge IoX nATo# pedpa, MpOBEpKA HanpAXeHuE He Tpe-—
OyeTcs.

5.3.2, OmzpaHEe pedep KymoJa Ha CTOHy 9epe3 KATKE
(puc. 9 u I0).

lompExHOE ONIMpARME pedep KYyIoJa yCTpamBaeTCd C NOMOMED
KaTKOB, IOMEMAeMHX NION TOPH3OHTAJBHYD ILIACTHHY damMaka. Kar=
KE IepelanT ONOPHYX DPEaxiup Ha CTEHH, Pacmop XymoJa BOCIpE-
HEMAEeTCA CTAJBHHM DACTAHYTHM ONOPHHM KOHTYDPOM, IPHBEDERHHM K
CamvaxaM. BosMORHO JCTPOACTBO HONBARHOH ONODH Ge3 KATKGB, B
xoropofi CrosbEeHme obeclieIuBaeTCs IpafATOBO~BA3EIMHOBOR CMA-
3Koi.

Pacuer GamMaxa:

~ BEpPTHRaJbHASA TODUEBAA IJIACTEHA W GOKOBHEe BOPTHKAJIBHHE
ILIACTHHE PACCYATHBANTCA TAaKKe, Kaxk B Il6pBOM BapHaHTe, Ha
BosneftcTBre pacmopa H;

~ T'OpM3OHTANBHAA INACTEHS DACCYNTHBASTCA Ha COBMECTHOE
IeficTBHe W3rECAKMEr'c MOMEHTa OT BEDTHKAJLHOTO IaBJIeHud pedpa
U DACTSAROHUS yCWIWEM B ONODHOM KOHType Kymona N oK’
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- TONCEpaeTCHs KOJAISCTBO, AT M COYOHWe KATKOB HCXONA H3
X PadoTH HA CRATHE; DEKOMEHIyeTCH IpPHMOHSHmEe LBYX KaTKOB;
PacCTOoANEe MERLY KAaTKaMK 1,¢ (pmc. © m I0) ompenessercs n3
pacyeTa yaila Ha OUPORETHEAHME:

e (5.12)

~ CAeIyeT NOJOODAaTh COUSHUE ONODHOT'O KOHTYpE W DACCTE~
TeTh HA WATHO LIACTUHY, T€Des KOTODYD HeDEfaeTCH LSBJCHLE
KATHOB HA CTeNy (WM Keprac).

S.4. B ciygasx, KOI'Ia KOHeI DPeCpa He B COCTOSHEE BOCIDH=—
HATH NONEpeUHyw CHIY Ha OmOope apku (UTo @HOTHa HACKNIAeTCA B
podpax SJUMHTHYOCKEX apok COJNBHOTO IpoJaeta), KOHEN pedps 3a-
KINYSETCA B CTAJABHYD 0COHMy, BHCOTA XOTOpO ZOBOIETCA JO Ce~
YeHEA, B KOTOPOM IpPEBECHH2 BOCHDHRMMAST NONEpeuHym cury. Cxe-
Ma Tagoro Camvara IorasaHa Ha pme. 10,

s apodHo~BCIADYMERHNX KYNOJOB IPK OIMpAHEA pedep Ha
RATKE FmEHME JmcT GaIMaKa pPadorTaeT TOJNBKO HA DactIReHEE yCh-
IREM B OHMOPHOM KOHTYDO.

5.5, llpy mapHEPHOM ITPACOEAVHOHWE DPEGEDP KYNOJA K ROJIBLY
yeTpamBaerca cmerema cBazedf B sumell Gepwm, pacrozaraeMEx B
mrockocTsax ckaros Q. Iipr RecTKOM IpHcoeIMHEHNE Dedep Kymo-
Ja K xoaeny (m. 4.5) ONHAM E3 KOHCTDYKTHBHHX BAPHSHTOB MORET
CJYXuTh YyCTPOHCTBO HA ROHNAX pedep CTANBHOTO 3aMRHYTOI'O OT0-
JIOBHAKA, KOTODHE XECTKO IPHCOSIMHASTCA K KOJBIY C IOMOMBD
ropmsonTamEHO Eaknamkm @ E MByX BepTEKANBHHX KocHHOK &,
KoCcHHKE HO3BOJAOT y9OCTH BOBMOXHHE IVRE HANDARSHAE B TOpH~-
30HTAJBHHX MBaX, MPUCOSMUESIMMX HAKJANKE K OTOJOBHMKY, ¥ 0GS-
CIeWABANT HEpefiayy LONepeddoff CHIH IPEMEPHO N0 BEPTERAIBHOR
OCH COYeHUS KOJBIA.

Pacyer peramet @, ®.

CoenrHeHEe OT'OJOBEMKA ¥ KOJLIA JIOJEHO BOCIHDHHWMETH IOTS—
PeTHYD CHIy OT OHMHOCTOPOHHe# cHeroeof BATDYSKH Qo , BH3HBA~
evuft en maruCawmmh MOMEHT Mgy , PACHOD OT HOCTORHHOR B OFHO-
croporne# cHerosoft Harpyskz H* (pme. II).

M, = Q, (v +a) (5.13)
TJle Yyx = DajyC KOJbIA;
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A - DACCTOSHEEG OT OCH COYGHHA KOJBIR A0 MOCTa IPUCOSIE~
HEHVS HAKIANOK X OTOJIOBHEKY.
CyMMapHHe TODH3OHTANBHHE YCWIMA B MECTe IPECOeIUHEHES
BaKRJIAJOR

H+Ma
N‘.’ =-3 :Tu R (5.14)
hy = ho+ &

rge h, = BHCOTA CEUSHHA KOJBIA;

$§ = TOMIMHA DPOPU3CHTAJILHHX HARJIATOK.

Ha 37¥ ycwmis JosxHH OHTH DacCUETAHH CBADHHE IBH, IPACO—
©IMHFKMAS OTCJOBHEK K ONODHOMYy KOHBKOBOMY KONEIy, M CAM OT'0—
JIOBHHK .

Cpapene meu I .,Ea pmc. II, OpECOSIMHARIME I'OPASOHTAIL-
HHG HaKJANKHE K KOJHIY, DPacCIATHBADTCA Ha HOJHYD CRIy N, ;

CpapHHe med 2 , NpECOeNH-

— . — 4  HSOOEe rOPESOHTAILEHE Ha-
wos N4 ENAUEE R OTOIOBHERY - H&
e 2 2 . 70% N, , TODESOHTAILENO
@._.. med 3, OPHCOSNNHADUMS
A - i il # laj KOCHHKA K I'ODASOHTANLHNM
— ! &  Haxnammau - He 30% cumi N,
"i;'_‘ (opes) m ma cHxy Q (cxa~
[eo o THO HIX OTPHB), BEDTHRANE-
7  / lq* HHe mBY 4 , DDACOENEHSD~
7 LAl —  u#e KOCHHRM E OTONOBHEKY -

Aa 30% cam N, (cxarse mam
‘orpu) ® oEay Qa (cpes).

P

== wop Nel Pacder orog0BHHEEA.
S I E ]
— ! 5 cIm %, ~ 37 » oroiop-
a /—;‘/__ : 4 2 HEE DacCUATHBASTCH KAK yC-
== R = n0BHAd ORIKA C ONHEM Samey-
wop e 3 NeHHHM ¥ ONAMM WApHHEDHO
. OHEepTHM KOHIIOM, HMewmad ce~
1 - pe6po xynona, 2 - OronceHx,
3 ~ KOHBKOBOE KWIBLO, 4 — I'OPH3ON—~ 4eHHe B BALe mhejiepa M3
TanbHas UaEnanka, 5 - BepTHKAILHAS KOCHIHKA vopHenof M IBYX GOROBHX
Pac, 11, K PACHETY CONPOKEHNA nnacTHH, PacuerHas cxema

KOHbKOBOIro KO/IbLHA C PEBEPOM KYTIO/IA gpuseneHa Ha pue, I2,

30



ONOpHHE POARUEE ¥ MOMOHT B 34JI6JKe Iy Taxo# Camxa:

5 g _ a=2ke g2y, (5.15)
N, k,?
“ B=—5" (3-k,); (5.16)
| "
" N,a hy (hy + 2a)
A Yy =—t7 (’1’1'+"a. JE (5.17)
A‘-——"HW
w

Puc, 12, PACHETHAf
CXEMA OIOJIOBHHMKA

a
me k= =g k= lw

KpemieEne OrOJOBHEKA K DPOCDY XOJXHO GHTH PACCYRTAHO Ha
neficteme peaxmmm ycJoBHOft Gayke BE. B SaBHCEMOCTE OT 3HARA X
BEJMOMEH DTOX pearmp® OTOJOBHER KPEIHTCHA K pelpy HypylaM:
(ecam oTpHBa He BOBHERAST, EX CTABAT KOHCTPYKTHBHO) WIE HA
BRJIGOHEHX NTHDAX, €CVE D BOJMKO ¥ IJIA DASMEMOHHA HEOOXOIEMO-
TO KOJMIeCTBa WYPYNOB TPeCYSTCA YBOJMYOHUS DASMEPOB OT'O0I0B=
HvRa. Kpernemme Ha BRIGGHHHX MTHPAX OGGCHGUAT HO TOJBKO TPE-
CyeMyD HECymyR CHOCOGHOCTH, HO B SHAUATONLHO CHESHT HONAT.IH-
BOCTH COEIHHEHEA OTOJIOBHEKA C pPeCpoM KyIoJa.

Topriesas WIACTWHA OTOJIOBHMKA PACCUMTHBAOTCH HA BOsiefi~
cTBEE HaWOOJBIEr0 M3 CEEMAKNMMX HampaxeHwl B ZpeBecwHe pedpa
TIOX OT'OJIOBHHKOM:

a
H F_ (M E "tz
6'c= ? B 6c=(w—+r)(__—‘) (5.18)
v L 2 h"+ a
aleck Fp=b xh; Wp= bh?/6
h, b ~ BHCOTa ¥ NEpMHA pedpa IO OTOJOBHEKOM
H - pacmop aprm oT mocTosuHOR ¥ moxmOR cHerosoft mar-
PY30OR H& KyUOJ
ﬁ - TO Xe JJIg NOCToAHHO# ® omEocToporHed cHeromoik
HAIPY30K,

5.6, OmopHO® KOHBKOBOS KOJBIO IpH MECTHAYIONLHOM, BOCHMA-

JTONBHOM ® KpYTJIOM ILIAHE, KoTopoe padoTaeT Ha Kocoft W3rmé co

1)



cxaTEeM (CM. 4.8), PEROMEHIYeTCA BHIOMHATH UPAMOYTOIBLHOIO CE-
9YeHHs, NOJHM, CBADGHHHM K3 MONOCOBof mm JmcroBof cramd,

5.7. IporosH MPEMEHANTCH LONATO~KICEHHEe IPAMOYTOJEBHOTO
CeYeHMs pasHofl BHCOTH B IpefiesaX OFHOTO Eymoaa (B BaBHCEMOC—
TH OT mposera) aupmHofk 14 + I6,5 cM. OHE pacmosarawTcs Bep-
THKAJIBHO ¥ ¥MEPT BEDXHEW TPAHb TOPE3OHTAJIBHYW B MATPOBHX Ky=—
[IoJaX, CKOWSHEYD IO CRATY B IMDaMEANAJNBHHX X JABYCKATHYD C
PaSHHME CKOCEMH B COMKHYTHX. IIDOTOHH DaCCHURTHBAWTCA Ha HaT-—
DY3Ky oT usHeneff HOKpDHTEA, COSCTECHHHE BEC KOTODHX ONpeIeJig-
eTCHd ¢ yu9eToM EX (AKTHYOCKHWX HAKJIOHOB HA BOC NOEBECHOTO 000-=
DYLOBAHUA, & TakKe Ha CHETOBYW HATDy3Ky.

5.8, IIDOTOHH IPHCOSIMHADTCA K pedpaM KyHmola ¢ IOMOMBR
CTANBHHX KepManoB (pmc. 13).

IlporoEn yrIafuBawrTcs Fa mwiactmed (D), mpuBapemHHe R
miacrzram @) = (@); wepes NocIeXEWe ONODHHE DEAKIEM HDO—
TOHOB TepefanTch Ha miacTmiy (), JIOKeHHHe HO BepXy pedep
KymoJa.

racrura I. MeEwMaspHAsA IUIOMANH IUIACTEHH ONPOXeNASTCA
WOXONR M3 PAGOTH HA OMATVe NOHEPEK HOJOKOH ONMpAKMHXCA HA HEX
HOPOT'OHOB:

Fons = ——i (5.19)
Ren 30

e A - ONODHAH DEaxrmaa OZHOTO nporoaa*).
IiacTAHA ONMPA©TCA MO TDOM CTOPOHAM, OHA EMEST B IUIAHE.
BEJl NADAJUIEJNOIDENS, KOTODHA 3aMSHAETCH NPAMOYTONBHEKOM CO
crcponamz 1, ® by . Impmea nporoma, OGHWHO, 3aIaHA, HORTOMY
mmEa Ix = Fhae /b, - PRCIpeJeNoHNe IaBieHus OT IpPOrOHA
UPEHEMACM PABHOMEDHHM
A
6, = T bo

(5.20)

VisrrCanmEe MOMOHTH OUpPEJelIANTCHA KAk A ILUMT, ONEPTHX
IO TpeM CTOPOHGM # CO CBoGomEof weTBeproif.

%) Ina [POTOHOB HATPOBOTO Kymosa miacrmia (I) no fopme m pac—
Yery araformma mwacrure (D) RapMasa mis BTODOCTENEHHHX
apox (cwm..HmEe pmc, I5).
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Puc, 13. KAPMAH UId [IPOrCHOB

1 ~ xoubkopofi NMPOIOH, 2 - I7laBiad apxa,

@ ropuosas apks, 5 ~ ccn TporoHoe, 6 -

:{ - o l bn._.,l P=6_ 3 - onopHoe XOHBKOBOE KONBUU, 4 = BTOpPOCTENEHHAH
1 ~ CTeHKa

BEHTHIAOMOHHOR WIAXTHI

Prc, 14, WATPOBbLIH KYION, ONMMPAHUE KOHLKOBOTO
ITPOrOHA




TIpE OIpeReIeHER TOJNAHH ILIACTEHH YUATHBAGTCH DPASBHTHE
TNaCTHYSCKEX nedopMarmd - cM. Popmyray (5.4).

Couenma mmermd (@ z ) HasmauanTCs KOECTPYRTHBHO.

laacrina 4, MupsmanrEHe pasMepH IDIACTEEH B IUIAHE Ha3Ha-
YADTCA ACXONA 3 PAGOTH HPOBECHHH HA CMATHE HONEDPEK BOJOKOH
Toj, BJMAHEEM cocTamimmmed omopHof peaxuum IporoHa, HOpPMAJE—
HoOft K mOBEpXHOCTE pedpa xymosa (pac. I3).

2 A cos
Bema = b < 6ere 90 (5.2

e 3 - JTON HAKNOHA KAcaTeNsHOR K BepxHe#t rpaHm pedpa
0 - pasMep IVIACTHHH BIOJXS pedpa
b - mmpmua ceuemEs pedpa
Pacnpenesenme Hampsxepm#i mon mracTmHEO# IpHHEMAETCA B
BENE NIBYX TpeyroisHmkoB (pmc. I3) ¢ opmumarolf Py <€ 1,5R, 90°
PaccuuTHBAEeTCA IJACTEHA Kak mpocras 6amka (r.k. mimactE-

e (3 He MoryT obecmewnTs samemrenEe wracruiH (3)). Usrzbaw-
met MoMeHT B Tarof Camme

o Bl (6.22)

ToymmHA MIACTMEH ONPONEIIeTCH C yUIOTOM DASBATHS ILIACTH-
qecKEx Hefopmanni,

Bee IJACTHEH COSJMHADNTCA CBADHHMYE MBAME, BOCHDHHVMAKMEMZ
HA CPesS OUODHYD peakmmn A.

liypynH 5 - ¢ morafinof T'OJNOBROZ CTABATCA ROHCTPYKTHBHO.

Dypyu: 6 = BOCHPEHMMEDT CKATHYD COCTABLMNNYD ONODHOR pe~
S8KIEE IPOTOHa, KoTopad pasEa Newx = 2A;singp .

Hocse paGCTaHOBKE MypyNOB yTOUHAETCH JJMHA ILTACTHEH "a"
¥ €0 TOMIUHA,

B Tex ciydadX, KOTZA CEATHAA COCTABJLANNAS BEJWKA X IO
pacuery Tpedyerca Takoe wzcao mypymos (B), uTo 5TO BISYET 3a
codoft yBesmuSHEe pasMepoB IIACTHHE @ » BO3BMOXHO NPEMOHEHRWE
BMECTO NypyUOB BKJIGGHHHX CTEpRHEH.

5.9. KompkoBuE MporoH maTpoBoro Kymoia THOA TG omHmmM
ROHLIOM ONADAeTCA Fa CHEIWANBHYW CaJKy "B”, HADRULIENHHYD CTO-
poHe XOHEROBOI'O OHNODHOTO KOJENA, & FPYIMM ~ H& BTOpOCTENeH-
HyD TODLEEYD &DKY, PACICIOREHHYD IO OCH CTEHH (pme. I4).
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Bamga "B" ommpaeTcs Ea CTANRHHE KApMaRH, NPHBADEHHHS K OI'0-~
JOBHEKY pedep KYIoJa.

Conpsixerme KOHBKOBOTO NDOTrOHa @ TopneBod apkm (ysex A
pEc. I4) ocymecTBAAeTCA C IOMOMED cHemmaynHOR merama M-I,
IOKA3aHHOR HA TOM X6 DUCYHKE.

5.I0. BropoCTeNneHHHS aPK¥ SPOYHO-BCHADYMEHHHX KyNOJOD
IByxmapHwpEne, maprHof I4 + 16,5 cM, paccumTHBERTCA Kak
TPeXIAPHUDHHEe apE¥ HA BEDTERAJBHHE HATDYSKH, ¥ KAk JByXmap-
HUDHHE — HA HEYpPaBHOBEMEEEHe paclopH NIp# ONHOCTOpOHHe# cHe-
ToBoft Harpyske, pacHpefeJeHEHE NOPOBHY MEXINY BCEMZ apKaMu.

5.II, BropoCTeNneEHHe ApK¥ apOYHO-BCHADYNIOEHHX M HWaTPO=
BHX TEDa lla KymonoB oNOMpanTCs HA IRETOHAJNLEHE pelpa ¢ Ho=
MOmBD CTAJBEHX "KapMaHOB", IOKasaHEHX Ea puc. IS.

Ha rapvanH JefCTBYOT BEDTHRAJGHHE ONODHHE DEAKIMH BTODO-
CTENEHHHX 3POK Ay, M TOPH3OHTANBHEHE COCTABJAXNNEE UX DAcHOpOB,
HeficTBynmue B ILIOCKOCTH pedep

§u= Hy; cos Z (5.23)

rae Hy - pacmop |-Toff BropocTemeHHOS &pDEE IpE SATPYXEHME
ee cHeroro# Harpysko#l Ha BceM IpoJeTe

N ~ wACKO pefep KyHOJR.

BepTEKANEHAS ONODHAA DeaxmgA A npwicxena K miactzee (.
Yemmuia Hp; HONEEH OHTH Nepefiali HA MyPyIH, OPHCOSKUHALMHEE K
pelpy Kymoaa miacteay (3). Harpyska Ha Hee mepeliaeTcsa dUepes
miacraRy (@), Ba KoTopyd Aeficreyer yomme Hy = Hy, ctg X
(pme. I5).

Tpanermenmman fopwa wiacrarn (I) npmBomrres E mpamMo-
JTONMBHOX €O CTOPOHAME —I—E%l-ﬁ- 2 by , HAaIpyReHHO! paBHOMED-
HO-pacOpefielIeHHOH HATDY3Ko&.

Omactmaa (2) padoTaer Rax KOECOJB NMepeMeHHOE BHCOTH,
npusapexnas K miactEAe (3). OmpenescHwe TOMIVHHE IJACTEEH (D)
INO¥3EBOIETCA G€3 yJeTa PasBATHA miacTmyeckux Redopmammit, Ee
GoKUBOR BHI EMEET TPSYTOJBHOE OYSpTaHMe.

Mracreea (@ DACCURTHBAGTCHA TaRk Ee, XaR B KADMANE I
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Prc, 15, KAPMAH JUisI BTOPOCTEIEHHBIX APOK

omipauma uporonos. lypym: (& paccmrsmavrcs ma yewme H.
Mypyms (6) paccuMTHBapTCA TAR Ze, KAR B RApMAHE I ODOTOHOB.



6. YCTPOACTBO IOKPLTHH U3 CBOPHHX YTEINEHHHX NAHRIRH

6.1, IaHes¥ NOKDHTHA PACCMATPHEBACMHX KYIOJOB JOJIKHH
MMEThH RAPKACHYD KOHCTDYRIMD C XKOCTKEME peCpaM# B3 JPEBECHHH.
Bo BCeX EymIoJaX MOTYT CHTH IDEMCHEHH M3BOCTHHE KOHCTPYKIME
BeHTHWIEpyeMHX papeJie#. Korjja mouemy-mmGyZE: HEBO3MOEHO o0ec-
7IeYATH HAJICKHCE BEHTHJMPOBAHME NIOKDHTHS, JONyCKAeTCH HDEMO-—
HeHEe HeBeHTWMpyeMux namesed.

6.2. KoHCTpyRIMA HEBeHTHIMDYOMHX Hanexei.

llane/m COCTOAT HS ARTHCONTHPOBAHAHX HPONOJBHHX ¥ IOIE—
PevUHHX pedep, HOBEpX KOTODHX HA mypynax ¢ moTaBHof rosoBROR
JRpeWIeHa acOeCToneMeRTEAA oOmmBRa ToymgEHod I0 mm. o RoHTY—
Py OCHEBEM YKpEIIAeTCH ARTHCONTHPOBAHHAS DaMKA H3 JIOCOK BHCO-
To#f, paBHO¥ TOJNMMHE yTelmmTeNd., PaMra ¥ OCIEBRA ORJICHBADTCA
napomsosarmef u3 sapcaEopof mmeprr IOT® TommmEoE SO MK, Ha
GUTYyMBO-KyRepcoubsHOR macTure (T'OCT I0354-73).

IipocTpauCTBO MEXNY DAMRAMM 3ANOJHACTCA MAHOPANOBATHHMEA
TIATAME TOBHLEHROE xecTROCTE (wm ApyraM >HPeKTHBHHM yTeIE—
TesieM), KOTODHE BAKDEILIADTCS YNAKOBOUHOR JGHTOR M OKICHBANTCSH
HA 3aBOJE ONHAM CXOEM PYCOpOMZA.

Jns spammii, TpedymmuXx akycTEYEcKoTo draroycrpoiicTma, mc
HESY pedep MOXeT GHTh yCTPOeHA aKyCTHYSCEAS HOJMBKA. llamesm
0es axycTHYeCEOR NOEBKM MOTYT OHTEH C NEKODATHBHOR HOIJNAB~
kof WiM ¢ OTKPHTUMYM peGpamu (Ha puc. I6 IORasana KOHCTDYKIES
IAHeJM ¢ BADEAHTAMYA NOJIFBEH).

Tlo manejisM MOXHO yCTDAMBATH KDOBID DPYACHHYD ZJH H3 JEZC—
TOBHY MATEDHANOB (IMMWHEA, CTAIM); B HOCJENHEM CIydYae o6pe—
meTKa NpHOHBAETCH K PaMRaM, OCDAMIANIEM JTEILIATEND.

6.3. IpHEDEN pacKIANKE maHeded B ROHHYOCKEX KyNoJaX

(rem I 7aén. I = 2) morasas ma prc. I7. IaRex®, Kak Hpammxo,
IpAHVMADTCH C HOMMWHAJEHOR mmpmso# I,5 M, TpanenmesmumHe B
waHe ¢ MAPAJLIGJEHHME IPONOJBEHMA peCpaMB IEepeMEeRHoR JIJMHH,
[loxpuTHe pasCHBaeTCA HA 30HH, B NpeJlesiAX KOTOPEX BHCOTA De-
¢ep IPEEUMAETCHA OXMHAKOBOH#; B BABHCHMOCTHE OT HATDPYSXH M LDO—
ZoTa pedpa MOTYT OHTH E3 LewX Jocok (IpHE BHCoTe pedpa Xo.
I7 cu) WM RIeeHHe S OpyCEOB.
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.
8/ 1 l X L 11T
bn (wepuna nawemn)
R 1] 1
3] Y :
3
4] 4 4
& + Cll
1 - 1 cnoat pySepoiina a) 6) {
2 — MEHepanosaTHHE INETH { Q’CN T
HOBLIMICHHOR X ECTKOCTH ! O’Q ’: h
3 - napouzonanns 0.‘:’1]
4 - ac6eCTOLEMEHTHEA HCT, § =]0n 1 ;f
$ = MEAepanoBaTHHIE MAaTH, <
6 — neppopeposansiag mierxa MBI,
§=4 mMm

~ NeKOpaTUBHAS TOUUIMBXA

= QHTHCeNTHPOBAHHMWE Xapkac
= BWPHEBIFPHRORAHBAR PAMKS
a) = Topeu nazenh QIR ONUPAMMS BA XPHBONRHEANY™ apRy
6) = Topel HAHENHE OjIg OMMpAHME HA NIPOTOH

Puc, 16, BAPUAHTH KOHCTPYKLMA HEBEHTWINPYEMOA NAHENH NOKPHTUA:
1 - ¢ aEycradeckoi momwuepxoft, [1 = ¢ nexoparusHo nonwmsxodi, Il - Gea noOIEBKA

T

B mecrax compaxerss navejef ¢ pasmoff sucoToR pedep He-
O00XOMMMO COXDaHATh KPOBJ® 0es yCTynoB, olpasyd HOCJHSLHHe HA

IOTCJKE IyTeM NOZDesKE Ha ONOpe Xpaimmx pedep 60Jee BHCOKEX
maneje# (pue. I8).

6.4. DipEAmmE ycTpolicTBa NOKPHTHA B CPOPHISCHAX KYIOJAX
(rmm IV radn. I 2 2) taxo# ®e, xax ¥ B KOENYECKWX, HO KIS
OIpPENeJISHEA IDIEH pedep maxeJell #e00XOIuUMO HOCTDPOHTEH PasBep-—
TKU TpaHel cepAIecKOro KyIOJ2 IO BepXy pedep B COOTBETCTBHM
C UPHBEIEHHNMM HERe Opaswiamy (cM. HMEe I, 6.8},

6.5, MoXpHTHe IO MPOrOHaM WM BTODOCTENEHHHM apKaM, pac—
TIONAT2eMHM ¢ LATOM II0 CKATY, DABHHM HOMEAANEHOR JMHE HaHe-
Jieil, BHIIOJHASTCH M3 cAenyomux naHenefi:

a) HpAMOYTONEBHHG DHANOBHE ¢ HOMMHanbHOE ImprmAoff, Xak mpa-
BUJIO, He doyee 1,50 M (Hamdoxbmee KOIMIECTBO B NOKDHTHE) ;

(;8
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6) TO Ee - RapHW3HHO;

B) TpaneIWeBEAHHE (OpaBHe X JeBHe) TaKod Xe ImH, 4TO X
IPAMOYTOJBHEHE, PACHONATAEMHS B MOCTaX IPUMHKAHWA HOKDHTEA K
pedpam KymoJa;

r) To B - KapHmsmHe (pme. I9),

EesaTesbRO0, YTOGH MMpHHA TpaNOIMEBENHHX HaHeje# He mpeBH-
maya 3 M; NpE Goymme#l MupEHe OHM NOJEHH BHIIOJIHATHCH #3 IBYX
vacreft (cM. HERe pme. 27).

6.6, OmpavmnaumEud xymox (Tmx I radn. I z 2).
HoMrHaJbHYD OHpERY OAH6J® JHOOHO HABHAWMTEH DARBHOHE IOJOBM~
He PAsSHOCTH JJIH COCeJEMX IPOTOHOB, M mo Qopmyie

bo= Intg 3P (6.1)

THE op = YTOJI MEXLY pedpamy, OUpeneJseMHl Ha pasBepTKe.

[IoxpHTHO COCHpaeTCA H3 OXHOTO THIOpA3MepPa IPAMOYTOJBLHHX
nanesef, ONHOrO THIOpasMepa TpANEIMEBENHHX Iauesed (mpaBHx u
JIOBHX), a Takke (UpH HEOGXONEMOCTE) HHIWBHIYANLHHX TpaIlenyme-
BRNENX IaHejefi ¥ ONOPHOrO KOHBKOBOTO KOJBIA (UPAaBHX ¥ JEBHX)
- Jumnsy, savmagmell or ymeMoTDA ROARLA,

lpe yorpofcrss oren us JMOIRHX nanege#t, NOKDHTA® KOMONHSA~
©TCA RADHMSHHME NAHENAMHE, T.€. YLIMHOHEOM IaHexel mepeoro pa-
J& Ha BeJWUEHY BHJIOTA KApDHESA.

PaspepTka NOKDHTHA ¥ pacKiaika maxelef BoCEMAYTOIBHOTO
KynoJa noxasaHa HA pHc. 20.

Ecym HEOOXOmEMO, YTOCH IMPEHA NPAMOYTOJBHO NAReJM KYIO-
Jia He MEeCTHYIOILHOM IIAHe He mpeBHmaysa 1,5 M, ee mmMpmHa mHas~
HavaeTca paBHOZ onHOf TpeTH DABHOCTH IJMH COCO[HMX LPOTOHOB.
Torza pAXNH ¢ YOTHHM H HEUOTHHM KOJMIECTBOM NPAMOYTOABHHX Na-
Hexeoft YepeaynTCA, T.e. UePe3 DPHN CMemAWTCA IPOJOJNEHHE CTHRA
naveseil Ha IOJOBMHY X IIPEHH,

6.7. Commmyru#t xymox (rum ¥ Tadn. I ¥ 2). llmpmna Opamo-
JTOXBHEX Nameyiell ompemesdeTcs TAaR Xe, KAK B IMpaMATAIBHOM
xynone. Ho Tax Kak B paccMaTDABAGMOM KyIOJe DAasHMAUA JUIMH CO-
CeNEMX OPOT'OHOB —~ BEJWYMHA HE IOCTOsHHAS (CM. Huxe mn. 6,8),
HVpEHa TDANSIMEBEAHHX NaHeJe# B KamJIoM DALY Ee ONMHAKOBA, &
B gopmyae (6.I) meJaTeNEHO OPEMOHSTL SHAYCHHE yTJA
BOJM3M BOPIMHH KYNOJA.
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1n -~ QNHMA nNaHe;H, D , — WHpRHA MaHe/m, bmc = [HEpEHA KAPHB3EOR TpaNeUHeBHOHOf IARENE

.,L 1 L 1 ]

Puc., 19, TUMH HEBEHTWIUPYEMBIX TAHENEN TNMOKPLITUSA (a - psnosast, 6 — kapuussas, B - Tpanel@ebHOHAs,

f - KADHA3HAR TPANCLECBUIHAA, O — TpanelHeBMIHAs OIS APOYHO-BCMAPYUIEHHOrD KYNOMa)
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b, xXn

by, xn b, xn . T
— g -—
21 1
71717
3n 1
71717
1
8
] ; 1
- " 7
-
A 1
s
a
J 1
— I
8n
———
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1 - i MHEHepanblas! BATA
MUHEPAIOBATHLE NJHTE! WMeCTKHe

8POH30NAUMT
MHMHBATA
A
3
Lo
repHUTOBBi} |\ Heme/bHaK
WHyp S~epxe

1K TiABHR Lponoibiei CTRK NaHencE
MHEHepalbias aaTd
navenb
apoH3ONAUH s
HOKpbITHS
uacTia_n3 pocox 8§=20
o0, cTponuna 100x40, mar 800

k
5(] 1 cnoft Tona

ClIMHKOBAHHAS

AHTHCEIITHPO~ G ST £ LS OUT T ML S5 45V 8
W.~b, KApHH3HAS KaHe/lh
BaHHBIR 6pyc
150x 150 anxkep @16, 1=500
I Q\' Hpumen ycrpoiicTBa xapHusa
J2o0, & |

O Prc, 22, MMPAMUOANIBHBIA ¥ COMKHYTHIH KYTIONA,
CEYEHHA IO MOKPHITUIO

PazpepTka NMOBEPXHOCTH EYLONA IPOM3BONETCS MEXNy BEpTH-
KANBEHME Tpanaum pedep (puc. 2I). Uz pasBePTRE HOBEPXHOCTH
ONPOJISNANTCA MOCTa IPAMHKAHMS IPOI'OHOB K PeSpaM Kymoua, &X
JJMHA, & TAKEe JIIH HAXJIOHA CROCOB BepXHAX ABYCKATHHX IDa-
geff mpororos (cM. mExe puc. 29 m 30).

BapuasTH DPEMHKAFNA HEBEHTEIMDYOMHX NaHeNe# K pedpam
IEPaMENANLEOTO X COMRHYTOrO KYHOZOB JAEH Ha pHC. 22 ced., I-I,
Tleé BEAHO, YTC NaHes¥M BHCTYNAWT Hal Bepxnef rpanin pedep.
3T0 MOSBOJAST IEPEKDPHTE BO3MOEHHE HOTOUYHOCTY E3TOTOBIERES X
MOHTaxa, oCnerdae? yCTPOACTBO EDORIE N0 pedpaM MHMparialib-
Ho¥ NMOBEDPXHOCTE KyHOIA. SHECH TaKRe MOKASAHA 3aJGJIKE Ipo-
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JIONBEOTO WB& MOXNy NAHensMA (IIA BCOX THIOB KYHOIOB), & TaE-
Ee BapEaHT ycrpoficTBa KapHM3a IPH KAPIAYHHX CTEBAX (ceq.2-2).

JOB.

6.8. IlocTpoeHre pasBepTOX CHEPUIECKHX H COMKHYTHX KyNO—

IS NOCTPOSHHA Pa3BEPTOK CHEPUYECKEX ¥ COMKHYTHX KYIOJIOB,

OIpeleJIeHAs TaCapuTHHX PasMepoB NaHeJe#, a WIA COMKHYTHX Ky-
IIOJIOB TaKRe ¥ JJMH NPOTOHOB, 3aNA26MCSH CIONYDMUMA MCXOIHHMA
saumvE (prc. 23a):

D = ocepo#t mmamerp xymona B mIaHe, M;

f =~ cTpesa mopmema pedep Kymoxa, M;

N -~ uncJyo pedep KymoJa;

t -~ mEpEHa DaHeJW WM mAT OpPOTOHOB, M;

b - mpuma pedpa kymona, M;

h - BHCOTa pefpa Kymona, M;

8, - paccrogmue mO HOpMANM OT BepXHefl TDaHN IPOTOHA O

Bepxaefl rpamm pedpa Kymoaa, M;
§2 - paccrosHEe IO TOPH3OHTANE OT OCH OUNOPHOM ILIOMAKE
pedpa KyuoJa IO OCE IepBOr0 IpOTOHA, M;

¥ = DANRYO BOHTRMOHHOR LAXTH, M; OCHMHO OOEBISJNAeT
PammyCcoM EKOJbIA;

- HeJOUMCJISHHHE mapamerp, OpeBHmammuf Tpedyemoe Ko-
JIT9EeCTBO Nanene#l WM IDOTOHOB CEKTOpa KyHOJa
(puc, 236).

Pamryc xpuBESEH ocH pebep KymoJa
a 2

'P—Z,cﬂ— (6.2).

[lepexol OFT OCEBHX PasMepoB K KOHCTDYKTUBHHM:
R L = R® ot —2— - 8‘
D, = D + 28,

£, = R, -VR2-D2/4

k

Ra =

(6.3)

Ins cepuvecroro xymona &, = &, = 0, mosromy f,,D,,R,

ABJAKTCA cTpexoll moEbeMa, IMAMETPOM B INAHE B DAIZYCOM KDEBH-~
SHH MOBEPXHOCTE, ONMCHBAaKmeX BepxHme I'paHM pecep.

PaccmoTpEM CeKTOD Kymoxa, oCpa20BaHHEl BHYTPEHHEME IDa-

HAME CMeXHHX pedep (puc. 236) m ero miad (pme. *3p). Hauaio
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KOOpJMHAT IOMOCTEM B TOUKY HEDPeCEYeHH OCH BepXHell rpaHm mpo-
TOHA C BePTMKRAJBHOE IIOCKOCTED Goxopo# rpamm pefpa, a s
cyeprIeCKOT0 Kymosa ~ B TOUKY IEDECEYCeHHsS ILIOCROCTH pedpa Ky-
moya ¢ pedpom mepsofi mames:.

Jymrn nporoHoB WIM pedep mareneft ompemenampTed mo opmyue:
1p = Li.g ~2a%;sin%/2 (6.4)

rme: L =1I1,2,...,m,...,K
m - TpedyemMoe KOJMYSCTBO NPOTCHOB WM TaHesefi, KOTOpoe
onpefexseTca B XONe pacueTa;
& = 27/n = yUOJ MeRLy CMERHHME DedpamMu B IIAHE;

Ax; = tcos ¢; /cos¥/2 (6.5)
¥; - yrox HakmoHa | ~off mamemm (pEc. 236), RoTopuft MOE~
HO JIeJMTh, DENMB TDPAHCIECHNOHTHOE YDABHOHWS:

[z, + (a%); - %‘]2+ [Vi-o + (aY); + (R,-h)]z—ln2 =0 (6.8)

m m
Tme: Ay =tsiny;; x; = 2 (ax)iy; Yis =2, (a¥ig-
Orpenesms Liaf ( -off mamesm mckoMuft yrox Y; , TDOXCTABIA~

eM ero B BHparemme (6.4), ¢ yuerom (6.5), mocse uero mepexo-
ImM K caerypmed mamesm.

Sammmem ycJoBHe, LPE KOTOPOM OIpPOmeNfeTcs TpeCyeMmos Ke—
JMYecTBO IPOTOHOB KM NaHesef m ¥ BHNTWICTEHEA MOXHO NpeKpa-
THTH:

Xy = Koy + (A > 2 -7 6.7

Jina mocaenHe# mapeim:
I, =2rsina/2 - beosa/2
tm = 1 Im)/(zts «/2) (6.8)
Ecom BeHTWIAMMORHOR MM OCBETHTONBHOH WaXTH HET, T.e.
r =0, 0 I, =0.

PaspadoTan aJTOpUTM E COCTABJIGHA IporpamMmMa Ha ASHKS
Beficyr, HO3BOAALDAA UOLYIATH BCE I'EOMETDMYCCKEE DasMEpH, He—
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leoMmeTpuueckasi cXxema apxu Kynona

2,

0
yAn _ L N N
BN D |
_ 5 / !
%

6)_TeomeTpuucckas
cxema cex:‘oen Exnonai

L
~

B) lnan cexTopa xymona
Puc, 23, TIOCTPOEHHE PA3BEPTOK COEPHUECKOIO W COMKHYTOTO KYTIONOB

COXOIPMHG JJIf TPOEKTHPCBAaHUA, MCXOIHHI TEKCT MPOTpaMMH, €6
JOTHEIECKAs CXeMa, 4 Takke NPEMep IIOCTPOSHWA DA3BEDPTKH CAKTOpa
ciepriscroro kymosa MpuBeneHH B lpmioxenvm I.

6.9, Darposr#t xymos (Tunm 0 Tadx. I m 2). Homueauyms ) mE-
DUHY NPSMOYTONBHHX Tamejefl ymooHo mpmHWMATEL DaBHOE pasHOCTH
IUIAAE COCEJHYX IPOTOHOB. PaspepTKa NOKDHTHA ¥ DACKJIAJRA NaHe-
Jeff B HeCTHYTONBHOM KyNOJie IOKA3aHH Ha DHC.24.

Ha pme. 25 DOKA3aRH JeTaj¥ IPUMHKAHUS NaHeJell MORDHTHI K
pedpam xynmona (ced, 2-2), Tie BAIHO, KAK yCTDAMBAGTCA GHAOBA
KpPOBJIM; IPAMHKRHEE K KOHBFKOBOMY IPOTOHY fCHO m3 ced. I-I, a
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INTPH LECTHYTGIBHOM TUIAHE



goarsens passeptxy foxpurmg | gperment mnasa mowpuiTus
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3n 1 4
/ 7 717 y
1 ~ neneas psaosas 8"4
2 - newens KapHH3Had 1 7‘
3n/n - nanens Tpaneuue ; k
4n/n - Egggagnzganeueammn Ly
&1/n - nanenb XOHbXOMag ]
/4%,
o3

Puc. 26. APCHHO-BCIAPY WIEHHLI KyToi, PACKJIAIKA TIAHENER
MPH WBCTHYTOIBHOM TVIAHE

OnMpaHwe RADHUSHHX nanesef Ha TOPHOBY® BTOPOCTEIEHHY® APKy -
B3 ced., 3-3,

6.10. Apouno~Bemapymensu# rymon (rum YI rada. I m 2).
PazpepTka MOKDHTEA (puc. 26 m 27) CTPOMTCA HCXONA X3 IJIZHH
BepxHEX TpaHe# BTCDPOCTEHNEHHHX aPOK, KOTOpHE (IO OCH) COBMe~
DanTCA ¢ BEPXOM pedpa Kymnosa, IIpEMHRAREES TPATOIMeBHMHHX Ha-
Hexe#t x pedpaM KymoJa NOwRA3aHO Ha puc, 28, Hs Hero smmHO,
YTO OpOXOJbHHE pelpa Tanesefl, mapasutesqpHHe pedpaM KymoJa,
HaBHCADT HaJ, X BepxHell rpaHbn; IPH BHCOT® pedep naHesel
I50 mv mrpmHa pedpa Kyuosa JowkHa OHTE okoxao 3C0 mm. Ilpm
MeHbmel pacueTHO¥ mEpEHE Dpedep, IO ¥X BepXy COCKYy IphmABA-
pTCHA Opycru Hyxuof mupmeH (pEc. 28). TpameImesnmHHE IAHOIH
VRIAIHBANTCA ¥ pedep KymoJa ¢ 3a30pOM, AOCTATOYHHM, dYTOOH
OpE EawjoHe IaHesef OHM He yIMpaJmCh B BHIOYKJIOCTE 2POYHOT'O
pedpa. HoumuasmHas MEpEEA NPAMOYTOJNBHHX NaHenell OpRHAMASTCH
pasroft 150 cm; wEpMEA Tpamen@eBHIHHX maHesel, pasiwmuHasg B
RARXOM DAy, HASHAUAETCA C yYETOM JKA33HHOI'C BHIE 3230pa.

IpmKkanye naHesedl K pedpaMm Kymosa ® ycrpoficTBO eHIOB
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3n 1
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71717
1 = naens paaosasn ol
2 - navenh XapHU3Has 1
8n/n - naHeslb TpaneuxesHaHas rﬂ—7
4n/n - nasens Tparn p e
Sn/n - naene xouwxopas 5, :j, b

Puc, 27, APOHHO-BCHAPYUIEHHBIA KYNO/,
PACK/IALIKA TIAHENEN NPH
BOCbMHUYTOJIBHOM IUIAHE

HMOKA3aHO Ha pEC. 28, IlpEEATa WEPUEA HNOB IO BCOMy CKATY -
400 M,

TpanenueBRIAHe IaneJm Opk yeTpoficTBe eHLCB mo pHC. 28,
T,0. OJEHAKOBOZ NMPEHH DO HE3yY, TpeCyDT CMENEeNHs DAMKH, oIpa=-
ERIMBaEmMeR yTelmTeNh CO CTOPOHH pedep KYIOJ2 HA DasHyD BOJM-—
YuHy B KaxXIOM y3Je IOPEMHKARWSA BTOPOCTENEHHHX 2DOK; IO3TOMY
Kpaltuas NPONONBHAA PaMKa yCTAHABIMBASTCA HE NADALISABEO Kpaj-~
HeMy UpOIOJBHOMY pelpy NAaHeM, IpHIeranmeMy K pedpy Kymoaa
(cm. pre. I9).

49



§ o pESPD AYHOTIA, B « NAKDAN NOKPHWE, 8 ~ AHTRCANTRPONAHIMR naoTwil HO AocoK & wipy
4 ~ auTkcenTHposssinas nocka, §=40 ua pe6po, mar 750, 5 - naporsonauua, 6 - MAMe-

PaNIOBATHEIS IUIMTHl, 7 — HAMENhHHK

Pre, 28, APOYHO-BCIAPYLIEHHBIA KYTIO/, CEYEHHKA 10 HOKPHITHIO

6,11, Cowpenve mawmasyefl Ha pedpa KyHmONOB, NDOTOHH WM
BTOPOCTONEHEHE ApDKH IPEXyCMATDHEBAETCH JNBYX THIIOB:

a - rBywMsa Kpaflmumm HpomoNEHHME pedpam# (Tun "a" puc. I6);
EpSIUIeH¥e nanejiefl BEIONHAETCA C HOMONED MypyNoB (BYHTOB) ua-
DO3 CTAJBHHE COSNEHATCJHHHE NEeTaM;

6 - onopHO# ropw3cHTANLHOR mocko# (rmm "¢" pmc. I6),
npECEBaEeMOi IBO3IAMH.

llepprit BapmanT - yHHBepcayeH, HO GoJjiee IejecooCpaseH NpH
OIMpAHEX Ha KpUBOJMHO!HHe pedpa KymoJa WA Ha BTOPOCTENEHHHE
apr#, Bropofl BapHanT IpemBasHAYEHE JJIA ONMPAHUA HA IPAMOJEHEH—
HHE IIPOTOHH.
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8)

e)

6.12 PeroMernzyeMHe COOCOOH CONPSXCHEA HaHesjed HOKPHTEA
Mexny colcff ¢ DpoOroHaME IR BTODOCTENOHHIMA apKaMy NPEBEZEHH
HAa pEe, I8, 22, 29 m 30.
6.13. B ROHWYECKHX ¥ CHEPUAISCKMX KYNOJAX KDEIUISHHEE Na-~
HeJlef paccUMTHBAETCA HA CKATHYD COCTABJANIYD ONOpHOE pearimm
nadeyeff or mocToAHHOR ¥ CHeroBOY HATDy3KZ. PeROMEHIYSTCA On-
DeliesATh IEAMeTD B KOJMYeCTBO WypyUoOB WM TBoskel Uis Kakmol
30HH moxpuTna (cM, pmc. I7).
IlpuMevaHwe: B KOBHUECKEX KJIOJAX GOJHIOTO JWaMeTpa IpE pas-

Hof BHCOTe pedep NaHejelf m o6pa3oBamuM ycTyla Ha NOTOJKE HOpE—
MOHANTCH [AaHeJM MepBoro Tuma "a".

6)

"\ @ AW
e A X
X » *\\ &
1J

La)
{
B
+ §+ ;&-&'-
+fl+ &j#—
loll) B o lid T
L1 —
b 1]
S 4 5 o 3 4 ]
)
i

} - nporoH, 2 - naHe/lb NOKPLITHH, 8 - XECTKMe MiHEpANGBATHbIE IVINTH, 4 ~ NapOH30/Is-

mg, 5 - aHTHCenTHpOBaHHAg gocka, 6 - X,

7 - Bropoct

apxa

Pac, 29, OIIMPAHUE MAHENIEA TUMA “6° HA MPONCHH ¥ BTOPOCTEMNEHHLIE

APKH:

8 = B WATPOBOM KYNoNle, 6 ~ B APOYHO-BCNAPYWEHHOM Kynone,
B - B NEPAMEOAHLHOM KymNolle, I' — B COMKHYTOM Kyone
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6.14, B mapaMmANEEHX M COMRHYTHX KYNIOIAX NaHEJH KpeILAT-
cqd K IpOToHaM MypynaMk RJM I'BOSAAME, DACCUMTAHHHMA TAKES HA
CKaTHYD COCTaBANMYy® OnopHO} pearmmm maHene# oT mocrosHHOR M
cEeroBof Harpysox (cM. m. 6.I3).

6.15., B maTpoBHX Kynoxax (BapmaHT II) Kpemwrensme RapHu3-
HHX mnaneJie#f ¥ TODHOBHM apkRaM PACcCYETHBAOTCH HA COBMECTHOG.
OeficTBEe cxaTHOR cocTaBaswmelt omopHo# pearmm Haneselt u yaB~
JIGHAA BeTpa Ha BETpak (mwmr Tiyxoll Topem), pacmosaraeMufl B
npeyenax TopueBofl apru,

a2 170 8 2 a)
3 4
4
] =
V'
3 R
8 —\_® ‘
T 1 _1_/ " 8
Lo | 2 ,l._h__..
6) 8 85 r)
4 3586
3\ g =

g = =

A
LA
bl Lo |
1- mpOroH, 2 ~ NaKeib NOXKPHITHA, 3 — XecTKHe MHHEPAIORATREIE MIATLHI, 4 - napouaong-
uMg, 5 - aHTHCeNnTHpoBaHHag Aocka, 8 - 1 cnoi pySepofuma, HAKNECHHBIA O MecTy,
7 -~ MMHepaZibRag BaTa, 8 -~ KpenexHag IacTdHA, § — HAmeNnbHHK
Prc, 30, ONKPAHWE NMAHENER TUMNA “e* HA ITPOIOHLI:
a -~ B WATPOBOM Kynoine, 6 — B MADAMENANBHOM Kynane,
o~ = B COMKHYTOM KYyNofle, I - ONMpalue KapHAIHOR NaHenu
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6.I6. B apouHO~BCHOADYMEHHHX KyUOJAX, TaK X6 KAK ¥ B mat-
POBHX, KpeIIeHWe mameyell paccTMTHBA®TCA HAa COBMECTHOe Jeitcr—
BHe CHATHOH! cocTabimmume#l omoproft peawxiam maHesw W BeTpoBo#
HATDySKM Ea BETpax (wm IvyXoft Topem). CiepyeT OTIONBHO pac-
CMOTPETh KADHHSHHE TPANeNMeBRIHHE NAHEJ W, AMOKIYe HamCobpmmulk
HAKJIOH, ¥ OCTaJbHHE (DANOBHE) KADHMSHHO NAHEN W, ¢ yIeToM H3-
MEeHEeHHd YIJIa HaKJIOHS KAcCaTeJHHOX K OCH TOpHeBOo# apku.

6.17. BeRTunamuonHye (WM OCBOTHTENLHHE) WAXTH B BEpIHHE
KyTO0Ja POROMEHIYRTCH WMECTHYTOJBHHE WJM BOCEMAYTOJBHHE B ILIAHE
(B ToM WmCJNe ¥ DX KDyTJIOM Kymoie), CGOpHHE M3 aCGeCTOneMeHT—
HHX Tmadese#, COeJWHEHHHX B yIVIaX HameJbHEKamE. Kax mpasmio,
MaxTa OIHMPaeTCS HA ONOPHOe KOHBKOBOE KOJBIO.

TloRpHTHE NAXTH POKOMOHIYETCS BHIOJHATH B BmIe Nejod Ina-
HeJym, coOmpaemoll 3aparee @ ycTaHapimBaeMoll HA CTEHH MAXTH KaR
eImmHas JeTaisb. Ha MecTe yCTpamBaeTcd TOJBEO KDOBJA (PYJOHHAA
WIX M3 JECTOBHX MATEDHATOB).

Mmorza B KOHWYECKEX, cepmieckrEX, IMpaMUJATHEHRX ¥ COMK-—
HYTHX KYHOJAX OCBOTHTENbHHE INAXTH IpE COJBIHMX IUaAMETPAX MO-
TYT PACHOJATaTHCA BHe KOHBKOBOT'O KOJEIA, ONMpAaACh Ha pedpa
WX IPOTOHH. B 2TOM ciydae NORHH OHTH YyTOUHOHH DACYETHHE
CXeMH KYIOJOB; B YACTHOCTH CJONYeT YYHTHBATH ONHOCTODOHHNK
CHEer'0BYD HATDYSKY OT WAXTH.

Iaxra paccCURTHBAGTCA Ha BO3LeHcTBEE NOCTOSHHOE ® mosmod
CHEroBO¥ HATDY3KH, & KpEILICHE® — Ha BOTPOBYR HATDY3KY.

7. IPIMEP PACYETA ¥ KQHCTPYWPOBAHMA COEPHUECKOTO
KYTIOIA

JiIs NepeEpHTEA ABeUATEYETHPEXYT'OALHOTO B ILIAHE SalA ¢
ZAaMeTpOM OIECAHHOr'0 Kpyra B ocax 60 M mpuHAT cfeprueckmi Ky-
Hox co crpeaol moxbema { = %— = 10 u, KomcTpyrima Kynoma co-
CTORT M3 24 pedep KPyroBOT'0 OYEpTAHHH, OMMDEXMEXCHA B BEDIXHE
KyIoXa Ba Kpyraoe KOHBEROBO® KONEIO muamoTpom 4 m (pmc. 3I).
Hlo peGpaM xymona yRIBNHBALTCA yTOIICHAHEe NAHEJM KDPOBJM, & HA
KOHBEKOBO® KOJENO OIMpPAeTCHA BOCEMEYTONLHAS BORTRLAIEOEHAS MAX-
Ta.
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[lnau e JQDOPHALI KOHTYD 1. [locTosHLas Harpyaxa

ebpa xynona KOHLECBOE KONMBIO < — e(x) Pu Py -

4001650 e sl | T T 1771
8 opacitil HUTH U O T

=1, oxH/M

a. CnnouKas CcHeropasg Harpyska

NOKDPLITHS

§I %OC’I’OWHHQH CHerobasg Harpys3xa

P1(x)
Pqo™ !
80 000 30 000 =u38,6
1 b x}‘{/M
1-1 BEHTWISUMOHHAA WAXTA
TiaNenH b4
KOHBXGBOE KOJBLO —
pebpa KynoJaa ‘ —
200 x 1650 4000 g o
= v J :
i B l &
foriopusdt xoHTYD E‘ | x 1 n;7
EE A R=som | R =8
[ 80 000 D E6owm
: >
Prc, 31, MOHTAXHKIA UVIAH U PA3PE3 COEPUYECKOIO Prc, 32. PACHETHBLIE CXEMbI 3ATPYXKEHHUA COPEPUHECKOIO

KYTIQIA KYTIO/IA



KoncTpyROm: $36MEHTOB KyIOJA M EDOBOJBHHX NaHeXeR OmECa-
HH B pasjemsx 2, 5 x 6.

7.I. PacueTHHe HATDYSKE HA IOKJHTHS.

HopMaTRBHEYD BAIDY3KY OT COGCTBEEHOrOC BSCa pefep Kyuoxis
OpEHAMACM, 3a7aBafdch ceyeEmeM bx h = 0,2x1,65 M ¢ yuerou
KDUBESHH HX OCH.

Gesa = b'h']"'a "Ce =
=0,2 +1,65-5.1,07=1I,76 xi/u, (7.1)

TTO COOTBETCTBYET G caa = 450 Ia.
3geck: h, b =~ BHCOTZ ¥ MEDHHA CEUSHHR ADXH,
Ys  — yheusHHR Bec NpOBECHHH,
Ce =~ KOoffurmonT, yURTHBAXIWE KDEBH3HY OCH
apEdA.
HopuaTeRHas DOCTOSHEAS HAYDYSKa
- OT coGcTBeHHOTC Beca naHedell mokpHTES ® Kporma 900 Ila,
- 0T Beca NOFBECHOTO TOXHOJOIMYGCKOT'O OJODYHOBAHES
180 Ila

Hroro HOPMATEBHAS IOCTOHNHAS HATDYySEA G4 = I530 Ila

PacueTHA® NOCTOSHHAA EATPYSKA
- OT COGCTBOHHOTO BOCA NARENHE HNOKDHTEA ¥ BECA HOXBECHOTO
ofopymoBasrs § = I080 - I,I = I200 Ila

- OT COOCTBOHHOTO BOC& 8DOE J.,, = 1,76 « I,I = 1,94 xH/n

Harpysxa or BOHTHIATMOEHOX maxte P, = I,7 EH.

IloxpHTHEe DACCIMTAHO HCXONI ¥S HODMATHEHOI'O BEC& CHEIOBO-
ro moxpoa S, = I500 Ha (IV cmerosoit paitom).

OmpeznelssM COOTHOLOHKS

9 1530
—— =500 =1

o

Corsaceo [6] ; =L4.

PacueTHaS DABHCMEDHO DACHPEXENGHHAR CHOroBad HATpYSEA HA
IIomAs NOEDHTEA KyNOIA
Gew= SifdYy ~ =1600 - 0,85 - L4 =I7850a (7.2)
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len OMHOCTOPOHHEM DACHONOXCHEE CHEra Ha KyloJe Olpenela-
ey no rpafexy ma pEc. I Eosdfemmerr  m,= 2,4, TOrZAa OHOCTO-
poOHHSA CHOrOBag HATDY3EA

Gyew™ S,-ﬂ,-r, =1I500 « 2,4 « I,4 = 5040 la (7.3)
PacuerEHe HATPYSKA Ha pedpa OEpexesseM 1o o, 3.6

nar pedéep
=280 _785u

~JocroanEad MOrORHAR HATPYSEA:
Q=go(t-F)=¢ql (1-t) =1200-7,85-(I-1t) =
=9420(I -t ) HMm=9,42 (I -t ) wl/n (7.4)
-CHerosas NOTOHHAA HATDYSEA Ha pPeCpo IpE PABHOMEDHOM CHE—
Te Ha Bcoff moBepxHOCTE Kymoaa
P(X)= Qex [ (1-t) =I785+7,85. (I -1t) =
=T40I2 B/M =14 (I - t ) xH/M (7.5)

~-Cgerosas UOT'OHEAS BATPysKa HA Pedpo IOPE ONHOOTOPOHHOM
CHOeYe B2 Kynode
Pulx)= Geq I(1-t)* = 5040 - 7,85 - (I - t)3 =
= 39664 H/u = 39,6 (I -1)® rH/u (7.6)

PacusTEHG CXEMH SArpyXoHEf IPHBOXSER Ha pEC. 32.
PaccuETHBaOM pedpa Kynola KAk TPOXWADHADHHO aDKH.
7.2. Ompepememve ycmumRl B pedpax Kymoaz.
7.2.1. locTosHHAas Earpyska.

OnopEHE PEARTZH ApEH

A" = B® =g+ %R+ P, =1,9-30+ 242,30,
+1,7 = 200 xH (7.7)
Pacuop 2
m=-§-[l§-(sm+3~)+1> (R-nr)] = 1§ [ 31,9 +
+ 242y 1.7 (30-2)] = 232 =K (7.8)



Usrméarmme MOMEHTH OT NOCTOANEOE HATDYSKE B IDEXEXAX OT
ONOPH N0 CTEHH IAXTH BEIHCAADTCH HO yDARHGHED:

2
M" = A" - 9o2x2(1 - .% ) - 9_“.«2l£- H"y (7.9)

y - OpIMHATA OCE &DKH, odpasyemift Hedpamu pupejiendercd 2o
Gopuyae:
y=VRZ - (R-x)% ~ (Ro~- 1) (7.10)
Tme R, - pajEyc KpHBESEH pedpa UpH HDEHSTOE CTDPEIR® DORRO—

ma f , ompemexsercs mo fopmyze (6.I), mpx
£/D =1/6:

D*+4f2 _ 5D _5:60_
Ra= 8‘; =—6—=—5—w—50H (7.11)

7.2.2. Cperomad HATDysSKa ES BCEM IpOJ6TS.
OnopHHe peaxmER

Aczs‘!:_%L:Hi—a-Q:ZIOxH (7.12)

Pacnop
P.R* 14.3
Ho= —gr— = <5 = 2I0 xH (7.12)
Hsredanmge MOMOHTH
2
M= Ao - BeX (1. L) - Hoy (7.14)

7.2,3. O@EOCTODOHESS CHErOB&R HATPYSE2

OmopHHS pPeaxIEE
Re=-2BeR 939,630 27,3 uH (7.15)
Be= B R — =300 90 29,7 x8 (7.16)
fie= _Tii‘,ﬁ__ <2730 _ 89,1 (7.17)
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Tadm=me &

Koopramars COYeRES

CHAYCHES HSTEJAREEX MOMSHTCER M

P ¥ t b ¥, N" N° © e G ipty B
“ M M ¥H kHu XAy kHy kfu Jo2ils
I 2 3 4 5 6 7 8 9 I0
0 0 0 0] 0 0 0 0 0 0
3 2,093 0,1 1,421 102,14 65,60 I81,7 455,0 197,3 520,6
6 3,863 0,2 2,67 175,35 2,0 23,6 675,7 325,6 87,7
9 5,376 0,3 3,725 285,69 I3I,5 250,7 736, 382,2 867,7
I2 6,647 0,4 4,57 258,51 32,6 250,5 694,6 383,I 827,2
I5 7,697 0,5 5,2 278,43 16,7 21,1 595,1 337,8 71,8
18 8,539 0,6 5,62 289,4 90,1 172,4  467,8 22,5  557,9
21 9,183 0,7 5,863 294,59 58,8 14,9 335,98 I78,7 3%4,7
24 9,639 0,8 5,97 296,52 26,8 59,0 210,I 85,8 236,9
27 9,01 0,9 5,998 296,97 4,8 16,8 97,2 2,6 IO2
30 10 I,0 6,0 297 0 0 0 0 0
33 9,91 4,8 16,8 -81,I 2.6 =76,3



36
39
42
45

51

87

9,639
9,183
8,539
7,697
6,647
5,376
3,863
2,083

26,8
58,8
90,1

116,7

132,6

I31,5

I12,0
65,5

0

59,0
I14,9
172,4
221,1
250, 5
250,7
213,6
181,7
0

IlpogoxxerEe TAlK. S

~146,0
-194,5
-226,2
~240,3
-235,8
-211,7
-166,0

-96,5

0

85,8
173,7
262,5
337,8
383,1
382,2
325,6
197,3
0

-119,2
-135,7
-136,1
~123,6
~103,2
-80,2
-54,0
-3I,0
0



YpaBHOHRS H3IECAImZX MOMEETOB

M = Ax - Fy (x-2) - H'y  (0sx=R)  (7.I8)

M¢ = B® (2R-x) - H®y (Rex<2R) (7.I9)

3mecs F, w ¢~ paBHOmeficTEyNmAd B ROODHAEHATA IGHTpA TA~
¥eCTH YACTE HATPYSKH CI6Ba OT X @

Few PeR[1-(1-1)] (7.20)

_Rr,_ 4t
xe= 5[t~ gyl (7.21)

SHAYOHWA KOODIHMHAT OCE ADEM, HOKOTOPHX BCIIOMOTATENEHHX Be-
JIMY7H ¥ M3TRC2KOEX MOMEHTOB B apKe IDHBONOHH B Tadl. S.

CoueraHEd HmocrogHHoR X moiaHo## cHeroBoR HAUPY3DK JADT Ma-
KCEMaJbHHE 3HAYEHEY BEDTEXAARHHX Deaximid, pacnopop ¥ ycuamk B

ONOpHOM KOHRTyDEe, A DAcYeTHHME CYIAyT H3TACaDmZe MOMeHTH 0T CO-
gerTamEd DOCTOAHHOM X ONHOOTODOAHe# CHeroBOf#f Harpysox,

HamGoysm#t mOJOEMTONBHEE HM3Trmammuit MOMEHT BO3HEEAET B
CeueHMM X = 9 M E paBeH 868 xH/M, a OTPHIATENEHHH B COUOHEN
X = I8 M u paser 136 xH/M.

OropHEe pearIEy OpE COYeTAHuMH HAIDys3oK I m 3:

A A™ + K¢ =200 + 267 = 467 ®H (7.22)
B = B™ + B® = 200 + 29,7 = 229,7 rH
H = H®™ + H® = 89 + 230 = 319 &H
73 ypaBHeHEA I CHEyCa YyTJA HAaKJOHA KacaTelxsHofi K OCH
apKu sin ¢ = _Ri_;og

, Haijem, wro mpg@ x = 9 M, ¢ =
24°50°, ampz x = 18 m = I13°51°,

FanogHas NONepoUHAS CENA B COUSHME X = 9 M
Qo= A = Frug- ac(i-t/:z) Gemx = 467 - 225,7 -
9,42 .« 9 (I - 7—)-I9~=15213H

Frg= 3262 30[1 - (1 -0,9)%] = 2257 =H
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Ilpononkkas CEIA B apke mpE X = 9 M.

N == (Hcosy + Q,siny) = - (319 « cos 220,50 + I52,1 -
sin 229,50) = - 353 xH (7.23)

Basounas nomepevHag CAMR B CeYemmm X = I8 m

Qo= B = G.2c(1 -%) = Gemx= 467 - 289,4 » 9,42 .
"18 (1 - 058 - 1,5 - 18 = 24,7 = (7.28)

HopMansHAS CHAA B ceUeHEM X = I8 M

N = - (319 cos I3°,51 * 24,7 . sin I3°, 5I) = - 3I5,9 =il
(7.25)

7.2.4. lloxGop CedYeHEA apkm

[IpHAMAMAEM BHCOTY H IHMpHNY ceYeHEs aprE h = 1,60 M,
b= 0,2 M m3 Hocox Broporo copTa ToumuzHof 20 MM.

Inomans CEYSHAA B MOMOHT COIODOTHBJIGHHA COUCHHT

Fp= bh =0,2 - 1,65 = 0,33 u2 (7.26)
W o, 2
W= bt = 0.2 L 1,857 _ 0, 09075 18 (7.27)

OTHOmERE® MEEMMANEHOTO PAi¥yCa THYTHA JOCKE K ee TOJMEHS
Lo 828 = 1535 > 500
mo rada. 8, 9 [I] m,=1,08 m, =1

In npenaToft BHCOTH cewemms mo Tadx. 7 [I] m,=0,8.
PacueTHOe CONDOTHBIGHEE NPSBECHHH COTIACHO Tadi.3 CHulla (I]

R.=Rmgmy-m, =I5.0,8-1.1,08c=1I3Ma (7.28)

Ilo BepXy apra DACKDOILICHA NAHENAMA NOKDHTHS C MAroM
1,5 M, 9TO MEHBNE BEJMYHMHH

Lanbis _ 140 - 01?2 : LIS _ 33,

coorpercrsyxmest v, =1 B e 2.3 m. 4.I4 [I]
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CremoBaTeNEHO MMEeT MeCTO CILIONHOS pacKpelLieHme Bepxmed
KDOMRI: TIpZ IIOGNIORUTEJNHEHOM MOMEHTE B apke — craToff, a IpH OT=
PEDATSIBHCOM — DACTEHYTOR.

Apka DACCUMTHBA@TCH KAK CEATO~E3OTHYTAfA B COOTBETCTEEU C
m.r. 4.I7, 6.25 7 6.26 CHalla [I] npm meficvsrm B CeveHEH
X =9m
M = 868 xHim n N = 353 xH

Pacyersas mmea:
l,=0,58D - 1I,07=0,58-60-1I,07=2372m (7.29)

T'nérocTs:

A = —U}E'g-ﬁ- =—0"-2ng-ng- = 77,74 (7.30)
KoodhfsmmeET DPONONBHOTO H3THGA:

¢ =200 - BW-=-0,5 (7.31)

o m, 4.I7 CHall [I] mpm WV, =H:

N =
‘ﬂl—mnl-, " e v U, =

= 0,85 (7.32)
M, = _‘é‘- = poge- = 1020 i (7.33)

HauGosmmme EANDAKCHES B apKe ompelelapTcd mo dopmyre:

N M 353 - I0°% , I020 . I0° _ _
T tTwe = - + <G 5075~ = 12300000 Ia =

=I12,3Ma <= T 3 M (7.34)

7.2.5, YerofmmsocTs mwiockolt fopuH mefopMEpoBaHEA

YerofrmmBocTh maocko# fopmH nefopMmpoBamus mpoBEpAeTCA B
CEYEHME ¢ MAKCHMAJIBHHM OTPENATENBHHM MOMeHTOM IO dopmyuae 33
[1] :

N Mg "L
VRQFBP + ( ‘PMRK WRP) =1

(7.35)
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Ha paccMaTpEBaeMOM y9aCTEE PeCpO EyNOJa MME8T PACKpen-
JIGHEEG KPOBONGHHMA IAHOJAME CO CTODOEH PACTAHYTOR KDOMEN, HO-
oTOMy M = I, 2 K 3HAWGHEAM @ H , BBOJATCH IONPABOY~
HHe ROSPIEUMOHTH K,y B K, .

lipz pacweTHOA IMMHE OT ONODH JO KOHEKOBOTO ONOPHOTI'O
KOJEIA

- 60 - 4

1y = =30,Im (7.36)
TmérocTs:
1
ny= —U:mh—— = U—;mgig%’—z——— = 520,8 (7-37)
3000 3
= o= ee—— = 0,0I 7-38
= N T " 50 - 8 7.%8)
2 . .
% = _Iit.%b_hka_ =140 -0 22 : 1 = 0,I03 (7.39)
P ’

KosdfummenT® K y E Ky IDE M»> 4 oupejeaaprcsd IO
Gopuyam:

Ip |2
K= 0,75 + 0,06 ( & )% + 0,605 —2 =

= 0,75 + 0,06 (§2%0% + 0,6 - 0,6 - §%L = 20,7 (7.40)
L]

K= 0,142 42 + 1,76 £ 4 T,daty =

=0,142 3% + 1,76 582 + 1,4 - 0,6 = 3,6 (7.41)
Bmecs Ip=1ly
ap=—t =3l - 0,6 (7.42)

Henonsays npexHE® SHAYCHHS ? = 0,85, ompermeJmm

M, = hoe = I57,14 xH (7.43)

Hoxerapws ace sHaveHRd B (7.38), momygaem

T T2 IO T * U T s —
? ’ . ’ » *J,0e . - »

= 0'64 <1 (7-44)
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CaemoBaremsso, ycTOAUMBOCTS OGECISYOHA.

7.2.6. PacueT ONCDHOTO y3J& ODEp2HEA pedpa Kyuola.

PaccuaTpEBaeM J(Ba BApHAHTA YRJOB:

- oU¥pasne pedpa KJIOI2 HEHOCPEICTBOHHO H2 XEJS3006TOH-
Euit onopEu# RomTyp (pme. 7);

- ONHMpaHWe HA KUPIMYHHe CTEHH Yepes xatem (pmc. 9 m IO).

JTON HARIOHA KAcaTeNLHOE K ocm 8pKH B ONODHOM CeYeHAn
v = 37°,

CIODHNE DEaXI#E, 3 TAKES HODMAJEEHG ¥ TONSDOUHHe CHLIH
B ONODHOM COYGHHA IDE SaTDYXSHHEE KyNOJA NOCTOSHHOH HATPY3ROH
¥ JBYME BEJaME CHETcBOR HATDYSKH UDEBEIGHH B Tall. §,

Tabmmma §
CoderaHde HATPY3OR Jecumaxue
OIODHHO PearIun nonepevEas
CEIa Ha Omope
A E | 2| H A
rH BH xH | ®H xH

HoocToAHHAS TLNG OCHOY
Ha BCEM KyHOJS 410 440 - - 61,4

HocTodnEAsS IWMC CHET
HA TOJOBAHE IOBODX-
HOCTH Kynoaa - - 467 319 182,2

MaEaMansEas BHCOTQ CEUeHMA DKW HA ONODe OIpPEHelseTCH
W3 yeaoBAll crANNBAHEA

L850 _ 15-:182-10° o (7.45)

huin'
Rxb 0,2+ I,5. 10

I mapmanr yam (pac. 7).

Ha BOPTARANSHYD TOPISBYR IIACTHHY METAJLIAYecKOTO Gamsa-
Ea 1I6pejasTCs Paclop, a Ha TOPH3OHTANEHYD IIACTHHY — OIOpHAA
peaxngs, IpuEmMaeM BHCOTY Camuaka h, = 0,36 M, a ZmEHy ero
moxomsd I, = 0,65 M,
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PacveTsOE CONDOTHBJIOHEE XDEBOCHHH CMATHD B MECTSX KOH-
TaxTa ¢ CamsarEoM
Rew

S o
I T 4 ( -%-‘“—— - I) sinax
e 90°

= IS =8Mia (7.46)
I+(£§-I) sin3 37°

- 1S > 5Mla (7.47)
Ress I+(£§—I)sm’53"

HanpsameRMs CEATHS B MOCTAX KOHTAKTA JPSBOCHHR C TOpHEeBok
¥ TOPESOHTANHHOE MIACTHHAMM CamMvaRa

Hom _ 442000 _ . -
o= 3 = TR0y =6 - 10 Ia =
=6,II Mia < 8 MiIa {7.48)
6,——&2&!—:1%219%—2-—=359’104ﬂa=
v IGb ? 2
=3,59Mla < 5Ma (7.49)

Inactura I (puc. 8) omepra mo TpeM cropoEaM, T.K.
he 0,3 ~
o -~z =L8~2,
'MOMEHT B Hofl ONpOIeJIIM FAE B WaDHADHO OIpepTod Oajke

2
Moy, = 5'4; - _QII_B.ZQ.Q_:? = 30550 mu/u (7.50)

Tpedyemass TommuE2 mmacTEaH (um. 5.3)

Mung 30550 .
8,_,: 2}/-§-;”—L- = ZVW = 0,0024I = 24 mm (7.5I)

TlpuremaeM TONNEHY IMACTHEAR <O MM.



PacueTHAA LIMEA WBOB, NPECOSIUEMNMEX TOPNEBYD WIACTHEY
X GOROBHM JACTaM ¥ TODH3OHTATBEOR ILIACTEHE

Iy=2 36 +20~2 =9 cm.
THpurwmaeM BHCOTY mBOB K, = 6 MM, Ry, = I80 Mia.

HaupaxeBEWs B mMBax
v = H/(07 Lk, ) = g6l -
= II64 - I0° D2 = II6,5 Mia < ISO Mia (7.52)

DpreaMaeM ToImuHy GOKOBHX muacTEH & = I cM. Ha raxnyn
2 HAX NepenasTcd 3TACAmMEE MOMeHT

Mnz= "‘g" * -}'.‘2" = _A4;0_;__Q_.§§_ = 39,6 M (7.53)
B DSCTATEBAINAR CHIA
Npwz= —- = 480 = 220 x (7.54)

Haupakowan B NSAQTIHe

O —2B0* 6 _ 567 . 105 1.
iy s I0° I = 56,2 Mia (7.55)
. 3
G = ?20 : I, = 6II - I0° Ia = 61,1 Mia (7.56)

& = V Gnuz,w + 65;_9,_)4 =
=\ 6I,I° + 3 - 56,2° = II5,I4 MIa < 2I5 MIa (7.57)

B CBADHHX MBAX, NPHCOGNEHARMYEX IIACTHHH 2 K TOPESOHTANE—
HOMY JMCTY CAmMARA, NPOBEDEM HaupameHrnd o fopmyre I26
n. II.5 CHalla [4] :

Te=Rupg VTws"Te (7.58)
Ty = Ryz Twz ' Te (7.59)

e Ryg » Rwz = DRCUCTHHO CONDOTHEBIOHHS CTRJE ¥ MAaTEPHE~
aza mWBa COUTBETCTBEHHO.
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T4, Tz = TOUMOTDHYECKES CyMMH HANDAEeHW{l, BH3HBa=
€MHX IPONOABHOR CHyOf W MOMEHTOM B pac-
YETHOM CEYCHNM IO MOTAJLIy NBa X IO Me-
TajNy I'PABHIH CIIABIGHES.

B paccMaTpEBacMOM CIy9ae e = I, fue =I, ye =1,

2 . 2
T, =1[( B, Ta )+ (——%—::‘%'ig;—.sy;r—) (7.60)
2 2
H + 6
T, =% The ¥, Ta )+ ( Q:ﬁ;'_ﬁ?) (7.6I)

3Hech: P = I; p, =0,7 ki - BHCOTA KaTera yIJAOBOI'O WBA;
¢ =0,008 M; 1,= 0,64 m~ pacueTsas jimHa msa.

TpeEvMacM BHCOTY mBa k, = 8 MM, pacueTHad ImmHa mBa
64 cm.
T's = ( - 440000. )2 + ( 39600 ° 6 2)2
I+0,008 70,62 I - 0,008 - 0,64
=I,I2 + 10° Ila = II2 Mla < 2I5 Mia

Tz= ( - ?40(,)%‘ =T )2 + ( 39600 - 6 ?)2 =

2-077+0,008 . 0,64
=16+ 10’ Ila = 160 Mia < IS0 Mia

[lmprra ¥ TOMEEA IOPE3CHTAIGHOR MWIACTHEH 3 by.s = 0,4 M,
Suas = 0,02 M, ee mIOMANF ¥ MOMGHT CONDOTHRIGHET

Frns = buxs *To= 0,4 * 0,65 = 0,26 u2 (7.62)

v 2 . 2
Wons = ‘D_ms_ls_ - Q..é_gﬂ.&. = 0,0282 »® (7.63)

OnporunHBaKmMEA MOMEHT

Mo = BB + 8ug) = 440 - 10° (%28 . 0,02) =
= 88000 mu (764)
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HanpaxeHnsa NOX I'OPE3CHTAJNEHEM JHCTOM CamMara

6=i%+%.=i€1+62‘R¥.1uy (7.65)
']

rie Ry, = DACUETHHE HANDAKGHES CEaTHA B GETOHE;

v ~ Ko3(fMIMeHT HepaBHOMEPHOCTH BaupaxoHuil, 11
paccmaTpuBaeMoro cayvags y = 0,75.

= Mon /Wans = 155989 = 312 - 10% I = 3,12 Mla (7.66)

6,= A/Funs =400 -16. 10°ma =1,6 MM (7.6
Taxum oCpasoM, HanGOJNBIWE HANDAROHEA CEATHS
6 =6, + 6, =3,I24+1,6=4,72Ma (7.68)

MOTYT? OMTH ROCHPWHATH COTOHOM NPAKTEYECER JGofi MADKE.
PacrarzBanuze HANDIROHRA

== 6, + 6, =-3,I2 + 1,6 = 1,52 Mia (769)
BOCITPEHEMANTCA AHKSDHHMY CONTAME.
CorsacHo n. 5.3

=S 1+ =98 @+ Lfp) =0,02u (.70
v = l¢- ¢ - 0,06 =0,65 - 142 - 0,06 =
- 0,426 u (7. 70

a0 08 -y -0 (7.7
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PacuerHHe pacTATEBakmWe yCHIMA B QHKEDHHX dolTax

T=

]

[Men- Aa] = g [ 88000 - 410000 - 0,161] =
= 51600 H = 51,6 xH (7.73)

Tpedyemoe cederHme GOJTOB HO YCJOBHAM CDPO33

F = ﬁ? = 0,002933 u2 = 129,33 o (7.74)

Ipmuaen 6 4 30 T, = 42,4 o,

IInomams IBYX KpafHEX PACTAHYTHX GOJITOB IO OCIASIOHHOMY
Hapesko#t cevermm

Fur = 5,189 + 2 = 10,387 o (7.75)

Hanpaxes#e DacTIEGHHA B COJTE

5=W85§82-=5-m7na=sorma (778)

He IPEBHNAET DACYOTHOrO CONPOTHBICHES {YHNAMEHTHHX GOITOB
Ryq = 145 Mia

Ha yuactke I, - |, HEEHAS WIACTHHA MPOBEPACTCH Ha
nefcTBre E3THCAKmMEro MOMEHTA

Z 51600
MK=—2—'C=-—2—'—~ C,09 = 2322 M

3recp C = (40~ 20 -2« I)/2 =9 cm (cm. prc. 8)
HanpaxeHme :

6 My-6  _ 232 - 6

8
- -2 6. _249.1%m - (7.7
®8us” 0,14 - 0,02

= 24,9 MIa > 2I,5 Mla

CremoBaTaNBHO, TPECYSTCA YBEJHWATE TOMAHY IIACTHHH. [pumdem
Onns = 2,2 cM. COOTBOTCTBYNHC® EANDARCHUE =
= 206 Mla < 2I5 Mla 69



2 papuant ysua (prc. 9 m I0).

Bamvax pedpa KymoJa HepeliaeT NABJGHWe Ha CTEHy depes
IBa TMWIMHIPAYECKHX Wapmupa (KaTRa). PacueTHOS COMPOTHRVISHEE
RaTROB CEATHO R, = 8 Mla. Jimma rarxos 25 cM, ciaeposa~
TENHHO, TpelyeMull IMaMeTDp XaTka

_ A _ 467000 - _
de = "R5 Lx 2-8.100- 0,08 ~ M=
=12 cu (7.78)

PaccTodHEMe MERLY KATKAMN ONpPeHeNdeM HCXOMA U3 HeOOXOmE—
MOCTH OCecHedYeHmsI yCTOUYMBOCTH CallMara HA ONDOKMIHBAHWE HAM~
GOJTEIMM PacIOpOM IDH COOTBeTCTBYRmeR eMy omopHo# peaximm
(cM. m. 5.3).

Lo>-L2fhe L2 40 0.3 0,47 (7.79)

Bepranassned TOPUGHEAR NAACTYRARS CAUNANE TORAK ®O, KR X
B IepBOM BapmaHnTe, T.e. BHCOTOR 36 cM u Toxmmmof 2,5 oM,

Huxeaq ILATA BHYTDHE CAllMAKA PACTATHEBAGTCH ycrimeMm, neoii-
CTBYRIMM B ONOPHOM KOHTYp®

Vox= e = 40— = T692 58 (7.80)

2 sin %
¥ ¥3T¥6aeTCAd KOETAKTHHME HANDIROHHAME
6, = b“}h‘ = -0%02—'08,-65 =315 * 10% Ia = 3,15 Mma (7.81)
WsrEdammuid MOMOHT B ILIACTHEHO

2 T 2
e Jep - 3.8 107 - 0.27 _ 1575 mu/u (7.82)

Tip TOJNEMEHE JAMCTA ILIACTHHH § = 25 wM HanpszeEua B Helt
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M- Nox  __ IST50 -6
6 =28 516

+
1,47 I.0,025°. 1,47

+_U_%§952._'1.I_g3-=2,m - 10° Dla = 207 MIa < 215 Mla
? '

(7.83)

Omoppait ROHTYD HDMEAT H3 IONOCOBOR crams maprm I4T'2
cevenmen 20x3 o F = 0,20 - 0,03 = 0,006

5=.._’%%—-=192'I =2,82-108m =
1]

= 282 Mla < 3I5 - 0,9 = 284 Mia (7.84)

IlpacoerMHOENe K HEXHOMY JHCTY GamMaka BHIOIHAGM yI-
ZOBEME WBaMp BHCOTOR k, = I8 mm smerrTpomamm 9 S0A. Ipn mug-.
Ee mpa Iy = 65 cm

Now _ _ __ 1692 . I0°  _ 108 e <
T = Gt T - 0,008 - 0,7 65 = 2,08 - 107 1a =
w 206 Mia < 215 Mia (7.85)

Ha merammgeckuit mEcT pasmepamz 0,65x0,3 M2, yRIAIHBag.
Mt Ba CTEHH IOX KATEAME, ZKeHCTEyeT OTHOP

Am 467000 (3]
(5] =—-F—,-n—“5-——=—m'g-5=2,4 - I0° Ia = 2,4 Mia, (7.86)

BH3HBaWIMi B ILIACTHHE H3rECANMAS MOMOHTH:

. 106 2
HA OIOPe Mgs = 2 10, + 0.09% _ 9720 mu (7.87)

6 2
B Oposere M, = 24 - JO7 . 0.477 _ 9720 = 56550 mu (7.88)

TpeGyemas TOJMMHA JHCTA

.__‘/_ﬂi = §_——6 96350 _ 0,04 M = 4 cm (7.89
¥ Ry 215 . I0 ' )

1



7.2.7. 3axpemneHEe OHODHOTO KOHTYpa KymNoJa HA CTeHAX.

Corsacso m. 4.3 MeTaMYeCKHR ONODHHYE KOHTYD HOOGXONH-
MO 3aEpOIOHTEH HAa CTeHe Tak, YTOCH OCeCHeuHTh meperavy ycwmwml
OT HOTO BIOJb CTEHH ¥ HO IPENATCTBOBATH CMENOHMD KOHTYpa,
BHSHB2EMOMy HONHOZ CHEroBoif Barpyskof Ha Kymoa Homepek CTEHH.

BapuanT Taroro KpeIJOHES NOKA3aH HA pEC. 33. JmeMEeHTH
"a" IPEBAPEBANTCH K ONODHOMY EOHTYDPY KO 60 yCTQHOBKE Ha M-
cro.

Mexry snemeHTam# "a" ¥ "B" NoiEeH MpeNyCMATPEBATHECA 32—
sop B I MM, a ILIOCKOCTE CONDEKACaHHEA odpadaThBapTcs Ipafmro-
Boft cmaskofi. IIpy TakoM 3aKpeIUIOHEMA CIBUTaXmasd CHIa, AefcTBy-
nmas Ha yHop, paBHA pacmopy OT ONHOCTOPOHHeR CHeroBo# HArpy-
sgm  HC = 89 A,

OmperesisieM HaNpAXeHEA B MBAX, OPEKPEILIANMEX YIOPH "a" X
OHOPHOMY KOHTYDY.

Jag s e I"l/emm_mm___\ 1=t
L Q0 B IS
Po & ]
_£rr [ t 1 _a
B 2 B 17
6 [ 6 :«\ 7 ; 6
g2l -i

s
ST

Pec, 33, 9JIEMEHT KPEIUIEHUA OMOPHOIO KOHTYPA K CTEHE

TipEEmMBeM BHCOTY WBa kf =6 M, mmEHa msa [, = I9 cm;
Hampaxenesg B mBax OT Cpesa



6 fie g9 . 103

5 R 2Tu ki ps =70, . U, - 0,
= 56 Mla (7.90)

HanpsxeHErA B mMBax OT H3rHla

6 oM ______ 89 .103.0,03 _
2 e vy el R s e o B
= 139,4 Mia (7.9I)

CymvapeNe HANDAXOHHSA

6 =\562 + 139,4° = I50,2 MIa < I80 Mia (7.92)

¥nop IS ONOPHOTO KOHTYpa TABPOBOTO CEYEHHA SAAHKEDOH
doaTaME B XeJesoCeToHHHZ mosac. Ha ymop mepenaercd cmia H =
MOMGHT M= He-(Z, - ¢) =
=89 - 103 . (0,I5 - 0,03) = I0680 mM (7.93)

Ha oTH yCWAA NOJEHH GHTPH DRCCUMTAHH AHKEpDHHE GOJTH B

IBH, NPEKPEIIANNHEE ROCHHRE "O" K T'ODHSOHTAJBHOMY JHCTY yUOpa.
Imea meos I, = (8 = I) = 7 cM, BHCOTa k; = 6 MM.
Hanmpszerns B mBax:

- e M___ 9000
¢ T ATKTRy Y TWe T 00 -UE 07t

+—-I—Q-6—8£-:F— ='I'm . 108 + 1,6 . I0,9 =

6,7 + I0
= 1,76 . 10° a < I80 MIa (7.94)
3necs:

3_g 3
W, = Xepe{lu =8) (II‘; 8) 6,7 . 10763

YewmEs B aHKePHHX OOJTaX

W, = ¥ = 1680 - 53100 B (7.95)



Opemmwacu 4 Gorra d =20 mu, F = 0,0003I4 m2.
HopuaxpbHHe HanpaxeHES B COXTAX II0 HAPe3xe:

6=T?!20;S—‘=WD%%%IFU’:B_=IOG%QBM=

= 106,3 MIa < 2I5 Mla (7.96)

HampsxeRma cpesa

f-m_ ~ " " N -885'70000113

= 88,57 Mlla < I50 Mila (7.97)

7.2.8. Pacyer ROHEKOBOT'O OINODHOI'O KOJEIA.

CoraacHo #. 4.5 mpeXyCMOTDERO RECTRO® NDHCOEAWHOEMO De-
dep K ONOPHOMY KOHBEKOBOMY KOJNBHY. Ha KOJBLO mepexaeTcA paclop,
IOmepevHAS CHA2 ¥ BH3HBaeMHE ep XpyTAWME MOMEHT 0T ONHOCTO-
pomzef ORAIrOBNON HATPYOURN, DOORpeNANHNON 10 BARORY Ryduveokol
napados.

He- 89 5H, Qo= Byr— -3%8-80_207m (7.9

PeCpa DpEMHRADT K KOHBEOBOMY KOJENY C maroM [, =
0,523 m, mosToMy Ea I m.M Komsma

P = 28a0- = 167,9 s/, Q= Ugszs = 56,6 xH/u,

% = 56,6 *+ 2 = II3,2 RH/M (7.99)

31 Bo3nefCTBEA BHSHBADT B KOJEIE IPOXGABEYD CRIY, KRTE-
CGaxmpf®t B Kpyramef MOMEHTH (cM., TaGmmHE 3 7 4) , MARCEMAIE—
HHO BHAYEGEHS KOTODHX

2 .
Mo P = $o67rE - 197,2 2.100)

2
Myp= 220 = 5_6a§1°_f20jlgalé§ = 29,2 xiy (7.101)
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Mysy= 0,I37Pr,? = 0,187 - 167,9 + 2% = 92 ¥B/u (7.102)
N¢ =0,5Prx =0,5-.167,9+ 2 =167,9 (7.103)

Kpome TOro cIrefyeT ydYecrh TAKXE HODMAJBHYN CHIYy OT I0-
cToAHHOE HATDYSEHA

H* 232 + 2 _
N® = T = 9oy = 885,6 xH (7.104)

HopmarsHas cmia B KOJBIE

N =N"+ N¢ = 8856 + 167,9= 1053,5 g  (7.105)
SazaeMca cevyeHEeM Xoasna 50x25 cu mpm S =& = I2 mM
8, , &, - TOmMHA CTEHRE ¥ IOJKE COOTBOTCTHOHEO.
Onomans cevenms
¥ "z[hxsz + &, (b, ~28, )_I =

=2 [ 0,5+ 0,0I2 + 0,0I2 (0,25 = 2 + 0,0I2}= (7.106)
= 0,0I74 M2

MoMeHTH WEepIMA H MOMEHTH COIDOTHBJICHHSI

T =

by By = (by =28, ) (hye - 28)°
i< =

_0.25 . 0,5% - (0,25 = 2 0.002) (0.5 -2 0,012)% _

=573 - I07¢ y (7.107)

3
7, = b hy - (bxl; 28,)%(hy-28,)

_0.26% - 0,5~ (0,25 -2 - 0,012)%0,5 ~ 2 . 0,012) _

=1,93 - I07% u (7.108)
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p—
Wi = g = % < 2,29 - 0% (7.109)

Wy= oo = 10235_59;5 = 1,55 - 103 u (7.110)

MomerT HHeDIHA ¥ MOMEHT COIPOTHBAOHHEA NDH KDYIOHHH
SR NVl A 0t4882 . 852382 . 0,012 _
x—hx+bK’25 - 0 + U,y - ¢ Y
=2,23 - 1074 (7.111)

W,= 2h,b,8 =2 . 0,488 - 0,238 - 0,0I2 =
= 218 - 1072 M3 (7.112)
3neck h,= he- &, =0,5 - 0,0I2 = 0,488 u,
Gew by~ &, w 0,856 » 0,002 = 0,330 & (7.113)

IIpE BHIMCICGHE® RSIECANOEX H KPYTANAX MOMGHTOB B KOJENS
HECIOJNBL30BAH NAPAMeTD

-4
K = 0,361 —3¥- = 0,36 2283 = IO _ 0,148 (7.114)
T 573 « I

CyMMADHHE HODMAJNBHHO HAUDAXOHES B KONEBIO

. 5. . 108
a=%+%§+l"—t— 053 - 5 - 30, I97.2 - 103

Wy ~ 1,7 - 107 2,29 - 1079
92 . I0° -

KacaTenpHHe HANDAEEHAA OT EDY9eHHA

29.2 . I0°
= _&_-F =10,4 Mla < I50 Mia (7.11I6)
Tur 2,81
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MoTaILIMYECKEe OTOJOBHEKN pedpa NDECOSIFHSDTCA K KOHBEKO-
BOMy ROJBIY IDZ IOMON¥ TOPR3OHTANBHHX HAKIANOK ¥ BODTHKAIE-
HHX KOCHHOK, HA EOTODH® AefCTBYDT DAcHOp OT HOCTOSHHOR ® ofi-

—

gocTopoHHeR cHeropof marpyskm H = 3I9,0 rH, momepeusas cm-
aa Qg = 29,7 rH ¥ BHSHBaeMHE €D MOMOHT

o= Qary =29,7 - 2 = 59,4 xHu (7.117)

Ycnnmms, ReficTByXmEe HA CONDAXEHRO

Ni:-’hi+%=g%5‘f+-3-£2=267xﬂ (7.118)

Np=- o+ 8 =594 . 319 43 m (7.119)

= CXIMENMES, HOSTOMY MypyIH, NpECOXMEANMEE OTOIOBHEK K OG-
Py, CTaBEM KOHCTDPYKTHBHO.

Ilpr neficTeEm pacnopa, BH3HBAEGMOT'O HOCTOAHHOR u monEof

creroBot marpyskamm H = 440 xH, B Topme pedpa BOSHEKANT CXH—
MAKUO AANDAROHUSA

6 = #3145 - 10 1,3 . 105 (7.120)

OTH HAUPAXOHES BHSHBADT B TOPHEBOH# IIACTHHE OT'OJOBHEKA
B3rEdanmEl MOMEHT

- 6 - 2
M = .37 0.27 _ 6850 mM/u (7.121)

Tpedyemas TOMIWEA MISCTEHR

52l oz 6850 _
Ry =2 resosos = 0,014 x (7.122)

IlprEMMaeM WIACTEHY TommmHod & = I4 .
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8. IIPVMEP PACYETA M KOHCTPYVPOBAHMA
APOYHO~BCIOAPYIEHHOI'O KYIIOIA

PaccmoTpaM OCOOEHHOCTE pacdeTa ¥ KOHCTDYHDOBRHMSA 2pOY~
HHX BCHADYHWOHEHX KyNOJOB Ha IpPEMEpe KynoJa Ea MEeCTEYTOJBHOM
IIaHe IMaMeTpoM 45 M E ormomemms {/D = 1/6 (pue. 35).

8.I. Harpysk® Ha RyHOJ.

HopmaTupgasg PacusrHag
HocrogrEaa Rarpy3ka EaTpyska, la rarpysxa, Ia
KpopedbHEHe TAHENH ¥ KDOBJA 870 I000
TexuonorrgecKas HATPY3Ka 180 200
Co6cTBOEEHYE BEC BTOPOCTSNEH-
HHX apoE 180 200
Hroro: Q¥ =12,30 q = I400
Co6creerHHE BOC TIABHHX "
apox Qax = 180 Qepa = <00
Urorai qy = I4I0 q, = 1600

HopmaTHBEHE BeC CHEI'OBOI0 HOKDOBA:
S,= I500 Ha

Tag Eak LIA COOTHOMGHEA 4, /S, = I4I0/I500 = 0,94,
¢ =1,4 on CHell [6] , pacueTmas cHeroBas HATPYSEKA B COOT-
BETCTBEE C H. 3:

Qex = Sffm = 1500 * 1,4 - I,0=2I00 I

8.2, lpemsapurensuufl pacyeT TIaBEHX pedep (CGe3 yueTa
PACHOPOB BTOPOCTENEHHHX apoK)

KogcTpyRTEBEASA 0COGSEHOCTS FAHHOX CHCTEMH COCTOHT B
TOM, YTO OUSpTAHES #X ocel SaBACHAT OT NPUEATOTC COYOHHEL.

lloaToMy HOOGXOLEM IpONBADRTENEHHE HpaGIEXOHHHA pacueT
¥ DOXCOp COYeHEA IVIABHHX apOK.

IpemBapATe bENO PA3MEDH CeYoHME IVIABHHX apOK ONpeNeJs-
PpTCA IPH PABHOMEDHO PACHpeXeJeHHHX NOCTOSHHOE H CHeTOBOR
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ONHOCTOPORHO# Harpysrax., Ha 9ToM sPame yAoCHO ¥ COGCTBOHEME
BEC TIABHHX apORK BRINYATE B NOCTOSHHYD HATDY3KY, EKak DaBHO-
MOPHO DPacHpeneleHHYD.

Tor7a NOroHAHE HATDYSKH HS XMATOHANEBHHO apKH CyAyT pac-
IpexeneHH N0 JEHefHOMy 3aKOHY:

g@) = g, (R-x)/R

P(x) = po (R-x)/R
8, = q,I
Po = Qeul (8.1)

r@e 1 =DsinX , 1, D BN - CTopoHA, I¥aMeTp ONHCAHEOK
OKDYXHOCTH ¥ YHCJO CTODOH
MHOTOYTONLHOTO IMIAHA COOT—
BETCTBEHHO.

CxeMa SarpyZeHEA TIABEHX apOK IOCTOSHHOR E OHHOCTODOH-
He#t cHerosoff HaTpyskoil HpEBeZEeHA HA DPHC. 35 .

OT ®TEX HATPY30K MARCHMAJLRHI HIrACammuit MOMOHT BO3HE~
KABT B ROXYAPRS, GRGSOIMNR 0T OHATERGS RAIDYRRN,

Ecoz mpencTaBETH YACTH DACHPEZENOHHOX HATDPYSKE B BELE
IBYX COCPONOTOYEEEHX CHI, HPEIOXEHHHX HA OHOPS M B MECTe
TNpAMHRAHNS NepBOoR BTODOCTONOHHOR apEM -~ EaK HOKA3aHO HA
pHC. 35) , MakcEMAXpEHE E3THCammE® MOMEHT B KOODIMHATH COYS—
HAS, B EOTOPOM OH BOSHERA6T, OIPONENANTCA MO fopMyaam:

Mmat =xxm - i"‘{ym (8.2)
smecs: A = 2 (6g.+p.) - &2 (1-35)
~ ~ 3
H = +[AR-g,(r-3)7/38]
a =d/cosZ

d - mar BrOpOCTENSHRHX SpOK B ILTAHG;

D CR,
X, = - s (8.3)
mo2 sinf Vc*+sin2 Z

rme ¢ =XA/H
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2 2
Ry = —-I-—E;&—— ~ pamEye MAIERRpEIecEOR®) (8.4)

IOBEPXHOCTH

Yo = VR (- BPsinz 2 - VR2-Tsin'Z  (s.5)

B pmamHOM mpmdepe D =45Mm; f=7,5m,n =6, o'=3u;

TOrZAa
I1=45sinf =22,5u

g,= 1600 - 22,5 = 36000 H = 36 &A
p,= 2I00 - 22,5 = 47250 H = 47,25 xH
a= 3,0/cos ¥ = 3,464 u;

A=%3(6- 36 +47,25) - B0o,3.468 (1 _ 3460 _

= 437,86 &
3

3464
T=qf 497,86 225-36(55 2 ) _g6,6m

437,86 _ 0,65

C= -6764-6-
2 2
_225%+4 - 7,5% _
R“__ _‘—8-<_7:5-—._ =12,2 M
45 _ 0,65 - 12,2
= - = 3'2'?2
T2 70,657 + s L sin & "
- 2
ym=V12,2% - (3,272 - 22,5)% sin*Z V12,22 - 23y5° _

=2,7 M

M, .= 437,86 + 3,272 = 676,6 - 2,79 = ~455 §H

#) Bupaxenns (8.3) m (8,5), mamEHe II& OCE apr:, CONEpEAT
¢ NEIRHAPEYSCKOH NOBODXHOCTH, KOTODOR NPHHANICEAT
JWI BEDXHAe IDAHK 4pOK. JT0 LONYCTEMO TONBKO JJIS HODBO-
TO NpRCIAXCHAS,
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IPOZONBHAS CHJIA B DACYSTHOM COUCHHEH:

N = Asing + Heosy (8.6)
lc, = D/2| sin2 X
: = 1
376CE: ¥ arctg mz -7y

3,272 - 45/2|
=arct =
€ i}lz,z’ - (3,272 - 45/2)2 snTE

= 0,765 wm ¢ =37°,417 &

(8.7)

]

N = 437,86 « sin 379,417 + 676,6 » cos 37,417 = 803,4 &H

Ilomdop ceveHME apOK BENETCH, KAK ¥ B OPOIHIymEM NpEME-—
pe, B coorercTEEM ¢ (I, m. 4.I7 .
HpemeM B Ka4Y6CTBO HCXCHHOTO CEYEHEO I'IABHHX apOK:
hxb =1I90 - I500 mu
h,b - BHCOTA ¥ MEPMHS COYSHES IJIABHO# apKM COOTBOTCTBEHHO.

BANMUTRNOCKAA 00 NOIYADKE HOROTA, HOSTOMY RPRCIEEOINO
PACYOTHYD MMy OXyapKR MOENG ONPOMOsATH, KAX JJA HACTH OK-

PYRHOCTH:

S, =1,07 - 0,58p=1,07 - 0,58 . 45 = 27,93 M
TOIrZa

Se _ 27,93 _
A= ToBoR = U2y 1,5 - B4
SQQO 3000 >
Y = = = = 0,723
A 64,4
No 676600
= I - = I - e
§ ¥ FRe 0,723 - 0,285 - I2 » I0°
= 0,726 (8.8)

No=H; F=hxb=1I1,5-0,I9 = 0,285 u2

R,=15+ 108m,m,me, =15.105.08.1,0-1,0=
=12+ 105 Ia = I2 Mla
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M _ 455000 _
My = __{5_ = —$9593%— = 626721,8 Hw
HB.IIPHZBHIB B pacueTHOM CedeHmHA
e=X + o - BO30 , BERIEE - 11,64 - 10 T < 12 M
(8.9)
e W =bh*/6=0,I9 + I,5%/6 = 0,07I25 u3.

Tlocore mMpeABApATENHHOTO OIPEHEJNSHHAA COYEHHA IJIABHHX apox
CTAQHOBHTCA BO3MOXHHM [OJYIATE X TOUHHE I'eOMETDPHYCCKHE OUep—
TaHEA, & TaKEe IapaMeTDH BTODPOCTEIEHHHX apOK.

8.3. PacueT BTODOCTONEHHHX apOK.

Hapyxmie T'paEM BTODOCTONEHHHX 4POK OCpa3yNT NUMHIPH-
YeCKyD HOBEPXHOCTH C DAJAyCOM, OmpeleiseMsM mo dopmyre (8.4).
HasHamM CEYOHEA BTOPOCTONOHHHX apOK H3 YCJIOBHA:

hai
I;
{ = HoMep BTOpOOTONOHHOHE apkm;
h,; = BHCOTa CeUeHHA L -roff BTOpPOCTENEHHORX apKRu;
1, - ee mpoxer, oupenexsemuft mo Gopmyue:

~ 1
~ % (8.10)

IE.:I —ﬁT-Z(E-I)dtQ% (B-II)

mpr b = 0 DoxywmM MpOJeTH BTOPOCTENEHHHX aPOK B OCAX (Ti ).
Torma:

Ro=R, - hy /2 (8.12)

bR - VR -4 .19

R'oi.) '{:i. = PaIMyCH ¥ NOGbEMH BTOPOCTEIEHHHX apoX COOTBETCT-
BOGHHO.

Ins ROHCTDYEDOBaHWSA Y3JOB HOTPOCYNTCA TAKKe YLJH HaK-
JIOHA RACaTeNBHHX K OCK ¥ K BepXHell Ipalw BTODPOCTENOHHHX £POR
B MOCTAX WX NPUMHEAEEA K IVIABHHM:

Y’oi =arc5in E-;Lror (8.14)
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Pp. = a@rcsin -2%“— (8.15)

HeoGxomamo oNpeXesuTh TakEe JJMHH Ooced ¥ BEeDXHEX TrpaHef
BTOPOCTENEHHHX ApOK:

Soi =2 Ry, fo: (8.16)
Sai = 2Ry ¥a; (8.17)

B radimme 7 NpuBeNeHH OCHOBHHE T'OOMETDHYECKNE XapaK-
TEPECTEKY BTOPOCTONEHHHX apOK JJIA DACcCMATPHBAGMOI'0 IpEMepa.

Jlanee caenyeT IPOBEDHETE HANDAROHASA, BOSHUKAKMEE BO BTO-
POCTONSHHHX apKaX OT HOCTOSHHO! M CHErOBOZ HATDYSKH.

BosMOXHHE CXEMH 3aTDYXSHES BTOPOCTENSHHHX apoK HpexcTa-
BIeHH Ha puc. 36, llocTodHEAd HarpysEa Ha BTODOCTONEGHHHE apKH
PacupefieNioHEa IO BaKOHY:

= 9Ro: 8.18
gy (x) VRT -1, /20° (8.18)

Takyp HarpysKy MOXHO IpECJEECHHO 3aMEHATH CyMMoZ mocTosmHHOR
PABHOMEDHO DACIPOIEJNEeHHOR HATDYSKE H HATDY3KH, OIMCHBAEMOR
xBamparHo} mapadosoff ¢ MAKCHMANEHHM 3HAYEHMEM HA OIOpe

g=c9 , (8.19)

TS C; - ABIASTCA KO3(IMITMeHTOM YBEJMUSHHA EATDYSKE.
Tt

Roi - fi

BesamHH C; JIUIf Hamero IpEMepa NPMBENEHH B Tadmmne ¥,

C"=

Torjia peakIud BTOPOCTENCHHHX 2POK OT HOCTOSHHOR HATDY-
3KU OYIyT CHeIMyRiEMA:

A, =2l g.fh -8 (8.20)
PR SRR o
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Tadnurma 7

owy |A-Topn | A-2 A-3 A-4 A-5 A-¢ | Bommo
Sﬂgqem, 560x140 460xI40  330xI40  330xI40 330xI40  330xI40  330xI40
Pammycy II,92 11,970 12,035 12,035 12,035 12,035 12,035
OCeBHO, M
TlporegH B
ocax I;,m 22,5 19,036 15,572 12,108 8,644 5,18 1,716
I, 22,281 18,817 15,353 11,889 8,425 4,961 1,45
f; ™ 7,679 4,567 2,766 1,517 0,761 0,258 -
£/ 1/3 1/4 1/6 1/8 I/11 1/19 -
Yoi 69,162° 51,782°  39,63° 29,6° 20,49° 1I,892° -
Pai 65,943° 50,46° 39,0° 29,16° 20,2° 11,73° -
Soi,Mm 28,78 21,645 16,65 12,434 8,61 4,99 -
Sgi, M 28,08 21,49 16,6 12,42 8,6 5,0 -
c; 1,81 0,616 0,3 0,15 0,0675 0,022 -



PacueTHas mimHA apré A-2:
I,.= 0,58 80, = 0,58 « 2I,645 = 12,55 M
B cooreercrema ¢ [ I] @opmynok 30 n.4.I7:

cTo-Ne __71._ 770 -
T = I-gror = L - oo e T;0em = 0,766

2
rme: F = 0,14 * 0,46 = 0,0644 w?; W= QI 0457
0,004937 M N,= H,,

A= {.oz hz = ,I2 5? - = 94’4; ‘P‘: 30?0 = 0’34
R.= ISmym -m, =15-1,0-1,0+1,0=15Ma

H OKOHUATEJBHO:
M = (2538 = 62963,4 Hu
?

_N . M, _ 6II00 . 62963,4
C=F+W=0,2"T7,

= 0,95 « 100 + 12,7510° = 13,8 . 106 Ia < I5 MOa

B Goaee mosornx apkax, mpE f;/I; = I/6 mpeoCuanammm~
MM CTAHOBSTCA MOMEHTH OT HEYDABHOBENGHHHX PACIOpPOB HPHE OJHO-
CTODOHHOM S8rpDyXeHEM KYNOJA CEeroBol Harpysko#f, nepepmapmmxcsa
HG BCe BTODOCTENEHHHe apKW. KpoMe TOTO, IDH PAcUeTe STEX
APOE MOXHO HE yIATHBATH HEDABHOMEDHOCTH DACHDENSNSHHES TOCTO-
auHofl HarpysRE, T.K. ¢; cragopsrcd mamhmz (em., radz. 7 ).

MOMEHTH CT HEYDABHOBEMEHHHX DACIOPOB MMENT MAKCHMATHHHE
3H2YEHES B KOHBKE BTOPOCTEISHHHX &pOK:

2
My = Bali (8.27)

Bce BTOPOCTONOHHHO apK# NOJEHH MMOTH IIPOBO3HHE IaCapHTH,
C 5T0f IleJbD HOROTODHE M3 HUX, HAIDHMED DACCMATpEBaeMad ap-
Xa A-2, JNONKHH FMOTEH MOHTAXHHE CTHE B KOHBES. PACUeTHHME yCE~
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1 Pac, 38, K PACYETY
Puc, 37. PPAMEHT HECYIIEH CHUCTEMKI TEOMETPUYECKO# OCH
APOHHO-BCMAPYLIEHHOTO KYTIQNA IIMATOHATILHOA APKH

P'i-t-Pi
4T

&

w

Y -

P} 2}
T +,r§ .
| ﬂ
1

: |

Puc. 39. PACHETHASI CXEMA 3ATrPYXEHWA NOHWATOHAJIBHOH APKH



[le: Qg - IOCTOSHHAA HOTOHHAA HATPY3Ka H2 BTOPOCTENSHHYD
apKy.
BropocTeneHHHe ADKHE JIBYXUADHEDHHE,KpoMe TopueBof, oIEa-
KO ONOpHHE PeaKIWW B HUX ONDONENADTCI KAK B TPeXIADHEDHHX.

PesyabTaTH DpSEBAPHTENBHHX PAacYeTOB IOKA3HBADT, YTO MAK-—
CHMAJIBHHEe MOMEHTH BO BTODOCTONSHHHX apKax, NIA KOTOPHX OTHO-
meHme {; / 1, >1/6, BOSHEKADT OCHYHO OT NOCTOSHHOX M paBHO-
MEPHO pacupeZeXeRHOf Ha IONOBMHE IpOJNeTa CHeToBOY HATPY30K
(cM. puc. 36 ).

HampmMep, nnA apkm A- 2:

i =2

DOT'OHHHE HATPY3KH:

mocTOsHHAA - 95 = 1400 « 3,0 = 4,2 xH/mu

CHeropag =~ Py = 2200 - 3,0 = 6,6 xH/mM.

OnopHHe peaxmum:

AZB = 9_321_3__ I+ -—(3:3) + L’gr—z = (8.22)

- 4.2 19,036 (1 , Qu8I3) , 6.6 +.19.036 _ 43,85 x

By = 2te (1. -$&) 3Pk (8.23)
=42 19,086 (7 , Q.13 , 3+ 6.6 - 19,036 _ 49,1 gy

1 2
Hes = pr- (1 + -0 + Bpfa— - (6.2

MarcumadsHEE MOMEHT B apre A~2 BO3HER26T B CBOGOZHOR
OT CHETO0BOHf HATDY3KHM HOJOBEHE apKM UDPH SaIPyXeHMM ee HOCTO~
#AEHOR ¥ paBHOMEDHO pacnpefeleHHo# cHeroBo# HATpyskoi Ha mo-
JIOBEHE TpoJeTa. YCWmd B PACCMATDEBAEMOH NOJOBMHE apKm:
U3TEC2IMEe MOMEHTH -
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2
M, =214§-"— {8 .Z[3+ci(T~-22)]-[6+c]n}+
2
e B2 (25, (8.25)
(cm. [10], Tada. 8.3.2).
HODMAJNBHHE CHIH -

Niy=[Az - (I +0,36¢ci)gs " 0,21, Qim.ns:.ﬂ.?_fx] .
» Sind + Heos & (8.26)

smecs: Z=7%, -~ ¥ ¢y =x/Li; n=y/f
® = JTOJ HAKJIOHS KACATONBHOE K OCH B DACUOTHOM. Com
TeHEH,

Maxcmarbaull MOMEET BOBHERAeT B ceyemam x = 0,21, ,
IJA ROTOPOTO:

?t: 0,2 Iz/Iz =0,2; = %;D/R;_ 0,21, - _21'2_)2 -

~ (Rog - £, )] =0,69; Z=0,2-0,2°=0,I6
o = 28,685%; sin« = 0,48; cos« = 0,877

: 2
My = 2248817 8. 016 3 40,618 (I -2 . 0,I6 -

2
- (6 +0,613) 0,69 +8&8JBEIT (2. 0,2 - 0,69) =
= 48,23 KH-M

HopvarsHas cmia:

N,y = 63,85 - (I + 0,36 * 0,6I3) 4,2 + 0,2 - I8,8I7 -

64 . N o
=0, 4,2 g.z 18,817 .48 + 47,1 . 0,877 =

6I,1 xii
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JETME LAE CTHKOB CyIYT MOMEHTH OT HEYPABHOBENCHHHX DPACIOPOB,
operneasemae mo Qopmyre 8.27,

Janee HeOCXOIMMO ONDONEIHATH NoHCTRETENBEHE OYEPTAHEA
oce#l IEATOHANEHHX &pOK.

8.4. TeOMOTDHA IWATOHAILHHX QPOK.

BepxHaf T'paEb IMATOHANBHOZ GDRE ABAAETCA HJUMEICOM, KO-
CTDOSHEHEM H3 YCJOBZA NIEPOCOYCHMA MUIMHIEDHISCKOE IOBEDXHOCTH
C BEDTHKANBHO! ILIOCKOCTHD GOKOBOH Ipady TNarRO# apRE.

JlanrHelimre BHYACNGHEA YJHOGHES BECTH B CHCTEME KOCDIH~
HAT, NpEBeNeHHOZ Ha pHEc. 37. Torna ypaBHeHES, ONMCHBAKMES
BEDPIHND TPayb FUATOHAJIRHO# apkm:

y; =VR,2 - x2sin?Z (8.28)

Ocs mocuemHEe# He ABJIASTCA BJUMIICOM, OHE CTDOHTCA Kak
TPESKTOPEA TOYRE Ha HODMAJE K ®JUmIcy, orcrommefl or Hero Ha
paccromuume h/2 (pmc. 38).

YroCH OIpeXeMTh KOODHEHATH T0YSK OCH IviaBHOR apkm, He-
AORLDIVS RAA HARIOTO X DPOIATE TPAHCIPHLGHTHO® YPABHOHES
OTHOCHTEJNEEO CEHyCS YIVIA HAKJOHa KacaTelbHof K OCH apk: :

I I hoooy2 Ry
(Sinz‘fi + tgz% ) (0C,-_+—2-5tn?£) -:#;—:0 (8.29)

PemmB 5T0O ypaBHOHRe OfHAM H3 H3BOCTHHX CIOCOGOB, ONpe-
HeJEM KOCDIWHATH TOYEK OCH apKHu:
y, = i - -%— cos ¥; (8.30)

30ecCh:

v, = \/Rf - (x; + B sin 9)2sin2 %

Taxrmg ®xe myTeM MOIYT OHTBH IOJNYYeHH OPIFHATH TOUEK
HMEHO# Ipasy apoK, 6CJIE B BHpaxeHmAX 8.29-8,30 saMeHUTH
Haha .
i ®OHCTPYWpOBAHEA Eynola ¥ JaubHeiimero ero pacuera
MOTyT IIOH&JIOGETBC.E CHOLYRMKEe BEAYUHH OPIMHATH TCYCK OCH H
BepXHef#l IpaHM TIABHOTO pedpa B MeCTaX IPEMHEAHES K HEM BTO-
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POCTENEHHHX &POK, EA ONOpAX X B KOHBKS, a4 TAKRE JTIH HARIO-
H2 KACATENFHHX K OCOHM EDHBHM B 5THX TOUEAX.

B ravecTBe IpEMSPA NPWBOAMTCS BHUNCICHAE BHIENEPCTHC-
JOHHHX BEJWYMH B MOCTe IPEMHRAHWS OAHOH K3 BTOPOCTEIEHHHX
apoK IIPE ESBECTHHX yX6 MCYONHHX JAHHHX: D = 45 M, n = 6;

R=1I22u h=I50m d=30u b =0I9n

KoopreHaTs nmepecedeHull BTODOCTENOHHHX apOK C GOKOBHME
IUIOCKOCTSMM TJABHHX pedep (cM. pmc. 37):

= - b
x, = D/2 PXTY s
8.

b _d(i-4) (8.30)

2sinfy cos & cos &

X, = D/2 -
346Ch:
1; - mposeTH BTOPOCTONEHHHX &POK
{ - HoMep BTOpocTemeHHOR apkE; mua TopmeBof [ = I.
Hampemep, zus BropocTenmeHEOR apré A-2:. (= 2,
1, = 18,817 u
x,= 45/2 - 18 _ 3(2-1) _ 18,817

sin « cos cos
OpIEHATa BepxHelt rpamm riaBHOK apEd B pacCMATpHBAEMOM MeC-

Te NPEMHRAHES ompenexsercs mo fopmyxne 8.30.

Yoz =V 12,22 - 18,8172 sin2Z = 7,767 u
YToX HAKJIOHA KacaTexbHOf B 5TOR TOuRe:

277

x, sin” &=
R, -x?sin® Z

18,817 - sin®F 510 ,
2% - 18,8I7% sin? 5 ’

=arctg N

YPABHEEMEe OTHOCETOJBHO CHAHYCA YTJAa HARJIOHA KACATENBHO# K ocH
TVIRBHOR apKy B paccmaTpEBaeMoM cedyeHwH no (opmyrae 8.29:

2
(=i + —L5) (8,817 + L¥sing)? - &2 _ o

in= T . =
sin®y; © t9* % sing




PemyBs 5T0 ypaBHeHEe METOXOM HOIOBHHHOTO JON6HWA (HAIpEMep,
TaK, KAk 2T0 chenano B Hpmromemms I), momywmm

Sin Yo, = 0,54 ® y,, = 32,595°, a sarem moxcrammaz 570 3HA-
yeHme B fopmyny 8.30, momywmm:

Y, =V12,2% - (18,817 + L2 sin32,596%)%sin?% < 7,515 u

Ve = 7,515 - £32 cos 32,505 = 6,863 u.

Taxmm %6 06pasoM BHYMCIAKNTCA AHANOTWYHHO BEJMYWHH JVIA
OCTAJIBEHX MECT IPUMHKAHAS BTOPOCTENOHHHX APOK, & TAKES B
KOHBKOBOM CEYOHMM, KOODIMHATA KOTOPOTro

——t

2t %
¥, - Dapfyc OIMCAEHOE ORDYRHOCTH KOHBKOBOTO KONBLNA;
b =- OMpEHA CEYEHAA TJIABHOX ApKH.

(8.33

TOUKE HepecedeHHs ocefft TJIABHHX apoX ¢ JHATOHALAME MHOTO-
YTOIBHOIO ILIAHA HMODT ACTECCH:

b

OC°=R“-—2t—g—_:\_r—-

(8.33)
Onz GYByT CIATATHCA TOUKAME OINDAHEA IVIABREX apok (ma pmc. 37
aro Toukm O).

OcTaybEHO® BOJHUZHE IS 9TOrO COYEHAS H IpyrHe, Heo0X0o—
IuMHe JUIA pacdeTa X KOHCTPYHpOBaHWA IJIABEHX apDOK, NPHBOHOHH
B Tadux. 8.

llomseMoM TJIABHHX apOE BOpens OyZeT CUATATHCA DA3HOCTH:

f =Y% = VYo (8.34)

OpImEATH TOYER NPIIOKGHES DACHOPOB BTODOCTENSHHHX apok (cu.
pzc. 38):

Vxi =Ru - {,; -—?—i——-yo (8.35)
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TaGmuma 8

B x .
;-(g'q- v siny A4 Y Ys
I 2 3 4 5
0 22,336 0,8127 0,9487 3,676 4,88
I 22,281 0,8064 0,938I 3,752 4,943
2 18,817 0,5397 0,5701 6,863 7,747
3 15,353 0,3859 0,3962 8,655 9,466
4 11,889 0,2747 0,2783 9,860 10,640
5 8,425 0,1843 0,1854 10,673 11,436
6 4,961 0,I050 0,I052 11,178 11,932
7 1,585 0,033L 0,0331 11,411 12,162
K 0 0 0 II,4I1 12,2

TlompeM ITEarOBaJBHHX apOK:
f=vye -V, =I1,4II - 3,676 = 7,74 u (8.36)

8.5, PacueT [maTOHAIBHHX &POK.

OnpeziesiB KOODFUMHATH TOUEK IPWIOKSHES PACIOPOB BTODO-—
CTENGHHHX apOK E OY6epTaHme Oced JMAToHANBHHX pedep, MOEHO
JTOUHUTH SHAYEHWA BOSHUKAWIMX DACYOTHHX YCHIMH,

Harpysku Ha JMATOHRJEHHE apki.
VRTEHCHBHOCTS HOCTOAHHOE DABHOMEDHO PACHPEXEJEHHOE HA-
TPYSKE OT COCCTBEHHOIO BECA apKH:

9cap = Mbpn-8/D =1,5+0I9.5.1I,I-1,07-=

= 1,68 xH/mu (8.37)
rHe: (“a =~ JACJIpHHE BeC IPEBECHHH;
n - KoafduuuenT meperpysky ;

S/D=1,07~ UpuCimEeHROe SHAYEHME OTHONGHMA JMHH OCH JHATO-
HaJbHO® apKH K ee IpOoJeTy;
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CoCpemOTOYEHHNE HATPY3K# ~ ONOPHHE PEaKmEd BTOPOCTS-
TEeHHHX aPOR, NPHNOKEHEHE B MRCTAX MX HDAGOEREHEHMS K JRa-
TOHATBHHMT

- OT HOCTOSHHOR HATPYSKHM:

P =2A.
‘ > (8.38)
T = 2HLsin &
- OT CHeroso# Harpyskm:
Pic = P:'Il
(8.39)

¢ _palici, o
T'L = ZTL— Sin n
Jna neippemmx puaucieHME yHOOHO IOMOCTATH HAYANO KOOp-—
mzuar B Touky O (eM. pEc. 37). COOTBOTCTBYNIEE KOODNHEHATH
ocelt IWaroHaJRHHX apoOX, & TaKXe 3HAUOHAA PACYETHHX COCpeNo-
TOUGHHHX HaIpy3O0K HpPEBSJCHH B Tadmdme 9,
Co6cTreHAHYE BEC IEATOHANBHHX APOK BH3HBAGT DOAKIMH:

v opon . 9D _ 168 -45 _grgam  (8.40)

2 2
B - g0 - L8 ST 508 a (8.41)

Pearmue OT HOCTOAHHON BEPTHRANBHOZ HATDYSKH:

-
[

AR =B =) Py = 150,46 + 95,34 + 70,93 + 52,43 +

+ 36,16 + 20,98 + 20 = 446,31 1 (8.42)
4
e L[ L - (F-x)] - (8.43)

i=q

= by [446,31 43 - 150,46 (43 - 0,055) -
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- 95,3¢ (43 - 3,5I9) - 70,93 (45 - 6,983) -
- 52,43 (43 - 10,447) - 36,18 (43 - I3,01IT) -

- 20,9 (43 - 17,375) - 20 (43 - 20,75)] = 345, r

Pearxmur oT moxmHO# cHeroso# Harpyskm:
7

A® = 8¢ =Z P,°  =1I47,05 + 124,19 + I0I,33 + (8.44)
=1

+ 78,46 + 65,6 + 32,74 = 639,37 r

4
Hc = —1:— [Ac - -—]2)— -Zpic (—g— = x(.)] = (8'45)

imt
= vz 539,37 - 43 - 147,05 (43 - 0,056) -
- 95,34 (43 - 3,519) - 70,93 (43 - 6,983) -
- 52,43 (43 - 10,447) - 36,18 (43 - 13,9II) -
- 20,98 (45 - 17,375) - 20 (43 - 20,75) = 428,5I 1
Peartmm OT ONHOCTOpPOHHE# CHOI'OBOX HATDY3KH:

o
1¢=-L Y P° (D -2x;) =g [147,05 (45 - 0,055) -

i=q
- 95,34 (45 - 3,5I9) ~ 70,93 (45 - 6,983)- (8.46)
-~ 52,43 (45 - 10,44) - 36,18 (45 - I3,9II) -
- 20,98 (45 - I7,375) - 20 (45 - 20,75)] = 465,7I r

”
B¢ =) P;¢ - A% = 539,37 - 465,71 = 73,66 T (8.47)
=1
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Tadxuna 9

c © 0 - - - - -

I 0,085 0,076 150,46 147,05 44,I7 53,23 0,543
2 3,519 3,187 95,34 1I24,I9 44,83 63,86 3,712
3 6,983 4,979 70,93 1I0I,33 46,96 70,13 5,554
4 10,447 6,I84 52,43 78,46 48,44 74,27 6,791
5 1I3,9II 6,997 36,I8 55,60 49,51 76,94 7,600
6 17,375 7,502 20,98 32,74 50,20 78,60 8,103
? 20,75 7,735 20 - - -

8 22,5 7,7 - - - -

9 24,I6T 7,735 20 - - -

I0 27,625 7,502 20,98 32,74 50.20 78,60 8,103
II 31,069 6,997 36,18 55,6 49,51 76,94 7,600
I2 34,553 6,184 52,43 78,46 48,44 74,27 6,791
I3 38,017 4,979 70,93 101,33 46,86 70,I3 5,564
I4 4I,481 3,187 95,34 I24,I9 44,83 63,86 3,712
I5 44,945 0,076 150,46 I47,09 44,17 53,23 0,543
I6 O 0 - - - - -

PacyeTHad cXeMa IMArOHAJNBHOR aprM NpEBEAeHA Ha puc. 39.



i = __2_{__5"1’ = D386 o 29 - 214,26 1 (8.48)
Pearnms oT BO3UEHACTBEA pPACHOPOB BTODOCTENEHHHX apoK:
- NIOCTOdHHAA HATPY3Ea
AP - 5P g (8.49)
Iy
P =TZiTi (f =%y )= (8.50)
‘B
= w4417 - (7,74 - 0,543) +
+ 44,83 (7,74 - 3,712) + 46,86 (7,74 - 5,564) +
+ 48,44 (7,74 - 6,79I) + 49,51 (7,74 - 7,6) +
+ 50,20 (7,74 - 8,103) = 8I,93 T
- IIOJHAA CHerosad HATDYSEKA
A°P _ P _ g (8.51)

6
H"P:—}.—ZT{: (f = Yui ) = (8.52)

i=1

= i 53,23 (7,74 - 0,543) + 63,86 (7,74 - 3,72) +

+ 70,13 (7,74 - 5,564) + 74,27 (7,74 - 6,791) +
+ 76,94 (7,74 - 7,6) + 78,6 (7,74 - 8,I03) = 109,66 T

- OJHOCTODOHHAA CHEI0Bad Harpyssa
6
BP =~ XP - - L X, TS Vi = (8.53)
= - q& ( 53,23 * 0,543 + 63,86 - 3,712 + 70,I3 - 5,564+
+ 74,27 « 6,79L + 76,94 - 7,6 + 78,6 - 8,I03) = -52,94r
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AP - _55’;_0_ = - 52,94 : £ = - 154,0 (8,54)

6 -
BEP =) T% +HF =53,23+63,86+70,I3+ (8.55)

=4

74,27 + 76,94 + 78,6 - I54 = 263,04 T.

n

CympapHHO poarIMH,
-~ oT mocTosHHOR E noxHOo# CHeTOBOX Harpy3oK

A =A% 4 AT 4 A% 4 ATP 4+ AP - (8.56)
= 37,8 + 446,31 + 539,37 + 0 + 0 = 1023,48 1

B=A (8.57)

H=0T + 5 + B® + P + HP = 54,98 + (8.58)

+ 345,I + 428,51 + 81,93 + 109,06 = I0I9,6 1

- OF NQOTeAHNOY H ONHOCTOpOHHeR cueraBo# RArPY3OFR

A=ACB 4 AT . RC 4 ATP 4 ACP = 37,8 + (8.59)

+ 446,31 + 465,71 + 0 + 52,94 = I002,76 T

B =5 4+ B + 5% + B + B

]

37,8 + (8.60)
+ 446,31 + 73,66 + 0 - 52,94 = 504,84 7

Hy = H® + ¥ + B® + B + B°P = 54,98 + (8.61)
+345,I + 428,51 + 81,93 + 263,04 = 959,33 7

ﬁs=H°B+Hn+§C+HnP+ﬁ°P = 54,98 + (8.62)
+ 345,1 + 428,51 + 81,93 — I54,0 = 542,3 =.



Vsruammee MOMEHTH

- oT nmocrosHHOX B nosHo# cHeroBo# HATDYSKH:
i-1 i~ .
M=Ax;-Y Pr (x;-%u) =) Ph (%= +

n={ nad

i-d i~4
+ Yy Tolx =xp) + ) Ty =%q) -
n=4

n=4

. Jes 7-12 .
- Hy; - ——— n= (-1 (8.63)

— OT HOCTOSHHOX H ONHOCTODOHHe} cHeroBO#f HaTpy3KH:

- i-4 i-1
ﬁt =Ax-‘—nZ:‘P: (xi - 'xh) - Zpi(mq, - xn) +

Nag

i-1 i-4

+ ) Talxy=2xn) + ) To(xi=-xn )~ (8.64)
n=4 2 nai
3 gep X

- i-1 i-4
M, = Ba;- ) PR (i -%a) +) Th(ox - x,) -

n=4 n=4

3 gen X2
- el

- Hyyi (8.65)

ﬁt , Ez - m3rmdaxm@e MOMSHTH B 3arpyxenHofft m cBodomHO# OT
CHEropo#f HarpysKM HOJNOBHHAX IPOJETa.

HopmasrpHHe CHIH.
- OT HOCTOSHHOR W HOJHOE CHOTOBOE HATPY30K
i1

N = -[4-) (Pr+Ps)sing,-

n={

-4
-[H-Y (TR+Ti)]cos v, (8.66)
n=4
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Tadmna I0

UsreGapmze MOMEHTH M HODMAJNEHHE CIVIH B IEATOHAJLHHX

aprax
ke IOCTOANHAA # TIOQJNHAA| IOCTOAHHEA X OOHO=-
ced. o Yy CHOIroBasa HaIrpys3xa CTOP?{g.IH'pﬂgBI%gerom
M N M N
M M KiM ¥H KHM ®H

1 0,055 0,076 -2I,0 -~I428,2 ~I7,57 -I375,85

2 3,6I9 3,I87 431,62 ~II65,0 -312,43 -I103,05

3 6,983 4,979 =222,56 -94I,41 -67,15 =877,81

4 10,447 6,184 -=23,39 -756,7 132,88 -693,05

5 1I3,9II 6,997 68,77 =597,I 202,28 -534,08

6 17,375 7,502 82,02 454 I54,I7 -391,41

7 20,75 7,735 2,57  -432 33,7  -303,2

8 22,5 7,74 0]

9 24,25 7,735 =2,57  -432 -38,8  -303,2
I0 27,825 7,502 62,02 -454 ~105,42 -3I14,I7
II 31,009 6,997 68,77 =597, -I73,53 -372,57
I2 34,553 6,184 -23,39 ~756,7 -252,08 =-437,66
I3 38,0I7 4,979 -222,56 -94I,41 -335,8 -5I3,63
I4 41,481 3,187 -43I,62 ~II65 -366,78 =607,42
15 44,945 0.076 -2I,0 -I428,2 -I3,33 727,71



~ OT NOCTOSHHO#E ¥ OFHOCTOPOHHEll CHETOBOX Harpyaku

=l
1
"
1
g
s

+ P )]sing, - (8.67)
- [ﬁg" (Tn "'Ti)] cos ‘Poi

N,

i-4 i-4
- [E - Z{P:]Sin ‘Poi - [ﬁs "':Z Tf\] COS({’OL (8'68)
n= n=4
3yaveHNd paCuUSTHHX ycwmil npuBeyieEH B Tadmmie 10.
Maxcrmvanennlt pacueTHHE MOMEHT Mpgy = ~ 431,62 wH M
BOSHEKaeT B ceyerma X = 3,519 M. EMy COOTBOTCTEyeT HODMAIB-
Hag cmia N = - II65 kH,
IlpoBepHM HANpAKOHWe B PACUSTHOM COUeHEE (cM. pasgex 8.2
gopMy 8.8, 8.9): sHewenma S,, I, A, v, F,W,
R, He msmemmorca. N, = 432 gH, Torya:

_ N, _ 432000 _
§=1-%R. 7 - l-Umee. 0,5 w0s = 087

(8.69)

__M 431620
Ml = ____%m‘x 0—8'27- 5?1634 6 Hm

Hanpsaxesue B DacYOTHOM CEUOHMH:

N_ . My - 55000 , S2est.6 _
s .M + BERtas° = 11717414 Ia =

- II,YMla< I2 Ml  (8.70)

YerolamBocTs mwrocko# HopMuH E3TEGa ofecmeunBaeTcs pac—
KpeILIGHEEM IJaBHHX pedep OT HOBOpOTa CEATHMA BTOPOCTSIEHHH~
ME apram@, 310 omHA E3 OcodeHHocTedl IpocTpaHCTBEHHOHR DaGOTH
paccMaTpUBaeMoll KOHCTDYXIWH.

8.6. PacueT omopHOTO y3Jia.
Ceverme peCpa H2 OIOpE CHEAYOT LIDOBEDHTEH HA CKANHBAHWE

110 EJIeepoMy mBy mo QopMyae:
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7= Ib5hQ 2 Ry (8.71)

I8 R = DacyeTHOS CONDOTUBICHES APEBECHHH CKAJIHBAHND;
b, h - mWpEHa ¥ BHCOTA CeveHEA pedpa Ha omope.

HamGossmee 3HAYGHAE NONEDSYHAS CHJA EMEOT B COUGHHEE
Xy = 0,055 m npr BosgeficTBER MOCTOSHHOR M mouHOE CHeroBo#

HATPy3KH:
Qo = A, co8Yy, = Hysiny, = (8.72)

= (A -P]-Pf)eose, - (H-1T] ~ T¢ ) sing, =

= (1023 - I50,5 - 147,I) cos 0,938% -
- (I0I9,6 - 44,2 - 53,2) sin0,938I = -289,5 xH

HanmpsxeHHe B DTOM COYGHMH:

1,5 - 289500 6 6
=100 28900  _7652.10%0a >Ry =I,5- I0°Ia
o,I9 - 1,5 . 105’ ex =

CnopROEe COYeHHE Ee CIOCOCHO BOCHPHHATE IONEPEYHYR CHIY,
TO3TOMy IDAMSHASGM BapDHAHT y3Ja, NOKA32EHHA HA pHC. 40,
CunTaeM, YTC IONEpevHAsA CHIA HAa OOOPHOM KOHN@ pedpa BOCIpDH-
HUMAOTCS CTaXbHOH oGofimofi, BHcoTa oGofiMp HasHadYaeTcd TaKoH,
9TOCH CRAJHBANMEE HANDAKORMS MOIVIM OHTH BOCIDHHATH CEOYSHMEM
pedpa.

Adciiacea 3TOro CeWERES ONMPeNeNASTCA H3 COOTROBSAUA:

_ D Ry, SR g R qin
'x“ = -5 sin%’r COS%vtgz—zﬂi‘ PPy ‘Po.‘ + 7 L (Po'. (8.73)

OCh: ~ r—
saee GH+AVHZ + AZ- Q

sin =
t?us A02 + H°2

i - -Bﬂ['}’s‘h_- (8.75)

(8.74)

102



1 ~ pe6po apxi, 2 - ouopinift Sawrmax, 3 ~ BHHTH
#18 mv, 4 - mypynn 020 mv, 5 - xapMman ana
ONEpAHMS BTOpOCTeNeHEOH apxu, 8 - xatku, d = 220

1= 3800, 7. moxung mmer, § = 12, 8 - onopruft

KOHTYD

Puc. 40, OTNOPHLIH BAIIMAK

Puc, 41, PACYETKAS CXEMA OBOMMb!



OpzwHaTa CeueHMA ompereaserca mo (opMyre (8.30).
Bacora oGoiivd HOJEHZ YHOBAETBOPATH COOTHOMOHWD:

h, = Vo2 + Yol (8.76)

PacuerHag cxema OCOHMH UpEBeNeHA Ha PHC. 4],
Ha oColy neiicTEymT:
nonepeway cmie ,, , SHSHBaeMHE on MOMOHT

- ._C}.az.,_%‘___.__. = 28000 0.9 _ 8eg50 wiw  (8,77)

“ox
¥ HODNAAbHES CHEIS
Nox = &, 8inp, + E cO8p, = {8.78)
= (I023 - I50,5 -~ 147,I) sin0,9487 +
+ { I0I9,6 = 44,2 ~ 53,2 ) cos 0,0487 = 1225,95 xH

Cumraem, uTo cmia Q. mepeneeTcs He OJHY IUIACTHHY,
CHEEANNYD Pecpo.
HuxHss QEACTEHA EMeeT pasMeps 0,75x0,I9 m. Iromams
F = 0,1920,75 = 0,1425 m2.

MomeHT CONPOTHBIEHEA
W = 76 - 019 0,0I78 w3
Hampazerns B Topme pedpa OT HOPMANEBHOHR CHIH
6, =3 - {0 - 8,6 - 10° 1a = 8,6 M (8.79)

HampsmeRuA OT MOMEHTA
62=.lvﬁf_=_g§'81$g_=i4,9-lona=i4,9ma (8.80)
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Omox=— 0, = 0, =-8,6~4,9=-I3,5 ila < I5,0 Mla
(8.8I)

Opin =~ 6, + 6, = 8,6 + 4,9 = =3,7 Mla (orpisa He?)
(8.82;

JaBnen®e Ha COEOBYD IUACTEHY OT cocTaBaAmmei Q.; , HOP—
NaTEHO# R UIACTHRS

2
2 Qe c? 3 g_&OO = 3065832,3 Ia =
”
= 3,2 g ‘\8'83}

CmATHe NPEBOCEHH HPORCXCHNT NOX YIAOM 72°%, Nompomasuce
HAIDARCHAO

750
Remroe= T - D a7 = 3,4 Ml

Huwrag WIACTERA pedoraeT Ha JaBJeHRe &, = 8,5 Mia.

OTHOWSHM® IAMEH INACTHEH K €6 UmpWHe > 2, JODTOMY IIETE
PACCUBTHEROTCH KAK CajFa E3 JBFX ORCDAX.

2
u =L . g6 - 10% = 38807,5 Hu/m

o

= %“0‘75 = 0,0276 M, mpEEWMMAeH TOMIAHY IAACTHHI:
= 2,8 MM.

lizncTERa mpEBapeHa N0 KOHTYDY K Bepmmms B GozoBsH
JMCTAM YIUOBHMA WBaMH (H BEDTURANREHM — CHESY)., HMAXCHMBJILHOS
JABNOHES Ha MOB:

Ny=28,6° 108+ %82 = g,817 « 10° H/u

TpelyeTca BHCOTA HBa

_ 8I7000
£70,7 - 180,0 - 105

= 0,0065 m, mpumumaem K = 8 mu.
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BOKOBYD ILIACTHHY DACCUNTHBAEM TAEKXe HA JABICHHS

6 = o = 22 = 1,6 MIa (8.84)

2 6
M= QIS - 1.6 - JO© _ 7220 Hu/u
TpedyeMas TOMMEHA IIACTEHH O = '792 = 0,0II8 w,
mpEHEMAeM & = I4 mm,
JaBrerme Ha I n.m mBa

l 19 I.G hd IO * O.Ig = I52 KH/M-

lop XOHCTPYETEBHHE X, = 6.

OnperneJideM pacCTOSHAO MEXIY KATHaMA.
Ha oGofimy meficTByeT OHpOKMANB2RMEYE MOMGHT OT DacIOD®
(prc. 4I )

Mon=H * 0,8% + (H~=H) (0,4 + 0,22) = (A = A,) + 0,086 =
= I019,6 . 0,2 + 974 « (0,4 + 0,22) - 297,6 * 0,055 =
= 224,31 + 60,39 - 16,37 = 268,3 xim (8.85)

I yhepEMBamuiid MOMEHT
My, = -Abe— - T0830. 1 - 611,5 uitu (8.86)

lipruvvasg OTHOMEHES Myn/Mon = 1,2, ompemesmM

I, = La2Mo _ .I_-%HT%G_S& = 0,63 M, npummmaen  (8,87)

va
= 60 cu
BBENY TOTO, YTO OUNODHAS DEAKIA IEpeNaetcs Ha KATKE 3a

cueT paGoTH OCOHMH Ha M3THC B BEPTAKANBHON ILIOCKOCTHE, BEpX—
HA9 XKPOMKA €6 JOJXHa OHTH IPHCOeIMHEHAa K pedpy.
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DOXOBHE HARJOHHHE IIACTHHH KOHCTPYKTHBHC IPUCOSIAHARTCH
K pedpy mypymlamu.

OnopHHE# KOHTYD.

Jewme B ONODHOM KOHTYDS

o H __I0I9.,6 _
N-ox = 2““% = m— = IOIQ,S rH

Ipmversies craus I4.T.2 ¢ Ry = 310 Mla
Tpedyemasa miomanh CEUSHHS

F = Now _ _IIT5000 _ 0,0036 M2
Ry 310 - I0

[pUHAMASM CEUEHEe OIOPHOT'O KOHTYpa

hogbox =0,I4 - 0,03 ¥
Fox = 0,14 + 0,03 = 0,0042 M3

HanpsAEeHue, BOBHEKANLE® B ONODHOM EOHTYDE
Box = %%% = 265,5 + 10° Ila = 265,5 Mia< 310 Mlla

BaxpenneEHe KOHTYpa Ha CTeHe JJA Iepefadyd HA Hee CHBHE-
ranmux yewm# (cm. m. 4.8), DaBHHX MAKCHEMAJLHOMY DAcIopy OT
ONHOCTOPOHHEH CHETrOBOH HATDYSKEH, DACHOZATAEM 0 CEPEeIMHE
ILMHH KOHTYDA MeXIy CallMAakami M COBMeNaeM G ero cTHkoM (pmec.
I0 ced., a—a},

Tosm@Ha TOPH30HTAJIBHOrO JMCTa GalMAKA ONDeNeNdeTcd X3
youosrft pacraxenua cmnoft Nox

Iymua mucra (puc. 8.8) I = 70 oM.

TpeCyemas ero TosmmHa:

5= —fee IS0 _ 0,00076 u =
1Ry 0,7 » 210 . IO
= 7,6 m (8.88)

Opermmaem O = IR wm,
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IlpuEMMAEM BHCOTY UBOB, NPACOSIMHAKIMX ONOPHHE KOHTYD K
GamMaky: Kp = I4 mu
TpeCyeTca IMmMHA IBOB:

I o Mo - III500 _
T K0, 7Ry 0,0I4 - 0,7 - 2I5 - 10°

=0,53 m (8.89)

Opremmaem I, = 60 cm ~ mo 30 cM ¢ Kammo#t CTODOHH KOH-
Typa. YAJMHEHWe OICDHOTO KOHTYpA MEXNy CMOXHHMHE y3JAMK

a=-fexl 265522 _0ossu=280cu (8.9
HopMaTHBHAS HATPY3Ka COCTABIAET OT DAacYeTHOH !

210 = 07w 4=0,77-2,88=21I6cu
CocraBaspmass NepeMemEHrA, HOPMAJBHAA IVIOCKOCTH CTEHH:
= 0,866 A = 0,866 + 2,16 = I,87 cu
JonoyuATeNsHHS HaUpAXCHEA KOHTypa OT 9TOr'0 CMEmeHHd
6, =41, I2Ebec 0.0187 13.2,1.106.10%.0.14 _
= 136,3 Mla (8.91)

YomomieEwe A, 0T TeMuepaTypHEX nefopmamuli Ip¥ ycJoBHOL
pasHocTz Temueparyp 30°

a0 22000 L2 . 866 = 0,69 cu (8.92)
I0
JIONOJIERTEIbHHEG HATpAEcHAT
Oy = 2’” . 6, =383 - 136,3 = 5,03 MIa (8.983)
4 ’
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CymMMapHOe HampgXeHWe B ONOPEOM KOHTYDO
) 6= 6, +6, +6. =26554+136,3+5,03=
= 284 Mia < 3I0 Mia (8.94)

OcTanbHHe 3JEOMOHTH y3Ja DACCUMTHBAKTICA TaK X6, KaK B
mprMepe cHepHYecKoro KymoJa.

8.7. OmopHOe KOHEKOBOe KONENO (pEC. 42),

B COOTBETCTBEE C I. 4.8 EKOIBNO IOVIEKHO OHTH PACCUATAHC
Ha KOcoft M3TAC ¥ cxaTme HopManbHOR CmIO¥ OT mOCTOAHHOE X On~
HocToponHe# cHeroBof HaTpDySEH.

a) msTECAmmEe MOMGHTH, NelcTBynmEe NepISHIMEYIADHO K
IUIOCROCTE KOJBUA, ONPeNeNAlTCS B COOTBOTCTBHM C I, 4,6 OT
NONEPEYEHX CHJ ¥ MOMOHTOB, BOBHHEADIMX B MOCTe IPRCOSIMEOHWA
pedpa K ROJBLY HpH OxHocTopoHHe# cHeroBo¥ Barpyske.

B pameM cxyuae Q, ¥ M, ompeXeisnTCs OT BEPTERAIBLHHX
OHODHHUX peakImit BTOPOCTENSHERX 8pOK, & TAKEe OT HX PaclopoB
T.L‘ , JefcTRymmEX BXONE OCH pedep, UpH 3aTPYESHMM KymoJa Of-
HOCTOpCHHGY CHeroBoR HarpysKoi.

‘TlomepevuHHe CHIH OT KococuMMeTpmyHOR cocramismmell BepTE~
RaIbHHX BosfefcTeul ompenesapTcs Ho dopmyde:

7
Q;: - (A" - % ZP;‘ ) cos ¢ (8.95)
2

THe: ¥ - yroa EarJIOHA KACaTeNBEOR K OCH apRE;
P ~ cM, Tadmmy 8.3;

ui—i?‘(”-x') (8.96)
A D o Z ' )

B Hamem cuygae:
A% = of [147,05 (22,5 - 0,055) + 124,19 (22,5 - 3,5I9) +
+ I0I,33 (22,5 - 6,983) + 78,46 (22,5 - 10,447) +
%+ 55,6 (22,5 - I3,91I) + 32,74 (22,5 - I7,375)196,03 ki
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Inaw xonnua B ocsx

Puc, 42, ONOPHOE KOHBHKOBOE XKO/IbLO

P = 147,05 + 124,19 + 10I,33 + 78,46 + 55,6 + 32,74 =
= 539,37 i
Qi= - (196,03 - 539,37/2) = 73,655 xi.

HonepevRHe CEMH OT OXHOCTOPOHHE NPEJIGESHHHX DACIODOB
BTODOCTENEHHHX apoX, HAIDYEGEHHX NOJHO# CHeroRoit Harpyz2roft:
U= - A%cos9 + HP siny - mua cpodomio or Earpyske

NOJOBMHH 2PKE (8.97)
6
Q:p'r'- - Bcosy+ (Hy-) Ti)SiNY - min sarpyemsof
=2 IOJIOBEEH (8.98)
B maunoM ciysae:

& = B = 52,94 xH (cM. Jopmyau 8.53 + 8.55)
HY = 263,04 gH; HS= -I54,0 rH

Bospeficreme pacmopoB BTOPOCTENGHHHX APOK YMOHBIAET IO-
mepevHHe cwiH (, ¥ oTBeuAKMEE MM MOMGHTH M, , IGJIyIeH=
HHE OT BEePTHKANBHHX BesgefcTeni,
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Pacuernad BemrmmEA Q, = Q- Q) = 73,655 - 52,94 =
= 20,715.
M, = Q,r, =20,70 - 1,75 =36,25 xiu  (8.99)

B COOTBETCTBEA C TAaGl. 4 MARCEMANRHHA ASIHCanmAl MO-
MEHT B KOJBIe

_ Mg (x+2)sing
Mx - (K"l’ ‘.) (8.100)

SBajaenca ceveHEOM Rousma (pEc. 4 2):
}\“ = 0'26 M
bk =0,20 m

5,= §,=0,0I u. 8, 32 - TONNMHA CTOHKH M [OJEU COOT-
BETCTBEHHNO.
3 . 3. s
_0.26° © 0,20 ~0.24% * 0,18 _ g 557 - 105"

3::
ho= hy - 81
b°= bx - 62
. 10-b
W= 22297 2 10 _ 0,000658 ¥°
0,26 * 0,5

3 . 3 .
9,= 820 0.261; 0,18 * 0,24 _ 4 336 - 10~0 u?

%=M=oooo4335
0,5 * 20 ’

= 2(0,26 +0,18) * 0,0I = 0,0088 ¥

SN .25 .31 9%
thz*'b,‘G] - 812 - 8:.2

0,25% - 0,I9° - 0,0I2 * 0,0I2 o
0,24 * 0,0I2 + 0,I8 - 0,0I2 - 0,0I2% - 0,0I2?

= 6,837 + 1072\

. =5
K = 0,381 —2x . 0,3 - 5837 " I0T _ g 554
Jx 8,507 - 10

III



Torna:
M, = 36,255 (0,304 £ 2) - 0.5 st 2 02 < 52,05 xm,

6) Vsrudapmeit momenT, meficTeyxmuf B ILTOCKOCTE KONEIA
mo Tadxi. 3 ,paBeH:.

M, =M, = 0,145 H[R (8.10I)

rhe ﬁI ~ pacmop, HpLIOXGHHHE K KOJBIY OT ONHOCTOpOHHeH
CHeroBoR HATPy3RH:

Hy = B® - H°P - 228,6 - 137,71 = 90,89 xH (8.102)
My = 0,145 - 90,89 - I,75 = 22,98 xlu

Pacnop OT NOCTOAHHOR ¥ OFHOCTOpOHHEH! CHEroBOi#l HATDY3EH

H=H® + 8" + Hy = 49,4 + 353,08 + 90,89 = 493,37 xH.
Hanpsimerus B Koupme:

6, = x: = 0 25%58sg = 48,71 « 106 Ila = 48,7 Mla

’

M 22980  _ 6 ma =
62=—w-:-=m_53,0-10 Do = 54 MIz  (8.I03)

6,= <N . 493370 = 59,0 » 106 Ila = 60 MIa
3 F(.p ’ * Y,

Hroro ) 6= 6, + 6,+ 6,= 48,7 + 53 + 59 = 160 Mia <210 Mia

(8.104)
DpoBepka na kpyueEEe (cM. Tadx. 4.2)
M,,= ~0,866M, —ip = -0,866 - 32050 - §igh5T =
= -6470,6 Hu (8.105)

IR



MOMEHT CODpOTHBICHHMA KpY4YeHHAD

Wyp= 2 hob,5 =2 * 0,25 * 0,19 * 0,0I = 0,99I04 »® (8.106)

T =M o _6470,6  _ 6307693 1Ia = 6,2 MIa (8,107)
Wxs=  0,00I040

CoezimHEHEAE BEDTEKAIBHHX ¥ I'OPUBCHTANDHHX SICMOHTOB MeX—
Iy coColf BHHIOJHAETCA BCTHK C mofpapxof KODHL MMM C IpPOKAaj-
roit mo I'OCT 5264-80.,

MuErNanbRag HODYCTEMET TOJNNHMHA CTOHKH ONPeNelAeTCH Lo

Tadi. 28 u. 7.I5 HOpM IPOEKTHDOBAHEA CTANbHHX KOHCTDYKI
(4],

=5
Papmyc mHepoE 'Lg{-—?—.’— =\/§6—5§—7—I—Q—- = 9,87°107% u

. L] -:5‘
Paqipyc HHEDUME Ly=\/ —%—‘4’— =Y -‘-‘-'-g-gﬁig—f_)r =7+ 107 y
PacuerHad mamHa 1, = I,75 M

L7 __ _ 9

TuorocTs A, = =3, =1
X 9,87°10 x

OpupejieHEAs IECRCCT Ay = .’/\x\l-BJ- =203 0,56 < 0,8

E 10VI0

UpurepieEAHlt SKCUEHTPECHTET M, = Ix"l:—,-‘ =
x

=202 88 _ 179
56,4 * 658

mo Tadn. 28 [4] nug sTEX coopymemuii.
her - 1.3\/..1-"%_-= 1,3 + I0VIO = 41,6
Y

Bt = = 9226 = 0,02 _ 0,006 w < 0,01 u
41,6 41,6
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K: =0,78 < 0,8
Y™ 1010 ' ’
= F___Is8 _
my= 1, b 0,68 < 1,0
20

tmin= 3—2- = 0,62 < 1,0 cu

8.8, Pacuer xapmana (m. 5.9, pmc. IS)

Bunmoxnsem mag BropocTeneHHof apxm A-3, IPOAGTOM

I, = I5,6 m co crpemolt moxeeMa {4 = 2,75 M. Ced. apEm
32xT4 cu,

Onopsaa peakumd A,, = 85 rH
Pacmop H,, = 120 xH
Jrox HAKAOHA EAacaTeAbHOE K
OCH 9TOf apKM B TOYRS IpH~
MHEQHEH K pedpy Kynoaa
- ¢, = 40° siny,= 0,643
Puc, 43, PACHETHASR

CXEMA Y3fIA IPUMBIKAHUSA cosY,= 0,756
RTOPOCTEINEHHOA APKH K ITIABHOA

YroA MexXy HANDABAOHMSM BOAOKOE SDKH M OHOPHOR pearmaH
A = 900 - 400 = 500.

R - R _ 15 -
M Ty (Rex - 1) I+ (3-1)0,76°
Reu

= 5,36 Mia

Inacrana I.
Tpedyenad ODIOHAKD IO YCUOBEAM CMATEH TODIR 8DKH
E = Ay, - 85000

" Rewa 5,36 « 10°

= 0,0162 ¥° (8.108)
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Ipm mgpEEe apk® 14 CM CPefHdd FJAMHA OJACTRHKM

/ v
=._IB.L.IJ—.—.Q&0_I_6.2_=0.IIGHzIZ CM
e > "

Yroa uexiy ocaME pedpa M BTopocTememmoft apkr Y = 60°
(oM. puc. I5 - BEESy), TOrNA NAMHHAZ CTOPOHA ILIACTHEH

. a0
1= 12+_I-‘l%-;rﬂ3-=12+3,5=15,5 oM

Npemewaen I = I6 oM (mEpEEA OIACTEEH 2 HO HE3Y).

Inacteay I paccuBTHBacM, Kak OPAMOYI'OJBHYD C PaAsMeDaMA
= I2x14 cN, OHepTyD OO TDEM CTOPOHAM X CROGOJHOE 4eTBEpPTOH.

F, = 0,12 . 0,14 = 0,0168 ¥°

[S 2ud

by _ I4
=52Mla; -2 -14_71717
0,0168 ' le 120 77

[17 9TOTO COOTHOLEHES B COOTBOTCTBHE C @ MARCHMATHENE
E3TRCaxmaEfl MOMEET

M,=0,085 - 6;I= 0,085 « 5,2 - 0,14 = 8663 Hu
TpeCyenas TommmHA

8 =———¥-m=—--—“8663=0,013! =
7173 7173

Toampea NAACTHHEH 3 HASHAYAETCHA KOHCTDYKTHBHOS

53= 0,7 « 82 =0,7.71,2=0,84~0,8cu

I3 uM, mpmamMacM & = I4 MM

llypyod 5 BOCUDEHEMADT yCHIHE HT = HI cosy=1I2.0,5=
= 60 xH.
Jron maknoHa RacateisHofl k pedpy aprz p = 22°< 30°,
Tonycraemoe yowme Ha mypyn Ty = 2,50 d? ; mpmmmuacu
d = 2 cv,

T, = 2,50 - 0,02% = 10,000 H.

60000
10000

Tpedyerest n = = 6 mypymos.
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Inacrena 4

OnopEas peakOEi OT HABYX apor 2xAyg, = 2 « 87 = I74 ki
Harpyska HOpMaibHAA K I[UIACTHEHE

Ny = 2Acosp= I74 + cos22° = 161,33 & (8.109)
B COOTROTCTEEM C POKOMEHJAIEAME H. 9.7, HAODAXCHES CME-
TR B IpeBecHHe HOJX IAACTEHOA:
Eavep= 0,75 » 3,0 = 2,25 Mla
¥ JUIEHS OJACTHHH

_ ___ 161330 6 = 0,38 u
0,I9 - 2,25 « I0

CxaTHag cocTanisomas

New = 24 sinp= I74,0 * 0,374 = 65,18 xH (8.110)
Crasgy mypyms @ 2 cM, TpeGyenoe UMCIAC BX
n =-H-,;Sﬁ=§-5-&-1-8-9=7m. (8.III)
» 10000

CrappM 8 mypymos B Jpa DAGA, JUMHA OIRCTHHH paBEa 60 cM.
CpenHee HAUpAXGHHWE CMATEL

o = 221330 _ 1 g2 M
0,0840

HaruGaomuli MOMGHT B HIACTEEE
6
o Bepbep Loz 100 . 0392 _ g (8.112)
12 I2
TpeGyenaa To/mEHEa

§ = 2,02»/:}?- = 2,ozvﬂs_e = 0,0I06 u
Y

215 » IQ

Opmamasy O = 1,2 oM.
CBapHENe MBH, NPECOCHMHANNEE MIACTEHY 3 K nnacTHHe 4,
OJXHH DOCHOPHHATL ONOPHY® peakmwm A = 87 xH.
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[IPOTPAMMA Il TIOCTPOEHMH PASEEPTOK CEEPMMECKKX
} COMKHYTHX KYTIOIOB

Ha ocHopanuk pacyera m. 6.8 cocTammeHa nporpesma
" KUPOL " Ha gonKe Beficux, BHXOAHHE NaHHHe KOTOpO# MO3BO-
ATOT CTPOMTH PA3BEPTKH COXTODOR CHEPHUECKMX M COMEHYTHEX
KyNOXOB PasiuuHOR reoxeTpHM, ¢ NPOHSBOABLHEM WHCAOM p86ep H
C yYeTOM BEHTHASOHOHHON uau ocBerTurenpHoft maxTH. Jormuec-
Kasg cxema NporpaMMil OpHBEjEHa Ha DHC. 44,

[lporpasmua COCTOHT US HBYX MOJYEER - IPAaBHOTO K IOZ~
nporpaMMi. B raaBHOM MOAYZe OCYHEETBIASTCH OTKPHTHE BHXOZ~
Horo Qalina Ha gucke, MHTEpaKTHBHEA BBOJ HCXOJHEX JEBHHBX WU
X BHBOX Ha nucrueft, BHGHMCAEHHE TEeOMETPHUECKUX NapasmeTpoB
By, Bqy Dq, 4y 15y » & TAEEe ¢ NOMONbD LHUKIa - MAc-
CHBOB BHXOJMEX B WUMH @ , 1 , g . (i =1I, ...m), Ha
KaxjoM Ware OUKIia BHIONHAGTCH O6DSEEHMEe K HOAUPOrpaide,
peaxusypmedt pemeHse TPAHCHENSHTHOrO yparHeHua (6.6) oTHo-
CHYENBHO § y METONOM NOAOBHHHOTO HeXeHHS. [IpepBapHreisHO
3aaDTCA I'DAHEOH UHTEpBada § U Y pAE @y H TOUHOCTSH
pemennn ¢ . [lockoxbKy SHaUEHHS YTAOB HAKNOHA NaHeXedl v ,
MOHOTOHHO yMeHbmanTea ( pac, 23 6 ), NpaBag rpaHMa UHTEp-
Bala VY Ha KaxgoM mare UuKia OOHKHEaeTCA JNO mpexumyueit
BORNUKHH .

Yexmoszem puxoza s UMERa fBigeTcd Bupamenue ( 6.7 ).
Ecau roseuwHoe sHauerue udjexca K meHpme Tpe@yeMoro umucia
iaHexe® m , To Ha pguenael BHBoguTCa coobmerme: "Heodxo-
nso ysexuuurs K 1", ¥ nmporpamue xgeT BBOJA HOBOrO 3HAYGHMN
K, xorTopoe poxxiO OHTH SOoabme NpeAHIymero. 3aTeM BHIIOAHEHUE
pacueéTa NPOJOMX&ETCH.

B sapucuMOCTH OT BEXWUMHH DPATHMYCA BeHTWIANMOHRON WM
OCBETHTEAbHOR MaXTH BWWLCIMOTCH HapaMeTpH nocregHedl naueam
In » 8 » tp-

Hoene oxoHuanua pacuera Ha gucke Qopumpyeres daltx pe-
syxpraTop " KUP. DAT ", koTOpHH COCTOKT H3 MCXOIHHX NaHHHX

I17



», %, n, t b, hy 5,8, ©, k ¥ MaCCHBOB BHXOFHHX BElH-
QHH Py, 15 4y 14, 8y (i=1,...,m), OpeNCTAaBACHHHX B TAOIEAY-
Ho#t gopue.

Texer nporpamus Ha fsuxe Beitemx npusogures.Hume (cTp.

I20 j.

Jast ynoGerBa NONb30BaHMA NporpaMMoll HPeKCTaBHM ONHCRHUE
HEKOTODHX €€ HIeHTHpuKaTopoB (cM. Tadm.Ill).

Oporpasaa "™ EUPOL " peamusosaHa Ha Muxpo OBM JIBH -
A,

B ravecTBe mpmMepa, BHIIOJHHM NOCTPOSGHHE pDa3BEepTEH CEK-
rvopa CPepHUECKOI'0 KYNOXa DACEMOTPEHHOro B pasgexe 7, coxep-

Komel UDEMEeD pacdera TAKOI'O RYHOXAg.

HCXOREHE NAHBHE :

D = 60 P =10 N=24 T =1,5 B=0
H=0 E1 =0 E2 =0 R3 =2 K =30
PESYAPTATH CUETA
R/ K PL L(I-1) () e(1)
-1 36,2384 7483157 7451301 0,159279
g2 545088 7351301 7,18755  0,16273
JIE I 32,769 7318755 6,8554 0,166052
I-4 31,037 6,85545 6,51703 0,169207
o-5 29,298 6,51703 6,1726 8,172219
I -6 27,5563 6,1726 5,82244 195076
I-7 25,8172 5,82244 5,46691 0,177769
-8 24,0807 5,46691 5,10632 0,180293
-9 22,3375 510632 4,744 0,18266
n-10 20,5979 4,741 4,37129 1848
o-11 18,8428 4,37129 53,9975 0,186895
n-12 17,1085 35,9975 3, 41887
I-1 15,3584 3,62002 3,23917 » 190426
I-1% 13,6148 3423917 2,85531 0,19193
I-15 11,8698 2,85531 2, 0193256
In - 16 10,1224 2,4688 2,07999 19440
n-17 8,36774 2,07999 1,68924 0,195376
n-18 6,63127 1,68924 1,29692 0,196158
o-19 4,87308 1,29692 0,903391 0,196785
n-20 3,12658 0,903391 0,522105 0,190643

T(M) = 4,44808

Ha pwe .45 m=o6paxeMa pasBepTRa, NOCTDOCHNAS HR OCHO—
B¢ ‘HDONyYSHHHX DesyABTarTon.
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1“ mm /] CESOEPCRGHBESERPL SRS ERLAIRBOREEABIRBERUD /
2¢ PRIFT / ¢ TEQMETPUYECKHE PACYET KYMOJA ./
3@ PRIEP / * W%AM - OL.BAS * 7/
43 PRIRF / » HH PESVIBTA’ - KUP.DAT * /
5“ an 1 SOERESEBCERESESECRERSEESSEERRSIRSROSESSEIEE /
60 PRIWT®

78 OPER / K 1sXUP / FOR COUTPUT AS YIIE @1

80 RB:

96 PRINE 4 BREJETE ECYXOJHEHE JAHRHE : /

100 PRIRY

jégpnm ’D - OCEBOﬁEmHETPKJIIOM, N’; \ INPUT D
13¢ PRINF ‘ ¥ - CTPEHA IOKBEMA B OCHX, ’/; \ INPUT F
149 PRINT

15@ PRINF / K - WHCHO PEBEP’; \ INPUR K

162 PRINT

17¢ PRIN® / % - NHPHHA IAHEIHM B OCHX , M/; \ IRPUT T
18¢ FRINT

198 PRINY / B - [HFHHA PEBPA , ¥/; \ IKPUZ B

20H PRIRT

216 PRINT ¢/ B - BHCOTA PEBPA , M/; \ INPUT E

22¢ PRINE

230 PRINT / ¥1 - CHMEEFHWE 0O HOPMAIM ,u/; \ INPUT ®1
25¢ PRIRY / E2 - CMENEHHE [0 I'OPUB0BTANM ,M/; \ INPUT E2

276 PRINt / R3 - PAIIVC EAXTH , M/; \ INPUT R3

280 PRINT \ 7 = 1

§9EPRIE‘E + E - DAPAMETP, [PEBHUANI WMCIO IAHENER m~/;
69 IRPUT K \

o e K\ ROMTRorsaAd DEUATH HCXOMEHX JARHHX /

339 PRIKY / D=’;D,’#=/;®,/R=/;N,/™=/;7, B=/;B

250 PRINT / H=/;H,/B1=/;B1,/B2=/;E2,/R3=";R3, K=/;K

5?”%3’160?0
>
80 PRINT / weowmwe XON PACUETA § e 7

59 PRINT
400 DIM 1(50),G(58) .r?(sa)
:3@ R=(D*Daa* 25/ (8F)

@ REM
430 pEwW [OEPEXOX K KOBUCTPYKTHBHLM PASMEPAM
450 m_nm/z-m \ B2=R1*R1

450 D1=D+2*E.

466 r1_n1-aqn(na-m *D1/4)

470 REM

480 A=2*PI/N \ A1=4/2

490 L(@)=D1*SIN(41)~B/COB(A1)
50@ P1=2/C08(a1) \ YO=R1-F1 \ D3=D1/2

510 REM ]
520 pry OIP. TEQMETPHM [AHEIEH
53¢ REM Hﬂm JTHA 7 - [K1,K2];
549 REM E -~ TOYHOCTH CUETA;

55¢ REM S)D3-R3 - YCIOBHE BHXONA 3 IMKIA
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560 REM
570 K‘!—G \ Hﬂ\I/Z \ E=1.00000R-04

580 =0 \ X0 \ Y=0

590 12-11‘008(5) \ T3=P*8IN(A3)
600 FOR I=J

610 PRINT / DAl HEKEA 1I=/;1

620 Gm 1050

2 3422’-’;%%1?«:)

676 8
E(I)sl‘?qao/PI

690 B>D5-35 GO T0 790

700 K1=0 \ K2=¥7

710 !2-—-!!24-!1 \ 23=F3+Y1

720 X=X+X1 \ Y=Y+Y1

730 NEXT I

740 PRINT
750 PRINT # HEOBXONMMO YBEIMYHTH K | /
768 PRINT
770 J=K+1
780 GO TO 299
790 IF BR3=0 GO
ggg L(u)_z'na'sm(n)-n-cos(n)
g§3 gﬁ ;--(Ia(ll 1) ~B(M))/2
840 T4=G(M)/(SIN(A1)/C08(41))
5@ an

ggg FRIm gmﬂm CUETA; BHBOJ HA JHCK (XUP. mvr)/

880 PRINT %1,/ HCXONBHE FAHRHE :

890 PRIN? #1,/ /

900 FRIFT #1,/D=/;D, /F=/iF, /N=/iN, /=) iR, /B=/ B

210 FRINY ¥1, /B=/ iR, /B1711, Ameet 2, i
# .

930mma:1‘;11 PESYIBTATH CUETA : /

950 PRINT 1' LR LG - TR Y6 ZVNE Yo YR -T6 1

970 FOR I=1

102
980 PRINF #1,/ I -~ /;I,F7(I),L(I=1),1(I),G(I)
99a mmr I
1mo PB.I]!’! M ,m(‘ts);/*r(ll)—' T4
1020 PRINT #
1¢3a ao %0 1176

1050 m NOMTIPOrPAMMA PRIEHAA TPAHCIEHNEHTHCT'O

1060 REM YPABHEHMH OTHOCKIRIBHO 77
1070 B

1080 z=(!2-n3)»-2+(m3+m)'~2-az
1090 F7=(E1+K2)/2

1100 x1-m1'008(l'7) \ Y1=T*SIN(¥?7)
1110 Z1=(X4X1=D3) ~2+( T+ 11+ @) ~2=R2

I2I



1120 IF 2*21)90 GO TO 1142
1130 K2=F7 \ GO TO 1150
1140 E1=B7 \ Z=21

115¢ IF ABS(K2-K1)>E GO TO 1290

1160 RETURN
117¢ EAD

Tagmama 11
¥uerTEdm- Hepenen-—
EaTop Had
D D
7 £
K n
T t
B b
B &y
E2 7
R r
K k
R1 R1
by DA
M 11
A o
P y
K1 ki
K2 ¥
E 3
1 AX 5
™ AT
X x5
Y Iy
R72(I) Py
L(3) 1
G(I) s
T4 't;m

I22

By
i

Pec, 45. PA3SBEPTKA CEKTOPA

_g_ L 7513 n-1 159
- L 7188 L ] 163
.§. \ €855 n-3 168
g\
=] 6517 n-4 169
% VBHS n-5 172
é g&%ﬂ -8 175
é 5487 n-7 178
- \‘SI(H n-8 180
- Fﬁﬂ i n-9 183
2 :
© 4371 | n-10 185
3 8
Q| n=11/! 187
g 3620 | n-g@ 189
g\
- 3238{n-§3 180
2
-~ 855 14
=]
2
2
n
&
2!
(=]
2
8_
2
@
¥

COEPHYECKOINO KYIQIA



IIPYIICKEHNE R

TEXHNKO-SKOHOM/YECKUE XAPAKTEPACTYRA
CBOPHHX PEEPVCTHX KIEEHHX KYIIOIOB

ToXHUKO~2KOHOMAYSCKHE XAPAKTEPUCTHEM KYINOJOB 3aBHCAT OT
pacxoia NpeBEeCHEH M craym, PopMu aueMeHTOB, a Takke QopmMH
LIOBEDPXHOCTH KyHoJa, Bimamme# Ha pacxoll TePMOMSOJAIAOHHHX H
EPOBEJBHHX MATOPEAJOB.

ComocTaBiieHAE SKOHOMAYROCTE BAPEAHTOR BHIIOJHAST NO IpH=
BeIGHHHM 3aTpaTaM, ROTOPHEe YUMTHBAKT, HOMHEMO CMETHOH CTOEMO-
CTE KOHCTDYKIMl, RANMTANOBJIOREHHA B IDOMSBOJCTBO MATEPUAJOB
7 m3gesuil, CTOMMOCTH MOHTAXA ¥ 3aTpaTH HA SKCILIyATaIlD,

Pacxoi XpeBOCEHH ¥ CTAJ¥ Ha HOCYm@e ¥ OTPaXNakmEe KOH-
CIPYKUEHE BAPEAHTOB KYNOJOB NpH pasHHX mmamerpax (20 + 65 m)
mpEBelieHd B Tadx.I2, B meit mommMo ofmerc pacxona IpeBEeCHHH,
IOKA3aH YIEJBHHE pacxoX €e Ha Hecymme KOHCTDYKIMHZ, IPOTOHH
W BTODOCTEIEHHHE ApKA M NaHe)M IOKDHTHAA.

PacxomH ZpeBeCHHH HA PAs3JMUHHE BADMAHTH KYHOJOB IDH
UCXONHHX IHaMOTpaX pasiMuanTcsa HeSHAUMTENHHO (3a HCKINYeHH-
€M apOoTHO~-BCIADYMEHHOI'O KyIOoJa, TPesyxmero HAEMOHENEro Dac—
XOFa IPeBECHHH IIDE YBOIMYOHHOM PACXONE CTaJH).

CaexyeT OTMOTATH, 9YTO PACXOX JpeBecHHH Ha I M2 miana
333 COJBIHMHCTBA KYMOJOB IpX muameTpax 40+45 M - OUeHS Cum3KH
K pacxozaM Ha NPAMOYTOJBEHE 32JH HpOJOTOM 24 M, ISDOKPHTHS
THIOBHME GeUlKaMy HJIE THYTORJGOHHMA pamama (I2,5-I4,5 cm/m2),
a JUf apOoYHO-BCIAPYMOHHOTO KyHmOJa IMameTpoM 45 M - mp® mecTH-
yrossEOM IviaHe - 10 cm/M2, MeHEme,dYeM AJIA 3aJ0B, NEPEKPHTHX
TEIOBHME S/UIMITHYSCKEME apkamu mpoaerom 24 m (II,5 om/M2).

W3 maHRRX Tad)EIH CJeLyeT, YUTO, KAk IPABUIO, B KyIOJax
¢ pefpaME M3 KPUHBOJMHEXHHX 9JI6MEHTOB PACXOJN IDPSOBECHHH HECKOJb-
Xo MeHEme, OmHaro, CI6IYyeT MMETEH B BHLY, 4YTO CTOEMOCTEH KDHBO-
JHHOHHHX KIeeHHX 3JjeMeHToB Ha 307 Bume, wem IpaMoxHoHRHEHX (a
HEKJIeeHAA JpPSBOCHHA, HANDEMED B IAHEJAX NOKPHTHA, = B 5-6
pas memesse RiaeeHo#). IlosToMy IpE BHOOPS BAPUAHTA DPACXON Jpe-—
BecuEH (Tak Xe KAK ¥ CTANHM) He SBJAeTCA peNammuM. BHGOD BapE-
aHTa, B OCHOBHOM, ONpENEJAeTCA APXATEKTYDHO-ILIAHEDOBOTHHMA
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COOCpaxCHAAME ¥ BO3MOKHOCTSMA HPOM3BOACTBEHHOE GasH.

B Tadimne I3 Ba NpEMepe HECROABRUX BADEAHTOB KYNOJIOB JE-—
ameTpoM 45+65 M NOK23aHO pacupefieJeHNe PACXOfa CTANH MeXLy
OTIONbEHME JACTAME Kymoaa. OHE O9eHEB yCcTONUMBH B HDONEHTAX E
ofmeMy pacxofy Hp¥ DasHHX BApHAHTAX KYHOJOB, & TAKEE KOHCT=-
PYKUMM OIIODHOT'O KOHTypa ¥ ONODHHX y3J0B pedep.

B cpemreM oxono 35% cTayM DACXOAYeTCS HA ONODHHE KOH-
Typ, 167 - HA omopHHe GamMaxW, 7% - HA ONODHOS® KOHBEOBOG
KOJNBLO, 8% = HAa OTOJIOBHUKY DPOGED B CTHEOBHE HARIANKE, 174 -
HA KaDMAHH ¥ OK0Jo I8% - HA NIAHeJm HOKDHTES.

Janane Tada. I2 NO3BOJAWMT TAKES CHOJATE BHBOX 0G OTHO=
curensHOA sxroEOMEuHOCTE JIK NMpm yBesMYeHNM XuaMeTpa EyUOJ2,
TAR KAK Pacxoll IPeBOCHHH BO3pacTaeT, IPEMEPHO, HPONOPIEc—
HAJBHO YBEJHUSHED IMaMeTpa, & ILIomajb 3a%a BHpacTaeT Ipo-
TOpIEOHANEHO EBANpaTy IHAMETDA.
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HOponoxwerme Tadx, I2

Kpyr 60 %g,g - g_sg 15:8 -
I
40 0 - 0 II.0 8,0
AN ™ -

‘ 60 8,4 - 5.6 I4:g 9,5

| | ’
l . "' l : ~ T 40 :U; ZU; I0,0 8,0

2= B - #

Tpamevanns: Vv, - pacxox Ha pedpa; V, = PacXoi HA IPOTOHH EJE BTODOCTENOHHHO 8DKH;

V; = pacxon Ha NaHeJH,

X) ¢ yueroM KOHEROBOTO mpOTORHA.



Tadmme I3
Pacxon CTay® Ha BJEMEHTH KyIOJOB Eé-@

TwmH xymosoB mo Tadn., I ®m 2

n-gs 11-125 it g II—ZS = g
M M ~60 M M - HA
6~yroseH, 6~yroMBH. KDPyT 6=yroimH. Jé:??o?‘mn. Jé-g?oim. %

JacTh KOHCTDYKIEH

I 2 3 4 5 6 7 8
Onoprit KOKTYD 2,75 35 3!45") 2,75 4,0 %BZX) 35
OnopHHe GamMaXy I.25 I,3 1,7 1,25 1.5 2.3 16
P e s oW e #°
OmopHO® KOHBKOBOS KOJBIIO 0,6 0 0,6 0,6 0,6 0,8 7
P SR S SO R I A &
OTOJIOBHPKE B HAKJATKA 0,65 0,65 1,10 0,65 0,6 0,8 8
TOJyapOK 8 7 5 B 55 7,25
Kapuam 1,45 1,65 - 1,45 1,9 6 7
? sl e o u%
Beero 6,7 7.8 6,8 6,7 8,6 9,2 82
B b1 v oyl i B
VTOTO 8,0 9.6 5 8,0 10,6 11,2 9,48
W O W '



Iponosxenze TaGJ.

Ipmeeyamma: I. B xynonax temos I, I, ¥ ® Y1 mmamerpom 45 M onopEnf ROHTYp XelxesoGeTOHHEHE C
pacraEyTol apmarypo#t us crame A-: omMpaEme ONODHHX GSIMAKOB =~ HONOCPEICT-
BOHHO HA ONOpHHE ROHTYP.

2. B xynoste IV mpm JI-60 M ® I mpz J-65 M ONOpHNE EOHTYp H3 NOXOCOBOR Craym
mapry I4.T.2, mpEBapEBAaeTCA E HEEEEMY JHACTY ONODHOTO CAlMara pedep, Hepe-
Faxmero OHNOPHYM DOaRIMD HA X.0. OCBASKY CTEH 46pes CTANBHHe RATHA.
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