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Pa6orur HHl4XEa Ha nopore cBoero 7ï-nerus

Pa6orsr, grrnonteHHbte yqeHbtMx H14!4XEa B nocne-
AHfie roAbl, oxBarbtBaor Har6onee eaxusre npo6neuur
coBpeMeHHoro crpourenbcrBa. B tx vucne cne4yer yno_
r.rF Hyf b:

aHOBbte (oMnbloTepHbte MeToAbt pacqeTa fi nDoeKTI_
poeanur xeneso6eroHHbtx KoHcrpyKr.lt4ù

a$u3 Ko-xuMl4qecKylo reop[rc npoqHocrri 14 AonroBeq_
Hocrfi 6eroHoa Fra ocloBe npeAcraBJreHfis o À4exaHh3[4e
iqecrpyKql414 t4 cTapeHt49

aTexH qecK e peuJeHqg Ofpa)(AaÉu]l4x KoHcTpyKtl ù
c noBbtlueHHbtM Ao 20% conpor BneH eM Temonepe4a_
qe, Bo3BoAt4[4btx c Icnonb3oBaHheM MoHonxrHoù Tenno_
r,,13ofiFrj1414 143 oco6o nerKuxrennofi3onquroHHurx 6erorioe
MapoK no nnorHocT!4 D150-D300 fi TexH qecKue DeLUeH F
c6opHbtx ofpaMaK)Lqnx (oHcrpyK-{r4ù c rcnonb3oBaHu_
eu oco6o nerxux xoHcrpyKtll,toHHo-Tefl nou3on,L+4oHHbtx
6eroHoB [rapox no nnornocrr,r D350-D500

apa3paoorKy [,roAuerxaropoa 4nr 6eroHa, noBbtuJa_
roulrx ero npoqHocTb !.{ AonroBellHocTb, cHuxa}oqfix Tpy_
,qoeMKocrb 6eroHHbtx pa6or npaKrrqecx c nonHbtM orKa_
3oM ao MHoTr4x cnyqasx or eu6paqllr,r,qnF ynnorHeH{q
6erosa

aco3AaH!4e 6e3yca4ovttsrx 6etoHoe nyreM BBeAeHfi I
B 6eroHHylo cMecb Ao6aBoK, KoMneHcIpytou..l!4x yca,qKy
14 oOecnequBatrcqHX BbtcoKyto npoqHocrb, Mopo3ocroù_
Kocrb, BoAoHenpoH14qaèMocrb KoHcrpyxquù n trx rpeqll,
H OCTO14 t(OCTb

acoBepLUeHcrBoBaHue MeroAoB Bo3ae4enrr o4aHuù
c HarsxeHheM apMarypbt Ha 6eroH B npoH3Bo,qcrBeHHblx
ycnoBrl9x, qTo no3BongeT CyU.lecTBeHHO CHt43!4Tb [4aTepr.t_
aroe[rKocrb KoHcrpyKtl[ù, noBbtct4Tb re[4nbt ltx MoHTaxa
npu cHuxeH u TpyAoeMKocTr,t cTpo[TenbHo_MoHTaXHbtX
pa6or

Mero,4br pacaera MoHon rHbtxxene3o6erotrisrxxox-
crpyKqufi c yqeroM Ér43u,{ecKoù Hen HeÉHocTt4 ucnonb_
3oBaHbt npfi npoeKTrpoBaH u pr4a xpynHurx o6terroa a
Mocxee, e rov q cne nn!4T nepeKpbtrr4ù H creH LleHTpanb_
Horo Fiqpa KoMnneKca "MocKBa-C[Tr4',, nnt4T nepeKpbtrtiù
fi creH 3o-oraxHoro s4axnr ,,peeopMa,' 3 MoHonlrHoro
xereaoberosa, MoHonrrHbtx nrrHT nepeKpb|Txù roproBoro
qeHrpa "Py6neecruù naccax", $yr4auenrHoù nnrrsr xr_
noro AoMa B CaparoBe u Ap.

Co3AaHHbtù B Hl4l4x6e oco6o nerxuù nor cfl4pon-
6eroH (uapor no nJlorHocÏ4 D 1S0-D 300) no KoMnneKcy
ocHoBHbtx crpofiTenbHo-TexH,4qec(!4x cBoùcrB u rexHfi Ko_
or(oHoMt,tqecK X noKa3aTeneù (s Koropbte BXoAqrrenno_
TexHuqecKIe noKa3arenu, AorroBeq Hocrb, orHecrofi Kocrb.
cooTBeTcTB e CaH,lTapHo-ft4f fi eHH.lecxrÀ,1 rpe6oaaHfi s)
npeBocxoAxr H3BecrHbte ore!lecrBeHHbte u 3apy6exHbte
yrennfiTenx (neHononl4cn4ponbHbte neHonracrbt, MrHepa_
noBarHbte flnurbt MHofl4x pa3HoBt4AHocreù x rn.).

flp roToBnseMbte B cneqtariuuolr uo6unsloù ycratoa_
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Ke, TpaHcnoprllpye[4bte c noMoLqbto cneqnansnsrx 6ero_
HoHacocoB 14 yKna.qbtBaeMbte B onaryoKy (nph o6-beùle
Bo3ÂyxoBoBreqeHuq Ao 30%), nonucrrponoerouHbte c[4e_
cr ornuqaorcq ssrcoroù y4o6oyxnagsleaeuocrso 6e:
er,1opoynnortelrr. 3rx rexHonor{H np[[4eHeHbt np Bo3-
BeAeHh HapyxHbtx creH 3AaH ù Aenoaoro KoMnneKca
"l-lapeB caA" B Mocrse. CroIuocru orpax(qaou]xx KoHcr_
pyKq[ù u3 TaKoro 6eroHa, B cpaBHeH I c rpa,q!4l.ll4oHHb v
TpexcnoùHbt[4 Bap!4aHTo[4 (c nnl4THbt[4 yrenn[TeneM), cHlr_
xaercs ua 20-25Ya.

HoBbtù B A HeaBToKflaBHoTo rennou3onqquoHHofo t4
KoHcrpyKr.lt4oHHo-Tenno 3onqq oHHoTo q,le croro oeloHa
- nopooeroH - xapaKTep143yercr BblcoKt4MI Tenflo3au..lr1T_
Hbit\4t4, 3ByKot43on14pyloquMfi cBoùcrBa[4!4, no3BonFrcu] _
Mx npori3BoArlrb 143 Hero o.AHocnoùHbte orp (Aa|oqhe
KoHcrpyKql414, yAoBrerBopcot4ue coBpeMeHH btM Tpe60Ba-
HIFM no renro3au]rre. 143 pa3Hbtx BtiAoB nopoberona
BO3|\4OXHO t43TOTaBn BaTb BCe KOHCTpyKTl,tBH bte 3ne[4eH_
Tbr3AaHur I coopHoM rn [4oHojl!4THoM BaphaHTax: cre-
Hbr, nepeKpblrl4q, neperopoAKt4, nonbt u Âp. ycnoB g npo_
x[BaHur nrcAet4 B AoMax fi3 nopoberoHa no KoMôopra_
6enunocru npu6nuxaorcn KAepeBqHHblt\4, TaK Ka( creHbl
h3 ororo Marepnana "Abtuar,,. BBeAeHo I 3(cnnvarauqrc
cBbrue 20 pa3Hbtx npeAnp qr 14 no npou3BoAcrBy nopo-
oeroHHblx v3$enyi|.

B nocneAHle roAbr ece 6onee ocrpo Bcraer npo6ne-
Ma noBblLlleHu9 HaAexHocrl4 t,t cpoxoB ctpx6sr crpollrens-
Hbrx o6'beKroB. B uxcrnryre nonyqeHbt 6eroHbt HoBoro
noKojreHfifl c BbtcoKl4M14 oKcnnyaraq oHHbtMt4 cBoùcrBa_
M Ha OCHOBe pacuJr4pgroquxct BgxyU..U4X t4 OpraHo[r!,l-
HepanbHbtx MoÂu+txaropoa ME. C npIMeHeH!4eM TaKtax
6eroHoB Be,qercl crpotaTerbcrBo MHorrx rpynHsrx o6rex_
rog s Mocxae, rar x KaK aKBanapK, Tperbe rpaHcnoprHoe
Konbqo, KoMnneKc BbtcorHblx 3AaH ù, peKoHcrpyKquq
rrocroB qepe3 Mocxsy-pexy r,r 4p.

l4ccneAoBaHHs pacu pstoull4xcq Bsxyll1xx no3Bon _
nn pa3pa6orarb rexHonor rc npofi3BoAcrBa 6eroHoe c
KoMneHcupoBaHHoù ycaAKofr. TaxoÉ 6eroH [4oxer 6btrb
notyqeH nyreM BBèAeH!4fl paclx!4pFtotqt4x Ao6asox npfi
nepeMel![BaH[r1 c[4ecfi. B 6eroxax sa grfix Bgxvurx
cKnrcqeHo oopa3oBaHue rpeqIH 

" 
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6eroHa, qro BaxHoAns nporgxeHHbtx MoHonflTHbtx KoHcr_
pyKtlt4ù, raKux KaKAoporfi , B3nerHo-nocaAoLtHbte nonocbt
aopoApot\4oB I r.n. 6naro4apn oco6eHHocrqt\4 crpyrfiypbl
3T,4 6eroHbt FBnglorcg npaKTuqecKu BoAoHenpoH14uae[rbt_
lru, o6na4arct sstcoKoù uopo3ofioùkocrbto t1 ycroùrlfiBo_
crbro K Bo3AeùcrB14o arpecclBHbtx cpeA.

,qflF Bo3BeAeHfin 3AaHl4ù [ coopyxeHuù, x o6ntxy xo_
ropbrx npeAbf, Brqorcs oco6o BbtcoKHe apxfi TeKTypHbte
TpeôoBaH f,, pa3pa6oraHbt cneq!4anbHbte6eroHbt, orrl4,la_
roulfi ect coqeraHleM BbtcoKr4x .qeKoparuBHbtx ceoùcre,
npoqHocrbto, Mopo3ocroùKocr6to 14 BoAoHenpoH14qaeMo-



cTbo. CTpo!4renbHo-apxuTeKTypHbre cBoùcTBa Tak x 6e-
TOHOB COnOCTaB [,1b] C npfipOAHbrM Ka[4HeM. 3TOT 6eTOH
N4OXeT U14pOKO np14MeHCTbC9 Anq h3|OTOBneHU9 tvlaflbtX
apx!4reKrypHbrx ÔopM, cKynbnTypHbrx Kor,rno3fil l  ù r.A

KoHLjenLl4fi apx reKTypHo-crpor,lTerbHbrx c14creM AnF
3AaH!.4ù pa3n11\'rHoro Ha3HaqeHufl B Hal46onbueÉ cTeneHI
orBe.raer 6e3p14TenbHbrù KapKac. Taxue xapxacsr npnue-
H9fOTCfl npU CTpOr4TeIrbCTBe XUnbtX AOt\4OB KaK MaUOSTaX-
Hbrx, TaK MHOTOSTaXHbIX, t\,I HOrOSTaXHbtx Tapaxet4, [4a-
noSTaxHbrx 3AaH 14 pa3r qHoro Ha3HaLreH fl, nph peKoH-
crpyKr-.l1414 cyqecrByrou.lIx 3AaH!4ù c yBen14qeHue[,l cTpo-
rrensHoro o6teua u 4p.

Co3AaHo coBpe[4eHHoe oreqecrBeH Hoe 060pyÀoBaH!4e
Ane BbrnonHeHug pa6or B ycnoBuqx crpo renbHoù nno-
ulaA(fi, qTo no3Bon no coKpaTnTb MaTepuaroe[4KocTb
3AaH ù Ha 30-40%, a rpyAoeùlKocrb Ha 20%. TaKx[4 cno-
co6oM nocrpoeHo HecKonbKo AecqrKoB 16-oraxHbrx xl4-
nbrx AoMoB. Ceùqac B craArfi Bo3BeAeH!4q HaxoAqrcg
xfinoù AoM B KpacHoAape, [4HorooraxHblù rapax fi KoMn-
neKc xrrbrx sganuù e Mocxae, pa3BeprbtBaercl crpo14-
TenbcrBo B MocKoBcKoi o6nacr[. 3Ta c[creMa crpo renb-
craa sbt3Bana 3HaLlt4TenbHbrù utrepec, vro o6'unctnercn
He TOnbKO ee BbtcoKt4M14 3KOHOt\4UqeCKtlM nOKa3aTeU9Mr.t,
Ho 6onbuurr apxlreKrypHo-nnaH poaortHbt[4t4 Bo3Mox-
HocrqMu, TaK KaK oHa o6ecneq[Baer pa3Mep qqeùKfi Ao
9x12 M. Ha 6a3e oroù TexHonofrlt4 uoxer 6srrs caenas
cyqecrBeHHbrÉ r.uar enepeg a o6nacr BbtcorHoro crpor4-
TenbcrBa, KorAa graxHofib qAaHufl [4oxer 6btrb yBenrqe-
Ha noqr,1 B,qBoe 6e3 noBbrueH{q Harpy3K[ Ha HuxHue ara-
xt4 t4 ocHoBaH e.

Burnonrenue xo39ùcrBeHHblx AoroBopoB 14 pa6or no
rapaHThùHbrM nucb[4aM ocyrlecrBnsercs l,4Hcrl4ryroM c
6onee qeM 800 opraH[3aq qMx, cpeA Xoropblx cneAyer
ort4er!4rb KoHqepH "PocaHeproaTo[4", l-lH14 3n fiM. Me-
3eHqeBa, ACK-1, "Moc14HxberoH", "TnaBMoccrpoùMoHo-
nur", Ocxonucxr,rù MerannypTt4qecK ù KoM6|4Har, Kanx-
HMHcKas aro[4HaF craHqur, tlenn6uncx ù Merannypruqec-
xr,rù xoru6uual EenapyccK ù Merannyprfi.tecKui 3aBoA
gpyrre. 3navnrerbHbre o6beMH pa6or BbtnolHeHbt Ane
opratu3auvùt u npeAnpusrrù, pacnonoxeHHbtx B MocKBe
u MocKoBcKoù o6nacTu, Anq npeAnpt4rTfiÉ 14 opraH!43aqfiù
Caxrr - llerep6ypra, Llene6rlHcKa, TBepn, Huxnero Hoa-
ropoAa, EKarep H6ypra, KypraHa, EaLuxoprocraHa, Kpac-
HoepcKoro Kpae u MHofr4x ApyrHX, a raxxe B Senapyc-
cr,r I u Ys6exficraHe.

Cpe4u Hau6onee KpynHbtx pa6or, BbtnonHeHHbtx no
AoroBopaM. cneAyer ynoMeHyrb: oocnegoaaHre cocror-
suq xenego6erosHurx roncrpyxqrù OcraHK HcKoÉ rene-
Bu3r4oHHoù 6auHu nocne noxapa c peKoMeHAaLlHst\r no
hx BocôTaHoBneHH|o; npoBeAeHue KoMnneKca pa6or no
o6cnegoeanro cocroFHt4F crpot4TenbHbtx KoHcrpyKtl!4ù
gHepro6noKoB 6rru6nrcroù A3C; npoBeAeHHe pa6or B
pa,quoafipoHor,l14'.1ecKoù o6cepBaroprau Ha nnaro cy$$a
B y36er craHe; rccfleAoBaHt,te Èr3rKo-MexaHhliecxtax
cBoùcrB H ycnoBrù npuMeHeHIn B xene3o6eroHHblx KoH-
crpyKr.ll4rx HanpsraeMoù crepxHeBoù apMarypbt c npeÀe-
nou reryvecru 800-1000 H/rvrn,t2, npo[3eoAHMoù Seflapyc-
cKuM MeTaflnyprlqecKt.iM 3âBoAot4 k Ap.

O6renur pa6or n ycnyr Hl,'1l4XEa, BbtnonHeHHbte 3a
nocneAH|4e ToAbr, HenpepbtBHo pacryr 3a 2001 r, no cpae-
HeHfiio c 2000 T., oro yBe|t4qeHue cocraB no 1,5 pa3a, a
c 1999 r  -  2 ,92 pa3a.

3a nep oA 1999-2001 rr corpyAHtikaMu hHcrl4ryra
ony6n KoBaHo 240 pa6or, B roM ,ltlcne 4 MoHorpaQnfi. Ha
1-ù Bcepocc[ùcKoù KoH$epeHqx!.t no npo6nenaau 6eroxa
!4 xenesooeroHa, npoueÂUeù B ceHrF6pe 2001 r, 6btro
npeAcraBneHo 48,qoxnaAoB. 3a rpu npoute4ulux roga
corpyAH14r(aMH fiHcÏ4Tyra noflyqeH 6'1 nareHr.

TecHbre (oHTafibl 14Hcrl4Tyr noAAepxhBaer c Poccfit4-
cKoù !4HXeHepHoù aKaAeMfieù (Pl4A) r,r Poccraùcxoù axa-
Aeùl e[ apxureKrypbr 14 crpoflrenbHbtx HayK (PAACH).
Cne4yet oruerurb corpyAH!4qecrBo utcruryra c Mex-
AyHapoAHbrMx opraHH3aLlusMr4 B ooflacr beroHa fi xene-
306eroHa - EBponeùcKoù accoqhaqueù no roBapHotvy
0eroHy(EPMKO), Me44ynapo4Hoù SeAepaq eù noxe-
ne3o6eroHy (@lzl5), Me44yxapoAHoÉ accotlfiaq eù no
npocrpaHcrBeHHbIV KoHcrpyKqusr,t (14ACC), li le)|(4yHa-
poAHbrM colo3ot\t no ficnbtraHrro MarephanoB (PtulEM)
14 Ap.

KonneKr B Hl4l4XE crour nepeA peujeHrie[il cepbe3-
Hbrx 3aAaLr no noBbrueHxn gQ$erruenocru pa6orbt or-
pacn[, K ocHoBHbtM t43 KoTopbtx cneAyeT oTHecT[:

apa3pa6orKy 6eroHoB c perynhpyeMb ltI pexxMaMu
Haoopa npoqHocl4 Bo BpeMeHu, B ToM rlucne 6eroHoe,
n03Bonstoq x orKa3arbcs orrennoaoù o6pa6orrr us-
aenuùl

aco34aHue AoOaBox-uo4u$uraropoB, t4cM toqarcu..p.tx
BrOp poBaHlie KaK cnoco6a ynnorHeHrg 6eroHHoù cMecu

apacLUIpeHue np14[4eHeHrt BbrcoKonpoqHoù apMa-
rypbl

aMoÂepHl43aqus 3aBoAoB KpynHonaHerrbHoro AoMo-
crpoeHIs nyreM nepexoAa Ha rhOKHe rexHonoT r npofi3-
BOACTBa npOAyKq14H

apo6oT[3aqxs I KoMnbtcrepr3aqhF npofi3BoAcrBa
c6opHsrx xoHcrpyxquù h la3Âenuù

acyulecTBeHHoe pacuJIpeHue l,lcnonb30BaHhq 30n u
una(oB AnF npola3Bo.qcrBa oeroHa

apaspaoorKarexHonorl,1ù yr[nl43aLlu OeroHa nocne
AeNroHraxaycrapeBLl.t!4x3AaHuù Ap.

flo ypoBHrc TexH[..iecK]tx I aKoHot! 4r.tecK[x noKa3are-
neÉ fi no obÈeMat npxMeHeHhs 6eroH r xeneeo6eron
cyqecrBeHHo Aot\414Ht4pyeT B cpa8HeHt4[ C Apyfr4M14 Crpo_
urenbHblltH MarepuanaMt,t. floerouy rexHu Ko-o Ko H o t\414 -
qecK ù o+ôeKr- or npaffi[qecKoro npfiMeHeHuq roù ,4nr
IHoi pa3pa6orKu À,toxer 6urru gecuua oqyruu. Tax, He-
AaBHo npoBeAeHHsre pa6orur topaexcxl4x cneLl ar!4croB
noKa3an[, ']ro (pt4HaHc poBaHue ccne.AoBaH!4ù B o6nac-
lu 6eloHos ssrcorux rextonoruù (6sno npoaHanu3fipoBa-
Ho 130 npoeKroB, rAe lcnonb3oBaH raKoù 6eroH) Aaro
orAeny 3a nepxoA 1984-2000 rr npla6btnb, B 1 9 pa3 npe-
BbrLxaou.lylo nepBoHaqanbHbte 3aTpaTbt.

NMelorca Bce ocHoBaHt,tf, noraTarb, r{To HeKoropbte
pâ3pa6orKr,i H14l4XEa re ycrynarcr n 4axe npeBocxo4er
sapy6exHsre auanoru.

14HcT[Tyry ecrb qeM ropAl,tTbcs B KaHyH cBoero
7s-neruq.



KOHCTPyKLIt/14

Bhcqque KoHcrpyKaluu u ux npuMeHeHhe B crpohreflbcrBe

B 1886 r ua Bcepoco,lùcKoù Bbt-
craexe B H xHe[4 HoBropoAe pyc-
cK ù HXeHep B.f. UlyxoB nepeKpbrn
qeTblpe naB'lnboHa pa3nt4qHbtM14 B14_
c9L 4Mu noKpbtrtigMt4. K coxaneHulo,
TeHranbHbte fiae TanaHTnnBoro uH_
xeHepa ocran cb He Bocrpe6oeaHHbtMr,r.

nepBbt[a, rro o6parun eHruaHre
rexHuLrecKoù o6qecrBeHHocru Ha
np!4op rer Haueù crpaHbt B o6nacrrj
co3AaH 9, npoeKn4poBaH g t4 CTpOt4-
renbcrBa Bucgrl,lx noxpbtr!4ù. 6btn
opÉHu3arop !1 pyKoBoA Tenb na6opa-
Topr,4h cneLlranbHbtx xefl e3ooeroHHbtx
xoHcrpyKq!4t Htlt4x6 l4caaK Tp ropb-
eB la , . ]  IoAKoBcK!4ù.  83FBLUt4cb sa
Aeno c np cyuleù e[4y oHeprueù u
Hacroùq Bocrbto, yvenurù xnaccrsn-
r..[4poBan B ceql4e KoHcTpyKq fi, pa3_
paooran Kpfirepu oqeHKH l4x oôôeK-
Tl4BHOfiI, nOCTaBUn t,i Bo3fnaB4n nDO_
6neMy g(cnephtueHTarbHo-Teooeru-
LrecKrlx 14ccneAoBaHut B oroù oonac_
Tr4, KOTOpbte BeCbMa ycneuHo peua_
rqcb KonneKTriBoM na6oparop!4u cne-
Llfiar b H hlx xene3o6eroHH btx KoHcrpyK-
LtnÉ H14l4XEa.

noA pyKoBoAcrBoM I npl4 Henoc-
peAcrBeHHoM yqaùnu 14.f .IrcÂKoB_
cKoro corpyAH Xaur Hl4l4XE B.Ilec_
Fr4KoBbtÀii. O.A.ToxOayMoM, 3.H Ky3-
HeqoBbt[,], T.A.yca,reBbtM, E.n.Xapfi -
r0HoBo14, M.A. NBaHoBbtM 14 Apyrt4Nlt4
obtn peLLteH qeflbtù psA 3aÀaq KaK
uccneAoBaTenbcKoro nopî.qKa, cBg_
3aHHbtx c t43y'{eHtaeu paborut eaxro_
Bor4 cl4creMbt, o6ono,1e( r coBMecr_
Ho c Hl4l\,114 onopHoro KOHrypa, Ta( u
3aÂaq ql4cTo nprlMarqHoro xapaKTepa,
oTHOC9UITIXCF K t4X npoeKTupoBaH14rc

BO3Be.4eHUrc.
Bucnvne norpurrur o6nagarcr pr-

AO[4 npe[MyqecTB nO CpaBHeHU|o C
Apyr[Mx KoHcrpyKqunuu. OHU renn-
|orcq ocooeHHo nepcneKTlBHbtMH B
oTHO|lleHfi n Cnoflb30BaHt4i nDoqHo_
cTHbrx xapaKTepucTr4K MaTep anoB.
trcnu a oobltHbtx KoHcTpyKL.ll4gX BeCb_
[,14 TpyAHo oeeeKTuBHo ficnorb3o_
BaTb BbtcoKonpo']Hbte cran!4, To Atn
rLr6Kr4x pacrrHyrbtx BaHT Bo3MoxHo
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6. M.EPACflABCKI4ù, xauô. mexu.
xauô. mexu. uayx (Hl4lDKE)

H ay K IH U " Cmpo u m en ac m eo") ; E. I-l.XAp 14 TO H O BA.

npH[4eHeHre MaTep anoB npaKT!4qec-
k nD6où. cKonb yfoAHo BbtcoKoù,
npo.rHocr!4. IpyrHM npe]4MyqecrBoM
B14C9r.tUX nOKpbtTt4t4 qBnteTcc To, LlTo
onr uoryr6uns sosBeAeHbl 143 cfopHblx
one[reHroB 6e3 necoB u noÂMocreÉ

TeoperfiqecKrlt !4 fi skcnepIMeH-
TaIbHbtM14 l4ccfl eAoBa H tj I tvl 14, Bbtnofl-
HeHHbr[4fi I naooparopl4fi cnell arb-
Hbrx xene3o6eroHHbtx KoHcrpyKqBù,
6urn esrneneH pn4 oco6eutocreù pa-
6orur, npucyr4r,tx ronbKo Bt4crq uM
noKpbrrr , rsM. Ebtno AoKa3aHo, , l ro
onopHbtù KoHTyp He [roxer norepsrb
ycror,'rqfiBocrb B cBoeù nnocKocr[ nprl
npaKT qecK t4tvlerculux [4ecTo Ha-
rpy3Kax Ha noKpbtrle. flpr,l Hec MMer-
pr4rrHoù Harpy3Ke Ha noKpbrr e B onop-
HOM KOHrype BO3H14(a|oT CpaBHlTenb-
Ho He6onbut,te 143r 6atoulue MoMeH-
Tbr 3a cqeT nepepacnpeÂereHl49 yct4-
nrii \iepe3 nocpeAcrBo qeHTparbHo-
ro yana. llpu npeBpaqeH 14 BaHTo-
Bot cucret bt B xere3o6eroHHyD 060-
no{Ky, HarpyxaeNtylo HepaBHo[4epHoù
Harpy3Koù, usrr6anulue MoMeHTbt B
onopHoM KoHrype cTaHoBFTCg t\4trHh-
ManbHbtMl,t. CfleAcrBueM u3 ororo
9Bn9eTC9 BbtBOA O TOM, qTO np pac-
qere onopHoro KoHrypa B cF,leù 060-
noqKh HecHM[reTptlqHoe pacnonoxe-
H e cHerosoù Harpy3Ku Ha noKpbtrr4l4
[4oxer He yqHTbtBarscn. B saHrax
Bo BHfrpeHHeM Konbqe,qeùcrBytor B
ocHoBHoM pacÏgfl4Ba|oulIe yc]inl49, a
BHel!Hee onopHoe xonuqo pa6oraer
B OCHOBHOM Ha C)KaTre, qTo no3Bonc_
er AJrr t1x u3roroBneHhq c Hau6onb-
ueù oSôeKrlBHocrbHc Icnor]ÉoBarb
npoqHocrHbte cBoticrBa xene3o6ero_
Ha v clanu.

f lpoBeAeHHbte uccneÀoBaHHF no-
3BOnfinI peKoÀ4eHAOBaTb Br4CFq Ue
x(ene3o6eroHHbte ooonoqKr Ans Bo3-
BeAeHuF pa3r 4qHbtx 6onbuenooner-
Hbrx coopyxeHuù. BaxHoe npeHMy-
qecrBo TaKux o6onoqeK 3aKrDqaer-
c9 t4 B TOM, qTO HX MOHTaX MOXeT
6sru ocyqecreneH 6es necoe, a Sop-
lila nOBepXHOCru nOnf]aeTCC ecTe-
crBeHHbtM o6pa3o[,r. 3ru KoHûrpyKqHu

no3Bonqtor nepeKpsraalu 6eo npo[4e-
)qfroqHbtx onop oqets 6onsu.: e npo-
nerbt fi nonyqarb +op[ry noBepxHoc-
Tu 6e3 AononHurenbHbtx 3arpar, qro h
6srno y6e4urensHo AoKa3aHo onbtroM
BO3BeAeHhg qenoro peAa 3AaHAV, V
coopyxeH 14.

np MepoM Macc!4qecKoro peule-
Hfiq BceTo KoMnnekca npo6neu uoxer
cn\a$4Tb nocrpoeHHbtù Ha repprlTopl4!4
Hay'.tHoro ropoAKa B Mocxae xopnyc
Ng 15, B (aqecTBe noKpbtrl4s Koropo-
fo cnonb3oBaHa npeAHanpÊxeHHag
xere3o6eroHHaq o6ono.txa Ha ocFto-
Be paAfiafl bHo-BaHroBoù crcreùt bt
AIaMerpoM 23 [a nonoxl4TenbHoi Ta-
yccoBo14 (pr,tBt43Hbt. KoHcrpyKl-lt4r,
SKCnnyaTaquoHHbte KaqecTBa KoTopot4
npoBepg|orcq Ha nporqxeHx!a 53 ner,
6una aooae4era e'1959 r u excnnya-
rrpyercr 6es xaxllx-nu6o r,r:ueHeguù
no HacTo9qee BpeMq.

npoo6pa3oM Bucall x noKpbtrtiri
Ha ocHoBe paAIanhHo-BaHTOBbtX C,l-
creir orp14LlarerbHo14 fayccoBoù Kp14_
BX3Hbt MOXeT CnlOXt4Tb 3AaH!4e naB -
nboHa c LleHTpaubHoÉ onopoù, nocr-
poeHHoe a r In6epqsr Mocxoscxoù
o6n. B 1960-e roAbt t4 sKcnnyarupye-
MOe.qo HacToculero BpeMeHu.

B 1965-67 rr Hlzll4XEou 6urnr,r
pa3paooraHbt 14 BnocneAcrB14h nocr_
poeHbt pe3epByapbt.qrq BoAbt eMKo-
crbro oKoro 5000 M3 4nn ao:se4enrr
Ha no,qpa6arbtBae[4btx ]-eppITopIqx.
klcnonb3oBaHue noKpbtTl4t ujarpoBo-
TO THna n03Bonuno npaKTUqeCKn non_
HOCTb|lC pa3rpy3t4Tb cTeHbt pe3epBya_
poB I c qenbrc MuHr,lMl43auu|/l He6na_
ronpr.t9THoro Bnu9H149 HepaBHoMep_
Hbrx ocaAo( cocpeAoTor{4Tb BCrc Bep_
TuKanbHyto Harpy3try B qeHTpa-nbHoù
croùre. Pe3epByapbr oroù KoHcrpy(_
r..[4n obtnu Bo3BeAeHbt !4 ycneuHo 3(-
cnnyaThpytorcg B IlyraHcKoù 06r

B '1966 r Ha Teppuropl4r naHcuo-
Hara B HanbquKe 6blno Bo3BeaeHo
s4aHre cronoeoù, nepeKpbtroe Bucs-
qeù xene3o6eroHHoù BorHyrofi 060-
noqKoù AxaMeTpo[4 35 M. BaHTbt sro-
ro cooppKeHt4g 6btnn u3roroBneHbr 143



crepxHeBot crafit4, a HapyxHoe Korb-
r-.1o - 143 xene3o6eToHa. 22 HacocHbte
cTaHqr4!1 c B CFT. 4M nOKpbtTUet4 B
B .qe Eo|.Hyroù xere3o6eToHHoù 060-
noLrKl4 A aMeTpo[, oKofio 20 [4 HaL]U-
Hac c  1967 r  6b t r  4  Bo3aeÂeHbt  Ha
KaHane 14pTbrrx - KaparaHAa. lvloHTax
BaHT fi nrfiT noKpbrTr4F ltpotl3BoA ncg
B HaBeC,  9TO 6brnO OCO6eHHO BaXHO.
TaK KaK MOHT!4pOBaTb neCa np'4 Bbtoo-
Te noMer4eHHq oKono 20 M u Kpat)lHe
orpaH14qeHHor\4 cBo6oAHot4 npocrpaH-
cTBe fi3-34 Har[\it4F HacocoB npaK-
TrL]ec*y He npq,qcraBn9n6 E|o3tvloxHbtM.

B 1968 r Ha LleHrpanbHoù yrnlle
Bna4ueocroxa 6urno 3aKoHqeHo crpo-
LITeJtbCTBO AByX3anbHOTO t{14HOTeaTpa
"OKeaH", Koropbrù B nepcneKTL4aHoM
nnaHe 3acTpo14Kl4 gBnffncg oAHt4M r43
BaxHeùu x rpaAoo6paoyoqr,rx Sar-
TopoB qeHrpa ropoÂa. OcHoBH où
o6-beiil 3AaHfig, 14[4etou]ero 3nrl nrh-
qecKoe ogepTaHue B ntaHe c ocFMl4
64x38 |\ i, 6br.n nepeKpbtr c6opHo-N4o-
Hon rHoû npeAHanpqxeHHoù BL4cs.let4
060roqKoù BorHyroTo r!4na c nrocKtilM
xerle3ooeroHHbtM onopHbti\4 KoHTy-
poM. feoMerp llecKoe o{epraH e cer-
xN eaHl 6urno Bbr6paHo 3 ycroBt4q
6eororuOHoù pa6orbt onopHoro KoHry-
pa np[ MaKcuManbHoù Harpy3Ke, Kor-
Aa, Kponile coocTBeHHoro Beca, Ha
noKpbrTr4e AeùcTByeT Harpy3Ka oT noA-
BecHoTo noronKa x ooopyAoBaHfiq,
cHeToBa9 Harpy3Ka, a BaHTbt noAXo-
Arr K qeHTpanbHot\4y Konbqy ropfi3oH-
TaI]bHo. KaK I cneAoBano ox[rqarb,

3ruoaoulfie MoMeHTbt nph Harpy3Kax
c oAHot4 ocbto ct4M[4eTp[!4 nO CXe-
MaM, KorAa qeHTpanbHblù y3erl cire-
ulaeTcg no rop 3oHTanu, oKa3an cb
Ha noprAox MeHb[!e, qeM npfi Apy-
rrlx cxeMax HarpyxeHfi q. Opfi rfi Hanb-
Hoù 6brna cxeMa [ioHTaxa noKpbtT!4F
- npu noMor.!t4 KpaHa, ycTaHoBneHHo-
ro B qeHrparbHot Konbqe.

Kpbtraq crocHKa aBTo6ycoB B Kr4-
eBe, nepeKpbtTa9 paAfianbHbtM uJaT-
poBbI\4 Br4oeq [4 noKpbtTt4eM A|4aMeT-
poM 160 M, 6brna Bo3BeAeHa B 1971-
1975 rr BnepBbte B Ml4poBoÉ npaKrfi-
Ke cTpouTenbcTBa 6btna IcnoI|b3oBa-
Ha KoHcrpyKLlt4e Ko[46 HupoBaHHoù
rayccoBot4 Kpl4Br43Hbt: y KOHTypa -
nonoxlTenbHoù, a B UeHTpanbHoù
30He - oTDnuaTenbHo .

lJ-jarpoaoe noxpsrrue crosHKfi aB-
ToOycoB Aua[4erpoM 

'102 M. Bo3Be-
AeHHoe B HoBropoAe, !,tMeno xapaK-
TepHyto oco6eHHocrb, Koropag Bnep-
Bbre 6brna npuùteHeHa npr crpolrenb-
cTBeTa(ofo T na 3AaHuù - qeHTpanb-

Hat  KotoHHa,  Bocn pu  H 14  [4a  |ou ]ag
npaKTfiqecK Bclo Bepl!4KanbHyrc Ha-
rpy3rq, 6brna pa3AeneHa cÔep ,rec-
Kr4M LiiapH poM no BbtcoTe Ha ABe
llacru. TaKoe peueHHe no3Bonflno
npafihqecK norHocTbt'c HcKrltoLlt4Tb
nogBrleH e {3rr6arcul x t oMeHToB
BO BHe[lHeM OnOpHO[,] KOHrype , KaK
cneAcTBfie aTofo, cHl43t Tb pacxoA
MaTepuanoB. Bnepesre Ha coopyxe-
H flx noAo6Horo rfina 6btn npoeeAe-
Hbt 3ai.4epbr BepT!4KanbHbtx nepe[4e-
U]EH ù BaHT. Benfi ' ]I4HbI oTUIoHeH É
qeHTpanbHoù KonoHHbt or BepTl4Kan
fi QaKrrqecKi4e ychn!4q B BaHrax. Bce
pe3ynbTaTbr AocTaroqHo xoporllo co-
fftacoBbtBani4cb c nony9eHHblt\rh Teo-
peTfiqec(L{M nrreM.

B pa6ore [ '1] cÉopMyn poBaHbl
npeAnocbtnK nonyqeHus HapgAy c
xete3o6eroH H b ,r t4 BficqqrMu o6ono,t-
Kat I SKOHO|V]t4'.]Hbtx fletKO BO3BOlll4-
r\rblx BoTHyrbtx cranug grx o6onoqex-
MeMOpaH, BbtnonHeHHblx 143 ToH(rlx
nrlcToB pa3n rlq H btx MaTepllafloB.
3Aecb paccMarpfiBaorcg 3aÂaqfi H lax
peueHuF Ha Bo3BeAeHr noKpblTuù u3
TOHK!4X CTaItbHbtX n CTOB, BOCnpIHH-
N,rarcu.l!4x AeùcT814e Harpy3KH l4cKnto-
'rHTenbHo ycv,nv,AMv, pacTgxeHHg B
nponeTHoù KoHcTpyKLlrl . TaK!4e (oH-
cTpyKr..lt4t4 t\4oxHo ocyqecTBnFrb, B
ocHoBHot\4 t1cnonb3yt ABa TexHonorr-
qecKux nptleMa: np AaH[et oTAenb-
HbrM onet eHTaM 3apaHee HeooxoAx-
Moù ôop[abr c nocneAyrclquM rx co-
eÀ!4HeHl4er/| [4eMy co6où c noMou.lbto
UJa6roHoB t4fi u nepeAB!4xHblx necoB;
nepBoHaqanbHbtM co3aaHue[4 nnoc-
rrx ueu6paH r np!4AaHIeM IM ABO9-
Koù Kpr48t43Hbt noA AeùcTB[eM co6-
cTBeHHoro Beca I BpeMeHHoli Harpy3-
K[. OqeB[,qHo, ,.tro BTopoù cnoco6
o6naAaeT qenbtM pqAoM TexHonor -
qecKux npeuMyulecTB, no3Bonrlou.lux
r\4 t4 H t4 M 14314 pOBaTb CTOI t\4OCTb BO3Be-
AeH fl KoHcrpyxt14t4. flpe.qBapfiTenb-
Hbre pacqerbt B14c9rit4x KoHcrpyKtl!4É
MeM6paHHoro rxna no3Bonun!{ Bbtfl-
Br4Tb HX Becb[4a BbtCOKyO Hecyu]yto
cnocooHocrb, t lTo cBg3HBanocb c
AByxocHoù paooroù Marepuana flp!4
npaKT 'recKr paBHbtx Benr'{ Hax Ha-
npqxeHl,1ù B oproroHanbHHX HanDaB-
neHuex [2].

OcHoBHHe pæynbrarbt, nonyqeH-
Hbre npu u3yqeH[ paborbt Bficaqux
MeM6paHHbtx no(puruÉ, ony6nnxoea-
HH I crarbnX 14. T.fi toAKoBcKoro,
M . A . 1 4 B a H o B a .  A . A .  O u n e  K h  H a ,
6.M.6pacnaBcKofo, E.lll.OenbAMa-
Ha, A.B.flacpTbt H Apyr[x. Teopern-

qecKu 3aAaqa o paoore côepr,lecKoù
uena6paHsr c yqeroM geQopuaqrr,r
onopHoro KoHrypa obtna peueHa B
pa6ore [3j f i B KaHAhAarcKotl A!4ccep-
raqnI M.A. flBaHoBa.

flepBbtù onbtr Bo3BeAeH ff Me[r6-
paHHo!4 BUCq'1eù O6Ofi OrlKt4 KpyroBo-
ro oltepTaHHî B nnaHe 6btn nollyL.teH
npH cTpotlTenbcTBe SKCnep MeHTanb_
HO|-O nOKpbtrl4g 3AaH19 Ha Tepp!4roprlt4
Hl4lzlX6a g 1968 r l lporerHae KoHcr-
pyKqr4fl 3Toro noKpbtTt4e, AuaMeTp KO-
Toporo npeBbtuan 20 ir, 6btna ,43ro-
TOBfleHa Ha cneq[atbHo floafoToB-
neHHoù nnou.laAKe Ha noBepxHocri4
3e[4nu h3 nHcToB KpoBenbHoro xene_
3a TOnU.lXHOù 0,67 rl,., lr,rr, cBapeHHbtx
AyroBo{ cBapKoù nonya Bro [4 ara [,r 14 B
3aull4THol4 cpeAe yr|eKfi cr|oro ra3a.
flocne npucoeA HeHfis o6onoqK K
xefi e3o6eToHHOMy OnOpHOt\ily KoHrypy
noxpurue 6srno noAHFTo Ha npoeKT-
Hyro oTMeTKy AOMKpaTa[4h c14cTeMbl
noÀbeMa STaxeù, ycTaHoBneHHbtMt4
Ha Bepxy xonoHl. florpurrue 6urno
l4cnbrraHo Ha Harpyaxy 3 xfla r,l nora-
3ano AocTaToqHo Bbtcotvo Hecyu]yo
cnoco6Hocrb. Bnocne4crBl4t4 B Teye-
HIe pFAa neT KoHcTpy(qrr SKcnnya_
TupoBanacb B KaqecTBe noKpbtTl4t
3AaHHc 14 6btna 3aMeHeHa B cBF3l4 c
HeAocrtro.tHO14 Koppo3tlOHHoù crotiKo-
cTbto.

f lpaKrta.lecKta Bce nocrpoeHHbte
Ao 1977 r. coopyxeHHe, nponerHae
KOHcrpyKrlt4t KoTopbtx BbtnonHgnacb B
BhAe TOHKOfl t,tCTOBOù 6e3[4O[4eHTHOù
o6onoqKu, HMen[ KpyroBoe !4n!4 6nfi3-
Koe K HeMy oqepraH e B nnaHe. B
pFAe pa6oT oreqecrBeHHbtx u 3aov-
6exxstx aaropos nogqepx Banoc;,
r{To KoHrypbt KBaAparHoro n reu 6o_
nee nprMoyfonbHoro nnaHa,qorxHbt
BOCnphHUMaTb u3ru6aloqfi e Mo[reH-
Tbr raKoù 6onbuoù BenuLtnHbt, .lro
SanpoeKTnpoBaTb noKpbtT14e KoHKypeH_
TOCnOC6HbM no cpaBHeHuto c notçbrn4-
eM Npyro8oro oqepraHfi F HeBO3MOXHO.

14ccne4oeaaunu HanpgxeHHo-
AeQOpMt,tpoBaHHOrO COCTO9H !49 OnOp_
HOfO KOHrypa MeM6paHHbtx noKpbtruù
nprMoyronbHoro nnasa 6sln nocgn_
qeH piA sKcnepuMeHTanbHo_Teoperu_
qecKux pa6oT, BbtnonHeHHbtx B na6o_
paropt4u cneqKoHcrpyK.t!4ù H14l4X6.
.Qnn peuennr nocraBneHHoù 3anaq
npeAcToqno BbtccHnTb xapaKreD BO3-
AeùcTBù1É, nepeAaeaelasrx ueu6pau-
HOli nponerHoù KoHcTpyKllueù Ha onop_
H b[i KoHryp. HetasgecrHunrr,.r oclaea-
nucb xaparrep paborbt KoHrypa npu
BO3Aer,rCrBlrx HepaBHoMepHbtx Harpy_



30X Ha nOKpbtTt{e, BrH9Hl4e CocpeAo_
TOqeHHbtx cl4jl t4 Ap. c qenbfo peuJe_
HXg noclaBneHHbtx 3aAaq IccreAoBa_
H 9 npoBoÀ rucb Ha pgÂe MOAenel4
KEaApaTHOrO nnaHa pa3[4eDOM Or
0,6x0,6 rvr 4o 12x12 M, [ae|oq[x KaK
HeÂeQopuupyeustù, rak u AeeopM _
pyer,tbtù B ropH3oHra.nusoù nnocxocrlr
onopHbtù KoHryp pa3nliqHoù fi 3nd6Hoù
xecrKocrl4 B HanpaaneHt,.tu Aeùcrghn
qenxstx ycr,innù [4]. flapannensno re_
operrLlecKla sa4ava 6urna peuJeHa c
fi cnonb3oBaHIeM aIfopt.tTMoB MeTOÂa
KOHeqHblx pa3HocTet.t I MeloÀa KoHeq_
Hbtx oneMeHToB. saAaqa peuJanacb B
reo[4erp14qecxr HenuHeùHoù nocra_
rioere. B pæynbrare npoBeAeHHbtx
qccneAoBaHl,1ù 6blnr BbtqBneHbt oco_
6eHHocrt4 MeM6paHHbtx Bt4cFqux no-
KpbtTl4t4 npgMoyronbHoTo nlaHa ,1
coopMyr.,tpoBaHd ycnoB q Ane hx
npoeKrIpoBaH149.

nepasru o6terroM, rAe Bce gru
HAeu 6blnr ocyulecrBreHbt, qBunocb
nocrpoeHHoe B 1977 t. noKpblrfle
cnoprl4BHoro 3ana B n. HeKpacoBKa
(MocKBa) pa3MepoM 24x27 M. npoeKr
KapKaca 3AaHfic, BO3BeÂeHl4e u ucnbt_
TaHne noKpblrl4g 6urn[ sbtnonnersr
na60paropueù cneqKoHcrpyKqtaù.
Onopxurù xonryp 6srn uaTorosnen rs
rpy66t 427x9 MM, 3anonHeHHoù 6e-
roxou uapxu 300. flponerryrc xoHcr_
pyKqt4ro r13 n croBoù crafl[ C 3g/23
no TOCT 8557-57 ronu.luHoù 1,8 MM
cBapfiBanri Ha noBepxHocTl 3eMnl4.
Ha or[4eTKe 1,2 r or noeepxHocru
3eMnu noKpblr[e 6blro r4cnbtraHo Ha
HepaBHoMepHOe fi paBHOMepHOe fia-
rpyxeH e Harpy3Koi 3 xfla npu Ha _
6onbuJe[4 nepenaAe Harpy3oK 1:3 14
npn srou 6unr no4rBepxÂeHH Bent,t-
rlr4Hbt, nolyqeHHbte pacqeTHbtM ny_
reu. 34axue cnopr3ana c MeM6oaH_
HbrM BI4CFqHM noKpbtTueM ycneujHo
3XCnnyaT pyeTc9 H B HaoTogtj.{ee Bpe_
ur [5].

l4Ae[, pean 3oBaHHbte np[ crpo_
!4TenbcTBe cnopTt4BHOrO 3ana B n.
neKpacoB(â, no3Bofl InH BO3BOAt4Tb
KOHCTpyKtlHt4, aHanoToB KOTOpbtx B
r\414poBoH npaKMKe CTpOl,tTenbcTBa.qo
sToro He cyulecTBoBano.

B nocneAypqxe roAbt BHeApeHue
B caqxx MeMOpaHHblx noKpbtrfiù npe_
MoyronbHoro nnaHa 6btno ocyrqecrB_
neHo Ha qenoM pqAe o6.befioB. pe-
KOpAHbtM no nepeKpbtBaeMo[ry npo-
nery 9BUnOCb nOKpbtTIe HaA qexoM
Ne 2- MocKoBcKofo saeo4a ,,Kounpec_

cop-, fiMe|oulee pa3Mep B ocax 66x91
[4. flpl4[4eHeHr4e raKoro noKpbtrhF no_
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3BOrr4nO peufirb eqe oAHy 3a,4aqy,
cBe3aHHylo c peKoHcrpyxqHeù ororo
qexa 6es ocraHoBxrl npo 3BoAcrBa.
6htn cnonb3oBaH cneAyrculeù Tex-
HOnOf[qecKfi t npxe[4: Ha cyu]ecTBy-
louleM noxpbtTt4t4 ct\4oHTHpOBaHbt noÂ-
r\.4ocTt4, no KoTopbl\l ynoxela uela6-
paHa fi nocjre ee nprBapK[ K Tpy6o_
oeToHHOt\4y KOHTypy AeMoHTt4pOBaHhl
BHa'tane noA[4ocTU, a 3aTeM !4 OTCny_
xr4Bt!ee AepeBrHHOe MHOTOnponeT_
HOe noKpbtT{e.

Bnepesre KpaHoBoe o6opy4oaa-
nue 6urno no4serueHo r ueu6pattoù
nponeTHor4 xoHcTpyKt.lt4fi np Bo3BeAe-
HXn noKpbtTl4g HaA qexo[4 cTeKonbHo-
ro 3aBoAa B I ypuenu BnaAu[4 pc_
Koù 06r. flocne 3Toro 6brnH nocrpoe_
Hbr fi B HaclogUlee BpeMg SKCnjryaTfi-
pyroTcs 3AaH cct e[46paHHb \4H Bt4-
crri l,tMI noKpbtTxgM B npgMOyronbHo_
r o  n n a B a  p a 3 M e p o M  o r 1 8 A o 3 0 M B
Caparoae, Covr,r, flo4nrnxax. paspa-
6oTaH npoeKr noKpbtrhù peKoHcrpy -
pyeMbtx t4 BHoBb CTpOFl4t4xct qexoB
A3JIK (MocKBa) n .qp.

Onsll npro6perenHbtù B pæynb-
TaTe BbtnoltHeHHbtx t4ccne,qoBaH ù,
npoeKTupoBaHuc 14 Bo3BeÀeH 9 MeM_
opaHHblx Bxcaq x noKpbtrhù, B non-
Hoù Mepe 6btn ucnonb3oBaH nph co-
3AaHl4H npoeKTa floKpblrfig HaATp 6y_
Ha[,t[ 6onbuJoù cnopT!4BHoÉ aOeHbt B
Ilpxrraxax. Pa6ora 6urna aulnonsena
noA pyKoBoAcrBoM L1. fIloÂKoBcKoro
aBTOpCKI4M KOnJ]eKTIBOM B COCTaBe
apxurerropoa Il. fi4rb6yp4a, A.Clrro_
Hoea, 8.fl aeut4enxoea. lO.Eeryxoea
14 Apyfl4x, l4HxeHepoB A OnncxlHa,,1
M.14BaHoBa [6].

l4Ae[. peanh3oBaHHbte nph co3Aa_
Hr, 4 STOrO npoeKTa, BO!4CTr4Hy t\4HOrO_
fpaHHbt. Pa3À,lep nepe(pbtBaeMoro
npocrpaHcrBa 6e3 nporrexyroqHbtx
onop npoh3BOAUn OfpoMHOe BneqaT_
neHre - 238x298 [4. pa3Mep orBep_
cr[n B LleHTpe noKptrul 6srn paeeH
pa3Mèpy QyroonbHoTo nonc,  H oHo
B ToqHocrt4 noBTopsno ero KoH$ ry_paql4|o. Ta(uùt o6pa3oM, BHet!H14!4 x
BHyrpeHH|4ù KoHrypbt noKpbtrl4s IMe-
nu npfiMon HeùHbte BcraBKu, Berl4_
q f i H a  ( o r o p b r x  n p  6 r  x a f l a c b
K  1 0 0  M .

npeAnor]ararocb, qro noxpbtT!4e
HaATpt4OyHHOfO npocTpaHcTBa [4OXeT
obrTb TpaHceop[ilt4poBaHo I noKpbF
T[e BCeTO CTaA OHa nyre[4 HaÀBlxKl4
no npgl4bltu BcTaBKaM BHyrpeHHero
onopHoro KoHrypa cneq anbHbtx KoH_
crpyKt14ti. yqxrbrBac ro obctosrens_
oTBO, qTO nepeKpbtrb craAl,toH npeA_

nofaratocb K Ont,t[4n[ùcK[r\4 [rpaM
1980 r 6srn npeAnoxeH BecbMa oprl_
rrxansHurù cnoco6 salo+(enhc On [4_
n ùcKoro orHg c nocneAyrculhM
noÀbeMo[4 eTO CnequanbHb \' [4eXa_
H143Mot\4 Ha ypoBeHb noKpbtTxfl. KoH_
crpyKqrle, npeAroxeHHae Are nepe_
KpblTl4fl cTaAfiOHa, npoulna BcecTo_
poHHtotoSKcnep rreHTa.nbHo-Teoper4_
LrecKyo npoBepKy. MoAen ee 6b,nfi
ocnhtraHbt Ha AeùcrBqe nocroqHHbtx
r BpeMeHHbrx Hafpy3ot(, npoBepeHbl
nyreM npoAyBKl4 B a3pOA Ha[4 l]ec_
xoù rpy6e L.lAfh. hcnbtraHbr Ha Âeù_
cTBHe Hafpy3o( npfi noxape r noKa_
3anh BbtcoKyn HaAexHocTb.

flprBeAeHH bte B AaHHoù crarbe
KOHCTpyKT14BHbte peueHfig Bt4Ceqt4x
noxpurruù 6srnr naùAeHbt h pear 30_
aarisr e na6oparopIh cneuuarbHbtx
xeneso6erossurx KoHcrpyKq ù Hh_
7lXEa noA py(oBoAcrBoM navoeara
l-ocyAapfi BeHHoù npervrr,rr CCôq aox-
ropa rexHfi'lecKqx Hayx, npoôecco_
pa l4caaKa fphfopbeB,4.la fircA j(oBc_
Koro. Ero TBopliecxuù nyrs 6srn uuo-
rorpaHeH. B He[4 rapMoHl4r.]Ho coqe_
Tantlcb KaqeclBa TaIlaHTJIt4BOfO yrle_
HOTO. BbtAarculerocg t4HXeHepa 3a_
[reL]arenbHoro HoBaropa. Efo BKnaA
B HayKy o xene3ooeroHe rpyAHo ne_
peoqeHuTb, oH HaXO,qUn eÀ,1y npqMe_
HeH e rat , r4e, xasanocs 6ur, eroray
Marep,4any Her [4ecra. Oco6eHHo nno-
AorBopHo y'leHblù pa6oran Ha crurxe
y,ccne AoBaHuû, n t 4HXeHep14 14.

5]a6nIorpa+11,{ecKxi cnIcoK

1- nrcAKoBcxhù n.f.  CoBpeMeHHoe co_
cTorHl4e I nepcneKTxBbt npuMeHeH[1 sl4_
cr,. ] lax noxpbtÎ l4ù. Bt4crque noKpÈtrt4r. Toc_
crpoùl43Âar lvl . ,  1962 r

2. (Dpeù O. BhcF.lue noKpbtru, ltx ôop_
Mbr l, (oHcrpyKqt4l,l. nep. c HeMeq(oro O.f.
KanhLla. ToccrpoùH3Âat .1 960.

3. hBaHoB M.A., OxflsKhH A.A. pac-
qer Bt4cFqero noKpbtrt4F I auÂe côepheec,
koù MeM6paHbt c ylteToM AeSopMaLltau onop-
Horo xoHTypa. B c6. Bhcq,]ue noxpbtrbF lV.
1 9 7 1

4. 6pacnaBcxrù 6.M. 3KcnepuMeH_
ranbHbte IccJleAoBAH[r (BaapaTHËtX MeM-
6paH. B c6.Bucaqxe noKpbtrxF no peA. h.T.
f l loA(oBcKoro M. 1973.

5. ËpacnaBcknù 6.M. Oflbtr MoÂenu-
poaaHx9 t4 npoeKTxpoBaHu, MeMopaHHbtx
Bt4cFr.trx nokpbtruù nptMoyronbHoro nna_
Ha. KoMnbprepHoe MoÂenltpoBaHxe u npo-
ekïl4poBaHMe npoclpaÈcTaeHH6tX KOHCT_
pyKquù. Te3[cbr Ao(naAoB HayqHoù ceccDx
MockBa ,  2001 .
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6. XaùAyKoB f.K. BflepeÀcMorprrJtrù

ApxuleKrypa I crpol4ÎenhcrBo MocKBbt,
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Oco6ennocrr4 3rcneprh3br 3AaHHùt'r coopyxeHrù
B coBpeMeHHbrx ycnoBuf,x

CoBoeN4eHHas croo renbHag H-
Aycrp q r macura6u rpa,qocrpor4-
TenbcrBa np oOper!4 LU!4poKuù pa3-
[4ax. B KpynHbrx ropoAax crpor4Tcn
MHOXeCTBO BbTCOTHbTX 3,ÀaH[14 nO IH-
Ar4Br4AyarbHbr[4 npoeKTaM ri Bo3BoAFT-
cF yHIKarbHbre coopyxeHlc 14 KoMn-
nercsr ruuoroSyHKr-.lt4oHanbHoro Ha-
3HaqeHrF. flpaKr!4Ka noouJnbrx ner B
orHoueH fi AonrocTpoeB ycneuHo
npeoAoneBaercfl. B cBF3r c arr[4 He-
3aBeoueHHbte cTpol , tTenbcTBoM
o6beKTbr noÂBepra|orcq peKoHcrpyK-
Llr,lr,4, nepenpoQfinupyrorcs rl BBoArr-
c9 B 3KcnnyaTaqulo.

3aBeDUJeHfi e crDourenbcrBa ra-
xux o6rertog eog[4oxHo n!4ub noc.ne
sxcneorngsr ôarrr'.recKoro cocrogH14q
crpo TeJrbHbrx KoHcTpyKr.lr,414, B xoAe
xoropor,,i reo6xo414Mo npoBoAr4Tb He
TonbKo oqeHKy npoqHofiHbrx cBoùcrB
MaleofianoB. Ho taKxe KaL{ecTBo t4
cTeneHb 3aBepLxeHHocTl4 r\4oHTaxa
roHcrpyrqnù. Srcnepru3a cocrosH14g
crpo rerbHblx KoHcrpyKrlfi ù Tfi noBbrx
3AaHuù rpaMaHcKoro 14 npoMbruneH-
HOrO Ha3HaqeH[fl He npeacTaBngel
oonbuoù cnoxHocn4. MeroAr4xfi no
o6cneAoBaH to T!4noBbrx 3AaHuù
cyulecTByK)T 14 ycneuJ Ho npuMeHr-
K)Tc9.

B npaKTh(e o6cneAoBaHufl Ao-
BOflbHO qaCTO BCTpeqaeTCf, 9BneHUe,

Korga HqgocrpoelHstù o6'uerr ue no4-
Bepfarlc9 KoHcepBaquI u HaxoAunc9
B 3a6poueHHoM cocro9Hl4l4 B TeqeH e
Hec(onbKhx ner. Bcne4crere aoe4eù-
crB!.4F Kn!4[4arfiqecKHX ôaKroooB xe-
ne3o6eroHHble u MerannuqecK!4e KoH-
crpyKr-l x npuooperarcTAononHurenb-
Hbre AeQeKrbr H noBpeMeHus, KoTo-
pure Heo6xogulao Qr4Ko4poBarb !4 1l.t -
TbrBaTb np npoBeAeHI noBepoqHbtx
pactreroB KoHcrpyKqhù. TanKe Heo6-
xoA!4r\4o yqt4rbrBarb QaKr nepenpoQu-
nxpoBaHuF QyHKq oHanbHoro Ha3Ha-
,reHfig o6'beKTa I coorBercrB{e ero
KoHcrpyKT!4BHbx peueHuù Tpe6oBaH -
9tv  coBpeMeHHbtx cTDot4Ten bH btx
Hop[4 H r-loaBHn. Oco6eHHo sro Kaca-
ercs o6ecneqerus rpe60saHuù HopM
no orHecTotKocTt4 r orHecoxoaHHoc-
Tr4 yHuKanbHbrx r.r oco6o oTBercrBeH-
Hbrx 3AaH ù fi coopyxeHxù, a raro{e

no ceùcMocroùKocr o6beKroB, pac-
notoxeHHbtx B ceùcM!.{.lecKt4 aKr B-
HbIX 30HAX.

Ia6oparopun "Teuneparypocroù-
Kocrt4 14llt,tarHocrl4xr 6erona I xene-
3o6eroHHbrx Ko HcrpyKL[,i É" !aMeer [rHo-
ronerH ù npaKlr4.iecxuù onsrr o6cne-
ÂoBaH F cocroqHuq 3AaHuù coopy-
xeH14ù pa3nt4qHoro Ha3HaqeHuF, B ToM
qhcne oobeKroB nocne DacKoHceoBa-
L$4'1. HaKonneHHbrù onbrr, o6LU pHbrù
SaHx garuurx n cneLlnanbHo pa3pa6o-
TaHHbte B na6oparopr4r,{ MeroÂt4Kr4 no
o6cne4oaaHrn cocroqHr4q crpor4-
TenbHbrx KoHcrpyKr-pi É no3Bons|or npo-
BOAr4Tb SKCnepT!3y B KpaTgarlUJUe
cpoKt4, onepaT BHo u KaqecTBeHHo.
TlpuMepoM Mon/I crlDi{rrrb raKr4e yHr-
KaJtbHbte 14 cnoxHbte oo'beKrbt, KaK
CqerHac flanara PO, rreMyHapoA-
HaF o6cepBaropr,rn na nnaro CyS$a
B Y36eKHcraHe !,1Ap.

npu npoBeAeHHn o6cne4oaaHrr
3ÂaHHe C,rerHoù flanarbr oco6brù H-
repec npeÂcTaBnFra oqeHKa cocTo9-
H!4q y3noB conpFXeH!4q KoHcrpyKllfi ù
fi cTeneHb ux 3aBepueHHocT npH
MoHTaxe. B xoÂe oKcnepr 3br npoBe-
AeHo AeranbHoe o6cne4oaaHrù acex
cTporlTenbHbrx KoHcTpyKqH14 H npuHc-
Tbt pelteH149 noyc neHu|o HeKoTopbrx
y3noB onfi paHus KoHcTpyKr.luù.

Crporrenscrao Kor\,tnneKca 3Aa-
Huù r,1 coopyxeHuù ruex,4yHapo4roù
paAuoacrpoHo[4 !41]ecxoù o6cepaaro-
pl414 c renec(ono[4 PT-70 Ha nnaro
Cy+Oa B BbrcoKoropuoril paùone Ys-
oeKucraHa Benocb B nepuo4 1983-
1990 roAoB. K MoMeHry npuocraHoB-
Kt,t crpouTen bcrBa o6ÈeMU crpourenb-
Hbrx pa6or 6hmu Burnonuensr Ha 607o.
nocne npeKpauleHfi q crporrenbcrea
KoHcepBaLlHfl ooÈeKTa He npou3BoAu-
nacb. B 2001 r 6ulno npnnnro peue-
Hfie o npoAonxeH 14{ 3aBepueHl4u
fi po!4TenbcrBa o6cepBaroprlt4.

flepe4 xavanou crpourenbHbtx
pa601 6brna npoBeAeHa gKcnepru3a
KoMnneKca 3AaH!4É oocepBaropr414, B
xoAe Koropoù 6brno BbrFBneHo cocro-
FH e cMoHl4poBaHHbtx KoHcTpyKquù,
KaqecTBo t4 cTeneHb 3aBeDL|leHHocTl4
MOHTaXa, OnpeAereHbr npoqHocTHbte
xapaKTepHcTHKr,i MaTep[anoB u cocTo-

9Hle apMarypbr B (oHcTpyt{t-lrl9x, KoH-
cTpyKrHBHOe COOTBeTCTBne CMOHTT4pO-
BaHHbrx KoHcTpyKt.l H npoeKry, oco-
6exHo g orHoueHrit-l ao[4t4ooBaHl49
MOHONUTHbIX 3fl EMEHTOB,

KpoMe roro, aHanh3 nepBoHa-
qarbHbrx npoeKroB 3AaH ù 14 coopy-
xeH!4ù noKa3ar neo6xoguuocru go-
pa6orK[ npoeKrHbrx peLueH ù cror]K[
3peHuF cooTBeTcTBfi 9 KOHCTpyKTI4BHbtX
peu:eruù rpe6oaaHfi qM ceùcMocroù-
Koc14, TaK KaK paùoH crpo renbcrBa
oTHocl4Tca K 9-6annbHoù ceùct t ,tec-
KoÉ 30He. B nepBoHa,{aflbHo[4 npoeK-
Te BO BCeX 3AaH flX 14 COOpyXeH|4gX
6brr!4 3anpoeKrupoBaHbt HeapMupo-
BaHHbre KupnuqHbre neperopoAK , a B
KaqecrBe KoHcTpyKT!4BHoù cxeM bl
s4arrù 6urn uupoKo nplMeHeH c6op-
H brù xene3o6eroH H blù Ka pKac c rFXe-
nbtMu HaBecHblMt4 cTeHoBbtMt'l f l  aHe-
nnMu. Onsr oocneAoBaH[s 3AaHuù
nocfie 3eMnerpqceHfif l B ApMeH!4!4
noKa3an, qro Ha 6onee Ha,qexHblt\fl4
B KOITCTpyKTI4BHOM OTHOUJeH U gBng-
loTcg 3,qaH{t t43 tlroHonfiTHoTo xene-
oo6eroHa nu6o sanDoeKn4 DoBaHH bte Ha
eAuHoM MOHOnITHOM OCHOBaH14fi, C
npu[4eHeHHe[4 nerK X Orpa)(AaK)ql4x
creHoBbrx KoHcrpyKqnfi Tlna "coHA-
Br4q". flo pe3ynbraraM oKcneprrl3bl
6srnn paspa6oranbl rreponprer e flo
ycuneHI|o noBpe](AeHHbrx KoHcrpyK-
Lluù H npeAnoxeHbt npuHtl[nuanbHbte
KoHcrpyKTxBHbte per:.LeH q, obecnequ-
Balou.l!4e ceÉcMocroùKocrb 3ÂaH É.

!nr o6ecneveHuc 6e3onacHotj
xu3HeAefiTenbHocru ropo4oa teo6xo-
AHMO yAengTb AonxHoe BHfiMaHrie
cocTotH14ro cy u.lecrBy toll r4x 3AaH fiù
14 coopp(eHr414, HaXoAgU.ll4XCg B 3KC-
nnyaTaql4u He oAHo AecgTUneTUe, !4
cBoeBpe[4eHHo npoBogtlTb 3Kcneprn-
3y no oqeHKê cocTo9H149 CTpOrTer]b-
Hbrx KoHcrpyKql4ù o6'uerroa c qensrc
npuHFfl4f, peuJeHuF o Bo3MoxHofil4 l4x
6e30nacHoù gKcnnyaraqur. Oco6ex-
HO 3TO KACAETCq TAKTX BAXHbIX 14
HeobxoAr,iMbrx Anr Hapo,qHoro xo-
3qùcrBa oObeKToB, KaK aroM H bte
cTaHuIt4.

6onbuuHcrao AeùcrByto u l r  x
aroMHbrx craHquù nocrpoeHo B 70-e
roAbr XX Be(a, x npeAycMorpeHHbtù
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npoeKrHbrù pecypc l4x 6esonacHoù
0KcnryaraqLth 3aBepr-uaercn. Cos4a-
Hue 3aMeulaou.lt4x [aou.lHocreù AOC
Tpe6yer 3Ha,lxrenbHbtx r,tHBecr uuù.
t43btcKarb Koropbte B cnoxuBUeùca
ceroAHg 3KOHOt\4HqecKol4 c Tyaq!4
npaKT qecKl4 HeBo3MoxHo. B cBg3H c
3n/M nepBooqepeAHbtM 9Br]fl eTCg BOn-
poc o Bo3n oxHocT[ npoAneHxe 3Kc_
nn yara r.lt4 x Aet4crByNlt4r4x AOC,
ooreKrhBHo orBerrîrb Ha Koropbtù Bo3-
l\ilOXHO nUtUb nOCne npOBeAeHrq TeX-
H qecKo[ sKcnepTr3br cocToFHt4g
crpofi TerbHbtx KoHcrpyKt-{ ù 3AaHuù
coopyxeHfiù, Ha.qexHocl,t pa6oroc-
noco6Hocrfi o6opyAoBaH!49, coorBer-
crBxfl ycnoB[ù pa6orbt craHq rrpe-
6oeaHuru 4eùcraytoqux caHHTapHo-
f  r  eH qecK xHoDM.

B orHoLUeH!,114 crpoHTenbHoù qac-
r gKcnnyaraqur4 AOC npoae4eHre
sKCnepTfi3bl no onpeAeneH14rc ocTa_
roqHoro pecypca 4n9 npoAneHug 14X
cpoKa oKcnnyaTaql4r Heo6xoÀt,tM on-
pe4eneHHurù noAXoA. CyqecrByro-
ul e HopMaT BHbte u pe(oMeHAaTenb_
Hbre AoKy[4eHTbl coAepxar Tpe6oBa-
Ht49 t4 MeTOAuKl4 no 6egonacHocr
npoeKTupoBaH[9 t4 HaaexHocru 3Kc-
nnyarall t4 craHqt,tù. OAHaKo MeroÀrl_
Ka no onpeAeneHulo ocTaTo'{Horo pe_
cypca paoorbt A3C, eutpa6oraeuux
cBo14 npoeKrHbtf pecypc, Ha Hacrog-
l!14ù Mo[4eHT HaXOA]4TCC B HaqaflbHoù
cra4rr paspa6orxu.

Cneqralucru na60parop14r reM-
neparypocToùKocTvt rl Auarïocru(t4
6eroHa u xene3o6eroHHbrx KoHcrpyK-
q ù HrltlxEa, HMe|outl4e 6onbLuoù
onbrr B o6nacrH oKcnepr[3bt 3ÀaH ù
1,1 COopyXeHutl pa3nt4qHorO Ha3Haqe-
H e, npeAnoxxnu cBol4 noAXOA K pe_
urexun npooneuut o6ocHoBaH q oc-
raro.rHoro pecypca AOC.

MeroA Ka ocHoBaHa Ha aHanr3e
ocraroqHoI Hecyu]erl cnoco6Hocrr4 rl
AonroBeqHocrx KoHcrpyKquù no pe_
3ynbrarat,,l TexH Ir{ecKorc o6cneÂoBa_
H[q o6-beKra, HaxoAgu]erocq B npo-
qecce oKcnnyaraqlru. flpr erou 4on_
xHbr yqt4TbtBaTbcq (paKrHLlecKue Tex_
HoreHHble Bo3AeùcrBt4s, TexHonoTt4_
qecKue Hafpy3Ka,t, KoHcTpyKTuBHhte
cxeMbr 3.qaHuù, cocroqHue rpyHToB 14
ocHoBaHuù. B xo4e texx t,lecroro
o6cneAoBaHue, HapfiAy c onpeAefie-
HfieÀ,1 (paKT qecKrlx npo!]HocTHbtx xa-
paKTepMcrHK Marepuanoa, Stxcr,lpy_
rorcfl ooHapyxeHHbte AeeeKrbt no_
BpeMeHur KoHcrpyKq!4ti, c nocfl eAy_
roulu[4 aHanu3ot\4 np qxH !|x Bo3Ht|K_
HoBeHur u Bru9Ht4q Ha paoory KoHcr-
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pyKrlr4ù 3AaHls B LlenoM. 60r]buoe
3HaqeHue [4eeTaHan[3 npoeKTHo-TeX-
H qecKoH 14 gKcnnyaraqraoHHoù,qoKy-
[4eHTaqh , npeAcraBnseMoù oKcnep-
ra[4 sKCnnyaTfi pytoqet4 opfaHu3aq!4-
er4, npoBoA[BUJeù nep o.q!4qecK e
HaOn}oAeHIs 3a cocrogHxeM croo14-
TefibHbrx KoHcTpyKqxrl B npoqecce
sKcnryaraq[!,i. Ou Kcri py]oTor raKXe
AaHHbre o [4eponplqTfiFX no pe[4oHry

peKoHcTpyKt.lt4l4, IMeBUrX MeCTO B
npoqecce SKcnnyaTaqHoHHOrO CpOKa.

AHanl43 pe3ynbraroB TexH fi qecKo-
ro o6cneAoBaH F 3aKn|oqaercg B on-
peAeneH x coorBercrB F +aKrl4,]ec-
xoro cocro9Hr49 KoHcrpyKr.l ù Tpe6o-
BaHuqM npoeKTa u Aeùcr8you..ll4M
Hop[rarrBHbtM AoKyMeHTa[4. B cnyqae
yÀ,reHblueH [9 pa3[repo8 celleH,4 ù,
+aKnaqeckoÉ npo,lHocrfi Marepuana,
113[4eHeH4F pacaerHoù cxeMbt pa6o-
rbr KoHcrpyKql4.,t, Harpy3oK 14 Bo3Aeù_
clBt/t'û, a Taxxe np o6HapyxeHlu
AeQeKTOB, BnU9lOt4HX Ha CHrlxeHHe
recyqeù cnoco6HocÛa KoHcrpyKtl,|ù,
npoH3BOAt4TCs noBepO,tHbtù DaCqeT
KOHCTpyKtlt414 C yqet-oM nepe'.tfi cneH-
Hbx (paKTopoB c qenbto onpeAeneHl4t
ux ocTaroqHoù Hecyu.leù cnoco6Hoc-
T[. Pe3yfibrarbt aHan 3a coBoKynHo-
cTl4 BbrLxenepequcnetlslx Sarropoa
no3BonF|oT cÂenarb BbtBoA 06 ocra-
rovHoù necyqeù cnoco6tocrn r 4on-
foBeqHocTt4 cTpot4TenbHbtx KoHclpyK-
quù, pa3pa6orarb Meponpficr[e no
npoMeH rc cpoKa oxcnnyaraqru geù-
creyoqux A3C.

143noxeHHaF Meroguxa 6urna yc-
neuHo npt4MeHeHa cneuuanlcTaMI
Hl4VDK6a npI o6cneAoBaH,1u 6hnu-
6uHcKoù aToÀ,lHoù craHLlt414, pacnono-
xeHHoù B LlyKorcKo[4 aBToHoMHox
oKpyre B paùoHe BeqHoù uep3norbt.
l-.lenb paoorbt 3aKt oqanacb B BbtFB-
neHh[ Bo3MOXHOCT npOAneHHg cpo_
Ka sKcnJryaraquH EI4A3C no pe3ynb-
TaTaM (paKrr'lecKoro cocToFHt4r CTpO-
[renbHbtx KoHcrpyKquù 34aHui, co_
opyxeHlati H rpyHroe. O6cne4oeaHue
+aKrl4,recKoro cocrofl Ht4t croorrer b-
Hbrx KoHcTpyKq ù B ".rr,rcrurx" u,,rDss-
Hbrx" (c noBbtLUeHHbtM paAHaqtaoHHbtM
QoHot\4) 3oHax npoBoA,rnocb HHcTpy_
NleHTanbHbll\41,4 t\,t eTOAa M !4 KOHTpOng
npoqHocrx 6eroHa I Br3yanbHo. B
30HaX, He AOCTynHbtx An9 HenocpeA_
creexnoro o6cne4oBaHtal, TaK X KaK
peaKTopHbte uaxTbl 14 xpaH nhula
paÂ14oaKTIBHbtX OTXOAOB, npoH3BOA14-
nacb KocBeHHag OqeHKa COCTOf,HXq
i(oHcrpyKLll4ù c np!4À4eHeHueM pe3ynb-
TaTOB 0KCnep[ [4eHTanbHbtx i4ccneÀo_

BaH{tl, cBF3aHHbtx c Bo3.4eùcrBueM
noBbIJleHHot4 TeMneparypbt t4 paAua_
qufi Ha pa3nr'.tHbte B[Abt 6eroHoB.

B xo4e pa6orur npou3BeAeH aHa-
nI3 AIHaMlKt4 'tauJl4 oTTa BaHIg nO,A
rnaBHbn KopnycoM, xoHclpyKTr4BHbtx
cxe[4 3AaHuù c yqeroM npoBeAeHHbtx
B npoqecce gKcnryaTaq peMoHTOB
u nepennaHfipoBoK, SKCnnyaTaq oH_
Hbrx Harpy3ot( I TexHoTeHHbtx Bo3aerl
crBx14, oqeHKa AeSopMaLUù [ oca.qoK
crpourenbHbtx KoHcrpyKl-l ù B A!4Ha-
r\4r,rKe 3a nep oA sKonryaTaq t4 no
pe3yn bTaTaM exeroAHbtx HaTypHbtx
HaonqÂeHtaù 3a oca.qxa[4 eyHAa[4eH-
TOB 3AaHUù t4 COOpyXeH ù, reoAe3u_
'tecKot4 cbeMK!4 oTKnoHearù xonopt or
BepTHKanI I CbeMKl4 noAKpaHOAbtX
nyreù. OnpeAeneHbt +aKTfi qecKae
npo,rHocrb 6eroHa, cocroeH e apMa-
rypbt B KoHcTpyKtlt4ex, cocTogHUe Me_
TannoKoHcTpyKtl1114 KapKaca n y3noB
fi x conpsxeH!4q. Bblfl eneHbt ÂeôeKTbl
u noBpeMeHu9 B CTpOnTefibHbtx l{oH-
cTpyKqt4gx u npuq Hbr t4x Bo3H14KHO_
BeHUt.

Ha ocHoBaHu!,l pæynbraroB Tex-
HuqecKoro o6cne4oBaH!4r pa3pa6oraH
nepeqeHb HeooxoÂLliJbtx Meponpt4g_
TuÉ, o6ecneqxBaou.lt4x Bo3tuoxHocrb
.qanbHeùlueù 6e3onacHoti oKcnnyaTa-
L{4r4 crpo TenbHbtx KoHcrpyt(lr4ù 3Aa_
Hl4ù x coopyxeHuù crauqun. Anarrs
coBoKynHocTt4 Bblulenepeq cneHHbrx
QaKTopoB no3Bon!4n cAerarb BbtEoÂ
o ToM, qTo nocne BbtnonHeHt49 pe[40H_
rrurx pa6o1 cornacHo npe,qcTaBteH-
HoMy flepeqH|o, ocTaToLtHblù pecypc
cTpofiTenbHbtx KoHcrpyKrl ù 3AaH i n
coopyxeHul4 npoMnoqaAKu E A3C
cocTaBnteT He MeHee ,15 ner. yqlTbl_
Bag Anl4TenbHblt cpoK sKcnnyaratlxt4
s4atrù u coopyxextù npounnoqag-
xn EIAOC, cneAyer He pexe oAHoro
pa3a B Tpl4 foAa npoBoAl,tTb rexHIL]ec_
xlte o6cne4oeatun cocTogHrjg cTpor4-
Ten bH brx KoHcTpyKL.ll4x.

Oco6yro xounereHTHocrb rpa-
MOTHbtù noAXoA Tpe6yeT 3KCnepT{3a
3AaHU'it Vt COOpyxeH[ù nocr]e noxa-
pa. TnaBHoù npo6neuoù sAecs rann-
ercg KoppeKrHaF oqeHKa BIl49Hr4e
BbrcoKoTeMneparypHbtx Bo3AeùcTBfi ù
Ha cTpo4TeIbHbte KoHcTpyKtl!4H. npO_
oleMa Bn cHl4g BO3Aeùfi8!49 BbtcoK!4X
reMneparyp Ha 6eror, apMarypy ,1
cTpolTerbHble KoHcTpyKt-luu l4ccneAo_
Banacb B H14l4XEe u BHt414l-lO na
nporcxeHufi M Horfix fler. Co6paH
6onbuJoù 6atr 4axnsrx. pæynbrarbl
rccne,qoBaHIù Bouf 4 B AeùcTByro_
que cTpohTenbHbte nport4Bonoxap_

. *
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Hble Hopr\4br u np MeHgrcTc9 B npaK-
TfiKe O6CneÀOBaH|,9.

Ila6oparopun reuneparypocroù-
Kocr!4 t4 ÀHafHocrt4Ku oeroHa I xene-
3o6eroHHbrx KoHcrpyKr.lt4ù H14l4XEa
pa3pa6orana ycnelxHonpuMeHFer
Ha npaKTlKe [4eroA14Ky onepaTxBHoù
AUarHOCTfi Kr4 COCTOCHr,,r9 CTpOUTenb-
Hbrx KoHcrpyKqr4ri nocne noxapa, B
TOM '.r Cne C CnOnbSoBaHteM MeTO-
Aa HayqHofo nporHo3r,rpoBaHue. floc-
ne4Hrù 6un ycneuHo npurreHeH npH
o6cneAoBaHnri norq3eMHbrx xene3o-
6eronnurx rorteneù KaMcxoro aBTo-
MoO nbHoro 3aBoAa ABurareneù -
KAMA3a, noABepruerocr noxapy B
1985 n, u nocne noxapa Ha Ocran-
KrlHcKoù reneoauHe e 2001 r OH sax-
nlo'raeTcg B ToM, qTo eule Ao Henoc-
peAcrBeHHoTo rexHfi .recxoro o6cne-
AoBaHuF oobeKTa MoxHo c,qenarb
nporH03 cocTogHt49 cTpohTe'lbHbtx
KoHcrpyKr.lhù, cocraBuB Bo3MoxHbtù
HauxyAur14ù cqeHapuù noxapa c yqe-
ToM MaKcnManbHo Bo3MoxHoù noxao-
Hotl Harpy3Kl,,l, KOHCTpyKTfi BHbIX peuJe-
Ht4ù [ reoMerou14 o6'beKra.

TaK, nocne s-AHeBHoro ropeHt4s
orpa6oraHHoro Macfla B ToHHengx
KAMA3a HenocpeAcrBeHHbrù Aocryn
K KoHcrpyKqr4qM 6bn HeBo3MoxeH t43-
3a oOpyueH!4ù TexHonoruqecKux Me-
TannoKoHcrpyKqr4ù u 3anonHeHuc ToH-
Heneù BoAoù 14 yrapHbtM!4 ra3aMu.
Pa360p 3aBanoB flpeAnonaran Aflt4-

renbHbrf Bpe[4eHHoù nepuo4. flpe4-
BaolrTenbHoe 3aKn|loqeHue o cocTo9-
H1414 crpofiTenbHbtx KoHcrpyKqr4 ù 6bmo
cocTaBneHo Ao BbrxoAa oKcnep'roB Ha
o6ÈeKr. no MeroAy HayqHoro nporHo-
supoaanur 6unu npoaHanH3upoBaHbt
KOHCTpyKTI4BH bre CXe[4 br, CeqeHUt 3ne-
MeHToB u ra6apurbt noA3eMHbtx roH-
Heneù, noAc'rt4TaHa Bo3MoxHas no-
xapHae Haryy3Ka, ee KanopxùHocTb
u pacnonoxeHle B npofipaHcTBe ToH-
Heneù, onpeAeneHbt goHbt Bo3MoxHo-
ro MaKcIManbHofo, cpeAHet4 UHTeH-
cr4BHocn4 u cnaboro orHeBoro Bo3Aefi-
cTBr4B, a Ta|o(e OXUAaeMbte, XapaK-
TepHbre Ane srr4x 3oH, AeôeKrbt x no-
BpeMeH r xoHcrpyxquù. CxeMa 30-
HupoBaHus no creneH!i noBpex(AeHuù
KoHcrpyKt.lù4ù n03Bon Hna oneparrBHo
Haqarb pa36opbr 3aBanoB B npocrpaH-
cTBeTOHHenel4, HaqnHan c MeHee no-
Bper(qeHHbrx 30H. Pe3ynbrarbt rexHu-
qecKoro o6creAoBaH 9 ÉaKrl4qecKo-
ro cocToqHl4g cToouTenbHbtx KoHcT-
pyKr-lut nonHocTbto coBnan c npeA-
BaplrTenbHbrM14 BbrBoAaM[, cocTaB-
neHHbrMI MeToaoM Hay{Horo nporHo-
3UDOBaHU9.

AHaroruvnuù no4xo4 r o6cne4o-
BaHfi |o cTpouTeIbHbtx KoHcTpyKtlt4tl
nocne noxapa npfiMeHeH Ha OfiaH-
Kl4HcKoù TeneoauHe. OH no3BonH'l
onepaT[BHo 14 qeTKo npoBecTù4 TexHx-
qecxoe o6cfleAoBaHue B oco6btx yc-
noBrqx orpaHuqeHHoro npocTpaHcTBa

H 6onbuoù Bblcorbt. no ero pe3ynb-
tarau 6una cocraBlteHa npuHtlunn-
anbHaf, cxeMa pa3BuTt4g CLleHapUC
noxapa, onpeAeneHbt BenuquHbt, npo-
.qonxurenbHocTb r,t Mecro Bo3Aeù-
crBl4e TeMneparyp. flpu aHanu3e ôaK-
TuqecKoro cocToFHr4c KoHcrpyKquù
Tene6auHu nocne noxapa ucnonb3o-
Banucb pe3yfl bTaTbt HayqHbtx t4ccne-
AoBaH14ù no oqeHKe BnusHuq BbtcoKt4x
reMneparyp na 6eroH, apMarypy r
npeABapuTeflbHoe Hanp9xeHxe B ap-
Marype. B npoqecce oKcnepr[3bl
6snu gunenexH FteAocrarxu B npol4-
BonoxapHoù sau.lure KoHcrpyKq14ù
Tene6auHx, Koropbte nernu B ocHoBy
anoes paspaooraHHbtx npol,4Bono-
xapHbrx MeponpxtT!,$4.

Oco6oe rHaqeHue nDlro6oen ue-
roA Hay'{Horo npoTHo3l4pOBaHl4e np,,l
oqeHKe cocronHr4F xene3o6eroHHbtx
nepeKpbrri,rù 4-ro 6noKa qepH06blnbc-
Koù AgC nocfle KaracrpoQbt. no pe-
3ynbr€naM paoorur asrnyqeHa xnura
no4 xasaaruem "BbtcoKoreMneparyp-
Hbr14 HarpeB xeneao6erotnux nepe-
Kpbtruù np!4 eBapuu ta LlepHoounuc-
KoÉ AOC'.

B Hacroculee Bpervrs e Hl4l4XEe
npoBo,quTcF pa3pa6oTKa HoBoù KoH-
qenq4u noAXoAa K npoer(TupoBaHxlo
Ha[6onee orBercrBeHHbtx 14 yH!tKanb-
Hbrx 3AaHui t4 cooppKeHt,'ù c ro.1Kl4
3peHù4s o6ecne.{eHl4F l4x orHecoxpaH-
HOCTU noone noxaDa.

APMATYPA

A.E.CEMEqK4H, KaHô. mexH. HayK, A.C.CEMqEHKOB,
C.A.MAflATflH, ô-p mexn. HayK, npoû., U.H.T|4XOHOB,

ô-p mexu. HayK (UeHmp 'nonuxeapm");
KaHô. mexH. nayx (Hl4l4XE)

HO nO npuquHe AyroBbtx npuxBaToK
cranr4 35fC, a B orAenbHbtx cnyqaex
vt25f2C.

HecMorpc Ha BbtcoKyrc npoqHocrb
cBapHbtx coeAuHeHuù gTr4x crafleù,
BbrnonHeHHbrx Kot-rrErKrHoù crbtKoBoù x
ApyruMu BIAaMI cBapKl4 c 6onuutr-
MI Tenfl oBnoxeHhf Mt4, nnacT[qHocTb
31r4x coeAl4HeHrù oqeHb Hr43Ka, I oHt4
He BuAeprc4Bator usru6a. 3ro esrHvx-

,
I llpnuenenlte apMarypHoù crarlt Kracca AS00C

B CTpOl,lTeIbCTBe )K}|flblx tqOMOB l,t3 MOHOr|I,|THOIO
xene306eToHa

,qo nocfleAHero BpeMeHu B Haueù
cTpaHe ocHoBHbtM BI4AOM apMarypbl
gnr xeneso6eronHbtx KoHcrpyKtUù
6brna crarb fl epuoAlrvecxoro npo$u-
ns rnacca 4400 (A-lll). B CCCP r,r Poc-
cr,rx 3Ta ap[4arypa u3foTaMrBaeTcr r43
cran MapoK35TC 25T2C, Koropbte
(oco6eHHo 35fC) no o6r4enpunnruu
HOpMaM qBnf,rcTCg OrpaHl4qeHHo cBa-
puBaeMb|M14. B 'lactHocru, Arn craru

35TC CHrnoM 2.03.01 -84' 3anpeu{e-
Ha.qyroBac cBapKa BKpecr, KoTopac,
K COXaneHIlo, Ao c6x nop noEceMe-
crHo npuMeHcercf,. B pe3ynbrare
6onuuilncrgo rqxenbx aBaD ù xene-
go6erosxurx xoHcrpyKtluù B npoqec-
ce cTpor4Ten bcTBa npoucxoAr4T IMeH-

' 
4500C B pyccKoi rpaHc{punq[u



AaeT npn cTpohTenbcTBe 3AaHUù r43
[40HOr]ITHOTO xeneso6eToHa c uc_
nof lb3oBaHreM apMaTypbt  Knacca
4400 (A-lll) !43 cranH MapKu 35TC nofl_
HOCTSIO OTKa3aTbcF oT CBapKu np!4
BbtnonHeHu!4 apMaTypHbtx pa6or I
npuHuMaTb 3HaL{}4Tefl bHbte 3anacbt no
ceqeHup apMarypbt, TaK (aK onac-
HOCTb AyroBbtx nplxBaToK cBapKoù
n poAonxaeT cyqecTBOBaTb, a HaAne_
xaulnù KoHTpOflb KaqecrBa apMarypbl
I apMarypHbtx pa6or ooecneqt4rb
rpyAHo.

HaqxHac c 1991 r Bce eBponeùc_
Kr4e cTpaHU nOnHocTblo nepeuJnu Ha
npIMeHeH|4e B 06blqHoM Xefle3o6eTo_
He Aer4cTBUTenbHo cBapuBaeMoù ap_
Marypbt Knacca 8500- c npeAenorr,|
reKy^,{ecr 0È500 H/MM2 [1].

rJ coorBercrBt414 c rpe6oaatunun
EBposraHAapra EN 10090 ara yHuer,t_
qr4poBaHHae cBap BaeMae apMarypa
hMeeT xt,lM14qecKltù cocÏaB, onpeAe_
nreMbtù coAepxaHueM B cTanr Vrne_
poAa He 6onee 0,22% ra yrnepojnsru
3KBIBAJ]EHTOM

T a 6 n A q a  1

3CMK, 12-32 MM
Senopycc&aù M3,
"KpuEopoxcrarb',

AO "Ceaepcranb",

10-40 MM

10-32  MM

12-25 MM 583,2

39,9

26,0
38,5
41,26
t 1  0

692,0
696,3
687,4
689,2
726,1

45,4

25,4
40,6
33,0
28,7

20,o
22,4
23,8

1 ,77

2 ,0

1 ,68qycoBcKoù M3, 12-32 MM

.  _ " _ M , , C r + M o + V  N i + C u

re 6oree 0,5%.

Accoquaqueù craHAapru3aqIu BqepHoù Merannyprur coBMecrHo c
ToccrpoeM poccrll 6btn pa3paooraH
r BbtnyuleH craHAapr CTO ACr]M 7_
96 [3], KoropHù, no atanoruu c EN
10080 r tsoiDts 6935_2, pernar,aer_
rupyeT HOpMbt xr1MrgecKoro cocTaEa,
MexaHrqecxle cBoùcrBa I Apyrxe
ropuaruaxure rpe6oB€1.+4e K apMaryp_
Hou crarh Knacca 4500C. B cooreer_
crB14t,t c ernM]t rpe6oaaH[qÀ,tn aDMa-
rypHaq cTaIb Bbtnyc(aelcg TepMoMe-
xaHrqecKr ynpo,{HeHHoù B noroKe
npoKara, ropsqeKaraHoÉ c Mt4Koore_
r,|poBaHl.teM 14nn xonoAHoAeeopM14_
poBaHHOù. cnoco6 nporeeo,qcTea la
Hl4XHl4e rpaHrtlbt xr4Ml4qecKoro cocTa_
aa as6npantcn saBoAoM_r3roroBure-
neM l4cxoAF t43 rapaHTl4fi cBapuBae_
Mocrt4 6e3 pa3ynpoqHeHue, nflacïrq_
nocru (ôu>14%) I yrna t43rr6a BoKDVT
onpaBKu AuaMeTpou 3d te naenée
rou" 14 T.A., a TaDKe HopMl4pyeMoù
BbrHocnl4Bocfl4 14 Apyfux noKa3areneù.

npxMeHeHue raKoù apMarypbl
BMecro Knacca 4400, no sapyoexnsha
AaHHbtM, obecneqleaer 1 o%{-tyD exG.
HoMl4ro cranr B crporarenucraê 121.HaqrHae c 1993 r. Hl4ilXÈ co_
BMecrHo c 3anaAHo_C!46!4pcxt4M Me_

t 0

rannyprxqecKlM Kor,irbnrarola I 6eno_
pyccKlM MeTannypf 14qecklM 3aBO_
AOM Haqan pa6oTbt no ocBoeHurc nDo-
n3BoAcTBa I nprjMeHeHue yH er4qt4_poBaHHox c€apuBaeMoù apMarypbl
Knacca A500C.

B Hacrorqee BpeMq nqrb MeraJl_
nypruqecKux npqA flpttqry'ù poccun n
crpax CHF r,rsroraBfl t,iaator cepïxer4_
r.[4poBaHHyto B cl4creMax FOCT p ra
"Moccrpoùceplaeuxaqm', cralu xnac_
ca 4500C (cM. ra6n.1).

3CMK, 5M3, ,,Kpr,tBopoxcranb 
r

"Ceaepcranu" uororaBfl tltBaor repMo_
MexaH qecK[ ynpoqHeHHyto cTanb, aqycoBc(où M3 - ropnvexaranvrc c
Mu(poner{poBaHueM BaHa4reM. Kpo_
Me TOrO, TepMoMexaH qecKu ynpoq_
HeHHy|o apMarypy Knacca AS00C À14-
aMerpoM 12-20 rr,|ra ocsoun MarHr;o_
ropcKr4ù Meranfl yprnvecxuù xora6r_
Har, âiqfiaMerpoM 10-40 Mt,l raqrxa_
eT npor3BoAl4Tb OcKonbc(xù sneKrDo_
MerannypruqecKhù xon6uxar. Taxrarr,r
o6pa3oM B Hacrof,llee BpeMq Her
orpaHuqeHuù Hl4 no copraMeHTy, H !,1
no ooËeMaM npl4[4eHeHuf, oroù aD_
Marypbt.

_ KaK BUAHo x3 AaHHblx ra6n. t,
6paxoeovtoe unu HopM14poBaHHoe

:11eTr4e npeAelra reKyqecru or Io
BCeM SaBOAaM-npo143BOAt,|TenFM ao_
r4arypHoù cranu Knacca A500C c 95%
BeponrHocTuo npessruator S00 HAaM2.
a pacqerHoe conporuenetue R" o6ec_
neq[Baercs c Beporrxocrup, 6;uaxoù
k 100%.

np4 sxoAHoM KoHrpone apMary-
pbr Ha crpouTenbHstx o6terrax Uern_
pa 'nonuKBapr" ycraHoBreHo, qïo
CpeAHUe MUHt4ManbHble 3HaqeHl4t o_.
oB u ôs 6bn[ coorBercreeHHo 545,0 i;
501 ,5 H/rurrrz, 662,2 u 613,2 HIMM2 u
21 ,0 vi 16,8%.

flnn eQSerruaHoro np14MeHeHHe
B crpor,trenbcrBe ap[aarypHoù cran14
Knâccâ 4500C HhNX6oM coBMecr_
Ho c FYfl KTE "MOCM' !,r ApyrxMh
opraHr3aqxf, M14 6ulnn paspaGoraxul-PekoMeHAaquu 

no npuMéHeHXK) B

xene3o6eToHHbrx KoHCTpyKLlt4ex rep_
MOMexaH}lqecKl4 ynpogHeHHOù CBapx_
Baer\rori apMaTypbt HoBbrx Br4AoB,,
(M.1997r) r,r reppraroptaanbHbte crpo_
fiTeflbHbre HopMbt I Mocrasr TCH 102_
00 "Xen$o6eroHHbte KoHcrpyl(r..ll,t x c
apMarypoù KnaccoB A500C I A400C"
(M.2000 n).

O npeurvryqecreax apMarypHoù
cïan4 knacce 4500c no cpaBHeH[lo
c apMarypoi Knacca A400 (A-lll) Mox_
Ho cyAt4Tb no AaHHbtM ra6n.2.

BHeApeHa4e apMarypHoù cranq
oacca 4500C B MoHon,|rHoM crpori-
TeIbcTBe OAHI4M X3 nepBbtx Haqar
qeHTp no npoeKrupoBaHulo 14 cTporl_
TenbcTBy xlnHX OoulecTBeHHbtx
o4alrù "flonuxaapr,,. Er4e B .l g9g r
corpyAHl4KaMx ororo qeHrpa n Hl4 LDK_
ba nonyqeH cepr[etrxar ta rextono_
ruqecKoe Hoy-xay (npaBuna cucre[4bl
COOI4C) Ne 98HX381A,,OÉeerrursaoe
npnMeHeH!te apMarypHoù cranu Kr|ac-
ca 4500C B MoHor,lrHoM u c6opHo_
MoHofl r4THoM crpolrenbcrBe,,. nweM
aHanu3a npoeKrHo-rexHu,recx i De_
uleHuù KoHkperHbrx o6terroa [aoHo_
I[4THOfO CTpOUTenbcTBa yclaHoBneHo.
rlTo 3HaqlTenbHoe coKpauleHue Me_
TannoeMKOCT}4 npl4 3aMeHe apMaryp_
Hoù cranu xnacca A400 {À_ttt; ra
A500C Moxer 6srrs 4ocnarnyro r.e
ronuxo sa c,ler 6onee Bbtcoxoro pac_qeTHoro conport4BneHus oroù cranu
(TaOn.2), Ho I B 3HaqrreflbHoù cïene_
Hr4 B pe3ynbTaTe oAHOBpeMeHHOro
nphMeHeH!4e coapeMeHHbtx 3ôôeK-
Tr4BHbtx MeTOAOB pacqeTa, KoHCTpyl4_
poBaHUg 14 t"xttonorr.,ec*,,îx p"ru_
Hl4ù, npreMneMblx !4MeHHo npl4 l,tc_
nonb3oBaHxn apMarypHoù clanu Knac_
ca 4500C, a raKxe HaAnexau.lero
KOHTpOnF kaqecTBa apMaTypHbtx 14
oeroHHbtx pa60r.

B coorBercrBr4r,t c flflM or
24.12.92 r  Ne 1110.O KoMnneKcHol4
peKoHc7pyKql4r,l KBapranoB 26-27 Ho-
Bbrx LlepeMyujeK IO3AO r. Mocxaut
P{HIqt4r4 3a(a3'{ù,tKa Bo3flOxeHbt Ha
OOO "I-lerrp flonraxeaoi,.

3aBoÂ ,3roroBurerb r Bbtnyc_
KaeMUi copraMeHT

MexaHu.tec([e cBoùcrEa

oa,2 -"  a,2 sâu
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nopMaTIEHbte ao(yMeHïbt, MexaShqec-
Kue cBoùcTBa, o6tlaqrr npuMeHeH{F,
3CD(DeKÎlnBHOClb

nopMaT!lBHbte Âo(yMeHTbr Anr nocTaBKlt

nopMaTrBHbre Ao(yMeHTbt anr pacqela I
npoerrupoBaHue xd6 (oHcTpyt(quù

BpeMeHHoe conpoTr,4BJleHue pa3pbtBy od,
H/uu2

npeAer re(y,req 6,(00,2), H/MM2

OTHocrirerbHoe yAnxHeHl4e ô5, %

yron u3rn6a npr A[aMerpe onpaBM C=3d

PacqerHoe conpoTgtBreHue pacTlxeHl,||o
Rs, H/MM2

Pac,]erHoe conporuBneHrlo cxar[|o R
H/MM2

HopMarrBHoe conporlrBneHlle, Rsn, H/MM2

nprMeHeH{e npn orpuqarenbHblx
reMneparypax

npxMeHeHle AyroBoù cBap|( l1 npuxBarKa-
Mu Kpecroobpa3Hbrx coeAuHeHxù

npuMe8eHre B (aqeqrce aHKepoB
3a(naÂHbrx Âe1aneù

npxireHeHxe E (aqecrBe MoHTaxHbtx
neTeJt b

Bo3MoxHbrù 3(oHoMuqec&rù g$ôefi
orHoclrerbHo apMarypbt Macca 4400
(A- t)

Map(a qran|4

rocT5781:82 CTOACTIMT-93

CH|4n2.03.01-84 "Pe(oMeHAaqru"
Hht4x6 TCH

'102-00

590 590 600

1 4  1 4  1 4

900 9oo 18oo

O MM A 6,8 MM 450
355 355

a 10...40 MM A 10...40 MM
365 365

390

Ao - 40oC

3anpeuleHo He peKo- Aonyc[aercs
MeHÂyeTct

Aonyckaercr PexoMeHAyercf,
ÀnF noBhtuet|,|t
HaaexHocTl,

Sanpeu{eHo 3anpeuleHo Bo3MoxHo

10...25%

390 500

ao - 55oC ao - 55oC

Ha 372 T. CH[xeH!4e o6beMa apMaryp-
Hbx pa6OTnpu hcnon$oBaHII apMa-
rypbr Kfiacca 4500C nosgonlno e sHa-
ql4TenbHoù cTeneHI coKpaTuTb cpoKt4
cTpoulenbcTBa, a TaKXe ynyqulTb
ero KaqècTBo 6e3 cHuxeHt4c HaAex-
HOCTI4.

SQQeKUBHoeBHeApeHue apMa-
rypHor4 cTanH Knacca 4500C B npo-
qecce cTporTenbcTBa AoMa N99A fia-
no Bo3MoxHbtM B pe3yflbTaTe aKTUB-
HOù noAAepxKr4 MocrocaKcnepr 3bt,
c noMou.lbo KoTopoù yAanocb 6btcr-
po cornacoBaTb Ha cTaÀul4 cTpot4-
renbcTBa u3MeHeHnf, B T3O fi pa6o-
r{4x qepTexax.

l-leHrpoM "non!4xBapr" no ynuqe
Apxurerropa BnacoBa 3aKaHqIBaer-
c9 cTpolTen bcTBo KoMnnerca u3 Tpex
3. . .5  ceKquoHHbtx 8. . .16 sraxHbtx
ximbx SAaHl4ù c BcTpoeHHbtM]t u npl4-
cTpoeHHbrMr4 fapar<aun n pa3BuToù
celblo noMel4eHxù 06utecTBeHHoro
Ha3Ha'{eHrs. Hecyu.I4É ocroB oTr4x
3AaHù4ù BHnonHgncc 13 MOHOnITHOTO
xene3o6eroHa. flpr crpourenuctee
rapaxeù, pecTopaHa B cT no6aTHOù
BTOpOù qaCT]4 KOMnneKôa (Kopnyca
3A) !4cnor$oBaflacb apMarypHaF
cranb Knacca 4500c, ,{ro nogaonrno
coKpaTlrb pacxoA apMarypbt B 3roù
qacru B cpeAHeM Ha 10%. Kopnyc 36
sBrgerca rperbeF, 3aKn|ottnrefl bHoù
qacTbro cTporqerocg KoMnneKca.
Apxnrerryplyro vacrb npoeKTa 3Toro
Kopnyca, kaK u npe,qbtAyt4r4x, Bbtnon-
HFra MACTepCKag N911 MoonpoeKra
1, KoHcrpyKr[BHyto qacrb - KHnCO
Qeirpa "flonnxnapi'.

B oTn!4q[e or nepBbtx AByx Kop-
nycoB npI npoeKrlpoBaHru Kopflyca
35 c caMoro Haqana npeAycMarpfi-
Banocb npl4MeHeHne TonbKo apMary-
pH Knacca 4500C. np,l eroM rcnonb-
30Banacb apMarypa npo[3BoAcTBa
EenopyccKoro MeÊaBoAa r KoM6uHa-
Ta "CeBepcranb". TaK Kak 3AaHr4e no
apxl4TeKrypHoMy 3aMbtc'ly r,tMe|or He-
perynrpHy|o crpy,(rypy BepruKanbHbtx
SneMeHTOB Heoyqeto ocToBa, cocTo-
f,qero B ocHoBHOM t43 KOI|OHH, OT-
AeIbHbtx cTeH I nInoHoB c oacqeT-
HbtMu nponeraMu n epeKpbtr14 É
4,2...6,6 M, To t{oIloHHbt KaoKaca l43-
3a 3HaqrlenbHbtx Harpy3oK l4Me|oT
BbrcoKoe HacHqeHue apMaTypoù.
npu gToM B nepBbrx AByx Kopnycax
n poeKrxpoBu.lxKr4 14cnonb3oBanu An9
apMupoBaHt4e KonoHH apMarypHbre
crepxH[ Knacca 4400 (AJll)AhaMer-
poM 36...40 MM. flplMeHeHle apMa-
Typbr  Knacce 4500c no3Bon uno

T
,,

1

.qnF coKpauleHqn cpoKoB t4 cro-
|/tMocTfi cTpohïe'lhcTBa "cTapToBoro"
nepeceJreHqecKoro Kopnyca 9A KBap-
rana 26-27 Hoaurx gepeuyuler, asr-
norHFeMofo no IHA14Bt4AyanbHoMy
npoeKry MacrepcKoù Ne 11 Mocnpo-
eKra 1 c HecyqrM KapKacoM 143 Mo-
HOnUTHOTO Xene306eTOHa, a 'raKxe

Apyr,rx xxnbrx AoMoB sToro KBapra-
na npn Llerrpe "flonnKBapi' 6bur 06-
pa3oBaH KoMnneKcHbtù HayqHo-npoeK-
rHo-crpourenbHbtù orAen (KHnCO).

Kopnyc 9A r,rMeer 11-16 eraxeù,
o6qy|o xxnylo nnoutaAb 17800 u2.
3AaHt4e uMeer uar nonepeqHbtx He-
cylJ.lr4x creH of 2,7 Ao 4,2 M. nepBo-
HaqanbHbre Tonu.[4Hbt cTeH 14 flepe-

Kpbrrr4ù 6brnu 20 cM, a nocne nepe-
npoeKr[poBaH[r - 18 cna, vro gano
yaenuveHue o6qei xunoù nnorl.laAu
34aHue 14 na 10% cnnsuno narpys-
Ky Ha ôyHAaMeHT or erux KoBcT-
pyKquù.

nocfie BblnonHeHnF Bcero KoMn-
fleKca BbrueyKa3aHHbtx pa6or npn
npoeKTIpoBaHIr1 14 CTpOl4ÏenbCTBe
xuroro AoMa N9 9A KBaprana 26-27
Hoeux HepeuyueK, BKntoqas 3aMe-
Hy apMarypbr Knacca A-lll Ha A500C,
6uno 4ocrurtyro coKpauleHue apMu-
poBaHur creH u nepexpurufi xecy4e-
ro MoHonrrHoro xene3o6eroHHoro
ocToBa 3,qaHt9, no cpaBHeHuo c nep-
BoHaqanbHbrM npoeKTHbtM peueHxeM,

1 a 6  n u q a  2
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y[4eHb[ut4Tb ceqeHue (o.noHH, cHl43t4Tb
AuaMerp paooqeù apMarypbr  Ao
32...36 [aM, ynpocrt4Tb crbtKoBtry crep-
xHer4 noAn He, a Ta$(e obecflequno
3(pQeKruBHoe ucnonb3oBaHhe AnF HX
$urcaqur a npoeKTHoM ucnorHeHrr
3neKrpoAyroBoù cBapKu (cM. ra6n.2).

Cne4yer orMerurb, qro 3aMeHa
apuarypHoù cranu rnacca A400 (Alll) Ha
4500C npu coKpaqeHnu apMupoBa-
HIF COnpOBOXAanacb KoHTpOneM
HLl tlXE MexaHuqecK[x cBoùcrB no-
cTynaoulet4 Ha cTporTerbHyp nno-
ulaAKy apMarypbt, a TaKXe KaqecrBa
apMarypHbtx pa6oT'

KaK noKa3btBaer aHant4g npoeKT-
Hbrx perxeH[ù xnnbtx AoMoB c Hecy-
rJ.$4M OCTOBOM 143 MOHOITITHOTO Xene-
3o6eroHa H onb|T Ha4soptoro xa6no-

AeH g 3a pnAofia ooÈeKToB crpoxrenb-
crBa 3aMeHa npoAonbHoù apMarypbl
ffiacca 4400 (A-lll) ra A500C e cxa-
Tbtx oneMeHTax obecnequgaer ne
TOrlbKo cHuxeHre ee pacxoAa Ha
20...25o/o 6ez yeen4qeH[fl crouMocl4
apMarypbt, Ho t4 B 3HaqhrerbHoù cTe-
neHI ynyqLlaer Katecreo 6eronupo-
BaHn9 BCneACTB14e y[4eHbujeHug Ha-
cbluleH 9 ce'JeHug KOnOHH apMaTy-
pofi.

KaK noKa3btBaer oreqecrBeHHat
npaKrl4Ka cTporTenbcTBa xfi nbtx,qo_
MoB t43 MoHonl4THoro xetre3o6eroHa,
BHeApeHue apMarypHo14 cTanr Knac-
ca 4500C B3aMeH apMarypbt Knacca
4400 (A-lll) He Bcrpeqaer 3arpyAHe-
HUr4 B ee nocTaBKax u nprMeHeHufi 14
no3Bofiger sKoHoMt4Tb B cpeAHeM 10%

pa6oqero apMupoeaHun. Pn4 suavu-
TejrbHbtx npe MyqecTB, yKa3aHHbtx
BHUJe, n03BOn9eT peKoMeHAOBaTb
apMarypHyo cranb xflacca 4500C anq
LUT4pOKO|O npaKTt4riecKofo npu[4eHe_
HIF Ha cTpoùKax Poccr4[.

6r6nnorpa$uvecxrfi cnncor

' 1 .  ËEpoHopMhr  EN lOOBO.S tee t  f o r
reinforcement of concrete. -Weldable riooeo
reinforcement steel 8500 - Technicât del ivery
condit ions for bars, coi ls and welded. - CEN

2. BaH Aep Xopcr A.K.K l- leneco06pa3_
HOCTb nepexoAa ( eAuHoMy (nacca apMa_
iypHoù qranr./ /  Cement. i985. Ne1. p19_22
(nepeBoÂ Bqn Ne M-.10579).

3. MaAarrH C.A. ApMarypa xene3o-
6eroHflbtx xoHcrpyKqxù. M.: "BoeHTexnxr .
2000. - 256 c.

+ q | !X9.y.9F,_ u nK. ( Ao or. -, M DK 6") ; B. n. Eo Hff A p E H K o, KaH ô. m ex H. H ay K,E.A.qEPHUTOB, u$t<. (HUt4X<E)

HUe OpraHh3oBaTb npon3BoAoTBO aHa-
floruqHoro Kflacca apMarypH (AS00C)
B AOOT "MnXS" MeroAoM xonoÂHoù
AeÉopMaqr4!4 foprqeKaraHoû 3aroroB-
Ku (KaTaHK ).

TaK KaK xonqAHoAeQopur,t poean-
Hae apMarypa Knacca AS00C aBne_
eTcr oTHoc TeIbHO HOBbtM BI4AOM, B
oreqecrBeHHoù HopMaruBHoù Ao(y_
MeHTaqHU OTCyrCTBytoT peKoMeHAa-
Lul4 no ee cBapKe, TeM 6onee B cpe-
Ae cMecu aproHa I yrneKucnoao ra3a.
y,tt4TbrBar gro o6cronrenucreo, Heo6-
xoAt4Mo 6blno oTpa6oTaTb pexr4Mbl
cBapKl4 sroro B ,qa apMarypbt u on_
peAenuTb r4x Bnu9Hue Ha npoqHocTb
xpecroo6pastutx coeAIHeHxù npu
r4cnbrraHuu Ha cpe3 14 ocnaoneHhe rl
Haxnecror.{Hbtx coe4ulenuù npn uc-
nbraHxu Ha pacrqxeHue. KpoMe gro_
ro, npx opraHl43aql4t4 npou3BoACTBa
âpMarypHstx KzrpK€tcoB, cornacHo npo_
eKrHoÉ AoKyMeHraquu OAO "Merpo-
runporpaHc", rpe6oBanocb o6ecne-
qurb u3roroBreHue nlHeùHbtx 14 !€or_
Hyrbrx apMarypHbrx 3neMeHToB, a TaK-
xe c6opKy nnocKt4x 14 npocrpaHcrBeH-
Hbrx KapKacoB B npeAeflax AonycKa_
eMbtx orKroHeHt4ù, xoropbte Koppec-

noHAl4 pytoTce c pa3MepaMI onanyooK
onpeAens|oT 3aAaHHHtZ 3auturHHù

cnoù 6erona.
Ha npornxeHuI Bcero rexHonorr-

qecKoro quKna u3roToBneH|4t apMa_
TypHbrx KapKacoB noBblueHHoe BHrl_
MaHUe yÂenFeTcg KOHTpOnro KaqecTBa
KaK CaMIX MaTepranoB, TaK U npo 3-
BoAcrBa pa6or. npl4 aToM (oHTponh
nrHeùHbtx pa3MepoB apMarypH btx
gneMeHToB U KapKaCoB, a Tafie Ko_
nIqecTBo 14 pacnonoxeH!4e CBapHbtx
coeAl,lHeH14ù apMarypbt ocyr!ecrBne_
eT oTAen TexHnqecKoro (oHTponc, a
KOHTpOnb KaqecTBa MaTepuanoB, ap_
Marypbt x cBapHbtx coeAuHeHuù _
3aBoAcKaF naooparopuq AOOT'M|DKE".

AflF u3roroBreHuî xonoAHoAe-
QopM14poBaHHof apMarypbl nepuoAt4_
.{ecKoro npoQms AOOT "MFDKE' npra-
06peno B TepMaHuu .rou'pe npo*âr-
Hbtx cTaHa c pa3nl4qHbtMt4 ycunurM14
Ha rqHyu.lxx 6apa6 aH.ax A 3-6 (KED_
1600),  z6-10 (KED4000) o 1o_16
(KHB-5000).

Bce craHH ocHauleHbt pa3MarbF
BaTenFMt,l, neTney'loBr4TencMt4, o(anx_
HonoMarencMu, ycrpoÉcrBaMu,qne

Texnonorlrr apMarypHbrx pa6or nplr r3roroBreH[[ 6noroe
o6AenKl,| aBToAopoxHoro roHHerf,

Ânr u3roroBneHl49 6noxoe oQ4en-
xu rouenn "IeSoproBo" npaBxreflb-
crBo MocKabt npl4o6peno B TepMaHrlu
(Qfi pMa'XepeM(Hexi') o6opy4oaaHr,je
QupMbt "Ceresola" u BBeno ero B oKc_
nnyaraqurc B AOOT "Mocnpouxene-
3o6eroH" (M|DKB). Bmecre c snu 6sna
3aKynfleHa npoeKTHaF I TeXHOJ]OrI-
qecKaF AoKyMeHraq r Ha npo}43BOA_
crBo apMarypbt, apMarypHbx sneMeH_
roB, npocTpaHcTBeHHbtx apMarypHbtx
KapxacoB xene3o6etoHriurx bnoxoa
oqAenKu roHHeni.

flo TexHororlqecKoMy pernaMeH_
ry QxpMbt Bce apMarypHbte eneMeH-
Tbl npocTpaHcTBeHHbtX (apKacoB t43_
roraBnuBatoT t,l3 6yHToBoù apMarypbl
AuaMerpaMr 6...12 un Knacca BSt
5005 [1], a npl4 coopKe KapKacoB co-
eAuHeHufl apMaTypHbtx SneMeHTOB
ocyqecrBnnor oJteKrpocBapKoù npu
noMot4r,t cBapoqHoù npoBofloKt4 B cpe_
Ae cMecu 3au.lt4THbtx ra3oB (90%Ar +
20o/o co2).

nocKonbKy Ha poccr4ùcKoM pblH-
Ke qepHoro Merannon poKara oyHroBag
apMarypa TaKoro Knacca npoqHocTr4
u Ha3BaHHbtx At4a[4eTpoB npafir4qec,
(r4 orcyrcrByer, 6btno np[Hero peue-
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Pxc. 'l CxeMa AeoopMaqxn [araHK, np, x3roroBneHrx xonoAHoAeôopu[poBaHHoù
apMarypbr nephoaxrecKoro npo(Dnnc

1- KamaHKa;2 - mpeyeonbqbtù osan; 3- Kpye GaeomogKa);4- cmpenwambù mpey-
eonhuuK; 5 - apMdnypa nêpuoàu@cKoeo npoùunq

Ba clann, MexaHHqecKux cBoùcTs Ka-
raHK( 14 cyMMapHoù AeÉopMaqh|4
MeTanIa np npoKulr(e.

,qne nony,{eHuc apMarypH Knac-
ca 4500C, re. co sHaqeHueMl4 ycnoB-
Horo npeAena reKy,recr[ crart4 6onee
500 H/MMZ H npl oroM c HopMr4pye-
Moù [3] nnacrfi r.{Hocrbo(ô5>1 4%) uc-
cneAoBanI Bnn9HUe neoeqIcrieHHbtx
SaKropoB Ha MexaHt4,{ecKue cBoùcrBa
apMarypH nephoAr4.{ecKoro npoôhnf, .
B pe3ynbrare npoae4exnurx pa6or
6bno ycraHoBneHo, r{To coAepxaH!4e
yrnepoAa B crarn AonxHo 6btrb B
npeAenax 0,'16.. .0 ,22 o/o, Mapranta -
0,8. . .  1 ,6%, KpeMHue -  0,05. . .0 ,15%,
QocQopa x cepbt - < 0,05% npr 3Ha-
qeHuI yrnepoAHoro SKBU BaIeHTa
(C"*")  s  npeAenax 0,3. . .0 ,5.  np!4
Ha3BaHHOM XXMCOCTaBe npeAen TeKy-
qecTù4 KaTaHKlt AonxeH 6b|Tb He Me-
Hee 450 H/MM2, oTHoq,rTerbHoe yA-
nuHeHHe ôs > 25% 14 cyxeHue He Me-
Hee 60%. TaKuM14 cBoùcrBaMI o6na-
AaeT TepMoMexaHnqecKl4 ynpoqHeH-
Har KaraHKa t43 cranu MapK[ 3fnc,
npou3BoAcTBo Kolopoù ocBauBalor
Merannypr14qecKrle KoM6uHarbt Poc-
cr4[ [4]. Ha SenopeqKoM Merannyp-
ru.recxotv! xoM6uxaTe ocBoeH BbtnycK
TaKOù KaTaHKI AUaMeTpaM,l nIuJb Ao
10 MM, ,{To HeAocraro'{Ho Àn9 u3ro-
TOBneHrn apMarypbt HoMIHafl bHbtM14
AlaMeTpaM[ 10 r 12 n/tn/l, cocTaBflq-
|ouleù 6onee 90% no aecy or eceù
apuarypu 6noroe ooAenKr roHHene.

npr x3roroBneHul4 apMarypbl
Knacca 4500c l43 TaKOù KaTaHKh HeT
HeooxoAHMocru npeAHaMepeHHo no-

HaHeceHl4F cMa3M, AByM9 UJeCTUBan-
KOBbll\4U BenpUBOAHbll\4tl KneTfl Ml,l. T9-
Hyr4r4Mta 6apa6aHaM!4 ta MexaH143Ma-
rru HaMoTKu apMarypbt Ha (aryuKl4.

B npoqecce u3roroBneHut apMa-
rypbr KaTaHKa cHfiMaeTc9 BI4TKaMU C
KOHCOnX pa3MaTbrBaTeni, npoxoAr4T
9epæ neTneynoBnTenb, npeAHa3Ha-
qeHHbrù trns MfHoBeHHoù ocTaHoBKl4
cTaHa non Hanuqnl B KaTaHKe neTnu
Ânv, ysna, oKanuHonoMaTenb, rAe 3a
cqer MHoroKparHoro neperu6a aoxpyr
ponnKoB ocBooo)|(Aaercc or pbtxnoù
oKanrHbr, n nocrynaeT B ycrpoùcrBo
Anc HaHeceH4g Ha noBepxHocTb cy-
xo[ nopourKoo6pa3Hoù cMa3K]r.

fl ocne noAroroBKu noBepxHocrr4
KaTaHKU K npOKaTKe OHa nOCTynaeT B
nepByp npoKaTHyp Knerb, cocToq-
ulyro 143 AByx TpexponlKoBbrx BonoK,
pa3BepHrrbrx orHocurenbHo ApyrApy-
ÂHa 120". flpu npoxor(AeHu!,t KaraH-
KU qepe3 nepBbre Tpu ponuKa oHa npl4-
06peraer QopMy rpeyronbHoTo oBÉrna
(no3. 2, pr4c 1), a nocne BTopbrx rpex
- Kpyr (no3. 3, pl4c 1) u npeBpau.laer-
cq B 3aroToBKy Ang npoQunrJpoBaHug.

flocne nepeoù Kneru 3aroroBKy
HaMaTHBaOT Ha HUXHIO|O CTyneHb
c.ABOeHHOTO rrHyulero 6apa6aHa. Ane
cqenneHug 3afoToBKt4 c 6apa6aHoM
6es npocKanb3brBaHue peKoMeHAyer-
cn HaMaTbrBaTb Ha Ka)(qylo cryneHb
6apa6aua or 2 4o 6 Br4rKoB B 3aBucr4-
MOCrl4 OT Al4aMerpa apMarypH. c Hr4x-
Hero 6noKa 6apa6aHa 3aroToBKe qe-
pe3 o6BoAHoÉ ponuK nocrynaeT so
Bropyo KneTb, rAe B nepBofi Tpexpo-
nu(oBoù BonoKe Ae+opMr4pyerca s
crpen${ârbrù rpeyronbHraK (no3. 4, puc
1), a Bo Bropoi HaHocr4rce rpexcTo-
poHHlaù nepuo,quqecKuù npoQHnb
(no3. 5, puc 1). flocne Bropoù npo-
KaTHOù Kner!4 apMarypa nocrynaeT Ha
aepxHnù 6nox cAaoeHHoro 6apa6aHa
u 3aTeM HaMaTbrBaeTcc Ha KaryuKy.

flpu xanu6poexe xaraHK!4 3a cqer
o6beMHoro o6xarl4s B qerblpexrpex-
por14KoBbrx BonoKax npol4cxoAl4T yn-
noTHeHIe cTpyKn/pbt c oAHoBpeMeH-
HbtM noBbrueHleM npoqHocTHbtx t4
cHnxeHleM nnacT[qecKux cBoùcTB
MeTanna [2], creneHb u3MeHeHug Ko-
Topbx SaBICtlT OT Xl4Mr4'{eCKOrO COCTa-

, I
I

1 i
I

i

Y4nnnenne, o/o

Pxc. 2 AxarpaMMÈt pagtrx(eHra

1, 2 - èopeeeKamaHoù u mepMoMexaHuqecKu ynpos\eH]où KamaHKu; 3, 4 - xonoàHoôe$opvupoeaHHoù apwamypbt Knêcca ASOOC,
BeomoeneH4où w eopf,geKamaHoù u mepÛovexaq+rccKu ynpoqHeqHoù KamaHKu
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BbruJaTb ee npoqHocTHbe cBoùcTBa 3a
cqeT xonoAHor AesopMaqux, TaK KaK
npu HaHeceHuu nepuoAl4'{ecKoro npo-
O nc AononHuTenbHae AeôopMar.lt4t
cocraBnqer oKono 15%, .fro Aocraroq-
HO An9 3HaqeHl4g npeAena TeKyqecTù4
6onee 500 H/MMz. flpu ra(où cyMMap-
Hoù Ae$opMaqxr (araHKH ee nnacr[-
qecKue cBoùcrsa cHuxalorcn MeHee
qeM Ha 100/0, tfro no3BolceT nonyqlTb
apMarypy c nnacruqecKuMh cBoùcrBa-
Mx Ha ypoBHe rpeooBaHlaù EBpoHopM
[5] r.r CTO ACIIM 7-93 (ôq>14ol0,
Agt>2,5o/o\.

BBr4Ay orcyrcrBt4F TepMoMexaHu-
qecKu ynpo'{HeHHOù €TaHKx Tpe6ye_
Mbrx pa3MepoB npl4 ocBoeHuu npol43-
BoACrBa apMarypbt yKa3aHHOrO Knac_
ca npoqHocTt4 ucnonb3oBanu ropFrle_
KaTaHylo 3afoToBKy r.t3 cTanI 3nc c
MexaHur{ecKlMt4 cBoicTBaMu no
rocT 30136 [61.

M!4HlManbHy|o creneHb cyMMap-
Horo o6xaTuq ropsqe(aTaHoù KaTaH-
KH npl4 u3roroBreHux apMarypbt yc_
TaHaBnuBar[ l4cxoÂs t43 o6ecneqe-
Hl49:

- fapaHTnpoBaHHOrO 3HaqeHIq
yc f loBHoro  npeAef la  TekyqecTu
(oo,;500 H/rr,rrr,r2);

- pernaMeHtt4poEaHHbtx pa3Me_
poB napaMerpoB nepxoA14'{ecKoro
npoQrnr (fr);

- BbtTrxKll B pa3Mepe 2g%, 3a_
noxeHHoi B KOHCTpyKtI,tx cABoeHHO-
ro 6apa6aHa 3a cqeT pa3HocTl4 AHa-
MeTpoB Hr4XHerO I BepxHero 6floKoB.

B 3asrcl4Mocrt4 or npogHocrHbtx
cBoùcTB r4cxoAHoù KaTaHKU 14 ee oa3-
MepoB Anr nonyqeHln Heo6xoat4Mbtx
npoqHocTHbtx cBoùcTB apMarypbt Ba_
pbr4poBan14 crcneHbo AeQopMaquu oT
30 Ao 40%. flpu srora e o6g:arens-
HoM nopcAKe BbtnonHgnr rDe6oBaHfit

T a O n ! . q a  1

6,0 6 ,5 . . .8 ,08 ,5 . . .1010,5...12
l r 0,039 0,045 0,052 0,056

no ooecneqeH[ |o HOpMt4pyeM btx
3HaqeHuù Kp!4Tepr4F aHkepoBK4,,fr',
(ra6n. 1), a rawe yqrrbtBanu rexHo-
nof lrqecKylo BbtTFxKy.

npfi nporcx(e apMarypbt c noMo-
u.lblo cABoeHHoro 6apa6aHa Heo6xo-
AUMO AOBOnbHO TOqHO pacc'{hTbtBaTb
AUaMerp 3aroroBM, non] {aeMoù noc_
ne npoxo4qeHun kaTaHKX qepe3 nep_
Byo Lxecll4BanKoBy|o KneTb, TaK KaK

1 4

npu yBenuqeHIu AuaMeTpa 3aroToB-
Kt4 OTHOCITe,|bHO pacqeTHoro nporc-
xoA T npocKaflbSHBaHue BUTKOB Ha
H{XHeù CryneH!4 6apa6aHa, qro npu-
BoAUJT K npex(AeBpeMeHHoMy l43HOCy
ero pa6oqeù noBepxHocT!!, a npu
yMeHbueHuI - X 4OnOnnUrenutofi
BbrgxKe MeTanna u, cneAoBaTenbHo,
K yMeHbueHurc ero nnacT!4qHocTH.

B pæynbrare npoBeAeHIr nepe-
,. 4cfleHHbtx pa6or AI|q Bcex ocBoeH-
Hbrx pa3MepoB aplrarypbt 6btnu onpe-
4enetu ueo6xoAl4Mbte 3Haqeh t,ln
npoqHocTHbtx cBotrcTB x pa3MepoB
fopFqeKaraHoù 3aroroBKl4 ug cranvl

cnoco6fl eHIe[4 c l,tHAuKaropoM qaco-
BO|O Tuna c qeHoù AeneHxs 0,01 Mt4,
ocHauleHHbtM cnequaluHoÉ nnrxoù.
flpu xpenneruu nprcnoco6neH e Ha
rnaAKu14 cTepxeHb noKa3aHUg !4HA11_
Karopa ycTâHaBn Barcr Ha 0,00. np!4
ycTaHoBKe Ha CTepxeHh neploAxqec-
Koro npoôuflq oH noKagblBaer Makct,t-
ManbHylo Bbtcory Bbtcryna B ToM Me_
cTe, rAe oH ycIaHoBneH.

ujar BMsrt4H r43Mepc nA naF,el,Koù.
a uiupt4Hy BbtcrynoB Ha BepuuHe H
paccroFHne Mexqy pnAaMI p!4eneH{F
-nynoù nonbAu (nil-3-1 0-).

OrHocurenbHyto noBepxHocrb

MapKr 3nc no TOCT 380 (ra6n.2), n
pa3pa6oraHbt rèxHl,iqecKhe ycnoBuq
ry 14-1 -5393-2000 "f tpoxar xono4xo-
Ae(popM14poBaHHbti nepuoA14qecKoro
npoQ{nc .qnc apMupoBaHrF xene3o_
6eroHHbtx KoHcrpyKqxù".

napannenbHo c ocBoeHneM npo-
143BoAcrBa xonoAHoAe(popMl4poBaH-
Hoi apMarypbt Knacca A500C coBep-
ueHcTBoBann MeToAr4try onpeAene-
Hl49 ee ÆtqecTBeHHbtx XapaKTep!4cTt4K.

,qne onpeAeneHrg npoqHocrHbtx
cBoùgrB apMarypur npuo6penn paa-
pblBHylo MauuHy Mapn4 Zwick Z2S0
c yclnt,leM 25 r. era À,talulHa s aBro-
MaTrqecKoM pexrMe BbtAaeT auar-
paMMy pâcrrxeHue o6pa3qa, onpeAe-
ngeT3HaqeH19 ero ycnoBHofo npeAe_
na ïeKyqecTn, BpeMeHHoro conpoTxB_
neHx9, MOAyng ynpyrocTr4 H oTHOCI-
TenbHbrx yAnuHeHutl npfi MaKchMafl b_
Hoù Harpy3Ke l,l npu pa3pyuJeH 14
(pr4c.2) .

,Q4n onpe4enexrn orHoc!4TenbHbtx
yAnIHeHuÉ na pasnuvtsrx 6aaax ue_
rrepeHue (ô5, ô10, ô100, ôe) o6pa3-
qbr apMarypbt nepeA xcnb|TaHueM Ha
pa3pbtB, cornacHo |OCT 12004 [7],
Heo6xo.qxMo pa3Mevaru vepes 10 nr,l.
Ang pa3MerKn apMaTypbt 3aBoA pa3_
paooTan ycTaHoBtry, no3BonFrcqyo
HaHoct4Tb pt4cKi4 Ha o6paaqsr apruary-
pu AnaMerpaMl4 or 3 Ao 40 MM qeoe3
'10t0,05 M[4. ycraHoBKa ycneuHo 3K-
cnnyart,tpyerce B 3aao4cxoù na6ooa-
ropr4r4 !4 Ht1[4XEe yxe 6onee roAa.

Fny6uxy erurrnn onpe4enenr npu-

pe6ep (Kpr,lTepuÉ anrepoarr,r) ,,fr,' Ee-
poHopMbt peKoMeHAytoT onpeAenerb
no QopMyne

f ,  _(1td- t  e , )12.57 .  (hr ,4 + h. ,4  )  + 2h| ,  I
8rdt

( 1 )

flnn pacvera "fr,' no oroù SopMy-
ne-Heo6xoA14Mo 143Mepsrb Bbtcory
peoep B r{eTBepTnx uxAnuHbt, rllo He
npeAcTaBnFeTCg BO3MOXHb|M npI 3a-
Mepax BpyrlHyto Ha cTepxHFX OrHO_
cuTenbHo Manbtx.ql4aMetpog. y.{l4tsr_
Ba9 oro obcrotrerbcrBo, Mbt ynpoc-
rl4nx npxBeAeHHylo eopMyny, 3aMe_

)
HHB 3HaqeHug "hi/4 u h3,0" ua" 

th,,r".
B pesynurare aenuvnry "ff' uoxHo on-
peAenrrb no (popMyfle

)h  l '  s . \
f r = : j : l  l - 3 ' l  , . ,

3 t \  r d )  \ ' )

c f i3MepeHxeM flriulb MaKcuManbHoù
BblCoTbl BblCTynOB I Cyt\,tMapHOrO pac-
cToqHn9 Me){(qy KOHqaMn nonepellHbtx
peoep.

3xavextr napauerpoB nepuo4r-
vecxoro npoQunn, yAoBnerBopqlo_
u.lue rpe6oBaHxrM ra6n. 1 nou oac-
.{ere "ft'' no (2), nprae4exur areino-
norlqecKoM perfl aMeHTe Ha,,Tlpou3-
BOACTBO t4 KOHTpOIb KaqecT8a npoxa-
Ta xonoAHoAe(popMt4poBaHHoro nep _
oAuqecKoro npo$unr", paapa6oraxHo-
ro AOOT 'MnXE'  coBMecrHo c
Ht1l,DKEoM.

l  a 6 n y . q a  2

dH, MM apMarypbl 8 1 0
oH' MM GTaH(lt 8 1 0 12 1 4
BpeMeHHoe conporrareHue (araHk{ (He
MeHee). H/MMz

420 450 450 480



PEc. 3. lljB5l cBapHbrx coeAxHeH[ù

a - Kpeçtnoo6pa3Hbte: 6 - HaxnecmoqHbrc

CornacHo rexHu,{ecKqM ycnoBu-
eM, npueMKa HecepTt4Qr4llt4poBaHHoro
npoKaTa u KâTaHKl4 npol43BoAt4Tcg no
xapaKTepucTxqecKIM Befl uq!4HaM, a
cepTuQ14r.ll4poBaHHoro - no rapaHTx-
poBaHHbtM Mt4HUManbHbtM 3HaqeH!4nM.
Pe3ynbrarbr Bcex ucnbFaHrù 3aHocsr
B cneqlanbHbre BeAouocru, o6pa6a-
TbrBa|oT cTaTncTl4rlecKu M u MeTo,qaMu
h npe.qcTaBntrcl rnaBHoMy 14HxeHe-
py Ane KoppeKrupoBKr4 B cryqae He-
o6xoArMocl4 TexHonoruqecKoro npo-
uecca.

Paoorbr no u3roroBneHutlo npo-
cTpaHcrBeHHblx apMarypHbtx KapKa-
coa 6noxoe o64enKu roHHens cocro-
cT 143 TOeX OCHOBHbTX gTanOB:

- r,r3foToBIeHHe apMaTypHbtx
9NEMEHTOB;

- coopKa u cBap(a nnocKl4x ap-
MarypHbrx sneMeHroB (xoMyroB, ce-
roK 14 r.A.);

- c6opKa fi csapKa npocrpaH-
cTBeHHHX apMarypHbtx KapKacoB

lzlsroroenetue ot4eJlbHbtx apMa-
rypHbtx SneMeHToB, npeAHa3HaqeH-
HbrxAnF coopKu nroctMx l,,t npocrpaH-
crBeHHbrx apMarypHbx KapKacoB 6no-
xoe o64enru tottxenq, ocyulecrBnq-
lor Ha aBToMaruqecKoù nt4H ]4 aBcr-
prùcxoù Qupraur "EVG", r4e byxroaar
apMarypa no cneq[arbHo 3aAaHHoù
nporpaMMe npoxoAt4T qepe3 npaBfinb-
Hbre ycrpoùfiBa, ru6o.{Hbte MexaHu3-
Mb| l4  nocTynaeT B HoxHl4qH AnF
De3KU.

npaBfinbHoe ycrpoùcreo ga cqer
3HaKOnepeMeHHOrO 143rT6a BbtnpaBng-
er apMarypy, cMoralxyo e oyxrul unn

HaMoTaHHyro Ha uJnynl4, Ao TaKoù
creneHr, npu Koropol4 Kpt4Bl43Ha npyr-
KOB noone npaBKU He npeBbtuaeT
0,6%.

Iu6o.{Hutù MexaHh3M o6ecnequ-
Baer 3aru6 BbrnpaBneHHoù apMarypbl
Ha n|060ù yron BoKpyr onpa8oK Axa-
MerpoM, paBHbtM or 1 Ao 5 At,taMer-
paM apMarypbr, x cn'o6brM 3aAaHHblM
paAuycoM.

OopMa, AnuHa u Kofl qecrBo ap-
MarypHbrx SneMeHToB 3a,qaDTCg npO-
rpaMMoi, Koropyro Ha6l4parcr Ha nynb-
Te ynpaBneHuF.

143 roroBbrx ap[4arypHbtx 3neMeH-
ToB Ha KoHAyKTopax co6upaor u caa-
puBa|or nnocKue 14 o6'beMHbte gj'le-
MeHrbr. Mecra KoHTaKToB u nepeceqe-
H ù apMarypbt  AonxHbr 6brrb cBa-
peHbr.

AyfoByro cBapKy HaMecroqHbtx 14
Kpecroo6pa3Hbtx (6ea gononrurene-
Hbtx rexHonorrqecKl4x oreMeHToB)
coeAfiHeHMl4 B CMeCt4 3aU.ll4THbtX ra-
3OB peKO[4eHAyeM npo{3BoAr4rb np}4
pacxo,qe fa3a 10...1 5 fl/Mt4H cBaooq-
Hoù oMeAHeHHoù npoBonoKoù MapKn
CB.08A AuaMerpor4 1,2 Mt4. npu aroM
cKopocTb noAaq npoBonoK[ AoflxHa
cocraBnerb 8...12 raluun, a Hanpnxe-
Hue Ha.qyre HaxoAt4Tbcr B npeAenax
34...36 B. Pa3Mepbt ulBoa Ane Kpec-
Toobpa3Hbrx coeAuHeHuù Aon){lbl coor-
BercrBoBarb np[BeAeHHbtM Ha p[c. 3.

l4ccneAoBaHHs npoqHocrl4 Bbt-
nonHeHHbtx npu noMot4l4 KoHTaKrHO-
ToqeqHoF caapxu rpecroo6paenux
coe/14HeHuù apMarypur rnacca 4500C
Ha cpe3 u ocnabneHue noKa3anu, qro

gror cnoco6 cBapKl4 MoxHo np Me-
HFTb B3aMeH I HapqAy co cBapKoù B
cpeAe 3aquTHbtx ra3oB.

f lpl4 KoHTamHo-ToqeqHoù cBapKe
xpecroo6pasxurx coe4rHetuù apn,la-
rypH TexHonofuqecKl4e ycnoBnf, Aon-
XHH HA3HAqATbCF B COOTBETCTBI4I4 C
rpe6oBaHuFMu PTM 393-94 (xax4nn
apMarypbr xnacca A-lllB), a l4x npoq-
Hofib Ha cpe3 u ocna6nenue 4onxna
6srrs ne laeuee yKa3aHHoù B TexHu-
q e c K u x  y c n o B n c x  T Y  5 8 6 5 - 0 0 1 -
11653082-2002'KapKacbt cBapHbte t43
ap14arypbt Knacca 4500C 6noroe o6-
AenKn roHHere "IeôoproBo", pa3pa-
6orarxurx AOOT "M[]X5" cogÀ,tecrHo
c H14NXEoM.

CoopKy Bcex afleMeHroB KapKaca
ocyulecrBnq lor no KoHAyrropaM, u.n6-
noHaM u HIBenIpoBoqHbtM peùKaM u
KOHTpOn4pytOT KaK I npoqecce u3fo-
ToBfleHl4c, TaK u Bbtoopo.tHo Ha roro-
Bbrx l43aenuFX.

,qnr onpeAeneHus npoq Hocrr4
cBapHbtx KpeôTooopasxsrx coe4rte-
ruù Ha cpes 6sma paspa6oraHa cne-
qfianbHaq noABec(a K pa3pbtBHoù
MauJuHe, o6ecnequBarculaf, onfipa-
Hue nonepeqHoro cTepxHs no Bceù
.qnuHe u npeflgTcrBytotlae ero npo-
BOpavuBaHun Bo BpeMc ucnb[aHu9.
flpu eron cao6o4Hbtù KoHeq Harppxa-
eMoro cTepxHr noAÂepxtBaeTct pe-
rynupoBoqHbtM BI4HTOM 14 He MOXeT
orKnoHqrbcg or Bepruxanuxord nono-
xeHt4fl. Anpo6aqt4s oroù noABecKu B
TeqeH[e AByx neT noKa3ana ee Ha-
AexHocrb r,t yAoocrao a pa6ore.

TaKrM o6pa3oM, B pe3yn braTe
npoBeAeHl4q KOMnfl eKCa HayqHo-1,1c-
cneAoBaTenbcMX t4 TexHonorlqecK X
pa6or no ocBoeHulo npou3BoAcrBa
npocTpaHcTBeHHbtX apMarypHbtx Kap-
racoa 4nr 6noxoe oQ4enru roxxenn
"Ile+oproBo" obtnfi ocBoeHH:

aTexHonorut u3roToBneHnF xo-
noAHoAe+opr 4posaHHoù apMarypbl
nepuoAr4qecxoro npo(punr Knacca
4500C Aua[rerpaM[ 6. . .12 MM h3 ro-
pFqeKaTaHoù fi TepMoMexaHlrqecKn
ynpoqHeHHofi 3aroToBKu (KaraHKu)

aTexHororuq pex Mbt cBapKu
xonoAHo,qe(popM14poBaHHoù apMary-
pbr Knacca 4500C KaK B cpeAe 3ar4l4r-
Hbrx ra3oB, TaK U npI noMou.pt KoH_
TaKtHo-Toqe.{Hoù cBaDKu

a3aroToBKa apMarypHbx sneMeH-
toe r c6opxa ux e npocrpancrBeHHbte
KapKacbr c co6nrc4eHueu npeAenb-
Hbrx oTKnoHeHuf rIHeùBbtx n yrnoBbtx
pa3MepoB! ganoxeHHbtx B nooeKrHoù
I HopMerrBHoù AoKyMeHTaqt4!4

1

) i .' ' (s
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aKoHTponb KaqecTBa nocTynarc-
qeù KaraHKu, xonoAHoAe$op[4xpo-
BaHHOX apMarypH nepuoAuqecKoro
npoQfine Kracca 4500C fi npo,]HocTl4
cBapHbtx coeAuHeHt4t4.

B npoqecce ocBoeHuq npou3BoA-
crBa oa30a60TaHbr:

.TY 1 4-1-5393-2000 "fl porar xo-
noAHoÂe+opMupoBaHHbtù nep!4oAt4-
qecKofo npo(pl4nf, Ang apMupoBaHt4fl
xenego6erorinurx KoHcrpyKqxù''

.Ty 5865-001-1 1653082-2002
"KapKacbr cBapHbe rc apMarypbt Knac-

ca 4500C 6noxoe ooAenxu rotHeng
"IleooproBo".

En6nraorpa+],|'{ecxtù cnrcox

'1. Bst500 nach DIN 488 Eine Jnfomation
der Tempcore - cruppe. Juni 1 986.

2. KpacxnbHxKoB tl.A., KpacxnbHl,|-
KoB C.A. Bonoqxtrbu.ltl( npoBono(u, JleHuH-
rpaA: "Merannyp ar"'1977.

3. CTO ACqM 7-93 npoKar nepxoAx-
qeckoro npo+unr x3 apMarypHoù cran,
Moc{Ba, Accoquaqur LlepMercraHA a pr,
' t993 .

4. KyryutlH A.A. x Àp. BbtcoKoÎpor]-
Har apMarypHat qranb. AHenponerpoBck:
"MerarnypruF", 1986.

5. EapoHopMht EN 10080 Steet for
reinforcement of concrete. -Weldable riboeo
reinforcing steel 8500 - Technical delivery
conditions for bars, coils and welded. - CEN.
1995.

6. rOCT 30136 KaraHKa l43 yrnepoAn-
croù qrarr o6brr(HoBeHHofo {a,{ecrBa. Tex-
Hrqec(ne ycroBnq. M.: h3AarenbcrBo craH-
AaproB, 1997.

7. | .OCT 12004 Cranb apMarypHar.
MeroAbr ucnbfiaHnr Ha pacTFXeHl4e, M.:
tlsAarerbcrBo craHÂaproB, 1 996.

s noMoqb nPoElct-rlPoB

A.C.3AIIECOB, T. A. MWAMEAUEQ E.A.qUCT4KOB, ô-pa mexu. uayx (HI4|4XE)

ceqeHrrlMlt B ycJloBr,trx cJloxHofo Hanp.{r(eHHofo co_
cr:o.sHur. Pacqer npou3BoÂlT r.r3 ycJroBlt

T <  0 , r .  Rb .b 'z  .h , (  l 6 )

rae Z - rp)'rrûIuË uouesr or sHeurHeù Hafpy3KH B
HOpMaJILHOM CeqeHHI-t 3IeMeHTâ;

b u h - coorBercrBeHHo 6onrurlrù H MeHbIrrHfi
piBMepbr nonepeqHoro ceqeHïr SreMeHTa.

Pacqer no npocrpaHcrBeHHoMy ceqeHr,no npou3Bo-
À-rr Ha ocHoBe ypanneuuù pâBHoaecnr Bcex BHyrpeH-
HHX H BHEUIHI,IX CTUI OTHOCHTEJIbHO OC',I. DACNONOXEH-
HoÈ B ueHTpe cxaroË:oHlr npo.tpanctrèHHoro 

"",re-HHt gJIeMeHTa. BnyrpeuHue MoMeHTbr BK;Itoqaror Mo-
MeHr, BocnpHHHMaeMHfr npoÀorbHofi aprr.rarypofi, r.r
MoMelrr, BocnpHHHMaeMbrù nonepevuoÉ apMarypoù,
pacno,roNeHnoÈ a pacr*ryrofi 3oHe y rpaHr.r sJreMeHTa,
nporHBonoJroxHoù cxaroù 3oHe npocrpaHcrBeHHofo
ceqeHnr. flpu orov paccMarprrBaror Bce no;roxeHHt
npocTpaHcTBeHHOfO CeqeHHr, npHHHMas CXaTylO 30Hy
npocrpâHcrBeHHofo ceqeHHr nooqepeÀHo y HHxHeù,
6onogofi r eepxHei rpaueù sreMeHTa:

Pacqer no npocrpâHcrBeHHoMy ceqeHHb xa 4eùcr-
Bre Kpyrrrqero MoMeHTa (pac.6) npor.rseo4rr ta3 ycJro-
Bl'11

rhe T

T <7,  +T*,  (17)

KpyrtquË MoMeHT B npocrpaHcrBeHHoM

Pacqer n poqHocrn xere3o6erot nutx KoHcrpyxqlt ù
npu pa3nltqHbtx cHfloBbtx Bo3AeùcTB,uf,x no HoBbtM
HOpMaTrBHbtM AOKyMeHTaM.

Pacqer npn ÀeficrBrru Kpyrrrrtltx MoMeHToB

.{,rr pacvera no npoqHocrn xerego6eroHxsrx gre-
MeHToB npH ÂeùcrBI,tH KplrrrrlHx MoMeHToB npHHrra
pacqerHar MoÀenb rrpoc.rpancrBeHHËrx cevenufi, tc-
[on63yeMiur B ÀeÈcr8ytoutHx oreqecrBeHHbrx HopMa-
rr.lBHbrx ÀOKyMeHTax. flpn orou B pacqernyro MeroÀrr-
Ky BHeCeHsl HeKOrOpbre KoppeKT[Bbr.

flpr pacvere no [roÀenn npocrpaHcrBeHHÉrx ceqe-
HHù paccMaæHBâror ceqeHHe, o6pasoaanHoe HaxloH-
H6IMH OTpe3KaMH nprrM6rx, cneÀylolllHMr.r no TpeM pac-
Tllr).TbrM I'paHrM gJreMeHTa, H 3aMÉrKaeMoe olpe3KoM
npsMoË Ha qerBeproù cxaroù rpâHr, gJreMeHTa.

B nepnyo oqepeÀb npon3BoÀ.rr pacver na 4eficr-
Bue Kpyrrrlefo Molrerrra ("urzcroe xpylenue',).

Pacqer Ha Àeùcrsne Kpyrrqero MoMeHTa npon3Bo-
ÀrT no npoqHocTH 3JIeMeHTa MeX,[y npocTpaHcTBeH-
HbrMH CeqeHHtMH U nO npoqHocTH npocrpaHcTBeHHbrx
ce'teHnÉ.

Pacqgr no npoquocrr, 3JteMer a MexçA/ rrpocrpaH-
cTBeHHbIMH CeqeHItf,MH npOI{3BOÀfr C HCnOnb3oBaÊIleM

3MnrpHqecKofr 3aBHcHMocrH, nony'{eHHoi L.B al/^alrÀ3a
conporr.rBreHr,rr 6erona uex4y npocrpaHcrBeHHrrMn

' O(oH.raHue. Ha.rano cM. B l,le 3 - 2002.
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Pnc. 6. CxeMa ycxnl,ti B npocrpaHclaeHHoM ce!eHx!{ npx pac-
qele Ha aeùcrBxe xpyagqero MoMeHTa {pacrrHrrat apMarypa
y Hr4x8eù rpaHh 3neMeHTa)

ceqeHHu, onpeÀenreMr,rù oT Bcex BHetllHHx cvn, pac-
noIoxeHHLIx flo oÀr{y cTopoHy
HO|O Cer{eHHg;

npocTpaHcrBeH-

I, - xppxqraù MoMeHT, BocrrpHHavaeuuÉ apva-

rypoù npocrpaHcrBeHHoro ce'{eHht. pacflonoxeHHoù B
npoÀonbHoM HanpaBJIeHHH;

I* - rpl.rruraÉ MoMeHT, Bocnpr.rHuvaeusrÉ apva-

rypoi npocrpaHcrBeHHoro ceqeHr4q. pacnonoxeHHoù B
nonepeqHoM no orHoueHuFo K npo.4onbHoù ocH 3Jle-
MeHTa HanpâBneHHr4.

Kpy."ur"É uolrenr I" onpeÀerrrcT no Qoplryne

7
T , = 0 , 9 . N , . + Z >. ( -

a Kp)'rflrluù MoMeHr re - no ÔopMyre

T,", -* 0,9 .N ,- Z, ,

rÀe N" - ycu.nue a npogo.nruoÉ apMarype

N,  =R"  l n '

N- - ycurne r nonepevHoù apMarype

( t 8 )

(  1e)

B $opuy,rax (18) ra (19):
Z, - anwua cropoH;r flonepeqHoro cerreHn, y pac-

cMarpHBaeMot pacrrry'roù fpaHt 3neMeHTa;
Z, -atuna npyroû cropoHbr noflepeqHoro ceqeHar;
C - j,rrHa npoeKunr cxaroù cropoHbr npocrpaH-

cTBeHHOfO CeqeHr.u Ha npoÀoJlbr{/ro ocL SJreMeHTa.
llpo4oltryn H nonepeqnyrc apMarypy yqr..tr;rBaror

B pacqeTe c pacqeTHbrMr.l coIIpoTHBneHH{MI{ pacTDr(e-

Q  
" * r .  

Z ,
HHlo  npH cooTHoueHHH 

"  
,  

.  HaxoÀruevc ,  B
Â" ' 

""t
npegerax or 0,5 go 1,5.

Pacver npourrogflT EIlfl ps,Aa npoclpaHcrBeHHlrx
cer{eHL'tir, pacnoroxeHHblx no ÀJIHHe 3JIeMeHTa. nDH
sau6o,tee onacuoÉ Àlrse npoexuuH cxaroù cropousr
npocrpaHcrBeHHofo cer{eHur " C " Ha npogo.nrnylo ocr
3,reMeHTa. flpu :rolr Ha Mr4Hy " C " nnogrrcr 4ono.n-
HHTEJIbHbIE Of DAHHqEHH,[

C  S 2 Z r + Z r :

c <zt.,lr/6 .

AOrryCKaeTC.S He pâCCMalpHBaTb pa3JII,rqHOe nojlo-
)KeHHe npocTpaHcTBeHHofO CeqeHl.it u npou3BoÀHTb
DacqeT H3 vcnoBHt

Tt <T*1 +T,t , (20)

rge T, - xpy"uulr-rù MoMeHT B HopMaJrr,HoM ceqeHHH
3JIEMEHTA;

Ç, - rpyrrrquË MoMeHT, Bocnpr.rHurrlaeurrfi no-
nepeqHoÈ apuarypoù y paccMarpHBaeMoË rpanu sle-
MeHTa H onpeÀenreMbrÉ no Qopuyne

T. " t  =  9 " . t . 6  .Z ) .  22  ;  e r )

{, - xp1'raqufi MoMeHT, Bocnpr.rHauaellr,rfi npo-

,{onbHofr apuarypofi y pâccMarpvBaeMofi rpaHu sne-
MeHTa u onpeÀeJrreuufi no Qopuyle

4 '  = 0 , 5 ' R , ' A n ' Z r . (22)

n sTOM cryqae pacqeT npor.r3BoÀrT Àns prÀa Hop_
MiLJIbHËrx ceqeHr.rÈ no ÀnHHe 3neMeHTâ Ànt âpMarypbr,
pâcnonoxeHHoË y xaxgoù rpanu 3JreMeHTa.

Pacqet Ha coBMecrHoe Àeùcrsue Kpyrtulux H H3-
ru6aroulrrx vouesrol npoH3BoÀsr I.l3 ycnoBr4t

N* =  q* , .C* ,

P  . À
3Àecb ç*, ={Jia|;

ù _

C ' - = 6 ' C ;

T  < 7 " . ' (23)
222 + Zl

- , . . t
l ,  I M )

. l r - l  -  |

\  \ M , )
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a pacqeT Ha coBMecTHoe ÀeùcTBHe Kp)"TrrrIHX MOMeH-
TOB fi nonepeqHbtx cHn - H3 vcJIoBI-lt

r  < r  0 - g \a . ' (24)

rl:e To, M, A Q. - npelienÉHhre 3HaqeHHr coorBercr-

BeHHO Kp)'Tgt].lerc [roMeHTar H3fH6aroulefo MoMeHTa I
noflepeqHoH cr,rJrLl, BocnpHHt.rMaeMbte 3JreMeHToM He-
3ABHCHMO OT ÀEÉCTBI.I' OCTANbHbIX ChNOBLIX ôAKTODOB.

Pacqer xa Mecruoe crrcarue

Pac.ier Ha MecrHoe c)I(arne npou3BoÀqr Ha ocHoBe
À4eroÀHXH pacqeTa. npfiHrroÉ B leùcrByroulHx oTeqe-
cTBeHHbrx HopMax, c BBeÀeHHeM p9Àa KoppeKTHB, yqlr-
TÉra&oulHx peKoMeHÀâr{HH Me)IqyHâpoÀHbrx HopMa-
THBHbIX ÀOKYI\,{EHTOB.

Pacqer Ha MecrHoe crfiarne npu orcyrcrBnt Koc-
BeHHoù apMaryp6r nporr3BoÀrr r.I3 ycnoBHt

N < ry. Ru,,o". Au.,"" . (zs)
Pacqergoe conporuBJreHne 6eroHa cxarurc npn

MecrHoM ÀeÉcrBHI.t cxuMarcueù cHnbl onpeÀetrlor no
t[oprwyre

Ro.r" = eu' Ro , (26)
a rosStfurlnem rpb - ro ôopMyne

Q t = 0 ' 8 ' , (27)

Ho npr,rHuMaror He 6oree 2,5 u ne uenee 1,0.
B rpopmyne (27):
Ao,^u - uarcuuarbHar pacqerHar nnouaÀb, reo-

MeTpr{qecKl.l cooTBeTcTBy}oqiu nnouaÂH npHJloxe-

nH-g cxuvaroqefi cwl,t Au,1o" , l-IMeroûrzllr ror xe IreHTp

TnKecrH, t{To I,r n'Iou1aÀÉ 46,6r, u znucattHiur B rpa-

unqrr o6uieù ruroulaÀH xere:o6eroHuoro gJreMeHTâ

Au (puc.1).
flpu naravun rocseHHoÈ apMarypbr pacqerHoe

conporHBJIeHHe 6eroHa npu MecrHoM cxaruu onpeÀe-
n.rlor no $opmy.ne

Rt",ro" = Ru/o" +2.e",ry. R,,,r ' lJ",,y, (zB)

a rosQQraqraenr @",,, onpeÀe.nxror no Qopvyre

'  ^D,max

Pl,|c. 7. CxeMa pacqera no npo!]tocrx xere3o6eroHFbtx 3ne-
Me8ïOB Ha MeCTHOe Cxal{e

r4e At,toc,"f - nnouaÀL, 3aKj*oqeHHar Bn),TpH KoHrypa

KocBeHHoÉ apMarypbr, npHHHMaeMar n Sopvyle He

6oree n.noqa.4u lr..*

Pacqer xa rrpoÀâBJrnBaHHe

Pacqer Ha npoÂaBJrHBaHHe s o6qev cryvae ueo6-
xoÀHMo npoH3BoÀxrb Ha coBMecrHoe ÀeicrBUe cocpe-
ÀoroqeHHbtx B Mecre npHno)KeHrjc Hafpy3KH ycwrvir -

HOpManbHblx cHJr H MoMeHToB.
3a ocHosy MeroÀHKH pacqera B HoBbrx HopMax

rrpHHrTa pacqeTHag Mo.qel6, npeÀcTaBneHHurc B Mex-
ÂyHapoÀHbrx. a raKxe B prae tapy6exnux HopMarHB-
Hhrx ÂoKyMeHTax.

flpu pacvere paccMarpHBalor nonepeqHoe ceqeHHe,
HOpManbHoe K nJIocKocTH 3neMeHTa H pacnojloxeHHoe
BoKpyr r(oHrypa 3oHbr nepeÀa'{}.r ycwnqû Ha 3,teMeHT Ha

paccrorHun hofZ or uero.

,{eùcrayrourue no nJlorqaÀH pacqerHoro noflepeq-
HO|O CeqeHHg KaCaTejrbHbre ycràJrHr oT cocpeÀoToqeH-
nru Hopr*ranruoù cHJIbt H MoMeHTâ ÀoluxHrr 6rITr eoc-
npuHrrLr 6erouou c conpornBneHxeM pâcrrr(eHHlo

Àr, u pacnoroNenHoË no o6e cropoHu or pac-

qerHoro nonepeqHoro ceqeHur na pac-crotnvtu ho f2
nonepevuoÉ apnrarypoù c conporHBJreHueM pacrflxe-

uuro R* .

pr 4eùcrrua cocpeÀoroqeHHoù cn;lbr KacareJlb-
Hble ycI,IJIut, BocnpuHlMaeMbre 6eroHotl r.l nonepeq-
noù apuarypoù, nprlHr.rMalor paBHoMepHo pacnpeÀe-
.treHHbtMH no BceÉ nnoula{H pacqerHofo nonepeqHoro
ceveNnr. flpn Âeficrenu MoMeHTa KacaretbHbte ycn-
nnr, BocnpnHxMaevsre 6eroxou N nonepevxoù apua-

rypoË, npr.rHHMaror nHHefrHo H3MeHtlourI,IMHct no

ÀJIr{He pacqeTHoro nonepeqHofo ceqeHut B Hanpa8ne-
Huri aeÉcrsng MoMeHTa c MaKcfiMaJIbHr,IML Kacarellb-
Hb[r4 r] ycrurhrMH npoThBononoxHoro :Haxâ y xpaes

1- s-ry , (2e)

I
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P{c.8. CxeMa pac.{elxbtx (oHTypoB nonepeqHoro ceqeHht
npx npoaaBnxBaHr|t

a - nnoqaÔKa npunoxeHug Haêpy3Ku aHympu nnocxoeo sneMeHma;
6, B - mo )xe, y Kpae nnocKoeo 3neMeHma; e - npu kpecmoo6pa3-
HOM pACnOnOXeHUU nonepegH1ù ApMamypbt; 1 - nnoulaÔ' npuno-
)KeHUq Haepy3KU;2 - pa}lenHbù KOHmyp nonepeqHoeo ceqeHun;2'
- 6mopoù aapuaqm pacnono4eHug pacqemHoeo Ko4mypa; 3 -

\eHmp m Kecmu paceemHoeo KoHmypa: 4 - epaHuqa (Kpaù) nnoc-
ROaO OneMeHma: 5 - nonepegqaq apMamypa

pacqeTHofo nonepeqHofo ceqeHl-tr B 3ToM HanpaBjre-
HVt'l.

PacqerHlrù KoHTyp nonepeqHoro ceqeHur npHHH-
MaIOT: npH pacnoJroxeHHH nJrotuaÀKH nepeÀaqH Ha-
fpy3KH BÀanH oT KpaeB nJrocKofo 3reMeHTa - 3aMKHy-
TbrM H pacnono)fieHHbrM BoKpyf nnoulaÂKrj nepeÂaqH
Harpy3KH (puc.8a); npu pacnoJroxeHHu nlro[taÀKH ne-
peÂaqH Harpy3KH y Kpaq r4nH yrna nnocKoro 3neMer a
- B ÀByX BapHaHTaX: 3aMKrD/TbrM, paCnOrOXeHHbrM

BOKpyr lrnouaÀKH nepeÀarrH Harpy3KH, H He3aMKHy-

rbrM, cJreÀyrorlnM or KpaeB nlrocxoro e,reueHra (puc.8
6, e). B srov cnyqae yqurbrBaror HauMeHburyrc Hecy-

uyro cnoco6uocru, BbtqucreHmylo ÀnJr yKa3aHHbtx Ba-
pualrroB pacflônox(eHHr pacqeTHofo KoHrypâ none-
peqHofo ceqeHHt.

flpu pacnoroxerua nonepe,rHoù apMarypbr He
paBHoMepHo no KoHrypy nônepeqHofo ceqeHHr, a co-
cpeÀoroqeHHo y oceË rLlouIâÀKH nepeÂaqr4 Harpy3KH
(xpecroo6pa:uoe pacnoJlo)KeHxe nonepevHoù apuary-
pu) pacverusrù KoHryp nonepeqHoro ceqeHur npaHr.t-
MaroT pacnoloxeHHblM no Àr4afoHaJlbHtrM JTHHHTM,
cneÀyor{HM or Kpar ycraHoBneHxo' nonepeuHoù ap-
varypu (puc. 8 r).

flpu geËcrnulr MoMeHTa M s uecre nplr;toxeHut
cocpeÂoToqeHHof Harpy3KH nonoBHrry BeJrHrrr.rHbr 3To-

ro MoMeHTa yquT6tBaroT npH pacqeTe Ha npoÀaBIHBa_
HUe, A Àpyryrc nonoBHHy yqr.rrbtBaror npH pacqere no
HOpMatbHbrM ceqeHHcM Ha r.lpHHe ceqeHat, BKJrlo_
qaloueM [rHpH]ry nnouaÀKH nepeÀaqr.t Hafpy3KH H
Bbrcory ceLreHrlr no o6e cropouu or nnoulaÀKH nepe-
ÀaqH Harpy3Kr.r.

B o6qeu cryqae, npu ÀeËcrBlln cocpe4oroveHHofi
uopualrHoù cwnt t F n cocpeÀoroqeHHbrx MoMeHToB

M, u M, B ÀBlx B3aHMHo repfleHÀllKynrpHhrx

HanpaBneHHrx, pacqeT Ha npoÀaBr'rnBaHlle npor,r3BoÀrT
H3 yCJIOBHt

Fu,r, I F,*,r, M u,,r' t M n,,.,u

M!
+ <1 ,  (30)

Mur.r '+M*.r .* ,

rre Fb.utl , Mu,,,r, M ty,,n - npeÀerbH;re cocpeÀoro-
qeHHbte cHra H MoMeHTst, KoropL.te Àaorlr 6rnr eoc-
npnHrrbr 6eroHoru npu nx pa:4e.nrHov geficraun;

F*,.r,, M.,-.'.r,, M n,.a, - npeÂenbHbte cocpe-

ÀoroqeHHbre cuna r..t MoMeHTbr, xoroprre lroryr. 6lrrr
BocnpHHrrbr nonepeqHoù apMarypoù nph fix pa3Âenb-
HOM ,UEI,ICTBHH.

Ycwnre Fu.u,, onpeÀeJrrlor no ôopMyne

F ..r, = Ru, ' A6 ' (3 r )
rÀe l, - n.noruaÀr pacqerHoro nonepeqHoro ceqe-
HH',

A t  =  u ' h "  ,

3Àecb u - nepHMeTp KorrD/pa pacqerHofo nonepeqHofo
ceqeHHr.

Y eunwe F*.u,, onpe4errror no $opuy.ne

F * , , t , = 0 , 8 . q * . u , (32)

MF

f r4e q tu - yct"rrrl.te r nonepeuHoË apMarype Ha eÀHHH-
rIy Â.rrHHbr KoHrypa pacqeTHofo nonepetlHoro ceqeHuq

p  . . 4
^ -  

_ '$? '^s} '
! , r_.  -  - - -

ç

flpegeltHr,re MoMeHTbr

onpeÀenrror no Qopuy,re

M u,.,u H M tv,,n

M u,çrs,,, = Rtt 'Wt,(r), (33)

rae lfb,(!) - MoMeHT conpornBJreHnr pacqerHoro no-

nepeqHofo ceqeHHs 6etosa.

flpelerrnue MoMeHTbr M n,,,.utr H M *,y.,x onpe_

Àejrrror no {opvy,re
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M  s . , x ( y ) , u r r  
=  Q * ' W * , 4 ù ,  Q 4 )

r,:e Ws*,4ù - MoMeHT conporHBneHHr cerreHri.s none-

peqHoÉ apMaTypbr B pacqeTHoM flonepeqHoM ceqeHHH
3IEMEHTA.

B o6qev cryqae MoMeHT conporuBreHHr ceqeHut

6eroHa npn npoÀaBnHBaHHH lI/'u,,r, onpeaen*or to

Qopuyle

Iloaoxeuue qelrrpa rrxecru pacqerHoro
orHocuTeJrbHo au6paHnofi ocl4 onpeÀenrror
Myne

Konrypa
no Qop-

x\y)" =
\ - r . . r , ' , i
, / i " t  

^ t \ " / t ' o

\ - r
.L"i

(36)

fÀe .{ô.!(r) - MoMeHT r4HeprlHr.r pacqeTHoro Koflrypa npu

eÀuunqnoË ero uHpHHe orHocHTeJrbHo oceË X ra Y,
npoxoÀttrlux qepe3 efo ueHTp rr)t(ecrH;

-v(J),"- - MaKcHMaJrbHoe paccrorHue or pac-

qeTHofo KoHTypa Ào ero ueHTpa TtxecTl,r.

rÀe .L, - ÀnHHa orÀejlbHoro ) {acrKa pacqerHoro KoH-

rypa;
xilli)o - paccTorHHe oT ueHTpoB T.f,xecfl, oT-

Âe;rr,Hbrx yqacrKoB picqerHoro xoHrypa .ao ssr6paH-
srrx ocei.

3naqenus MoMeHToB conporuB;reHur ceqeH[t no-
nepeqHoÉ apMarypbr onpeÀentrcT no reM xe npâBH-
JraM. r{To H MoMeuTbt conDorHBreHur ceqeHuc 6etoHa.

w*(,\=Æ.r.,,,,, (35)

B noMou.lb 3ABoÀcK]/M 1/ CTPOt4TEnbHbtM flAEOPATOPI4FM

f.A.fyEAUAYnnUH, KaHô. mexH. uayx, A.A.EllLlHOB, uux. (Hayuuo-npouseodcmeeHHoe
npeônpunmue 'KAPAT)

cpeAcTBa KoHrponc, perucrpaquu u
perynupoBaH!re (npu6opsr "TEPEM-
3.X", "PTM-s"), c6opa, flepeHoca u 06-
pa6orxu unQopuaquu (npr6op "TEP-
MOTPAHCôEP' 14 KoMnb|oreDHbre
nporpaMMbù, a rao(e Mo6unbHbrù rep-
MorpaSnqecKt4ù KoMnneKc "TEPMO-
KOM" (rep14orpaQur "PTB-2", npu6op
"TEPMOCKOn", a.qanrepbr 14 KoMnb-
torepHbe nporpaMMbr), npuMeHieMUù
npI onpeAeneHIu TeMneparypHbrx
noneù KaMep. flpeAflaraeMbrù KoMn-
neKc AaeT Bo3MoxHocTb peanuSoBaTb
BbrcoKoSQ(peKTuBHyro cr4cTeMy aBTo-
MaTuqecrcfo yfl paBneHu9 14 KoHTpofl 9,
nony'{r4Tb }4cqepnb|Batou{ylo o6'beK-
Tr4SHyrO t4HQOpMaql4rc O TeXHOnOTU-
qecKoM npoqecce B peanbHoM Bpe-
MeHU, Ahaf HOCTI4pOBaTb Tenfl OBbre
ycraHoBKr4 14 noBbrcr4Tb gQ$eKruB-
Hocrb r4x Daborbr.

OcHoga xoirnnexca - MHoroKa-
HanbHHf perynqrop-perucrparop
"PTM-5", npeÂHa3HaqeHHbrù Ane aB-
TOMaTUqèCKOTO npOrpaMMHOrO ynpaB-

neH IF repMoo6pa60rKoù xenæo6e-
ToHHbtx l43Aen[ù B pa3fi qHbtxTexHo-
nof IqecKIx ycTaHoBKax LluKnuqecKo-
ro u HeflpepbrBHoro 4eÉcreun: nuHsrx
n ryHHenbHbrx KaMepax, repMoQop-
Max, Kaccerax, creHAax. Cocrour
"PTM-5" ue 6noxa ynpaBneHtae (raOa-
pr4rbr '190x140x55 MM), cfinoBofo 6no-
Ka (250x150x60 MM), flæBonqoqefo
Hanp9Myro yfl paBnFTb peBepcuBHbtM14
eneKTponpuBo,qaMI napoBbrx Kfl ana-
HOB, OnOKa COnDq)KeHl,lq C KOMnbnTe-
poM (90x55x50 MM) la raHrenneKryanb-
Hbrx repMoAarqrKos, o6ecnequeatro-
t{t4x Bbrcorryo ToqHocTb r43MepeHuù
npx AnuHe nuH!4ù cBF3h Ao 1 KM.

npoqeccbr perynrpoBaHIr pêir4-
cTpr4 pyroTcF B pearbHoM BpeMeHr
Moryr 6brb npocMorpeHbr HaArcnnee
B rpa+[qecKoM 14 r.l4QpoBoM B .qax Ha
no6où cragrn paoorbl B apxuBe.
Pecypca naunru 4ocraro.tHo Ans xpa-
HeHl4r nonHoù 14HÉopMaquu no Bocb-
Mt4 KaHanaM B re.{eHue 30-40 AHeù,
a KorAa 9ror pecypc !tcqepnbtBaerc9

Hoeure cpe4crBa KoHTponf, lr aBToMarn3at1'uu npoqeccoB
repMooopa6orrn oerona

Tennosaq o6oa6orxa 6eroHa ss-
nnerca Hauooflee AnlrrenbHbrM 14 oHeÈ
roeMI M TexHonoruqecKuM nepeAe-
noM, Bo MHOTOM OnpeAenfl|ol4t4M Ka-
,{ecrBo r43Aenuù. l43BecrHo, qro aB-
To[4ar!43aqnq npoLleccoB TepM006pa-
6orK no3Boneer Ha 25-30% coxpa-
Tr4Tb sHepro3arparsr, oSecnevrrs pur-
MUqHOCTb npOU3BOACTBa U BbtCOKOe
xaqecreo 6eroHa. B nacronqee epe-
rre Bo3o6HoBuncc nHÎepec npeAnp -
srfiù crpohrenbHoû 14HAycrphu K aB-
ToMaru3aqt4u repM006pa6orK{ 6ero-
Ha, yrpa'{eHHbrù 3a roAbr oKoHoMt4qec-
KOrO CnaAa, KOrAa U3-34 OTCyTCTBUn
cnpoca npaKTxqecKu npeKpaTunc9
BbrnycK cpeAcTB AaHHoro Ha3Haqe-
HVlq.

H ayq H o-  n po u3 BoAcTBeH H brM
npqAnprFrl4eM "KAPAï pa3pa6oraH u
BbrnycffireTcs HoBbrù KoMnfl eKcTexHu-
qecK!4x cpeAcTB Ang KoHTpong I aB-
roMarr3aqxel npoLleccoB TepMo06pe-
6orKr4 MoHort4THoro r cSopHoro xene-
3o6eroHa. BKnloqatoutuI B cebs:
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ycTapeB[!an xHQopMaquq aBToMaTl4-
qecK!,r 3aMeHneTcn HoBoù. caMoAxar-
HOCTUKa CICTeMbt ynpaBfleHU9 OXBa-
TblBaeT KoHrponb nonoxeHug t4 t4c-
npaBHocTr4 t4cnonHlTeI|bHbtx opraHoB
I AaT']XKOB, Ct4fiarln3aqu|o o Hapyue-
HUgX pex MOB paOOTbt, y'leTTeMne-
paTypHo-BpeMeHHoTo SKBUBaneHTA
npoqHocrl4 6eroHa, c6oeB, cpabarbF
BaH14fl 3aU.IXT.

flocpeAcrBoM KnâB[aTypbr, cl4c-
TeMbr MeHlo u rpa(puqec(oro Al4cnnet
onepaTop IMeeT Bo3MOXHOCTb npo-
rpaMMupoBaTb pexuMbt pa6orbt Kax-
AOt4 t43 BOCbMt4 KaMep, 3aAaBaTb ne-
pl4oA pen4cTpaquu TeMneparypbt, Bbt-
orpaTb 3a(oH perynupoBaHug Ha-
cTpoeqHbre napaMeTpbt, nepeAaBaTb
14HQopr\4aquN) Ba KoMnbETep, cneAuTb
3a pa60Toù KaMeD.

fl pe4ycvorpexa Bo3t\toxHocrb
no9TanHoù aBToMarÆaq[u npoqeccoB
repMoo6pa6orKx ræAenxù c pacnpe-
AeneHneM Bo_BpeMeHr 3aTpâT Ha npn-
oopeTeHlle ooopyAoBaHu9, MOHTa(HO-
HanaAo.{Hbte pa6orbt, MoAepHl43aLUK)
xalaep. Ha HaqanbHoM orane DeKo-
MeHAyeTCg BHeApUTb KOHTpOnb Ten-
roBbrx pexfiMoB KaMep Ha 6a3e MHo-
roKaHarbHoro peMcrparopa "TEPEM-
3.1" .  B AanbHeùuJeM "TEPEM-3.1"
rrerKo rpaHcQopM14pyercc B 6noK yn-
paBneHun "PTful5" npodoli nepenpouuB-
Koù npo|paMMbt Ml4t@torrponnepa

,[nn KoHrponq pexuMoB ycKopeH-
Horo rBepAeH!,t9 Mosonrtxoro 6erota
Bbrnycxaerca "TEPEM-3.0" - cneuu-
an143xpoBaHHa9 MOÀerb nopTaTuBHO-
ro 10-KaHaflbHoro per[crparopa c aB-
TOHOI\,lHblM nUTaHIeM, nOCTaBngeMaf,
c repMonapHbtM Ka6eneM. Perucrpa-
rop pa3Meqapr Ha o6'uerre a y4o6-
HOM MeCTe, lepMonapbt ycraHaBnuBa-
loT B KOHTpOIbHbtx TO'{KaX U nOAKn|o-
qaloT K caMogaxuMHoù KonoAKe pe-
n crparopa. flonb3oaarens aur6upaer
pexuMHbre napaMeTpbt: BpeMg Haqa-
na I oKoH'{aHur pa6oÎH, nepuo,q or-
cqeroB, ypoBHt4 cpa6arslaax g curxa-
nusaqlu. npr6op per!4crpupyer reM-
neparypy B BocbMlt KoHrponbHbtx Tor{-
Kax oo'beKTa, a TaKXe BnaxHocIb t1
reMneparypy oKpyxalouleù cpeAbr.
MaKcuMarbHoe (onfi ecrBo orcqeroB
Ha Kax4btù KaHan - 1600 c nepuo-
AoM 3an cu or 1 c Ao 1 .1. 3an caH-
Han uHQopMaqnF MoxeT npocMarpu-
BaTbc9 Ha Al4onIlee Kak B npoqecce
paooTbt, TaK 4 no oKoH9aHlU 143MeDe-
HurZ, a raKxe rpaHcnupoBarbcg Ha
KOMnb|oTep HenocpeAcTBeHHO hnu c
noMori.lbo Manora6eprrHoro npu60pa
Ane coopa I nepeHoca uH(popMaqu,TEPMOTPAHCOEP'

- nporpaMMbt (ounsoreproù o6pa-
ooTr(l4 no3Bon9oT apxxBt4poBab, Kop_
peKn4poBaTb, conpoBo)KqaTb KoMMeH-
]'érpxFt\4r4, pacneqaTbBaTb, npocMarpu_
Barb B qu(ppoBoM 14 rpa(p4'tecKoM Brl-

Aax pe3ynbTarbl l43MepeHt,lù, nonyqa-
eMUe np!46opaMu "TEPEM-3.X" ra'PTM-5'.

Afle co3AâHt4F nonHoqeHHoù cn-
cTeMbr ynpaBIteHu9 t4 t{oHTpong B ee
cocraB Heo6xoAr4Mo BBoAt4Ïb KoMnb-
prep, cBF3aHHbt!4 qepe3 HTepôeùc
RS-232 unta RS-425 c perynrrôpor,lt
nocpegcraou xa6enbHoù n Ht,tu, npu
ororlr KoMnborep Moxer o6cnp*rsars
HecKonbxo peryncropoe "PTM-S". Ha
npaKTuKe qacTo Bo3HuKaloT curyaquu,
xor4a censans npr6opsr "PTM-S" ra "TE-
PEM-3.1" HanpcMyto c (oMnbprepo14
3arpyAHr,iren bHo, e peMcrpaTopbt "TE-
PEM-3.0' HexeI]arenbHo cHlMarb c
o6rerra. B raxux cnyvanx qenecoo6-
pa3Ho ucnonb30Baru "TEPMOTpAH-
CôEP" - npu6op c6opa h nepeHoca
AaHHbrx, eMKOCTb naMiTt4 KoToDOTO
pacc,luraHa Ha 30 npuoopoB 'TEpEM-
3.X" rnr "PTM-5". "TEPMOTPAHC-
OEP" He3aMeH[M npu 6onbuoM Ko-
n!tqecTBe npnMeHFeMbX peMCrpaTo-
poB l4n!4 perynFTopoB, r4x Tepp!4Topu-
anbHoù pa36pocansocrlr no o6.uex-
TaM, KotAa ucnonHeHne flxHt4ù cBF3t4
c KoMnbETepoM Tpeoyer 6onbuux
MaTepuanbHbtx 3aTpaT.

3ÈôeKrt,tBHocrb n pt,t MeHeH ht
cpe,qcTB aBloMaTn3aqnu I KoHTpong
HaxoAl4Tcq B crnbHoù 3aBuct4Mocru oT
cnocobroctr,r rennoBbtx vcraHoBoK
o6ecneluaaru paBHoMepiocrb npo-
rpeea xeneao6etoHHbtx l43,qenli r
KoHcrpyKq!,tù. Ha npaKruKe no pqAy
npuqIH oonbuJ14HclBo nponapoqHbtx
KaMep, TepMoQopM, r(accer u cTeHAoB
nMenT 3Haq[TenbHy|o HeoAHopoA_
HOCTb Te[4neparypHoro nont rpelo-
qxx noBepxHocreù, [3Aen|,r nporpe-
Ba|orcÂ HepaBHoMepHO nO noBepxHo-
crt4 14 B naKeraxQopM. Hanp{Mep, npl
oTcyrcrBl4r4 qupKyrieLlul,r rpercu.leÉ
cpeabt B nponapoqHbtx KaMepax Bo3-
H14Kator 3acToùHbte 3oHbt I Daccnoê-
H e napoBo3AyrltHor4 cpeAbt no Bbtco-
Te KaMepbt t4, Ka( cneAcTsle, - Bbt-
coKaF HepaBHOMepHOCrb TeMnepaTyp-
HOrO nOflF, B AUHaMUKe AOCTUrarcUtag
30 rpaAycoB.

B cBs3r c aruM KoHTporb reMne-
parypHoro nofls TennoBbtx ycTaHoBoK
nBnqerct BecbMa aKryanbHoù 3aAa-
qeù, peant43aqHF Koropoù Ao Hacroq-
r4ero apeuexu 6srra cBg3aHa c 6onb-
r.!r4M!1 TexH qecKuuu npoonevauu.
flpe4ensxo o6nerv'xrb onpeAeneH14e
reMnepaTypHbtx noreù n03BonFeT
M06t4nbHbtù TepMorpa$rvecxrù xou-
nneKc "TEPMOKOM-4", cocrocu.Uù
l,!!_r_epr4orp?soB "PTB-2", npx6opa'TEPMOCKOn-l ", a4anrepa iaarxm-
Hbrx KoHTeùHepoB ù4 cneqHanu3upo-
BaHHoù nporpaMMur xounurcrepioù
o6pa6orKx.

5a3où groro KoMnneKca gBr|FK)r-
cF yHuKanbHbte repuorpaSu, cocro_
nu{ e n3 TepMoAaTq[Ka, MUKpOKOHT-

ponnepa, '{acoB pea'|bHoro BpeMeHl
c KaneHAapeM, naMert4 Ha 2049 or_
cqeToB n nocneÂoBaTenbHoro uHTeo_
QeÉca; ux nrranue ocyqectanrerér
or BcrpoeHHoù nurreBoù 6araoe .
paccq raHHoù Ha 10 ner HenpepbtB-
xoù paoorsl unu 1 [4unnt4oH tl3MeDe-
HV'il,.

Koncrpyrruano repMorpaô noxox
sa ra6neroqrsrù arxyuynrrôp 4raa-
MerpoM 17 [,tn,t ra eurcbrôù 6 nirr,t npra
uacce 3,3 ç [aeer nsneenaroHendo-
HuLlaeMbtù Kopnyc s HepxaBeoqeù
cran , BbtAepx Barcqtù norpprexue
B xr4AKocrb ta rny6uxy Ao 10 M n
yAapHoe ycKopeHl4e He MeHee b00 g.
AIana3oH pefl4crpupyeMbtx reMnepa_
ryp or -20 4o +70oC, npeAeflbHbtù
0KcnnyaraquoHHbtù Auana30H or -40
4o +85oC, nepuo4 orcveroe or .1 4o
255 MIH.

TepuorpaQ nocpqAcrBoM aÂaffre-
pa noAknp'laeTca K KoMnbbrepy I
oocnyxltBaercs cnequarbHofi nDo_
rpaMMor, c noMot4bto Koropoù npo-
rpaMMIpyeTce BpeMF, Aara Haqana r
oKoHqaHue perucTpaqlu, nepuoA oT_
cqeroB, ocyqecTBnFeTce npocMorp
3anta€HHoù uH$opMaqhu B ra6nu,]Hoù
I rpa(puqecKoù ôopMax.

np 6op'TEPMOCKOT-I-1" npe4-
Ha3HaqeH.qnr o6cnlâuBaHIr TepMo-
rpaeoB Ha yAanelHbtx o6ÈeKrax, B
non-eBbtx t4 Apyr4x ycnoBuex, Qqe He-
yAooHo ur|14 HeBO3MOXHO npuMeHeHue
nepcoHanbHoro KoMnblorepa. OH
ooecneqlBaeT cql4TbtBaHre I coxpa_
HeHue IHeopMaqlH or 14 repMorpa_
PoB, npocMoTp Ha Arcnnee pe3ynb.
TaroB perucrpaL{u14 (rpaenK u3Mepe_
Hur TeMneparypH BO BpeMeH[, fr4c_
TOrpaNtMa pacnpeAereHIc TeMneoa_
rypbr, 3anlcx BblxoAa 3a npeAenbt yc_
raHoBreHHOrO Alrana3oHa), nporpaM_
Ml,rpoBaHxe repMorpaeoB u nepeAa_
qy AaHHbtx Ha KoMnbbTeD.

KoMnneKc "TEPMOKOM4" ruoxer
raoKe nprMeHFTbCr npt4 TeMneparyp_
HOM MOHt4TOp14Hre aBrxvul t4xcn
o6ÈeKroB, a na6oparopxurx xâlrrepax,
xonoAunbHbtx ycTaHoBKaX, Ang KOHT_
pong 3a coonloAeHueM TexHororuqec_
Koù A|4ctlxnnlHbt 14 T.n.

B Hacrosulee BpeMr Ha 6a3e onx-
caHHoù BUUJe annaparypbt pearl43o_
BaHbt 14 oKcnIyaTlpytoTcg chcTeMbl
aBTOMaTUqecKofo ynpaBneHt49 TeOMO_
06pa6orKoù 6eroxa ra Kpaclonbec-
HeHcKoM_3?!oAe XEK (r.MocKBa),
3aBoAe XE14-6 (rOHrenbc), B Mocro-
orprAe Ne 123 (rnepMb) [ Ha pFAe
Apyr[x npeAnpueruù.

6onee noôpo6uÉ,e ceeàe,.rus
no onucaHHoti annapamype Mox-
Ho noryqumb e Hnn ',KAPAT,,
no aôpecy: 454080, tlene6uHcK-gÙ,
als 95tH. Ten. (3512) 655-638, 60d:
742. E-mait : carat@éhe!.sumét.ru
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Merogur H cpe4crBa Hepa3pyuarcqero KoHrponf, Gerona
H xene3o6eronnutx hsgenhÉ

Baxreùu:uu ycnoBlteM noBbtue-
HU9 KaqecTBa B oTpacnn cTpot4Telb-
crBa FBnf, eTcn coBep[!eHcTBoBaHue
MeroAoB t4 cpeAcrB KoHTponf,. Mero-
Abr KoHTpOnq KaqecTBa! ocHosaHHble
Ha u3foToBJleHl.ll,t 14 HcnblTaHuh cTaH-
AaprHbrx o6pa3l.loB, He no3BonstoT
ocyulecrBnHTb HaAexHblù KoHTponb B
cl4ny pf,Aa npu.{uH: o6ÈeM 3roroB-
neHuc craHgaprHbtx o6pasqoe xeco-
u3MepnM c obr'eMaMu npou3BoAcrBa
KoHcrpyKLllrù 14 coopy)KeHuù, ycnoBl,'lF
(popMoBaHl49 u rBepAeHltl cIaHAapr-
Hbrx o6pa3qoB He BcerAa coorBer-
crBypT ycnoBuFM r,r3roToBneHhF KoH-
crpyKqxù, nooroMy xapaffepucr!,rKt4
craHAaprHbrx 06pa3qoB Moryr 3Haqu-
TenbHo ornrqarbcs or ôarru.{ecxoù
npoqHocr!4 6eroxa e KoHcrpyKtltaqx.
KpoMe roro, ucnsranre 6etora tpa-
Ar4r.lt4oHHbrMI MeTOAaM!l B ptAe Cny-
qaeB I B HeKOTOpbX Texf]OnoruqecKl4x
npoqeccax npocro He npeAcraMeer-
ca Bo3MoxHHM. OnpeAeneHle npo!t-
Hocru npoAyKroB nonycyxoro en6pon-
peccoBaHrq cnoxHoË OopMbt (60p-
AopHbrÉ KaMeHb, rporyapHaÊ nnurKa),
MoHofl xrHbrx 6eroHHbrx KoHcrpyKrl[ù
s ycnoBhcx crpoùlroulaAKx, orleHKa
nporrHocrHHX xapaKrepucrnK 6eroHa
cy ulecrByro u.[,r x 3AaH[Ë coopyxe-
Huù npu uxrexHuqecKoi AuerHocrt4-
Ke HeBo3MoxHbr 6e3 nplMeHeHuî He-
pa3pyua|ou]l4x MeToAoB.

He MeHee BaxHa KBarrQuKaquF
nepcoHana, npoBoAcr4ero ncnblra-
Hr,,|l, aHanu3 pæynbTaTos 14 BbrAa|o-
r4ero 3aKnoqeHt,te. Aaxe caMbrù co-
BepueHHbrù npu6op a pyxax onepa-
TOpa, He nonyqfisuero HaAnexau] x
oraxrù, - oecnonæHbrù npeAMer. Ha
cero,qHeuHrù AeHb cpa3y HecKonb-
Ko 06pa30BarenbHbrx y,.rpex(AeH!4 ù
npoBoAnr o6f{eHxe no cnequanbHo-
crr4 "Hepa3pyujapquÉ rorrpons a
crpofi TenbHoù orpacn14".

HeobxoAuM npaBunsnuù esr6op
ueroAa n npu6opa, nocKonbKy 3aqa-
cryrc npoBeAeHHbre rcnuraHuq t4 sur6-
paHHUF Mero,q oKa3brBalorcq HeKop-
peKTHbrMx B cxny ocooeHHocreù hc-
nblryeMoro u3Aenl4n ]1nu KoHcrpyK-
Llur4. TaKoBbrMr,,r Moryf FBnnrbcn 6oflb-
ua9 nnoTHocTb apMupoBaHuF, Bbtco-
Kae BnalKxocrb, Kap6oxuaaqun noeep-
xHocrHbx cnoeB. ooËeMHbte xaoaKre-

22

pticl.lKu 143ÂenuÉ, oroBap!4BaeMble
rocr 22690-98.

,qnf, KoHrponr npo,lHocrl4 6eroHa
AOCTaTOqHO [jll4pOKO npuMeHClorcg
MeTOAbr C qacTutrHbrM pa3pyuieHueM
6eroHa - orpbtB co cKartblBaHheM,
cKanbrBaHue pe6pa u orpbtB AttcKoB,
MexaHugecKue MeToabl - fl IlacTt4qec-
Koù AeQopMaq!4h, ynpyforo orcKoKa
u yAapHofo xMnyflbcg, (pl43t4qecK e
MeroAbl - ynbrpa3ByKoBoÉ u MeroA
aonxur yAapa. lanee floùAer peqb o
npehMyqeclBax u HeAocTaTKax nepe-
r{r4creHHbrx Mero,qoB u o npu6opax,
co3AaHHHX AnF t4X peanr3aquu.

Hau6onee ro'rHbtMr4 qBnntorcg

MeTOAbl C qacTutlHblM pa3pyueHueM
6eroHa. MeroA orpbtBa co cKanbtBa-
HUeM no3Botger KOHTpOnl,lpOBarb
npoqHocrb 6eroHa ua rny6nte 4o 48
MM, qro onpeAennercF rny6uHoù 3a-
AenKu aHKepa. K HeAocrarKaM ororo
MeTOAa MOXHO OTHeCrr BblCOKylO Tpy-
AOeMKOCTb r,r HeBO3MOXHOCTb ero l4C-
nonb3oBaH!r9 B rycToapMupoBaHÉblx
y'{acrKax (oHcrpyKqhù. AnbrepHaru-
BoF oroMy MeroAy gBnFercs ttteroA
cKanbtBaHl4q pe6pa, K AocrotlHcrBaM
Koroooro MoxHo orHecru 6onee Bbt-
corqlo npol4sBoAr4leIlbHocrb 14 Bo3-
MO)KHOCTb r,rCnbrTaHU9 TCTOapMUpO-
BaHHbrx yqacrKoB KoHcrpyKqt4ù.

H3 npuoopoB, ocHoBaHHHX Ha
MeTOAaX C qacfl4t{HblM pa3pyr.leHueM
6eroHa, B Hacrogr.4r4ù MoMeHT B Poc-
cr414 BbrnycKaoTcc TonbKo ABe coBpe-
MeHHbre MoAent4 -"Cxon" u "Orpsta",
eBngpu.luecn MoAuSuKaquqMh npu-
6opa nOC-MT4. 3ro cpaBHureflbHo
re6onuurre r nerKue np 6opbr, pa3-
B!4Banu.l[ecc ycunur 3000 u 5000
KTc, npeAHa3HaqeHHble AnF KoHTpo-
nr npoqHocl4 6eroHa s A6ana3oHe
5. . .100 Mf la c  norpeuJHocrbro Ao
t2%. OTn|4,]urenbHoù ocooeHHocrbro
npu6opoe nanrercF oneKrpoHHbrù cfi -
non3Mepurenb. Anc yAo6crBa oxcn-
nyaraquu npu6opbr ocHauleHU SyHK-
uueù 3afloMuHaHhc MaKchMarbHoù
Harpy3xu npt,t BbrpbrBe QparMeHTa 6e-
ToHa, ycrpoùcrBoM ù4HAr,iK€lr-[4 14 cKopo-
cTn HafpyxeHuq B npoqecce ucnblTa-
Hr4ù B Anana3oHe 1,5...3 KH/c 14 Mr4(-
poMerp qecKoÉ raùKoÉ Anq KoHrpone
BenlqIHbt npocKarÉbtBaHt49 aHKepa.

YgrpoùcrBo Anq HarpyxeHuF BbF

nonHeHo no oDur!4HarbHot4 KoMnoHo-
BoqHoù cxeMe, npeAocraBnilou.leù
oonsuee yAobcrBo npu 3Kcnnyara-
tlt4u npu6opa. C qenso noBb|LreH!4s
To.{Hocrt4 o6ecneqeHa Bo3MoxHofi b
BBOAa B Al4anOTOBOM pex|4Me: BMAa
6eroHa, ycnoBuù ero rBepiqeBuc, rr4-
nopa3Mepa aHKepa, QpaKqta14 3anon-
HXTen9; npu STOM npOHCXOAUT aBTO-
MaruqecKl4ù Bbloop oAHoù r43 12 rpa-
Ayr4poBoqHbrx 3aBuc!4Mocreù, ycra-
roanerrsrx a npu6opax. npe4ycMor-
peHa Bo3MoxHocrb 3anucu B npo-
rpaMMHoe ycrpoùcreo npn6opoe go-
nonHurenbHo 16 ux4uan4yanuuurx
3aBucr,rMocreù nonb3oBarenq. Pe-
3ynbrarbt cnb[aHuù xpaHur 3Hepro-
3aBuchMoe 3anoMuHaou.lee ycrpoù-
CTBO.

143 MeroAoB, ocHoBaHHbrx Ha
yAapHoM Bo3AeùcrBr4q Ha 6eroH, Ha!4-
6onee npou3BoAl,irenbHbtM MoxHo
cquTaTb MeToA yAapHoro rMnynbca.
Ox cennercc u 6onee nepcnexTuBHbl\4
cToqKr 3peHnÂ aBToMaTu3aqufi npo-
qecca KoHTpons. K gocrouncreaur
MeroAa orHocr4Tcn QopMa oneKTp14-
,recKoro cnrHana (aKycruqecKoro rM-
nynbca), cBns|oil.laqca KoMnneKcHoù
xapaKrep!4cr4Koù, 3aBucaqeù or yn-
pyfl4x u nnacru\iecKux cBoùcrB t4ccre-
AyeMoro MaTep[ana, a TanKe oTHocr,4-
TenbHo H!43Koe BnHFHle cocraBa 6e-
roHa Ha pe3ynbrarbr r43MepeHuù. K
HEÀOCTATKAM MOXHO OTHECTI KOHT.
ponb npoqHocTr4 B noBepxHocTHoM
cnoe u TpyAoeMKofib KoHTpong Kap-
60Hfi 314DoBaHHoro 6etoHa. cgqgaHHac
c reo6xoguruocrulo yAaneHus noBep-
xHocTHoro cnoc, fl oABepxeHHoro Kap-
6osuaauuu.

Ha ceroAHcurHr,rù ,qeHb pa3pa6o-
raHo ABa np[6opa, pean[3yrou.lù4x
sror Meroa: l4flC-MF4 n l4flC-MF4+.
MuxponpoqeccopHbrù np 6op nC-
MT4 npeAHa3HaqeH Anq oneparhBHo-
fo n npo[3BoAcTBeHHoro KoHTponF
npoqHocr[ r,'r oAHopo4nocru 6erona,
pacTBopa MeToAoM yAapHoro uMnynb-
ca no FOCT 22690. flpu6op noseonr-
er 3anucarb B npofpaMMHoe ycrpoù-
creo 16 ungreu4yanbHbrx rpaAyxpo-
BoqHbrx 3aBuchMocreù, ycraHoBreH-
Hblx norbsoBareneM. Ânr yAoocrBa
sKcnnyaraq[x npr46op nocrasnnercr
norpeouren|o c 6a3oBoù rpaAyfipo-



BoqHoù 3aauc[[rocrbto, o6ecnet{uBa-
oule14 onpeAeneHue npoqHocTu nef-
Kr4X 14 Tgxenbrx 6eTOHOB, paCTBOpa,
uMe|ou]r,4x Ky6r4KoByto npoqHocTb oT
3 Ao 100 Mfla, c norpeuHocrbrc He
6onee 10%. l43MepeH e npoqHocll
oeroHa 3aKnollaercq B HaHeceHur Ha
KOHTpOnt4pyeMOM yqacTKe [3Aen 9
cep Ao 15 yÂapoB. 3neKrpoHHbtù
6noK no napaMerpaM yAapHoro !4M-
nynbca, nocTynapu.lt4M oT cKnepo-
Melpa, oqeHriBaer TBepAocTb ynpy-
To-nnafi nqecKle cBoùcTBa IcnbtTye-
Moro [4arepuana, npeo6pa3yer napa-
rreTpbr uMnynbca B npoqHocTb, H,q[-
l14pyn ee HaA[cnnee npu6opa a Mfla.

AnroprarM oopaooTK pe3ynbraros
ISMepeHu14 BKn]oqaeT: ycpeAHeHue
eAIHr4r{Hblx 3HaqeHr14; cpaBHeHne
Ka)(AOTO eAlHr4'iHOrO 3HaqeHl49 CO.
cpeAHt.tM, c nocneAypuleù or6paKoe-
Koù eÂuHr4qHbtx 3HaqeHuù, uMeoult4x
orKnoHeH r or cpeAtero 6onee4ony-
cTr4[roro; ycpeAHeHue ocTaBt!14xcg
nocfle or6paKoBKr4 eA Hr4qHbtx 3Haqe-
Huù; HAuKaqus u 3an cb B naMgTb
(oHeqHoro 3HaqeHrt noo,{Hocrfi. KoH-
crpyrrraHsre oco6eHHocru AarqhKa-
cKnepoMeTpa yquTblBarcT cypoBble
ycnoBx9 sKcnnyaTaq14l,l, noaloMy no
cTor4KocTLl K yAapHbrM Harpy3KaM u
aOpa3yBHolay Bo3AeùcrBuro oH npe-
BOCXOÂI,,IT BCe U3BeCTHble aHaIOfl4.
KpoMe roro, e l4IlC-MF4 BnepBbte
npnMeHeHa He Cn!,lpanbHag, a nI,|CTO-
Bag npyx[Ha, qro obecnevneaer npo-
crory KoHcrpyKqr4x 14 cra6t4nbHHe Bo
BpeMeHk xa pa KTe p u cTt4 Kl4 cKnepo-
Merpa.

B omt4.lue or npeAuJecrBeHHhKa,
nC-MF4+ xpaHur B nporpaMMHoM

ycrpoùcrBe oKono 100 rpagyuposov-
Hbrx 3aBuct4MocTeù, yqurbtBaloqrx
BUA 6eroHa, 3anonHrreflb, ycnoBuq
TBepAeHun u eospacr 6etona. etor

npnoop ocHauleH oonee MoulHbtM
3anoMlHaDquM ycrpoùcrBoM, Taù-
MepoM peanbHoro BpeMeH , opl4rfi-
HanbHoù nporpaMMot nepeÂaq[ [
npocMoTpa AaHHbrx Ha KoMnboTepe.

MHoroq cneHHue ccneAoBaHug
B o6nacrfi rcnsrraHus 6erona neoaa-
pyuarcqr.rM14 MeToAaMH noKa3an h,
qro pæynbral nonyqeHHblù ynbrpa-
3ByKoBbrM MeroAoM, 6onee Apyrr4x
3aB Cr,rT OT paCXOAa LleMeHTa, Kpyn-
HOCTI4 H B Aa 3anonHlTer]g, OT BnaX-
Hoc ,r r noprlcrocru 6eroua. Pagnu-
'rue-3HaqeHuù Rcx c noKa3aH!4FMl4
npuoopa np STot\4 t\4oryT AocTufaTb
80%. Cne4oearenbHo, Anq nonyqe-
Hl4F AOCTOBepHOTO pe3ynbTaTa ynbT-
pasByKoBbre npu6opsr qaule Apyr!4x
HeobxoAr,rMo fpaAyupoBarb, a 9ro
3HaqHTefl bHO CHrxaeT npOU3BOA14-
TenbHocrb KoHTponr. K Heocnopr4MbtM
npeIMyu{ecTBa[4 yr]bTpa3ByKa oTHo-
cr4Tcq Bo3r\4oxHocrs o6Hapyxenun
Tpeujl4H 14 cKpbrrbrx nonocTeù B Tene
6erona.

14cxo4n us onsrra 6.F.Cxpaurae-
ea, M.lO.IlequHcKoro, B.A,KneBLlo-
Ba u Apyn4x r4ccneAoBaTeneù, Ang
KoHTpone npoqHocrn 6erona npu o6-
cneAoBaHufi r\4oxHo peKoMeHAoBaTb
coqeTaHue MeToAoB - OTpbtBa co
cKanbrBaHueM (unu MeroA cKanbtBa-
Ht4e pe6pa) c BbrcoKonpou3BoA[Tenb-
HbrMu MeToAaMu yAapHoro nMnyflbca
r4flu ynpyroro orcKoxa- npu erou yro,.t-
HeH e rpaÂyupoBoqHoù 3aB{cl4Mofir4
npuoopoB yAapHoro AeùcrBur npo 3-
BoArrrcf, qepe3 KogQS14queHr coBna-
AeHxs, ycraHoBneHHbtù no p€ynbTa-
TaM !4cnb[aH f, beroHa MeroAoM or-
pbrBa fi yAapHbtM MeToAoM Ha oAHoM
u roM xe yqacTKe. Ha ocranbHbtx yqa,
crKax npoqHocrb 6eroHa onpeAens-
ercf, np[6opaMu yAapHoro AeùcrBxe.
flpq BbrnonHeHl,|u raxux pa6or aaxryo

ponb IrpaoT napaMeTpbt apMrlpoBa-
Hxr. Heo6xoAr4Mo obnaAarb HQop-
MaLlfieù o Hant4q14fi apMarypbt Ha yqa-
crKe KoHcrpyKr.$4t4 u o rnyoxHe ee 3a-
neraHfiff. ApMarypa Moxer BHoct4Tb
ou:u6xy a pe3ynbrarH u3[4epeH[s
npoqHocrl4 6eroHa nrc6sru uetogou.
Kpoue roro, ue o6naAar uHôopMaqu-
eù o napauerpax apM I  poBaH!, t r ,
Henb3g paccqlTaTb Hecyqylo cno-
co6Hocrs xorcrpyxtluu, aainu aaapuû,-
Hbre yqacTKr4.

,qne onpeAefl eHur napaMerpoB
apM14poBaHh9 rut4poKo l4cnonb3yeTcf,
MarH THbtù mero.q. Stor nau6onee
npocroù u Ha,qexHbtù MeroA nonoxeH
B ocHoBy Bcex u3t\4epuTeneù 3aqur-
Horo cror 6eroHa B Poccr.lr,r u ga ov-
6exoM.

B CKE Crpoùnpu6op paspa6orax
r\4r,rKponpoqeccopHbtù npu60p [4nA-
MT4, npeAHa3HaqeHHsrù Anq xoHrpo-
fl9Tont4nHbr 3au.ll4THofo cnofl oeroHa
fi pacnonoxeHuf, cTepxHeBou apMa-
rypbr AnaMerpoM or 3 Ao 40 MM [,tar-
Hr4rHbrM MeroAoM no TOCT 22904.
,quana3oH r,r3MepeHnF 3€lu.lttrHoro cfl oF
3...100 urvt, c norpeuHocrblo He 60-
nêè !7o/o. flpe4ycuorpena aosuox-
HOCTb Or-rpeAeneHfif, AuaMeTpa apMa-
rypHbrx crepxHet4 npu u3BecTHot 3a-
u.l4rHoM cnoe. npu6op ocHauleH
0HepfoHe3aBnc!4MbtM 3anoMllHakl-
l4l4M ycrpoùcrBoM.

Eonee nodpodnyrc uHûopMa-
Llu,o o Memodax u cpeècmeax He-
pêr3pywaK, r4eeo KoHm pong Mox6o
nonyqumb e OOO "CKE Cmpoù-
npu6op" no aèpecy 454084,
e. Ll e, I 6u H c K, a/s 1 7 5/U.

Tlù (351 2) 93-66-1 3, 93-66-8t
e-m a i I : stroyp rt bo t@chel. surn et. ru

A.B.Fynyxoe, 4upeKrop CKE
Crpoùnpu6op

Yeaxaeuue qumamenu!

flpqAon<aercr nqAnucKa Ha x$/pHan "EETOH ilXEIE3O6ETOH,'m nepaoe nonyrqAre2003 r
Caegerur o nqgnncxe coAepxarcF B O6uegnrenrou ræarore (oH 3efieHoro qBera)"no{ra Pocd4t4" (Apgl4).
flo4nuoroÉ rrgerc 70050.
flo4nucxa npuxuuaercn Bo Bcex orAeneHt,,tgx cessu 6æorpaHu.]eH[ù.
Ten. gna cnpaeox 292Â205.
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rEoPlAfr

O unxuuranunoù xecrKocrra graa$parrvr
paMHo-cBf,3eBoro KapKaca npr o6pa3oBaHrlt B Hr4x
TexHororn qecKhx TpeqnH

BbtcoKfi e reMnbt Bo3Be.aeHuF MHo-
rooraxHbtx 3AaHuù t43 MoHofl rlrHoro
xeneso6eroHa nprBoAgT K ToMy, 'tro
pa3pa6oÎaHHbte paHee npaBuna, npe-
,4OTBpaqa|o|llue n09BneHUe TeXHOnO-
ruqecK!,rx TpequH cTaHoBgTCg TpyA-
HOBbI'rOn H 14 [,r bltlr t4. KpoÀae sroro. ÀrHo-
roo6pa3xe rcHcrpyKrr4BHbx SopM 3Aa-
H14X 14HOrAa npr4BOAI4T ( BO3HT4KHOBe-
H o 3HaqurerbHbtx ycxnuù npl4 Bo3-
BeAeHt,|u 3AaHuù or ycaAKu r reMne-
parypbt [11. Bce oro Aeraer qacro He-
ug6exHH[,t norenexre rpequt. Tpe-
r4t,txu a xeneso6eroHe - ecrecrBeH-
noe nenetne. Cne4yer ronbKo yMerb
oLleHuTb ù4x Bnt49Ht4e, oTAen!!Tb Hê.qo-
nyfi 14MHe Tpeu]uHbt oT AonycTt4Mbrx.
B ceggu c arr[4 e na6oparopr4u xene-
3o6eroHHbtx KoHcrpyrquù n xonrponn
(aqecrBa H14L4XEa npoBoAxrcF KoM-
nneKc uccfl eAoBaHt4ù, nocBFU]eHHbtx
sTOMy BOnpOCy.

HacTorqat crarbr nocBqueHa
t,t3yqeHurc BrfirHt4t rpequH B AuaS-
parMax xecTKocTt4 MHOrOSIaXHbtx
3AaHX,|.

B pa6ore [2] uanoxeHa MeroAuKa
ùroAennpoBaHu9 Tpeql4H u nepece_
LreHHof Tpeu.[4Hoù apMarypbl B pac-
,rerHoù Mo,qenu 3AaHnn, cocraBneH-
Hoù Ane pac,lera c noMou.lbp MKO.

C ucnon$oBaHreM ôToÉ Meroal4-
xr,r 6unu cuogenrpoBaHbt HeKoTopbte
qacTHbre cnyqau pacnonoxeHug Tpe-
r4t4t I HeKaqecrBextutx uaog 6eto-
HUpOBaHt4n B Aua(pparMax xecTKocTr4
pFAâ KoHKperHbtx 3AaHuù.

no pe3ynbraTaM pacqeToB 6btflo
nonyqeHo, t{To TpequHbt Bo MHOr!4X
cny'{aqx He Bnurtor ta pa6ory 4raaS-
parM. BæHnK Bonpoc o KoppeKrHoc-
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B.A.KflEBUOB, qn.-Kopp. PAACH, ô-p mexu. uayx, npoe.",
C.I4.UBAHOB, unx (H4WKE)

Tl4 MOAenIpOBaHU9 Tpeu.[4H ynOMCHy-
turru eurue cnocooom. ,[nn oraera na
Hero 6btnu npoBeAeHbt pacqerbt oA-
Hr4X U TeX Xe AUaQpafM npu Hafl[ql4l4
u npu oTcyrcTBt414 Tpel4uH, oTnaxeHbl
cnoco6bt [4areMaruqecKoro Mollent4-
poBaHuF Tpeu.ll4H, oqeHeHa norpeuJ-
HOCIb r4cflOnb3oBaHuc nnocKr4x t,l
o6'uelanutx xoHe,ltbrx ofl eMeHToB npfi
MOAe,lfi pOBaHnU pa3nuqHbtx 3neMeH-
ToB KoHcrpyKLlnr4. Sbtnu cpaBHeHbl
pe3ynbrarbr pacqeroB npocreùuJ!4x
uo4eneù c nououlbn MKg I Teoptlt4
Cocraaxurx CrepxHeù (TCC). Iio pe-
3ynbTaTa[4 npqABapfiTefi bHbtx pacqe-
roB 6blno yfiaHoBneHo, qro nepequc-
neHHble napaMeTpbt MoAen poBaHut
rpeq H He urpaor cyLqecrBeHHoù
ponr.

TotAa Bo3HIKno npeAnonoxe-
HUe O HaI4qU 3anacoB no npoqHoc-
TU U XeCTKOfiU B npUHqTbX nOAXOAaX
K npoeKn4poBaHuto Aua(pparM Hekoro-
pbrx KapKacHbtx 3AaHxù.

B nlreparype o(a3anocu xpaù-
He MafloAaHHbtx no Ha3HaqeH l()M!4-
HuManbHoù xecrKocru Anaôparu. B
pabore [3] Ane ycnoBl4ù r Mocxasr,
u3 onbtTa npoeKTfipoBaHUF peKOMeH-

AyercF Ha3Haqaru u-rupuuy nnocxoù
A14aeparMbl xecrKocru paBHoù 1/6 -
1/8 Bbrcorbt 3AaH[r, 14 paccroflHne
Mex(Ay A aQparMaMu npxHHMaTb He
6oflee 30 M.

B csqsu c srnu 6urna paapa-
6orana uero4uxa Ha3HaqeH n MuHu-
ManbHoù xecrKocTt4 AHaôpafM paM-
HO-CBn3eBbtx KapKacoB t\4HorogTax_
Hbrx 3rqaHuù. Mero4uxa taccne.qoBa-
Hl,lq pa6orbt necyr4eù c|4creMH 3Aa-
HUq B 3aBUCr4MOCTI4 OT XeCTKOCTù4 Ar,t-

aQparM 6btna npfiHFTa Ha ocHoBe Ma-
TeMaTuqecKoro MoAenlpoBaH f, c no:
Molubo MK3.

PaccMorp14M paMHy|o Hecyù.{yK)
cucreMy. OT AeÉcrB14e BerpoBoù Ha-
fpy3K B KOnOHHaX BO3Hr,tKapT npo_
.qojrbHbte ycun!49, AeùcrBylouue c
HeKoropbtM oKcqeHTpr4cl,treroM. Ecnu
BBeCTI B paccMarptBaeMyo paMHyto
cucreuy gna$paTMy xecrKocru, ro
sKcqeHTpl4cureÊr ycutt4ù B KonoHHax
pe3Ko yMeHbujarcc. flpx yBenxqeHù4u
xecrKocru AuaSparM oKcqeHTp14c[re-
rsr ycunuù 6y4yr yMeHbuarbce r npt4
HeKOTOpOM ee 3HaqeH oHr,t cTaHyr
MeHbuie unn paBHbtM14 cnyvaùnouy
oKcueHTpl4curery. ycurugM14 or Berpo-
BO14 Harpy3Kt4, SKCqeHTpXCUTeT KOro-
pbtx MeHbue cnyqaùHoro, MoxHo npe_
He6pe9b. Taxtu o6pasona, o4ur us
Kp Tepl4eB onpeAeneHuq M{H14[4anb-
Horl xecrKocrr4 - Kp repxù o6ecne,te-
HU9 npOLtHOCTI4 KOnOHH.

Benl4qrHy Mt4HIManhHoù xecrKo-
cr4 Aua+parM cneAyer raffie onpe-
AencTb, t4cxoAq u3 ycnoBufl orpaH _
qeHu9 MaKcUManbHbtx roo[30HTanb_
Hbrx nepeMeuleHuù Hecyu.leù cucre_
Mbr 14 ycnoBxF ofpaH[qeHxg MaKCfi-
ManbHbrx flepeKocoB cMexHbtx c Ilt4_
aQparMoù sqeeK.

npt4 onpeAeneHl4x M14HuManb-
Hoù xecTKocTt4 Ar4aQparu ucxo4n ns
Hecyuleù cnoco6Hocrr4 3AaHuq Mox-
HO UCnOnb3OBaTb KOHCOnbHyto Mo_
Aenb HecyLqeù cxcieMbt, TaK KaK oHa
y9t4TbtBaeT noHuxeHue xecTKocTt4
y3na conpgxeHfic prrenf, c KonoHHoù
BcneAcrBue o6pa3oBaHus s HeM nna_
cT[qecKoro [!apH pa oT BepTlKanb_
Hor,4 Harpy3Kl4. florpeunocrt nDtnu_
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l 4

t 0

Hr4f, BbrcoTbr K tltHpuHe nnocKoù Ah-
aôparMbr M!,rHIManbHoÉ xecrKocrx b
oT BapbupyeMbrx napaMeTpoB, npeA-
CTaBrIeHbr Ha pxc. 1. 1,13 Hero cneÂy-
eT. riTo oTHoueHue BbtcoTbt K ull40 He
nnocKoù AllaQparMbl t\,r14HuManbHoÉ
xecTKocTr4 b, cocTaBnf, eT:

.no KpuTepu|o npoqHocTt4
KonoHH - 22...9

.no KpuTepuo orpaHxqeH 9 ne-
peMeqeHuù-6146onee

ano KpuTepulo orpaHhqeHù4n ne-
pekocoB - 14...4.

Sonuuune gxaqenuf, coorBercrBy-
or 6onbueù BHcore 3AaHun, 6onb-
ueù xecrKocru KoroHH 14 6oflbueù
xecrKocrr4 p!4renc. l43,qaHHbtx pl4c. 1
cneAyeT, qTo B HeKoïopbrx cnyqagx
ÀeùcTBt4TenbHo t4MeoTcl 3Har{urenb-
Hbre 3anacH no xecrKocrl4 Ala6-
oarM.

CHnxesne xecrxocru AxaQparM
c AeQeKTaMù4 U3rOïOBneHqn TeM cy-
[uecTBeHHee, geM MeHbUJe 3anacbl
xecrKocfl4. no3ToMy B t4ccfi eAoBaHu-
FX BnUFHUt Ae(peKTOB t43TOTOBneHUq
pacc[raTprBaeTcn paoora Hecyqux
c[cTeM Kap(acHbtx 3AaH ù c Al4-
aôparMeM Mt4HuManbHoù xecrko-
cTu.

908070605040 1 0 0  l 1

Ht4, ra

6 p

t5

1 0 0  I  t 0
H t A ,  M

Plnc. 1, 3HaqeHxt, nonyqeHHhte no: ew - aKcqeHTprql,|TeraM, f - nepeMeqeH],tqM,
f, - nepeKocaM HEcyqei ct,|creirbl

2 0

t 0

8 040

a - e 3aeuçuÛocmu om xecmKocmu pueene i; 6 - 6 3a6ucuMocmu om )KecmKocmu flpu o6cne4oeaxuh HeôKonb-
KonoHH tk Kux3AaHt,|ù 6bnn HaKonreHbt Marepu_

anbt! cornacHo KoTopbtM yAanocb

t aeMoro AonyqeHug t4Aer s 3anac, racb ultlptlHa nnocKoù Axa+parMbl BblAen|/1lb HeKoropble, Ha[6onee 9a-
TaK KaK noHuxaeT QaKTuqecKyE xec- xecÏKocTl4. cro Bcrpeqabu.lnecc cxeMblpacnono-
TKocrb Hecyu.leù cltcreMbt. Pæynbrarbtt{ucneHHoro oKcnepu- xeHul lexHonoruqecKt4x rpeu.ll4H B

LlrO xe xaCaercs ycTaHOBne- MeHTa B B!4Ae 3aBuct4MocTtl OTHOUe- A!4aQparMaX. Ha oCHOgaHt4!4 erIX
H14n M14HuMafl bHoù xecrKocru,quaS-
parM no nepeMeuleHucM I nepeKo-
ca[4, To Anc pacleTa cneAyeT ucnonb-
3oBarb ynpyryp MoAenb c xecTKrlM
conpexeHueM Hecyu.$,rx KoHcrpyKqu r
B y3nax.

BenuquHa MuHnManbHoÉ xec-
TKocl4 6bna uccneAoBaHa Ha npuMe-
pe npocTeùUe[ MoAenu c MMerp[q-
HOrO paMHO.CB93eBOrO KapKaca C O,q-
Hoù nnocKofi AuaQparMoù. Ee MuH14-
[4anbHag xecTKocTb onpeAennnacb
no pæynbTÉIraM qucneHHoro 3Kcnepu-
MeHTa. BapbupoBanacb Bbtcora Hecy-
uleù cucreMbr (H3o), noronrar xecr-
KOCTb prreneù (io) u noroHHag xecT-
KOCTb KOnOHH (ik). MeTOAOM nOCne.qO-
BarenbHbrx npu6nuxeHuù onpeAens-
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Pr{c. 2. CxeMÈr MoAenxpoBaHxr rexHonofli{ecx]rx rpgt4hH B AlaôparMax xec ocT}l
a npeÀenax 3Tar(a
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AaHHbtx obnI Ha3HaqeHbr pacqeTHbte
cnyqau pacnofloxeH!4g Tpeu.l[H no
nonto Aua+parM B npe,qenax araxa
(pr4c. 2). B coorBercTBt^t c sTuMu pac-
qeTHbtMl4 cflyq€lFMt4 MoAeIl,|poBanncb
rpeul[Hbr B A[aQparMax B cooT-
BercrBr4l4 c on[caHHoù e [2] r'lero-
Àr,1Koù.

KaqecrBo [3roroBreHrs uBoB
6eroHr,rpoBaHut oqeH!|Baercc no rny-
6uHe ycnoaxoi TpepltaHbt B ulBax,
Koropafl Moxer npeBbluarb 1/3 -1l2
ronu.lr4Hbr 6eroHHoro ce,{eHr4c. f lDIHn-
rbre rcxoAHbte npêAflocbnKi4 npI Mo-
AenrlpoBaHuu TpeulltH nosBon9|oT pac-
cMarprBarb HeKa'{ecrBeHHblù uJoB
6eroxupoaaxrr ra( TexHonoMqecKyto
TpequHy t4l4ccneAoBaTb ero BnugH e
TaK Xe, KaK I BnliHl4e lpetqHH.

,qnc !4ccneAoBaH!4ù Bfl i,tÊHr4F He-
KagecTBeHHbtx UJBOB t4 TpeullH np|4-
H14rlranacb Îa xe pacqeTHac MOAenb,
qTo u npl onpe]qeneHuu Mt4HIManb-
Hoù xecrKocru AuaQparu. Ilo pesynu-
TaTaM qICneHHOTO 0KCneplMeHTa,
r,lcxoAf, r43 KprTepneB onpeAeneHut
Mt4HrManbHo[ xec ocrn, onpeAenq-
nacb ur,tp|^Ha u oTHoueHne BblcoTbt K
ur14puHe nnocKoù AnaQparuur c rpe-
quHaun (B.), a rarcre r3MeHeH earo-
ro oTHoueH}|Â no cpaBHeHI|o co 3Ha-

26

qeHleM Ann Aua$paruur 6ee rpequit
(9s), onPe4enneMoe Kak ̂9 = (Po -

Êr)/F6. flonyrerHbre pe3ynbrarbl
npe.AcraBneHbr B Ta6nrqe.

143 Hee cneAyeT, ,{ro AeôeKrbt ræ-
roToBneHnF B BlAe BepTuKanbHbtx
TexHonor[qecKfix TpequH npu Konx-
qecTBe Tpeu.$4H MeHee qeTbtpex He
OKA3HBArcT BNNFHIg HA XECTKOCTb
AuaQparM. flpr KonxqecrBe rpequH
6onee verurpex yueHbr.!eHue orHoue-
Ht4F BbrcoTbt K ulr4puHe Ara(pparMbl
xecrKocn4 r\toxer Aocrufarb I %.

BnfiFHne Ae+eKroB B BuAe Ha-
KnoHHbrx TexHonoruqecKlx Tpeu.lt4H 14
HeKaqecrBeHHbtx tuBoB 6eroHl,,tposa-
Ht,tq oKa3brBaercg 6onee gtaqntens-
HbtM t4 AOnXHO OtleHnBaTbcF pacqe-
rora. fl pn nau6onee re6naronpnnnora
cnyqae pacnonoxeHug HaKnoHHbtx
TpeqlH yMeHbueBt4e oTHotleHIÊ
Bbtcorbr K uJt4puHe Ana$paruu uoxer
AocrÂrarb21Vo.

npn Hah6onee He6naronpInrHoM
cnyqae pacnonoxeHrF HeKtqecTBeH-
Horc topr43oHTan bHoro uea 6eronl4po-
BaHUr yMeHbueH!,te oTHoueHt4c BbF
coTbr K uJt4puHe .qua(pparMbt MoxeT
Aofil4rarb 49 %.

Paspa6oraxran ueroArKa fl o3Bo-
ngeT Kar{ecTBeHHo oqeHutb BIlInHl/te

AeSeKroB Ha 143MeHeHue HanprxeHuù
oKono rpeu.l!4Hbt. BbtqBneHo, qro B
cnyqae Hau6onee HeBbtroAHoro pac-
nonoxeHun HaKnoHHbtx TpeulIH onpe-
Aene|ou.ll4M pa3Mepbt A|/laeparu xe-
crKocrr4 Moxer crarb ycnoBt4e o6ec-
neqeHrc npo'{Hocru 4ra$parn,tu.

Pe3ynbrarbt npoBeAeHHbrx r4ccne-
,qoBaH{ù Moryr 6b|Tb t4cflonb3oBaHbl
npn npoeKr[poBaH14t4,qua(pparM, nprl
A arHocTuKe Bo3BeAeHHbtX 3AaHrfi
Ha3HaqeHr.tu Meponpt,tel4ù fl o peMoH-

ry qeSerroe usroroanenlrr.
flo pe3ynbraraM npoBeAeH Hbrx

uccneAoBaHrù cocTaBneHbt peKo-
MeHAaqu,| no yqeTy Tpeu.l[H B Ar4_
aQparuax xecrrocrr4 MoHor nrHbtx
3AaH u ù.
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C.E.KP5LI|OB, KaHô. mexH. HayK (HUDKE)

hccne4oeaHne peueHnfl ypaBHeHHû nsruda
xefle3ooeToHHbrx nflllT G TpeunHaMll

Cylecrnyer HecKoJIt,Ko reopHr"r pacqerâ xeJre3o-
6eroHnlx IIJIIIT II ToHKIIX IIJIacrItHoK c meultrallu. flo-
xa,ryii. Harrnonee ÀeraflÊ,Ho ÀeÔopM poBaHHe raKlfi KoH-
crpyxquii olncr,rBaercq reoprrel"r, ocnossr roropor"r 6rr:rrr
pa:pa6oranr,r H.H,Kapneuno rr Koropas yctreIluo pa3BH-
Bagrcc efo lIIKo,'IoIi.

B coorgerslarm c :ror"r reopneù [] xanprxeuHo-
,4@opt'.rupoaaHHoe cocroqHne xqr$o6eroHHoË ruracrrH-
Ku c rpelllltHaMH onHcblBaercg cltcreMoÉ feoMerplIqecKID(
ypaBHeHr.rù, Ou3r.rqecKHx ypanuenuË H ypaaueHr]Ë patno-
aecur. IIpu crpofoM no.ryoÂe 3Ta cucreMa cBoÀHTctr K pe-
:y:nrupyroqefi cucreMe He,ruHeiiHr,rx .unQtf epeHur.ra.nrHlx
ypaBHeHufi B tracrHblr npor.r3BoÀHbx (rax xax r uee nxo-
Àqr xecrKocrHbre ro:tlQuqueHru, rn:r.nollzecr rlynx-
unrMu nepeuerqeur.rË). Hau6oree pacnpocrpaHeHHblrl
cnoco6oM peûreHr.rr raroro poÀa 3aÀaq rBr.sercs pâcqer c
TIGIIOJIb3OBaHI4eM IIOIIaIOBOTO HatpyxeHnt, CrlttTat 3Hâ-
rleHng xecTKocTHbx napaMeTpoB u3BeCTHLIMH, c llocùe-
JyrouuM yroqHeHHeM rcr:Haqenuit B pa:)JruqHbD( TùqKax
paccqqrbrBaeMoù KoHcrpyKrIHH Ha KaxÀoM lnarc Hafpy-
xer rc. TaKoù noÀxoÀ rro3BoJrJrer pac€MarptrBarb xecr-
KOCTHr,re napaMeTpbr He KaK rfyHnqulr or nepelrerqenzû, a
KaK QyHKrIfin or ftoopÀriHar x rz J,.

Ilonsnr<a cBecru cnsreMy r.t: Tpex BzÀoB ypaBHe-
nnË r pe:y:nrrzpyrorileû cucrértae ar.rrbôepenqu'a:rlrrln
ypaBHeHHù cBtraua c ÂoBorbHo qrroxHbrMu BbrKJraÀKaM .
Iloeror"ry qacro ncûoflb3yror ynporqabruve ÀorryrleHrrr.
?ro s 6orgmuHgrBe qrryqaeB npnBoÂûr K 3gaqqrerbHbrM
H3MeHeHHJTM B crpoeHlrn loJryqaeMoË cucreMbr ypaBHeHHù
no cpaBHeHuro c uclnHHoi:i. Hnxe npunoÀxrcrr pe3yJrbTa-
Tbr srpororo BbrBoÂa cucreMbr Ànôôepeurlr.tarÈnbrx ypaB-
nenzii a pautax yrasanHoro Bbrrle no.ryo,qa.

C yuerorr,r reoMsrpxqecKl-tx ypannenzù [1], cnrr,r rr
MoMeHTbr Bbq)axarorc{ qepe3 nepeMerrleHr{fl U,T,ll ro\erc
cpeÀnnuofi rrrocKocru ruacrunrn rrpt rroMolurr
c"qeÀyroqn anQôepeHrlrlzurr,Hlx 3asucsMosreii:

MX (x,y ) --D I I -Wxx+D I 2.\fuy+D I 3.Wxy+D 7 l.Ux+
+D'l 2.Vy+ D'1 3.( Uy+Yx)

M Y ( x,t ) =D2 I.W)cx+D22.Wyy+ D23.Wxr+ D 2 I.Ux+
+D22'Vt+D23.( Ut+Yx)

M XY ( x,y ) =pl 1.174ç1ç+D32.Wyy+D3.Iryxr+D 3 l.(lx+
+D 3 2.t/r++D 3 3. ( Uf + I/x )

NX (x,y ) =6 1 1 14tt*+E I 2.Wrr+EI 3.Wxr+E'l I -Ux+
+E,t 2.1/y+E,t 3.( Ur+Vx)

NY ( x,y ) =tr2 1'S4ttt+822'Wyy + E23.Wxl+ E 2 I.Ux+
+E22.lrf +E23.(Uy+Vx)

NXY(x,y )--83 I 'Ifxx+E32.Wtt+E33 -l4rxy+E3I -Ux+
+E 3 2.I/r++E 3 3. ( U! + Ilx )

(1 )

rne DII(x,st), ..., D'll(x,y), ..., Ell(x,y), ..., E'II(x,y),
... - xecrKocrubre noaQrfr.quenrn. Ma.noIe aatnnqtue
6yran, axo4rqlre a o6osnaqeHzq Qynrryû, yrir3brBaror

nopcÀKr.r npon3BoÀHbx rro cooTBeTcTByrouInM nepeMeH-
HbIM.

Ànôôeperuua:tsbre ypâBHeur.u ugru6a nragmn-
Ku noryqarorcr rryreM no.rlcraHoBrG BbrpâxeHnù (1) B
ypaBHeHlrs paBHoBecru []. Ilocire npeo6pa3oBâHnii nory-
qaeM:

l -oe ypaBHeHLIe
( 2.D3Il,+2'D 13x+2 D33y+2'D31x) ..Wxx't+
+ ( D'l 3xx+2'D 33xy+D3 3W ).Vx+
+(DI2+D3I+2 D33 ) 'Wxxyy+
+ ( 2.D3 3x+ 2.D I 2x+2.D3 3y+2.D 3 2y )' . Wxyy+
+ ( D 3 I yy+ 2.D 3 I xy + D'l I xx )'(1x+
+ ( 2.D32+D33 ) .Wxyyy+
+ ( 2.D33!+2.D'I2x+2 D32t+2'D33x) 'ltry+
+ ( D 3 2yy + D'I 2xx+2'D 3 2xr ).Vr+
+( D lJxx+2'D33xy+DJ3.vy+2 N.r) Wxy+
+(2.D33+D'31) L/x1y+
+ ( D'I 3xx+2.D 3 3 xr +D 3 3nr )'Uv+
+ ( D3 I tr+D I lxx+ 2.D3 I xt+N,)'Wxx+
+(D'13+2.D31).Lrxxy+
+ ( D3 2y+ 2.D 32x1 +D I zxx+ N r) .WW+
+(2.D3 Ir+2. D'l I x).Uxx+
+ (2.D32+D33 ) .Yxrr+
+(2 D31+DI3 ).Wxxxt+
+(D72+2.D33).Vxxt+
+(2 DI Ix+2.D3If ).Wxxx+
+ ( 2.D3 3y+2.D3 I y+2.D'l 3x+2.D 3 I x )''Ux|+
+ ( 2.D32y+2.D 32x ).Yyy+
+ ( 2.DJ2x+2.D32t) .Wyyf+
+(2'D33x+2D33r).Urr+
+( 2.D'l hc+2.D33r) .I/xx+
+D'1 I'Uxxx+ D I I.ll'xxxx+D'I 3.Vxx x't
+ D 3 3.Uyyy + D 3 2 -Yffr +D3 2'lryyyff
+ P Z = 0

2-oe ypaBHeHlte
( E'13+E3I ) .Uxt+(EI2+E33) .Wxyy+
+ ( E33r+E'l3x) -Yx+ ( E'12+E33 ) .Yxy+
+( E3lt+EI Ix).Wxx+(EI3+83I ) 'lryxxj+
+ ( E 33r+E'I 3x ).Uy+ ( E 3 Iy+E'l lx )'Ux+
+ ( ESlt+El3x ) .lVx'y+
+ 1 EJ 2 y+ E f 2x )'Wyy+ ( E'l 2x+E 32y )'Yt+
+ E'I l.axx+E 3 2.YW+E 3 i.Uyy+
+E I I.Wxxx+ E32.Wyy +E'1 3'Vxx+ PX= 0

3-e ypanuenue
( E2 I !+ EJ I x ).Wxx+ ( E2 I +EJ J ).Wxxy+
+( EJ2+823 ) .Wxyy+ ( E22.v+EJ2x )'Wrr+
+822'Wtyy+831 'Wxxx+
+( E33x+82 jy ).Wxy+ (833+821) 'Lrxy+
+ ( E 33x+823r ).Vx+ ( E23+E32 )'Vxy +
+ ( E 3 3x+ E 2 3j )'Ur+ ( E 3 2x+E 2 2y )'Vy+
+ ( E 3 I x+E2 1y).Ux+E 33.Vxx+
+E 2 3.Uyy+E 3 I.Uxx+ E 22.Vrr+ P Y=0

(2\
florryveuHuIe ÀHô(hpeHurla,'rr,Hble ypaBHeHI'IJI Àe-

Qopr'rnpooarule xe,reoo6gronnoii ruIâcrI.IHKI'I c æeqI'IHa-
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I

MH npeÀsraB[ceT coooii cHcTeMy ypaBHeHHù B qacrHr x
npoBsBonHbû. conepxauHX [epeMeH]Jbre Kolô(DtruxeH] br.
Arr peueltl.lr clrcreMbt (2) BocfloJlb.)ye\4cs MslùÀoM a|]_
[poKcuMrrpytolurtx ôyunurri i, I tMerorl] lx orpaHfi qeHHbre
obJlacrn onpeneJreHnr. flpn )ToM pacc,{mbtBaevaq ffac_
rnHxa pa:6r.rnaercr Ha 3JreMellîapgb1g o|naffD, B lfaxnoit
K3 KoropbD( crponTcr rrpH6,.ruxeHHoe o6qee peueHNe.
flocre va o BblloJtHtet ct mnptxeHlie oue:rtuun o6-
nacTeï. { ,ToT Mglon IrJHpoKo npl{MeHflglcg B vexaHHfie,
oÀHoË rt3 ero pa3HoBrlÀHocrer':i rBrrrsrcq MsroÀ KoHerrHbD(
3neMeHToB), IIpv npu6rr.rxeHHorra cnoco6e petrreHrxr nepe-
MeHHr,re KosQQriqueHTbr rrpn [polt3BoÀHbtx or nepeùteue-
HUI-I npITHnMaTOTCC IIOCIOSHHLIMII Ha ÀaHHOM lnate HA-
rpyxeHlljl B npeÀeJlax ÀaHHor"r 3JreMeHTapHor"t o6racTrr.

flprr6luxeHnoe o6uree perleuue 6yaev
pa3brcKr{BaTb B BuÀe cyMMbr qasrHoro peureHlrq HeoÀHo-
poÀHoii clrcreMbr (2) u npu6rlrxeuHoro o6qero pe reHut
coorBersmyroueù oÀHopolHoù cusreMbr. rlacruoe peue-
IIHe MOXHO npnHflTb B BUÀe:

U, .^ .=a1.x ;  V" . , .=  az . !  i  W"*=at .x !  
(3 )

[Is lloryqeHns npn6,ruxeHHorc' o6uero
peueHu{ BLIcoKoù ToqHocru, xeJIaTeJIbHo I-iCIIOJIb3OBaT6 B
Ka'{ecrBe a[fipoKgrMHpyroulr( Qysrurr'i loqHue
QyrlÀaMeHTanbHbre pefleHun o4uopoaHoÉ cucreMbr,
coorBercrByrouleÈ ypaBHeHHrM (2). B car:u c arHM 6brra
uca'teÀoBaHa Bo3MOXHOCTL nocTDoeHITJI
rlyH.4aventa-nsulx peureuuii B noJl.iHoMax.
flpr.r6lnxennoe perxeHne rrpuHllManocb B BuÀe
MHOfOTIJIeHOB ÀeCffOf O nopgÀKa:

10 to

u(x,y) =L}o,,,., '
i=0 j=0

l 0  l 0

v(x,y) =|'2b,.,.*'
i=o j=0

t 0  t 0

r l. l ' l- Vi+j]<10

r l. v ' t
-  t (  i+ j  )<1o

w( x ,y  )=  f  I . , ,  . * '  - ! t1 , ,  
, , ,o  t4 )

i=O j=o

flpu :rou craBrrJtqcb ÂBe 3aÀa.ru uccreÀoaauli{. fleosac
3aÂaqa - ycraHoBrfil, 6yÀer ll notryqaeMzul B pe3yrbrare
pa3perrrarcIqafl cucreMa J rHeÉHbx alrebpalrvecrn 5rpaa-
HeHr.rii I.TMErb perneHr.re (6yaer nrz oua coavecrHa u 6yÀer
JIri Àosraroqno xopouo o6yc.nomena). Bropaa :agava
ycraHoBHTL, cKorbro pa3pemalollrry ypasueHnii 6yaer
noJTyqeHo rr3 ycJroBuJl yÀoBJreTBopeHHfl npeÀrroJraraeÀ,rbrM
pelreHr.reM J.paBHeHtrË cucreuu (2) r.r cKoJrr,Kr,rMH J4)aBHe-
HIIJIMH MOXHO ÀOnOJrHliTL pa3peuarorqyrc cr4creN{y
(.rro6r,r asrnoluurr) ycroBuJt conprxenuù c coceÀHHÀlr,t
sreMeHTaMr.t) ,

._ _ BsrpaxeHul (3) H (4) noÀcraB,lflJlucr, B ypaBHeHtrt
(2). Ilocne 3Toro fiplrpaBHuBzurl{cb qfleHËr, cogepxaulc
nepeMeHHbre x u y B oÀHHaKoBbx crerleHffi. Ha lparclrrce
BCe QyHKrIrrlI Orrtcr,tBrurHcb IIpH rroMoùIH qrrcJroBbD( Mac-
cunor. Tax, lr'ax4afl n3 rfyniqrlrî (4) on:acr;taanacs gny-
MepHbrM MaccHBoM. rluclIo crpoK B MaccnBe 6rt.o paruo
tltzcrry cJ'raraeMbx B KaxÀoM H3 MHofoqJreHoB (4). Bce ne-
ofipe,ueneHHbte no$tfr.ruueurlr ay , bi; , ci; 6llrlr npony-
MepoBaHbI no noptllry. B nepsonr crôl6qe co.qepxa,rrrcr,
HoMepâ Heonp-eÀenemrx ro:ôôuqraerrror. Bo aropov rr
TpcrbeM cTonbuax - rroKa3aTerrt greneneÉ cooTBeTcTBeH_
Ho x L1 !- flocne Bbrlorneulrr .qr.r@Qepeurg.rpoBaHr.t.s Ào-
6asrcrcr elue oÀHH cro:r6eq, B KoropoM coÀepxzrnucb
Muoxr.rrerrv, flosBrsrotuuecc [pll ÀïQôepeHquposagntr
orÂenbHbD( qlrafaeMbllt MnoforureHa. Tanuu o6oasou. nce
onepau.rn lrQ$epeHuupomHffi MHoforrrTeHoB,' cnoxéHrrg

2a

MHôr()qJIeHoB, yMHOXeHUq IIX Hà IIOIJIOSHHy]O BeJIltrIuHy,
cBoÀIrJrucb K lI3r,IeHeHIIIo coÀepxaHuq crojr6qon vaoureoe
u K apreMeruqecKrM onepaqllrM I,,lexÀy uaccltgavu. Ta-
Ka'I o epaquq, nar Soptrllrpo;anue qrcreMbr Da3De-
ualou.l lf i  ypasHenurï nyleM nphpaBHrrBaunq ,Lreuoe, ôo_
nÙpntaalDt _t .t E o MaKoBIrix Qefte4trx, TaKKe cBamç
racl K KoMnblorepnoù o6pa6orre ollllcaHHblx BBrrre qltc-
i]oBbx MacclIBoB.

lfptrgeaeu qnQpoaue itaHHbre, KaparTeprr3yrorurre lrc-
q.leÀoBaHHy(] 3aÀaqy. flocrpoeuHue Irnoro'{]1eHr,r (4)
coÀepxarrr ro 66 .rrreuos rax;pn:r. floore no.trsraHoBxtr rD(
B cucreMy ypaBHeHllr"t (2) no:ryuanacs pa3perxanulaq crr-
creMa n3 165 ru rer-rHtlx a:re6palrvecxrx ypaBHeHI["r e)T-
HoqrreJrhHo 198 nelrsecmtx xo:S$trqlrenroa MHoroqJIe-
HoB (4) To ecrb, cltsreMa 6ma He no.lua. O6uee qrrcro
cgo6oÀnrx Heu:aecrHÉ,x s Heù cocrasnro 33.

,{ono:rurnomHr,re 33 ypaauenrn golxHu 6mt
no,rTyqeHbr r.r: yc,toeHl"t conprxeuttt)i c cocenHnMfi 3JIeMeH-
TaMU ri]Iu c QyHKulurMH, Br{paxarculrMu rpaHuqHbre
ycJloBI-Is, ec'Ilt ÂaHHbII-:l 3reMeHT Haxo,ûIITcJt Ha Kpalo
rurafl I.{HKH ( c y']e.roM uacrHoro peueunr (3)1.

B rou oryvae, ecru yqr{TblBarorcc roJrbKo IronepeqHlte
nepeMeuleHlrJl nnacrltHKu W(x,y), ro quq'ro ÀoloJrHH-
TeJrbHbx ypaBHeHrrË &'Iq KaxÀoro rreMeHTa cograBjlter
l1 urryr.

.{:r-r ncoregoaannr Bonpoc{r o roM! no3BoJII-IT ru pa3-
pelllarclllârr cHcreMa ypaBHeHrzù noryqnÏ, pelneHlle 3aÂa-
qu [oc,'Ie ÀoIIoJIHeHI l ee HJII{ IIoqlIe BKJIIOqeHH' ee B CO-
crae 6oree o6rueii cnsreull 6br,r ncnonb3oBau cneÀyro-
rrlHrl noÀxoÀ. Pa:pemarorqal cricreMa qzcro Sopualr,Ho
ÀonorxflJrâch Ào norHoù cncreMbr ypaBHeHraù. 3areu :ua-
.rennrM Ko3QQrruHeHToB B ypaBHeHrrx Q) npucnaueastnu.
c.ryqaùHble 3HaqeHHfi, ÀIlf, qero ucnoJrb3ôBarcr reHepaTop
oryvaiinlx qlcer nporpaMMbr "Mathcâd 6 PLUS". IIpn
sTrrx 3HaqeHr.rJD( Bbrqucjlulricb Ko3ooHqueHTbr Marpurlbr
,reesx uacreù yna-:asnoii qzgreuu. flocne srolo ranulr xe
cnoco6oM 3aÀaBartct crryvaùur,re 3HaqeHri;t noer[QuuueH-
ToB Ào[oJrHureJrbHr,[K JpaBHeHr.rù u r.x npantx uacreii.
3areu, nolyuenuas r :ueîfttas caqreua anre6panqecrlx
yparnenlrii peua:racb. Peyltrartr uuoroqnqnèlrssx uc-
nbmaHHË c I{cnoJIb3oBaHI4eM pa3rltriHbx rloalleÀoBaTejlb-
nocreù crryuaËalx qucen noKa3blBalor, qro noJryqeHHac
cHcTeMa ypaBHeHait flBrsercs coeMesrHoii H [o3B,r. tccl
noryqarb perxeHns. CleÀogarsNro, cucreua pirfrlepeH-
unarbHbrx ypalueHnfi H:raba xqrl€o6eroHuoË ruacrtru-
Ku c rperluHaMu.Em o6ruero crryqar apMupùBaHr.tt u
cxeMbr rpetIIHH (2) ÀorrycKasr peIrre-Hrlr B BrrÀe MHorortre-
HOB.

Tanuu o6pa:ou, lornaq crzcreMa 5.paurenuii usru6a
xgte:o6groHHoË rrrtacrlraKri c rpeûIllnallra (Sl.nnvecxm rt
reoMsrpuqecraK ypanneHni, a raKxe J4)aBHeHaË panro-
eecrzr) caegena n cacrerue 4l$$epeHur.rilJrr,Hr,x ypaaueurù
c yqeroM nepeMeEnbx 3Ha.rennù xerrxocrum noeQSuqu-
EHTOB.

flocrpoeHo qacrnoe peurenrie :roii neoÀnopoÀtroii
cr rsreMbr ypaBHeHtrir v3rv6a.

I,IccreAoBaHr,r ocobennomu flôcrpoenrxr ôyr1ÂaMeH-
TaJrbHbx perneHHË cooraercByrorqeË oÀHopoÀHoË cH-
fl'eMr,r ypaBHeHHii B BrrÀe MHofoqneHoB. ysraHoffreHo,
rlTù npr ucIIoJIb3oBaHHlr MHofoqneHoB yÀaeTcs noclpo-
rl'lh rotjHbte QynÂaueHra.rsuue perteHHJr laHnoù clr-
gTeMbt.

Ex6ruorpaOxgecx]|ù cnxcoK

l. Kapne||xo H.rl. Teoplr AeoopMnpoaaHus xene3o6ero8a
c rpeqlHaMr. - M.: CTpoùu3Aaf 1976. - 204 c.
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l4xrepecxan n HyxHae KHura

Bbruln a B cBer MoHorpa+14q A-pa
rexH. HayK M.lll.Oaùxepa "Hoesre aa-
roHouepHocru e 6eroHoBeAeHù4!4 x xx
nDaKTlqecKoe nornoxesue'. 3ro
oAHa l43 HeMHOTIX KH|4r, s3AaHHblX B
nocneAHl4e roAbr, nocBgu{eHHbtx npo-
6neue crporrensroro MarepIanoBe-
ÂeHn9 u rexHororuH 6eroHa.

OcHoBHot\ty coAepxaHulo KHuru
aBTOp npeABap9eT KpaTKfi 14 14cTopt4-
qecKuù o.repK pa3Bun4g HayKx o 6e-
TOHe - OT ApeBHOCTt4 AO COBpeMeH-
Hocr{ (rn.l). OcBeulaff ycnex[ 3apy-
6exnrrx xonnel aatoD He ga6ureaer tl
o Aocr,4xeHugx oreqectBeHHoù HayKu
o 6eroHe, ooÈeKruBHo AoKa3brBai
np opuTeT MHoT'l4X Hay'{Hbrx oTKpbtTr4r4,
c.aenaHHbrx B 6brBu:eu CCCP

Paseuaan u4er cncreMHoro aHa-
nfi3a u BeporTHocTHo€TaT cTt4qecKo-
ro noAXoAa (rn.ll), aBrop QopMynupy-
er KoHqenr.lHo 6eroHa, paccMarpnBag
oobeKr l4ccneAo8arun c nosnqnù xo-
He.rHoù qenu, Te. beroHa B KoHcrpyK-
r.l4rx 3AaHriù x cooplDKeHuù, opfaHra-
qecKu coe.tl HneTTexHonorup u 3Ko-
HoM14Ky oeroHa.

f lpegcraanrer uxrepec HerpaAu-
quoHHbrù no,qxoA K TeopeTuqecKlM
ocHoBaM 6eroHoBeAeHus (in.ll l), a
'.racTHocTr4, K TeopeTlqecKol,t MoAenu
npoqHocrt4 14 MopogocrorKocr Oero-
Ha. He orpr,{qas o6r4eu3BecrHylo 3a-
Br,,rcr/Mocrb Mopo3osroùxocru 6eropa
oT Kanl4nr|cpHor4 nopficTocTx, aBTop
BbtABlraeT hHTepecHyto t4 B To xe
BpeMe Ar4cKyccxoHHylo rnnore3y yc-
TanocrHoro pæynpo,lHeHue np Aeù-
cTBt4l,| 3aMOpaXUBaHhC t4 OTTaIBaH 9,
Ha ocHoBaHuI aHanl43a TeoDeT[qec-
Kr4ù MoAen4 6eroHa KaKrBepAoro Ae-
QOpM!4pOBaHHOrO Tefl a BblCKa3btBaeT-
cq MHeH[e o ABoùcrBeHHocru npo-
qeccoB paspyr.leHrF 6eroHa BcneA-
crBre AencrBug KacaTenbHbtx Hanps-
xeHrù B BuAe MuKpocABl4foB 14 Hop-
[4anbHbrx pacTFrfi Ba|oLql4x Hanpf, xe-
H tl, npuBOAsull4x l,l pafipeOKrBaHu}o
I Da3DbrxfleHu|o 6eroHa.

Kacarcs esr6opa onrtaManbHoro
pexr4Ma +opMoBaHlc 6eroHHoù cMe-
cu, cnoco6crayoqero MaKcuManbHo-
My yAaneHn|o ra3oo6pa3Hoù ôa3br,
aBTop yrBepMaer, vro Qopuoeaxne
AOnXHO BeCTUCb nOqfiKn!4qHO C KpaT-
KOBpeMeHHbtMrl nay3aM14, c nocTogH-
Ho Bo3pacrapuleù aMnn[ryAoÉ u
y[4eHbu:aou]eùcq qacroroù. K coxa-
neHuo, KaKrx n[60 oKcnepuMeHTanb-
Hbrx AoKa3aTenbcTB, noATBepMaK)-
l4t4x 3TU yrBep)l{qeH4t, He np BoAr4TCg.

B groù xe rnaBe co ccbtnKof Ha
Apyr[x aBTopoB oTt4eqaeTc9, qTo np]l
TeMneparype rennoBoù oOpa6orKl4
beroHa 1000C, He3aB!4cl4Mo or BuAa
TenroHocfiTens, Qa3oBbri cocraB L{e-
tuleHTHOfO KairHg CyqeCTBeHHO He
[,reHFeTcg. B ro xe epeun uMeÉTcg
MHOTOqUCneHHbTe AaHHbte, cBnAe-
TeflbcrByloul|4e o cyqecTBeHHoM Bnu-
eH!4t,l TeMneparypbr TBO Ha npoqecc
SopMr,rpoBaH!4n, B qacrHocrr4, fuApo-
cynuQoanrcur,luara xarisqun.

TpyAHo ralo{(e coffracr4Tbcg c MHe-
HUeM aBTOpa O TOM, qTO -B paCCMOT-
peHHbrx cxeMax MeToAax oqeHKU
Koppo3r4oHHoù cloùKocru 6eroHa, oco-
6eHHocrr4, Kacarculuecc Koppo3l4h | t,,1
l l  BUAoB (peqb Aer  o pa6orax
B.M.MocKBIHa) ecrb oA14H HeAocra-
TOK: OH He yqnTbrBa|oT TeMnepâTypy
u rlApoAfiHaMhry arpeccuBHoù cpe-
.qbr, a TaKXe K,4HeT!4Ky AeMUHepanU-
3aquu qerreHTHoro KaMH9. TaK, npn
qrpKynsqr,'r!4 B [lopcKoù eo4e 6erot
pa3pyuJaerca B 1,5-3 pa3a 6btcrpee,
qeM B o6br.rHbtx ycnoBucx". B Aeù-
crBurenbHocrr4 B paoorax B.M.MocK-
BUHa rl yqeHblx efo uKonbt sTr4 Bon-
pocH noApoOHo paccMarpfi Bali]rce.

LlHTepecHoù, Ha HauJ 83rneA, nB-
nqerca lV rnaBa. nocBtueHHac 3aKo-
HOMepHOCTtM BJtr4f, Hr4t OCHOBHbtx
ôarropoe Ha csoùcrsa 6erota. Pac-
cMaTpIBAeTCg BnU9HUe Ha noka3aTe-
flu npoqHocr 6eroHa aKTl4BHocr!4 qe-
MeHTa npl4 pacTgxeHun h MeToaa uc-
nbFaH 9 Bgxyulero, a Ha ocHoBaHuu
aHanu3a MexaHl43Ma QopM14poBaHu9
nycToÏHocr 3anonHurereù uAUHaMl4-
K|4 npoqeccoB QopMoBaHù4s - MeTO-
AlKa onpeAeneHIF 3sÔeKTUBHO|O
coorHot leHus ôpaKquù 3anonH[Tern

I KoaQQxqueHra paa4arxxu aepen. B
oToti xe rflaBe aBTop gnaraer npeA-
roxeHHbrù 14M cnoco6 oqexru uopo-
3ocToùkosrn 6eToHa B KoHcTpyKt.l,t n no
conpoTnBreHr|o npoxoMeHlc Bo3-
AYXA.

flqrag rnaea [4oHoapa+un nocBs-
qeHa MoAr4(puKaropaM 6eroHa. BbF
nonHIB o63op KnaccuQuxaqrù uo4u-
Suraropoa u arianu3a MexaHu3Ma t,tx
AeùcrBr4F,  aBrop apryMeHr pyer
npe'4noxeHHyro 14na xraccuSuxaqurc
no QynxquolanutoMy Ha3HaqeHu|o.
Haubonbul4ù 14HTepec n peAcraBne rcT
3Aecb pqAbr oOQeKr,|BHocru MoAr4Sr4-
KaTOpOB t4 pæynbTaTH sKcnepuMeH-
TanbHbtx r4ccfl eÂoBaHuù. BecbMa uH-
TepecHa noruKa oqeHKu aBTopoM t\4o-
ArSIKaropoB Bo3AyxoBoBneKalou]e-
roAeÉcrBxr. np 3HaBar 3SôeKr no-
Bb[lleHI4F Mopo3ocroùKocrh 6eroHa
6naro4apn Bo3AyxoBoBneqeH I |o,
aBTOp a KtFHTr4pyeT BHUMaHUe Ha TOM,
qro Ang AopoxHbtx I aôpoApoMHbtx
noKpbtTuù noBbtuJeHHoe coAepxaH!4e
3Myfl brupoBaHHoro Bo3Ayxa nphBo-
Ar4T K yBenrqêHuto r4cTupaeMocru 6e-
roHa, T.K. npu au6paqru 6eroHHoù
cMec|/î Bo3AyrljHbte ny3blpbK[ (Ha 60-
nee nerK|4ù KoMnoHeHT) crDeMFTca K
oTKpbrToù noBepxHocTt4, qTo npuBoAl4r
K HepaBHOMepHOMy hx pacnofloxe-
Hulo B rene KoHcrpyKqr4[. B rnaBeAo-
craroqHo no,qpo6Ho, HapqAy c nono-
xnTenbHbrMr4, paccMaTpuBa loTcg |/1 OT-
puqarenbHbre noboqHue e+$eKrbt npl
npfi MeHeHxI peAa [aoAla+taKaropoB.

HoByro x BecbMa IHTepecHyro
rHôopMaqlo Hecer Vl rnaea iroHo-
rpaÉt4u "Teoperr'{ecKù4e u 3Kcnepu-
MEHTANbHbIE OCHOBH AKT SAUH'4 KOM-
noHeHToB 6eroHHoù cMecu", B Koro-
poù, Hapq.qy c u3BecrHbtMu MeroAa-
M , paccMarpuBaerce o6pa6orxa xou-
noHeHToB 6eroHHoù cMecu BbtcoKo-
BOnbTHbrM 0reKTpxqecKt4M pa3pr,qoM
B xr,,iMl4qecKu aKruBHoù cpeAe. pa3-
pa6oraHHbte aBTopou cnoco6sr cos4a-
1oT npeAnocbmKl Alns pa3BuTr49 14 np -
[reHeH11f, HoBbtx rexHonoMù 6eroHa.

Yxe AecnrKu ner Ha crpaHuqax
MHor!4x )rvpHanoB ny6nuxyorcn tnre-
pecHbre paooTbt no MaTeMaTfi qecKoMy
MO.qenlpoBaHfi ro TexHoIlof !4qecKl4x

" M.UJ.OaùHep. HoBbte 3aKoHoMeoHoc-
Tx B oeroHoBeAeHuu I {x nDaKT['{ec(oe
np!4noxeHue. KleB: "HayKoBa AyM(a", 2001,
4480. C.
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npoqeccoB x KoMnborepu3aqu npo-
u3Bo.qcrBa. OAHaKo orr4 pa6orbt He
BcerÀa yBF3aHbt c npaKruKoù npo13-
BoAcrBa 6eroHa I xene3o6erola {3-
3a cfla6où cBF3!4 c rexHonorl4qecKt4M
npoqeccoM I HepeuleHHbtMt4 Bonpo-
caMu obparHoù canau. Aeropou ne
ronuxo verxo c$opMyJtr4poBaHa 3a,qa-
qa ynpaBneHu9 TexHonoruqecK4Mt4
npoqeccaMn c noMou.lbrc MaTeMaTU-
qecKnx MoAeneù, Ho I peuJeHa (xoÏe
{ He B nonHoM o6ÈeMe) 3aAaqa 06-
parHoù cBær4, pa3pa6orax r anroprrna
onepaTuBHoro perynlrpoB€tHt4c c noMo-
ubo 3BM.

llparrtaqecxoe ucnonb3oBaHue
pæynbraroB r4ccnqAoBaHuÉ r pagpa-
6010K aBTopa Ha,qecFÎt(ax npeAnpu-
crl4t cBuAerenbcteyer o bonuuoù
HayqHo-npaKrHqecroÉ qerrccru pa6o-
ru. O6o6qexro u cr4creMant3auu14
onb|Ta npuMeHeH!1n sTl4x pa6or u no-
cBFqeHa Vlll rnaBa MoHorpa$ltu. AB-
ropoM Ha KoHKpeTHbtx npt,lMepax no-

Ka3aHa BO3MOXHOfib u.lt4ooKoro Ic-
nonb3oBaHut d4cTeMHoro noAXoAa rl
MaTeMaTUqecKoro MoAenfi poBaHl49
Ang peujeHur npaKrlqecKux 3aAaq
KOHKpeTHOTO npqAnpuFl4g, TaK h BA(-
Hbrx nporpaMM oHeprocbepexeHnF,
Qopruupoaatlra crpyKrypH npot43BoA-
crBa. n peAcraBflf,er HTepec rcnonb-
30BaHIe yCTaHOBneHHbtX 3aKOHOMep-
HocTeù Anc npoeKTupoBaHl4f, 14 one-
paTxBHoro perynlpoBaHt,îÂ cocraBoB
6eroHa e npoqecce npor4sBoAcrBa,
pæyrbrarbt HarypHbtx 14ccnqAoBaHt4ù
MOpæOCrOfi KOCTT4 6eroHa B KOHCrpyk-
tlt49x, KoH{peTHbte npeAnoxeHIn no
coBepueHcTBoBaHr|o HopMaTIBHoù
6asu crporrenscrBa. CnopHoù, Ha
Hau ærnc,q, gBng|oTcq npeAflonoxeH-
Hae aBTopoM KoHLlenqur uogrgtxa-
qlr4 He beroHHbtx cMecel, a qeMeH-
TOB B npoqeooe ux npousBoAclBa.
Taxre peuetue, noan4r4MoMy, Heo6-
xoAl4Mo nprHIMaTb B xaxqoM KoHK-
perHoM cnyqae oTAenbHo.

YAaqHbt, Ha Hau ærnF.q, npuBe-
AeHHbte s KoHqe kH{ru npeAnoxeHuf,,
n03BonFloqUe 9UTaTenOl,lononb3O-
Barb pe3ynbTarbr uccnèAoBaHxF Anf,
peuieHhF npaKTu'tecKlx 3aaaq.

B qenoM, peqeH3upyeMar MoHo-
rpaQn9 ocTaBnreT xopouee BneqaT-
nenue. OHa rueer Kak reoperuqecKoe,
TaK U npaKTuqec(oe 3HaqeHr,te, pFA
cTapblx npooneM ocBeulaercs c Ho-
Bbtx nogIquù. KHIra sBngercs onoe-
ÀeneHHbtM B KnaAOM B HayKy u npaK-
Trlrry 14 6yAer nonæHoù,qnr ul,tpoKo-
fo Kpyra cnq!îan[croB.

B.F.Earpaxoe, 3acnyxeHHbtù
Aeerenb HayKx pO,

naypear TocyAapcrBeHHoù
npeMnr CCCp r npeMlu

llpaeurenscraa pO,

AOKTOp TeXHnqecKux HayK,
npoÉeccop

I

1-ù ronrpecc O14E
Ocaxa, 1 2-20 oKtA6pA 2002 r.

l43BecrHbre poccrùcKoù crpor4îenbHoù obqecreerrc-
s MeMyHapoAHas Qenepaqus no xenæo6eroHy - Ofn
14 EBpofleùcKuù KoMt4Ter no oeroHy - EKE nocne 6onee
qeM 4GngrHerc corpyAHr4qesrBa o6beAt4H nlcb B 1 998 r
B eAhflyro opEH!43aqu|o - Mex(qyHapoAHyp $eAepaqx|o
no oeroHy x xene3o6eroHy (Ol4E).

nepBbrù KoHrpecc HoBoÉ o6ÈeÂt4HeHHoù opreH[3ar.ll4x
npofiAer B flnoHur.r, B ropoÂe Ocaxa, B oKrnbpe 2002 r

OcHoBH be reM br, Koropbre cocraBcr npeAMer paccMor-
peH19 Ha nneHapHbrx u ceKqlroHHbrx 3aceAaH[FX KoHrpec-
ca, cneAy|ou.lue:

. KpynHbre crponrenuxue o6ueKrut I xoeste
KoHcrpycrnBHbre peueHns 3AaHuù
14 coopyxeH!4ù 143 xene3o6eroHa

. TOHHeJTU U nOA3eMHbre COOpyXeH[n

. MOpCKne Coopyr{eHuc

. cocraBHbre (KoMnærrHbre) KoHcrpyKur4 !4

. pacleT I npoeKrupoBaHne
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. HenuHeùHbri aHann3 u npeAenbHbre cocrosHr4c

. HaAexHocrb xere306eToHHbrx KoHcrpyKqr4ù

. cercMocrofKocrb

. HOBbE Malepuanbl

. aonfoBeqHoclb

. BbtcoKoKaqecrBeHHbrù6eroh

. SCTeTUGI

. oKcnnyaraq!4oHtuù qlrxn xeneso6eroHHbtx ttoHcr-
pyKLlntr

Koxrpecc 6y4er conpoBoxqarbce esrcraaroù' [,tare-
pr4anoB !r o6opy4oaaxun. npeAycMorpeHbr o6r.Uuptan
KyI|brypHaF nporpaMMa u 3KcKypcr,fl,r.

Eotee noôpo6HÉ,re ceeèenun uoxno nonyqumb
€HnnKEe

no men, 174-7677 (Bon,<oe K)puir Cepeeeeuu)
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T.K.XAI4EYKOBY- 90 ner

Teopruù Ko Hcra HTI HoB ti r{
X a ù g y x o e ,  n o q e r H b t ù  q n e H
PMCH, 3acnyxeHusrù 4enrenl
HayK[ PO, AoKrop rexH[qecK X
HayK, npo(peccop, poAhnca 29
utn,ne 1912 r e Mocxee. Tpy4o-
Byo Aerrren bHocrb Hatan e 1927 c
qepTexHuKoM BaroHocTpor4Tenb-
Horo 3aBoAa e T.Muruqu.

B 1928 r oH oKoHr{ r Mexa-
H qecK[ù TexH Kyrr4, a e 1934 î 6e3 orpbtBa or npoI3BoA-
crBa - uHXeHepHo-KoHcrpyKTopcKt4ù SaKynbrer Mfi Ct4
l,l[4.Kyù6brueBa, 3a[.ql4r4r Aunno[4 c orr]rlqheM u 6bn petG
MeH.qoBaH B acnhpaHrypy sroro [Hcflrq4a. B 1933-1945 n:
f.K.Xaù4yxoa - crapLUr4ù u BeAyu.l É rnxerep npo-
McrpoùnpoeKra 14 Tlnpoa3ora, a e 1936-1945 rr - npo-
pa6 Ha crpo renbfiBe 6onbu x aêpoAt4HaMu,{ecKux rpy6
UAI-14. C 1938 r ot 6srn acnupamoM u acclacreHrot\4 Ka-
Se4pur xenesooeroHHbtx KoHcrpyKqfiù Ml4Cl4, rAe B 1941
[ 3au.{r4Tl4I KaHAnAarCKytO À14ccepTâqt4to.

B 1946 r. T.K.Xâù.qyKoB pa6oran e 14ncruryre crpor-
renbHoù rexH14Kl4 AKaAeMufi apx!4reKTypsr CCCp e rave-
cTBe cTapllero HayqHoro coTpyAH[Ka X pyxoBo.quTeng
na6oparopr4r,t c6opHoro xenego6erona. B 1956 r. B
H14LDKEe uM 6b|na coe4aHa na6oparopur npocrpaHcrBeH-
Hbrx KoHcrpyxtlt4l,l, Koropyo oH Bo3rnaengn 6onee 30 ner.
B 1963 r oH 3aqrrun AoKropcl{ylo At4cceprâqurc, a B 1965 [
yrBep)|(AeH B 3BaHXU npOQeCôOpa.

lo6unrp nennercn oAH14i, r43 BeAyull4x cnequanucroB
a o6nacrr c6opxoro xene3o6eToHa, pacqera, MoAenIpo-
BaHfiq ù4 KoHcrpyxpoaannn c6opHrrx xene3o6eroHHbtx roH-
kocreHHbrx npocrpaHcrBeHH btx xoucrpyxquù s+anui, u
cooplDKeHuù. 14M Bunonser 6onuu.roù o6-beM aKcneD{MeH_
TarbHbrx h reoperlqecKux 14ccreAoBaHxù no u3yqeHxlo
pa6orur xeneso6eroHHbtx u apMoLleMetrnstx o6onoqer,
cmaAoK, cryneHqaro BcnapyuJeHHbtx naHenet I Apyr0x
ToHKofieHHbtx KoHcrpyKqr4tZ Ha ynpyroù u Heynpyroù cra_
Al4ex paborbt npu rcqepnaHt4]t xecyqeù cnoco6Hocru
or KpaTKoBpeMeHHoro u Ant4renhHoro ÂeùfiBnq Harpy3Ku.

Ero pa6oru g sroÉ o6nactu nonyquflu l43BecrHocrb
KaK B Haueù crpaHe, rax ri 3a py6exo[4.

Yqexuru i,l ero yqeH!,tKaMr 6urnu npoae4ensr opurr_
HanbHbte uccneAoBaHUg nO TeXHOnOrlu u3roToBnêHX9 B
Marprqax u KoHcrpylrpoeàtro rorixocreHHbtx KpynHona_
Hefl bHbtx KoHcrpyKqt4ù, no MoAenfi poeaHurc XenegooeroH_
Hbrx o6ono.ieK, no coBepueHcrBoBaHID MeroAuK onpe_
.qeneHuF npoqHocrt 6eroHa B ToHKocreHHblx KoHcrpyKl-lt4_
flx 6æ r4x pa3pyueHrF, no MeToAuKe KoHcTpyt4poBaHuq r
pacqera AxcnepcHo apMIpoBaHHbtx KoHcrpyKqxù, KoHcr_
pyKquù c6opHbtx npeAHanpexeHHbrx c6opHbtx npeAHan_

ptxeHHbtx uarpoBbtx 14 BcnapyueHHsrx nateneù_o6ono-
qeK, apMoqeMeHTHblx cKnaAoK rHyroro npoefirr, Bblco-
xux rpy6-o6onoveK r.t Ap. noA efo pyKoBo,qcrBot\4 pa3pa-
6oraHsr ocnogHure HopMart,lBHble u peKo[4e4qarenbHbte Ao-
KyMeHTbt no npoeKrlpoBaHl4ro xene3o6eroHHbx npocrpaH-
crBeHHbtx KoHcrpyKqr4t4 noKpbtr!4f I nepeKpbtrfiÉ, a ra|ol(e
craneQt,l6po6eroHHbtx KoHcrpyKquù.

IK.XaùAyKoB yr]acrBoBan B npoeKTrlpoBaHtata 14 crpo-
urenbcrBe yHlKanbHbtx MocKoBcKr4x 3AaHAù v, coopy)Ke_
Ht4ù, TaK X xax Ml-Y u ApyaHX BblcorHbtx 3AaHnù, KoMn_
neKca KypcKoro aoxsana (noxporue x3 npeAHanpexeH_
Hbrx cKnaAoK AnIHoù 48 u), cnopreana ,,[pyx6a,', ropro_
Bbrx 3AaHuù B qens6nxcxe u MlHcre, nonHocoopHblx gne-
Baropoa AnaMerpoM 12 M Ha VxparHe I a Mon4aeru, a
Tato{e nepBbtx KpyflHonaHerbHbrx xunbtx 3AaHt,tù B pa3_
Hbrx ropoAax cTpaHbt.

C 1938 c oH Ben neAaroruqecKyo pa6ory B Ka,lecrBe
accucreHTa, AoqeHTa I npo(peccopa KaeeApbt xenæo6e_
roHHblx KoHcrpyKquû, M!4CV, 8314C14, a raoi(e Hay,lHoro
pyKoBoAnrenr no noAroroBKe BblcoKoKBanx$uqt4poBaHHbtx
KaApoB B o6nacru c6opHofo xenæo6eroHa I xeneso6e_
ToHHbrx npocrpaHcrBeHHbtx KoHcrpyrquù. 14u 6slnu nog-
roroBneHbt 30 KaHA[AaroB TexHuqecxfix HayK, a qerBepo
r43 Hl4X 3aql4Tl4nI AOKTOpcKl4e Aù4CCepTaql4u.

lOounnp rarueer25 afiopcKl4x cBrAerenbcrB, ttM ony6-
nuKoBaHo 6onee 250 pa6or, a roru vracne sa py6exou. Ox
Befl rao|(e 6oflbuJyrc HayqHo-o6qecrBeHHylo pa6ory, ,B-
nqqcb qneHoM LlcnonKoMa u noqerHbtM qneHoM Mex(qy_
HapoAHor4 accoqxaqux no KoHcrpyKq[eM rhna o6oflo,{eK
- I4ACC, npesfigeHToM Hauero Haqt4oHaribHoro KoMure-
Ta aTotl opraHu3aq[]4, qreHoM HayqHo-TexHuqecK4x fi cne_
ql4anu3upoBaHHbrx coeeroe Htll,tK6a v MIAC\/1 B o5naÇrh
xene3o6eroHa, qreHoM ceKquu no npuclpçqennn Ieut-
cKr4x u rocyAapcrBeHHbx npeMrù, npeAceAareneM KoMr4c_
cuu no roHKocreHHbtM KoHcrpyxql4Fu Coeera no xoop4u_
Haquu HayqHbtx pa6oT B O6nacTu xeneao6eroxa r gp.

3a ycneutyo gonronerHrcrc AeerelbHocrb |o6rnqp
Harpal(,AeH opAeHoM "Tpy4oaoro KpacHofo 3HaMeHy',,
MeAaJrsM14. 3a paspa6orxy u aHeApeHre npocrpaHcrBeH_
Hbrx xoHcrpyKqr4ù oH y4ocror4H 3BaHln laypeara npeuuu
CoBera MuHr4crooB CCCP

B HacroFqee BpeMe nK.XaùAyKoB eBngercF 3aMec_
T[TeneM pyKoBoAt4Tene na6oparopr414 H14,DKEa u, xecruor_
pc Hâ Bo3pacr, npqAonxaeT BecTn uHreHclBHyo HayqHy|o
x IH)l{eHepHy|o pa6ory.

Konneru, Apy3bF, }^1etu|{4 l-eopnan KotcraHrnHoBr4qa, pe_
.qaKLI49 HaUefO XypHana cepAeqHo ero no3ApaBJrgtOT CO
cJrâtsHbtM roorneeu, xenapr eMy 3AopoBbF, ycnexoB x
eule MHorlx fl er rBopqecKol afirBHocrH.
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18 ntons 2OO2 t. yl-:en 3 xr,13H!4 AoKrop rexH -
qecKnx HayK, npo+eccop Fpuropnù hearoelrq
Fopvaroe.

lo6poaonuHutù yqacrHt lK BennKoù Oreve-
crgennoù BoùHbt c wona 1941 f. Ao ee oKoH'raHnr,
3a yrracr[e s boeaurx geùcrannx oH HarpaxçqeH
opAeHaMn h MeAan9Mh.

C 1968 r no 1985 r llly'.l-opvaxoa pa6orar sa-
BeAytor{r4M xaQe4poù crpohrefl bHbrx MarepnanoB
M|ACVI. Aannetcs noLrerH br M n poSeccopotir M oc-
KoBcKoro focypapcreenxoro crpor4TenbHoro yHt4-
Bepchrera.

Yqesuù noAroroaun 49 raxgnAaroe n 8 gorro-
poB TexHhqecKhx HayK, co3Aan HayqHyo urKony no
.qonroBeqHocTr4 cTpol,lTenbHbrx MaTep anoB.

llog pyrogo4craou F. k1. l-opvarosa paspa6ora-
Hâ KoMnneKcHaf npo6neuta coBepuJeHcrBoBaH F
rexnonorurn oetoHa c qenbo noBbrueH F AonfoBeq-
HOCTh h Ha,qexHocrh crpohrenbHbrx KoHcrpyKr.l1414.
cHnxeHl4g MaTephaflbHblx r,r ïpyAoBbrx 3aTpaT, 3Ko-
HOM1414 TOnnnBHO-SHepfeThqeCKrX peCypcoB.

t1M coBMecrHo c yqeHhKaM!4 npeAnoxeHa
crpyKrypHaF Teoprin Tnxenoro r nerxoTo 6erosa.
no3Bonnoulafi paccMarphBarb 6etoutr c e4ruurx
nognqtaù KaK KoMn03uqt4oHHbre Marepnargt oco6o-
ro poAa, cocroFulne r43 qeMeHTHoli Marphr-lbr, 3a-
nonH!4Tenf h KoHTaKrHoù 3oHbr. Ha ocHoBe 3Toù Te-
ophr4 ycraHoBneHbr 3aB[chMocrh rhna "cocraa-
TexHofi of 14s-crpyrrypa-ceoÉcraa", Heo6xo4nvure
Anc nonyqeHr4n cnelyaflbHbtx at,t4oa 6eroHos. 3a
sry pa6ory euy 6urna npncp(AeHa l-ocygapcrsex-
uan npeurn CCCP

llpo$eccop lilzl.fopvaxoe eosrnaBr4n HoBoe Ha-
npaBrleHhe B noBblLlleHun AonroBeqHocTtl xene3o-
6eronnux nspennit, 3aKntoqatoqeecf, B co34aHIn
cnoIcTblx KoMn03nqhoHHHX MaTepnanoB, cocTo9-

ulnx t,ts 6eroHxoro ocHoBaH!4s h oQSeKTuBHoro
rvrogn$nqnpoaaHHoTo noBepxHocrHoro cnoq. tlc-
cneAoBaHnF B STOM HanpaBIleHLih no3Bor]'|nr BbtF-
BnTb paq oHatbHbte nponhToqHbre MaTep14anbt Afl9
nloAut$nxaqnu 6eroHoa c ylreroM Bn ffHr4e crpyK-
Typbr N4aTepnanoB, Krlht\IaTnqecKfix, (p14314Ko-Mexa-
HhqecKnx n xrlMrr.qecKhx Qarropoa. Cos4arur rrre-
To4bl nporH03a MoHorr4THocrr4 r paspa6orauur nyrr
coBepuleHcTBoBaHnq TexHonornn npon3BoAcTBa
eurcoros$$errrauurx vo4n$uqnpoaaxnurx 6eroHoa.

lzlgsecrHur ero KannranbHbte rpyAbt s o6nacr
crpolrrenuHoù rvterponorhh no co34aHIto Merpono-
rl,1,]ecKoù 6agut staroHtrurx o6pa:qoa 6eroHoB Tpe-
6yeMoù Mopo3ocroùxocrn, npeqr3!4oHHbrx cpe.qcrB
AhraToMeTp14qecKhx 143MepeHhh Anf, ycKopeHHoro
nporHo314poBaHuq Mopo3ocrofiKocrn 6eroHa, no-
3BOnf, |oulhe cyulecrBeHHo coKpar Tb cTaHAaprHbre
TpyAoeMK[e h ,qr] TeltbHbte hcnbtTaHrr.

Pa6orbr,  BbrnonHeHHbte no4 pyKoBoAcrBoM
l-. |y'. l-o pv a xoa a, ruetor 6onuuoe Hapo4Hoxo3qf-
cTBeHHOe 3HaqeHne h BbrcoKyto SKoHoMl4qecKyto
sS+eKThBHocrb. Pesynurarur nayvHurx paapa6oror
yqeHoro h ero yqeHhKoB Halllnh oTpaxeHre B co-
BpeMeHHbrx yqe6Huxax, yve6Hurx noco6uqx, uono-
rpaçhFx, B pa3nhqHblx HopMaT|4BHbtxAoKyMeHTax,
cnoco6creyoqrx coBepuJeHcrBoBaHnto noAroroB-
Kh BblcoKoKBannQr'|rl4poBaHHbrx 14HXeHepoB-cTpo-
Tenerl I TexHofiofoB no npot43BoAcTBy cTponTenb-

Hblx Marep afloa n vagennû,.
Fpnroprù kleaHoenq l-opvaroa 6urn gocroùnslnr

npeAcraB[TeneM BeflfiKott pyccKoù !4 HTer]n I fe H Llr4 14,
BoccnaBhBr.rJ 14M Orvrauy ceouurr 6oeeuun r rpy-
AOBblMr4 nOABnraMn.

llaMqrs o qe.noBeKe Bbtcoxt4x HpaBcrBeHHbtx
KaqecTB, MyApoM TpyxeHuKe, oT3btBqhBottt n go6-
poM, ocTaHeTcg B Hauet4 naMtTn HaBCerAa.
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