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IIpuMeHeHHMe COBpeMEHHBIX pellieHUH NepeKpbITHI
IIPU CTPOUTEIbCTBE U PEKOHCTYKIINHT

Coxomnosckas E.1.
Hayunsrii pykoBoautens — 3sepes B.O.
benopycckuii HallMOHATBHBINA TEXHUYECKUIT YHUBEPCUTET
MuHck, benapych

Unes cOOpHO-MOHONUTHOTO TMEPEKPBHITHS HE SIBISIETCS HOBOHM, OHA
JaBHO HCIHOJB3yeTCsA B CTpaHax LEHTPAIBHOW M BOCTOYHOM EBpormsbl.
[Hupoko u3BeCcTHB! OOJIBLICIIPOJIETHBIE IEPEKPHITUS HEMEIIKOW CUCTEMBI
ALBERT, nonbsckue nepekpoitus TERIVA, Genopycckue mepeKkpbITHS
JHAX. Takue nepeKpbITHsI MOTYT BBIIOJHATHCS 0€3 OCTaHOBKH TEXHOJIO-
IMYECKHUX IPOLIECCOB Ha MPOMBIIUIEHHBIX MPEANPHUATUAX, B CTECHEHHbBIX
YCIIOBUSIX, BHYTPU 3[aHUN U COOPYXKEHMH, a TAKXKE NPU CTPOUTEIILCTBE
MaHcap/l, IPH HaJCTPOHNKE IKCILTYaTHPYEMBbIX KHJIBIX 3AaHNU.

YacropebepHoe cOopHO-MOHOIUTHOE MepekpoiTHe «JAX» coctout
U3 IBYX OCHOBHBIX 3JIEMEHTOB: JICTKUE XKEJIe300€TOHHbIE Oallki KapKaca
TPEYroJbHOTO CeUCHHs U MyCTOTeNble ONOKU-BKIaAby .bioku mMoryt
OBITh KEPAMUYECKUMH, Ta30CUINKATHBIMHU THO0 OCTOHHBIMHU.

banku cocTtosT M3 MPOCTPAaHCTBEHHOI'O CTAJIBHOIO KapKaca,HUKHSS
rpaHb KapKaca 00eTOHHPOBaHA MENKO3EPHHUCTHIM OETOHOM B BHIIE Opyca
ceuenneM 120x40 mm kimacca He meHee C 16/20 ¢ KpyImHOCTBIO 3aroii-
HuTtenst 5-20 M.

[IpocTpaHCTBEHHBIN Kapkac OaloK MpeAcTaBisieT co0oi paBHOOEI-
PEHHBIN TPEYTOJIbHUK C PAcIONOKEHHOW B yIilaX MpOJIOJIbLHON paboueit
apMatypoii aumametpom 8 MM kiacca S400. [nuna Oanok ans mara
300 MM HaXOAMTHCS B Ipenenax 2,4-6 M, misa mara 600mMM — 6-6,9 M.

Puc. 1. CoopHO-MOHOMUTHOE TepekphiThe «JAX»
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BokoBbie rpaHm kapkaca 00pa3oBaHBI IMOMEPEYHOW apMaTypod u3
TIPOBOJIOKK CEYCHHEM 5 MM Kiacca B-1, coeawmHEHHOW ¢ MPOIOIBHON
apMaTypoi Kapkaca TOYSHIHOH CBApKOH B MecTax U3ruoa.

KoucTpykius o0Opa3yeT packocHyH ¢epMy U OOCSCIIeUUBACT IMPO-
CTPaHCTBEHHYIO KECTKOCTh Kapkaca MpH OCTOHHPOBAHWU HUKHETO OC-
HOBAHUS U 3aTEM IPU YCTPOUTCBE COOPHO-MOHOJIMHOTO MEPEKPHITHS.

Bioku mycToTHBIE OETOHHOTO TIEPEKPBITHS BBITIOTHIOTCS CO CKBO3-
HBIMH IyCTOTaMH C YCTYNaMU B HW)KHEW YacTW IJIs ONHUpaHus 0ai-
ku.J[71s1 iponu3BoicTBa OJIOKOB TPUMEHSIOTCS JIETKHE OSTOHBI KI1acCOoM
He Hke C8/10 co cpenneli TNIOTHOCTHIO He Oonee 1600 Kr/ky0. MeTp.

30 (240)

P

Puc. 2. KoHCTpYKTUBHBII BHZ COOPHO-MOHOJIUTHBIX MEPEKphITUH «JAX»:

1 — coit MOHONMUTHOTO G€TOHA; 2 — BBICTYMAIOIIAs YaCTh apMaTypHOTo Kapkaca cOOpHOi
6anku JJAX; 3 — coopusle Omokn JIAX; 4 — ceTka JONONHUTEIHHOTO aPMUPOBAHUS MO-
HOJIUTHOTO ¢J10s1 OeTOHa; 5 — cOopHble Oanku JJTAX
a - JAX-L, (TAX-IA); 6 — TAX-IL; 6111

B cucteme «/IAX» UCHOIB3YIOTCS OJIOKH TPEX BUIOB W HECKOJIBKHX
MOIUPHUKAUMH, PA3TUYAIOIINXCS KOHCTPYKTUBHO (IIPOQHIIL MOMEPEYHO-
ro ceucHusd, TCOMCTpUA U KOJIUYCCTBO HYCTOT) 1 110 Ha3HA4YCHUIO (OC—
HOBHOM, TOOOPHBIN, CKBO3HOW, CO CTEHKOU U T.1.).Kakmprit 6110k mpen-
HAa3HA4CH AJIA COOTBECTBYIOIIECTO THUIIA IICPEPBITUSA.

VYCTpoHCTBO COOPHO-MOHOJIMTHOTO TEPEKPHITHS BKIOYaeT B ceOs
CICOAYIOIINE TTOCIICAOBATCIIBHBIC OII€palliu: YCTaHOBKA Ha MOHTaKHBIN
TOPU30HT 0allOK U BPEMEHHBIX CTOCK OIOp, YKIIaaKa MEXIy OalKkamu
IMyCTOTCIIBIX 6J'IOKOB, YKiIIaiIKa MOHOJIMTHOT O OeToHa.

PacuunrsiBaroTcs NCPECKPBITHUA «I[ax» Kak p€6pI/ICTI>IC NEPCKPLITUA C
MEKOaITOUYHBIM 3aII0JTHEHHEM.
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MeTtouka pacyeTa BKIIIOUACT B ce0s CIIeYIOIINE TOJ0KEHUS:pacyeT
M0 TIPOYHOCTH,HAIIPABIICHHBIH HAa 00ECIeueHUe HECyIell CroCOOHOCTH
0aJIOK Ha CTaJIMM MOHTaKHBIX PabOT U pacyeT 1o AeGopMarusM.

CO0pHO-MOHOIUTHOE TIepeKpHITHE «JIAX) MpUMEHSeTCS IPH PEKOH-
CTPYKITUH, MOJICPHU3AINH, KallUTAILHOM PEMOHTE WU CTPOUTEIHCTBE
HOBBIX OOBEKTOB.

Ipeumywecmea 0anrHo2o nepkpvlmus:

1.13roToBUTH MEPEKPHITHE U3 METKOIITYYHBIX JIEMEHTOB Ha 00BEK-
T€ CTPOWTEIBCTBA 0€3 HCIOJIB30BAaHUS T'PY30TOIBEMHBIX MEXaHU3MOB
(Bec anmementa ot 14 mo 125 k1. );

2.IlepekpbITh MOMEIIECHUS CIOXKHONW KOH(HTypalyu ¢ 3pKepaMu H
BBICTYIIaMH, B TOM YHCJIE CO CJIO)KHBIMH TUTAHUPOBOYHBIMH PEIICHUSIM,

3.06eCIe T HECYIIYIO CIIOCOOHOCTD MepeKphITHs 10 1000 Kr/m’;

4.1IpoBOOUTh MOHTQX B TPYAHOAOCTYIHBIX MECTaxX, B TOM YHCIIE
BHYTPH TIOMEIICHU;

5.Cokpatuts Ha 20-30% 3aTpaTel Ha YCTPONCTBO MEPEKPHITHS, IO
CPaBHEHHIO C aHAJIOTaMH.

U3 munycos MOXHO OTMEHUTH CTOUMOCTb M HEOOXOIMUMOCTH B IIPO-
Iecce MOHTaKa OaKu 0053aTENBHOTO YCTPOMCTBA BPEMEHHBIX CTOCK.

KBanmpatHpiii MeTp MNepeKphITHsL TPoJeToM 10 6 M CTOWT OT
275 000 Gem.py6 /M%, 10 9 M ot 302 500 Gen.py6/m”. Ha 1 M* mepexpsi-
TUS IPUXOAUTCS (B 3aBUCHUMOCTH OT HArpy3ku) Oanok x/0 1,7-2,2 m.m,
OJIOKOB MYCTOTHBIX OT 6-7mTyK. CTOMMOCTH | .M. apMaTypHOTO KapKa-
ca— 1,5 nonnapa.

Kecconnoe mepexpsbiTHe IIpecTaBisieT coOOOH BUA peOpHCTOro Ie-
PEKPBITHUS ,B KOTOPOM OaJIKH B TUIaHE 0Opa3yIOT MaHEI! C OTHOIICHUEM
CTOPOH UTMHHOW K KOPOTKOH MeHbIIe ABYX.OT OOBIYHOTO peOpPHUCTOTO
OHO OTJIMYAETCS TEM,UTO IUIMTA PaCHpeeNiseT Harpy3Ky MO JBYM
HaIpaBJIEHUSIM U pacCMaTpUBaeTCsa Kak oreparas 1o KoHTypy.Harpyska
OT TUIMTHI Ha OaJIKy mepenaeTcss B (hopMe COOTBETCTBYIOIICH CXeMe pas-
PYILIEHVS TUTUTHI OTIEPTON MO0 KOHTYPY. Benmn4yuHbI ycniwii n3rudarommx
MOMEHTOB U TIONIEPEUHBIX CHJI O0AJIOK C TPEYTOJIbHON M TPANCICBUIHOM
Harpy3KaMH OIPeeNsIFOT ¢ TTOMOIIBIO TabIuII.

CymHOCTh KOHCTPYKIIMM MOHOJHTHOTO PEeOpPHCTOrO MEPEKpHITHSA, B
OTIIMYKE OT OOBIYHOTO IIOCKOTO, 3aKJIFOYAETCs B TOM, UYTO OCTOH, B Ie-
JITX SKOHOMHUH, YIAISETCS U3 HUKHEHW 30HBI CEUYCHUS, TJC COXPAHCHBI
TuIb pedpa, B KOTOPBHIX CKOHIIEHTPHUPOBaHA pacTaHyTas apmatypa .Ilpu
ATOM IUTUTHI B TIPOJIETE MEXKIY peOpaMu paboTaroT Ha M3THO Kak Oaiku

76



TABPOBOTO CEeUcHUs. BepXHsis Mmojka IIUTHI Takke paboTaeT Ha MecT-
HBII U3TU0 MEXTY peOpamu.

Tepmun  «keccon»  (TO-ppaHIly3CKH  «caisson», IMO-HEMEIKH
«Kassette») B pa3TUYHBIX UCTOYHHKAX OOBSICHSETCS MO-Pa3HOMY, HO
BE3/IC MOXKHO YETKO OTMETHThH OJUH OOIIMH MPHU3HAK, a IMEHHO: KECCO-
HOM Ha3bIBaeTCs SIMUKOOOpa3HOe yrIIyOJeHHE B CBOJEC WM OATOYHOM
MOKPBITUH. MHOTJAa 3TH TEepEeKphITHS HA3bIBAIOT BaelbHBIMA OT aH-
rimiickoro waffle slab wim xodepnsie coffered ceiling.

Puc. 3. Keconnoe nepekpsiTue

B OOBIYHBIX MOHOJIUTHBIX MEPEKPHITHIX KPETUICHHE IUIHT OCYIIECTB-
JIIETCS Yepe3 Hecylue 0amku. B oTiindre oT HUX KECCOHHBIC TIEPEKPHI-
THS BKJIFOYAIOT B CBOHM coCTaB peOpa, KOTOPHIE HCIIOIHSIOT POJbh HECY-
mux Oanok. PeOpa BhINOJIHEHBI ¢ arom He 6osiee 150 cMm u oOpasyror
CETYATYI0 CTPYKTYPY, YTO 00eCIeunBaeT mepepacnpe/ielicHue Harpy3Ku
Y JIOCTATOYHYIO €€ MPOYHOCTh. B pesynbrare Ha 00miee OETOHHOE OCHO-
BaHWE TUIUTHI HE MPUXOIUTCS OOJIBIINX HArPy30K, U OHO CIY)KHT B OC-
HOBHOM ISl CO3/IaHUSl €IMHON MOHOJHTHOM KOHCTPYKIMH, YTO TTO3BO-
JIIET YMEHBIIUTH TOJIIMHY C0s 10 5-8 cM. [[iist yBenmn4yeHus HallexHO-
CTH KECCOHHOTO MEPEKPBITHS TUTUTHI apMUPYIOTCA. [IMHUTHI BBITTyCKarOTCA
0011e#t TomuHOM OT 25 10 45 ¢M, IIpU 3TOM BBICOTa pedep, BHICTYIMA0-
IUX HajJ ocHOoBaHUeM, cocTaBiseT 20-40 cM. B cooTBeTcTBUM C MPUHS-
THIMM HOPMaMH CTPOHTEIHCTBA BBICOTA pedpa IOJKHA OBITH HE MEHEee
1/20 ot anuuHbl nposieTa. Pa3Mepsl MINT BBIIOIHIIOTCS 10 3aKa3y M MO-
T'YT foCcTUraTh 35x35 M.

Puc. 4. DneMeHTBI KECOHHOTO NEPEKPITUS
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Tabmmma 1 — TeXHHKO->KOHOMHYECKHE IIOKa3aTelld IaHeIeH
MIePEKPBITHHA MPOJIETOM 6 M, IMMUPHUHON 1,2 M, TP HOPMATUBHOM HArpy3-
ke 6 kH/M’

XapakTepHucTuka TommyHa, Pacxon Pacxon pabo-
cM Gerona,M’ | udeii apmary-
pBI, KT
CruronrHas MOHOJIUTHAS 16,0 1,15 56,1
MononuTHas KECCOHHAS 25,0 0,88 33,5
DOKOHOMHSI MaTepHAIIOB, - 23,0 40,0
%

Ipeumywecmsa KeccOHHBIX NEPeKpLlMuiL.

1 .3HaUnTENHHASl SKOHOMHS MATEPHAIIOB;

2.yBeIM4YeHUE HECYIEH CIIOCOOHOCTH;

3.CHIKCHHE Harpy30K Ha 3aHHUC;

4.a6CcoNMIOTHO CBOOOIHAS TUTAHUPOBKA 33 CUYET YBEIHMUYCHUS IpoJeTa
3JIAHHS;

5.apXUTEKTypHasl BRIPA3UTEIHHOCTb.

Heoocmamxu mexnonoeuu:

- TPYAOEMKOCTh BBITIOJHEHUSI pabOT M HEIeNeco00pa3HOCTh TPUMe-
HEHUS TaHHOW TEXHOJIOTUH IPU MAJTBIX MPOJIETaX 3IaHHUS.

Cosznanvie 1 BHEAPEHUE B MPAKTUKY CTPOUTEIHCTBA MIPEIBAPUTEIHHO
HaMPSDKEHHBIX KOHCTPYKIHN SIBIJIOCH BTOPBIM POXKACHUEM Kele300eTo-
Ha Ha KaYeCTBCHHO 0O0Jice BEICOKOM ypoBHe. [IpenBapurennHOe Harpsi-
YKEHHE TIO3BOJHUIIO TIOBBICUTH TPEUTMHOCTOWKOCTbD, )KECTKOCTh M 3HAYH-
TEJIHHO YMEHBIIUTH COOCTBEHHBIN BeC KOHCTPYKIHH, CAelaB UX He
TOJIBKO KOHKYPEHTOCIIOCOOHBIMU C METALTUYCCKUMHU KOHCTPYKITUSMH,
HO 1 00JI6€ YKOHOMUYHBIMU IIPH U3TOTOBJICHUH U 3KCILTyaTaI[|H.

B Pecniyonuke benapycs MeTo mpeaBapuTeIbHOTO HANPSDKEHHS Oe-
TOHA TPUMEHSUICS JIUIIb TPU U3TOTOBJIICHUU COOPHBIX KOHCTPYKIMH Ha
3aBojax JKbU. CeromHs cutyaruss MEHSETCS KOPEHHBIM 00Pa30oM.

B benapycu nuMmeeTcs HEKOTOPBIN OIBIT BO3BEJAEHUS 3[aHUM C TIpe-
BapUTENbHBIM HampspbkeHneM. Hambonee 3HaumMble 00BeKTHI - lleH-
TpaJIbHBIN aBTOBOK3an (r.MuHck) u Galleria Minsk Ha npocniexre [Tobe-
mutenedt (r.MuHCK).
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Tpebyemoe HampsbkeHHe B OETOHE cO3JaeTcsi 3a CYeT Iepenadu
YCUIIMS HATSDKCHUS apMaTypHBIX JJIeMEHTOB. [IpocThiMu clioBaMH
apMaTypHBIA JJIEMEHT KeJle300€TOHHONH KOHCTPYKIIMH pacTSITUBAIOT
MOYTH [0 paspblBa, TIIOCIE€ HYEero OH CTPEMUTCS BEPHYTHCA B
MEPBOHAYAIILHOE COCTOSHUE, T.€. CXKATHCS, TEM CaMbIM CO37[aBasi yCHUIIUE
obxatrss OeToHa B PACTSIHYTOM 30HE. B CBS3WM ¢ ATHM pa3mnyaioT JBa
BHJA TIPEIBApPUTEIBHOTO HANPHKEHUS MO CIOCO0Y  HATSHKCHUS
apMaTyphbl:

1.Ha ymopsl

2.Ha 6eToH

Crioco0 HaTsHKEHHsI apMaTyphl Ha YIIOPBl IPOU3BOIUTCS Ha CTEHIAX
B 3aBOJICKHX YCJIOBUSAX. ApMaTypHBIE 3JIEMEHTHI PACTATHBAIOT, 3aTEM B
¢opMy 3anmmBaloT O0E€TOH W mocie Habopa UM TpeOyeMol NPOYHOCTH
apMarypy «otmyckarT». Co3maercs 3pdexT 00xaTust OeToHa.

B cBoro oyepenp crnoco0 HAaTsHKEHUS apMaTyphl Ha OCTOH JeNUTCs Ha
JBa crioco0a:

l.co cuernnenuem

2.0e3 cuerieHus

B mepBoM ciiydae B TeNO KOHCTPYKIIMM Ha CTaJUU OMATYOOYHBIX
paboT ®W apMHUpPOBaHWA VKIAABIBAIOTCS KaHAJI000pa3oBaTeld U3
TOHKOJUCTOBOM craigu. Ilociae OeTOHHMpPOBaHHS B 00pa30BaBIIHECS
MOJIOCTH BBOJATCS apMaTypHBIE AJIEMEHTHI M3 BBICOKOIIPOYHOW CTaH
(kaHaThI). 3aTEM TPOU3BOIAT MEXaHWYECKOE HATSDKCHUE MPH ITOMOIITH
THIPABIMYECKOTO OMKpaTa ¥ HWHBEIHUPOBAHUE TOJOCTH OETOHOM IO
napieHueM. [locie TBEpACHHS TPOMCXOIUT CIEIUICHUE apMaTypHOTO
arIeMeHTa ¢ OeToHOM. . B ciyyae npuMeHeHHs cucTeM 0e3 CleryIeHuUs
B TeJI0 KOHCTPYKIIMH Ha CTaJAWH MPOM3BOJACTBA OMAITyOOYHBIX paboT H
APMUPOBAHUS  YKJIAQJBIBAIOTCS  CICIUANBHBIC KAHATHI  3aBOJCKOIO
W3TOTOBJICHUS B TUIACTUKOBOU TPyOKe.

Puc. 5. Cxema nunbenpoBanus kaHanooOpasoBarenei
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Bce mpoctpaHCcTBO MexAy TpyOKOM M KaHATOM  3allOJIHEHO
AQHTUKOPPO3UOHHBIM ~ COCTaBOM, KOTOPBI  TakXke  CIIOCOOCTBYET
YMEHBIIEHUIO CWJI TPEHHWs TNpW HATSDKEHWW KaHarta. 3aTeM, Kak H B
ciIydae co CIeTIICHHUEM, MTPOUCXOUT OETOHUPOBaHKE, HA0OP TpeOyeMoi
MPOYHOCTH M MEXaHMUYECKOe HaTshkeHue KaHatoB. [lepemava ycumimid
HaTSDKEHHUSA OCYIIECTBISIETCS TPW TIOMOINM AaHKEPHBIX YCTPOMCTB,
COCTOSIIIIMX W3 AHKEPHOHN IUIMTHI M 3aXHMa. AHKEpHas IUINTa MOXET
OBITh KaK MPSIMOYTOJNBHOW Tak W Kpyrioi ¢opmel. Takxke cymiecTByeT
MyJIbTHAHKED AJ1s1 PUKcalum cpasy 4-x KaHaTOB.

3aKUM COCTOMT W3 TpPeX IAHTOBBIX OJIIEMEHTOB C BHYTpPEHHEH
pe3w0oii. [loce HaTsHKEHUS 3aKUM PACKIIMHABACTCS B AHKEPHOI MHTe.

Pabota mo mpenBapuUTENHHOMY HANpPsDKEHHIO KeNe300€TOHHBIX
MOHOJHTHBIX KOHCTPYKIHA B IIOCTPOCYHBIX YCIOBHSX CBOAWTCA K
Hape3Ke KaHaTOB TpeOyeMol JTHHBI, YCTPOMCTBY aHKEPOB, pacKiajike
KaHaTOB B MPOEKTHOE IOJIOKEHHE M HATsDKEHHIO, T.€. HE CIIOXKHEE
00BIYHOTO apMUpPOBaHHA, U HE TPeOyeT BHICOKO KBaTH(UIIMPOBAHHOTO
TepcoHanIa.

a) 6)

Puc. 6. a)[lpuniumn aHKepOBKU KaHATa IIPU IIOMOIIHM IIAHI'OBOTO 3axBaTa.BBepxy-
MOJIOKEHHUE IIaHTH 10/« OTITyCKa» KaHaTa,BHU3Y-TI0JI0KEHNE LIAHTHU T10CIIE «OTITYCKa
kakHara.60)KaHanooOpa3oBatens 13 roQprpoOBaHHOM CTallK C HArPsATraeMol apMaTypoit

B o0mieM ciyuae pacuer ycuimid u JaehopMaiidii KOHCTPYKLIUH OT
MPEIBAPUTEIHLHOTO HAMPSDKEHUS OCHOBBIBACTCS HA CIICAYIOIIUX IMPUH-
UITax:00kaTre OETOHA,pa3rpyKaroUe yCIHs,Pa3rpyKaroue MOMEH-
THI.

B nuriioMHOM mpoekTe OBUIO Tak e MPHHATO PEIICHHUE O UCTIOIb30-
BaHUU TIPEABAPUTEILHOTO HAMIPSDKEHUS CO CICTICHUEM Ha OSTOH.

B kadecTtBe KaHay00Opa3oBaTeliell MPUMEHSIOTCS METaNInYCEKHE
ropupoBaHHbIe TPYOBL.DTH JIEMEHTHI yCTaHABIMBaeM 10 mopabose.B
KaHaI000pa30BaTeIu 3aBOJSATCS CEMHUIIPOBOJIOYHBIC KAHTATHI JHAMET-
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pom 15,3 mm. [lomumMo KaHATOB MCIMONB30BaJIaCh HEHANpATracMas apma-
Typa AMaMETPOM 22MM.
[IpenmymiecTBaM HCIIONB30BAHUS TPEAHANPSDKEHUS TUTUTHI  TIEepe-
KPBITHA 3TO €€ XOPOIasi COMPOTUBIISIEMOCTh aBAPUITHBIM BO3IECHCTBUSIM.
Taxue cuctembl npuMeHsioTcs B EBpornie u Amepuke yxe 6onee 50 ner.
Tabmwmia 2 — CBomHBIE TaOIUITBI MATEPHAIIOB Ha STYCHKY IX9IM

No Marepuan En. bes npen- C npen-

m\ U3 | HampsOKEHUs | HampsyKeHUEM

II M

1 | beron B35 M 28,26 21,06

2 | Apmarypa AS00C KT 4050 1782

3 | Onany6ka M 101,88 81

4 | Hanpsraemas apma- KT 0 298
Typa

5 | AHKepHbIE YCTpOU- T 0 17,8
CTBa
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