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UEJY ¥ 3ALAYM WCCIELOBAHMA

PacxOnH Ha YCTPORCTBO OCHOBAHHA H dyHNaMEATOB B MPOMHUJCHHOM ,

rpasnadCKOM M EHINMHOM crpoureabcrBe, COCP cocTABAANT B HacTOoAmee
ppeMs, N0 OPKEHTHPOBOYBHM HORCHETAM, gosee IO wmipn.pysael B ol
B gauxaiimye I[0+20 ser c¢ yEESJHUECHHEM RANUT aN0RAOKEHHH B CTPOBTEADb-

CTBJ 3T4 PAcXONs BO3PACTYT B HECROJLBKC D&J. Orpounde 3arpatTH H3

yCTpOHCTBO OCHOBAHHK ¥ byHnaMeHT OB UpReZONpereNANT PHCORHA DKOHOMH-

yeckui afPexr or ycuiamh 10 yCOBEpUWEHCTRORAHMUD METONOB HINOARTHPOBE~
H¥A ¥ cnocoCoR UPOUS BOACTBA pacoT b 2roff 06JBCTHR CTPOWT LA >CTBE,

B GoAbLEHCTRE 4JAYYaeR B2AE300ETORHHE PyunadeHIE UOR RCJACHEH
'HX 312HMY BHUIOAHAUCCA B BHAC orzeapas X QyAN8-

OpOMHIIAE RHHX KApPKac
(AeHTOYHHX, NJAWTHHX H

MEHTOB. [pnMeiiesue EPYTHX THNOB (YHIAMEHTOD
MpOUMX) RMBHPUETCH, XaK UPABUED, OCOOHMN [Py HTOBHMH YCIORUAMY

CTPOATEALHON OAONANEHN.
B 3apMCUMOCTHM OT KeHCTBYOm2H HA XOJOHHN HAVPYSXH OTLoMLBOCTO#R-

qie (YRUAMEATH NOAPE3AELALTUR & TRH THSAS aerxo (20~25%), cpeunwe

(50-65%) u TAXCAC HATPYECHHHC (10=-30%), Ecxw pagcra QyuLausATa

Nnon JAerxko ¥ TAH®RELQ Al DYRETHEE EOJOFHUE H3Y4YeHa B RacTOAlEee PpOMi

HOCTATOYRO XOpOMO, HBMEeTCs PHA anpoUKpOBAHHMX FHUOBNX pemenufi, T0
padora QynnamedTa NOL CPEAKE HRCPYTERANE KOAOHHHM K3YYCHA RENOCTA=
TOYHO. |

B pocxenmse rojd QynnamsHTH JOR CPEAHC HarpyKoHHHE KOJOAHH BH-

NoNEADTCA 00 THOY cocwrapudX, llag COJBUKKCT B rarux GyHZAMEHTOB Xa-

pPaKTEepHH CJENyDmHKe OCOBEHHOCTH: REAHYHHE HBIPYIOK - 200 ¢ 450 7

naomans nozompd = no I0-ic w™ ; CpemHis rayGuRa 3an0EeHHA = B0 3 M;

3RCUEHTPHCHTET f10 NOAOMBE OT 0 a0 I M ; Goxbpwoe pa3Hoodpa3zie KOMNIO=

HOBOYHHX pemeHnni.
CpapHATENbHHA aHejIH3 COOpHHX $ynnamesToB MOA CPENHE HarpyXeH=

HHEe KOJORHH KapKacHHX NUPOMHEMJIEHHHX anauMf, BHNOJNHEHHH# B riIape Ly
nora3an, YTO C TOYEA 3DEHHA KOHCTPYKTMBHOTO pemeHHd, TEXHOXOTHYHOC~
W P MACOTOBJAGHHE H MOHTAaxXe, Hanooxee NpenfioYT KT eAbHEM ABAAETCA :

¢ yHIAMEHT H3 pacnpeneAnTeibHoli TPABEpPCH H HeCcTHRYEMNX MOLKJIANHHX
naur. Pacuer -croumocTd { ¢ yuerow gaxropa EpeMer#) pasAuyHHX BapHAH-
70P CCOPHO—COCT aBHHX (yHNaMEHTOB TaKFE NOLTBEDELAET 3TOT BHEON. OR-
HAKO HENOCTATOYHHHK 00DEM BecaeLOBATENRCKAX pador MO Eﬂmeyxaaaﬂﬂouy'
puny QyHAamMeHTA UDHBONHT K TOMY, yT0 B OpOEKTHOR NpaKTHKE €ro pac-
qer BHNOAHAETCA JAHGO MO AHAXOTHH C MOROFHTHHME $yBramesTawa, XARGO
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RONOALSYDTGHA PacHeTHHE PHNOTE3H, He NONKPENNEHHHE JKCIEepAMEHT aXbw
HHMH MCCXEHNOBARMAMHK. | i

B Racrosmee Bpemd RJA pacuera8 cOOPHO~COCTABHHX YYHLAMPETOB
. MDEMEHADICA TpPH METOLA: METON, H3JOXKeRBH nepmBoHauaxbae ¢ Cn I23-55
B BomenmMil 3aTeM C HOUOJEEHWAMH M uameneruamm B CHull Il-A I-527% )
M,U.Topdynora-llocanosa u C,A.PUBKMHA. AHANH3 3TUY METOIOB (Pﬂuga I)
MOK&a3aX, 4YTO O3NPpaM PEaKTHBHHX KOKTAKTHHX HNABJAEHMA, DPACCUVTIdHHM
TpanXuUrRoHHEM meronoM, no M.U.['opdynoay-llocanosy u C. A.PuUBKUHY, NpK-
CYRE KayeCTBEEHHE PA3XMYMA: B MEPEOM CJAyYae 3NKpa OYepuYeHa MpAMOii
JRHEE}, BO BTOpPOM - ROTHYTON KpWEBOIi M B TpeTheM - BUAYK.OWH. UPAPHA~
TEJAbAHE pacueTH N0 TpeM MeTOoNaM OCHApYXMBALT CJhaenynomee:

a) DEeaKTHBHHE NABJEHHA, pacCyMuTansse no M.N.[opGyHoBy-llocanory,
" M@HbmEe InaBJEHH#, PACCYHTEHAHX TpAaNKUHOAHHM METONOM, P USHTPAJAbHOHX
YacTH 20DUpH 00 RJHHHOH CTOpOHE OOAKJAANHHX OJuT Ha 80-85%, a no ko-
DOTKO% cTOpoHEe - Ha 280% ; namsenus, paccuurandue 00 C.A.Pusaury,
Ha I6-20% Menabme LABJEHHHA, PACCYNTAHHHX TPALKUMOHHHM METONOM ;

G) DPOYHOCTH KODOTKKX, CPDENHHX M IJMEHHX NMOIRJANHWX NJAKT MO
M.K,TopGyRrosy ~llocanoBy cooTsercrrsenxo rRa 10, 20 m 43% mvwe, a o
C.A.PuBKEHY - Ha 28, 27 = 20% HUKEe NMPOYHOCTH, PACCUMTAKHOK TP aRKUNi- g
OHHHM METOZNOM ; :

B) Hecymas CMOCOGHOCTH TPaBEpPCH IO . APuBKMHY HA 16~I7% Ruke
gecymei#f cnocoGHOCTH, PACCUYMTAHHON TpPaNMUMOHHHM METOLOM.

KayecTREHHHE M KOJHUYECTBEHHHE pal3AuyMA B METONAaX pacyera coop-
BO=COCTaBHHX QyHIaMeHTOB MO CPEenHe HarpyXeHHHE KOJOHHH CBWIETEeNb-

"  CTRYDr O HEOOXOINHMMOCTH 3JKCMEPHMEHTAJNBHOI'O MCCHAENOBAHMA pPaOOTH KAk

BCcero PyHnaMeHTay TAK KB OTIEJbhHHX ero 8JEMEHTOB.

B ¢pA3H ¢ 9THM UEJbD HACTOAlWero HCCASNOBaHHA ARAAACA ERGHEpH*
MEHT albHO=T eOPETHYECKAl aHANK3 paGOTH COOPHO—-COCTABHWX QYHNAUEHTOB
B3 TPAEREPC ¥ HECTHRYEMHX NONKJALHHX MAKT OOA CpenHe HarpyXeHHHE
KOXOHRH, "

. SanavaM¥ KCCJENOBaHUA ABJAJACH:.

— pa3paCoTRa METONMKH BKCMEPUMEHTANbHOT'O MCCJENOPaHKA HaNpf-~
ZeHEO-1eDOPMAPOBAHHOTO COCTOAHAA BAEMEHTOB TAKOrO PyHLAMEHTa ;

- aHAXM3 HANPAZEHHO-AePOPMAPOBARHOTO COCTOAHHA IDYHTA OCHOBA-
HHA, NOAKXALAROH DAMTH, TpaBepcH ¥ QyHZaMeHTa B UENOM ;

x) Oror MeTron, noxyuwemel# HauGosbmwee pacnpucrpaﬂeﬂneh B UenAX
COKpameHui TEKCTa B A8xbHelmeM OYyLeT WMEHOBAarbCcsa 'TPANHUHOH-
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- YTOUYHEBHE MEeTOIA pacuera QPYyRNmamMeHTa, COCTABJEHHOI'O H3 Tpa=
BEPCH M HECTHXYEMHX MOLKJAANHHX MJKT. |

MiccepTalnonHad padoTa COCTOUT K3 BBELEHMSA, HETHPEI rjaas, 3a-
KADIEHYR K npusOxenuit. O6pen padord - 124 CT pAHHLY, Taﬁnnu- 1 I
DKCYHKOB - 42, Jqureparypa - 12l HawuexoBaHue. i ‘

B raape 1 paccMOTPEHH CYUECTEYDMmHE KOHCTPYKT MBRHE pemeﬂuﬂ i
PyuiaMedTos MOM KOJAOHHH NPOMBUJEHHHX 3L2aHHK CO CPEIHHMU Harpyaxaun
SHOQJLYEH SPARHMTEJDLHHN AHAJNK3 METOROB pacyera cOOpHO-COCTaBHOIO
dyyrayesra, B rxape 2 E3JOKEHH NPUMEHEHHHE B ILUCCEDPTaLUOHHOK pado-
Te METONH 3KCHEDUMEHTANBHHX UCHHTaHUit (1a60paTOPHHX U HATYPHHX) -

H MOZLSJNHPOBaHKA padoTH CGOPHO-COCTABHOrO QPyHHaMeHTa OOJAPHSAUHOHRO-.
ONT HYeck¥M MeTonoum, [yapd 3 B & NOCEAZEHH AHAJU3Y IKCNEPHMEHT aXbe

HEX RAHHHX O HANPAXKEHHO~1eQOPUMDOBAHHOM COCTOSRMH TDYHTA OCHOBAaHKA,
QONKAANREN OJAMT, pacnperesuTesbHONl TpasepcH M PyHnameHTa B UEAOM.

==

METOIMKA SKCHEP YMEHTANBHEX WCCJIELOBAHMM

-« Jkemepy¥MeuTalhHbe Mecaenoranus (raapa 2) Bﬂnnaﬂﬂxﬁah nocreno=
BATE/LHO B TPH 2rana: I) XadopaTOpHHE MCTHT aHHMA MoneJel B wmacmrTade
I:10 » uzrygx BuABJIEHHA TPECOBAHMA X HATYDHOMY 3KCNEDHMEHTY;

2) Har YpHH8 UYcNHTAHHA 00pas3loB cﬁopﬂo-cocTaﬂﬂﬂrn PyHnaueura B Le-
AAX ONpeneNeduA NaBJeHHd B KOHTAKTHOM CJOe, YLJMHEeH#H B apuarype
4 OETOHE 5JEeMEHTOB QyHDaueHTa, O0CANOK -H NPOrNGOB- B XAPAKTOPHHX TO0Y-
E£X, BEAMYHR DACKPHTHA TpEemKR, Hecyne# cnocodHocTH PYHIAMEHTA H
€T:: RXKEUSHTOB ; J) NMOAAPH3ALKOHHO-ONTHYECKOE MONEJHDOBAHHE CHCTEMH
"rpy AT~y HNaMeRT™ B UENAX BHABJECHMA OOUEH XApPTHHH HanpAXeHHO=Nefop=
MEDOBAHHOT'O COCTOAAIRKA IPYHTA OCHOBAHMA W BAEMEHTOBR (yANAMERTA. -
Jlagoparopube HCMHTAaHuA, B JaGopaTopAOM XOTKE PA3MEDOM i
I80 x I00 x IIO cm monutaxo I6 monexe# TPaBeps H 48 monezel nox=-
KJNalHdX OJKT. ['DYHT, MCMOAB3OBAHEHE B KAYECTBE OCHOBAHHA, MpeR-
CTapjieH 3ADBHAZBHHM CYIJIUHKOM. llepen SKONEpUMEHTOM TPYHT JOJOTHAX=
CA XO BEXHYMHH ONTHMANBHOM HJOTHOOTH; XapaKTepK3yeMoR ﬁ;——-o,'g?.
JlaSopar OpHHA 3KCNEPHMEBHT NO3POAUA OTPAGOTATH HNPOrpEMMY R MEB-
TONUKY HaTypHHX KcnHTanui, TpedoBaHHA K MOAMPOHHOH yCTAHOBKS R
o0pa3uaM, METOR¥KY 3aMepa HeOOXOXMMHX NAaHHHX, TPEeCOBAHER K Kayecr-
BY K HAaEXHOCTH JKCMNEpHMEHTAJbHHX HaHHHX, Kpoue troro, 6Hixa miApie-
HA BO3MOXHAA KapTHHA paspymeHus odpa3luom,

lipopenerutft no mMarepnarau xa6opaT OPROrO axonepnuenra.paoqar
neudxonnuoro noauuecrna HaTYpEHX ncoHranEf moxasax, 4TO npl ypnnne
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paleXgocTh, paphHoM 0,85, B B NpeuanonoECHNY, YT0 BEXMYUHH CrydalHOH
R OWCTEMATHMYECKOH OmHGOK paBHH, KOJXRYECTBO penuTanuit mpZ 3aHspe
KOHT aKTHHX NaBieHH#l nOoJxHO OHTH HE MEHCE I2. B crA3¥ C STHM B 3KC~
NepraMeHTe RCNHTAHO 36 NONKJALHHX KT (I2 cepufl 1o TPY¥ KODOTKXA,
CPEAHRX MJAW ZAJUHHHX MAHTH B xaxnoii cepu#) n I2 pacnpenesnTedtHHX
TPAREPC.

HarypHhe MCNHTAHWA. Pa3mepH 3KCMepMMEHT aJbHHX 00pa3uoB NpKHA-
¢4 ¢ yueroM Tpecopankii, BHABJICHHHX B NaG0paT OpHHX UCTHTaH#AX, P
nponoplxy¥ K PaxTHUECKHAM Da3IuepaM pymnamenta I:I,5 - I:2. Onuruue
o6pa3nod CHJW K3TOTORBJACHH Ha Bepe3OBCKOM 3aBONE CTPOHTEJbHHX KOH~
crpykuuit (B3CK). KOHTpOXE KayecTEa MPUMEHAEMHX MaTEepEaJOB # CaMHX
R3zZexul ocymecTBAANCA Ha 3aBone Mo MpuHATOH Ha B3CK weronuke. Or-
KAOHEHHe pa3MepOB COTOBHX uaneamnit or TpedyemHx He ODPEBHEANO * 5 uM
0o ZJMAE ¥ + 2 MM MO BHCOTE M WHPYHE. o naHuuM 33aBONCKOH Jadopa-
TOpDKH OTKAOHEHWH B KavecTBE HCIONb3OBAHNEX MarepuaioB (Gerosns
craii) HE OTMevaroch, Bce 2r0 MO3BOJAET CHHTATH, HTO 2KC e MMSHT a~
ZbHHEe ofpasln COOTBETCTBYDLT M3LETHAM cepniiHOro NpOH3BOACT Ba.

JrCOepUMEHT albHHli CTEAN COCTOAN W3 JOTKA ¥ CHJOROH YCTaHOBKH.
Pa3suepd JAOTK& B OJAHE - 3,7 x 3,7u, BHCOTA ~ 3,4 M, UTO oTrsyaer
rpeopaHKAM K 3auepaM NaeJeHRd B IPYHTOBOM mMaccKHpe. CHlioBaA ycTa-
HOBKA MpEncTAaRAAET paMy C MOAPEmEHHHM PHAPARIMYECKKM TOMKDATOM
rpysononbdeunoctbp 200 T.llonpecuoe yoTpOHCTBO OGECMevnBaso peryru-
popaHne ONOXOXEHUA HOMKpara No pucore B npenexax 400 wm ¥ B T'Oph=
3OHRTArbHOA ODAOCKOCTE B Hpenesax 200 mM.

OcHoBaHMe MON OMHTHHE PyHAAMEHTH HA OKCNEpHMEHTANbHOM CTEHIE
6HAO MpEeNCcTaBAEHO 3ANBAAJBHHM CYLJIAHKOM xeyroro uLpera (yneAbHul
-pec - 2,75 r/cu”; oGremHuli BEC - 1,78 n/cu3 ; BJIGXHOCTD -17,2% ;
nopacrocth - 4I,2%). Momroroexa OCHOBaHWA PEJACE ®3 P'pYHTa Hapy-
EeHROH CTPYXTYpH. OTCHIKA TPYHTa B.JOTOK MPOM3DOLKAACH METONOM
NoCXONROrO YNJOTHEHHSA. KoRTpOJb CTENEHH YOJAOTHEHHA OCYWLECTBAAICH
¢ nomombp NpuGopA chﬂnaprﬂnrn yNJOTHEHHA ¥ MPHGOP& AJA XOHTPOAA
xagecrpa YHAOTHERAA’. M3MepeHHA IBYMA OpROOpAMA MOKA33Ak, HTO
xﬁyeerno ynaorHersoro rpysra (nui mproopa CTaHapTHOTO ynaoTHeHNA
_Jd._ = 0,98) orpeuaer TpeCOraBHAM, MPENBABJACMIM K OCHORAHHAM NOX

onY -
byrnaueHTH,

x) ABrOpCEOE CBHAETEXbCTBO B 222709 or 5 man I968r.
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PeaKTHEHHe 1aBJeHid Mo KOHT aKT HOl noEeprGCTu'pefuc:pHPOBaJch
naT YnKOoM napJeruik, WA BHSBJIEHWA onT¥MaAbHOA KOHCTDYKUWH KuTﬂpoto
AETODOM OHJAM WICOTOBJEHH H MCTIMTAHH TPH BHAE MECcno3d:. C cunponpeot-
pa3oRarciem, C KO blepHM 4YBCT BHTEJABHHN JEMEHTOM H Tpaﬂc¢opuaTop-'“
HOro THNA, OCOGEHHOCTY KOHCTPYKIUUH nepB0li MECNO3H NOCTATOYHO NO=

ApOGHO OliMcaHd B JHTEPaTyPe. lpe Zpyrue MecLo3d NpeLJoXEHH aBTOpOM
a .M. Kpacuby, lcnouTaHud TPeX TUNOB Mec103 B DHAPOCTATHYECKOM O0aKE

4 Ha Tpydre noKasasi, HTO HAWIYHUHMA 0Ka3aTeJAMH TOUHOCTH W CTa-
GHiLEOCTH pedydbTaTOB OfAanaer uecnosa ¢ CHZpONpeospa3oBar esed, KO-
ropai X MpMHATA B KayecTre Nardukad napneuus. JarT4MKn TapupOBalHCh >
no weronwke I,C.bapaiopa, IlloBropHas TapupOBKa, MPOBEAEHHAH 4epes -
6 uecAlleE NOCJE NepBOH, HE BHABUJAA CYEECT BEHHHX OTKJOHEHWH B palo-
Te L&TUYAKOB. : |
Kax [0Ka3ani¥ panee OPOBENECHHHE WCCXENOBaHHA, Np¥ DaSUCUCHHH
Lean03 D MIOCKOCTH MOMOWBH QyHZAMEHTA WIN NpK yCTaHOPKE MX B IPyH-
Tz gon (QYyHAaMeyTOM Ha PAacCTOAHKH I0 cm OT ero HONOWEH, RATHUHKH Af=
v OUMHAKOBHE pEe3yJbrarh. luoe pa3Menenne Meclol MpMBOLUT K HCKa=
APHUD DAMEDsEMHX BEAWUWH LapieHui. lipR 3anEJKE wecno3 » Texo Qyn-
naneHTA HAa AX NOKA3aHWAX CKa3HBaLTCA HEpOBHOCTY MOBEPXHOCTH OCHO-
saKWA, KOTOpHE NpPEeNnATCTRYyDT XOpOmEeMY KOHTaKTy MECcHOo3H C TDYHTOM ,
xpOME TG0, 0CAa0AAETCA ceyenHe ¥ Hapywaerca CTDPYKTYDAa MaTepraia.
B cpA34 C STHM B LAHHOM MCCHENOBAHHM MECAOSH yCTAHABAKBAAKCEH B
®OHFAXTHOM CJOe 'pPyHTa Ha paccTOAHME IO ¢cu orT HuEHEeH rpaHR NOA-
WranAHY MJAMT. JJA OpenoTBpameHMa HapyREeHHA OLHOPONHOCTR KOHTAKT-
HOro CAOS OCHOBARUA AATYMEAMH IaBJeHKA KX KOJXKUYECTBO gHa0 Or'panE-
yero [9-sp mrykamu (8% or Bcefl naomany PyHRaMEHTA).
Pagoueuy HCIHTaH¥D SKCMEPAMERTAJBHHX o6pa3nos npelmecTROBAXE
TPKH UKKJIA NpenBapUTeNbHOr0 00XaTii. Kaxnuft u¥kA BEADYAR CTYREHHA-
Toe 3arpyReHue, BHAGDXKY B TEHUCHUE 20 MMHYT NpH HArpy3Ke 0,I-0,2
Pmax K CTYNEHYaTHHK COPOC HAUPY3KE 10 HYJAH. locsne RHDEDKKH B Teue-
gue 30 MMUAYT UHKA DOBTOPAACH.
" OKCHEpHMEHTANbHOE VCNHTAHKE  XapaKTepH3oBanoCh cTYMEHUATHM YRe-
N¥YEeHHEeM HArpy3KH ¢ LOBELCHHEM onuT HOro dymramenra A0 PASPYEHERHA.
KogugecTB0 cTynenefl 3arpymenns HAXOMMIOCH B mpelenaax Of 6 10 8 B

3 aPHCHMOCTR OT MPOYHOCTH odpasua, VMureppaiy Mexny GTYNERAKH MDE-

yumasnch 1o I15-20 muayT. flO ucT e9eHAN - YKa3aHHOTO, BpEMEHE CHEMA-

Inch NMOXa3anRpA NpUOOPOB. e T g ' &
PerscTpalus yIAMHEHuHA dxemenToB JyHNEMEHTS npoOM3BOAKIACEH ©

noMOmbD TEH3OMETPHUECKHX AT YRKOB CONPOTHBACHRA (6asa 50 MM ~ ODH
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JCTAHORKE HalﬁBTDH U I0 MM - nJA anM’%. ypH). CHATAE mNOKazanuii ¢
9AEKTDOT EH30METPOB OCYMECT BAAAOCH ABTOMATHYECKHM H3MEPUTEJIeM ne-
¢opuauun Ai-I ¢ KOMMyTHpyomMM YyCTPOACTBOM, BEJHYUHH OPOrHCOB X
0canok (MKCHDOBAJHCH MDA NONOUH NPOrXOOMEpOB 6 A0 B wHRMKaToOpOB
9acOBOI'0 THNA ; BEAMUMHA PACKDHTHA TPEMWH B 3JEMEHT2X WYHLAMEHTA
ycTaiapiMBazach NpPH NOMONMK JYyN NMECTHKPATHOrO YREJHUEHHR i Kani(-
DOBOUHNX HyNoB., CHIHAXH G Mecn03 $HKCHDORAZH CTaTMYECKHM MOCTOu

BCT-4, SanMch mokas’aHuit Bexach MOITAMHO B KypHalie HalinAexnkH.

- Nlpenea pacupOCTPEHEHMA TPEWHH PHKCHPOBAXCH OIPaHHUMTERaROH YepTnh

C YK83aHHem HOMEpa 3arpyXenrA.
MoznesupoBaHEe pagoTH COOPHO-COCTABHOrO (yHAamewTa. Mg BHAB-

XenEs o0mero xapaxrepa pacipeneneHMs NaBieHuk B KOHTAKTHON 30He, -

B TOZWE IPYHTOBOrO MaccuBa ¥ B 3JemMeHTax QYHHaMeHTa, a8 TAKKE 114
MOJAYUYEHHA BEJUYUH HOpMAaAbHHX, KaCaTeJbHHX K DPJIBPHHX HANDAXCEHH B
makHofl padoTe KCNOJB30BaH MOJADK3ALUWOHHO-ONTUYECKHUH WMETOZ MONeLi-
poBanEA, JOCTOMHCTEBOM METONE ARJAETCA BO3MOXHOCTH MHOUOKDATHOPD
OnEepaTHBHOrO MOIEJMPOPARHA PAGOTH DA3JMUHHX BHAOB QFALAMSHTE MNpH
H3MEHEHAN RKOMINOHOBOUHOW cxewd (paccTOAHMA wexny NOBDKJALHHMA MIH-
TAMK, BHJIETA KOHCOMAH), CXemH 3arpyxenun (UGHTpaAbHOE ¥ BHELEHT-
pPeHHOoEe) Ge3 BHAUMTEABAHX 3aTPAT, UTO HEBOIMONMHO fIDH HATYPHHX MC-
MTaHAAX, a TAKXE BOZMOXHOCTH MOJYYEHHSA HEHpoHEHBPD NoJAsl Halps-
EeH Ui, ]

LnAd aHanusa BAMAWAA Da3nBMAKM OOAKJNANRHX (AT HA HANPAKEHHOE

"COCTOAHKHE OCHOBAHUA, MOCJENHEE MONEJMPOBANOCh NAACTMHOH K3 ONTH~

YeCKR AaKTMBHOr'o Marepuasa (Ha ochope 3nORcHIROR cmoau SI~6) pas-
mepamE I40 x 30 x 8 mM, BeanykHa pa3SABHNEKHM OOAKJALHHX [JABT, HMH-
TRPOBABUKXCA mTamnamu (macmrad 1:57) npukumanach paBHol O,4c-
0,57-0,71 wupHHH onEOro wramna, papHoit 5 mM. B ocranbHHX cayuasX
(anaar3 HampsAREeHHOrO COCTOAHHA TPABEPCH K MOIKJANHOK MAMTH) OCRO-
BaHHEe MOIEJIRpOBANOCh CJIOEM DPE3UHH.

H3 oOTHYeCcKK aKTHMRPHOI'O MarepHaxa OHAR M3IOTORJIEHH TAKKE MONe-
AR noaryganubx oxadr (macmrad I:200) mag anaau3a BAWAHKMHA BHAETA KOR-
COJAH NA#T WA KX HaNpAEeHHOEe COCTOoAHMe (BeJHuYMHA BHJETA MPUHKMAXACH
papaoft 2.75 ¥ 3,75d , rae d _- nauua, papHaa 8,5 cm). -

H3roropaeHHHe MOLEXM »CJOXb30BAJAHCH B TPEX THIAX SKCHOEDUMEH-

0B [O- H3YYEEHD HANPAKEHHOTO COCTOAHMA: a) PyrRnaMeHTa B HEXNOM
(TpapepcH M3 ONTHYECKH AKTHBHOT'O MaTepHaza, NOIKJALHHE MIMTH M
KOJXOHEH ., H3 OPTraHK4ecKOro CTExJa, OCHOBaHHE - CJOH pe3uHH)

6) pmoaxxazroft maWTH no namuHO#t cropore (Tpapepca K3 Meraria, NOA-

KAanpHe NARTH B3 ONTHYECKN AKTHBHOTO MATEpKAia, OCHOBAHAE - CAOMK
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PE3KHH) ; B) TpyHTAa ocHoBaHuA (TpaBepca ¥ MOLKJALAHE MAATH ~ K3 Me-
Taaja, OCHOBAaHUE - K3 ONTUYECKM AKTUBHOI'O M&TEpHaia).

Harpy3aka #a MO7MeJb NepenaBajsach CTYNEHAMH: IAA TPABEpCH - OT -
3 30 250 Kr; 2JA NOZKJANHON NAMTH = OoT 3 1o 53 KI'; AN OCHOBAHHA -
or 3 zo 203 xr. Ha ka¥no#f cTrynmeRu 3arpys3kKu BO BCEX TpPEX THIAX 3KC—
NMEPHUMEHTOE MpoU3BOoAMJIaCh QOTOCHEMKA KApTUHH NoJaoc. [IpH HCnHTARUH
MOLEeNEeH Tparepc Kak B cJAyudae leHTpaabHOro, Tak MU BHEUEHTPEHHOI'O
3aI'DYXEHUSs NONOJHHUTEJNbHO CHMMAJHCHh KapTHRAH H3O0KJIKH. JIA NMOEBHUEHHA
TOYHOCTH MOJY4YaeMHX pe3yJbTaroB MOLEJNb COCTABHOIrO0 ¢yHHAueHTa HoMe-
Laxach B CUJIOEOE YCTPOWCTBO MOJApPH3ALMOHHON ycraromku KCI-7, rae
YCT aHARAWBAANCD APOCHHE OOpALKM NOJOC B HEOOXOAMMHX CEYEeHHAX. .

B pesyabrare kcnuTankii moneseit GynnaMeHTa B NMOXApPU3IAUKORHON
YCTAHOBKE NOJYYEHH AJNA NaJbHeimero aHanu3a KapTuEH noxoc (M3oxpom)
MpK pal3Hbi HAPPY3KAaX K Pa3HOW KOMNOHOEBKE 27eMeHTOR yHIaueHnTa #
KapTHrS WOKJMH ¢ napamerpaus or O mo 90% (wepes I0°),

i 10AYHYCGHWA BEJNUMH [JIAEHHX HaNpAKEHHHA M0 IAMHHW HCNHTAHUR
METONOM P83HOCTM KacaTeJbHHX HaNpAKeHuH A48 pa3AKYHHX CeueHHH BH=
YHCAHAKCH BEAXYMHH HOpMaabubX Ranpaxenuit ( 6, , Gyr ) H KACATeXbAHS
RanpAzenua ( ny)

B paccuarpuraemoM cayyae (nnockasa 3anaya M ORHOCBASHHHA XORTYD)
HalIDAKEHKA MONEAKPYLTCA MNpH yCJaOBHY COOADAEHUA FEOMETPUYECKOr0 N
CHAOBOrO NONOGHA Ge3 yyera BAMAHUA (H3HYECKHX KOHOTAHT MaTepHaxa,
Ecanw Bce pasMepH MOIEJH, BKAOYAA TOJLUHY, MMENT NMOCTOAHHHIMK Macurad .
reoMerpuueckoro nonoéusa, To ¢opmysa nepexona or HampaReyrl B Moze=- .
J4 K HaNpsXeHWAM B HATYDE AuEET BuA: |

ﬁ.r ] fM tM !DH 6.;
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" Pu tn Py MmO - D)
rae P, - ycuawe, neficTByomee Ha HaTYPHYD RORCTPYKIHUD :
Pwu- ycuaue, neficTayomee Ha uMozess ;

f, n {,4- reoueTpuuecKMe pasuepH KOHCTDYKUHA B HETYDE R MOTeJN;
tynly- TOAMHHA MOLEAR B HATYDH. '

AHAJHS HANIPAREHHO~IECOPMUPOBAHHOTO COCTORHYUA
TPYHTA OCHOBAHWA ¥ MOMCIATHHX MIKT

Kak mokasaza 06padoTka 3IKCNEpHMEHTAXBHHX NdHAHX, OCUUM Xapak-
Tep paclipeLeseHRs HanpAXenud B Toxme ocHopamwka (raapa 3), aesamedt
HHXE KONTAKTHON 30HH, AHANOPMYER Xapakrepy pacOTH OCHOBAEWS MON
XECTKMMM CNAOCHHHMM DTAMNAMM KAK OPH LUEHTPAXHHOM, TAK B BHELERTpDeH-
HOM NDMAOXEHHHM HArDPYS3KH, B nocsensem cayyae TPEEKTOPHH HanpsaresmR
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HECKOIBKO AEPOPMEDOBAHY OTHOCUTENBHO BEPTHKaNbEOK oCH CUMMETDYH
 COCTABHOrO mTamna. OCHOBEAsA OTJIKYKT ENBbHASA OCOGEHHOCTH PaloTH OGHO-
Ba8HKA NMON COCTA&BHWMK WNTaMOAMK 3aKJOYSETCA B HaXHUKH K3OTPONHHY TO-
9ek (p¥c.I,a) B aTHX TOYKAX, KOJMYECTEBO KOTOpHX ONPERENACTCHA Yil:
JOM MPOMERYTKOP MEXAY MOTKNALHEMYK IITATAMH, HMEET MECTO PAREHCT BO . J
F'X3BEHX HaNpRAXEHKH, T.e. 5.,= 6‘2-1 O. Pacnosoxenue U3OTPONUHEX TO- \
{

ACK CBA32HO C EEJAHYMHON DaBSHBMKKM-MNOARNALHMX MJIKT: MO BEPT RKATH
TOYKK HAXO0NATCA HAa OCH CHMMETDHM NpOMEXYTKa MEXDY MJANTAMU; 0O Iro-— e e R s e
PM3OHTANM ~ HA DACCTOAHAM, YILANEHHOM OT KOHTAKTHOM MOBEDXHOCTH HE T3 - e o e
BEAMUURY PaSIBURKK WTaMnoB (MikT). BOKDYr Kaxnoi u30Tpoanofi 1ouky

HAGAPZAETCA OCpa3OBaHKe KOHUEHKTPUYECKOH 0GaacTy o OTHOCHTEJHHO Ma=—
AHMH 3HaYEHUAMU HanpskeHwit., Naomanbs Bceli o6aacTy OCT2CTC;: HEUIMEH~-
HOW LpH DOCTE HarpY3Ku M MOXET NPURKMATBCA, KakKk NOKA3aX 3KCIiEDH-- i - | . ;
MEHT: a) 00 WHpuHEe, pAEHOMK NPOMERYTKY MERNY MOAKJAGNHHMA [JIHTaM#; - xi , ‘ : a |
) mo rayGuke, paPHO# I,2 WHDHHN TDOMEKyTKa MERLY [ZHT Zasi., _

COnocT aBaeHue DKCNEepUMe HT anbHH X 3MKp DEaKTWBHHX RATJeHME [o | 3 T .
LIHEROA CTODOHE MJKTH TEOPETHYECKUMH, DACCYMT AHHEMH TDALAUNGHHIM b
KeTonoM, no M.H.l'opGyHosy-liocanosy u C. APuBKuRYy, (pnn.E} mo¥a3ans,
UTO 3TH 9DPH CYMECTBEHKO Pa3JMyYanTCA MO Jopme: ecan BRCTEDUMEHT G~
JIbHaA 3NKpa EMEET BHNYKAYD GOpMY, TO B TPanKUK ORHOM METOe OHa ~3
oYepyeHa MpAMO#, NHapanieJbHOH HUXKHelk I'Pany naurH; no M.#%.lcpdyropy..
llocanosy « BOrmYT O KpHBOH, a no C.A.PHBKHHY = cxad0 BHNYKAGH
KpHBOM, | _ i 5

. BeXuuvmH aKkchepumeHTaybHNX M TEOPETHYECKHX NABACHUA MO WaKHHON
CTOpDOHE NJIKTH TakKXe pas’JJuyavrcs, JlaBnenus, paccuuranyue TD&LALHO He
" HHM KeTOoZROM, NpH Harpyskax, OJAM3KHX K MpEeneNbAbM, B KpPaeBHX TOYXax
HA 55%'doaame, 9EM B SKCNEPHMEHTE, a B LEHTDE OJMTH Ha I2% MeHbme., : . /
Harnenns, PaCCHYHTaHRHEe [o M.H.Popdyuaﬂy—ﬂacanoay ﬁ-C.ﬂ.PHBEHHy, B ﬂ )

8 — B MCIOCIU OCHOERAHUA ;

? Puc. L. Xapakrep pacnpeneJieHus HanpAXeH Hif
|
f 6 - B MAIEJIH TparepcH.
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KDAEBNX TOURAX COO . I5 & I4% 8% » 13% B Puc.2,CpapHenue SRCNED UMEHT 8B
Ka TBETCTBEHRO H H u - . | - , ' _ .
£ | - » .8 B lleHTpe ~ na : | ] 2 2 3 3 . HHX (=) aopp mapaesRHR no
MEHbIDE SKCNEepHUMEeHTaNbHHX, - § | i % OHE OpeuHRX
- - | AR L " TOpOH -
Tax ®e oramMyapTCs NO BENHUAHE K popme BNDpH pearTHBHHX RaBNe- A S === & LAHHHOR oTOp pexs
f ™ 2 e e _ NAKMT C 3IOOpPEMH, PACCYRT AH-
HER HO_KOpOTKOA cTOpOHE OJMT,. B aKkcnepumenre NoJXY4YeHa BOrHYTasA 3 3 ] = . M. A Tone.
- “ St S s e | HHMH 0O Merozau: M.H -
Qopma 3nwpH; a mo TPAIMIMOHHOMY METONY ~ TpaneuHeBUnRasn Popua; no § | : ' 6 Nocanora( A) S
M. H.l'op6ynosy~llocanopy -~ Bormyras, a mo C.A.PHBRUHY - BNOVKJAfA. 5 Nt - . SEHORA= N ;
PacxozneHHe BeJHYug ZABNEHKH, MOJYYEHHAHX BKCNEDHMEHTAJBHG K TEOpe=- . D - = , _C.A.Panxnga (6) ® rpaamnm-
THRECKH P MeHee HarpyxenHoM kpae naurd ( B cayyae PHEUERTPERRETO o = onaony (B '-HOFEPB STamom
. 3arpyxem¥sa) nopwu HArpy3kax, OJNH3KHX K OpENeNbHbM, COCTABKJQ - NIDK Dac-- == = === | SarpyXEHRA Ha BepTHKaAbLHON
~ ~ 9eTE TPALELHMOHHHM Meronom ® no C,A.PHBKMHY COOTRercrBenHo 38 m 24%

| i ~©  OCH COOTBETCTBYDT HATDY3RaM
o L1IB 2,365 4,705 94,20
N I,6 ; [2,8 w 16,0 TOHHAM ,

- (B wensmyp CTOPOHY) M 280% COABIYD CTODOHY MPH pacueTe no

e
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M.k.Top6yrosy~llocanoBy ; B TOuKax 6oJee HarpyXeHRHOrO Kpad IIWTH
IKCNEepHMEHT allbHEe Zarjerus oxasamuch Ha I[20,12 u 70% wmeHnDne, 'iey
IpH pacyeTe COOTEETCTBEHHO TpaZWUMOHHHM METOZOM, IO M.}.I'opoyHO-
py-llocanosy - u C.A.,PHBKHHY. | “

Takum oGpasoM, CYHecTByollHe METONH pacHieTa PEeaKTHEBHHX n2aBaeHui
(rpanaunonusfi, M.H.Copoynopa-Nlocanosa, C.A.Pupknna) me ONUCHBALT .
noAHOfl Mepe paGoTy CHCTEMH "IPYHT-lAuTa", HMEKNyD MECTO B pEaNbHEX
YCAOBHAX, —~ | )

HaTrypude B3KCMepUMEHTH MO OUpEAEJNEeHHD BENKUMH KU XapakTepa pac-
npeneJeHua A&8pJeHWHE B KOHTaKTHOH 30HE "PpYHT-AKT&" A0ka3aku, YTO
KECTKOCTDH MJHTH H3UMEHAETCA B 3aEKCUMOCTHW OT Hal'py3ky, (px Harpy3kax,
PH3HBADMEX OGPA30BAaRKe EOJAOCAHHX TPEUMH B GETOHE NJHT, ITPOHCXOIHT
rpaHcfopmauns QopuH 3NOPH IARNEHKH K3 BOrHYTON B BHNYKAYD, llpR BE-
IHUKHHE OT HOCKTEJBHOI'O NMpOruda OT ELHAKYHOI'O 3arpyXeHHs DPACUETHOM
cxemd nar menbme 70°I07 =2 CM MIJHTA C OTHOWEHHEM a(== 2,5 + 3,5, ae-
‘Kamasd HA CBASHOM I'DYHTE, MOXET paccMaTpHEarbcAd Kak KeCcTKan M dumpa
HaRJEHAK pACCYHTHBAGTCA AHOO TpAXMUMOHHBM METONOM, JHGO ME.ONOM
C.A.Puekupa. [Ipr npormdax ceHOe ?O'IO"Bcu OJKTA paccuarpHBaercs
Kak I'HOKaAd K 300pa RaBAEHRH paccYUTHBAETCA TEMH Xe ueTonamit, RO C
y9eTOM NnepepachOpeneseHus NapJjeHHWH B 3npOpe -HA BEAHYMHY, DPBEHYD
20-30%. |

" MecTOMOJOEEHKE PacUEeTHOrO0 CEYEHMA B MNOLKJANHHX MNMAKTAX 3aErKCHT
OT CEOCONHOI'O BHJAETAa KOHCOAH., B XOPOTKHX NJAHTAX NOABAEHHE W™ pACRpH=-
THe TPEemRHH OTMEevYaeTCHd B CEUYEHHMHM, DPAcHOJIOEEHHOM BOJH3IU LERTPE TA-
EECTH; TpeluHa NPOXOIZMT HOpMAaJbHO K CEYEHWD NMAMTH, B CPEUHMX MJK-
. 7ax B 3KCHNEpPEMEHTE OTMEeYaJoch TPH TPENMHH: IBe 0ol ofpe3aud Tparep-
CH B TperhR BOAH3E LEeHTpPA THAXECTH ; HauOOAbDEE DACKPHTHE .XApaKTEepHO
nad nocJyennef. B ZAMHAHX muaMTax 3afHRCHpORAaHH B NpEneJbHOM COCTOA-
HHA 4YeTHpe TPEMHHH: ZBE MO I'PARAMA TparepcH ¥ IRE€ HA PAFHOM pac-
CTOAHMH OT UEHTpA TAKECTH MAKTH, Kak NOKasann 3KCNEpPHMEHTaJbHHE Ha-
CADIERHEA, B [OCJENHEM cJAYyYae HAHGOJEe CMNacHHWMY SABJAANTCA CEYEHHA TOR
TPaHAMM TpAPEpCH, | '

MonesaRpoRasKe paGOTH NMOARAALRHX NJUT (10 HJAMHHOH CTODORE METO-
a20M POTOYNPYroCTH MONTBEpXNAET PE3YJAbTATH NOJUTOHHHX ONHTOB:

I) HanpsXeHHOEe COCTOAHKE MOLEAR HOARAANKHX IAMT AHAXOI'MYAO HANDAKEH~

HOMY COCTOSHRAD KOHCOXBHO-G&IOYHOTO M3rUSAeMoro 3AeMeHTa; 2) pasfuu-
HHRA BHJIET KOHCOJE BJHAET HA MECTONOJOXEHHE DAacYETHOI'0 CEYSHHA ; B

cAy9ae GOAbmOH# NMJIHHY KOHCOJNHM HamGoJee BanpAXeHEHH YYacTOK MA4TH pac-
noaaraercA BOAKAA rpaHell mramna (TparepcH); B cayyac MaJoro BHJETA
KOHCOXH _ OH CMEeMmaeTCsA K OCH CEMMETDHM [JUTH,
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ConocraBienne npoqﬂncTu MoNKJAANHHX MAKT, 3adHRCHpPOBAHHOMU B
SKCllepHMEHTaX, C TEODETKYECKUMM JHAYEHWAMH Hecyume# crocodrRocTH, OO-
NyYeRFHMH TPAnMUMOHHHM MeTonom, mo M.lM. Popdynosy-llocarnory # C.A.PuB- %
KHHY, NMOoKasano, YTO IJAA KOPOTKKHX .M CPEILHHX NJAMT 3chepuueuranbﬂus
aHayeHAd 00Jblle TEOPeTHUYECKMX, & AJA LIHHHHX [T «— Menbme, 9eM
NOJYUEHHHE TPELMUVOHHHM METONOM H IO M.M.[opSyrory~llocazory, HO
607bue pacdeTHod Beanuuns 10 C.A.PHBKHHY. flpuuura pacxoxnennft axc-
[(ePUMEHTAJbHOH M TEOPETHYSCKOH Hecymen CNOCOCHOCTH 38KJDYAETCHA B
HecOBnaleHHY N0 peiuuyuHe ¥ GopMe BNup peaKTHBHHX NaBRJEHMHK.

Takuu 0GPa30M, OpK MAPOEKTUPORAHHUM NOLKAAZHOW MAUTH NONOKEHUE
pPAC YETHO'O CEYeHHA HEOOXOMMMO HAJIHAYATDH C YYETOM ee mecrmocrn.
iDH pacyeTHHX Oporudax oOr eRHHHYHOT O 3arpyTenwd, Mmembuux 70°I07¢u,
DACYETHOE CeYeHWe IJA MAHT C X = 2,5 + 3,5, Aexanux Ha CBA3HHX
FpYHTAX, LOJRHO BHOMDATHCA B UEHTpPE TARSCTH MJAWTH; ODH mporuoax

cprue 7010 eM - mon [paHAMK TPEBEPCH,

ARAJU3 HANPAREHHO-IESOPMUPOBAHHONO COCTOAHWSA
P ACHIPEJENMTENBHOY TP ABEPCH

llccieLOBanKe DPAGOTH TpaBepcH (raapa 4) BHOONHEHO NYTEM MONGAN-
POBaHKA eé HaNpAXEeHAO-NePOPMHPOBAHHOTO COCTOARKA OOXAPH3aUHOHRO-
ONTLHYECL UM METONOM M HATYpHHM 3KcneprmerroM, Ha puc.2,0 mpEBenena
TUIUYHAS KAPTHHA H3OXPOM NpH UEHTPaXbHOM 3arpyEeHHE MONeJH Tpamep-
c. Ilpy BHEUEHTDEHHOM 3arpyXeHuy odmas KapTHHA NOJOC CMENeHA OTHO-
CHTEJbHO BEPTHKANbHOfi OCH TpDArepcH M ARAACTCA HeckmueTpHumOR. B.
060KX eJyYanX OpPH MakCUManbHOA Rarpy3Ke HA MOIeXb.TpapepcH OTMe%a=
J0ch 06pa3oBaHKe K30XDOM HECATOr0 HOpALKA. O6paCoTKa KApTHH H30X~ -
pOM MO3EBOJAWAA MOCTPOHTH 2MUPH HanpaAXeHHR B OCHOBHHX CEeYEeRHAX MO=
neau Tparepch: B cevenuax [-0 % U-0 (prc.3) Bepxuul ¥ HHXRHI KOH-
TYD OTKDHTH B ceuyeHuK Y-Y oGa KOHTYDA 3aKpHTH, & B CeYEHHH YIYI
33aKPHT TOXbKO HUKHHH KORTYyp. B CBA3M C 3THM BHA4aAEe DACCHATHRAXHCH
HampaseHua B cevenngx H-Il n li-ll, 3arewm B cayeny YI-YI ; nHanpgxe=
HHA B CedeHHu Y-Y HEJHQGHH'HETEH.3ECTP&HOJHHHH NAHHHX GJAK3Aexamero
ceqenus., ~- - & | |

Kag mpu HEHTpaJLHDH TaK ¥ BHELEHTPEHHOM sarpynenna onﬂﬁnuen- -
HHE 2UOPH HAUPAFEHHS HMEDT GJAW3K0OE OYEPTAaHRE. Xapakrep OYepTaHHuA
3nwp - E 4! 553 cevennax (-0 u U~ awanOrWUEH XapaKTEpy SMnup HANPA=-
xeHhli B GaNouHKX A3rMCaeMHX 3JeneHtax. lpn BAEUEHTPEHHOM 38rpyXeHUH

MOLeId BEJWUMHH HanpaXeuwil doJsbwe, yeM MW HEHTPAJbHOM M DAOTYT OT
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