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YIDIOTHEHHS MAaKpOIIOPUCTBIX TPYHTOB Ha CTEHAAX. 3ajnadeld n300peTeHust sBisiercs pa3paboTka
CTEHJOBOIO crmoco0a MCCIENOBaHMS IIPOLEecCa YIUIOTHEHHS MAaKPOIOPUCTBIX CYNIMHKOB METOIOM
THIPOMEXaHU3UPOBAHHOTO pa3MbIBa uepe3 CKBaxuHBI. Croco0 HcciienoBaHMs Mpolecca YIUNIOTHEHUS
JIECCOBOTO IPOCAJA0YHOTO TPyHTA Pa3MbIBOM I10 INTyOMHE Yepe3 CKBAXMHBI HAa CTEHJIC BKIIIOYACT YKIIAAKY
B JIOTOK C NMPO3PAayHBIMU CTEHKAMHU KPYITHOTO MOHOJIMTA MPOCAJ0YHOTO JIECCOBOIO I'PYHTA B MCXOIHOM
€CTECTBEHHOM COCTOSTHHIH, BO3/ICHICTBUE HA HETO BOOI. [ pyHT mociie pa3mbIBa B BUAE MyJIbIIBI COOMPAETCSI
KaK MHHHMYM B OJJHOW €MKOCTH, U3 KOTOPOH 32 CYET IPaBUTAILIMOHHBIX CHJI OT(QHIBTPOBBIBACTCS JINIITHSIS
BoJa. EMKOCTh cheMHO-3aMeHsieMasl, a YIUIOTHEHUE PAa3MBITOTO IPyHTA MPOUCXOAMUT B CHATOM €MKOCTH,
KOTOpasi MEPEHOCUTCS 3a MPEAETbI CTEHA U YCTaHABIMBACTCS B CIICIIMAIBHO OTBEJCHHOM ITOMEIICHUH B
TEYEHNE YCTAHOBJICHHOTO NEPHOAa KOHCOIUIAMH BOIOHACKHIIIIEHHOTO TPYHTA.
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MIIK E02D 1/02

CIIOCOB HCCIIEZOBAHMS MPOLECCA YILIOTHEHHSA
JECCOBOI'O MPOCAJOYHOI'O I'PYHTA PA3SMBIBOM IO I'IYBHHE
YEPE3 CKBAXKHWHBI HA CTEH/JIE

H300peTeHne OTHOCHTCS K CTPOMTENLHOM TEOTEXHHKE, a MMEHHO K CIocoGam
HCCICA0BaHNA NPOLIECCA YIUIOTHEHUS MAKPOTIOPUCTHIX IPYHTOB HA CTEH/IAX.

M3pecren cnoco6 mccienoBaHms mpomecca pasMbiBa TpyHTa Ha CTEHJE,
BKIIFOYAIOIIMI YKITA[KY B JIOTOK ¢ NPO3PAYHBIMKA CTCHKAMM IPYHTA U 3aII0NHUTEIS
C BOOPACTBOPHUMBIM KJICEM U MEYCHHBIMH YaCTHLIAMH, YIUIOTHCHHE, 3aIHB JIOTKA
BOJIOH, yJaJ€HHE BOIOPACTBOPMMOrO K€ M CHATHE IapaMeTpoB mporecca
pasmbisa rpynra (SU Ne779502, MIIK E02D 1/02, 15.11.1980 r.).

OCHOBHBIM HEIOCTATKOM H3BECTHOTO CTOCO0A SBISETCS TO, 9TO OH He
TI03BOJIACT HENOCPEACTBCHHO B NPOLIECCE pa3sMbIBa OTOUPATh 0Gpa3ipbl Pa3MBITOrO
TPyHTa JJI1 KOHCEpBAllMM HX B 3aJaHHBI MEpHOJ KOHCOTHIALHAOHHOTO
YIUIOTHCHHSL.

W3 M3BECTHBIX TEXHMYECKHX pEMICHMH HAubOee GIIBKUM K 3asBIIIEMOMY
M300DETEHMIO (T.€. TPOTOTHIIOM) SBIAETCS CIOCOO WCCIIETOBAHHMS npoiecca
Pa3MbIBA I'PYHTA Ha CTECHAE, BKIIOYAIOIMI YKIAAKY B JIOTOK C IIPO3PAYHBIMH
CTCHKaMH TPYHTa M 3alOJIHUTENs C BOJOPACTBOPHMMEIM KJIEEM M MEYEHHBIMHU
4aCTHLAaMY, YIUIOTHCHHE, 3aJIMB JIOTKA BOJOMH, yJaICHUEe BOAOPACTBOPUMOrO Kies
U CHATHE MapaMeTpoB Mpoliecca pa3MbiBa rpyHTa. B 3TOM criocobe 3amojiHUTEND
TOTOBAT B BUIC OPHUKETOB C 0GaBIECHHEM IIPO3PAYHOrO MOPHCTOrO 3€PHHUCTOTO
Marepuana W YCTAaHABIMBAIOT OpPHUKETHI BEPTHKAILHO MEXIy TIPYHIOM U
TMPO3PaYHOH CTEHKOH, a 3a30pbl MEXIy HUMH 3aNONHAIOT BOJOPACTBOPHMBIM
kteeM (SU Ne996618, MITK E02D 1/02, 15.02.1983 r.).

OCHOBHBIM HEZOCTATKOM CIIOCOOA-MPOTOTHIIA SABALETCA TO, UTO HECMOTpPS Ha
OTHOCHTENBHYIO OJIM30CTh N0 M3BECTHBIM ONEPALIAM, ITOT CHOCO0 paccudTaH
TOJIbKO ISl HCCIICNIOBAHMS NIPOLIECCA Pa3sMbIBa CPEICTBAMHI THAPOMEXAHU3AIMH, a
OT60p Ppa3MBITOrO TpYHTa ¥ BBDKHIAHHE IIEPHONA KOHCOMMIALMOHHOIO
YIUIOTHEHHS BOJOHACBHIMICHHOT0 TPYHTA B CIIOCOGE-MPOTOTHIIE HE HPEayCMOTpPEH.

3anadedi  m3o0perTeHMs sBisercs paspaGoTKa  CTEHIOBOTO  crocoGa
HCCICI0BaHNA MPOLECCA YIIOTHCHHS MAaKPOMOPUCTBIX CYIVIMHKOB METOIOM
THIPOMEXaHM3UPOBAHHOI'O Pa3MbIBA Yepe3 CKBAKHHDL.

Jlns pemeHMs mocTaBIeHHON 3amauM B crocoGe HCC/IeqOBAHMS rporecca
YIUIOTHCHUS JICCCOBOTO IIPOCANOYHOrO IPYHTa pa3MBIBOM II0 TIyOMHE depe3
CKBKUHBI HA CTEHJIE, BKIIOYAIOMIEM YKJIAKY B JIOTOK C IPO3PAYHBIMHA CTCHKAMHU
TPYHTa, BO3CHCTBHE HA HEr0 BOJOH, YIUIOTHEHHE IPYHTA M CHATHE HapaMETPOB
TIponecca pasMbiBa, B JIOTOK YKJIAAbIBAETCA KPYNHBIA MOHOJHT HPOCAXOYHOTO



JI€CCOBOrO ITPYHTA B UCXOAHOM €CTECTBEHHOM COCTOSHHM, a TPYHT IIOCJIE pa3sMbIBa
B BUJIC MYJILITBI COOUPAETCs Kak MHHMMYM B OJ(HOM €MKOCTH, U3 KOTODPOH 3a CYeT
TPaBUTALMOHHBIX CHJI OTQWIBTPOBBIBACTCS JMINHAS BOAA, HPH 3TOM EMKOCTb
CbCMHO-3aMCHACMAdA, a YIUIOTHEHHE DPa3sMbITOr0 TPyHTa HPOMCXOAUT B CHATOM
CMKOCTH, KOTOpas IEPEHOCHTCS 3a MpeieNbl CTCHJa W YCTaHABIHBAeTCH B
CICNHATLHO OTBCACHHOM MOMCIICHMM B TEYEHMH YCTAHOBJCHHOTO IEPHOAA
KOHCOJMALMH BOJOHACHIIIEHHOTO IPYHTA.

CymHOCTs M300peTeHns 3aKIIOYaeTcsi B TOM, 4TO B JIOTKE YKJIaZbIBACTCA
KPYIHBIHT MOHOJIUT MPOCAAOYHOTO JIECCOBOIO IPYHTA B MCXOJHOM €CTECTBEHHOM
COCTOSHHHM, a TPYHT NIOCJIC PasMBIBa B BUIE ITyJILIIBI COOHMpAeTCs Kak MHHHAMYM B
OTHOH €MKOCTH, U3 KOTOPOi 3a CYET IPABHTALHOHHBIX CHII OTQWIBTPOBBIBACTCS
JHUIHAS BOJA, IPH 3TOM €MKOCTh ChEMHO-3aMEHAEMast, a YILUIOTHEHHE Pa3MbITOro
TPYHTa TIPOUCXOJMT B CHATOH €MKOCTH, KOTOPas NEPEHOCHTCA 3a IPEICIBI CTEHIA
U yCTaHAaBIMBACTCd B CHCIMAIBHO OTBEJCHHOM I[IOMENICHMH B TEYEHHU
YCTaHOBJICHHOT 0 IIEPHO/Ia KOHCOIM ALK BOXOHACIIICHHOIO IPYHTA.

IlepBbiii HOBBIH TPHU3HAK NPEIJIOKEHHOTO H300PETEHNS, 3aKTIOYAIOMMIACS B
TOM, 9TO B JIOTOK YKJIAQ[bIBACTCA KPYIHBIM MOHOJUT MPOCAJOYHOIO JIECCOBOrO
TPyHTa B HCXOZHOM €CTECTBEHHOM COCTOSHMM, MO3BOJSIET MPEINIOKEHHOMY
TCXHHUYECKOMY PECIICHHIO NIPOSBUTH HOBOE CBOMCTBO, 3aK/IFOYAIOLIEECH B TOM, YTO
HCIIO/Ib30BAHAC KPYITHOrO €CTECTBEHHOTO MOHOJMTA JIECCOBOTO IMPOCAIOYHOr0
TPYyHTa TMO3BOJAET Hauboaee BOIMOXHEIM 0O0Pa3oM B CTEHIOBBIX YCIOBHSX
AOCTUTHYTB IOJICBBIX YCJIOBHI I'MIAPOMOHHUTOPHOIO Pa3MbiBa IPYHTA B CKBKHHE.
BTOpOii HOBBIH TIPU3HAK NPEJIOKEHHOrO H300PETEHHS, 3aKIOYAETCS B TOM, UTO
TPYHT NOCI€ pasMblBa B BHIC IyIbIbl COOMPaeTcs Kak MHHMMYM B OIHO#
CMKOCTH, M3 KOTOPOI#f 32 CY€T rPaBUTALOHHBIX CHJI OTQ)HIBTPOBBIBACTCS JIAIIHASA
BOJa, II03BOJISIET IIPEMTOXKEHHOMY TEXHHYECKOMY PEIICHHMIO IIPOSBUTH HOBOE
CBOYICTBO, 3aKJIIOYAIOLWIEECS B TOM, 9TO CO3/ACTCA CIICHUAIBHBIA OGBEM UIf
(opMupoBaHMs 06pa3LOBO YILIOTHSIOMEMCS TIOCIE pa3MbIBa TPYHTOBO# MacCHl.
Tperuit HOBBIH NPH3HAK NPEIJIOKEHHOrO W300PETEHNMS, 3AKIFOYAONIHICS B TOM,
TO0 €MKOCTh CHEMHO-3aMEHAEMasi, IMO3BONAET IIPEUIOKEHHOMY TEXHMYECKOMY
PCIICHAIO  MPOABUTb HOBOE  CBOMCTBO, 3aKMIOYAIOMIEECS B TOM, HTO
¢opmupyromuecs 06pasLoBbIE TPYHTOBBIE MACCHI MOKHO MOJIYYUTh MHOTOKPATHO
B IIpOLIECCe pa3sMbiBa OJHOTO KPYNHOrO MOHONHUTA. YeTBEpTHIA HOBBIA NMpPH3HAK
NPE/IONEHHOT0  H300PETEHMs, 3aKMIOYAIOIMACS B TOM, YTO YILIOTHEHHE
PasMBITOI'0 TPYHTa NPOUCXOAWT B CHATOM €MKOCTHM, KOTOpasd MEPEHOCHTCS 3a
NIpEACTbl CTEHAQ M YCTAHABIHMBACTCA B CICHHAIBHO OTBEACHHOM TNOMENICHHH B
TCYCHUM YCTAHOBJICHHOrO IEPHOAA KOHCOJUIAUMM BOJOHACHILIEHHOIO IPYHTA,
TIO3BOJIICT MPEMIOKCHHOMY TEXHHIECKOMY PEIICHHUIO IPOSIBUTH HOBBIE CBOICTBA,
3aKIOYAIOMHKECT B TOM, 4YTO CO3JAIOTCA yClIOBUS Uil (OpMUpOBaHMA 3a
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U3BECTHBIM [UIMTECIHHBIA MPOLECC KOHCONMIAIMY BOAOHACKHIIIEHHONH TPYHTOBOM
MacChl, U3 KOTOpOH B pe3yisTare OyayT orOuparhcs 0Opasiibl YIUIOTHEHHOrO
TPYHTA, JJIA ONPEHCIICHUA €r0 XapaKTEPUCTHK II0CIE YIUIOTHEHHS, TIPH 3TOM BECh
3TOT JUIMTEJBHBIA IPOLECC INPOMCXOAWT BHE TMPENCIIOB CTEH[A, YTO CO3LacT
BO3MOXHOCTH /171 6oJiee peHTalebHOT0 MCIIOIb30BaHMS CTEH/IA.

VYKazaHHbIE HOBbl€ MNpPU3HAKH W CBOMCTBA OTCYTCTBYIOT B M3BECTHBIX
TeXHMYECKUX PEHICHHUSAX M MO3BOJLIOT MPEATIOKEHHOMY TEXHUYECKOMY PEIICHHIO
AOCTUTHYTh J((EKTHBHOCTH, 3aKIIOYAIOMICHCA B TOM, 4YTO JOCTMracTCA
pa3paboTka CTEHZOBOro0 cmoco0a MCCICAOBAaHMA MPOLECCAa  YIUIOTHEHHMSA
MAaKpOIIOPUCTBIX CYTTIMHKOB METOZOM THIPOMEXAHM3MPOBAHHOTO pasMbIBa depes3
CKBOKHHBI. BCe BHIIECM3IOKEHHOE MO3BOISET YTBEPXKIATh, YTO IPEUIOKECHHOE
TEXHUYECKOE  pEIICHHE CIIOCOOCTBYET  KpUTEpHIM «HOBHM3Ha» U
«U300peTaTeNbCKUif YPOBEHBY.

Ha ¢wur.]1 msoGpaxeHa ofmas cxema peanm3aldy NPEAIaracMoro crocoba
HCCIEAOBAHMS NPOLIECCA YIUTOTHEHHUA JIECCOBOIO MPOCAI0YHOT0 IPyHTa Pa3MbIBOM
0 riyOuHe 4Yepe3 CKBOKHMHBI Ha CTeH/E; Ha (Qur.2 m300paXkeHa cxeMa 3aMeHbI
EMKOCTE 3alOJIHEHHBIX PasMBITOX MyIBIOH Ha IyCThie €MKOCTH B HPOLECCE
pa3sMbIBa MOHOJIUTA CTPYei U3 TMIPOMOHHUTOPA, BH] C BEPXY.

B crnocobe mccnenoBanus mpomecca YIUIOTHEHHS JECCOBOIO MPOCAAOYHOI0
ITpyHTa pa3MbBIBOM II0 IyOMHE Yepe3 CKBaXHMHBI Ha CTEHAE, B JIOTOK 1 C
IIPO3PAaYHBIMM CTEHKaMHM 2 IIOMEMAIOT KPYNHBIH MOHOMMT 3 IPOCamoYHOro
JIECCOBOTO T'PYHTA B MCXOJHOM €CTECTBEHHOM COCTOSHHM. [IpOoM3BOIAT pa3Mbis
MOHOJUTa 3 TpyHTa CTpyeil Boasl 4, MOJaBaeMoii M3 COIUIa 5 THAPOMOHMTOpA 6
noJ [IaBjieHHeM. Pa3MBITBIH TPYHT B BHJE IMyJbIbI 7 COGHPAcTCa B CHEMHO-
3aMEHAEMBIX €MKOCTSAX 8, KOTOpBIE 3aMEHSIOTCA JAPYTMMM ITYCTBIMH CBHEMHO-
3aMCHACMBIMH  €MKOCTAMH 9 1mocie TOro Kak U3 eMKocTel 8 uepes
1ep(hOPUPOBAHHOE THO 33 CYET IPABMTALMOHHBIX CHI OTQIIILTPYETCS JIHIIHSS
Boja 10. YoTHeHWe pasMBITOTO IpyHTa HPOMCXOOUT B €MKOCTH 8, KOTOpas B
CHATOM COCTOSIHMM OTMe4YeHa mugpoi 11. Ora emxocts 11 mepenocurcsa 12 3a
IIpEeIbl CTEHA U yCTaHABIMBAETCS B CIICMAIBHO OTBEACHHOM MoMeIeHuu 13 B
TEYECHHH YCTAHOBJICHHOI'O MEPHO/1A KOHCOIHJALIUH BOAOHACHIIIEHHOI'O IPYHTA.

IlpenaraeMplii HOBBIH CIIOCO0 peATM3YETCS CIIEAYIOIMM 00Pa3oM.

B 10neBBIX YCIOBMAX OTGHpAIOTCS KPYNHBIE MOHONHMTBHI MPOCAZOYHOIO
JICCCOBOrO TPYHTa. OTH MOHONMTHI OTOMpAIOTCA W3 CHEUMAIBHBIX IMypdoB
riyOuHOM He MeHee 3 M (Tak, 9To0BI ¢ OMHOro mypda no rayouHe MOXKHO GHLIO
Obt 0TOOpaTh HE MEHEE ABYX KPYIIHBIX MOHONHMTOB). KpymHEIE MOHONHUTHI TPYHTA
AOJDKHBI U3 1ypda OTOHpaThCs TAKUMH, YTOObI 10C/Ie OYMCTKH MX B 1a60paTopHH
OT M30JISILMH MOXHO OBUTO ObI MOJYYHTH KPYIHBIE IMPU3MAaTHIECKHE MOHOJHTEL,
HarpuMep, BBICOTOH 1 M, aimiHoi 60 cM 1 nmpuHOM 50 cM.
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KpymHsiii MOHONHT 3 IpyHTa yCTaHABIMBAETCH B CHELHMATBHBIN JIOTOK 1,
MMEIOIIMH OJIHY W J1B€ PO3PAYHBIE CTEHKHU 2, PACTIONOKEHHBIE C ABYX GOKOBBIX
CTOpOH. OTH IPO3PaYHbIe CTEHKH 2 JUIA YA06CTBA YCTAHOBKH KPYIIHOTO MOHOJHMTA
3 TpyHTa MOTYT H3TOTOBJATHCS OTKPHIBAIOIIE-3aKPHIBAIOIIAMUCS 1 3aKPEIUIATHCA
Ha CICLMATBHBIX NETIIAX, 8 TAKKE UMETh 10 KPasM PE3UHOBbIE YIUIOTHUTENN. J{Is
HCPEMCIICHUA M YCTaHOBKH KPYITHOrO MOHOJNMTA 3 HCHONB3YETCS CHEHMATBHBIH
noxbeMHbIA MexaHmsM. [locne 3aBepmieHMs paGoT 1O YCTaHOBKE KPYIHOTO
MOHONHUTA 3 B JIOTOK | W MOATOTOBKM IIOCIEIHET0 HAYHHAIOT Pa3MbIB MOHOJIMUTA
CTpyel 4 BOZIBI MOJAaBAaEMOM M3 COILIa 5 TMAPOMOHHTOpPA 6 IOX JABJCHHEM HE
meHee 10 arMocdep, Ho He Gonee 20 armocdep. OGpazoBanHas IIPH pa3sMbIBE
MOHOJNHMTA 3 TpyHTa Iyibna 7 CTEKaeT Ha OHO JIOTKA M 3alONHSAET CHEMHO-
3aMCHACMBIC €MKOCTH 8 (Ha Qur.2 mokasaH JOTOK, B KOTOPOM OJHOBPEMEHHO
HCTIONIb3YIOTCA  BC ChEMHO-3aMCHsieMble eMKkocTH 8). Ilocne 3amonHenms
EMKOCTeHl 8 BpPEMEHHO IpPEKPAIAOT pa3MbIB MOHOJHTA 3, BBDKHIAIOT
ONpPE/ICICHHOC BPEMS U 3aMEHSIOT 3all0JHEHHBIC €MKOCTH 8 Ha MyCThIE CHEMHO-
3aMCHAEMbIE eMKOCTH 9. EMKOCTH 8 3aMeHSIOT Torxa, Korja u3 HHX 4epe3 Hx
neppopUpOBaHHOE AHO 3a CYET IPABHUTALMOHHBIX CHII OTQWIBTPYETCA JTHIIHSISA
Bofa 10. Ilocie ycTaHOBKHM Ha MECTO 3aIIOIHEHHBIX EMKOCTEH 8 MyCTHIX eMKOCTEi
9 W NpORODKEHHS IPOIEcca PasMBIBA MOHOIHTA 3 TPYHTa, €EMKOCTH 9, KaKk H
EMKOCTH 8, 3aNOoNHAIOTCA MyNBIOM M MX TAKOKe 3aMEHMIOT HOBBIMH ITyCTBIMH
EMKOCTAMH. 3all0HEHHBIE BOJOHACHIMIEHHBIM FPYHTOM eMKOCTH 11 nepexocar 12
3a NpEACTIEl CTEHIA U YCTaHABIMBAKOTCA B CHEHANBLHO OTBEJCHHOM MOMEMIECHHHN
13 Ha creuManbHEIX CTe/UIAKaX B TEUYCHHH YCTAHOBJIEHHOTO nepuoja
KOHCOMAAINK BOIOHACHIINEHHOTO IPYHTa, HalpuMep, B TedenuH 15 cytok. ITocie
KOHCO/IMIAMM BOJOHACBIIIEHHOrO rpyHTa M3 eMKocreit 8, 9 (u mpyrux He
NOKA3aHHbBIX HAa CXeMax) OTOMpaloT o0pasibl YIUIOTHEHHOTO Pa3MBIBOM
[IpOCATIOYHOr0 rpyHTa M HCCIEAYIOT UX (H3HKO-MEXaHHYECKHE CBOMCTBA II0
CTaHAapTHBIM MeToaaM. KpoMe 3Toro uepes mpospadnbie CTEHKH 2 MCCIEHYeTCH
caM HpOLECC Pa3MbIBa MOHOJIMTA 3 TPYHTA.

TexHuko-skoHOMHYECKas I(PPEKTUBHOCTS  IPEITOKEHHOrO n300peTeHuA
3aKJII0YACTCA B TOM, 9TO BIIEPBHIE pa3spaboTaH CTEHIOBEIH CIIOCO0 HMCCIEIOBAHUS
npoiiecca YIUIOTHCHHSA MaKpOITOPUCThIX CYTJIMHKOB METO0M
THAPDOMCXAHH3UPOBAHHOTO  pa3MbiBa  4Y€pe3  CKBOKMHBI,  IMO3BOJISIOMIIHMIA
MaKCUMaJIbHO ~ CMOJEIMPOBaTh  €CTECTBEHHBIE  YCIOBHMS  YILIOTHEHHS
MaKpOnopucTOro IpoCcan09vHOro rPyHTa pasMbIBOM O IIIyOHHE Yepe3 CKBAKHHBL.

3asiBHTE/Ib H AaBTOP ®.I'.I'abubor



®OPMYJIA T3OGPETEHHUSA

Crmoco6 uccnenoBaHus NpoLecca YIUIOTHEHHSI JECCOBOTO IPOCATOYHOTO
TPYHTa pa3MbIBOM 110 INIyOMHE dYepe3 CKBWKHHHI Ha CTEHJE, BKIIIOYAOMMIA
YKJIaIKy B JIOTOK C IIPO3paYHbIMU CTEHKAMU IPYHTA, BO3ACHCTBHE HA HErO BOAOIA,
YIUIOTHCHME TPYHTA H CHATHE IIapaMETPOB HpOIEecCa Pa3MbIBa, OTIMYANOINMICS
TEM, YTO B JIOTOK YKIAIBIBACTCA KPYIHBI MOHOJMT MPOCAAOYHOrO JIECCOBOIO
IPYHTa B UCXOJHOM €CTECTBEHHOM COCTOSHMM, a TPYHT IOCJI€ pasMbiBa B BHJIE
MyJIbIIbl COOMpAEeTCAd Kak MUHMMYM B OIHOM €MKOCTH, W3 KOTOPOH 3a CHeT
TPAaBUTALMOHHBIX CHJI OTQHIBTPOBBIBACTCS JMINHAS BOJA, IIPH 3TOM E€MKOCTh
ChbCMHO-3aMECHACMas, @ YIUIOTHEHHE PasMBITOrO TPYHTa MPOHMCXOAUT B CHSATOM
€MKOCTH, KOTOpas IIEPEHOCHTCA 3a MNpeleNibl CTEHAAa M YCTAHABIMBACTCS B
CIICHAIbHO OTBCJICHHOM TOMCHICHHH B TCYECHHHM YCTAHOBJICHHOTO IIEPHOA
KOHCOJTMJAIIH BOJOHACHIIIEHHOTO IPYHTA.

3asBHTEIb H ABTOP @.I'.T'abuboB



Dur. 2.




OTYET O NATEHTHOM IIOUCKE  [Homep espasniickoit sassiu:

(cratea 15(3) EATIK u npa;u:ﬁéf HarenTHo# HHCTPYKLMH K 202200105

A. KTACCHOHUKALIMA TTIPEIMETA U3OBPETEHUS:
E02D 1/02 (2006.01)

Cornacuo MexayHapoaHOH naTeHTHOM KiaccHUKaLuu (MIIK)

6. OBJIACTB ITOHCKA:

[IpocMOTpenHas JOKyMEHTaLMA (CHCTEMa KIacCH(HMKALINN U MHICKCH MIIK)
CO1B, C04B, E02D, E02F

OnexTpoHHas 6a3a JaHHLIX, HCIIOL30BABIIALCA NIPH MOMCKE (#a3Banue a3kl W, eCli, BOSMOXKHO, HCIONTB3YEMEIE [IOUCKOBDIE TEPMHHBI)
EATIATHC, Esp@gcenet, PatSearch, Google Patents, PATENTSCOPE

B. JOKYMEHTBI, CYUUTAIOLIMECS PEJIEBAHTHBIMU

areropus* CCBUIKM Ha JOKYMEHTHI ¢ YKa3aHHEM, TA€ 3TO BOMOXHO, PEIeBAHTHBIX 4acTel OrHocHTes K myHKTy Ne
A CN 108051564 A (UNIV INNER MONGOLIA SCI & TECH) 18.05.2018. 1
A CN113049774 A (UNIV XIAN ARCHITECTUR & TECH) 29.06.2021. 1
A SU 1183620 A1 (POLLIYTIKMHA B.11.) 07.10.1985. 1
A SU 979586 Al (AIPOCJIABCKHI TTOJIMTEXHUYECKUIA HHCTHUTYT) 07.12.1982. 1

D MOCJACAYIOUIUE NOKYMCHTBI YKa3aHbI B NPOAOJIKCHHH

«T» - Gonee n Wi IOKYMEHT, GITMKOBAHHEIN NOCTIE ATH AIPHOPHTETA
* Ocobbie KATErOpPHH CCHUIOYHBIX JOKYMEHTOB: VICE MM 7o CHT, OTTYONHKOBAHHEIA rlocrie AaTs! MpHOp "

(€A - IOKYMEHT, ONpeAesIOmuit 0GmuM ypoBEHb TEXHUKH NIPHBCIICHHEIH 115 IOHHMARKA M306peTeHHA

«D» - NOKYMEHT, NPUBEACHHBIH B eBpasUiicKOM 3aBKe «X» - HOKyMEHT, HMelowuii HanGonee GITH3KOE OTHOMEHHE K NIPE/IMETY MOMCKa,

«E» - Gonee paHHMit IOKYMEHT, HO OITyGIHKOBAHHBIN Ha AaTy noaaun NopovaHHi HOBU3HY WIH H30GPETATENECKHI YPOBEHD, B3NTHIM B OTACABHO-

CBPA3HACKONR 3aBKY MITH MIOCTIE Hee o

(O - ZIOKYMEHT, OTHOCAIIMHCA K YCTHOMY PACKDBITHIO, KCIIOHHPO- «Y» - ZOKYMEHT, HMetomuii HanGonee GIM3KOE OTHOMICHHE K NPEAMETY MOMCKA,
BAHHIO H T, nopodalliii H30GPETATENLCKHI YPOBEHD B COYCTAHUH C APYTHMH JOKYMEH-

"P" - HOKyMEHT, Omy6IMKOBAHHEIN JI0 XaTHI IOAAYH €BpasHiickoi TAMH TOH K¢ KaTeropin

3a4BKH, HO MOCIE AaTHl HCNPAIMHBAEMOrO NPHOPHTET" & - BOKYMEHT, ABISIOWIMHCS MATEHTOM-HAIOTOM
«L» - BOKYMEHT, NIPHBECHHBIN B APYTHX HENAX

Jlara npoBenenus narentHoro mouncka: 28/11/2022

VYI0JIHOMOYEHHOE TUII0:
HavanpHuk oTaena MeXaHMKH,
(usukH 1 INEKTPOTEXHUKH

J.®. Kpruios
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