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YHUBEPCUTET UM. H.®D.
KATAHOBA" (®T'BOY BO "XT'Y UM.
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(57) M 3zoOperenne oTHOCHTCS K OONACTH CTPOMTENBCTBA M MPEIHA3HAYECHO JUISL 31aHUH U COODYKEHHH,

CTPOSIIIMXCSI B CEHCMHYECKH OMNACHBIX paiioHaX, WK sl OOBEKTOB, HMMEIOIIMX CIEUUaIbHOE
Ha3zHaueHWe. TeXHWYeCKHH pe3ydbTaT, JOCTHUTacMbli H300pETEHHEM, 3aKII0YacTCs B PACIIMPEHUH
apceHaa TEeXHMYECKUX CPEJICTB, UCIIONb3YEMBIX JUIS 3allUTHI 3JaHUI 1 COOPYKEHUH OT CeHCMUYECKUX
BO3JICCTBUI, @ TaK)XK€ B CHWKEHHUU TPYJOEMKOCTH H3TOTOBJIEHHS M MOHTa)Xa ONOp CEHCMOCTOMKUX
30aHUH, TpU COXpaHEHWH WX 3()(PEKTUBHOCTH CHIDKATh CEHCMHYECKHE CHIBI M OTPaHUYUBATH
MEpPEeMEIIEHUsT 3[0aHHud IpU 3EMIECTPSACEHHMAX C MIUPOKUM CHEKTPOM YacTOT. JIis HOCTHKEHHS
TEXHUYECKOTO pe3ynbTaTa MpeiokeHa ornopa sl CeHCMOCTONKIX 3aHuH, cofeprkaliias BepxHioro (4) u
HIDKHIOO (5) 9acTé ¢ ONOPHBIME OBEPXHOCTSIMHE, MEKAY KOTOPBIMHU PACIIONIOKEHBI IapkI (3) B KadecTBe
OTIOPHBIX JJIEMEHTOB MOABW)XHOW cBsi3U. IIpm 3TOM oOmopHas MoBepXHOCTh B ofHOM dacth (1 mim 8)
TUIOCKas, a B JIPYroil 4acTH ONOPHBIE MOBEPXHOCTH BBINOJIHEHBI B BHIE cerMeHTOB cdep (2 wm 9) ¢
panuycom (6 mwim 10), mpeBsimatontiM paguyc mapa (3). CortacHO H300pETEHNIO ONOpa BBIITOTHEHA C
TpeMsI IapaMu, KOTOPBIE PACTIONOKEHBI MEXIY IIJI0CKOI FOpH30HTaIbHOM MOBEpXHOCTHIO (1 nim 8) oo
YacTH M TpeMsi cerMeHTamu cdep (2 uiam 9) Ipyroil 4acTH, HEHTPHI KOTOPBIX YAAJICHBI IPYT OT Jpyra B
Pa3HBIX HAMPABICHUSX JUIA 00CCIIeUeHNsI KOHTAKTa TOPH30HTAIbHON TOBEPXHOCTH ¢ TpeMst mapamu. Ipu
9TOM IIApHI ¥ OIOPHBIE MOBEPXHOCTH BEPXHEH M HIDKHEH JacTel BBIMOIHEHBI N3 MCKYyCCTBEHHBIX HIIH
MPUPOAHBIX MaTepHAIOB IIJIOTHON CTPYKTYPBHI.
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OITOPA UIS1 CELCMOCTOMKHX 3JAHUMA

H306peTeHne OTHOCHTCA K OOJIACTH CTPOMTENHCTBA M NpEJHA3HAYEHO UIA 3IaHHH H
COOpPYXEHHH, CTPOSAIIUXCH B CEHCMUYECKH ONACHBIX paioHax, MM IS OOBEKTOB, MMEIOLIUX
CIELHAIBHOE Ha3HAYCHHE.

W3BeCTHBI KHHEMATHYECKHE ONOPHI MHOTO3TaXKHOIO CEHCMOCTOMKOrO 3/IaHHs, IIEPBEI
MJTH LIOKOJIbHBIA 3TaX KOTOPOTO COJECPKHT KHHEMAaTHIEeCKHE CTOMKH, HMEIOIHE 3aKPyTIIEHHbIE
BCPXHHE W HH)KHHME TPaHH M 00Jafalollie CBOMCTBOM YCTOWYMBO IOKAYMBATBCS BO BpEMs
3€MJIETPACEHHA 110 O0po3/4aM, BBIIOJIHEHHBIM B 3JIEMEHTaX BEPXHEW OOBA3KH, SBIISIOIIHXCS
YacThIO MEPEKPBITHSA HJIH [OKOJBHOTO 3TaXka, ¥ B JJIEMEHTaX HIKHEN OOBA3KH, SBIAIOLIMXCH
(yHnaMEHTHBIMH TOAYIIKaMH, IPHYEM KHHEMATHIECKUE CTORKH YCHIIEHE] peOpaMH XKeCTKOCTH,
a UX 3aKpyrjicHHbIC TPaHH BBIIOIHEHEI ¢ niepeMeHHo kpuBuU3HOU ([TateHT PD Ne 2256749 C2,
nata nipuopurera 18.08.2003, nara mybmuxarmmu 20.07.2005, aropsr: FOcynos A.K. u FOcymnos
P.A., RU).

HenocraTkoM HM3BECTHOTO aHaJora SIBIETCS BBICOKAs TPYAOEMKOCTh H3TOTOBJICHHS
KHHEMAaTHYECKHX CTOEK M3-3a CJIOKHON IreOMETPHUIECKOH (POPMBI.

MsBecTHB Takke (QyHAAMEHTBI CeHCMOCTOMKMX 3JaHMA M  COOPYXEHHH ¢
KHHEMAaTHUYECKUMH OIOpPaMH, COACPKalllMe BEPXHIOI M HHXKHIOIO OMOPHBIE YacTH, B KOTOPBIX
00pa3oBaHbl CTaKaHbl ¢ BOTHYTHIMH JHHINAMH, H Pa3MEIUEHHBIA MEXy HAMH IPOMEKYTOYHBIH
SJIEMEHT IIOJABHXKHOM CBs3U B BuIe mapa (ABtopckoe cBuaeTenbcTBO CCCP Ne 617532, mara
npuoputera 03.11.1976, nara my6mukaumm 30.07.1978, aBrop HeitGypr 2.B.; Asropckoe
ceuzerenscTBo CCCP Ne 857357, nara mpuopurera 08.09.1979, nara myGnuxanuu 23.08.1981,
aprop Huckun O.J1.; Ilarenr PO Ne 2187598 C2, nara npuopurera 19.10.2000, nara
ny6mmkanun 20.08.2002, aproper: Pagomckuit B.M. u Hmkos B.IO., RU).

HenocTaTkoM yKa3aHHBIX H3BECTHBIX TEXHHUYECKHX PEIECHHUM SBJIAETCA TO, YTO OHU HE
aIaTUPOBAaHbl K BEPTHKAIBHBIM YCHJIMSAM, BO3HHKAIONIMM IIPH B3aHMHOM IE€PEMELICHUH
BepXHEH U HIKHEN ONOPHBIX YacTe OTHOCUTENBHO APYT APYyra.

W3BecTeH afanTUpOBaHHBI K JEHCTBUIO TOPU3OHTAIBHBIX M BEPTHUKAIBHBIX YCHIIHIH
bynnamMeHT ceHCMOCTOMKOrO 3/1aHHS, COOPYXKEHHUS, BKIIIOYAIOUINHA HUXKHIOK OIIOPHYIO YacTh
BEPXHIOIO OTOPHYIO YacTh C MPOGHIMPOBAHHONU BEIEMKOH, KOHTAKTHPYIOLIEH C pa3MelIEHHEIM
HOA HEH 3JICMCHTOM IOABMXKHOM CBA3HM KpPYIJIOTO CEYEHHS, C OCBIO €ro BpAIICHHS, MEXKIY
3JIEMEHTOM ITIOJBHIKHOM CBS3H M HMIKHEH OIOPHOH YacCThIO pacloIOKEHA IUIOCKas Kadarouascs
IUIATa B BHJE phlYyara BTOPOro poja, CBA3aHHas C OJHON CTOPOHBl KHHEMAaTHYCCKH C HIDKHEH
OTIOPHOM YacTHIO, a C APYrof CTOPOHBI CBOOOJHO ONHPAIOINASCSA Ha 3Ty )K€ OMOPHYIO 4acCTb, 10
KpailHEHl Mepe, uepe3 OAMH, YCTaHOBJICHHBI Ha Hee IPOMEXYTOUYHBIM YIPYTHH 3JIEMEHT,

IIpHYEM Ha BEpXHEH NOBEPXHOCTH IIOCKOM Kavaromieics IUINTHI BHIIONHEHA MPOQHIMPOBaHHAS



BbIEMKa IOZ 3JeMeHT NOABMXHOH cBa3u (Ilarenr PD Ne 2165496 C1, mara mpuopureTa
15.09.1999, nara my6nukamuu 20.04.2001, aBTopel: AnelinukoB U.A. u UBanos C.E., RU).

HenocratkoM pmaHHOro aHanora SBISETCS CIOXKHOCTH KOHCTPYKIHMH, OGYCIOBIEHHAs
MHOXECTBOM B3aUMOJECHCTBYIOIIMX MEXIy co0Oifi JJIeMEHTOB, a TaKKe OrpaHHYEHHEIE
¢ynxuronanbHBIE BO3MOXXHOCTH IO HECYLIEH CIOCOGHOCTH.

HauGonee GnM3KHMM TEXHHYECKHM DELICHHEM K 3asBIIIEMOMY, NPHHATHIM B KayeCTBE
IPOTOTHIA, SBJIAETCS CTAaOMIN3aTOp Ha3eMHBIX KoJeOaHWil, IPEACTaBIAIOIMEA CcoOO0H
YCHJICHHYIO OIIOPY CEHCMOCTOMKOrO 3/aHMf, COIEPXKAIyI0 BEPXHIOK M HHXKHIOK YacTH ¢
ONOPHBIMH  IIOBEPXHOCTSAMH, MEXAY KOTOPHIMH paclOJIOXKEHBl MIapel B  KOJHYECTBE,
COOTBETCTBYIOIIEM HArpyske, IIpH 3TOM ONOpHas IOBEPXHOCTh B OJHON YacTH IUIOCKas, a B
ApYro# 4acTH ONMOPHBIE IIOBEPXHOCTH BHINOTHEHBI B BUJIE Yalll, B YaCTHOCTH, CETMEHTOB chep ¢
pazuycoM, IPEBBHIIAIONINM PAJUyC 1apa, U CO CTONOpaMH B BHJIE OypTHKOB IO IEPUMETPY,
SBJIIOIUMHUCS OTPAHUYUTENAMH IEPEMEILICHNS, IPHYEM OIOPHBIE MOBEPXHOCTH 00pa3OBaHbI
METaJUIMYECKUMH 3aKJIaHBIMHU 3JIEMEHTaMH, 3aKPEIUICHHBIMU B GYHAaMEHTE H B HH)XKHEH 4acTh
3panus (ITarent ®pannun Ne FR 2098479 A6, nara npuopurera 18.04.1969, nara my6nvkarnuu
10.03.1972, MIIK E04B1/36, E04H9/02, nporoTum).

HenocraTtkoM mporoTuma sSBISETCS BHICOKAs TPYAOEMKOCTH M3TOTOBJIEHHS M MOHTa)Xa
YCHJICHHOH OIIOpBI, HAallpUMED, B CIIydac ONMHPAHHS IUIOCKOM MOBEPXHOCTH Ha YETHIPE INapa, B
CBS3H C HEOOXOAMMOCTBIO JOCTH)XKEHHS TOYHOCTH H3TOTOBJICHHS M MOHTaXa, a TaKKe
BBITNIOJIHEHHEM OTPaHHUYHTENCH IIepeMeleHUs B BHJIE OYPTHKOB.

Texnugeckolf  mpoOnemoif, pemaemoit  W300peTeHHMEM,  HSBJIAETCS  CHHXKEHHE
TPYAOEMKOCTH M3TOTOBJIECHHS M MOHTaXa OIOp CEeCMOCTOMKHMX 3[IaHHUM, MPH COXPAHEHHM HX
3¢ ()EKTUBHOCTH CHIDKATh CEUCMHMYECKHE CHIBI U OrPaHHYMBATHL IEPEMEIICHHs 3JaHMS IIpH
3EMJICTPSICEHHUAX C IMUPOKUM CIIEKTPOM YacCTOT.

Jnsl pelueHns TEXHUYECKO#H MpobIeMBl IpeIoXKeHa Oopa JUIs CEHCMOCTOMKIX 3[aHMui,
cofiepKaiasd BEPXHIO M HHXKHIOIO YacTH C ONOPHBIMH HOBEPXHOCTAMH, MEXIY KOTOPHIMH
PAcCIoJIOKEHB! IIaphl B Ka4eCTBE ONMOPHBIX JJIEMEHTOB IOJBM)KHON CBA3H, IIPH TOM OIOpHAs
IIOBEPXHOCTH B OJJHOM 9acTH IJIOCKas, a B APYToi YacTH OMOPHEIE NOBEPXHOCTH BBHIOJIHEHEI B
BHJIE CETMEHTOB CQep C paauycoM, NPEBHIAIONNM paguyc mapa. CorjiacHo M300peTeHHIO,
OIIopa BBIIOJHEHA C TpeMs lapaMH, KOTOpPBIE PAcIOONKEHBl MEKAY IUIOCKONH FOPHU30HTAILHOM
IIOBEPXHOCTBIO OJHOH YacTH M TpeMs CerMEHTaMH cdep Apyrod 4YacTH, IEHTPHl KOTOPBIX
yAaJeHbl JpYr OT Apyra B pa3sHBIX HAIpaBICHUAX IS o0eclieueHHss KOHTAKTa rOPH30HTAIBHOM
MIOBEPXHOCTH ¢ TpeMs IIapaMH, IIPH 3TOM LIaphl U OIOPHBIE IIOBEPXHOCTH BEPXHEH W HHXKHEH

YacTel BBIIOJIHEHB] H3 HCKYCCTBEHHBIX MM MPUPOIHBIX MATEPHAIOB IIOTHOM CTPYKTYPHL.



CornmacHo HM300peTEHMIO, TPH INapa PAaclONOXKEHBI MEXAY BEPXHEH TOPH30OHTAILHOM
IIOBEPXHOCTBIO M TPEMsI CETMEHTaMH cep HIKHEH YacTH OIOpEL

CornacHo H300peTeHHIO, TPH IIapa PAacIONIOXEHbl MEXIy HHXKHEW TOPH30HTAILHOM
MOBEPXHOCTBIO M TPEMs CETMEHTaMH c(ep BEpXHEH YacTH ONOPEI.

CoryacHo m300peTeHnio, B KauyecTBe MaTephala LIapoB M ONOPHBIX IOBEPXHOCTEH
HCIIO0JIb30BaHbI MJIH CTajlb, HJIM KAMEHb, WK OETOH, WK Xele300€ToH.

CoriacHO M306pEeTEHHIO, OTIOPHBIE IIOBEPXHOCTH BEpXHEN H HUXKHEH YacTel 06pa3oBaHEbI
3aKIaJHBIMH 3JIEMEHTaMH, yCTaHOBJICHHBIMH B IIOKOJIE I (DyHIaMEHTE.

CornacHo M300peTEHHIO, MPOCTPAHCTBO MEXIY BEPXHEH H HHXKHEH YacTAMH OIOPbI
3aI10JTHEHO NIEHOOETOHOM.

CornacHo H300peTeHHMIO, OMOpa BHIIONHEHa C BO3MOXHOCTBIO PaBHOMEPHOIO
Pa3MEIEHHS IO/ BCEH INTOILAABIO LIOKOJIBHOTO 3TaXka WM (yHIaMEeHTa 34aHUS C KOJHYIECTBOM
HE MEHee TpeX.

Ha ¢ur. 1 cxeMarM4HO mOKa3aHO CEYEHHE ONOPHI B COCTOSHHH YCTOHYHBOTO
PaBHOBECHSA, HMCIOIICH BEPXHIOI IOPH3OHTAIBHYIO OMOPHYIO NMOBEPXHOCTh, Iie 1- BepXHss
rOpU3OHTAJIbHAA IIOCKOCTh; 2 - HIDKHHMH cerMeHT cdepsl; 3 - map; 4 — BepxXHAA 4YacTh
IOKOJIBHOT'O 3TaX<a WM QyHIaMEHTa; 5 — HUXKHSS 4acTh LOKOJIBHOTO 3Ta)ka WK GyHIaMeHTa; 6
— Pafinyc 3aKpYIJIEHHS HHXKHErO CETMEHTa Cephl;, 7 — painyc 3aKpyTIeHH Iapa.

Ha ¢ur. 2 cxeMaTMYHO IIOKa3aHO CEYEHHE ONOPbl B COCTOSIHMH YCTOHYHBOIO
PaBHOBECHS, MMEIOIIEH HHXHIOIO TOPH3OHTAIBHYIO OIOPHYIO IOBEPXHOCTb, Il 8- HHXKHSS
TOPHU30HTAIBHAS IUIOCKOCTh; 9 — BepXHHi cerMeHT cdepbl; 3 - map; 4 — BEpXHAA YACTh
IOKOJIBHOIO 3TaXka WM (QyHIaMEHTa; 5 — HIKHAS 4acTh MOKOJBHOIO 3TaXa MM (YHIAMEHTA;
10 — paguyc 3aKkpyryieHHs BEpXHETO cerMeHTa chepbl; 7 — paaryc 3aKpyTJICHUS apa.

Ha ¢ur. 3 cxeMaTH4HO ITOKa3aH IUIaH OMOPBI C TPEMs LIAPAMH, PABHOYAAIEHHBIMHE JPYT
OT Ipyra B PasHbIX HalpaBJICHUsX, TAe 3 — map; 2 — cerMeHT Cdephl.

Ha ¢ur. 4 cxemMaTH4HO 1OKa3aHO pa3MeIlEHHE ONOp MOX BCEH IUIOLIABIO LOKOJIBHOTO
aTaXKa WM QyHAaMeHTa MHOTO3TaXKHOTO 3/1aHus, rae 11 — omopa.

3aspigemMas omopa A CeHCMOCTOMKUX 3[aHUN COAEPXKHT BEPXHIOK 4 M HHXHIOK 5
4acTH, CHA0XKCHHEIE OMOPHBIMH ITOBEPXHOCTAMM: ILTOCKO# 1 vk 8 B OIHOM M3 YacTeil U B BUJE
TPEX CerMEHTHBIX cep 2 min 9 B Apyroit 4acTH, MeXY KOTOPBIMH PACITOJIOKEHE! TPH Inapa 3,
npuyeM paguyc 7 mapa MeHbile paaumyca 6 win 10 cermenTtHol cdepbl 2 umu 9. Ilpu stom
IUIOCKass OIOpHAsd IOBEPXHOCTh 1 o00pa3syeT BEpXHIOIO TOPH3OHTAIBHYIO ILUIOCKOCTD,
KOHTaKTHPYIOIIYIO ¢ TpeMs IIapaMM, a IOBEPXHOCTh 8 oOpa3zyeT HM)KHIOK TOPH3OHTAILHYIO
IUIOCKOCTE. BBITOJIHEHHE OMOpBI C TPEeMs IIapaMH ONTHMAJIBHO C TOYKH 3PEHHS IIPOCTOTHI

H3TOTOBJICHHA H MOHTaXa, TaK KaK TpA mapa IMO3BOJAIOT 6e3 0co00if TOYHOCTH H3TOTOBHUTH
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Ooropy. U3 Kypca HaqepTaTenLHoﬁ réOMETpHUHA H3BCCTHO, 4YTO IIOJOXKCHHEC IIIOCKOCTH B

IPOCTPAHCTBE MOXET OBITH onpeneneHo TpeMs Toukamu (http://mash-xx1.info/info/653755/, nata

npocmotpa 26.10.2018). TTosTomMy 4Yepe3 Tpu HHIKHHE TOYKH IIAPOB CO3MAETCS OMHPAHHE Ha
HIJKHIOIO TOPH30HTAIbHYIO IIIOCKOCTh, H 4Yepe3 TPH BEPXHHE TOYKH INApoB 0OecrednBaeTcs
KOHTAaKT ¢ BEPXHEH MOPH3OHTAIBHON IUIOCKOCTHIO W ONMUpaHHe Ha TpH miapa. Takum oGpas3oMm,
Harpyska Ha KaXAblii Inmap pacnpeaensercs pasBHoMepHo. Kpome Toro, paBHOMepHOE
pacIoJIOKEHHE OIOp IOA BCeH IUIOmanpl0 (yHIaMeHTa WJIH LOKOJBHOrO JTaxa C
PEKOMEHIYEMBIM HX KOJIHYECTBOM, KOTOpO€ JMOJDKHO OBITh HE MeHee Tp&X, a TaKxke
HCIIOJIb30BAaHHE OIOP C pa3sHBIMH BapHaHTaMM BHINOJHEHHS BepXHEW M HUXKHEN dYacTel, Kak
noxasaHo Ha ¢ur. 1 u Qur. 2, IpUBOAUT K TOMY, YTO yCHJIME, MIPUXOASINEECS Ha ONWH MIap,
Oyner mMuHMMaIbHBIM. ClleoBaTeNbHO, JUI1 MarepHaja IIapoB 3, MOBEPXHOCTEW CErMEHTOB
cep 2 uau 9 ¥ TOPH30HTAIBHBIX MOBEPXHOCTEH | WM 8 MOXET OBITH UCIIOIB30BAH LIMPOKHIH
CIIEKTP MaTe€pHaJIOB, TAKMX KaK CTajlb, KAMEHb, OETOH, XKeIe300€TOH U ApPYrue HCKYCCTBEHHBIC
WK NIPUPOAHBIE MAaTEPHAIIBI INIOTHOU CTPYKTYPHI.

W3 Kypca CTpOUTENBHBIX MaTE€pHAIOB TAK)Ke U3BECTHO, YTO NPAKTHYECKH BCE MaTepHAIIBI
IUIOTHOM CTPYKTYPHBI IIPH MTHOBEHHO NPHJIOKEHHOM YCHUJIMH, a, B YaCTHOCTH IIPU CEHCMHUYECKOM
BO3JCHCTBHH, KOTOPOE€ OTHOCHTCA K TAKOMY BUAY YCHJIHH, BenyT ce0st Kak abCOJIIOTHO yIpyrue
Marepuansl (KOHCTpYKIMHM M3 JepeBa M IulacTMacce. Y4eOHHMK Juis By3oB. Iloxm pem. T'.I.
Kapncena. U3g. 4-e, nepepab. u non. M., Ctpoituznar, 1975. - 688 c. Asr.: I'.I'. Kapicen, B.B.
Bopnemakos, M.E. Karan. Pazgen 1. [lepeBo - crpoutenbHbii Matepuan. [laparpad. 9.
Mexanugeckne cBoicTBa IpeBeCHHBI "..M3BeCTHO, 4TO HpH OBICTPOM KpPaTKOBPEMEHHOM
JIEHCTBHM HAarpy3Kku JIPEBECHHA COXPaHSIET 3HAYUTENbHYIO yIpyrocts..."; BaiikoB B.H., Curanos
O.E. XKenezoberonnsle koHCTpyKumH: O61mii Kype. YueOHUK IS BY30B. - 4-€ u3]1., nepepabd. -
M.: Crpoiimznar, 1985. - 728 c. Yacte mepBas. I'maBa 1. ocHOBHbBIE (PH3UKO-MEXaHHYECKHE
cBoiicTBa OeTOHa, CTaJbHOH apMarypsl U xene3oberoHa. 1.1. Beron. 4. [Ipounocts GeroHa.
JluHamMuyeckass MPOYHOCTh O€TOHA). DTO TakKE CBUIETENHLCTBYET O TOM, YTO MaTepHAIOM
IapoB 3, FOPHU3OHTAIBHBIX ITOBEpXHOCcTeH | uiam 8 M moBepxHOCTel cerMeHTOB cdep 2 umu 9
MOryT OBITH CTallb, KAMEHb, OETOH, >KeNIe300€TOH U JpYrue MCKYCCTBEHHBIE WM IPHUPOIHBIE
MaTepHajbl IUIOTHOH CTPYKTyphl. [Ipm 3TOM ropusoHTanbHBIE MOBEpXHOCTH | wiu 8
TIOBEPXHOCTH CerMeHTOB cdep 2 unu 9, oGpa3oBaHHEIEC U3 YKa3aHHBIX MaTCPHAJIOB, MOTYT OBITh
YCTaHOBJIEHBI B IIOKOJIE WM (HYHIAMEHTE KaK 3aKJIaJHbIe IETATH B XKEJe300€TOHHOM JIIEMEHTE.

K ToMy >xe, mpoCTpaHCTBO MEXAy BEpPXHEH M HI)KHEH 4acTSAMHU ONOPBI MOXET OBITh
JOMOJIHUTENBHO 3al0JJHEHO MEHEe NPOYHBIM MAaTEpUaIOM, HalpuMep, IIEHOOETOHOM, KOTOPBIH

BOCIIPHMCT CBOIO YaCThb Harpy3KH, 4YTO I103BOJIAT YMCHBIINTDL JaBJICHHUC HA HIApbI.



IMpunuun paGoTel 3adBIsEMON ONOPHI OCHOBaH Ha H3BECTHOM H3 Kypca (QU3HKH
OIPEJIENICHUH TIOJIOKEHHSI yCTOHYHBOTO PaBHOBECHS, KOTZa INap PaclojIOXEeH B yriyOleHUH

https://physics.ru/courses/op25part1/content/chapter1/section/paragraph14/theory.htmil# W9LUo

7igspU, mata mpocmoTtpa 26.10.2018). Jlns ceiicMocToiKuX 3maHHM CerMeHT cdepsl, map u
CHJIBI IPaBUTALUU 00pa3yloT MOJIOKEHHUE YCTOMYMBOIO PaBHOBECHS 3aHHS.

IIpu NeHCTBUH CEHCMHMYECKOTO YCHIUA B JIIOOOM HallpaBIeHUH LIAPhI [IEPEKaTHIBAIOTCA B
HOJIOKEHHE HEYCTOWYMBOIO pPAaBHOBECHS M NO3BOJIIOT II€peMelIaTbcsd HHKHEH dYacTH 5
IIOKOJIBHOT'O 3Ta)ka WM QyHOaMeHTa OTHOCHTENBbHO BepXHeH JacTH 4, a 3aTeM BEPXHSAS 4acTh
LIOKOJIBHOTO 3Taxka MM (QYHIaMEHTa 3a CUeT ACHCTBHSA CHJIBI TSDKECTH BO3BpAlllacT 3[aHUE B
[IEPBOHAYATILHOE ITOJIOKEHHE, IPUYEM B CBS3H € IUIOCKOH ONMOPHON MOBEPXHOCTHIO 1 wiH 8 npu
B3aMMHOM I[IEpEMELICHHH 4YacTe 4 H 5 BO3HHKAaeT MEHBINEE BEPTUKAILHOE YCHIHE,
nepenaBaeMoe Ha 31aHue U GyHIaMEHT.

TakuM 00pa3zoM, TEXHUYECKHH pe3yibTaT, JOCTUTaeMbIii H300peTeHHEM, 3aKIIFOYAeTCs B
pPacIIMPEHHH apceHajla TEXHHYECKUX CpEACTB, HCIONB3YEMBIX JMJIS 3allHUTHl 3JaHUN U
COOPYKEHHMH OT CEHCMUYECKUX BO3ACHCTBHH a TAK)XKE B CHUKCHHH TPYAOEMKOCTH U3TOTOBJIEHUS
U MOHTaXa ONOp CEHCMOCTOMKHX 3[aHWi, IpPH COXpPAaHEHHH HX 3(P(PEKTUBHOCTH CHHXKATh
CEHCMHUYECKHE CUIIBI M OTPAaHHYMBATh MEPEMEIIECHHUS 3/1aHUS NPH 3€MIIETPACEHUAX C LIMPOKUM

CIICKTPOM YacCTOT.



®OPMYJIA H30BPETEHHA

1. Omopa mnsa ceHCMOCTOMKMX 3HaHMM, ColepXallas BEPXHIOI M HIDKHIO YacTH ¢
ONOPHBIMH TIOBEPXHOCTSMH, MEX/Y KOTOPBIMH DAacIOJOXEHB! WIaphl B Ka4eCTBE OMOPHBIX
3JIEMEHTOB MOJABHXXKHOM CBSI3H, IIPH 3TOM ONOPHAs NOBEPXHOCTh B ONHOM 4acTH IUIOCKas, a B
ApYro# 4acTH OINOPHBIE NOBEPXHOCTH BBIIOJHEHBI B BHIE CETMEHTOB chep C pamuycoM,
NPEBRIIAIOIIMM panuyC LIapa, OTJHYAKIASCH TEM, YTO OIOpa BBHINOJHEHA C TPEMS
IIapaMH, KOTOPBIE PACTIONIOKEHBI MEXIY IUIOCKOH TOPH30HTAJIbHOM MOBEPXHOCTHIO OIHOM
YacCTH M TPEeMsi CETMEHTaMH cep Apyroi 4acTH, NEHTPbI KOTOPHIX yAAJIEHBI APYT OT APYra B
Pa3sHBIX HaIIpaBJIECHUAX JUIA 00ecleYeHHs KOHTAKTa FOPH30HTAIBLHOM MOBEPXHOCTH C TpeMs
[apaMy, IIpA 3TOM ILIAphl ¥ ONMOPHbIE NIOBEPXHOCTH BEPXHEH W HHUXKHEHN YacTel BBIIOTHEHBI
M3 HCKYCCTBEHHBIX HJIH ITPHPOAHBIX MaTEPHAIOB IUIOTHON CTPYKTYPBI.

2. Onmopa no m. 1, omMyaOmascs TeM, YTO TP LIapa PAcIONOXKEHBI MEXIy BepXHei
TOPH30HTaJIbHOM IIOBEPXHOCTBIO M TPEMsI CETMEHTaMH cep HHKHEH YaCTH OTOPEL

3. Omopa mo m. 1, oTIMYaOmasAcs TeM, YTO TPH IUapa PacHOJIOXKEHBI MEXTY HIDKHEH
TOPH30HTAJIbHOM IIOBEPXHOCTBIO M TPEMSI CETMEHTaMH c()ep BEpXHEH YacCTH OIOPEL.

4. Omopa 1o 1. 1, OTMHYAOIAsACs TeM, YTO B KAayeCTBE MaTepHaa INapoB M ONOPHBIX
TIOBEPXHOCTEH UCTIOIB30BAHBI UM CTallb, MK KaMeHb, HIIH OETOH, HITH XKeJIe300€TOH.

5. Omopa mo m. 1, oTMYalOIIascAd TeM, YTO OIOPHBIE IIOBEPXHOCTH BEpXHEH M HIDKHEH
JacTedl 06pa3oBaHkbl 3aKJIaJHBIMH IEMEHTaMH, YCTAHOBJICHHBIMH B II0KOJIE MM (DYHIaMEHTE.
6. Onopa no m. 1, oTIMYAOIWAsACs TeM, YTO MPOCTPAHCTBO MEXIY BEpXHEH M HIDKHEH
9acTAMH OIOPHI 3AII0JIHEHO IEHOGETOHOM.

7. Onopa o 1. 1, oTIMYaromascs TeM, YTO OHa BBINOJIHEHA C BO3MOXHOCTBIO PaBHOMEPHOTO
pasMEIUCHUS] MOJ BCeH IUIOIAABI0 LOKOJBHOTO 3TaXa WM (QYHIAMEHTa 3[aHMS C

KOJIHYECTBOM HE MEHEEC TpPEX.
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OTYET O IATEHTHOM MOUCKE  [Hovep espasuiickoii saspiu:
(crarea 15(3) EATIK n npasuno 42 [TaTeHTHOH HHCTPYKUIH K

EATIK) 202000037

A. KIACCH®UKALIUA IMPEAMETA U30EPETEHUSA:
E02D 27/34 (2006.01)

CoraacHo Mex1yHapoaHoi natenTroil knaccidukaunu (MITK)

b. OBJIACTb [TOHUCKA:

[IpocMoTpennas nokyMeHTals (cHctema knaccrdukauuy u nuaekcst MITK)
E02D27/00, 27/34. E04H9/02, E04B1/98

DiiekTpoHHas 6a3za AAHHbIX. MCTOML30BABUIAACA NPH MOUCKe (Ha3BaHHe 623l U, EC/H, BOIMOYKHO, HCTIONB3YEMbIE TOHCKOBbIE TEPMHHbI)
Espacenet. EATIATUC. Google Patents

B. JOKYMEHTBI, CHUTAKOILMECS PEJTEBAHTHbIMU

Kareropus* CCbLIKH Ha IOKYMEHTHI C YKa3aHHUEM, I/1€ 9TO BO3MOXHO, PENEBAHTHBIX YacTeil OTtHocutes K nyHkry Ne

Y RU 2017118710 A (PENEPAJIBHOE T'OCYJAPCTBEHHOE BYO/OKETHOE OBPA30- -7
BATEJIBHOE YUPEX/IEHUE BbICLLIEIO OBPA30BAHUS « XAKACCKHIA TI'OCY-
APCTBEHHbBIM YHUBEPCUTET UM. H.®. KATAHOBA») 2018.04.12, cm. dopmyity

Y RU 2062833 C1 (POCOJIBKO BJIAJUMUP KOHIPATLEBUY) 1996.27.06, cm. durypsi 1-4, 1-7
onucanue kon.2 crpokn 18-38

Y RU 2661512 C1 (PEJJEPAJIbHOE FOCYJAPCTBEHHOE BIO/DKETHOE OBPA3OBA- 1-7
TEJIbHOE YYPEXEHHME BbICLIUEFO OBPA30OBAHUS «XAKACCKUI TOCYIAP-
CTBEHHbIN YHUBEPCUTET UM. H.®. KATAHOBA») 2018.17.07. cm. pedepar, onucanue]
cTp.6 cTpoku 13-26

D NOCERYIOIIHE TOKYMEHTbI YKa3aHbl B NPOAOIKEHUN )
* OcoBble KATEropHH CCHLIONHBIX 10KYMEHTOB: «T» - 6oniee No3HUMH TOKYMEHT, OTyGAMKOBAHHbII OCAE 1aThl APHOPUTETA 1
«A» - BOKYMEHT, OlpeeNAIowMii 0OUIMA YDOBEHb TEXHHKH MPUBEACHHBIA /LN NOHUMAHHS H300peTeHis
«D» - IOKYMEHT, IPHBEICHHBIH B €BpasuiicKoil 3as8Ke «X» - LOKYMEHT, HMeloLnit HanGoIES GAM3KOE OTHOWEHHE K NPEAMETY MOHCKA.
«E» - G0sice paHHMH JOKYMEHT, HO ONYGKKOBAHHBIT HA AATY NONA4H nopoyalui HOBU3HY Wi N300pETaTENbCKUH YPOBEHD, B3ATHIH B OTACIbHO-
eBpa3uickoii 3a8BKku MAK NOCHE Hee e .
(O - OKYMEHT, OTHOCALLMICA K YCTHOMY: PACKPBITHIO, 3KCTIOHHPO- «<Y» - IOKYMEHT, uMetownii HanGosiee 6.1M3KOE OTHOLEHHE K TPCAMETY NMONCKA.
BAHHMIO W T NopoYalUnil H300PETaTENbCKNI YPOBEHD B COHETAHNM C APYI UMM TOKYMEH-
"P" - nOKymeHT, ony6aNKOBaHHBIH 20 1aThl NONauN eBpasniickoil TaMs Tol e Kareropuy
3a%BKH, HO NOCJIE AaTbl HCMPAIMBACMOrO NPHOpPHTETA" «&» - noKymenT, ”B””'Om""C’l NaTeHTOM-aHanoroM
«L» - NOKYMEHT, IPUBENEHHBIH B IPYFUX LEASX
Jlara nposeaetns natentHoro noucka: 23/10/2020 Py

YnonHoMouenHoe JIHLO;
3amecTHTeNb HaYanbHKuKa OT/AENA MEXaHHKH., BH3MKH 1 M.H.[Ocynos
SNEKTPOTEXHUKH
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