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MOJYJILHOTO TPpyOOMpoBOIa U CrOco0 €ro HaBUBKHU. B momepeyHoM ce4eHUH TpyOOoIpoBoIa MHOXKECTBO
MHTEJUICKTYaNIbHBIX Momysieit (1) 3axBaThIBalOT M HABHMBAIOT 10 CIUPAIX TOpel K TOPIY s
(hopMupOBaHKs KPYIJIOrO TPYyOONpPOBOMAA; Kaxaash U3 WHTEIUICKTYAbHBIX MOIYJIBHBIX CTPYKTYPHBIX
C/IMHUI] TPEJCTABISIET COOO0M yrooOpasHBI MOJYNb, KOTOPBIA MONYYaIOT B PE3YJIbTAaTe JUTHEBOTO
(hopMOBaHUsI MIIM KOMIIPECCUOHHOTO (hOPMOBAHHUSL; KaX/1asi MHTEJUIEKTyalbHasi MOJYJIbHAsI CTPYKTYpHasI
eIMHUIA CHAOXKACTCS BHYTPU KOHCTPYKIHEH pebpa KeCTKOCTH, (PUKCHPYIOIIUM YCTPOHCTBOM st
(bUKCHpPOBAaHUS W 3aXBaThIBAHUS CJICBa HANpPaBO Ha OOKOBBIX IMOBEPXHOCTAX M 3aXBaTHIBAIOIIMM
yCTpOCTBOM sl (DUKCUPOBaHHMS M 3aXBaThIBAHWS TOpEl] K TOply Ha Kpomkax. Ha mepexaneit
MOBEPXHOCTU pabodvell MaHenu MaIIMHBI JUTS HABUBKU Ppacrojiaraercst AyroodpasHasi KelnoOKoBast
HAINpPaBIIAIONIAS, JIyrooOpa3Has JKEJIOOKOBas HAMpaBIAIONIAas CHAOXKAeTCsl MO MEHBIICH Mepe OIHOU
napoii momaronmmx poiukoB (107) u, kxpoMme Toro, cHaGxkaeTcs ONOKHpyrOmUM ycTpoiicTBoM (108)
U MapajyienbHO 3aKpyduBaronmMm yctpoiictBoM (106); HICHTHYHBIC WHTEIUICKTYATbHBIC MOIYJIbHBIC
CTPYKTYpHBIC CAMHUIIBI KOMIIOHYIOT TOPEIl K TOPI[y Ha JAyrooOpa3HOW KeJOOKOBOW HAIPABIISIOUICH,
a mocje 3Toro OJOKUPYIOT IHpPU HKCIOJIb30BaHUU OJIOKMPYIOLIEro ycTpoiicTBa st (hOPMUPOBAHUS
JIaMeTpa TONyKPYIIIOi TPyObl MPH UCMOIb30BAHMH MOAAIOIIUX POIUKOB; BCIEH 3a STHM MapajjieIbHO
3aKPYYHUBAKOIIEE YCTPOMCTBO MapaUIeIbHO 3aKPYYHBACT JUAMETP MONYKPYIIIOH TPYOBI, UTO M3MECHSCT
HAIPAaBJSIONIYI0 HABUBKH;, W WHTEIUICKTYaJIbHbIE MOIYJIbHbIE CTPYKTYPHBIE €JHHHUIIBI HABUBAIOT IPH
KOMIIOHOBKE C IIIaXMATHBIM PacrojOKeHneM Uit (GOpMHUpOBaHUS TPYyOONPOBOJOB C HABHBKOW IO
CITHpAJIH.
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OIIMCAHUE U30BPETEHUA
2420-559622EA/026
UHTEJLIEKTYAJBHBIN MOI[YJII)HI)IFI TPYBOIIPOBO/JA, MAIIINHA JJIsA
HABUBKH 11O CIIUPAJIN UHTEJUIEKTYAJIBHOI'O MOAYJIBHOI'O
TPYBOITPOBOJA U CIIOCOB EI'O HABUBKHA

OBJIACTh TEXHHMKU, K KOTOPOU OTHOCHUTC S U30BPETEHUE

Hacrosimee wu3o0perenne B oOmeM ciiydae OTHOCHUTCA K OOOPYAOBAHUIO IS
NPOM3BOJCTBA IUIACTHKOBOrO TpybompoBoga (B 0OCOOEHHOCTH, OOJBLIOTO IUIACTHKOBOTO
TpyOOMpoOBOaa), B YACTHOCTH, MHTEJJIEKTYyaJbHOMY MOAYJIBHOMY TPyOOMpPOBONMY, MAIIWHE IS
HABHMBKH 10 CIIUPAIUA HHTEJUIEKTYaIbHOTO MOIYJIBHOIO TpyOOIpoBoaa U crocody ero HaBUBKH.

YPOBEHb TEXHUKHU

Ha mpenmiecTByrolieM ypoBHE TEXHHKH CYILIECTBYET IIMPOKHI CHEKTP IUIACTHKOBBIX
3arnyOyieHHbIX TPyOompoBoaoB. Bee miacTikoBbie TPyOOMpOBOIbI MO BCEMY MHPY, TaKHe Kak
TpyOBI ¢ OOJBIIUM MPOCBETOM C HABUBKOW Mo crupaiw, TpyOsl u3 momumepoB PVC u PE,
U3rOTABJMBAIOT B pe3yJbTaTe JKCTPY3UOHHOrO (POPMOBAHMS, UTO MPEACTABIsiET COOOM
npoOieMy B OTHOLIEHHU TPAHCIIOPTUPOBAHUS M TEXHOJOTMYECKOTO MPOLIECca KOHCTPYUPOBAHHUS
TPyOOMPOBOZIOB, B OCOOEHHOCTH TPYOOIPOBOAOB ¢ OOJNBITUM MPOCBETOM, Y KOTOPBIX KOJIbIIEBAs
JKECTKOCTb ~ YBEJIMYHMBAaETCI C TpyaoM. Ilpu mnpuMeHeHMH AOOMBAIOTCS —TOCTHXKEHHS
MoayJspuzalu  TPpyO TakuM 00pasoM, 4YTO MOIYJbHbIE CTPYKTYPHbIE €IUHHLIBI IS
TpyOomnpoBoga MOryT ObITh M3IOTOBJEHBI HA MPEANPHITHSIX B Pe3yJbTaTe JIMTHEBOTO HIIH
KOMITPECCUOHHOTO (POPMOBAHWUSI, a MOCJIE 3TOTO UX COOMPAIOT B KAYeCTBE COOPOUYHBIX 3JIEMEHTOB
W BCIed 3a 3THM mpeoOpasyioT B TpyOompoBox «mo Mecty». Ilomumo 3Toro, Ha
NPEeLIeCTBYIOIEM YpPOBHE TEXHUKH TIOCie 3artyOneHust TpyOONpOBONOB MON  3€MIIKO
HEBO3MOXKHO OBICTPO MPOBOAUTH MPOBEPKY TOTO, TA€ MMEET MeCTo mporedka. Takum oOpazom,
O4YEeHb HACTOATENIbHBIM SBJISIETCS IOJydeHue TpyOompoBoxa, obnanaromero QyHKIuen
CUTHAJIM3aLMN O MPOTeYKe, U TPyOONpoBoma, COOPAHHOIO MPU HAIUYHKM MOIYJsipu3anud. B
COOTBETCTBHH C MpemioskeHueM Ha LleHTpanbHol padoueli koHpepeHu no ypOaHU3aLuu Ipu
pa3paboTKe CHCTEMbl TOPOJACKON  JIMBHEBOH  KaHANIM3AMH  TMPHOPUTETOM  SIBJISIFOTCSI
HEOOXOAMMOCTh HAKOIJICHHS] OrPaHHYEHHOTO KOJUYECTBAa IOXKIEBOW BOIbI, HEOOXOIUMOCTH
NPOBEIEHUsS] BBbIMYCKA BOABI B pe3yjbraTe OOJBIIErO HCIONb30BAHUS CHJI MPHUPOABI U
HEOOXOAMMOCTh KOHCTPYHUPOBAHUS «I'yO4aTOr0 ropoa» B YCIOBHUSIX €CTECTBEHHOTO BBIMAICHHUS
OCaJIKOB, €CTECTBEHHOIO MPOCAYMBAHUS M €CTECTBEHHOrO ouuineHus. «[ yOuaThlii ropom», 4To
npencTaBisier co0Oi KOHLEMLHUIO PeryjiupoBaHHs AOKISBOIO CTOKA B HOBOM MOKOJIEHHH
ropona, TO €CTh, Ha sI3bIKE MEKAYHAPOAHOrO OOLIEHHMs, MPENCTABISIET COOON KOHCTPYKLIMIO
BOJIOCTOYHOW CHCTEMBI, HECYINYIO B ce0e UACI MOHUKEHHOTO BO3ICHCTBHS HA OKPYIKAIOIIYIO
cpeny TpH 3acTpOiKe, W 3TO MOAPA3yMEBAeT HAJIM4YHe XOpolleld THOKOCTH B OTHOIIEHUH
HEKOTOPBIX AaCMEeKTOB, TAKMX KaK aJanTHPOBaHHWE K M3MEHEHHUSM OKPYXKAKOLIeH Cpenbl H
pearupoBaHue Ha KaTacTpogbl MPUPOIHOrO Xapakrepa, OOYCIOBIEHHbIE MOKIEBOW BOmOi. B
cllydae BO3HUKHOBeHHs Oypu Boja OyAeT JIerko JIOKaJIbHO HAKaIUIMBAaThCS HAa JOpOrax,

OTBEPCTHsl CJIMBHOrO TpyOompoBoga mo O0erM CTOpPOHaM JOPOT, XapaKTePU3YIOIIHeCcs



OrpaHHUYEHHBIM TOMEPEYHBIM CEUEHNEM, 00YCIIaBIMBAIOT MAJIEHBKYIO BETMYUHY CTOKa. [loMumo
3TOro, MO BCEMY MHUPY 3aTPYAHUTENbHBIM SIBJISETCS pas3pelleHre MNpoOJeMbl, CBS3aHHON C
MOJTOIUIEHUEM.

Hacrosimee nzo0perenne nmeeT CBOEH LIENbI0 pa3pelIeHne BbIEYOMSHYThIX MTpo0Oyiem.
ITpu HanM4MM NPEIBApPUTENBHOTO YCJIOBUS B BHIe oOecredeHHst (yHKLIUH TPyOOmpoBonma B
MOAYJIbHBIX CTPYKTYPHBIX €IMHHUIIAX, PACHOJOKEHHBIX Ha JBYX CTOPOHAaxX TpyOOnpoBoaa,
IpeyCMaTPUBAIOTCS TyO4aThle OTBEPCTHUS TaKMM 00pa3oM, YTOObI OHM OTKPBIBAIHUCH ObI BO
BpeMsi TOXKAS JJIsl TIOTJIOIIEeHUsT COOPaHHOM NOKIEBOW BOABI MPH MEPENyCKAHUH, TEM CaMbIM,
JOXIeBOM BOABI B KaHAJIbl cOOpa MOKAEBOH BOIObI M MEPENyCKAHUU €€ B CIELHATbHbIE
JIMBHEBbIC HAKOIUTEJIH B CIIy4ae HAJHYHS €€ B ONPEACIICHHOM H30BITOYHOM KOJUYECTBe. Takum
00pa3oM, SKOHOMHUTCS OOJIBIIOE KOJMYECTBO BOIHBIX PECYPCOB.

BrnobaBok k 3TOMy, BCe ONMHUCaHHBIE BBILIE TPYOONPOBOIBI, TPYOONPOBOABI C HABUBKOH
Mo CNHUpajyd MPU HAJUYUM MOAYJSpU3aluH, ucnosb3yromedn nomumep PVC, u BbICOKOH
KOJIbLIEBON JKECTKOCTH B 3asiBKe, HMMEOIlel TOro ke CaMOro 3asBUTENs, YTO U JIaHHOE
u300peTeHue, e HoMep JaHHOM 3asBKU npeacTapisieT codoi 201621090609.3, U3roTaBiuBaroT
B pe3yJbTaTe SKCTPY3UOHHOro (opmoBanus. Takum o0pa3oMm, MOIYJIbHBIE CTPYKTYpPHBIE
€IMHUIBl HE MPeoOpasyroTcs B HEPA3beMHOE €OUHOE LEJNOE, JOJDKHBI OBITh IOABEPTHYTHI
BO3ACHCTBUIO BTOPUYHOIO TEXHOJOTMYECKOrO TpoIecca M AODKHBI ObITh HABUTBHI TIPU
UCTIONB30BAaHUN paM aisi (OpMHUpPOBaHUS TPyOONpPOBOAA, a pambl JOJDKHBI OBITH OOBHTHI
IUIACTHHYATBIME MaTepHajaMy, BCJIEACTBHE HEBO3MOXKHOCTH PYYHOH COOpPKH, HUTO, TaKUM
00pa3oMm, B pe3yJbTaTe MPUBOAUT K MOJYYEHHUIO BBICOKOH CTOUMOCTH.

Ha npenmecTByromeM ypoBHE TEXHUKM MUMEET MECTO HIMPOKUN CHEKTP IMJIACTHKOBBIX
3arnyOneHHbIX TpyOompoBonoB. Bee miacTukoBbie TPpyOOIpOBOABI MO BCEMY MHPY, TaKHe Kak
TpyObl ¢ OOJNBLIMM MPOCBETOM C HABMBKOH NO cmupany, TpyObl u3 monumepoB PVC u PE,
U3TOTABJIMBAIOT B pe3yJbTaTe SKCTPY3HMOHHOrO (HOPMOBAHMS, HYTO MPEACTABISAET COOOH
npoOJieMy B OTHOLICHUH TPAHCIIOPTUPOBAHKS U TEXHOJOTHUECKOTO MPOLEecca KOHCTPYUPOBAHHMS
TpyO, B 0ocoOeHHOCTH TPyO ¢ OOJBIIMM MPOCBETOM, Y KOTOPBIX KOJbIEBAasl KECTKOCTh
yBeNn4uBaeTcsi ¢ Tpyaom. [lpu mpuMeHeHHH HOOMBAIOTCS NOCTHXKEHUS MOAYJSPH3ALMH TPyO
TakuM 00pa3oM, M TpEeAyiaraeTcss MalluHAa JJIsi HABUBKH TO CIHPATH MOIYJSIPU30BAHHOTO
TpybompoBona.

B 3asiBke Ha n300peTeHne, NOJAHHON MPEKAe 3asBUTENIEM HACTOSLICH 3asBKH, ITIe HOMEP
TaHHOM 3asBKM mpexacTtasisier codoit CN02133755.1, npennaraercss MaluHa AJs1 HABUBKU TIO
cnHpand MHOTO(QYHKLHMOHAIBHON TPyOBI, KOTOpas ONpeaessieT AuaMeTp TpyOompoBoma mpu
UCTIOJIB30BAHUU KPYTJION IOyroBod Hampabisitomed. B HacrosiimeMm u300peTeHuu, rae HOMep
JaHHOW KUTAWCKOH 3asBKH mpeactasiisieT codoit 2017101921765, nata mogadyu DaHHOW 3asiBKU
npeacrasiasier coboit 28 wmapra 2017 roma, a Ha3BaHME TIPEACTaBisieT  coOOH
«Monynsipu30BaHHBIA MHTEJUIEKTYAJIBHBIH TPYOOIIPOBOIY», 1yTra OKPYKHOCTH, OOpa3oBaHHAS M3
UHTENIEKTYaJbHbIX MOJYJBHBIX CTPYKTYPHBIX €OUHML, W3TOTOBJIEHHBIX B pe3yJbTaTe
JUTHEBOTO (POPMOBAHUS HIIM KOMITPECCUOHHOTO (POPMOBAHUS U OOBEIUHEHHBIX TYyro0Opa3HbIM

00pa3oM, 3aMeHsIeT TOPOXKKY, MPelaraeMyro B MPEIIECTBYIOLIEH 3asiBKe.



B m3o0perernn ayra OKpy>KHOCTH, C(OPMHPOBaHHAsI M3 apKOOOPA3HBIX MOIYJIBHBIX
CTPYKTYPHBIX €UHHUIL], COEAUHEHHBIX TOPEL] K TOPLlY, BMECTO JOPOKKH B BUJI€ KPyra B MallllHe
ZeNaeT BO3MOXKHOHM, HCIONb3ysl MAIIMHY JJIsi HABUBKH, HABUBKY TpyOONpOBOJAa TOJBKO IpPHU
UCIOJB30BAHUU Mapbl POJIMKOB, YTO JAEJAeT BO3MOXKHBIM JOCTU)KEHHE KOHEYHOH LeJH,
3aKJIFOYAKOINEeiCsl B HABUBKE TPyOONPOBOAA MPU HAJIUYUU MOAYJISIPU3ALMU B BHIE COOPOYHBIX
3JIEMEHTOB B COOTBETCTBUU C YepTeKaMU U3 UHTepHeTa. Ha npeniecTByomeM ypoBHE TEXHUKU
OTCYTCTBYIOT NMONOOHBIE MALIMHBI AJIsi IPOU3BOACTBA TPyOONpoBona. MalnHa Al HAaBUBKH T10
CTIHMPaJId MHTEJUIEKTYAJIbHOTO MOJYJBHOTO TPyOOIPOBOA MMEET MAJICHbKHI pa3Mep U HU3KYIO
CTOUMOCTb M MOXKET MO3BOJIUTh JOOUTHCS MOJYYEHHS MMPOCTOrO CIOco0a KOHCTPYHUPOBAHHS KIIO
MECTy» TPU YBEJIUYEHHOW 3(P(PEKTUBHOCTH TMNPOU3BOACTBA U YMEHBIIEHHOW CTOUMOCTH
MIPOU3BOJICTBA.

CYHIHOCTDB U30BPETEHUA

Hacrosimee nzo0perenne nMeeT CBOEH ebi0 pasperneHne mpodiieM MpeaecTBYOLIEro
YPOBHSI TEXHUKHU U MPEIUIOKEHUE TPyOonpoBoaa ¢ OONBLIINM NPOCBETOM, XapaKTEPU3YIOIIErocs
BBICOKON KOJIbLIEBOHM >KECTKOCTBIO, U MALIMHBI AJI1 HABUBKM IO CIHUPAINU HUHTENJIEKTYaJIbHOIO
MOIYJBHOTO TpyOOmpoBOJa H crHoco0a €ro HaBUBKHM IPH YMEHBLIEHHOW CTOMMOCTH,
UHTEJUIEKTYaJIbHBIX H3MEPEHHH W KOHTPOJMPOBAHUM U YBEIMYEHHOH 3(PQPEeKTUBHOCTH
NPOM3BONCTBA. TEeXHWYECKHE pELICHHUs HACTOALIEr0 H300peTeHns OyAyT ONMCHIBATHCS B
MOCJIEAYIOLIEM U3JI0KEHUH.

OnHa w3 mwemeli B HacToAWEM HW300pPETEHHM 3aKIIOYAETCsl B MPENJIOKEHUN
MHTEJUIEKTYaJbHOTO MOJYJBHOIO TPyOONpPOBOJA, KOTOPBIH CKOHCTPYHPOBAH TaKUM 00paszoMm,
YTOOBI €r0 MOMEePEUHOe CeUeHUE MPEACTABIISIO Obl CO00I Kpyriyto TpyOy, chopMUpPOBaHHYIO U3
MHO>KECTBA MHTEJUIEKTYaIbHBIX MOJYJBHBIX CTPYKTYPHBIX €IUHUL], 3aXBaTbIBAEMBIX CBEPXY U
CHMU3y U HaBMBaeMbIXx no cnupanu. Kaxpas HHTeNIeKTyajdbHash MOAYJbHAas CTPYKTypHas
enuHuna 1 mpencraBniseT coboil apkooOpasHbiii Monynb. llunuuapuueckuit TpyOompoBox
00pa3oBaH M3 MHOXECTBA WHTEJUIEKTYAJbHBIX MOIYJBHBIX CTPYKTYPHBIX €IUHHIL, HABUTHIX IO
CIUpay MPU KOMIIOHOBKE C LIaAXMATHBIM PAacCIOIOKEHHEM B OCEBOM HarpasiieHuu. Kaxxmas
UHTEJUIEKTYyalbHAsT MOJYJIbHAsl CTPYKTYpHas eAuHULAa | CHaO)KaeTcsi BHYTPU KOHCTPYKIHEH
pedpa skeCTKOCTH, (PUKCUPYIOIIUM YCTPOHCTBOM Ha OOKOBBIX CTOPOHAX JJisi (PMKCUPOBAHUS U
OJIOKMPOBAHUS APYT C IPYTrOM ClI€Ba HAMPABO U 3aXBATHIBAIOIIUM YCTPOMCTBOM HAa KPOMKAX JJIS
¢ukcupoBanus U OJOKUPOBAHUS IPYT C IPYTOM CBEPXY BHU3.

Kpome Toro, ¢uxcupyromee ycTpoHCTBO BKJIIOHYAET BBICTYI, Ma3 M (PUKCHUPYIOIINE
oTBepcTusi. BricTynm pacmonarator Ha OOKOBOHW TOBEPXHOCTH OJHOTO TOpLHA KaKAOH
VMHTEJJIEKTYaJIbHOW MOAYJIbHON CTPYKTYPHOW €IWHHLBI, Na3 PacrojaratoT ¢ NPOTHUBOMOJOKHON
CTOPOHBI Ha €€ OOKOBOW IMOBEPXHOCTH APYroro TOPL@A, W BBICTYI 3aMUpPAETCs B Ta3e B
pe3yJbTaTe BCTABJICHHUS IITHIPHKOB Yepe3 (PUKCUPYIOIINE OTBEPCTHS.

Kpome Toro, nmerorcst nBe mapbl (PUKCHUPYIOIIMX OTBEPCTUI B BEPXHEH M HIDKHEH
9acTAX, KOTOPBIE MPOXOAT CKBO3b OoJiee, YeM Ha MOJIOBHHY JJIMHbBI K&KIONW WHTEJUIEKTYaJIbHON
MOAYJIbHOU CTPYKTYPHOU €AUHULIBL.

Kpome Toro, 3axsaTbhIBarollee yCTPOMCTBO BKJIKOYAET BEPXHUU JIEBBIN 3aLEIIISIOIMI



1143, HU>KHUW JIEBBIN 3aLCTUISIOIINN 1143, BEPXHUM NMPABbIN 3aLeTUIIOIINN N1a3 U HUXKHUN MPaBbIi
3aUeTUBTIOIUI  1Ma3, IOCTIDKEHHsT (PUKCUPOBAHUS MEXIYy COCEIHUMH WHTEIUIEKTYaJbHBIMU
MOJYJIbHBIMH CTPYKTYPHBIMH €IWHUIIAMU JOOUBAIOTCS B PE3YJIbTATE 3aXBATHIBAHHS BEPXHETO
JIEBOTO 3aLEIUISIIOLIEr0 Na3a B HUXKHEM IIPAaBOM 3aLeIUIAIOLIEM Ma3e APYroil HHTEIEKTYaJIbHOM
MOJlyJIbHON CTPYKTYPHOH €JUHUIIBI IPU CXE€ME HAaBUBKU IO CIIUPAIH U 3aXBATbIBAHMS HUKHETO
JIEBOTO 3aLEIUISIIOLIET0 Na3a B HUXKHEM IIPABOM 3aLEeIUIAIOLEM Ma3e APYroil HHTEJIEKTYJIbHON
MOJyJIbHOM CTPYKTYPHON €AMHULIBI IPU CXE€ME HABUBKHU I10 CIIUPAJIN.

Kpome Toro, nHTe/IeKTyanbHbIE MOAYJIbHBIE CTPYKTYPHBIE €AMHULIBI 1, BCE U3 KOTOPBIX
UMEIOT HICHTUYHYIO apKOOOPa3HYI0 KOH(PHUIypaLuio, HABUBAOT 1O CIIMPAJIU MPU KOMIIOHOBKE C
HIAXMATHBIM PACIIOJIOKEHHEM TaKMM OOpa3oM, YTOOBI B KaKJOM BUTKE MMeNoch Obl 8.5, 16,5
WM 22,5 ITYK UHTENIEKTYaJbHbIX MOIYJBHBIX CTPYKTYPHBIX €AUHUL 1, r7ie B KaKIOM BUTKE
KOJIMYECTBO IITYK UACHTUYHBIX CTPYKTYPHBIX €IUHUI] | COCTaBJIseT N IUIIOC 3HAYEHUE, KOTOPOe
SIBJIIETCS PABHBIM WJIH OOJBIINM 1/2 U MEHbIINM, ueM 1.

Kpome Toro, KoHCTpykmmsi pedpa >KECTKOCTH BKIHOYAE€T HECKOJBKO CIIOEB CHApPY KU
BOBHYTPh CJIEAYIOIIUM Jnajiee 0oOpa3oM: CJIOW MEpBOW KBAAPATHOW CETKH, CJIOW IMOJyIyTrOBOM
CIIHUpAJIY, CJIOH CNHUPAJBHOTO KBAAPAaTHOIO Ma3a Ui MJIACTUHYATON MPOKJIAAKH U CJIOH BTOPOM
KBaJpaTHOHN ceTku. Mexay clioeM MOJyAyroBOH CIMpaiu U CIOEM CIHPAJIbHOIO KBAAPATHOTO
nasa Ay IJIACTMHYATONW MPOKJIAAKHU PACIOJAraloT MEPEeKI0YaeMoe KPYIJoe OTBEpCTHE, Ha
OOKOBOI TPaHM CJIOS MIEPBOH KBAAPATHOH CETKH KOMITIOHYIOT IEPBYIO MOBEPXHOCTb TPEHHSI, HA
OOKOBOI IpaHU CJIOST BTOPOH KBAJIPATHOW CETKU KOMIIOHYIOT BTOPYIO NOBEPXHOCTH TPEHHS, U
nepBasi IOBEPXHOCTb TPEHUSI HAXOAUTCS B IUIOTHOM KOHTAKTe CO BTOPOI MOBEPXHOCTBHIO TPEHMUSI
APYroll HWHTEJUIEKTYaJbHOH MOIYJBHOH CTPYKTYPHOH €IMHMIBI, YTO YBEJIMYUBAECT OIOPHOE
yCUJINE MEXY UHTEJUIEKTYalbHbIMU MOAYJbHBIMU CTPYKTYPHBIMH €UHULIAMH.

Kpome Toro, kpyribiii TpyOompoBoa umeer nuamerp B auamnasoHe ot 600 go 6000 mwm,
npu auamerpe, Oonpiiem mwiu paBHOM 2500 MM, TpyOONpOBOA MCHONHSAET (PYHKIMIO TPyOHOH
SCTaKanmbl JUIsl TPOXOKACHUS] YeJoOBeKa CKBO3b Hero. TpyOHast scrakana cHaOkaeTcs BHYTPHU
KabesnsiMU, CIMBHBIMU TpPyOONpPOBOAAMU U AEpPXKATEISIMHM, YTO, TeM CaMbIM, IO3BOJISET
HAaKaIUIMBaTh U BBIYCKATh JOXKIAEBYIO BOJY B HUXKHEH 4acTu.

Kpome Toro, mepekiroyaeMoe Kpyrioe OTBepcTHe B TpyOHOH scrtakane cHabxaercs
CHapyXH TIyOKaMH JUIs TOTJIOIIEHUS NOKACBOH BOABI M KOHTPOJUPYEMO OTKPBIBAKOT JJISI
o0ecrieueHHs1 MPOTEKAHUsSI TOKIEBOH BOIBI BO BPeMsl TOXKAS U KOHTPOJIMPYEMO 3aKPBIBAIOT TPU
OTCYTCTBUH JOXKIS.

Kpome TOro, BHyTpM HHTEJUIEKTYalbHbIX MOJYJBHBIX CTPYKTYPHBIX €IUHHUL,
pACIIONIO’KEHHBIX B CPEOHEM WM HIDKHEM MECTOIMOJIOKEHHH KPYIJIOro TpyOonpoBoza,
KOMIIOHYIOT MUKDPOCXEMbI MJi JE€TEKTUPOBAaHUS MPOTEUKU M YCTPOMNCTBA sl AMArHOCTUKU
Bjard. BuOpupyromme akyCTHYECKHE CHTHAJIBI MPeoOpasyroTcss B 3JEKTPUYECKHUE CUTHAIBI U
NepEeNaoTCs B LIEHTPAIbHbIN MYHKT YIIPaBJIeHUs MPU HAJTUYUU IPOTEUYKU WUJIU BJIaru, U MO3TOMY
B pe3ysibTare HaOMIOAEHUS 32 M3MEHEHHEM OCLIIIONPAMM MOXKHO ONpPENENNUTh HAaJMuue WIIH
OTCYTCTBHE NPOTEUKU.

Kpome Ttoro, xpyrieli TpyOompoBon (GpOpMHUPYIOT W3 MHOXKECTBA HHTEJUICKTYaJbHBIX



MOJYJIBHBIX CTPYKTYPHBIX €IMHHI], HABUTHIX IO CIIMPAJIM 10 BAPUAHTY ABTOMATHYECKOH WIIH
pyuHoli cOopku. B ciydae HesarnmyOnenuss TpyOOmpoBOAa MON 3eMIIeH CJIOH CHUPATBHOTO
KBaJPaTHOTO Ma3a JJIs IUIACTMHYATON MPOKJIAAKH M CJIOW CHHPAIBbHOTO KBAJPATHOTO Mas3a JJIs
MJIACTUHYATON IPOKJIAAKU APYrOM HHTENJIEKTyaJIbHOM MOAYJIBHOM CTPYKTYPHOH €QUHHLBI
OynyT HaBUBAaTbCS MO CHUPANU C OOpa3OBAHUEM SKBHIUCTAHTHOW JOPOXKKH B HPOMEXKYTKE
MEXy HUMH, U B SKBUAUCTAHTHYIO IOPOXKKY BHeApstoT mpodmmm u3 noiumepa PVC nmos
3axXBaTbIBAHUS MX B HEW MPU CX€Me HABUBKH I10 CIIUPAJIH, CIIIAXKUBasA, TEM CaMbIM, BHYTPEHHIOO
U BHEIIHIOK TMOBEPXHOCTU TpyOomposoxa. Ilpu mcmonmb3oBaHUM TPyObl B TMOMEINEHUH IS
OKa3aHHWs MEIULUHCKUX VCJIYr CJIOW CHHPAJIbHOM TMOJYAYTH HABUBAIOT IO CIUPATH C
o0pa3oBaHMEM MaJIEHbKOH TPYOBI, Ubsl BHEIIHSS CTOPOHA COEIUHSETCS C HACOCOM JUIsl BBEICHHUS
MarHUTHOH JKUAKOCTH, & B 9KBUAMCTAHTHYIO JOPOXKKY BHEAPSIOT mpodmmm u3 noiaumepa PVC
IUI 3aXBaThIBAHUS MX B HEW NPU CXEME HABHBKHU IO CHHPAIH, CIJIAKHUBAS, TEM CaMbIM,
BHYTPEHHIOKO M BHEIIHIOKD CTOPOHBI TPYOBl, B CpenHEH YacTH KOTOPOH HMEeT MeCTO
LUKJINYECKOe i JMHAMUYECKOEe MArHUTHOE TI0JIE.

[Ipennaraercs MamuHa A1 HABUBKU IO CIUPAIM WHTEJUIEKTYaJbHOTO MOJYJIBHOTO
TpyOONpoOBOaa, KOTOpasi BKIKOYAET paMy U paOO4yI0 MaHeNb, PaCcIONOKEHHYI BEPTHUKAIBHO,
pabodass TmaHenbp Ha TepedHel TOBEPXHOCTH CHAO)KaeTcss IyrooOpa3sHOW KeJIOOKOBOM
HaNpaBJoLell, u 1yrooOpa3Hblii KeJOOKOBBIA MMa3 CHaO)kaeTcs, 1Mo MeHbIIeH Mepe, OTHON
Napoi MONAKIIMX POJMKOB. MalinHa, KpOMe TOro, CHaOkaeTrcs OJIOKMPYIOIIUM YCTPOHCTBOM,
IPU 3TOM HaBepxy pabouell MaHeau pacrojyiararoT MapajuieNIbHO 3aKPY4HUBAIOLIEe YCTPOHCTBO.
WneHTuvHble HHTENIEKTyaIbHbIE MOYJIbHBIE CTPYKTYPHBIE €UHHLIBI, PACIIONIOKEHHBIE TOPELl K
TOpILly, KOMIIOHYIOT Ha AyrooOpa3HOM >KeJOOKOBOHN HampaBJsIoOIIeH, OJOKUPYS, TEM CaMbIM,
UJICHTHYHBIE HHTEIUIEKTyaJIbHbIE MOJYJIbHBIE CTPYKTYPHbIE €IMHULIbI, PACTIONOKEHHbIE TOPeL] K
TOpPIly, NPU MCHOJb30BAHUU OJIOKHPYIOIIEro YCTPOHCTBA, (HOPMHUPYS AMAMETP MOJIYKPYIJIOH
TpyObl TNpPH HCIONB30BAHMM IONAIOIIUX POJHKOB U MApajyIeIbHO 3aKpPyduBas AUAMETP
TIOJIYKPYTJIOH TPyOBI MPH HUCIONB30BAHHH TAPAJUICIbHO 3aKPYYHBAIOIIErO YCTPOWCTBA, YTO
U3MEHSIET HANpaBJSIONYI0 HABUBKM Ha CIHUPATbHYK HampaBjsioulyro. Pabodass maHenb
CHa0»aeTcsi, MO MEHbIIeH Mepe, ONHOH Mapoi MPUKMMHBIX POJMKOB Ha 3aHEW MOBEPXHOCTH,
KOTOpbI€ IUIOTHO CXKHUMAKOT WHTEJUICEKTYaJbHbIE MOJYJbHBIE CTPYKTYpHBIC E€IMHULIBI IS
NpoBeNeHUs MMM paldoThl, TAe HHTEJUIEKTYaJIbHbIE MOJYJIbHBIE CTPYKTYPHbIE €IUHHIIbI
pacronararoTcsi Ha MPKUMHBIX POJIMKAX, KOTOPbIE PACIIONArarTCsi B BUAE AyrooOpasHOro
MacCHBa, a IOCJIE 3TOrO MPOBOPAYMBAIOTCS HAa OOOPOT U peanu3auud OJIOKUPOBAHHA H
TJIOTHOTO TPYIKUMAHHS CJIeBa HAMPaBO U, TaKuM o0pa3oM, (GOpMUpPYIOT TpPyOOmpoBOI ¢
HABUBKOM IO CIIPAJIA IPU KOMITOHOBKE C LITAXMATHBIM PACIIOJIOKEHHEM.

Kpome Toro, Onokupyrolnee yCTPOWCTBO 3aKperuisieT U OJIOKHUPYeT WHTEJUIEKTYalIbHbIe
MOJYJIbHbIE CTPYKTYPHBIE €AMHULIBI, COEIUHEHHbIE TOPEl K TOPIY, B PE3yJIbTaTe BCTABIEHHS
00TOB Uepe3 OTBEPCTHUS B CTPYKTYPHBIX €UHHLIAX.

Kpome Toro, mapajienbHO 3aKpydHBANOIee YCTPOMCTBO IMPOU3BOAUT MapauIEIbHOE
3aKpyYMBaHUE NPU HCHOJb30BAHUU ITHEBMATUYECKOIO WM SJEKTPUYECKOTO WM PYIHOTO

YCTPOUCTBA, YTO U3MEHSET HANPABJISIOIIY) HABUBKU HA CIIMPAJIbHYIO HAMIPABJISIFOLIYO.



Kpome Toro, nyrooOpa3Hasi  >keqoOKOBasi ~ HAMpaBJSIOIIAsT  MOXET  OBITh
OTKOPPEKTUPOBaHAa B COOTBETCTBUU C PA3MEPOM AYyrd HHTCIUICKTYyaJIbHbIX MOAYJIbHBIX
CTPYKTYPHBIX €AUHUL] U MOXET U3MCHATHCA € TEM K€ CaAMbIM pPaAUAHOM, YUTO U I[yFOO6pa3HbII71
MacCHB MPIKUMHBIX POJIMKOB Ha 3aJHeH MOBEPXHOCTH padouei manenmu. Jlyra myrooOpasHoii
’KeJIOOKOBOW HANPABIISIOIIEH SBIISAETCS KOAKCHAIBHOH ¢ TyrooOpa3HbIM MacCUBOM MPHUKHMHBIX
POJIMKOB Ha 3aJIHEl MOBEPXHOCTU paboveli MaHeJIH.

Kpome Toro, mapajuienbHO 3aKpydHBaroIlee YCTPONHCTBO CHAOXKAeTCsl LMIMHAPOM,
KOTOPBIA CO3[aeT MaBJIEHWE HABEPXY TMOJYKPYIJIOW TPyObl, YTO W3MEHSET HAampaBJISFOIIYIO
HaBUBKH Ha CIIUPAIBHYIO HAMPABIISIIOMIYIO.

Kpome Toro, pabouasi maHenb cHaOxaercs, 1O MeHbIIEH Mepe, ONHOH mapoi
MPUXKUMHBIX POJIMKOB AJIA IJIOTHOI'O CKUMAaHUA UHTCIJICKTYAJIbHBIX MOOYJIBHBIX CTPYKTYPHBIX
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KpOMe TOrO, TMPUXUMHBIC POJUKU cHaOxkaroTCA CTOIMOPHBIMU  KOJIbIIAMU  IJIA
MO3ULIMOHHUPOBAHUSA UHTCIUICKTYAJbHBIX MOAYJIBHBIX CTPYKTYPHBIX €AUHULI.

Kpome Toro, Ttakke BKIIIOYAETCS HHEPrOyCTPOHCTBO [UIA 3alHUTHIBAHHUSA SHEPrUer
NPWKUMHBIX POJIUKOB.

IIpennaraercs cnoco0 HABUBKM MO CHUPAIM HHTEIUIEKTYAJbHOTO  MOIYJIBHOTO
TpyOOnpoBOZa,  KOTOPBIA  BKIIOYAET  CJIEAYIOLIMEe  jJajee  CTaaud.  HWACHTUYHBIC
HUHTCJUICKTYAJIbHBIC MOAYJBbHBIC CTPYKTYPHBIC C€IWHHULBI PACIIOJarardT TOPEL K TOpLHYy Ha
AyrooOpa3Hoi KeJOOKOBOH HampaBJIIOLell, HMHTEUIEKTYalbHble MOAYJbHBIE CTPYKTYPHBIE
CAUHUIBI, PACIIOJIOKCHHBIC TOPCL K TOpHY, 3aKPCIUIAOT U 6.]'IOKI/Ipy}0T np1u UCTOJb30BAHUU
OJIOKMPYIOLINX YCTPONCTB, MPHU HCIOJBb30BAHUM IONAIOMINX POJIMKOB (OPMHUPYIOT AUAMETD
HOJYKPYTJIOH TPyOBI, a MOCJE 3TOr0 TUaMeTP MONYKPYIJIOH TPyObl MapajielbHO 3aKPYYHBAIOT
IpU MHCIONB30BAHMU MApajulebHO 3akpyuuBaroliero ycrpoiicrsa (106), yro wusMmeHser
HaINpaBJSIIOLIYI0 HAaBUBKH, (OPMHPYS, TAKUM 00pa3oM, TPyOOIPOBOXA C HABHBKOH IO CIHpPAJH
NPU KOMIIOHOBKE C IIAXMAaTHBIM PACIIOJIOKEHUEM.

[TpeumymecTBa U BeIroAHbIE 3 (HEKTh HACTOALIETO N300PETEHUsST PEACTABISIIOT COOOM
HIDKECIeIyIoLIee.

MonynbHblE CTPYKTYPHBIE E€IHHHUIBI TPYOONpPOBONA MOMACIHPYIOT M MPAKTUYECKH
AHATU3UPYIOT IMPU HCIOJB30BAHUU HNPOTrPaMMHOTO obecrieueHust JJIs1 KOHEYHO—3JIEMEHTHOI'O
aHamM3a, a KOJBIEBYK JKECTKOCTb TpyOOmpoBOAa OMpenenser pa3Mep apKooOpa3HBIX
MOAYJIbHBIX CTPYKTYPHBIX €OWUHUII. HHTGJ’IJ’IGKTyaJ'IbeIe MOAYJIbHBIE CTPYKTYPHBIC €AWHUIIBI B
HaCTOALIEM I/1306pe’TeHI/II/I HU3TrOTAaBJIMBAIOT Ha TMPCANPUATHAX B PE3YJIbTATE JIMTbEBOIO
(hOpMOBaHUST WJIH KOMIIPECCHOHHOTO (POPMOBAHMS TPH CTAHAAPTH3ALUU U3 TJIACTUKOB HWJIH
MaTEepHUAJIOB, YCTOMYMBBIX K BO3JCHCTBUIO BBICOKUX HamnpsbkeHU. Kaxknas mHTeNekTyalibHas
MOAyJibHasA CTPYKTypHass €AWHHLA cHabOxaeTcs AAROIMUMU TEMHYHO IOJIOCY IMOBEPXHOCTAMU
TPE€HUSA Ha 00enx OOKOBBIX rpadsax Ajigs yBEJIMYCHUSA CHJIbI TPECHUA MCXKAY MNOBECPXHOCTAMU
KOHTaKTa M CHaOKaeTcsl BBICTYIIOM, MAa30M U (PUKCHPYIOIUMHI OTBEPCTHIMU Ha 00X TOPLIEBBIX
CTOPOHAaX AJid HJOCTHIXKCHHS CKIICIIAHHOTO (I)I/IKCI/IpOBaHI/Iﬂ. HHTGJ’IJ’IGKTyaJ'IbeIe MOAyJIH,

KOJIMYECTBO MITYK KOTOPBIX SIBJISETCS PAaBHBIM WM OOJBIIMM N IUTFOC 1/2, HaBMBAKOTCA IO



CIHpaJU B KOKAOM CJIO€ M CHA0XKAIOTCSI KOHCTPYKLHUSMH JyrooOpa3HbIX 3aLEIUISIONINX Ma30B
Ha 00enx OOKOBBIX TpaHsX AN MOJy4eHUs (PUKCHPOBAHUS, U IO3TOMY TPYOOIIPOBOI MOKET
OBITh 3aUKCUPOBAH HEPA3BEMHO U MPHU HAIMYUHU PACIOPA, YTO MPENCTAaBIAECT COOOH pe3ysnbTar
HAJIU4Us AYTH, CKATOH TakUM 0Opa3oM, 4YTO TPyOONPOBOX MOJKET BBIIEPKUBATH OOJBIIYIO
HAarpy3ky U XapakTepU3yeTcs 3HAYUTENbHO VJIYULIEHHOM  KOJBLEBOH  JKECTKOCTBIO.
TpyOonpoBon siBisieTcss TIaAKUM Ha BHYTPEHHEW CTEHKE M COEOMHSETCS C MOYBOH HAa CBOMX
BHEIIHUX KBAJPATHBIX CETKAX, YTO OOBEIUHSET ero C MOYBOH TAKMM 00pa3oM, 4To TpyOompoBo
XapaKTepPU3yeTCss BBICOKUM COIMpPOTHBIIEHHEM CMEIIeHHI0. MHOXEeCTBO HHTEJUIEKTYaIbHbIX
MOJYJIbHBIX CTPYKTYPHBIX €IMHUI] MOJKHO YIIAKOBBIBATh M TPAHCIIOPTUPOBATh HA CTPOUTEIBHYIO
IUIOINAAKY, KOMIIOHOBATh B TOCJIEAOBATEIbHOCTH B COOTBETCTBUH C YEPTEKAMH, a TIOCJIE 3TOTO
MOJKHO HaBHBATh MO CIHPATH ABTOMATHYECKUM HJIM PYYHBIM 0Opa3oM, YTO, TaKHUM 00pa3oM,
3HAYUTEJPHO YMEHBINAET BBICOKYI) CTOMMOCTb TPAHCIIOPTHUPOBAHUS W TPOIJIEBAET UX CPOK
cnyx0bl.  TpyOompoBon, NONYYEHHBbIH TakuM OOpa3oM, TOAWUTCS MJisl KPYIMHOra0apUTHBIX
TPyOHBIX 3CTaKag M MAaJOMEPHBIX TPYOONMPOBOIOB, MOXET OBITh CTAHAAPTHO H3TOTOBJIEH B
MOIYJbHOM BapHaHTE B pe3yJbTaTe JUTHEBOrO (POPMOBAHHMA WM KOMIIPECCHOHHOTO
¢opMOBaHUs 1 MOKET OBITh COOpaH «I1o MecTy». MoskeT ObITh paszpemeHa npodiema, CBsi3aHHas
C 3aTPyIHUTEIBbHOCTBIO OTHICKAHHs HEUCIPABHOCTH, BO3HHMKAIOIIEH BO BpeMs 3ariyOJieHus
NOA3E€MHBIX TPyOONPOBOAOB, B pe3yJibTaTe IOJYYEHHs HWHTEJUIEKTYaJIbHBIX MOYJIBHBIX
CTPYKTYPHBIX €OUHHMLl M MHKPOCXEM Il Je€TEeKTHPOBAHUS TMPOTEUKH, IETEKTHPOBAHUS
aKyCTUYECKHUX CUTHAJIOB U MPeo0pa3OBaHMs aKyCTUYECKIX CUTHAJIOB B JIEKTPUUECKUE CUTHAJIBI,
a TOCJe 3TOro Iepefadl 3JEKTPUYECKHX CUTHAJIOB B IIEHTPAJIbHBIA IMYHKT YIPABIEHUS U
HaOJIFIOIEHUs 32 U3MEHEHUEM OCLIMJUIOTPAaMM B IIEJSIX ONpPEAeNIeHHs] HAJIUYUSA WM OTCYTCTBHS
nporedkd. B Hacrosmem  H300peTeHHMM  JOCTUraeTcs  WMHHLMATHBHOE  IPUMEHEHHE
UHTEJUIEKTYaJIbHbIX ~ JETEKTUPYIOIIUX  YCTPOWCTB  NIpU  JAETEKTUPOBAHMU  MOA3EMHBIX
TpyOOnpoBOAOB 1 cOOpe NOXKAEBOH BOABI B «TYOUATBIX TOPOIAXY.

MaiHa B HacTosIeM H300peTeHuHr 00JiaAaeT MPOCTOM CTPYKTYpoil. JlocTHKeHUsI
(pUKCUPOBaHMS MEXIY JIBYMsI COCEIHUMH HWHTEJUIEKTYaJbHBIMH MOAYISAMHU U (HOpMHUPOBAHHUS
NOJIYKpYIJIOro  TpyOompoBoga OOOWBAIOTCS B pe3yJIbTaTe pACIONIOKEHUS MHOXKECTBA
UJICHTHYHBIX WHTEJUIEKTYaJbHBIX MOAYJIBHBIX CTPYKTYPHBIX €IWHUL], KOTOPbIE CHAOKAFOTCS
CKBO3HBIMH OTBEPCTHSIMH, TOPEL K TOPLY HAa AYrooOpa3HOM KeJOOKOBOM Ma3e M MPOITyCKAHUS
OJIOKHPYIOLIET0 YCTPOHCTBA dYepe3 CKBO3HbIE OTBEPCTUS HMHTEJUIEKTYAJIbHBIX MOJYJIbHBIX
CTPYKTYPHBIX equHHL. JIOCTH)KEHHS NapaJulebHOTO HM3MEHEHUs] HANpaBJIIOLICH HAaBUBKHU
nOOMBAKOTCS MPU UCTIONB30BAHUH MAPAJUIEIBHO 3aKPyUHBAIOIIEro ycTpoicTea. B ocobenHocTn
KJIFOYEBBIM MOMEHTOM SIBIISIETCS JIOCTIKEHHE HABHUBKHM TPyOONpOBOAA TMPH HCHOJIB30BAHUH
(bOpMBI AYTH MHTENJIEKTYyaIbHBIX MOAYJBHBIX CTPYKTYPHBIX €IMHUL] BMECTO HAIPABIISAIOLICH B
BUZE AYTU OKPY>KHOCTH B OOBIUHBIX MAIIMHAX, YTO OTJIUYAETCS OT (POPMHUPOBAHUS KPYIJIOTO
KOJIbLIa TIPYU MCHOJB30BAHWN HAMPABJIIOMEH B BUAE IYyTd OKPY)KHOCTH B OOBIYHOM ClyHae.
JUTnHa AyTU MHTEJUIEKTYAJIbHBIX MOAYJBHBIX CTPYKTYPHBIX e€MUHUI] | MOXeT ObITh onperneneHa
IPY UCTIIOJIB30BAHUHU YPaBHEHMs, B KOTOPOM JUJIMHA AYTH paBHA AUAMETPY TPYObl, NOAEIEHHOMY

Ha n, a nocCJji€ 3TOr0 NMOMHOXCHHOMY Ha 7T IUIKOC Y, N MPEACTABIIACT co0Ol KOJIMYECTBO HITyK



MOJZyJIbHBIX CTPYKTYPHBIX €IWHHUI[ B KaXIOM Kpyre, KOTOpPOE€ SIBJISE€TCS W3BECTHBIM, a ¥y
npeAcTaBsieT coOol  no0aBleHHOE 3HAU€HHE BCJIEACTBHE I[IAXMATHOTO PACIOJIOKEHHS.
JlobaBneHHOE 3HA4YEHHE BCIENCTBHE IaXMAaTHOTO PACIOJOXKEHUS NIl JJIMHBI IYyTH UMEET B
0COOEHHOCTH KpUTHYeCKoe 3HaueHue. Kak 53T0 ObIJIO MOATBEPKAEHO 3SKCIEPUMEHTAIBHO,
IDOCTHIXKEHUS] HABUBKU TPU KOMIIOHOBKE C IIAXMATHBIM PACIIOJIOKEHHEM HeJb3sl TOOUThCS TpH
OTCYTCTBUHM JOOABJIEHHOTO 3HAYEHUS BCIIEACTBHE IIAXMATHOrO pacnoioxkeHus. Kak 3To
CIly4allHO YCTaHOBWJIHM H300peTarenu, B pe3yabTare N00aBICHMsS 3HAUEHHs BCIEICTBHE
IIAXMATHOTO PACIOJIOKEHUSI MOKHO JOOUTHhCS JOCTHXKEHHS HABUBKH IPU KOMIIOHOBKE C
IIAXMATHBIM PACIIOJIOKEHHUEM U OOJIBIIOTO YBEJIMYEHUS KOJIBLIEBOH JKECTKOCTH TPyOOIpPOBOA.
Kpome Toro, B u300peTeHnu npeiaraeTest 1yrooopasHasi xejo0KoBasi HAMPABJISIOIIAsI, KOTOpasi
NPEACTaBIsIeT COOOH MEePEMEHHYIO AYTY OKPYXKHOCTH M MOXKET NPEOJOJIeTh YCUIIHE Pacropa,
NPEACTaBIISIIOIee COOOH pe3ysIbTaT HAJTHMYHS CKATOro KPyrioro konbua. Takum o0pasom, MOryT
ObITh MepepadoTaHbl «IO MECTY» pa3jIMYHble THUIBI TPyOONPOBOAA, HMMEIOLINE Pa3IMIHbIC
IUAMETPbI, MOTYT OBITh JOCTUTHYTHI MOAYJIIPH3ALIS 1 HHTEJIEKTYAJIU3aIUs TPYOOPOBOAOB,
U MOTYT OBITh IPOU3BENEHBI PA3IMYHBIE THITbI TPYOOIIPOBOIOB NPH UCIIOJIB30BAHUN COOPOUHBIX
3JIEMEHTOB «I10 MECTY.

KPATKOE OITHCAHUE YEPTEXXEN

@durypa | mpencraBnser coOOH CXeMaTHUECKYIO IUarpaMMy IPH BHIE CIEPEOH B
OTHOILIEHUH MAIIUHBI JJIs1 HABUBKH I10 CITUPAIN UHTEJUIEKTYaJIbHOTO MOYJIBHOTO TPpyOOmpoBOaa
B IIPEANIOYTUTENbHBIX BAPHAHTAX OCYLIECTBICHHUS HACTOSIIErO H300PETEHMSI.

durypa 2 mpencraBisieT coOOH CXeMAaTHYECKYH) AWarpaMMy TIpH BHAE C3aad B
OTHOLIEHUH MAIIUHBI JJIs1 HABUBKHU I10 CITUPAJIN UHTEJUIEKTYaJIbHOIO MOAYJILHOTO TpyOOmpoBoaa
B IIPEANOUTUTENbHBIX BAPHAHTAX OCYIIECTBIEHHS HACTOSIIErO H300pETEHUs.

@urypa 3 mnpencrasisier coOOH CXEMAaTHYeCKYK AuarpaMMy IpH Bupae COOKy B
OTHOLIEHHH MALIMHBI JJIs1 HABUBKH 10 CIIMPAJIHA HHTEJIEKTYaJIbHOTO MOAYJIBHOTO TPyOOIpoBOIa
B MPEANOYTUTENbHBIX BAPHAHTAX OCYLIECTBIIEHHS HACTOSIIETO H300pETEHHSI.

durypa 4 npeacraBiasier coOOH CXeMAaTHYECKyH) AHarpaMMy B  OTHOLICHHUH
VHTEJUIEKTYaJIbHONH MOAYJIBHON CTPYKTYPHOM €IMHMIIBI, UCIONb3YEMOW B MPEANOYTUTENBHBIX
BapHUAHTAX OCYLIECTBJICHUSI HACTOSIIETO H300PETEHMUSI.

durypa S5 npeacraBimsier co0Oil CXeMAaTUYECKYI0 AHArpaMMy B  OTHOLICHUH
UHTEJUIEKTYaJIbHBIX MOJYJIBHBIX CTPYKTYPHBIX €IWHUL, COOpPaHHBIX B BHIE KPYIJIOroO
TpybompoBozna.

Qurypa 6 mpeacrasiseT coOOH CXeMaTHYECKYIO TUAarpaMMy B OTHOIIEHUU COOPOYHOTO
y3J1a U3 UHTEIJIEKTYalbHbIX MOAYJIbHBIX CTPYKTYPHBIX €AMHULL B IPEANOUYTUTENbHBIX BApUAHTAX
OCYIIECTBIIEHHS HACTOSIIIErO H300PETEHMSI.

IMOJAPOBHOE OITUCAHUE N30BPETEHUA

TexHuueckue pemeHuss B BapHAHTAX OCYLIECTBICHHS HACTOSIIEr0 M300peTeHus: OyayT
OIUCBIBATHCS MOIPOOHO B KOMOWHAIIMU C YePTEKaMH B BapPUAHTAX OCYIIECTBJIEHUs. BapuaHTbl
OCYILIECTBIIEHHsI, OOCY)XJaemble B JAaHHOM CJydae, IpPEACTaBJSAIOT COOOM TOJNBKO HacCTh

BApHUAHTOB OCYLICCTBJICHUS HACTOALICTO I/1306peTeHI/I$I.



TexHuueckue pemeHus AN pa3pelieHHs ONMHMCAHHBIX BBIIIE TEXHUYECKUX MpodyieM
NPEACTABISIIOT COOOM HIDKECIIENYIOLIee.

Uro xacaercs ¢uryp 4-6, AEMOHCTPUPYIOIIMX HWHTEJUIEKTYaJbHBI MOAYJIbHBINA
TPyOONpPOBOJ, TO MOMEPEeYHOe CeYeHHe TPyOOompoBOnIa MPENCTaBisieT COOOM Kpyriyr Tpyoy,
O00pa30BaHHYK0 W3 MHOXKECTBA HHTEJUIEKTYaJbHBIX MOAYJIBHBIX CTPYKTYPHBIX €OUHMI[ 1,
3aXBaTbIBAEMbIX M BHHTOOOpa3HO HaBHMBaeMbIX. Kakhas WHTENIEKTyaJ bHasi MOAYJIbHAs
CTpYKTypHasi eAuHuLa | mpencraBiseTr coOOW ayrooOpasHbIi MOAYJb, H3TOTOBJICHHBIH B
pe3yJbTaTe JUThEBOrO (POPMOBAHMS HIIM KOMIIPECCHOHHOTO (popmoBanus. L{unuuapudeckuit
TpyOonpoBoa 00pa30BaH U3 MHOKECTBA MHTEJUIEKTYAJbHBIX MOAYJIbHBIX CTPYKTYPHBIX €IHHUL,
CIUPAJIbHO HABUTHIX NPH KOMIIOHOBKE C INAXMAaTHBIM PACIOJIOKEHHEM B OCEBOM HAIpPaBJIECHUM.
Kaxnast wHTENNEKTyanbHAsT MOAYJbHAs CTPYKTYpHas enuHuIa | cHaOXaercsi KOHCTPYKUMEH
peOpa >KeCTKOCTH BO BHYTPEHHEM IPOCTPAHCTBE, (PUKCHUPYIOIIUM YCTPOWCTBOM Ha OOKOBOH
CTOPOHE JIJIs1 PUKCUPYIOIIErO 3aXBaThIBAHUS B HAIIPABJIIEHUH CJIEBA HAIIPABO M 3aXBATHIBAIOLIIM
YCTPOWCTBOM Ha KPOMKE JUIsl (PUKCHUPYIOIIETO 3aX BATbIBAHUS.

[IpennmouturensHo (UKCHpyIOIIEe YCTPOMCTBO BKiIO4YaeT BbICTYn 31, maz 32 wu
¢dukcupyromue oreepctust 9. Brictyn 31 koMnoHyrT Ha OOKOBOI MOBEPXHOCTH OAHOTO TOpLA

KOKION HHTEJUIEKTYaJIbHOW MOAYJBHON CTPYKTYpPHOH enuHunbl 1, ma3 32 KOMIIOHYIOT C

>
NPOTHBOMOJIOXHON CTOPOHBI Ha €€ OOKOBOHM IOBEPXHOCTH APYroro TOpPLA, W OH 3alHpaer
BBICTYI 31 B pe3yJibTaTe BCTABJIEHHS LITHIPHKOB Uepe3 PUKCHpYIOLIe OTBepCTHs 9.

IIpennmoyTuTeNnbHO MMEIOTCS JBE Mapbl (PUKCHPYIOLIMX OTBEpCTUl 9 B HampaBlIeHUU
CBEpXY BHH3, KOTOpBIE IIPOXOAAT CKBO3b OoJiee, uYe€M Ha TMOJOBUHY JJIMHBI KaXXIOH
WUHTEJUIEKTYaJIbHON MOJYJIbHOM CTPYKTYPHOH €AUHULIBI 1.

IIpennmodTuTenbHO  3axBaThIBAIOIEE  YCTPONCTBO  BKJIIOYAET  BEPXHUM  JIEBBIH
3aUeriAomui nas 41, HUOKHUN JIeBbIM 3aLEeNJIAOMNNA na3 42, BEpXHUN NPaBblil 3aLeTUIAI0IUN
na3 43 W HWKHUHA TNpaBblii 3aunemusromuid ma3 44. JloctwokeHus (GUKCHPOBAHUS MEXIY
COCEIHUMH HMHTEJJIEKTYaJbHBIMU MOAYJIbHBIMU CTPYKTYPHBIMHM €IMHMIAMHU | B HampaBJIeHUU
CBEPXY BHHU3 JOOMBAIOTCS B PE3yJIbTATE 3aXBAThIBAHUS BEPXHETO JIEBOTO 3aLETUISIOIEro mnasa 41
IIPpU CXEME€ HABUBKM [0 CIHUpaIM B BEPXHEM IMPaBOM 3aleIUiioleM mnase 43 apyroiu
VHTEJUIEKTYaJIbHON MOAYJIBHON CTPYKTYPHOM €IMHULBI | M 3aXBaTbIBAHUS HUKHErO MPaBOro
3aLeIUIoLero nasa 41 npu cxeMe HaBUBKU 10 CIUPAIHM B HUKHEM IIPABOM 3aLCTUIAIOIEM Ma3e
44 npyroil HHTENNEKTYalbHON MOAYJILHON CTPYKTYPHOU €IUHULIBL.

IIpennmodTuTenbHO MHTEINIEKTYaIbHBIE MOAYJIBHBIE CTPYKTYpHbIE €AUHULBI 1, BCe U3
KOTOPBIX HMMEIOT HIECHTHYHYIO AYroOoOpasHYI KOH(HUIYpalMi, HAaBUBAKOT MO CIHPAIU IPH
KOMITOHOBKE C LIaXMAaTHBIM PACIOJIOKEHUEM TaKUM 00pa3oM, YTOOBI B KaXKIIOM BUTKE MMEJOChH
Osb1 8,5, 16,5 nmm 22,5 mTyK MHTEIUIEKTYaJbHBIX MOIYJIBHBIX CTPYKTYPHBIX €IUHHL 1, rae B
KQKIOM BHUTKE KOJIMYECTBO LITYK HAEHTUYHBIX CTPYKTYPHBIX €AWHHULl 1 COCTaBIse€T N IUIOC
3HaYeHHEe, KOTOpOE SBJAETCS pPaBHbIM WM OompmmM 1/2 m mensmum, ydem 1. Kak 3T0
HEOOXOIMMO OTMETUTh, IJOCTHIKEHHS HABUBKU [0 CIHPATH MEXAY HWHTEJUIEKTYaJbHBIMH
MOJIYJbHBIMH CTPYKTYPHBIMH €IMHULIAMH MOJKHO IOOHMTBCS TOJBKO B CIydae YIIOMSHYTOIO

3Ha4YeHMs, PABHOTO WK Oosnbliero 1/2 u MeHblero, yem 1.
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IIpenmouyTuTenbHO KaXkaash KOHCTPYKIMs pedpa JKECTKOCTH COCTOMT M3 HECKOJBKHX
CJIOEB CHApy KM BOBHYTpPbH CJIEAYIOLINM Aajiee 00pa3oM: CJIOH NepBOI KBaIpaTHON CETKH S5, CIOU
MOy AyTOBOM CIUpaiy 6, CIOW COMPATBHOIO KBaAPAaTHOIO Ma3a Ui MNIACTUHYATON MPOKJIAAKHU 8
U CJOW BTOpOW KkBanpaTHOM cetku 10. Mexay cioeM NOayayroBod cnupaid 6 U CIO0EM
CIUPAJIBHOIO KBAAPATHOIO Ma3a AJIs IUNIACTUHYATOM MPOKJIAAKHU 8 pacrosararT NepeKIrdaeMoe
Kpyrioe orBepctue 7. Ha G0KOBOI MOBEPXHOCTH CJIOS NEPBOH KBAJPATHOH CETKH 5 KOMIIOHYIOT
HEePBYIO MOBEPXHOCTH TPeHUs 21, Ha OOKOBOH MOBEPXHOCTHU CJIOSI BTOPOH KBajapaTHO ceTku 10
KOMITOHYIOT BTOPYIO IOBEPXHOCTh TPEHUs 22, U mepBasi MOBEPXHOCTb TpeHus 21 HaxomuTcs B
TJIOTHOM KOHTAKT€ CO BTOPOI MOBEPXHOCTHIO TPEHUA 22 APYroil MHTEJJIEKTYaJIbHOU MOJYJIbHOM
CTPYKTYPHOM €IMHHULBL, YTO YBEJIUYMBAET OINOPHOE YCUIME MEXAY HHTEJUIEKTyalbHBIMU
MOAYJBHBIMH CTPYKTYPHBIMH €IUHULIAMH.

[IpenmoyTuTepbHO, KPYrJiIbld TPYOOIIPOBOA UMEET AraMeTp B quamna3one ot 600 no 6000
mMm. ITpu nuamerpe, Oonbimem wiu paBHOM 2500 MM, TpyOONPOBOJ HCHONHSET (DYHKIIHIO
TpyOHOI 3CTakanbl IJsl MPOXOXKIEHHU YeJIOBEKa CKBO3b Hero. TpyOHast scrakama cHabOxaercs
BHYTPU KaOeNsiMH, CIMBHBIMH TpyOaMu W JAepiKaTeNssIMH, U OHAa MOJKET HAKaIlUIMBATh H
BBIITYCKAaThb AOKAEBYIO BOAY B HUXKHEH YacCTH.

[IpenmouTuTeNnbHO MEPEKIIOYaeMOe Kpyrjoe oTreepctue 7 B TpyOHOH scrakazne
CHa0»aeTcst CHapY KU ryOKaMH JJIsl TIOTJIOIEHHs JOXKIEBOH BOABI. Ilepekroyarenb OTKPBIBAIOT
I KOHTPOJIUPOBAHMS IEPEKIIFOYAEMbIX KPYIJIBIX OTBEPCTUH 7 TakuM 00pa3oM, dYTOOBI
oTBepcTHs 7 MOTrJouainy Obl TOXKIAEBYIO BOAY, a NOIJIOIEHHAs: TOKAEBasl BOa reperekana Obl B
HIDKHIOKO 4acThb TPYOHOH 3CTakajbl BO BPEMs HOXKISA, U YTOOBI OTBEPCTUS 7 3aKPBIBAIHCH OBbI
IIPU OTCYTCTBUU JOXKAS.

IIpennovTuTenbHO BHYTPH HMHTE/UIEKTYAJIbHBIX MOIYJBHBIX CTPYKTYPHBIX €IWUHHUL 1,
PaCHOJIOKEHHBIX B CPeIHEN MJIM HIKHEH 4acTax TPyOHOI scTakanbl, KOMIOHYIOT MUKPOCXEMBI
I JeTeKTUPOBaHUSl NMPOTEYKM U YCTPOMCTBA MUl TMAarHOCTUKU Biaru. B ciydae Hanmuuus
NPOTEYKH WU BJIAard BUOPHUPYIOIIHE aKYCTHYECKHE CUTHAJBI MPEOOPa3yOTCs B SJEKTPUYECKIE
CUTHAJIbl M MepeNaayTCs B LEHTPAJbHBII MYyHKT YIPAaBJIEHUs, U IO3TOMY B pPe3yJbTaTe
HAaOJIOICHUsT 32 M3MEHEHHEM OCLMJUIOTPAMM MOXKHO OINpPENeNUTh HAJIMYHE WIH OTCYTCTBHUE
MIPOTEUKH.

IIpennoururensHO KPyrJblid  TpyOOmpoBOa dbopmupyroT u3 MHOX€ECTBA

WHTEJUIEKTYaJbHbIX MOIYJBHBIX CTPYKTYPHBIX €IMHMI 1, HaBUTBIX IO CHHPAIM IpPH

,
UCTIOJIb30BAHUHN TEXHOJIOTMYECKOTO TPOIECCa aBTOMATUYECKONW WM Py4HOH cOopku. B ciydae
He3arnyoneHuss TpyOompoBoAa MMOA 3eMiIed CJIOH CHHUPaJbHOrO KBAAPATHOTO TMasza Juis
MJACTUHYATON TMPOKJAAKU 8 M CJIIOH CHUPAJbHOrO KBAApPaTHOrO IMasza sl IJIaCTUHYATOU
NPOKJIAAKU 8 IPYroil MHTEJUIEKTYaIbHON MOAYJIBHON CTPYKTYPHOH €IUHHUIBI OyIyT HABUBATHCS
IO CIHUpaiu ¢ OO0pa3OBaHMEM SKBUIUCTAHTHOW JOPOXKKH B TPOMEXKYTKE MEXIy HUMH, U B
SKBUIUCTAHTHYIO JOPOXKKY BHEAPSIIOT mpoduimn u3 nonumepa PVC st 3axBaTbiBaHus UX B HEH
IIPpU CXEME€ HABUBKU IO CIUPalH, CrJaXuBas, TE€M CaMblM, BHYTPEHHIOK) U BHELIHIOKO
noBepxHocTH TpyOomposoaa. Ilpu wucnonmp3oBaHuM TPYyObI B NOMEINEHHUH MU OKa3aHHS

MEIUIUHCKUX YCIyr CJIOH NOJyAyroBoW crupain 6 MOXKeT OBITh HABUT IO CIHPAIH C
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o0Opa3oBaHHEeM MaJieHbKOH TPyOBI, Ubsi BHELIHSIS CTOPOHA COSAMHSIETCS ¢ HACOCOM JJIsI BBEICHUS
MAarHUTHOM JKMIKOCTH, @ B SKBHUAUCTAHTHYIO JOPOXKKY BHEAPSIOT mpodmin u3 noiaumepa PVC
IUTsI 3aXBaTbIBAHHMSI UX B HEH MPU CXeMe HABUBKU MO CHHPAJH, CIJKHBAs, TEM CaMbIM,
BHYTPEHHIOI0 U BHELIHIOK TOBEPXHOCTU TPYyOBI, B CpenHEH 4YacTH KOTOPOW HMeEEeT MeCTO
LUKJINYECKOe U TUHAMUYECKOE MAarHUTHOE IOJIE.

B mocnenyromem usnoxkeHun OynyT pa3bsiCHEHbl padoune MPUHLMIBI HACTOSIIErO
u3o0pereHusi. MonybHbIE CTPYKTYPHBIE €IUHULBI TPYOOIPOBOAA MOACTUPYIOT U MPAKTUYECKU
AHATM3UPYIOT TPU HCTIOJIB30BAHUH MPOTPAMMHOIO OOeCredyeHus UIsi KOHEYHO—3JIEMEHTHOTO
aHaM3a, a KOJBLEBYK JKECTKOCTh TpyOONpoBOa OMpeneNseT pasMep apKooOpa3HBIX
MOJYJIbHBIX CTPYKTYPHBIX €OUHUI]. MHTeNIeKTyalbHble MOJYJIbHbIE CTPYKTYPHBIE €IUHULIbI B
HACTOSALIEM UW300pETEeHUH W3rOTABJIMBAIOT HA MPENNPUITHIX B Pe3yJIbTaTe JUTHEBOTO
(hOpMOBaHUST WJIM KOMIIPECCHOHHOTO (POPMOBAHMSI TMPU CTAHAAPTU3ALMUU U3 TJIACTUKOB HWJIH
MaTEepUAJIOB, YCTOMYMBBIX K BO3JACHCTBUIO BBICOKUX HamnpsbkeHU. Kaxknas mHTeNeKkTyalbHast
MOJNyJIbHASI CTPYKTYpHAsi €IWHULA CHAOKAeTCsl MAIOIUMH TEMHYK) TMOJIOCY MOBEPXHOCTSIMU
TpeHUs: Ha 00enx OOKOBBIX TpaHSX U YBEJIMYEHHUS CHJIBI TPEHUS MEXKIy MOBEPXHOCTSIMU
KOHTAKTa M CHA0KaeTCsl BLICTYIIOM, Ma30M U (PUKCUPYIOLTUMHU OTBEPCTHSIMH Ha 00EUX TOPLEBBIX
CTOPOHAX I JOCTHXKEHHsI CKJIEMMAHHOTO (puKcUpoBaHus. HHTeJUIeKTyallbHble MOMYJIH,
KOJIMYECTBO IITYK KOTOPBIX SIBJISIETCS] PABHBIM WJIM OOJNBIIMUM N IUTFOC 1/2, HABUBAKOTCS IO
CIUpaii B KaXJOM CJIO€ NP KOMIIOHOBKE C IIAXMATHBIM PACIOJIOKEHHEM H CHa0XKaroTCs
KOHCTPYKIUSIMH TyrOOOpa3HBbIX 3aLEIUSIIOIINX MMa30B B BEPXHEW W HIDKHEH 4acTsX Ha o0enx
OOKOBBIX TpaHAX Ml TOJYy4YeHUs (UKCHPOBAHHS, U IOSTOMY TPYOONPOBOA MOXKET OBbITH
3a(UKCUPOBaH HEPA3bEMHO W MPH HAJIWYUU Paclopa, YTO NPEACTaBysieT cOOOW pe3ynbrar
HAJIUYMs AYTH, CKATOHW TakuM 00pa3oM, 4YTO TPyOOMPOBOA MOKET BbIIEPIKUBATH OOJBINYIO
Harpy3Ky U XapakTepu3yeTcsi 3HAUUTEJIbHO YJYYIIEHHOW KOJBLEBOH  KECTKOCTBIO.
TpyOonpoBon siBAsieTCsl TJIaJKUM Ha BHYTPEHHEW CTEHKE U COEQUHSIETCS ¢ MOYBOW HAa CBOMX
BHEIITHUX KBAJIPATHBIX CETKAX, YTO OOBbEIUHSET €ro ¢ MOYBON TAKUM 00pa3oM, YTO TPyOOIpOBOA
XapaKTePU3yeTCsl BBICOKUM COMPOTHBJIEHHEM CMEIIEHUI0. MHOXKECTBO HWHTEJUIEKTYaJIbHbIX
MOJYJIbHBIX CTPYKTYPHBIX €IUHHII MOKHO YITaKOBBIBATH U TPAHCIIOPTHPOBATH HA CTPOUTENIbHYIO
TUIOMIANIKY, KOMIIOHOBATh B TOCJIENOBATEIPHOCTH B COOTBETCTBUU C YEPTEKAMH, & TOCJIE ITOrO
MOKHO HABHBATh IO CIUPAIA aBTOMATUYECKHUM WJIM PYYHBIM OOpPa3OM, YTO, TaKUM 0O0Opasom,
3HAYUTEJBPHO YMEHBIIAET BBICOKYID CTOMMOCTb TPAHCIOPTUPOBAHMS W MPOJJIEBAET UX CPOK
cinyx0Ob1.  TpyOompoBox, MONyYEeHHBI TakuM 00Opa3oM, TOAMTCS Ui KPYIMHOraOapUTHBIX
TPYOHBIX 3CTaKal U MAaJOMEPHBIX TPYOOMPOBOIOB, MOXKET OBbITb CTAaHAAPTHO HM3TOTOBJIEH B
MOIYJIbHOM BapUaHTE B pe3yJbTaTe JHUTHEBOrO (OPMOBAHUS WM KOMIIPECCHOHHOTO
(dbopMOBaHUsT U MOXKET OBITh COOpaH «IO MeCTy». MoxkeT OBbITh pa3pelieHa npodjema, CBI3aHHasI
C 3aTPYOHUTENIbHOCTHEO OTBICKAHHSI HEHCIPABHOCTH, BO3HHKAIOUIEH BO BpeMsi 3ariyOJieHUs
MOJ3EMHBIX TPYOOINPOBOAOB, B pe3yJbTaTe TMOJYYCHHUS WHTEUIEKTYIbHBIX MOJYJIbHBIX
CTPYKTYPHBIX €IWHULl M MHUKPOCXEM JUIsl JeTEeKTUPOBAHHUS MPOTEUKH, AETEKTHPOBAHUS
aKyCTHYECKUX CUTHAJIOB U MPeoOpa3OBaHUs aKyCTUYECKUX CHTHAJIOB B 3JIEKTPUYECKIE CUTHAJIBI,

a IIOCJIE 3TOro mnepeaavu JSJCKTPUYCCKUX CHUTHAJIOB B HeHTpaHbeIﬁ IMYHKT YIpPaBJICHUA U
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HAaOJFOIEHUs 32 M3MEHEHHEM OCLIJLIONPAaMM B LEJSIX ONpPEAeNeHHUs HaJIM4YUs WIIH OTCYTCTBUS
nporedku. B HacTosfmeM  M300peTeHMHM  AOCTHraercs HMHUIUMATUBHOE IPUMEHEHUE
UHTENJIEKTYaJbHBIX  JETEKTHPYIOIIUX  YCTPOWCTB MpPU  JETEKTUPOBAHUU  MOJ3EMHBIX
TPyOONPOBOIOB U COOpE T0KIEBOH BOIBI B «TyOUATHIX TOPOAAXY.

Uro kacaercst ¢uryp ot 1 10 3, IEMOHCTPUPYIOLIMX MALINHY Ul HABUBKHU 110 CIUPAJIH
MHTEJJIEKTYaJIbHOTO MOAYJBHOIO TPyOONpPOBOAA, TO MAlIMHA IJIs1 HABUBKU BKIIOYAET pamy U
pabouyro manenb 101, pacroNoKEHHYI BEPTHUKAIbHO, KOTOpas Ha ee MepeqHel MOBEPXHOCTH
cHaO»xaeTcst AyrooOpasHoi skenoOKoBoM Hampasstomeit 105 nmpu Hamuuuu Ha OyrooOpasHON
KeJoOKOBOW HampasJysiroineii 105 ogHO# nmape! nomarommx ponukos 107. MamvHa il HABUBKU
XapaKTEePU3yeTCsl TEM, UYTO OHA, KPOME TOro, CHaOkaeTcst OJOKUPYIOIMM ycTporicTBoM 108 mpu
HAJIMYMK HaBepxy paboueid maHenun 101 mapamienbHO 3akpyduBaromiero ycrpoictsa 106.
W neHTHuHble UHTEIUIEKTyalbHbIE MOAYJIbHBIE CTPYKTYPHbBIE €AUHULIBI 1, PacToNoKEeHHbIE TOpeLl
K TOpLY, KOMIOHYIOT Ha IyrooOpa3HoH xkenoOkoBoW Hampamisiromeii 105, a mocie 3Toro
OJIOKMPYIOT MPHU UCTOJB30BAaHUH OJIOKUpYIOIIero ycrpoiicTsa 108; Takum obpa3om, nuameTp
TOJYKPYTJION TpyObl (GOPMHUPYIOT MpH UCTIOIB30BAaHUH MONAKIUX poinkoB 107, a mocye 3Toro
NapajyieIbHO 3aKPYYUBAIOT MPU HCHOJB30BAHUU MAPAJUIENBbHO 3aKPY4YMBAOILErO yCTPOMCTBA
106, 94TO M3MEHsIET HAMPABJISIONIYI0 HABUBKH HA CIIUPAJIbHYIO HaMpaBJsiroIyto. Pabouast maHenb
101 cHabkaercs, MO MEHbLIEH Mepe, ONHOW Mapod MPWKUMHBIX ponukoB 102 Ha 3amHei
MOBEPXHOCTH, KOTOpPbIE IUIOTHO CXXMMAKOT WHTEJUIEKTyaJbHbIE MOAYJbHbIE CTPYKTYpHBIE
enuHunbl 1 A mpoBeneHUss UMM paboThl. MHTENekTyaibHblE MOAYJbHBIE CTPYKTYpPHBIE
€AMHMLIBl PACMoJiaraloTCs Ha MNPWKUMHBIX ponukax 102, KOTOpble pacmoyararoTcsi B BUE
AyrooOpa3HOro MacCHBa, a IIOCJ€ 3TOro IPOBOPAYMBAIOTCS Ha OOOPOT Ui pealu3aluu
OJIOKMPOBaHMS M IUIOTHOTO TNPIDKMMAHUS ClieBa HANpaBO W, TakuM oOpaszoM, (GopMupyror
TpyOONpPOBOJ ¢ HABUBKOM MO CIIMPAJIH IPU KOMIIOHOBKE C IIaXMATHBIM PACIIONIOKEHHEM.

[TpeanoutnrensHo  Onokupyromee  ycrpoiictBo 108  3akperuiser u  Onmokupyer
UHTEJJIEKTyaJbHble MOJYJIbHbIE CTPYKTYPHbIE €IMHHLbI |, COENMHEHHbIE TOpel K TOpILy, B
pe3yJbTaTe BCTaBJICHUSI OOJNTOB Yepe3 OTBEPCTUSI B CTPYKTYPHBIX eIUHHIAX 1.

[IpennouturenbHO mapajieibHO 3akpyduBaroliee ycrpoictso 106  mpousBoaut
napajyieIbHOE 3aKPy4YMBAHUE MPU HUCIONB30BAHUN MHEBMATHUYECKOTO WIH 3JIEKTPUYECKOTO WU
PY4YHOTO YCTPOMCTBA, YTO U3MEHSET HANIPABJISIOLYIO HABUBKU HA CIIUPAJIbHYIO HANPABISAIOIIYIO.

IMpennouturenpsHo ayrooOpasHasi kenoOKkoBasi Hampasisiiomas 105 Moxker ObITh
OTKOPPEKTHPOBaHA B COOTBETCTBHUM C pa3MepoOM JyI'M HHTEIJIEKTYaJbHbIX MOAYJIbHBIX
CTPYKTYPHBIX €IMHUL] | U MOXET U3MEHSTHCS C TEM K€ CAMbIM PaJIMaHOM, UYTO M AYroo0pa3HbIi
MacCHUB TMpPIWKUMHBIX poiukoB 102 Ha 3amHeil moBepxHOCTH padoueii manemm 101. Jlyra
nyroobpasHoi kenoOkoBol Hampasisitouieii 105 sBseTCS KOAKCHAIBbHOW C OyrooOpa3HbIM
MacCHBOM MPIKUMHBIX poukoB 102 Ha 3agHei noBepxHoCcTH paboueii manenu 101.

IIpennodTuTenbHO AJMMHA AYTH UHTENIEKTYaJbHbIX MOAYJbHBIX CTPYKTYPHBIX equHUI] |
MOKeT OBbITb OIpeneNieHa NPU HCIOJb30BAHUM YPABHEHUs, B KOTOPOM JUIMHA OYI'H pPaBHA
auaMeTpy TpyObl, IMOAETIEHHOMY Ha N, a IOCJIe 3TOr0 IMOMHOXEHHOMY Ha T IUIIOC y, N

NPEACTaBIsIET COOON KONIMYECTBO IITYK MOAYJBHBIX CTPYKTYPHBIX €IUHHI] B KaKIOM BUTKE,
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KOTOPOE SIBJIIETCSI M3BECTHBIM, & Y IPEICTaBIsAeT COOOH n0OaBleHHOE 3HAYEHHE BCIIEACTBHE
LIAXMAaTHOT'O PaCIOJIOKEHUS.

IIpennodTurensHO MO CIUPaNId U CHU3Y BBEPX KOMIIOHYIOT CTONOpPHBIE Koabua 103 mus
MPHKUMHBIX POJIMKOB 102.

IIpennouturenpbHO MalllMHA, KPOME TOTO, BKJIKOHAET SHEproycTpoiictso 104, koropoe
3aIUTHIBAET SHEPTUEH NPUKUMHBIE pouku 102.

IIpennaraercss crnoco® HABMBKM MO CIHPAJM HHTEUIEKTYaJbHOTO  MOAYJIBHOTO
TpyOONpOBOZa, KOTOPBIM BKIJIKOYAET CIEAYIOIIME Jajee CTaAHH. MHOXECTBO HACHTUYHBIX
WHTEJUIEKTYaJbHbIX MOJYJBHBIX CTPYKTYPHBIX €IMHHULl | pacronararoT TOpel K TOpLy Ha
OyrooOpa3Ho keoOKOBOW HampasJsiroiieit 105; HHTeNIeKTyalbHbIE MONYJIbHBIE CTPYKTYPHBIE
€IMHULBI |, pacmoJIOKEeHHbIE TOpPEL K TOPLY, 3aKPeIUISIIOT U OJIOKHPYIOT MPHU UCIOIb30BAHUH
Onokupytromero ycrpoiictsa 108; mpu HMCHOIB30BaHUM MOAAOLINX PONHUKOB 107 dopmupyoT
IUaMETp TMONYKPYTJIOH TPpyObl, AMAMETP MONYKPYIJIOW TPyOB! MapajuieNbHO 3aKPYYHBAIOT TPHU
WCMOJB30BAaHUM  MapajuyielbHO  3aKpyuuBarouiero  ycrpoiictea 106, d4ro  uU3MEHsET
HAIpPAaBJSAOLYI0 HAaBUBKM HA CHHUPAJIbHYIO HAIMPABISIFOLIYIO, WHTEJUIEKTYaJIbHBIE MOMYJbHBIE
CTPYKTYpHBIE €OMHULI | pacrojaraloT Ha MPIKUMHBIX poiukax 102, koTopble 00pasyroT
AyrooOpasHbIi MacCHUB;, HWHTEJUIEKTYaJbHble MOAYJbHBIE CTPYKTYpHbIE €IUHHULBI |
IPOBOPAYMBAIOTCS HA OOOPOT I peanu3anuy OJOKUPOBAHUS U MJIOTHOTO MPHKMMAHUS CIIeBa
HANpaBO, U WHTEJUIEKTYaJbHbIE MOAYJbHBIE CTPYKTYpPHBIE €OUHHUIBI | mpeodpasyrT B
TpyOOIPOBOJ C HABUBKOM IO CITUPAJIH IIPU KOMIIOHOBKE C IIAXMATHBIM PACIIOJIOKEHUEM.

IIpennoututenbHO MapajIEbHO 3aKpyudMBaroniee ycrpoictso 106 mapanienbHO
3aKpy4YMBaeT AMAMETP TOJYKPYIJIOH TPyObl, YTO H3MEHsET HANpaBISAIOIIYI0 HABUBKH Ha
CIUPAJIbHYIO HAMNPABJAIOLIYIO, a IOCIE 5TOr0 HMHTEJUIEKTYyaJbHbIE MOJYJbHBIE CTPYKTYPHBIE
enuHULBl 1 mpoBOpaYMBarOTCs Ha 000poT st (HOpMHUPOBaHUs TPyOONPOBONA, BHYTPEHHUH WIIN
BHEIIHUH CJIOH KOTOPOrO MOXKET OBITh HABUT IO JIPYTUM IUIACTHKOBBIM NPOQUISIM IpU
KOMIIOHOBKE C MIAXMATHBIM pACHOJIOXKEHUEM Ui TIOJyYeHUs] MHOTOCIOHHONH TpyOBbL
IIpennouturenbHO MNapauIeIbHO 3aKpydMBAIOIlee YCTPOWCTBO MOKET CO3[aBaTb yroi
NapajIeIbHOTO 3aKpy4YuBaHust B 5 win 10 rpaaycoB, KOTOPBIH MOXKET OBITh OTKOPPEKTUPOBAH B
COOTBETCTBUH C BEJIMUMHOW Iuamerpa TPyObl, TaKMM OOpa3oM, HABUBKOW NMPU KOMITOHOBKE C
IIAXMATHBIM PACTIOJIOKEHUEM JIJIsI TTOJTy4eHHsI TPyOOnpoBOAa ¢ HABUBKOW MO CIHPAIIH.

Kak 5310 HeoOXomMMO TIOHMMATh, ONHMCAHHBIE BBIIE BAPHAHTBHI OCYIIECTBICHUS
NPEACTABICHbI TOJIBKO UISI Pa3bsICHEHUs] HACTOALIETO M300pPETeHUs, HO HE Ui HAJIOKEHHS
OrpaHHUYeHUI Ha 00BEM OXpaHbl HACTOALIEro n300peTeHus. CrennamucTbl B COOTBETCTBYIOIIEH
00J1aCTH TEXHUKH TOCIIE IPOYTEHHUS TOTO, YTO OMHCHIBACTCS B H300PETEHUH, MOTYT PEaIn30BaTh
pa3nu4Hble MOAM(DUIUPOBAHUS WIM M3MEHEHHUs] N300pEeTeHHs], KOTOpPbIe MONaNaloT B MPENeibl

o0BeMa OXpaHbl, ONpeneeHHOro GopMyIoi H300peTeHus.
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®OPMYVYJIA H30BPETEHUA

1. HHremnexTyanbHbII MOAYJbHBIH TpyOONMpPOBOX, OTJIMYAKOLIMHICA TEM, HYTO

>
TpyOOIPOBOOM SBIISIETCA LMJIUHIPUUYECKUH TPyOONpoBon, CHOPMHUPOBAHHBIM M3 MHOXECTBA
MHTEJUIEKTYaJIbHBIX MOAYJIBHBIX CTPYKTYPHBIX enuHHI (1), KOTOpbIe 3aKpeIIsIIOT U OJIOKUPYIOT
TOpell K TOpLy, a IOCJe 3TOr0 HABHBAKOT [0 CIHPAIM IPHU 3aXBATBIBAHHUM HUX OOKOBBIMH
CTOPOHAMM JpYyr Jpyra, IA€ HHTEJJIEKTyalbHble MOJIYJbHbIE CTPYKTypHble enuHuipl (1),
KOTOPBIE SIBJISIIOTCS apKOOOPa3HBIMU MOAYJISIMH, M3TOTOBJIEHHBIMH B PE3YyJIbTATe JIUTHEBOTO MU
KOMIIPECCUOHHOTO (DOPMOBAHUS, HABHBAIOT IO CIHUPATU NPU KOMIIOHOBKE C IIAXMAaTHBIM
pacroyio’KeHHeM B OCEBOM HANpPABJICHWHW, TAe KaXkaas WHTEJUIEKTyalbHAs MOJIYJIbHAs
crpykrypHasi enununa (1) cHaOkaercs BHYTPH KOHCTPYKIHMeW peOpa IKECTKOCTH,
(pUKCUPYIOIUM YCTPOHCTBOM Ha OOKOBBIX CTOPOHAX il (PUKCUPOBAHUS U OJOKUPOBAHUS APYT
C IPYrOM CJIeBa HAINPAaBO U 3aXBaTHIBAIOIIUM YCTPOWCTBOM HA KPOMKAaxX MJisi (PUKCUPOBAHHS H
OJIOKUPOBAHUS APYT C APYTOM.

2. VHTeNNeKTya bHbII MOAYJbHBIA TpyOOmpoBOA MO M. 1, OTIMYAOIIMKCS TEM, YTO
¢dukcupyromee ycrpoiictBo BkitodaeT BoicTym (31), mas (32) u ¢pukcupyromme orsepcrus (9),
npu stoM BeICTYN (31) pacronmarator Ha OOKOBOH IMOBEPXHOCTH OFHOTO TOpLA Ka)IOiH
MHTEJUIEKTYaJIbHON MOAYJBHOW CTPYKTypHOH enmHMubl (1), mpuyem na3 (32) pacmojararT ¢
IPOTHBOMOJIOXKHON CTOPOHBI HA € OOKOBOH MOBEPXHOCTH APYTOro TOPLA, M MPH 3TOM BBICTYII
(31) zanmpaercs B mase (32) B pe3yjbTare BCTaBJIEHHs LITHIPbKOB uepe3 (PHUKCHPYIOIIHE
otBepcrtus (9).

3. HHTennexTyanbHbIH MOAYJIBbHBINH TpyOOHmpOBOA IO M. 2, OTIMYAIOIIUNCSA TEM, YTO
UMEIOTCS ABE Mapbl GUKCUPYIOIINUX OTBEPCTHH B BEpXHEH U HIDKHEN 4acTsAX, KOTOPbIE MPOXOAAT
CKBO3b 0oOJiee, YeM Ha IMOJIOBUHY JUIMHBI KQKJOH MHTEJUIEKTYaJbHONW MOAYJIBHON CTPYKTYpHOH
€IMHULIBL.

4. HTeNeKTyanbHbIil MOAYJIBbHBIN TPyOOnmpoBoa Mo Jr0O0oMy OAHOMY U3 mil. oT 1 mo 3,
OTJIMHAIOLIUNACA TEM, 4YTO 3axBaTbIBAIOINEE YCTPOMCTBO BKJIIOYAET BEPXHUM  JIEBBIH
anerusiromnii ma3  (41), HWKHUAH JieBbId 3aneruisiiomuid  mas  (42), BEepXHUH mpaBbld
3aueruUIsTIoIuii mas (43) v HIDKHUH NpaBbli 3auerisiIomui nas (44), nocTwkeHus: GUKCUpOBaHUs
MEXAY WHTEJUIEKTYaJIbHBIMH MOJIYJbHBIMH CTPYKTYpHbIMU enuHunamu (1) noOuBarotcss B
pe3yJibTaTe 3aXBaThIBAHHMsSI BEPXHETO JIEBOIO 3alelusirolnero masa (41) B HIOKHEM INPaBOM
3aneruuiomeM mnase (44) apyroll HHTEIUIEKTYaJIbHON MOAYJIbHOH CTPYKTYpHOH enuauLbI (1) mpu
CXE€M€ HABUBKU IO CIUPAJIH U 3aXBaThIBAHHUs HIDKHErO JIEBOTO 3aleIuiirolero masa (42) B
HIDKHEM TIPABOM 3alleruisiioieM nase (44) npyroii HHTeIIEKTyalIbHOH MOYJIbBHON CTPYKTYPHOM
ennHULbI (1) mpu cxeMe HaBUBKH IO CITUPAITH.

5. UHTenneKkTyanbHbli MOAYJBHBIA TpyOompoBox mo m. 4, OTIMYANOIIUICS TEM, HYTO
UHTEJUIEKTyaJlbHbIE MOJIYJIbHBIE CTPYKTYpHble emuHunbl (1), BCe M3 KOTOPBIX HMEIOT
UICHTHYHYIO apKOOOpa3Hyr0 KOH(WIypalHioo, HAaBUBAKOT IO CIHUPAIH NPU KOMIIOHOBKE C
[IAXMATHBIM PACIOJIOKEHHEM TaKHM O0pa3oM, YTOOBI B KaKJOM BUTKE MMeNioch Obl 8.5, 16,5
win 22,5 ITYK UHTEJUIEKTYaIbHBIX MOJYJIbHBIX CTPYKTYPHBIX enuHuIl (1), rae B KaXkKJJOM BHUTKE

KOJINYECTBO IITYK HIEHTHYHBIX CTPYKTYpHbIX eauHul] (1) cocraBiser n IUIOC 3HA4YEHHUE,
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KOTOPOE SIBJIIETCS PABHBIM WJIH OONbIIUM 1/2 1 MeHbLINM, eM 1.

6. MHTennexTyanbHbIH MOAYJIBHBIN TpyOOmpoBoA Mo M. 1, OTIMYAOIIMNCS TEM, YTO
KOHCTPYKLIUSI pedpa >KECTKOCTH BKIIFOYAET HECKOJIBKO CIIOEB CHAPYXKH BOBHYTPb CIEAYIOLINM
nanee oOpa3oM: CJIOH mepBOH KBagpaTHOW ceTku (5), cioil moiyayroBoi crimpanu (6), cioi
CIMPAJILHOTO KBAAPATHOIO Iasa AJIs MJIaCTUHYATON Mpokyiaaku (8) u cioil BTOpol KBaApaTHOM
cetku (10); roe mMexay cioeM MONyAyroBoW cmupanu (6) M ClIoeM CIUPAIbHOrO KBaJPAaTHOTO
nasa Ayl IJIACTHHYATONW mpokyianku (8) pacnonararT mepekiiroyaemMoe kpyrioe orsepcerue (7),
Ha OOKOBOH TIpaHU CJIOs MEPBOW KBaApPaTHOH CeTKH (5) KOMIIOHYIOT MEPBYI MOBEPXHOCTD
Tpenusi (21), Ha OOKOBOW rpaHu CjIOs BTOpOH KkBaapaTHOW ceTku (10) KOMIIOHYIOT BTOPYIO
MOBEPXHOCTh TpeHus (22), u mepBasi IOBEPXHOCTh TPeHUs (21) HAXOAUTCS B TUNIOTHOM KOHTAaKTe
CO BTOpOW MOBEPXHOCTBIO TpeHHs (22) Apyroi MHTEIIEKTYAIbHOW MOIYJBHOW CTPYKTYPHOM
€AUHMLIBI, YTO YBEJWYUBAET OIMOPHOE YCHJINE MEXIy WHTEJUIEKTYaJlbHbIMH MOYJbHBIMU
CTPYKTYPHBIMU €UHHUIIAMH.

7. MHTEIIIeKTYabHBIN MOIYJIBHBIA TPYyOONIPOBOA 1O JIFOOOMY onHOMY M3 mil. 1, 2, 3, 5
WK 6, OTJIMYAOLIUICS TE€M, YTO KPYTJbIi TPyOONpOBOA MMEET AUaMeTp B quamazoHe ot 600 1o
6000 MM, mpu 3TOM TIpU AHaMeTpe, OoJbIeM Wi paBHOM 2500 MM, TPyOOIIPOBOX UCTIONHSAET
byHKIMIO TPYyOHOM 3CTaKaabl IJIsl MPOXOXKACHUS YEJIOBeKa CKBO3b HETO; I7ie TPyOHast scTakana
cHa0»aeTcst BHYTPH KaOENsIMH, CIIMBHBIMU TPyOONPOBOJAMH U AEPIKATENSIMH, YTO, TEM CaMBbIM,
MO3BOJISIET HAKAIUIUBATh U BBIITYCKATh JOKIEBYIO BOJY B HUXKHEH YaCTH.

8. HMHTennexkTyanbHbli MOAYJIBHBIN TPyOONpoOBOA MO M. 7, OTJIMYAIOIIUNCS TEM, YTO
nepexrouaeMoe Kpyrioe orsepcTue (7) B TpyOHOI dcTakaze cHa0XKaeTcsl CHapy KU ryOKaMu Jist
NOTJIOLIEHHsT AOXKIEBOM BOJABI M KOHTPOJIMPYEMO OTKPBIBAIOT IJIsI OOECIIEYEeHUs] MPOTEKAHUS
TO2KII€BOW BOZBI BO BpeMsl 10Kl U KOHTPOJIMPYEMO 3aKPBIBAOT MPU OTCYTCTBUU JOMKISL.

9. MHTenekTyanbHbIi MOAYJIBHBII TpyOonpoBox o rodomy ogHoMy u3 m. 1, 2, 3,5, 6
WM 8, OTIIMYAKOLIUICS TEM, YTO BHYTPU MHTEJUIEKTYaIbHBIX MOIYJBHBIX CTPYKTYPHBIX €AHHMI
(1), pacmoJOXKEHHBIX B CPEIHEM WM HIKHEM MECTOIOJIOKEHHH KpPYIJIoro TpyOompoBoaa,
KOMIIOHYIOT MUKPOCXEMbI JJi NeTeKTHPOBAHUS MPOTEUYKU M YCTPOWCTBA ISl JAMArHOCTUKU
BJIATH; TA€ BUOPHPYIOLINE aKYCTHYECKUE CUTHAJBI TPe0OPa3yroTCsl B SJIEKTPUIECKUE CUTHAIBI U
NepearoTCs B LIGHTPAJIbHBIN MYHKT YIIPaBJICHUs MPU HAJTUYUU MIPOTEUYKU WUJIU BJIard, U MO3TOMY
B pe3ysibTare HAOJIOACHUS 32 M3MEHEHHEM OCLIJLIONPAMM MOXKHO ONPENeIHTb HAJIMYUE FIIH
OTCYTCTBHE MPOTEUKHU.

10. MHTENNeKTYyaNbHbI MOIYJIBHBIA TPyOONPOBOA MO M. 6, OTIHYAKOILIMNACS TEM, YTO
IUTHHAPHYECKUH TpyOOnpoBoa (HOPMUPYIOT M3 MHOMKECTBA WHTEJUIEKTYAJbHBIX MOIYJIBHBIX
CTPYKTYPHBIX enuHUI (1), HABUTHIX MO CHHPAJN MO BAPHAHTY ABTOMATHUYECKOW WJIM PYYHOMH
cOopku; Thme B ciydae HesarmyOneHuss TpyOompoBoma MO 3eMJIed CJIOW CHUPATBbHOTO
KBaJPATHOTO Masa JUIs TUIACTHHYATON MpPOKJIagky (8) U ol CMpalbHOrO KBaIpaTHOTO I1a3a
I TIACTUHYATONW MpOKJiIagku (8) Apyrodl HMHTENIEKTYaJbHOW MOAYJIBHOW CTPYKTYPHOH
eIMHUIBl OyAyT HAaBHUBATbCS MO CHHpPAId C OOpa3OBaHMEM SKBHIUCTAHTHOH IOPOXKKH B
NPOMEXYTKE MEXIy HHUMH, U B SKBHUAUCTAHTHYIO JOPOKKY BHEAPSIOT NMPOQUIM U3 MOJHMEpa

PVC JJIs1 3aXBAaTbIBAHHUA HUX B HeM npu CXEME€ HABUBKU IO CHiUpaliv, CrjaKuBasi, TEM CaMbIM,
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BHYTPEHHIOIO W BHEIIHIOK IOBEPXHOCTH TPyOONpOBOAA;, IA€ IMPHU HCIOJIb30BAHUH TPYObI B
MOMEIIEHUH JJTsI OKA3aHUsI MEIUIMHCKUX YCIYyT CJIOW CHHMpaNbHON Mmonyayru (6) HaBMBAKOT IO
cnpanu ¢ o0pa3oBaHHEM MajieHbKOW TPYOBI, Ubsi BHEIIHsAS CTOPOHA COEAMHSETCS ¢ HACOCOM
IUI BBEACHUS MAarHUTHOM JKMIKOCTH, @ B SKBHIUCTAHTHYIO JOPOXKKY BHEIPSIOT NMPOPHIN M3
nonumepa PVC nnst 3axBaTbiBaHMsI UX B HEl MPHU CXeMe HABUBKM IO CIUPAIIH, CIJIaKUBAsl, TEM
CaMbIM, BHYTPEHHIOIO U BHELIHIOK CTOPOHBI TPyOONpPOBONA, B CPEAHEH YacTH KOTOPOH HMeEeT
MECTO LUKINYECKOe U TUHAMUYECKOE MAarHUTHOE TOJIE.

11. MammwuHa 115t HABUBKH 110 CITUPATTA UHTEJUIEKTYAJIbHOrO MOAYJIBHOTO TPyOOIpoBoa,
BKJIFOHAKOIIasi pamy W pabouyro mnaHenb (101), pacrmonokeHHYyH BEPTUKAIBHO, HPH 3TOM
pabouast manenb (101) Ha mepenHeil MOBEPXHOCTH CHAOKaeTcs AYrooOpa3HOW KeJIOOKOBOH
Hanpassirowmeit (105), u mpuuem nyroobOpasHbiii skenoOkoBbiii ma3 (105) cHaOxaercs, 1o
MEHbIIEH Mepe, OHOM Mmapoil mojaromux poiukos (107), oTnuyaromascst TeM, 4YTO OHa, KpoMe
TOro, cHaO)kaercst Omokupyromum ycrporicteoMm (108), mpu sToM HaBepxy paboueil manenu
(101) pacmomararoT mapayIeNbHO 3aKkpyuuBaroiee yctpoiictBo (106); roe uOeHTHYHBIE
WHTEJUIEKTYaJIbHbIE MOIYJbHBIE CTPYKTYpPHBIE equHHLBI (1), pacroiokeHHbIE TOpPEN K TOpLY,
KOMIIOHYIOT Ha AyrooOpa3Hoil skenoOkoBoii Hampamisromei (105), Onokupys, TeM cambIM,
UJICHTHYHBIE MHTEJUIEKTYaJIbHbIE MOYJIbHBIE CTPYKTYpHbIe earHHLBI (1), coeqnHeHHbBIE TOpel K
TOpLy, TWPH UCIONb30BAaHUHN Onokupyromero ycrpoiictea (108), dopmupys amamerp
NOJYKPYIJIOH TPyOBl TPH HCHOJB30BaHMH mojaromux ponukoB (107) u  mapamienbHO
3aKpy4nBasi JUAMETP MOJYKPYIJIOH TPYOB! MPU MCIIOIB30BAHUN MAPAJUIETBHO 3aKPYIHBAIOIIETO
ycrpotictBa (106), 4TO M3MEHSET HANpPaBIAIOLIYI0 HABHUBKU HAa CIHPAJIBHYIO HAIPABISIOMIYIO,
rre pabogas manens (101) cHabkaercs, Mo MeHbLIEH Mepe, OMHOM Mapoil MPIKUMHBIX POJIMKOB
(102) Ha 3amHEel MOBEPXHOCTH, KOTOPbIE IJIOTHO CXKUMAIOT HHTEJUIEKTYyaJbHblE MOJYJIbHBIE
CTpyKTypHbIe enuHuLbI (1) 1y mpoBeaeHust UMU padoOThI; T€ WHTEUIEKTYaJIbHbIE MOIYJIbHBIE
CTPYKTYpHBIE €JUHMLIBI PACIHOJIAraloTCsl Ha MNPWKUMHBIX  poiukax (102), kotopble
pacroyararoTcsi B BUAe AyrooOpa3HOro MaccuBa, a MOCJE 3TOrO MPOBOPAYMBAKOTCS HAa 00OPOT
IUI peann3aiui OJIOKUPOBAHUS U TUIOTHOTO MPHKUMAHUSI CJIEBA HAIMPABO U, TAKUM 00pazoM,
dopmupyroT TpyOONMpPOBOA C HABUBKOH MO CHUPAIM TPU KOMIIOHOBKE C LIAXMAaTHBIM
PacIONIOKEHHEM.

12. MamuHa 1J1st HABUBKH IO CITUPATH MHTEJUIEKTYaIbHOTO MOAYJIBHOTO TpyOompoBoaa
no m. 11, otnuyaromasicss TeM, 9to Oyokupyromee ycrpoiicto (108) 3akperuisier u Oj0kupyer
UHTEJUIEKTYaJIbHbIE MOJYJIbHBIE CTPYKTYpHble enuHULbI (1), coennHeHHbIE TOpel K TOpLy, B
pe3yJbTaTe BCTaBJICHUS OOJNTOB Yepe3 OTBEPCTHUS B CTPYKTYPHBIX equHunax (1).

13. MamuHa 115t HABUBKH IO CITUPANIA HHTEJUIEKTYaJIbHOTO MOAYJIBHOTO TpyOOmpoBoaa
no 1. 11, oTMyaromascst TeM, 4To napajuiesIbHO 3aKpyynBaroiee yctpoiictso (106) mpousBonut
napajuleJibHOE 3aKpy4HMBaHUE MPU HUCIOJIb30BAHUN ITHEBMATHUYECKOIO WJIH 3JIEKTPUYECKOrO WU
PYYHOTO YCTPONCTBA, YTO U3MEHSET HAPABJIAIOLIYI0 HABUBKU Ha CIIUPAJIbHYIO HAMPABJISIFOLIYIO.

14. MamuHa 1151 HAaBUBKH IO CITUPATM MHTEJUIEKTYaJIbHOTO MOAYJIBHOTO TpyOompoBoaa
no n. 11, ornuyaromasics TeMm, 4TO AyrooOpasHas skenoOkoBas Hampasisomas (105) mosker

OBITh OTKOPPEKTHUPOBAHA B COOTBECTCTBUU C PA3MEPOM AYId HUHTCIUICKTYAJbHBIX MOAYJIBHBIX
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CTPYKTYpHBIX enuHull (1) W MOXET HU3MEHSAThCA C TEM JK€ CaMbIM pAJAMAaHOM, 4YTO U
AyrooOpas3HbIii MacCUB MPIKUMHBIX posukoB (102) Ha 3amHel moBepxXHOCTH pabodel maHenu
(101); rme nyra myrooOpa3Holi sxenoOkoBoii Hanpasistromeit (105) sBiseTcss KOAaKCHAIbHOM €
AyrooOpa3HbIM MAaCCUBOM MPMKUMHBIX posinkoB (102) Ha 3amHelt moBEepXHOCTH paboueil naHenu
(101).

15. MawmuHa A HABUBKM TIO CITUPAIM MHTEJUIEKTYaJbHOrO MOAYJBHOIO TPyOOmpoBoIa
10 JTF0OOMY OHOMY M3 M. OT 1 710 4, OTJIMHAIOIIAsICS TEM, YTO JJIMHA AYTH UHTEJIEKTYaIbHBIX
MOJYJBHBIX CTPYKTYpPHBIX enuHul] (1) Moxer ObITh oOmnpefeneHa MNpPH HCHOJIb30BAHUH
ypaBHEHMsI, B KOTOPOM JUIMHA AYTH paBHA AMAMETpPy TPYObl, MOAEIEHHOMY Ha N, a IMOCJe STOrO
MIOMHOKEHHOMY Ha T TUIOC Y, N MPEACTaBIsieT COOOH KOJMYECTBO MOAYJIBHBIX CTPYKTYPHBIX
€IMHUL] B K&KJIOM BUTKE, KOTOPOE SIBJIIETCS M3BECTHBIM, a y TPEACTaBisieT co0oil nobaBIeHHOE
3HAYEHHE BCIICACTBHE IAXMATHOTO PACTIONOKEHHS.

16. MamuHa 115t HABUBKH IO CITUPATH MHTEJUIEKTYaIbHOTO MOAYJIBHOTO TpyOompoBoaa
no n. 11, oTnuyaromascst TeM, 4To MO CIUPATIH U CHU3Y BBEPX KOMIIOHYIOT CTOIIOPHBIE KOJIbLA
(103) nnst mprwKUMHBIX posukoB (102).

17. MamuHa 1J1st HABUBKH IO CITUPATH MHTEJUIEKTYaJIbHOTO MOAYJIBHOTO TpyOompoBoaa
no m. 11, oTnuyaromasics TeM, YTO OHA, KPOME TOro, BKJIOUaeT sHeproyctpoicTBo (104),
KOTOPOE 3aIUThIBAET SHEPTHeH nprKUMHbIe poiukH (102).

18. Croco® HaBUBKM IO CIUPAIM HHTEJUIEKTYaJbHOIO MOAYJBHOIO TPyOONpoBOna,
OTJIMYAIOIIUNCS TE€M, YTO OH BKJIIOYAET CIEAYIOLIUE Jajiee CTAANH. MHOXKECTBO HIIEHTHUYHBIX
MHTEJUIEKTYaJIbHBIX MOJYJIBHBIX CTPYKTYPHBbIX enuHuI (1) pacmomararoT Toper K TOpLy Ha
ayrooOpasHoit  kenmoOkoBod — Hampasisiromned  (105);  uHTENUIEKTyalbHbBIE  MOJYJIbHBIE
CTPYKTypHbIe equHHLBI (1), pacnonoKkeHHbIe TOpeL K TOPLY, 3aKPEeIuIsIoT U OJIOKHPYIOT HpU
UCIIONIB30BAHUM ONOKMpyrOIUX ycTporcTB (108); mpu MCMONB30BaHUM IMOAIOIINX POJHKOB
(107) dbopmupyrOT 1uaMeTp MOJYKPYIJIOH TPyObl, AUAMETpP MONYKPYIJIOH TPyObl MapajuienbHO
3aKpPy4YHBAIOT TPH HCIONb30BAHUM TapajuleNbHO 3aKkpyunBaroinero ycrpoiicrtsa (106), uro
U3MEHSIET HAIMPABJSIFOIIYI0O HABUBKH, WHTEJUIEKTYaJIbHbIE MOIYJbHBIE CTPYKTYPHBIC €IUHHLIbI
(1) pacmonararoTcsi Ha TPKUMHBIX ponukax (102), KOTOpble pacroiararTCsi B BHIE
AyrooOpasHOro MAacCHBa;, HWHTEJUICKTyaJbHblE MOAYJbHbIE CTPYKTypHble eauHuiel (1)
NPOBOPAYMBAIOTCS Ha OOOpPOT Ui pean3allii 3aKPeIUICHUS] U TUIOTHOTO NMPWKUMAHUS ClieBa
HANpaBO, ¥ HWHTEJUIGKTyaJIbHblE MOJIYJIbHBIE CTPYKTypHble eauHuLbl (1) dopmupyror
TpyOOIPOBOJ C HABUBKOM IO CITUPAJH MTPU KOMIIOHOBKE C IIAXMATHBIM PACIIONIOKEHUEM.

19. Crioco® HaBUBKH 1O CHHMPAJI HHTEIUIEKTYaJIbHOTO MOYJIBHOTO TPyOOMpoBOaa Mo II.
18, oTnuyarommiics TeM, 4TO MapaJieNIbHO 3aKpyduBaroliee ycrpoiicteo (106) mapamienbHO
3aKPy4YMBAET JUAMETP MOJYKPYIJIOH TPyOBl, YTO W3MEHsET HAIPABISIFOIIYIO HABHBKH, a IOCHE
3TOTO WHTEIUIEKTYaJIbHbIE MOJYJIbHBIE CTPYKTYPHBIE eAMHULEI (1) MpOBOpaunBaIOTCST HA 00OPOT
s popMupoBaHUs TPyOONpPOBOAA, BHYTPEHHUH HIJIM BHEIIHUI CJIOH KOTOPOrO MOXKET OBITH
HABUT 1O IPYTUM IJIACTUKOBBIM MPOPUISIM NPU KOMIIOHOBKE € IIAXMATHBIM PACIOJIOXKEHUEM
111 IOJIYY€HUS] MHOTOCJIOMHOM TpyOBI.
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