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purifying liquid, primarily water for the domestic and/or drinking wa-
ter supply in domestic and/or industrial conditions and in allotments
and gardens. The characterizing feature of the group of inventions is
that the design of a hollow fibre membrane device envisages, and a
method for the manufacture thereof enables, the formation of a pro-
tective layer consisting of a single polymeric fixing material on the
internal surfaces of mono-fibre sections which are incorporated into a
binding unit, and the formation of sections which are in the form of a
composite in the binding unit, which increases the strength of the hol-
low fibre membrane device, wherein open channels in the binding
unit, formed with the aid of protective elements of an assembly base,
make it possible to increase the specific filtering surface. The general
problem addressed by the group of inventions, and the technical res-
ult which can be achieved with the use of the group of inventions,
consists in creating a design of a hollow fibre membrane device and
in developing a method for producing the design of the device, mak-
ing it possible to increase the strength characteristics of the hollow
fibre membrane device while simultaneously increasing the specific
filtering surface.
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I'pymniia H300peTEHUH OTHOCUTCS K TEXHOJIOTHSIM OUUCTKH KUAKOCTH, IPEUMYIIIECTBEHHO BOJIBI I OBITOBOTO H/HIH
IIUTHEBOTO BOJOCHAOKCHUS B OBITOBBIX H/WMJINM IIPOMBINUICHHBIX YCIOBHAX, Ha JA4HBIX M CaJOBBIX yJacTKaX.
OTIMIUTETIHPHON OCOOCHHOCTRIO TPYNIBI H300PETCHUM fABIAETCA TO, YTO KOHCTPYKIHS MOJIOBOJOKOHHOTO
MEMOpAHHOT'O YCTPOHCTBA IPEILyCMATPUBACT, @ CIOCO0 €0 H3TOTOBICHUS IIO3BOJIACT CHOPMHPOBATH 3alllUTHHIA
CIIOH M3 OJTHOTO HONHMEPHOTO (DHKCHPYIONIETO MaTepHaia Ha BHYTPCHHHUX HMOBEPXHOCTIX YIAaCTKOB MOHOBOJIOKOH,
BKJIIOUCHHBIX B CBA3YIONTHH OJI0K, U YUIaCTKHU, BHIIOIHEHHEIC B BHJIC KOMIIO3UTA B CBA3YIOIIEM OJIOKE, YTO MOBHINIACT
IIPOYHOCTH MOJOBOJIOKOHHOTO MEMOPAaHHOTO YCTPOHCTBA, IPH 3TOM OTKPHITHIC KaHAIBl CBA3YIOMEro OI0Ka,
cOpPMHUPOBAHHBIC IIPH IIOMOINK 3aIUTHBIX JJIEMCHTOB COOPOYHOH OCHOBEI, ITO3BOJLIIOT YBEIHYHUTH YACIHHYIO
GMWIFTPYIONTYI0 TOBEpXHOCTh. OO0MIEH 3a1auci Tpynnsl H300peTCHUH H TEXHHYECKUM pPE3yIFTaTOM, JOCTHTACMbIM
IIPH HCIOJIH30BaHUH TPYIIHI M300pETCHUM, SBIICTCI CO3MaHHE KOHCTPYKITHH IOIOBOIOKOHHOTO MEMOpPAHHOTO
yeTpolicTBa 1 pa3paboTka crocoda MOMydeHUsI KOHCTPYKIIME YCTPOHCTBA, MO3BOILIIONICH ITOBBICHTh IPOYHOCTHLIC
XapaKTEPUCTHKH ITOJIOBOJIOKOHHOTO MEMOpPAHHOTO YCTpOMCTBA TPH OAHOBPEMEHHOM YBEIHUCHHH YICIHHOH
GIIFTPYIOMIEH TOBEPXHOCTH.
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II0JIOBOJIOKOHHOE MEMBPAHHOE VCTPOYMCTBO U CIIOCOB
ET"O ITOJIVUYEHUA

I'pynna u306peTeHNi OTHOCHTCS K TEXHONOIMSM OYHCTKH JKHUAKOCTH,
[IPEUMYINECTBEHHO BOJBI IJI1 OBITOBOIO M/MIIM THMTHEBOIO BOJNOCHAOXEHHSI B

OBITOBBIX M/HITH IIPOMBINIICHHBIX YCJIIOBHAX, HA JAYHBIX U CaIOBBIX YUAaCTKaXx.

ITonoBoNMOKOHHBIE MeMOpaHHBIE YCTPOMCTBA M CIOCOOBI HX IOydEHHSA
JOCTaTOYHO IIMPOKO pacmpocTpaHeHbl. IIpoYHOCTHBIE XapaKTePUCTHKH
TIOJIOBONIOKOHHBIX MEeMOPAaHHBIX YCTPONCTB ONPENENIOTC ABYMs (haKTOpaMHu:
HPOYHOCTh CBA3YIOMIEro 06J10Ka M IPOYHOCTh MOHOBOJIOKOH IOJIOBOJIOKOHHOM
MaTpHUIBl Y MOBEPXHOCTH CBA3ylomero 6noka. o mpo4HOCTHIO CBA3YIOIIETO
6moxa HOJpa3yMeBalOT IPOYHOCTH CKpeIUIeHUs MOHOBOJIOKOH
IIOJIOBOJIOKOHHOM MAaTpHIBl B cﬁx3ylomeM ONoKe TpH OTCYTCTBHH HYCTOT
MeXJAy KOHLEBHIMH 4YacTAMH MOHOBONOKOH B CRasylomeM 6moke. Ilox
IIPOYHOCTBI0 MOHOBOJIOKOH IIOJIOBOJIOKOHHOM MAaTpHIBl Y IOBEPXHOCTH
CBA3YIOIIEr0 6JI0Ka MOApa3yMeBalOT MEXaHMYECKYI0 IIPOYHOCTh Ha CJIOM IIOA
BO3JIEAICTBHEM MOTOKA XUIKOCTH MOHOBOJIOKOH IOJIOBOJIOKOHHOM MaTpUllbl HA
y4acTKe Hall ITOBEPXHOCTHIO CBs3yromero Giroka. Taxke BaXHBIM IapaMeTpOM
I  TIOJNIOBOJIOKOHHEIX MeMOpaHHBIX YCTPOWCTB  SBISEeTCS  YyAelbHas
GuUIBTpYyIOIIAs TIOBEPXHOCTh — OTHOIIEHHE IOBEPXHOCTH, YYacCTBYIOLIEH B
npoumecce (QuIbTpanMH, K oOmeMy pasMepy YCTpOMCTBA. YJelbHas
GUIBTpYIOIIast TOBEPXHOCTh 3aBMCHUT OT IUIOTHOCTH YKJIaJKH MOHOBOJIOKOH B
IIOJIOBOJIOKOHHOM MaIpﬁne: IpH OJWHAKOBEIX pa3Mepax YCTpOHCTBa, dYeM
IIoTHEe PACIIONOXEeHH MOHOBOIOKHA B MATpHIE, TeM GONbIIE yHenbHas
¢uIBTpyIOmAas MOBEpXHOCTh. Takke yAenbHas GUIbTpYIOIIas NOBEPXHOCTH

3aBUCHUT OT COOTHOIIEHHS MOHOBOJIOKOH MOJIOBOJIOKOHHOM MaTpHRIbI C

SAMEHSHOLLMW NIUCT (MPABUIIO 26)
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OTKPBITEIM II0 BCEH IJIMHE KaHAIOM K 00MeMy YHCIIy MOHOBOJIOKOH MAaTpHIEL.
TaxuMm o6pa3oM, Ha OCHOBaHHMH BBIIIE CKA3aHHOTO, M3BECTHBI YETHIPE BaXKHBIX

IULs TOJIOBOJIOKOHHBIX MEMOPAHHBIX YCTPOMCTB XapaKTePUCTHKH.

V3 ypoBHA TEXHHKH H3BECTHO IIOJIOBOJIOKOHHOE MeMOpaHHOe
yCTpo#cTBO 1o maredty US 6,290,756 [MITK B01D 53/22, B32B 31/00, omy6a.
18.09.2001], npenéTaBnﬂlomee IIOJIOBOJIOKOHHYIO MeMOpaHHYIO MaTpHILy,
COCTOAIIYIO M3 MHOXECTBA MOHOBOJOKOH, H  CBasylommi 610K,
chOPMHUPOBAHHBIA MyTEM éaernnean IIOJIOBOJIOKOHHOM  MaTpulbl B
TIONMMEPHOM (UKCHPYIOIEM MaTepHasie Ha OCHOBE SMOKCHAHOH cMonbl. IIpu
3TOM TONMMEpHBIH (UKCHPYIOUIHM MaTepdal HMeeT HH3KOe CPOACTBO K
MaTepuany MOHOBOJIOKOH, HO3TOMY MPaKTHYeCKd  OTCYTCTBYET
B3aMMOZCHCTBYE 3a CYET KAUJUIAPHBIX CUII MEXy MaTEpUaIOM MOHOBOJIOKOH
¥ TOJMMEPHBHIM (UKCHPYIOIIMM MaTepHalioM, KpeIUIeHHE MOHOBOJIOKOH B
CBs3yIOHIEM OJIOKe OCYIIECTBISETCA TOJBKO 3a CYET MEXaHHYEeCKHX CHIL
ITosToMy nns obecrnedyeHHs MPOYHOCTH CBA3YIOIEro, OJloka HeoOXOOMMO
HEIUIOTHOE PaCIoJIOKEHHE MOHOBOJIOKOH B IIOJIOBOJIOKOHHOH MATpHIIE, 3a CYET
KOTOPOFO  JOCTHraeTcsi paBHOMEpHOE  paclpeleieHHe  MOJTUMEpPHOro
¢uUIBTpYIOIEro MaTepuana BOKPYT MOHOBOJIOKOH. IIpu 3TomM B BHAY
HEIIJIOTHOTO PacIONIOXKEHHsSI MOHOBOJIOKOH B IIOJIOBOJIOKOHHOH MaTpHIie
CHIDKaeTCsl ynenbHas (UIBTpYyIOIIas MOBEpPXHOCTh. IIpu 3TOM Takxe HpU
peanusaiuu uzobpereHus mo natenty US 6,290,756 ymenbHas .(bnanpylomaﬂ
NOBEPXHOCTh TaKXe CHHIKACTCS M3-3a TOrO, YTO KOHCTPYKIIMS YCTPOHCTBa M
coco0 ero moJiydeHHs He IpeXyCMaTpHBAlOT 3allUThl OTKPBITHIX KaHaJIOB
MOHOBOJOKOH IONIOBOJIOKOHHOH MAaTpHIbl OT 3aT€KaHHS MOJMMEPHOro
bukcupylolero Marepudaia dYepe3 HIDKHHE Kpas CTEHOK MOHOBOJIOKOH,
KOTOpOE€ INPHBOAMT K 3aKphITHIO OTKPBITOrO KaHala IOJMMEpPHBIM
bUKCHPYIOIEM MaTEpHAIOM.. Taxum o0pa3oM, yraydineHus OJHOH M3 BaXKHBIX

IIJIs TIOJIOBOJIOKOHHOI'0O MEMOPaHHOT0 YCTPOMCTBA

SAMEHSHOLLMW NIUCT (MPABUIIO 26)
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XapaKTCPUCTHKHA IIPOUCXOOHUT, 3a CYET YXYAUICHHSA /:[pyroifl, YTO ABJIACTCA

OCHOBHBIM HEAOCTATKOM JAaHHOI'O I/I306PCTCHI/I$I.

Henocrarokx onucannoro Bhille ycTpoificTBa Io mareHTy US 6,290,756
YaCTUYHO YCTPaHEH B W3BECTHBIX H3 YPOBHSL TEXHUKH IOJOBOJIOKOHHBIX
MeMODaHHBEIX yCTPOACTBAaX M cmocobax ux noNydeHuss mo mateHTaM US
6,592,759 [MIIK B01D 63/00, ony6x. 15.07.2003], US 6,685,832 [MIIK B01D
63/00, omy6m. 03.02:2004] u US 7,931,463 [MIIK B29D 39/08, B29C 39/10,
omybn. 26.04.2011]. B  o6o03HayeHHBIX cCiaydasx [Uis IONy4YEHHUSA
HOJIOBOJIOKOHHOT'0 MEMOPaHHOT0 YCTPOUCTBA UCHONb3YIOT COOPOYHbBIE OCHOBHI,
IpeAcTaBisole coboif MeTalMuecKue IINACTUHBI C OTBEPCTHSMH IS
KpeIUieHUs: MOHOBOJIOKOH ITOJIOBOJIOKOHHOW MaTpuubl. COOpOYHBIE OCHOBBI
ONMMCAaHHOTO THMA MpeAHa3Ha4YeHbl MJA 3alIUTBl OTKPBHITHIX KAHAJIOB
MOHOBOJIOKOH IIOJIOBOJIOKOHHOW MAaTpUIlbl OT 3aTeKaHusd MOJIMMEpPHOro
qml(cpipylomero Marepualla uepe3 HIKHUU Kpail CTeHOK MOHOBOJIOKOH. Taxoke
IS 3aIUTHl OTKPHITHIX KaHAJlOB MOHOBOJIOKOH B JaHHBIX HM300peTeHHsX
cnoco0 MOJydYeHHs TMOJOBOJIOKOHHOIO MeMOpaHHOrO yCTpOWMCTBa BKIIOYaeT
IBYX CTaJUHHYIO 3aJMBKY, IZle¢ Ha IIepBOH CTalMM HCIONB3YIOT TEKY4YHH HIIH
reieoOpa3HEIl  Marepuall, KOTOpBIH O0OOBONaKMBaeT HUIKHHE  KOHIIBI
MOHOBOJIOKOH, 3aIWINas OTKPBHITHIE KaHalbl OT 3aTe€KaHUs IIOJMMEPHOrO
bUKCHpYIOLIEro MaTepuala 4epe3 HIDKHMHM Kpail CTCGHKM MOHOBOJIOKOH BO
BpeMsi BTOpOM CTaMH 3aIMBKH, Ha KOTOpO# HCMONb3yIOT OTBEPAEBAIOLIMH
TOJMMEPHBIN PUKCHPYIOIIUH MaTepual A oOpa3oBaHUs CBA3yIOLIEro 6110ka,
OpH 3TOM IOJHMMEpPHBIH (HUKCHpYyIOMUI MaTepHal He MPOHUKAECT B CTEHKH
MOHOBOJIOKOH ITOJIOBOJIOKOHHOW Marpuubl. Takum obpasoM, obecnedmBaroT
OTCYTCTBHE MOHOBOJIOKOH C KaHalaMH  3aKpBITBIMH  ITOJIMMEPHBLIM
¢ukcupyromuM MarepuanoMm. Ilpu 3Ttom Hammuue cOOpOYHOH OCHOBBI B BUIE
METAJUIMYECKHX IUIACTHH C OTBEPCTHSAMH He IO03BOJsAeT A0OMThCS Hamboiee

IJIOTHOTO PacIiOIOKEHHs MOHOBOJIOKOH B ITOJIOBOJIOKOHHOM MaTpuue. Takum

SAMEHSHOLLMW NIUCT (MPABUIIO 26)
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0bpa3zoM, NpEeUMYINECTBO B ynenbnbﬁ bunbTpyomeil MOBEpXHOCTH 3a CYET
COXPaHEHHsl OTKDPBITBIMH KaHAJIOB MOHOBOJIOKOH IIOJIOBOJIOKOHHOM MaTpHIIBI
HUBEJIHMPYETCS HEIUIOTHBIM PAaCIOOKEHUEM MOHOBOJOKOH IIOJOBOJOKOHHOM
marpunbl. IIpy 3ToM Hamuume cOOpPOYHOM OCHACTKHM IO3BONSET AOCTHYD
pacrnoioXXeHus] MOHOBOJIOKOH IIOJIOBOJIOKOHHOM MaTpuibl, o0ecredYuBaroiiee
PaBHOMEDHOE pacIpelicieHHe TONUMEPHOro (HKCHPYIOIIEro MaTepHaia,
obecneunBaroiiee npoqﬁoe KpeIjleHue MOHOBOJIOKOH B CBSA3ylOIIeM OJioke.
Ilpy 3TOM KOHCTpYKIMM YCTPOMCTB M Cmoco®0 HX IIONy4YeHHS He
IIpEAyCMATPUBAIOT 3alllUTy MOHOBOJIOKOH IIOJIOBOJIOKOHHOW MAaTpHIBl Y
IOBEPXHOCTH CBs3ytomero Onoka. TakuM oOpa3oM, OCHOBHO#H HEXOCTaTOK
JaHHBIX HM300peTeHuit 3aKimo4aeTcs B TOM, YTO JaHHble H300pEeTeHHS He
IO3BOJIIIOT ~ NOJMYYUTh  IIOJIOBOJIOKOHHBIE  MeMOpaHHBIE  yCTpOMCTBa,
obnajaromye ONHOBPEMEHHO BCEMM YETHIPBMS BAKHBIMM - XapaKTEPHCTHKH,
KpoMe TOro, ONHMCAaHHBIE CIMOCOOBI C [BYX CTaAMMHON 3aNMBKOH SBIAIOTCA
CIIOXXHBIMH M TpeOYIOT TINATENILHOTO MOoAOOpa MONUMEPHBIX (GUKCHPYIOMUX

MaT€pUuajioB.

W3 ypoBHS TexHWKU U3BECTHO H300pereHue no mareHty US 6,623,637
[MIIK BO01D 63/10, B0O1D 63/02, omy6mn. 23.09.2003]. ITonoBosOKOHHOE
MeMOpaHHOe YCTPOHCTBO IO JAaHHOMY IaTE€HTY BKIIIOYAeT IT0JIOBOJIOKOHHYIO
MaTpHITy, CIJICTEHHYIO M3 MHOXECTBA MOHOBOJIOKOH, M CBS3YIOIMH OIOK,
c(hOpMHUpOBaHHBI! 3aKpENJICHHEM IOJIOBOIOKOHHON MAaTpHIbl B MOIMMEPHOM
duxcupyromeM Matepuane, IOpY 3TOM B  KayecTBE  IIOJIMMEPHOro
¢UKCHUpYIOLIEro  MaTepHaja  HCHONB3YIOT  TEPMOIUIACTHYHBIE  CMOIIBI,
obnajfaroliie BHICOKAM CPOACTBOM K MaTepHaly MOHOBOJIOKOH M BBICOKOM
TekydecTblo. dopMupoBaHHE IONOBOJOKOHHOH  MAaTpHLBI  IUIETEHHEM
MOHOBOJIOKOH TIO3BOJIICT JIOCTHYh BBLICOKOM IUVIOTHOCTH MOHOBOJIOKOH B
TIONIOBOJIOKOHHOM ~MaTpulle, 3a CYET KOTOPOro MOBHIINAETCA yHENbHas

bunbETpyIOLIas HOBEPXHOCTD, IPH 3TOM BBICOKas TEKY4eCTh M BBICOKOE

.
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CPOACTBO K Marepuaiy MOHOBOIIOKOH NOJIUMEPHOr0  (GHUKCHPYIOLIETO
MarepHana oOOecledYMBaeT pPaBHOMEPHOE paclpelelieHHe MOIMMEPHOro
duKcHpylOlero  MaTepuana BOKPYT  MOHOBOJIOKOH, —obecneuHBarolmee
IPOYHOCTh KpEIICHHsSI MOHOBOJIOKOH B CBsi3yroineM Oy10ke. IIpu aToM BeICOKOE
CPOACTBO = MONMMEPHOro  (UKCHPYIOIIEr0 MaTepyalla K  MaTepHaty
MOHOBOJIOKOH o0ecreunBaeT HPOHUKHOBEHHE IONMMEPHOTO (PHKCHPYIOIIETO
MaTepuala B CTEHKM MOHOBOJIOKOH IapajUIelbHO ¢ IIPOLECCOM OTBEpIEeBaHHA
noJMMepHOro ¢Qukcupyoomero Marepuana. [IpOHUKHOBEHHE TIOJHMMEPHOTO
¢buxcupymomero Mafepnana CKBO3b BCIO TOJIIMHY CTEHKH XOTSA OBl OXHOrO M3
MOHOBOJIOKOH NPUBOAUT K MOMEHTAIBHOMY MO BCEH MIMPUHE 3aMOTHEHHIO
OTKpPBITOTO KaHajla JaHHOTO MOHOBOJIOKHA IIOJMMEPHBIM (UKCHPYIOLIUM
MaTepualioM, 4YTO CuHMTaeTcs JAePeKTOM KOHCTPYKLUMH, IIOCKONBKY ISt
GWIbTpaMM KHAKOCTH IOOXOIAT TOJIHKO MOHOBOJOKHA C OTKPBITBIMU
KaHaJlaMH, TO 3alloJIHEHHe IO BCEH IMMpHHE OTKPBITOrO KaHaja, IO KpaiHei
Mepe, OIHOTO MOHOBOJIOKHA YMEHBIIAET yACIbHYIO MOBEPXHOCTh (PUILTPALIKH.
Jns yMeHbIIEHUs KOJNMYeCTBA MOHOBOJIOKOH C KaHallOM, 3allONHEHHBIM
HOJUMEPHBIM GHKCHPYIOIIEM MaTepHaioM, ocie GOopMHUPOBAHUS CBA3YIOLIETO
OlloKa HIDKHIOIO 4YacTh CBs3ylomero 6ioxa cpes3aioT, MpH 3TOM B T'OTOBOM
TIOJIOBOJIOKOHHOM MeMOpPaHHOM YCTPOMCTBE OCTalOTCS MOHOBOJIOKHA C
3aJMTEIM MOJHUMEPHEIM (HKCHPYIOIIMM MAaTEpPHAIOM KaHAJIOM, YTO SBIAETCS

OCHOBHBIM HEAOCTATKOM JAaHHOI'O n306peTeH1m.

V3 ypoBHS TEXHMKM H3BECTHO IIOJIOBOJIOKOHHOE MeMOpaHHOe
yctpoiictBo mo narenty US 8,182,687 [MIIK BO1D 63/00, BO1D 61/00, B29C
73/00, omy6n. 22.05.2012], cocrosimmee U3 IOJOBOJIOKOHHOM MAaTpHIH],
chOpMUPOBAaHHON W3 MOHOBOJIOKOH, KaXXA0€ M3 KOTOPBIX MMEET OTKPBITHIM
BHYTPECHHHH KaHall, ¥ éBx3ylomero 6moka. Crnoco6 moixydeHHss Ha3BaHHOTO

IIOJIOBOJIOKOHHOI'O yCTPOfICTBa npeaiojaracT 1ocjic 3aBEPIICHUN

SAMEHSHOLLMW NIUCT (MPABUIIO 26)
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bopMupOBaHUS CBx3y16mero 6110ka BBeIeHHE B OTKPBITHIM KaHall KaXIO0ro U3
MOHOBOJIOKOH 3JICMCHT6B, NOBBILIAIOMMX MPOYHOCTh YYACTKOB MOHOBOJIOKOH
Ha rpaHule cBssyomero 6ioka. K JIaHHBIM SJeMeHTaM OTHOCSITCS, HallpUMep,
3alllUTHBIA CJIOH, BBINOJHEHHBIM K3 Marepuaia, OTIMYHOrO OT MaTepHaa
MOHOBOJIOKOH H IIOJMMEPHOr0 (HKCHPYIOMEro MaTepHaia, KOTOPEI HAHOCAT
Ha BHYTPEHHIOIO ITOBEPXHOCTh MOHOBOJIOKOH Ha KOHIIEBBIX yJacTKax,
BXOIMIIMX B CBA3yIOWUN 6ok, mocie GopMHUpOBaHHUSA CBA3YIOLIEro Oj0Ka,
WJIH, HallpuMep, TBepAbIE 3aIIUTHBIE JIEMEHTHI TUIIa COIIa, KOTOpPhie BBOASAT B
OTKpHITBIE KaHAIBI MOHOBOJIOKOH. IIpH 3TOM 3alqUTHBIE 3JIEMEHTH HE
061aJ210T JOCTATOYHBIM CPOICTBOM K MaTephaly MOHOBOJOKOH, IIO3TOMY
MoNyyeHHas KOHCTPYKIMS He JOCTaTO9HO IpovyHas, KpoMe TOro,
NpEeANIOKEHHbI  Coco0  MONydYeHUs IIONIOBOJIOKOHHOTO  MeMOpaHHOTO
yCTpoO#iCTBa JOCTATOYHO CJIOXKHBIH, YTO SBISETCS OCHOBHBIM HEIOCTaTKOM

JaHHOT'O YCTPOMCTBA.

U3 ypoBHSA TEXHUKA H3BECTHEl IIONOBONOKOHHOE MeMOpaHHOe
YCTPOMCTBO M criocob ero moiydeHus no natenty US 8,506,808 [MIIK B01D
63/04, BO1D 63/06, BO1D 69/08, ony6n. 13.08.2013], BeiOpaHHBIE HamMu B
KadyecTBe Hamboyiee ONMM3KOro aHajora. YCTpOMCTBO MO HaHHOMY IIaTEHTY
COCTOMT H3 IOJIOBOJIOKOHHOW MaTpuubl, cHOpMHpOBaHHONH M3 MHOXKECTBa
MOHOBOJIOKOH, KaX/0€ M3 KOTOPBIX MMEeT OTKPHITHIM KaHall, ¥ CBS3YIOIEro
6oka, cHOPMHPOBAHHOI'O M3 3aKpEIUIEHHBIX B TIONMMEPHOM (GHKCHPYIOLIEM
MaTepHuajie KOHIIEBBIX y4YaCTKOB MOHOBOJIOKOH. [Ipu sTtom mox nedcTBHEM
KaMWUIAPHBIX CHJI TIOJMMMEpHHBIH (UKCUpYIOUIMH MaTepHall IPOHMKACT B
CTEHKH MOHOBOJIOKOH, 00pa3ys YJacTKH, CGOpMHpOBaHHBIE M3 MaTepHala
MOHOBOJIOKOH C IMpPOHHKAIOIIMMK B nbpm MaTepuaia MOHOBOIOKOH
BKJIIOYCHHUAMM U3 IOJMMEPHOro GUKCUPYIOIIET0 MaTepHhaa, Ipyu 3TOM BBEICOTA
JAHHBIX YYaCTKOB MpEBBILIIAET BHICOTY CBA3YIOIIEro Oj0Ka, a IIUPUHA AAHHBIX

Y4aCTKOM HE IMPEBOCXOAHNT TOJNIHAHY CTCHKHA KOXXOr0 MOHOBOJIOKHA.
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@®opMupoBaHHE  JaHHBIX y4YacCTKOB  OOECIEYMBAECT  IOBBIIICHHE
IIPOYHOCTH MOHOBOJIOKoﬁ y MOBEPXHOCTH CBsA3ylomero 6ioka. OgHOBpEMEHHO
B JIaHHOM H300pETEeHMH MCIONB3YIOT COOPOYHYIO OCHOBY, BHIIONHEHHYIO B
¢bopMe MeTanIM4YeCKO# MIACTUHKH C OTBEPCTHAMM H 3aIIMIIAIONLYIO OTKPLITHIE
KaHaJIbi MOHOBOJIOKOH OT 3aT€KaHMs NOJIMMEPHOro QUKCHPYIOIIEro MaTeprana
Yepes HIKHHE Kpas CTEHOK MOHOBOJIOKOH, a Taloke 06ecIeunBaloie HU3KYIO
TJIOTHOCTh PACIOJIOXKECHAS MOHOBOJNOKOH B IIONIOBONOKOHHOM MaTpHue H
PaBHOMEPHOE paclpeleieHue MONMMEPHOro GUKCHPYIOIIEro MaTepuaia, 4To
. obecrieynBaeT NPOYHYIO (UKCAIUIO MOHOBOJIOKOH B cnxsyromeM onoke. IIpu
3TOM IPOMCXOAUT CHIDKEHHE YACIbHON (QUIBTpYIOLIeil NMOBEPXHOCTH 3a CYET
HEBBICOKOH IIJIOTHOCTH pacCHOJIOXEHUS MOHOBOJIOKOH B HOHOBOJiOKOHHOI‘/‘I
Marpuiie. Takum oOpazoM, yiydlieHwe IPOYHOCTHBIX XapaKTEepPUCTHK
IIPOMCXOMUT 3a CYET CHIDKeHUs yAenbHoH GumbTpyromel mosepxHocTd. IIpu
3TOM KOHCTPYKIHUS M CIOCOO MOIydYeHHs ONMUCAHHOIO IIOJIOBOJIOKOHHOIO
MeMOpaHHOTO YCTpOiCTBa NMpexycMaTpUBaeT TINATENbHBIN IMOAOOP MarepHasa
MOHOBOJIOKOH H IOJHMEpHOro (QuUKCHUpyIOIero MaTepuana, a Takke
TINATEebHBIA KOHTpOJIb 3a MPOLecCOM (OpMHUpOBaHUSA CBA3YIOLIEro O6ioKa A
TOro, 4To0Bl MOMy4YuTh ykazaHHoe B mateHTe US 8,506,808 pacnpenenenue
IOJIUMEPHOTO (PUKCHPYIOIIEro MaTepHala B MaTrepuale MOHOBOJIOKHA H
obecreyuTh OTBEp/eBaHHE NOIMMEPHOro (DUKCHUPYIOIIEr0 MaTepHaa paHbIle,
4eM ITOJMMEPHBIH PUKCHPYIOIKI MaTepHall oA AeHCTBIHEM KauMIUIAPHBIX CHII
IIpOMIeT HAcKBO3b CTEHKY XOTS OBl ONHOTO U3 MOHOBOJOKOH, II€PEKPHIB
OTKPHITHI KaHAl U CHU3MB YAEIbHYIO (QHIBTPYIOUIYIO I[OBEPXHOCTH, 9YTO

SBIISIETCS HEAOCTATKOM JaHHOI'O I/I306peTeHI/I}I.

OO6meit 3amaveil rpynmbl U300peTEHHH M TEXHHYECKMM PE3yJIbTAaTOM,
JOCTHIaeMBIM IPH HCMOJIB30BaHHM IPYIIE! H300peTeHuH ABIseTCA pa3paboTka
HOBOM KOHCTPYKIIMM M TMPOCTOrO CIOCO0a IONy4EeHHs IOIOBOJIOKOHHOIO

MeMOpaHHOT'O YCTPOHCTBA, NO3BOJIIOIUX TOBLICUTh
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NPOYHOCTHBIE XApPaKTEPHCTHKH IOJOBOIIOKOHHOTO MeMOpaHHOTO yCTpOHCTBa

TpH OHOBPEMEHHOM YBEMYEHHMH YAENBHOM GUIBTPYIOMel OBEPXHOCTH.

[locTapnenHas 3agasa ® TpebyeMblii  TEXHUYECKMM  pe3ynsbTaT
JAOCTHTalOTCS TE€M, YTO IIOJOBOJOKOHHOE MeMOpaHHOe YCTpOMCTBO,
BKJIIOYarolnee nonoaonoxonnylo MaTpully M, IO MeHbIUeH Mepe, OJUH
CBA3YIOLIMH OJIOK, HE MPOHMIAEMBIH ANIA KHIOKOCTH, Il€ MOJOBOJOKOHHAs
MaTpuia cOpMHpPOBaHA M3 MHOXXECTBA MOHOBOJIOKOH, KaXZOE M3 koropmx
AMeeT BHYTPEHHHH OTKpBITBIA KaHal M, IO MEHbLIeH Mepe, OAMH KOHILEBOM
y4acTOK, 3aKpeIUIeHHBIH B CBSI3y}OHIéM OlOKe, KOTOPHI COCTOMT U3
iiepenylomnxcx Y4YaCTKOB, BEINOJHEHHBIX H3 HONMMEPHOTO d)HKCI/Ipy}OII[erO'
Mmarepuana,  Yy4acTKOB,  CQOPMHMpPOBaHHBIX  KOHIEBHIMH  YYaCTKaMHM
MOHOBOJIOKOH ¢ NMPOHHKAIOIIMMH B IIOpPEl Marepuaja MOHOBOJIOKOH
BKIIOYEHHSIMH  IIOJIMMEPHOro  (UKCHPYIONIEr0 MaTepHana, H OTKPBITHIX
KaHAJIOB IO BCeH BBICOTE OT HIKHEH IO Bepxneifl MOBEPXHOCTH CBA3YIOIIETO
O7n0Ka, ¢ AMaMeTpOM BHYTPEHHEH IOJIOCTH, HE IPEBBIIAIOIINM BHyTpeHHﬁﬁ
. J¥aMeTp KaXIOro M3 MOHOBOJOKOH, BXOIAINMX B COCTaB IIOJIOBOJIOKOHHOM
MaTpHLBI, COOTBETCTBYIOLIMX IO KOJMYECTBY UMCIy MOHOBOJIOKOH B
IIOJIOBOJIOKOHHOM MAaTpHlle ¥ pPAacHOJOKEHHBIX TaK, YTO OTKPHITas 4YacTb
KaXJIOro KaHaja CBs3ytouero Ojioka hepexomn B OTKpBHITYIO 4YacCTh KaHaja
KaXAO0ro u3 MOHOBOJIOKOH, COIIaCHO M300pEeTEeHHI0 BHYTPEHHSIA IOBEPXHOCTh
y4acTKOB MOHOBOJIOKOH, BKJIFOUEHHEIX B CBA3YIOINMM GJIOK, HMEET 3alllUTHBIN
croit, cOOPMHPOBAaHHBIA H3 IOIHMEPHOIO ¢ukcupyromero Marepuana, a
KOKIBIA Y4acCTOK CBsA3ylomero 6moka, COOPMHPOBAaHHBEIA KOHIIEBHIMH
y4aCTKaMHM MOHOBOJIOKOH C NPOHHUKAIOLIUMHU B MOPBI MaTeprajla MOHOBOJIOKOH
BKJIIOYECHUSAMU nonnmepndro ¢bukcupyomero Marepuajia, BHIIIOJHEH B BHIE
KOMITO3HMTa 33 CYET B3aUMOJEHCTBIA MaTeprajia MOHOBOJIOKOH H IOJIMMEPHOIO
uKCHpYIOIIEro MaTepHaia, P YeM OTKDHIThIE KaHAIbI CBxsyiomero 61roka

chOopMHUPOBaHBI IIPY IOMOINH TBEPABIX 3aIIUTHAIX
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NEMEHTOB cOOpouHOH ocHOBHL. IlocTaBneHHas 3amada u  TpeGyeMslit
TEXHUYECKAH DE3YJbTaT JOCTHTAIOTCA TeM, 4T0 Cmocob MomydeHus
IIOJIOBOJIOKOHHOTO ~ MeMOpaHHOrO  YCTpOMCTBA,  3aKIIOYAlONIMicA B
IOCNENOBAaTENbHOM  (OPMHPOBAHMHM M3  MHOXECTBA  MOHOBOJIOKOH
IIOJIOBOJIOKOHHOM MAaTpuilbl B (OpPMHPOBaHHM, IO MEHBIIEH Mepe, OJHOro
CBA3yIOIIEro 6710Ka, B KOTOPOM 3aKpeIlleH, 0 MeHbINel Mepe, ONMH KOHEI
K&)KIO0T0 U3 MOHOBOJIOKOH I10JIOBOJIOKOHHOM MaTpPHIIBI, COTJIACHO H300PETECHHUIO
$hopMUpOBaHHE MONOBONOKOHHOM MATpUIEI H (OPMHpPOBAHHE CBA3YIOLIETO
670Ka OCYINECTBIIOT C MNOMOIIBI0 COOPOYHOM OCHOBBI,  BKJIOYAIOMIEHt
TBEPABIE 3alIMTHBIC 3JIEMEHTHI B KOJIMYECTBE HE MEHBIIE, YeM MOHOBOJIOKOH B
IOJIOBOJIOKOHHOM ~ MaTpHie, KOTOphle Ha CTagud  (HOPMHUPOBAaHHS
IIOJIOBOJIOKOHHOX MAaTpHIBl BBOIAT BEPXHHM KOHIIOM B OTKPHITHIA KaHal
KaXJOro H3 MOHOBOJIOKOH, BXOIAMIMX B IIOJIOBOJOKOHHYIO MATpHILY, IO
KpaiHed Mepe, Ha 4acTh BHICOTHI 3alIMTHOTO 3JIEMEHTAa U KOTOPHIE HA CTaJUH
dopmupoBanusa  cBa3ylouiero Onoka 0e3 HapyleHHs KpeIUIEHHsS K
TIOJIOBOJIOKOHHOM ~ MaTpHlle  3aIMBalOT  MONUMEPHBIM  (PUKCHPYIOLIMM
MaTepHajaoM, @pH 5TOM (GOPMUPOBaHHME IIOJOBOJIOKOHHOM  MATpPHIIBI
OCYLIECTBISIOT ¢ MOMOIMBIO COOPOYHOM OCHOBHI C  (DHKCHPOBAHHBIM
KOJIMYECTBOM 3allIUTHBIX JJIEMEHTOB WM (OpMHpPOBaHHE IOJOBOJIOKOHHOM
MaTpHLB! OCYMIECTBIAIOT C IIOMOIUBIO €IWHMYHBIX 3alUTHBIX 3JIEMEHTOB, Ha
K&KAOM M3 KOTOPBIX 3aKpEIUISIOT OJUH KOHEl €IUHMYHOTO MOHOBOJIOKHA,
II0CJIe 4ero BCe 3alUTHHIE IEMEHThI CKPEIUIFIOT ¢ 00pa3oBaHueM COOpOYHO
OCHOBBI, KpOMe TOr0 COOPOYHYI0O OCHOBY TIONHOCTBIO YOAIAIOT W3
IIOJIOBOJIOKOHHOT'O YCTpO#CTBa nocie GopMUpoBaHus CBA3yIOIEro 6j10Ka 6o
OCTaBJLIOT MHOXXECTBO TBEPBIX 3alIUTHBIX 3IEMEHTOB COOPOYHON OCHOBBHI,
BBIIMONTHEHHBIX M3 pACTBOPHMOIO MaTepuaia, BHYTPHM OTKDBITBIX KaHAJIOB
CBA3yrolllero Onoka H MOHOBOJOKOH MOJIOBOJIOKOHHOM MaTpHUbl C

BO3MOXHOCTBIO UX PaCTBOPCHUS IIPHA cbnm;rpaupm XKXHUIOKOCTH.
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OTnr4nTensHOR 0COGEHHOCTHIO IPYIINBI H306pETeHNMit ABILETCA TO, UTO
KOHCTPYKIIMs MOJIOBOJIOKOHHOTO MeMOpaHHOro yCTpOHCTBa MpelyCMAaTpHBaET,
a Cmoco6 ero WM3rOTOBIEHHS NO3BOSET CHOPMHPOBATH 3AUUTHHIN CIOM M3
ONHOTO  NONMMEPHOr0  (QHKCHpYIOIIETr0 MaTepHala Ha BHYTPEHHHX
NIOBEPXHOCTSX Y4aCTKOB MOHOBOJIOKOH, BKJIFOYEHHBIX B CBA3YIOIIUI GNOK, M
YYaCTKH, BBIIONHEHHEIC B BHAS KOMIIO3MTA B CBA3ylomeM Oioke, 4YTO
MOBHIIIAET NPOYHOCTH IONIOBOJIOKOHHOTO MEMOPAHHOTO YCTPOMCTBA, IIPH 3TOM
OTKPBITBIE KaHajbl CBA3ylolero 6moka, choOpMHUpOBaHHBIE IpH- MOMOLIM

3allMUTHBIX 3JICMCHTOB CGOpO‘H-IOﬁ OCHOBBI, IIO3BOJMIIOT YBEJIUMYHATH YIACIBHYIO

(GHUIBTPYIOLTYIO MOBEPXHOCTE.

IIpennoxeHHble KOHCTPYKIMS ITOJIOBOJIOKOHHOTO YCTPOMCTBA M CIIOCOO
€ro IOJy4yEHHUs SBIIOTCS YHHUBEPCAJLHBIMA H HE TPeOyIOT TIIATENBHOIO
nopbopa MaTepHana MOHOBOJOKOH ¥  IOJMMEPHOTO  (MKCHPYIOIIETO
MaTepuana, NpH 3TOM HCIONb30BaHHEe COOPOYHOH OCHOBBI C 3al[UTHBIMH
SIEMeHTaMH TIO3BONIAET B OIHY CTaiyIO 3aJMBKM CHOPMHPOBATH CBSA3YIOIIMA
070K, BKIIOYAIOIMH y4acTKM KOMIIO3UTA, ¥ 3aIIUTHBINA CJIOW HA BHYTPEHHEH
IIOBEPXHOCTH MOHOBOJIOKOH, TaKuM 00pa3oM, NMpeloKeHHbIe KOHCTPYKIUA U
cII0co6 TEXHOIOTHYECKH IIPOoLNe, YeM OMMKaiInuii U3 aHaNOroB, YTO SBIAETCS
IIPEUMYILECTBOM C 3KOHOMHYECKOH TOUKH 3pEHHUs, a TAKXKe IPH MPAKTHIECKOM

IpUMEHEHUHN N300pETEHMIA.

Ha ¢ur. la u ¢ur. 16 u300paKeHBH MNPHUMEPH MOIOBOJIOKOHHOTO

MeMOpaHHOro yCTpOiCTBa.

Ha ¢ur. 2a, ¢ur. 26 u3o6pakeHs! MpUMepsHl BUAA MPOAOILHOTO CECUEHHMS
A-A (dur. 1) MOHOBONIOKHA NOJIOBOJIOKOHHON MATPHI(BI M CBA3YIOIIEro 610Ka

IIOJIOBOJIOKOHHOT'O MeM6paHHOFO YCTPOfICTBa.

Ha ¢wur. 3 wu3zobpakeHB HOpuUMephl BHELIHErO BHIA E€IXHUYHOTO

3alIUTHOI'O 3JICMEHTA.
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Ha ¢ur. 4 n3o6paxkeH npuMep KpelieHUs eAMHMYHOr0 MOHOBOJIOKHA Ha

3alIUTHBIX JJICMEHTAaX.

Ha ¢ur. 5a u ¢ur. 56 wuszobpaxeHbl OpUMEpbl CHOPMHUPOBAHHOM

ITOJIOBOJIOKOHHOM MaTpHULIBL.

Ha ¢ur. 6 nokasan npuMep KpemieHus CHOPMUPOBAHHOM
TIOJIOBOJIOKOHHOM MAaTpHIlbl B yCTPOMCTBE I 3aIMBKH H HOIKIIOYEHHE K

CHUCTEME II0OJaYH IIOJTUMEPHOTO (bI/IKCprIOIlIeI‘O MaTe€puala.

IlonosonokoHHoe MeMOpaHHOe yctpoiictBo (Pur. 1a) cocrour wu3
IOJOBOJIOKOHHOM  MaTpunbl (1), cdopMupoBaHHOM W3  MHOXKECTBa
MOHOBOJIOKOH (4), W, HanpuMep, HO, He OrpaHHYUBAsACh TOJBKO ITHM, ABYX
. CBA3YIOMMX O0KOB (2), HE NPOHHLAEMBIX AN XKUAKOCTH. Vnmu, Hampumep,
IIOJIOBONIOKOHHOE ~ MeMOpaHHoe  ycrpoiictBo (Pur. 16) cocrout u3
NONOBONOKOHHON  MaTpuubl (1), cdopMupoBaHHOH W3  MHOXeCTBa
MOHOBOJOKOH (4), ¥ omHOro CBs3ytoulero 0jo0ka (2), HEMPOHUIIAEMOro I
xuakocty. Ilpu 3ToM 1o MeHsIIelt Mepe, OOMH KOHIEBOM yJaCTOK KaXKIOro U3
MOHOBOJIOKOH (4) IT0JIOBOJIOKOHHOM MaTpHIIbI BKIIIOUEH B CBA3YIOMUM 610K (2).
IIpu 3ToM pasMmep, dopMa INONOBOJOKOHHOTO MeMOpPaHHOIrO YCTpOHCTBa U
KOH(QUTypaIis MONOBOJOKOHHOM Matpuis! (1), BXOAsIIEH B MOTOBOJIOKOHHOE
MeMOpaHHOe YCTPOHCTBO, MOTYT OBITH 3aJaHBl MOOBIE, B 3aBHCHMOCTH OT
Ha3sHA4YeHUsI IIOJIOBOJIOKOHHOTO MeMOpaHHOro ycTpoicTBa. JIOMOIHHUTENBHO
NI0JIOBOJIOKOHHOE MeMOpaHHoe ycTpoicTBO (DPur. 1) MoXKeT comepikaTh KOpITyC
(3) u3 mommMepHOro Marepuana, Hampumep, HO, HE OIPaHMYMBASACH TOJIHKO

9THUM, IIOJIUITHIICHA, IIOJTUIIPOITUIICHA MJIH ITOTUCTUDOIIA.

B cBOIO ouepenb MoJiOBONOKOHHaA MaTpHuua (1) COCTOMT U3 MHOXECTBA
MOHOBONOKOH (4) (®ur. 1). Ilpu stom kaxpoe n3 MOHOBOJNOKOH (Dur. 2)
NpeAcTaBiseT coOoi ynpTpa-, MHKpPO- WM HAHO-IIOPHUCTBIE CTeHKH (5) u3

IMNOJIMMEPHOTO MaTepHralia, HalIpuMEp, HO, HC OrpaHNYNBAasACEH TOJIBKO 3THUM,
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nonuonedrHa (MONMITHICHA, NONMIPONMIEHA M T.O.), NOJCYIh(OHA,

NOJTMBHHUIXJIOPUAA, U OTKPBITHIN KaHai (6).

Casasyrommii 610k (®ur. 2a, 26) COCTONT YepedyIOMUX yIACTKOB ABYX

THNOB (7 1 8) 1 OTKpPBITHIX KaHamoB (11).

Yuactku mnepBoro Ttuna (7) CBA3YIOMEro OJOKA BHIIONHEHBl M3
HOJIMMEPHOTO (PUKCHPYIOINETO MaTepualla, HalpuUMep, HO, HE OrpaHMYMBAACH

TOJIBKO 3THM, MOJMIPONHJICHA UIIH NTOJINypETaHa.

Y4actku BToporo Tuma (8) ca3yromero 610ka, KOTOpsie ChOPMHUPOBAHBI
KOHIICBHIMH Y4YaCTKaMH MOHOBOJIOKOH C IIPOHHUKAIOIAMHK B IOPHl MaTepHaia
MOHOBOJIOKOH BKJIIOUYEHHSIMH TIOJHMMEPHOT0 (HKCHpYIOIEro Marepuana,
BBINIOJIHEHE], B OTIMYHE OT ONpOKaliimero aHalora, B BHAE KOMIIO3UTa, [AE
GyHKIMIO MaTpHIBI BBIIONHAET MaTepHal MOHOBOJOKHA, a (YHKIMIO
apMMpPYIOIIEr0 HaIOJHHUTENs — TONMMEPHBIH (GHUKCHPYIOIIM MaTepua.
Anresus MexJy y4acTKaMu M3 IojuMepHoro ¢ukcupyromero Marepuana (7) u
y4acTKamMM KoMIio3ura (8) Gosnble, 9eM MeXIy y4acTKaMH CBSA3YIOIIEro 6i1oka
B GnmkaiieM aHainore, TakuM o6pa3oM, IMOBEIIAETCA MPOYHOCTL KPEILICHHs
MOHOBOJIOKOH B CBf3ylomeM Oioke. IIp# 3TOM y4acTKH, BBIIOJIHEHHBIE H3
KOMIIO3WTa, TMpPH  COINPUKOCHOBEHHH BHEIIHUMH CT€HKAMH  MOIYT
OPHUKPEIIATECA APYT K ApPYTy, TakuM oOpazoM, (GOpMHpOBaHHME HPOYHOIrO
CBS3YIOLIETO OJ0Ka BO3MOXKHO NPH PACIOIOKEHUH MOHOBOJIOKOH BIUIOTHYIO
IpyT K Apyry. KpoMme Toro, B oTimuue ot Owpkaiilnero aHajiora, rie KOHIEBBIE
YYacCTKH MOHOBOJOKOH (§8), BKIIIOYEHHBIX B CBA3YIOIIUA OJIOK, JOJDKHBI
IIPOXOAUTH HACKBO3b CBA3YIOLIMI GJIOK OT BepXHeit 10 HIXKXHel MOBEPXHOCTH, B
3asB/IEMOM IOJIOBOJIOKOHHOM MEMOpaHHOM YCTPOMCTBE KOHIIEBBIE YYaCTKH
MOHOBOJIOKOH (8), BKIIOYEHHBIE B CBS3YIOIIUH OJIOK, MOTYT pacHojaraTbCs

BhIIIlEe HIDKHEN ITOBEPXHOCTH CBs3ytomero 6ioka (®dur. 26).
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B pamkax OTIMYMTENBHBIX IIPH3HAKOB, BHYTPEHHSSA MOBEPXHOCTE
KOHLICBBIX YYacTKOB MOHOBOJIOKOH CHa0XeHa 3allMTHBIM ci1oeM (9),
BBINIOJIHCHHBIM M3 TIONMMEPHOro (UKCHpYyIOIero Marepuaina. Hanuuue
3aIIUTHOIO CJIOS IIOBBIINAET MPOYHOCTH MOHOBOJOKOH Yy IOBEPXHOCTH
CBA3YIOWIEr0 OOKa, YTO B COBOKYNHOCTH C IOBBILEHHON IPOYHOCTHIO
KpeIUIeHHss MOHOBOJIOKOH B CBS3YIOIIEM OJioke oOecreyuBaeT IIOBBILICHUE

IPOYHOCTH II0JIOBOJIOKOHHOTO MEMOpPaHHOT'O YCTPOICTBa.

JIOTIOJIHUTENBHO KaXIoe M3 MOHOBOJIOKOH, BXOAAINEE B COCTaB
IIOJIOBOJIOKOHHOM ~ MaTpuupbl, coAepkuT ydacrok (10) Ha rpanHuime ¢
MMOBEPXHOCTBIO  CBA3yMOIEro Oj0Ka, KOTOPBIH Takxe obecrneynBaeT
NOBHIIIEHHYIO ITPOYHOCTH MOHOBOJIOKOH Y IIOBEPXHOCTH CBSI3YIOIIETO OlOKa U
KOTOPEIA COpMUPOBaH 3a CYET IPOHUKHOBEHHUS MO AE€HCTBHEM KAIIMIUIIPHEIX
CUJI  TOJHMMEPHOTO  (UKCUPYIOIIEr0  MaTepHala B MOHOBOJIOKHA
TII0JIOBOJIOKOHHOM MaTpuibl. IIpu sTOM, B OoTIMuYMe OT Gminkaiiliero axaiora,
pacrpe/ieiieHHe MOJMMEPHOT0 (GHKCHPYIOIIEro MaTepuaia Mo IIUpUHE CTEHKH
Ka&XJOro M3 MOHOBOJIOKOH HMEET BHA MPHUOMMXEHHBIH K rapabone, TO ecTh
pacIipefieieHHe IOJUMEPHOro (PUKCHpYIOUIEro MarepHajia B H300peTeHHH
paBHOMepHee, 4eM B OJpkaiilieM aHajiore, O3TOMY H300peTeHHE 00JagaeT

OonpIueil IPOYHOCTEIO.

Otkpeithie kaHane! (11) cessyromero 6Gnoka (®ur. 2) mo BeIcOTE
COOTBETCTBYIOT BBICOTE CBA3yIollero 0JiokKa, a Mo JUaMeTpy He NMPeBOCXOIAT
BHYTPEHHUH OuaMeTp MOHOBOJIOKOH. OTKpbeIThie KaHaiusl (11) cBs3yromero
6110Ka, NPeAIOYTHTENHHO, HO, HEe OIPaHHYHBasACH TOJIBKO 3THM, NPEACTaBIIOT
' co0OH yJacTKM OTKpPBITBIX KaHaoB (6) MoHoBojokoH (dur. 2a). JIubo,
HanpuMep, OTKphIThie KaHaubl (11) cBssyiolmero 6j0ka MOTYT COCTOSTH U3
YY4aCTKOB OTKpPBITBIX KaHaJOB MOHOBOJIOKOH (6) U OTKPBITHIX KaHaJIOB,
c(OPMHPOBaHHBIX B Y4aCTKaxX M3 MOJIMMEPHOTO PUKCUPYIOIEero MaTepuana (Ha

¢urypax He o603HaueHs!). [Ipu 3ToM OTKpEITEIe KaHABI (11) cBA3yIOMmIETO
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6110ka cHOPMUPOBAHE! NPH IIOMOIIM 3AIMUTHBIX TEMEHTOB COOPOYHON OCHOBEI
H COOTBETCTBYIOT IIO KOJHMYECTBY 4YHCIY MOHOBOJIOKOH ITOJIOBOJIOKOHHOM
MaTpMIBI, & II0 pACIOJIOKEHHIO COOTBETCTBYIOT OTKPBITHIM KaHajlaM
MOHOBOJIOKOH (6). Takum 06pa3oM, Kax10€e U3 MOHOBOJIOKOH ITOJOBOJIOKOHHOM
MaTpulbl YCTPOMCTBA HMEET OTKPHITBIA BHYTPEHHHM KaHal, 4YTO B
COBOKYIIHOCTH C TE€M, 4YTO HJIOTHOCTB' PaclolloXKEHUsI MOHOBOJIOKOH B
IIOJIOBOJIOKOHHOH MAaTpPHMIBI MOXET OBITH BBICOKOM BILUIOTH A0 TOro, HO, HE
OrpaHUYUBAsCh TONBKO 3THM, YTO MOHOBOJOKHAa MOTYT pacloiararbes

BIUTOTHYIO, 00€CIIeYNBAET yBeIUUCHHE YASIbHON QHIIBTPYIONIEH TOBEPXHOCTH.

Takum o6pa3oM, KOHCTPYKIMS MOJIOBOJOKOHHOTO  MeMOPaHHOTO
yCTpOHCTBa 00/1a7aeT OXHOBPEMEHHO NMOBBIMIEHHON NPOYHOCTBIO M GONBIIONH

yAelnbHOH QUAbTpyIoIeil NOBEPXHOCTHIO.

INonosonoxorHOE MEMOpaHHOE YCTPOMCTBO NPEHA3HAYEHO IS OYMCTKH
XKUAAKOCTH, NPEHMMYINECTBEHHO BOABl, IpPUHIUN ero paGoTBl MOXET
3aKIOYaThCs, Hampumep, B cienyromeM. IlonoBonokoHHoe MeMOpaHHOE
ycrpoicto (Pur. 1) nomMemaroT B KOPILYC YCTPOKCTBA IS OYUMCTKH XUIAKOCTH
(Ha ¢urypax He IOKa3aHO) HIM, B CIlydae eciid Kopmyc (3) IOIOBOIOKOHHOTO
MeMOPaHHOTO YCTPOUCTBA CHabXKeH KpENeXHbIMU 3IeMeHTaMH (Ha GUrypax He
IIOKa3aHbl), BPE3aloT B BOJOIPOBO MM CHCTEMY IOAAaYM XKHUIAKOCTH TaK, YTOOHI
BXOJHOW TOTOK MCXOJAHOM JSKHMAKOCTH OBUI HampaBieH, HalpuMep, B
IpOCTPaHCTBO (HAa ¢Hrypax He 0003Ha4eHO) MeXIy MOHOBONOKHaMH (4)
IIOJIOBOJIOKOHHOM Matpunsl (1) yctpoiictBa. Ilpm 3ToM ocymecTBiseTCS
IPOILECC OYHCTKHM JKHUAKOCTH, B KOTOPOM YYacTBYIOT BCe MOHOBOJIOKHA (4)
II0JIOBOJIOKOHHOM MatpuuH (1) ycTpoiictBa. Ha npuMepe oqHOro MOHOBONIOKHA
(Pur. 2) mpomecc OYHCTKH JKHAKOCTH MPOTEKAeT CIEAYIOMHM 06pa3oM:
YaCTHUIBI YUCTOM XXHUAKOCTH, MMEIOME JUaMeTp MEHbIIe, 9YeM JUaMeTp IHop

CTEHKH €AUHUIHOI'O MOHOBOJIOKHA (5)

SAMEHSHOLLMW NIUCT (MPABUIIO 26)



WO 2016/018174 PCT/RU2015/000325

15

TOJIOBONIOKOHHOH MATPHIIBI, IIPOHMKAET CKBO3b MOPHl CTEHKHA €IUHHYHOTO
MOHOBOJIOKHA (5) B OTKpBITHIH KaHan (6) MOHOBOJIOKHA, a YaCTHIEI IPUMeceH,
uMeroue auaMerp Oonpllle, 4YeM OUaMeTp MmOp CTeHKH (5) eAMHHYHOro
MOHOBOJIOKHA IIOJIOBOJIOKOHHOM MAaTpHIIBI, OCTAIOTCA B IPOCTPAHCTBE MEXKIY
MOHOBOJIOKHaMH (Ha ¢Hrypax He 0603Ha9€HO) IONOBOJOKOHHOH MATpHIIHI
YCTPOHICTBA, M3 OTKPHITOTO KaHana (6) MOHOBOJIOKHA OYMINEHHAs >KHAKOCTh
IOCTyTIaeT B oﬁcpmrmii kaHan (11) cBsasyromero 6;0ka, OTKyAa INoAaeTcs B
CUCTEMY KOHIHIMOHHMPOBAHHUS YHMCTOH XMIAKOCTH (Ha QUrypax He II0Ka3aHAa)
UM YCTPOMCTBO I HAKOIICHHUS YMCTOM XUAKOCTH (Ha QUrypax He moxKasaHa)
MM CPEACTBO TMOAa4M YHCTOM JKMIAKOCTH IOTpebuTemo (Ha burypax He
II0Ka3aHa). AHAJIOTHYHO IMPOLECC OYMCTKH >KHUAKOCTH NPOHMCXOOUT B KAKIOM
MOHOBOIIOKHE (4) mosoBoyokoHHON Matpuusl (1) ycrpoiicrea (dur. 1). He
OrpaHMYMBA’ACh TOJBKO BBHIIIE ONHCAHHBIM, OYHMCTKA J>KHIAKOCTH MOXET,
HalpuMep, OCYINECTBIATBCS CleAylommuM obpazom. Ilomaua wmcxomHoi
XHUAKOCTH OCYIIECTBIAETCS NpPHU TIOMOIM CHCTEMbI HIH YCTpOICTBa MOAA4H
HUCXOOHOM XHUAKOCTH (Ha ¢urypax He 0003HAaYeHO), MONKIIOYEHHBIX K
cBs3yomemy 6moxy (2) (®wr. 1) ycrpoiicTBa OYMCTKH XMIOKOCTH, a 4YHCTas
XHAKOCTb BBIXOAMT M3 YCTpPOHCTBa uepe3 oOTBepcTHe (Ha ¢urypax He
o603HayeHo) B Kopmyce (3) ycrpoiicta. Ilpu 3ToM Ha ImpUMeEpe €AUHUIHOTO
MOHOBOJIOKHA (®wur. 2) mpouecc OYHCTKH ‘mnnxocm MIPOUCXOANT CIIETYIOIIUM
ob6pasoM. McxonHast :UIKOCT MOCTYMAeT B OTKPHITHIM KaHai (11) ceasyromero
610Kka, OTKyJa IlepeTekaeT B OTKPBITHIH KaHall (6) MOHOBOJIOKHA, IOCJE YEro
YaCTHI(bl YHMCTOH JXMIKOCTH, MMEIOIHE IMaMeTp MEHbIe, YeM AUAMETP IIOP
CTeHKH (5) €MMHUYHOr0 MOHOBOJIOKHA IOJIOBOJIOKOHHOM MAaTpPHI[BI, IPOHUKAET
CKBO3b IOPBI CTEHKH (5) €IMHHYHOTO MOHOBOJIOKHA B NPOCTPAHCTBO MEXIY
MOHOBOJIOKHAMH IOJIOBOJIOKOHHON MaTpulbl (Ha ¢HUrypax He 0003HAYeHO), a

YacTUIbl IPUMECe, UMeolue 1uaMeTp Oonblie,
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YeM JuaMeTp NOp CTeHKH (5) eIUHHYHOr0 MOHOBOJIOKHA IT0JIOBOJIOKOHHOM

MAaTpPHLIBI, OCTAIOTCSA B OTKPBITOM KaHale (6) eTMHHYHOTrO MOHOBOJIOKHA.
1

Cnoco6 IIOJIYYCHHNS OIMMCAHHOI'O BBIIIEC ITOJIOBOJIOKOHHOI'O MeM6paHHOFO

YCTPOMCTBA 3aKII09aeTcs B CIEAYIOIEM IIpoLecce.

M3 MHOXXeCTBa MOHOBOJIOKOH (DOPMHUPYIOT MOJIOBOJIOKOHHYIO MaTpHILy,
IPEIIIOYTUTENBHO, HO, HE OrpaHMYMBASICHh TOJNBKO 3TUM, IIyTEM 3aKperieHus
MOHOBOJIOKOH (PMKCHpPOBaHHOHM IJIMHBI Ha €JWHWYHBIX 3aIIMTHBIX 3JIEMEHTax
(®wr. 3), KOTOpPBIE COCTOAT U3 PUKCUPYIOIIMX 3JIeMeHTOB (12), 3aKperieHHbIX
Ha KapKacHBIX aneMeHTax (13), koTopble MOTYT OBITH BEINIOJIHEHEI, HAPHUMED,
HO, HE OTPaHU4YMBAsCh TOJNBKO 3THM, B opMe MPU3MBI C OCHOBaHUEM B popme
NPaBUIBHOTO WIECTUIPAaHHUKA, LMIMHAPA, TPUSMBI C OCHOBaHWEM B (opme
TpeyroibHUKa HWiAu mnapamnenenunena. [Ipm sTtom kaxpoe u3 3apaHee
OTpE3aHHBIX O (PUKCUPOBAHHON MJIMHBI MOHOBOJIOKOH HAHHM3BIBAIOT OJHUM
KOHIIOM Ha OAVH €JUHWYHBIN 3allUTHBIA 3JIEMEHT, a APYrMM KOHIIOM — Ha
Opyrol eIWHWYHBIA 3aIIUTHEIA JJIEMEHT TakK, 4TOOBI, MO KpaiiHe# Mepe,
Oonpinas yacTe ¢uKcHupyroero aneMeHTa (12) okasanach BHYTPH OTKPBITOIO
kaHana (6) MoHoBOJIOKHA. JInGo, HanpuMep, KOHEI HAMOTAHHOTO Ha OO0OHHY
MOTKa MOHOBOJIOKHa HaHHM3BIBAIOT HA €OUHUYHEIN 3allUTHBIA 3JIEMEHT, 3aTeM
OTMAaTBHIBAIOT U OTPE3aAI0T 3aJaHHYIO JIMHY MOHOBOJIOKHA, IOCIE Yero BTOPO
KOHel] MOHOBOJIOKHA HaHHU3BIBAIOT Ha JPYroi eNUMHUYHBIA 3alUTHBIA 3JIEMEHT.
OmnucaHHYIO IIOCIEeAOBATEIBHOCTh ONEpaliii MHOTOKpPaTHO IOBTOPSIOT MO
TIOJyYeHUs] MHOXECTBA MOHOBOJIOKOH C KOHIIaMH, 3aKpeIUIeHHBIMH Ha
3amUTHOM 3j1eMenTe (Dur. 4). VI3 MHOXecTBa MOHOBOJIOKOH, ¢ 000MX KOHLIOB
HaHU3aHHBIX HA 3aIIUTHEIE 3JIEMEHTHI, GOPMHUPYIOT HOJIOBOJIOKOHHYIO MATPHUILY
(1), cknappiBasi, HampuUMep, HO, HE OrpaHUYMUBASCH TOJIBKO 3THUM, MOHOBOJIOKHA
onuH k omgHoMmy (Pwur. 5a). Ilpu 3TOM eIMHWYHBIE 3AIUTHBIE 3JIE€MEHTEI
CKPEIUISIIOT MeXIy coboii ¢ obpasoBanueM cOopouHoit ocHOBHl (14) mpu

IIOMOIIY MaCTHKH H/HJIM ¢ IIOMOLIBIO TTa30B Ha KapkacHoi yactu (13)
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eIMHUYHOrO 3neMeHTa. Taxxke GopMHUpOBaHHE IONOBOIOKOHHOM MaTpuusl (1)
MOTYT, HaIOpWMep, OCYIIEeCTBIATh COOpkoH B MyYOK MOHOBOJIOKOH,
3aKPEIUICHHBIX Ha eNWHUYHBIX 3al(UTHBIX OJE€MEHTaX M  COTHYTHIX
npejaBapuTenbHO B popme autepsl U (Pur. 56). Kpome sToro, hopmuposanue
TII0JIOBOJIOKOHHOM MaTpuiel (1) MoxeT OBITH OCYILECTBIEHO, HAIPUMEpP, C
NIOMOILBI0 COOPOYHOM OCHOBEI C (QUKCHPOBAHHBIM KOJHMYECTBOM 3allIUTHBIX
9NIeMeHTOB (Ha Qurypax He [I0Ka3aHO), IIpd 3TOM MOHOBOJIOKHA
(GUKCHPOBAaHHON IJIMHBI HAHM3LIBAIOT HA 3AIUUTHEIE 3JIEMEHTH cOOpOYHOM
OCHOBBI TaK, YTOOBI KaXIOMY KOHI[y MOHOBOJIOKHAa COOTBETCTBOBAll OIMH
3alUTHBIA 3JIEMEHT, IIPY 3TOM (hopMa IOJIOBOJOKOHHOW MaTpHIsl 3afaeTcs

dopMoii c60poUHOIt OCHOBHI (Ha HHUrypax He MOKa3aHo).

3areM c(OpPMUPOBaHHYIO IIOJIOBOJOKOHHYIO Marpuily (1) BMecre co
c6opouHoil ocHOBOM (14) momemarot B xopiyc (3), 3aKPEIIAIOT C TOMOIIBIO
KpETIeXXHBIX 2IEMEHTOR YCTPOMCTBA [ 3a/MBKH (Ha GUrypax He II0Ka3aHo) W
NOAKIIOYAI0T K CHCTeMe II0Ja4d MOJMMEPHOro (hUKCHPYIOIIEro MaTepHala,
BKJIIOYAIOILEHN pe3epByap AJIs NOMMMEPHOTo PUKCHUpYromero Matepuana (16) u
KaHalbl Ui HOJa4yyu MoIMMepHoro ¢ukcupyromero marepuana (15) (dur. 6).
Ilpu sToM ynmoMsiHYTHIH Kopiyc (3) MoxeT OBITh, HalIpHUMep, BBHIMOJHEH H3
IIOJUMEPHOrO MaTepuaia U SBIATHCS COCTAaBHOW YacCThHIO TIOJIOBOJIOKOHHOTO
MeMOpaHHOTO ycTpoiicTBa. My Kopimyc MoXKeT OBITh BEITOJHEH, HAPUMED, U3
HEP>KaBEIOLIEH CTaIH M SIBILITHCS YaCTHIO KPEeXHOU CUCTEMBI YCTPOMCTBA IJIs

3aJMBKHY (Ha QUTypax He NOKa3aHo).

®opmuposanue cO0pouHOi OCHOBH (14) Taioke BO3MOXHO YXKe IOCHe
TOr0, KaK MOoJOBOJOKOHHYIO MaTpully (1) momectsar B xopiyc (3). Kopmyce (3) ¢
IIOJIOBOJIOKOHHOM Mafpnueﬁ (1) 3akpemnsfloT ¢ IOMOIIBIO KpENexHBIX
3JIEMEHTOB YCTPONCTBA IS 3AJIMBKU (Ha QUrypax He MOKa3aHO) U MOIKIIIOYAIOT
K CHUCTeMe TMOoJa4yd IOJMMEPHOro MaTepuana, ¢GOPMHUPYIOLIEro Iocie

OTBEPXXJEeHUI COOPOUHYIO OCHOBY (14).
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TommnuHa chopMHPOBAHHOH COOPOTHOH OCHOBHI (14) mpeBnImaeT BBICOTY
KapKacHRIX 3nemeHToB (13) npmMepHo Ha OJHY TpeTh OT HX pasmepa. B
KadecTBe MONMMEPHOro MaTepHaia, (OPMHUDPYIOIIET0 IIOCHE OTBEPXICHHA
cGopomﬁo ocroBy (14) Moryr 6mITh HCHOONB30BaHbl HanpHMep, HO HE

OrpaHH4YMBasiCh TOJIBKO 3THM, 3MOKCHUIHAasA CMOJia HITH OJMypeTaH.

ITociie d4ero OCYIIeCTBILTIOT I10J1ady NOIMMEPHOIO (GUKCHPYIOIErO
MaTepHalia, HalpuMep, HO, He OIDaHHUMBA’ACH TONBKO IIEPEIUCICHHRIMH
BapHaHTaMM, NOJMypeTaHa WM noiuoieduHa, HanpuMep, MOJMIIPONAICH HIm
IIOJIM3THIICH. I'Ipﬁ 3TOM nponéxozmr dopMupoBanue cBs3yromero 6ioxa (2), c
06pa3oBaHHEM OJHOBPEMEHHO ydacTKa KOMHO3HTa (8) ¥ 3alllHTHOro CJIOA (10),
o6é_cneqmaa10nmx nonﬂmelmyro OpOYHOCTh YCTPOHCTBA, IpH COXpPaHCHHH
OTKPBITEIX KaHAJIOB MOHOBOJIOKOH (6), obecneurBaromux OOMBIIYIO yICILHYIO
GUILTPYIOMIYIO MOBEPXHOCTh. IIpeMmodTHTENEHO, HO, HE OrpaHHYMBAsICH
TOJLKO 3THM, 4YTOOR HoAaYa WOJMMEpHOro (QHKCHPYIOIEro MarcpHana
OCYIMECTBISIACH [PH BpAlieHWM, HAOpHMEP, [pPH MOMOIIHA IeHTpUDYTH
TOJIOBOJIOKOHHOTO MeMOpPaHHOr'o YCTPOHCTBA, 3aKpEIUIEHHOIO B YCTPOHCTBE
Ins 3amMBKM (Ha GHrypax He mOKas3aHo). J[ONMOJHUTENBHO, B CIydae, €Clid B
Ka4eCcTBe  IOJIMMEpPHOro  (HUKCHPYIOIIEro  MaTepHaja  MCHOIbL3YIOT
moNHONe(UHE], HAPHMep, HONHUIPONIICH M IOTHITHIEH, OTHOBPEMEHHO ©
bopmuposanmem cBasyromero 6moka (2) MOXET OCYMECTBIATHCS OTIMBKA
Kopmyca (3) NONOBOJIOKOHHOIO MeMOPaHHOTrOo ychoﬁCTBa, B 3TOM Ciydae
KOPITyC, SIBILTIOIMEACS 9acThIO KPENeXXHON CHCTEMBI YCTpOHWCTBA I 3alMBKH
(ua (bm"ype HE II0Ka3aH) BEINOIMHAET TaKke (QYHKUMIO mpecc-(OpMEI s
KopIyca IIOJIOBONOKOHHOTO MeMOpaHHOTro ycrpoiictBa. Ilocme Tmomadn
3aJaHHOTO  KONHMYECTBAa  IIOJMMEpHOro  (UKCHpYIOIEro  MaTepHala
OCTaHaAB/IIMBAIOT IoAady MOJMMepHOro GHUKCHUpylomero Marepuaia, H
ONHOBPEMEHHO, €CIM Iofada NOJHUMEPHOTO (QUKCHPYIOIMIEro Marepuaia
OCYMECTBIIAIACk IIPH BPANICHHH, OCTAHAB/IMBAIOT BPAIIECHHE II0IOBOJIOKOHHOTO

ycrpoiictBa. Ilocne orBepsxaerus nomdMeproro GUKCHpyIomero MaTepuana
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FOTOBO€ IIOJIOBOJIOKOHHOE YCTPOHCTBO M3BJIEKAIOT U3 YCTPOUCTBA JJIS 3aJIMBKH
M OTAEISIOT OT cO0opouHoit ocHOBH (14). Ilpu atoM cOopounyio ocHoBy (14)
MOJIHOCTBIO YAQISAIOT MM OCTaBIIIOT MHOXECTBO TBEPABIX 3AIHUTHBIX
3JIEMEHTOB COOPOYHON OCHOBBI, BHINOJHEHHBIX M3 PaCTBOPUMOrO MaTepHana,
HanpuMep, TBEPBIX KPUCTAUIOB BOJAOPACTBOPHMEIX COJIEM, BHYTPH OTKPHITHIX
KaHaJIOB cmayrdmero 6710ka 1 MOHOBOJIOKOH MOJIOBOJIOKOHHON MAaTpHIBI ¢

BO3MOXXHOCTBIO HX PAaCTBOPEHUS NPH (PUIBTPALIH XKHIKOCTH.

Ilpu  GopMHpPOBaHHA . MOJOBOJOKOHHOIO  YCTPOMCTBA  3aJIMBKOM
IIOJIOBOJIOKOHHOM MAaTpHUIBl ABYMS CJIOSMH IIOJIMMEPHBIX MaTepHalloB, 00a
IIOJMMEPHBIX MaTepuana HaXxo4sACh B KOHTAaKTe, He CKIIEUBAIOTCS MEXIy co00it
Onarogaps ToMy, 9T0 00a MOJMMEpHBIX MaTepHala BHIOpaHBI TaKMM 00pasoM,
YTOo He oOnajmaloT ajre3wedl JApPYr OTHOCHTENbHO npyra. JImGo mocne
OTBEp)KIIEHNUS NOTMMEPHOro MaTepHuaia, GopMUpyIOLIero COOpOYHyIO OCHOBY H
dbopMupoBaHus cOopouHOH OCHOBBI (14), Ha ee MOBEPXHOCTH HAHOCAT,
HanpuMep, HO HE OTPaHUYMBA’CH TOJBKO STHM, CJION CHIMKOHA MJIM Ba3elIMHa,
U TakuM o0Opa3oM, CO3HAIOT MPOCIOHKY M3 MaTephaia, KOTOphIii He obnamaer
airesdeifi HM K IONMMEPHOMY MaTepualry COOPOYHON OCHOBBI, HE K
HOJIUMEPHOMY (HKCHpYIOIIeMY MaTepuany, (GOpMHUpPYIOLIEMY CBA3YIOLIH
6mox. B mocnenneMm ciydae He MMeeT 3HaYeHMdA, OONANaAlOT M MOTMMEPHbIE
MaTepHalIbl aire3ueit ApYyr K APYTY, YTO YBEIMYHUBAET JHANIA30H PUMEHSIEMbIX
MaTepuanoB. [locne oTBep)kaeHHS MOTMMEPHOro (GPHUKCHPYIOIIEro Marepuala,
¢dbopMupyIoIero CBA3yIOIMMiA ONOK, CTAHOBUTCS BO3MOXHO OTHENICHHE
c6opouHoii 0cHOBEI (14) OT MOJIOBOJIOKOHHOTO YCTpoiicTBa 0€3 3aKyIOpKH H
IOBPEXACHUS OTKPBITBIX KOHIIEBBIX YYaCTKOB MHOXXECTBAa MOHOBOJIOKOH,

¢$bopMUpYIOIINX TOJIOBOJIOKOHHOE YCTPOHCTBO.

B HacTosmeM onucaHuu I/I306peTeHI/ISI npeacraBlICH l'IpeI[IIO‘-ITI/ITeJII:HHﬁ

BapHaHT OCYIIEeCTBIeHUs H300peTeHus. B HEM MoryT OBITh CAENaHbI
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U3MEHEHHs, B MpeAenax 3asgBisieMoi (QopMyisl, YTO AaéT BO3MOXKHOCTH €ro

ITHPOKOI'O HCIIOJIb30BAHUA.
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OOPMYIJIA U30BPETEHUA
1. ITonoBoOKOHHOE MeMOpaHHOe YCTPOMCTBO, BKIIOYAIOIIEe

ITOJIOBOJIOKOHHYIO MaTpHIly H, IO MEHBIIEH Mepe, OQUH CBA3YIOUIHi OJIOK, HE
IDPOHMIIAEMBIH U1 O KMIKOCTH, @pPU STOM TI0TIOBOJIOKOHHAS MaTpuua
cQ)qunpOBaHa M3 MHOXECTBA MOHOBOJIOKOH, KaXA0€ M3 KOTOPBIX HMEET
BHYTPEHHMH OTKDBITHIA KaHaI M, 10 MEHBIEH Mepe, ONUH KOHIIEBOM yYacCTOK,
3aKpeIIEHHBIH B CBA3yIOIEM OJIOKE, KOTOPBHIA COCTOMT M3 YepeAyHOLIUXCH
YYaCTKOB, BBINIOJIHEHHBIX M3 TIOJMMEpHOro (UKCHUPYIOIIEro MaTepHaa,
Y4acTKOB, CQOpPMHpPOBAHHBIX KOHIIEBHIMM YYaCTKaMH MOHOBOJIOKOH C
IpOHUKAIOIMMH B TOpPHl MaTepHajla MOHOBOJIOKOH  BKIIIOUEHUSAMH
HOJIMMEPHOTO (QUKCHUPYIOIMIET0 MaTepuaia, ¥ OTKPHITHIX KaHAJOB IO BCei
BBICOTE OT HIDKHEH 10 BepXHeil IOBEPXHOCTH CBA3YIOLIEro OJI0Ka, C JUaMETPOM
BHYTPEHHE! MOJIOCTU, HE NMPEBHIMAIOINM BHYTPEHHUI AHMaMETp KaXXIOro U3
MOHOBOJIOKOH,  BXOAJIIUX B  COCTaB  IIOJIOBOJIOKOHHOM  MaTpHUHI,
COOTBETCTBYIOIIUX MO KOJIMYECTBY YHCIy MOHOBOJOKOH B II0JIOBOJIOKOHHOIA
MAaTpHUIle M pAaCMONOXEHHBIX TaK, 4YTO OTKpHITass 4YaCTh KAKAOTO KaHala
cBsi3ymolmero 6ioka nepexbmn B OTKDHITYIO 4YacTh KaHala KaXIOro M3
MOHOBOJIOKOH, Omuuyaroujeecss mem, Ymo BHYTPEHHsS NIOBEPXHOCTh YYaCTKOB
MOHOBOJIOKOH, BKJIFOYEHHBIX B CBS3YIOIMHUN OJIOK, MMeeT 3allMTHBIA CIOH,
c(OPMHUPOBAHHBI U3 IOJMMEPHOrO (QUKCHPYIOIIET0 MaTepHana, a KaXIblid
y4acTOK CBA3yoIIero 610ka, cHOpMHMpPOBAHHBIH KOHLEBBIMHM Y4aCTKaMH
MOHOBOJIOKOH C TIPOHMKAIOIIMMH B IIOpBl MaTepvala MOHOBOJIOKOH
BKJIIOYEHHSIMH NOJMMEPHOro (UKCHPYIOIMEro MaTepHaia, BBINOJIHEH B BHIE
KOMIIO3HMTA 33 CUET B3aUMOJEHCTBUS MaTepralia MOHOBOJIOKOH ¥ MOJIMMEPHOTO
GUKCHPYIOIIEro MaTepuala, IpH 9eM OTKDPHIThIe KaHAIBl CBA3YIOIIEro 6ioka
cOpMHpOBaHBl TpPH MOMOINM TBEPABIX 3aIUTHBIX 3JNEMEHTOB COOPOYHOM

OCHOBBI.
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2. Cooco6 momyyeHHs TIONOBOJOKOHHOTO MeMOPaHHOIO YCTpOHCIBa,
3aKIIOYAIOIIUACA B IIOCIENOBAaTeNbHOM (OPMHPOBAHHH M3 MHOXXECTBA
MOHOBOJIOKOH MOJIOBOJIOKOHHOH MaTpuIbl M (OPMHPOBAaHHM, 110 MEHbIIEH
Mepe, OIHOIO CBA3yIOUIEro 610ka, B KOTOPOM 3aKpeIUleH, 10 MEHbIIEH Mepe,
OMH KOHEl] KaKJOr0 K3 MOHOBOJNOKOH IIOJIOBOJIOKOHHOM MATpHIIBL,
omnuyarowuucas mem, ¥mo (HOpPMUpPOBaHHE MOJOBOJIOKOHHOM MATPHIEI H
¢GopmupoBanre cBA3yIOIero 6JIOKa OCYIECTBIAIOT C MOMOINBIO COOPOYHO
OCHOBBI, BKIJIIOYAIONICH TBepAble 3AINUTHBEIE BJIEMEHTHI B KOJIMYECTBE HE
MEHBIIIE, YeM MOHOBOJIOKOH B IIOJIOBOJIOKOHHO# MaTpuile, KOTOPhIE Ha CTaaMK
¢bopMUpPOBaHMS ITOJIOBOJIOKOHHONM MATpULBI BBOIAT BEPXHMM KOHIOM B
OTKPBITBIM KaHAJl KaXAOTO M3 MOHOBOJIOKOH, BXOASIOMX B ITOJIOBOJOKOHHYIO
MaTpHlly, o KpaiiHelt Mepe, Ha YacTh BBICOTHI 3aIUTHOTO 3JIEMEHTa B KOTOPHIE
Ha crafud (OpPMHpOBaHMS CBA3YIOIIEro Olloka Ge3 HapylIeHWS KpelleHHs K
I0JI0BONIOKOHHOM MaTpulle  3aJMBAIOT  IOJHMEPHBHIM  (UKCHPYIOLIUM

MaTrepHualioM.

3. Croco6 nomxydeHus MOJIOBOJIOKOHHOT'O MeMOpaHHOro YCTpoHcCTBa IO II. 2,
OTIHMYAIOMUACA TeM, 4YT0 (GOPMHPOBaHHE IMOJIOBOJIOKOHHOW MATpPHIIBI
OCYLIECTBIAIOT C MOMOIBIO COOpPOYHOM OCHOBHI C (PUKCHPOBaHHBIM

KOJIUYCCTBOM 3allTUTHBIX 3JICMCHTOB.

4. Crioco0 moirydyeHHs TONOBOJIOKOHHOTO MEeMOpaHHOro yCTPOMCTBA IO II. 2,
OTIMYaloImuiics TeM, 4YTo (OPMUPOBaHHE IIOJIOBOJIOKOHHOW MaTpHIlbl
OCYLIECTBJIAIOT C IOMOIIBIO €AMHUYHBIX 3aIIUTHBIX 3JIEMEHTOB, Ha KOKAOM H3
KOTOPBIX 3aKpeIlIfAiOT ONUH KOHell eAUHUYHOTO MOHOBOJIOKHA, IIOCIIE Yero Bce

3alUTHBIC JJICMCHTBI CKPCIIJISIFOT € 06p330BaHI/IeM C60p0‘-IHOI7I OCHOBBI.

5. Cnoco6 moixydeHus HOJOBOJIOKOHHOI'O MeMOpaHHOro ycTpoicrBa IO II. 2,
OTJIMYAIOINUICA TeM, 4YTO COOpPOYHYI0 OCHOBY IOJHOCTBIO YAAISIOT H3

HOJIOBOJIOKOHHOT'O YCTpOHCTBa nocie GOpMUPOBaHHS CBA3YIOLIEro OJoKa.
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6. Cnoco6 momy4eHus IOJOBOJIOKOHHOTO MeMOPaHHOrO YCTpOMCTBa IO II. 2,
OTVIMYAIOLIMHACA TeM, YTO OCTaBIIOT MHOXECTBO TBEPABIX 3alIMTHBIX
3JIEMEHTOB COOPOYHOM OCHOBHI, BHITIONHEHHEIX 13 pacTBOPHMOro MaTepHaa,
BHYTPH  OTKPHITHIX KAHANOB CBS3YIOIIETO 610KA ¥  MOHOBOJOKOH
IOJIOBOJIOKOHHOM  MAaTpHMIBl C BO3MOXHOCTBIO  HX pacTBOpPEHHS IIpU

GUNBTPALUH KHUIKOCTH.
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“p»

OCo0EIe KATETOPHH CCHIIOYHBIX JOKYMEHTOB:

JTOKYMEHT, OIpeeIromuit 05 muil ypoOBeHE TEXHHKH H HE CUHTAROIIHHCS
0c000 peNeBaHTHEIM

0onee paHHAA 3a59BKA HIH NATEHT, HO OMyOIHKOBAHHAA HA JATy

MEK Ty HAPOTHOH I0AaH HIH TOCTE HEES

JOKYMEHT, IOABEPTAFOMI NI COMHEHHIO NPHTA3AHKC(A) HA MPHOPHTET, HIH
KOTOPEIH IPHBOAHTCA C UGB YCTAHOBICHUA JATH MyOIHKATHE JPYTOTO
CCEUIOYHOTO JOKYMEHTA, a TAKXKE B JPYTHX IEIAX (KaK YKA3aHO)
JTOKYMEHT, OTHOCAIHICA K YCTHOMY PACKPEITHEO, HCIIO/IB30BAHHIO,
JKCTIOHUPOBAHKUIO H T.1.

JTOKYMEHT, OIyOIHKOBAHHEIN 10 JATHl MEXKIy HAPOJHOH MOJa"H, HO MOCTe

JaTH HCHPAMIHBASMOTO IPHOPHIETA

“

D'

oy

“&”

o/ee MO3AHMI JOKYMEHT, Oy 0 IMKOBAHKEIH NOCJIE TATH MEXIY HAPOTHOH
NOJAYH WM MPUHOPHTETA, HO lTpI/[BeHeHHHf[ JUT TOHUMAHHA MPHHIIATA HTH
TEOPHH, HA KOTOPEIX OCHOBBEIBACTCA 1/[306pCTEHI/IC

JIOKYMEHT, HMEIOIHii Han00/ee G/IH3KOe OTHONICHHE K NPEAMETY NOHCKA;
3aspneHHOe H300peTeHne He 06MaaaeT HOBH3HOH MM H300peTaTEMCKIM
YPOBHEM, B CPDABHCHHH C JOKYMCHTIOM, B3ATEIM B OTAC/IBHOCTH

IOKYMEHT, HMEFOIHiT HanOo/ee G/IH3K0e OTHOMEHHE K MPEAMETY NOHCKA;
3a4BICHHOE H300peTeHIe HE 06maaaeT H300PeTATEIBCKUM YPOBHEM, KOTAA
AOKYMECHT B3AT B COUCTAHUH C OJHAM H/IH HECKO/IBKUMH JOKYMCHTAMH TOH &S
KaTeropuu, Takas KOM6I/IHaI.lI/[5[ AOKYMCHTOB O4CBHAHA AJIA CICIHAIHCTA

AOKYMEHT, ﬂBM}OH{I/IﬁCﬂ MATCHTOM-AHAIOTOM

Jlata neHCTBHTEIBHOTO 3aBEPIICHIA MEKIYHAPOJHOTO ITOHCKA
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