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CITIOCOB ITPOU3BOJCTBA TOHKOMH ITOJIOCHI

H300peTenre oTHOCHUTCA K 00pabOTKE METANIOB HABICHUEM H MOXET
OBITH HCIOJNB30BAHO JUIS TIOBBIIEHHS YCTONYUBOCTH Mpolecca AehopMHUpPOBa-
HHS MTOJIOCH] M CHHDKEHHUS YCUIIHS MPOKATKH.

N3BecteH cnoco6 MpoKaTKH JHCTOB IIPH PacCOIVIACOBAHHM OKPYKHBIX
ckopocTel BajikoB 10 6,0-12,0%. Crioco6 mo3BoisieT CHU3UTH CHIY IPOKATKHU
U NPUMEHSETCs MPH MPOM3BOJACTBE TOJICTBIX U TOHKHX JIMCTOB, HO OCOOEHHO
3¢ ¢heKTHBEH NPH XOJIOAHOM MPOKAaTKe TOHKHMX JIMCTOB Ha HHU3KHUX OYarax Je-
dbopmaunuu (cM. Pyackoit A.H., Jlynes B.A. Teopus u TeXHOJIOIHS HPOKATHOTO
npousBojcTBa: Yueb. nmocobue. CII6.: Hayxka, 2005. - ¢.87-91).

HenocratkoM nanHOro cmocofa sBisieTcs HEOCTATOYHAs MPOYHOCTD H
NJIaCTHYHOCTH IIPOKATa, BbI3BaHHAs MaloOH CTENeHbIO aCHMMETPHH IIPH IIpO-
KaTKe.

Hanbonee G1u3KuM aHATIOTOM K 3asABISEMOMY CHOCOOY SIBISETCS Crocol
NPOM3BOACTBA XOJIOMHOKATAHOW IMOJIOCKHI, BKJIIOYAIOIINI XONOAHYIO MPOKATKY
TMOJIOCE! B BajIKaX IIPH PaccorjacOBaHHHM MX OKPYXKHBIX CKOPOCTEH, mpuyeM
XOJIOAHYIO INPOKATKy OCYIIECTBISIOT B BajlkaX C IIEPOXOBATOCTBIO 6,0-12.0
MKM Ra, OKpyXHyI0 CKOPOCTBh KOTOPBIX 3aal0T U3 YCIOBHS:

Vi22V,,

rae: Vi - OKpyXHas CKOPOCTb IIEPBOrO Balika, M/C; V, - OKPYXXHas CKO-
POCTE BTOpOTO Bajika, M/C, TIPH 3TOM IIPOKATKy IIOJOCH BEAYT A0 CyMMapHOI
creneHd fedopmanun 75-95% ¢ eAHHUYHOM cTeneHbo feGOpPMaLHK He MEHee
50% (cm. marenT P® Ne2542212, B21B 1/28).

HenocratkoM paHHOTrO cmoco6a sBnsfeTcs HEYCTOMYMBOCTH Ipolecca

aCHMMeTpHQHOﬁ MMPOKATKH H IIOBBILMIEHHOE YCHIINE IIPOKATKH.
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Texuuueckas 3agava, pemaemasi H300peTEHHEM, 3aKIIOYAETCS B MOBBILICHUH
YCTOHYHBOCTH mpolecca AehOPMUPOBAHHS TIOJIOCHl U CHIDKEHHH YCHIIHS IPOKAT-
KH.

IMocrasnenHas 3a1aya peuaeTcs TeM, YTO B H3BECTHOM CIIOCOO€E MPOU3BOACT-
Ba XOJIOAHOKATaHOM IOJIOCH!, BKJIIOYAIOLIEM MPOKATKy B IBYX pabOdYHX BajKax ¢
paccoriacoBaHMEM HX CKOPOCTEH, 10 MEHbIUEH Mepe, B J1Ba pa3a C eIHHHYHOM
crenenslo nepopmarmu He MeHee 50% 1m0 cymMmapHO# crenenu medopmanuu
75...95 %, cornacHo M306peTeHuIo, MPOKATKY BEAYT C MEPSAHHM ¥ 3aJHHUM HATS-
XKCHUSMH, TpUYEM 3aJHee YIeIbHOe HaTshkeHue 3anaioT paBHbIM 0,10...0,20 or
npejena TeKy4eCTH, a IepenHee yAelbHOe HaTsKEeHHUE ONPEAENSIOT ClieXyIOoMKM

obpaszoM:
Vi
ecnu o, < 0,45 - o, TO 01=Co"y " K,
2

aecnmo; 2 0,450, T00; =0,45 -0,

rae Op — yAeJdbHOE 3a/iHee HATsHKEHHeE B JOJIAX OT Ipefelia TeKkydectd, H/mMm?;
O - YAeNbHOE Ilepe/iHee HATSKEHHE B JIONAX OT Mpefela TeKydecTH, H/mm?;
Oo7— Ipexen Tekydect, H/Mm2;
V; - ckopocTh 6osiee GBICTPOro Bajika, M/c;
V, - ckopocTh Gotee MeIEHHOrO BaJIKa, M/C;

K=0,80...0,95 - smnupuyeckuit Ko3pPpUIHEHT.

HsBecTeH cnocob6 NPOU3BOJLCTBA HU3KOYIIIEPOAUCTON XOJOMHOKATAHOM
TIOJIOCOBO# CTallM, KOTOPEIH BKIIIOYAaeT XOJOJHYIO IIPOKATKY ¢ 3aJaHHBIMH 00-
KATHAMH IO MPOXOAaM M MEXKIETEBBIMH HATSDKEHUSIMH IOJOCHL. [Ipu mpo-
KaTKe I10JI0C MUHHUMAJIbHBIX MONEPEYHbIX CEYCHUN C UCXOAHBIM IPENEIOM Te-
KydecTH o= 215 - 415 MIla u cymMMapHBIM 06XaTHeM 3a 4eThIpe IPOXOAa B
npezenax 68 - 72% ob6xarve B IepBOM NPOXOAe NMPUHMMAIOT PAaBHBIM 32 -
33%. Tlocne mepBoro mpoxosa OrpaHUYMBAIOT MHOMEPEYHOE CMEIIEHHE TIPOKa-
TBIBAEMBIX I10JIOC BOTHYTOH ITOBEPXHOCTHIO BaJKOB. MEXKIIETEBbIE HATIKEHUSA
YCTaHaBIUBAIOT B 3aBUCHMOCTH OT CpeIHEH pacyeTHOH BeTHYUHBI IIpeena Te-

4,6 -
‘ 0 = Keg

0= 0 433,85+ .
¥ Mlla, mociae n-ro mpoxona, paBHBIMH * T

Ky4yecTu ~



K = 6,20,...0,32 + 0,137 o

"0, 33 - KO3(QQHUIHEHT NPONOPLUUOHATIBHOCTH; ¥ CpEIHsAsA Be-
JTUYHHA TIpefieNa TeKy4yecTH obpe3aemMoro Mertamia, MIla; h - Tonmmuza mosno-
CBl, MM (cM. naTeHT P® Ne2147943, B21B 1/28).

B 3asBiseMoM crmocobe yka3aHHBIN NPH3HAK TaK e, KAaK ¥ B U3BECTHOM
crnocobe, NpeAHa3Ha4YeH MJIs IOBBIUIEHHS TOYHOCTH I[IPOKAaTa IIPU OJHOBpE-
MEHHOM CHHXXE€HHH SHEPrOCHIJIOBLIX MApaMeTPOB MpoLecca.

W3BecTHa X0JI01Has IPOKATKa [OJOCKH B BAJIKaX NPH PacCOrIACOBAHHUH MX
OKPYKHBIX CKOPOCTeH, MpHUYEM XOJOAHYIO MPOKATKY OCYLIECTBIISIOT B BalKaX
¢ IIepoxoBarocThio 6,0-12,0 MxM Ra, OKpYXHYIO CKOPOCTH KOTOPBIX 33HalOT
U3 YCIIOBHUS:

Vi22V,,

rae: Vi - OKpyXHas CKOPOCTh IIEpPBOTO Bajka, M/C; V, - OKpY)XHas CKO-
POCTs BTOPOTO Bajka, M/C, IIPH 3TOM IPOKATKY IIOJOCH! BEAYT A0 CyMMAapHOMH
cTeneHu aepopmanuu 75-95% c eauHUYHOMN cTeneHb0 AeGOpMaliy He MeHee
50% (cm. natent PO No2542212, B21B 1/28).

B 3asBnsgeMoM crioco6Ge yka3aHHBIM MPHU3HAK TaK )K€, KAK U B M3BECTHOM
criocobe, NpeAHa3HAYeH I CHUXKEHHS YHEPrOCHIIOBBIX MApaMeTPOB MpoIecca
IIPOKATKH.

OnHako HapaBHe C BBIIIEYKa3aHHBIMU U3BECTHHIMU TEXHHYECKHM CBOMCT-
BaMH B 3afiBJIIEMOM CIOCOGe NMPOM3BOJACTBA TOHKOW IOJIOCHI COBOKYITHOCTb
OTJIHMYUTENBHBIX TNPU3HAKOB, 3aKJIIOYAIOLIUXCS B OOHOBPEMEHHOM IEHCTBUHU
TpeX (aKTOpPOB NpPHU MPOKATKe: PacCOriacoBaHHE OKPYKHBIX CKOPOCTel, Hc-
MOJIb30BaHKE EIMHWYHOM crenenu Nedopmanuu He MeHee 50% 10 cymmapHOi
cTeneHy Aedopmaunu 75...95 % M HCIONb30BaHKMe 3aJHETO U II€PeIHEro HaTs-

KEHHIA TOJIOCHI, ONpe/IeIAEMBIX CIEAYIOIIIM 06pa3oM:
v
ecn 04 < 0,45 - 65, TO 01=00--‘;1' K,
2
aecmo; = 0450, toc, =045-0,,

NpOsBJIIACT HOBBIA TE€XHHYECKHH pe3yJbTarT, 3aKJIIOYAKOLIUKNCA B ITOBBIIIEHUH

YCTOHYHBOCTH TpoLecca NPOKATKH H CHIDKEHHH YCHJIMs NPOKAaTKH. B 3ass-
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JSIEMOM IIpOllecce IepefHee HAaTS)KeHHE 3aBHUCHUT KaK OT 3aJHEro HaTsKeHHS,
TaK X OT CKOPOCTHOH acuMMeTpHuu. UeM OoJibllle CKOPOCTHAS aCUMMETPHUS, TEM
Gonplie NOMHKHO OBITh MEpeaHee HaTAKEHHE.

Ha ocHOBaHUHM BhIIIECKa3aHHOTO MOXHO CAEJATh BHIBOJ, UTO 3asBIIS€MbIi
croco® M3rOTOBJIEHHs IOJOCH HE CIeAYyeT SBHBIM O0pa3oM W3 H3BECTHOIO
YPOBHSI TEXHUKHU U, cnenoaaTeJiLHo, COOTBETCTBYET YCIIOBUIO MAaTEHTOCIOCO0-
HOCTH «U300peTaTeNnbCKUil YPOBEHBY.

CymHocTp H300peTeHust MOSICHAETCS YepTekOoM, I'le M300paxeHa cxema
oyara fedopMalliy NPU XOJOAHON HNPOKAaTKe C PacCOrIaCOBAaHHEM OKPYIKHBIX
ckopocTer BankoB. Ha yeprexe mo3umusmu obo3HaueHsl: 1 - monoca; 2 -
HIOKHHMH BaJlOK; 3 - BEpPXHHUH BaloK; 4 - CHJIBI TPEHHS, NEHCTBYIOIIHE Ha MOJIO-
Cy CO CTOPOHEI BaJIKa 2; 5 - CHIIbBI TPEHHUSI, AEHCTBYIOIIHE Ha MOJIOCY CO CTOPO-
HBI Bajka 3.

Cnoco6 X0n01HOH IPOKAaTKU IOJOCH OCYLIECTBISIOT CIEAYIOIHUM 06pa-
30M.

XoJIoAHYIO MMPOKATKY IOJOCH | OCYINEeCTBISIOT B MIPUBOAHEBIX BajlKax 2 W
3. Ilpu 3TOM NpoKaTKy BeAYT 32 OAMH HJIM HECKOJBKO IMPOXOAOB C €AUHUYHOM
cTeneHno Aedopmanuu He MeHee 50% OO AOCTHIXKEHHS CyMMapHOM CTEIEHH
nedopmanuu 75-95%. OKpyXHYIO CKOPOCTh BAIKOB 2 U 3 3a[alOT U3 yCIOBHUS:
V22V, rae; V; - okpykHas ckopocTh Bajika 2, M/c; V, - OKpyKHas CKOpoCTh BaJl-
ka 3. IIpokaTky BeoyT C MepeqHHM W 3aJHHUM HATSHKEHHSIMH, TIPUYEM 3ajIHEE
yAelbHOe HaTshKkeHHwe 3anaroT paBHbIM 0,10...0,20 ot mpenena TekydectH, a Ie-

pefiHee yAenbHOe HATSHKEHUE OTIPEAENSIOT CIEAYIOMUM 06pa3oM:
%
ecnu o; < 0,45 - o, TO 0'1=Go‘;1" K,
2

aecmmo, = 045-0,, T0o0; =045 0,
roe Gp — yJAeNbHOE 3a/Hee HaTsSHKeHHe B JONAX OT mpejena Tekydectd, H/mm?;
G; - YIENbHOE TepeHee HaTsHKeH)e B IONAX OT Mpefela TeKyecTH, H/Mm?;
o1— npenen TekydecT, H/mMm2;

V, - ckopoctb 6oee OBICTpOro Bajka, M/cC;



V;, - ckopocTh 6osiee MeiJIeHHOTO BaJIKa, M/C;

K=0,80...0,95 - smnupuueckuii Ko3pPUIHEHT.

Tpenen TekydecTu paccuuTHBaIH 1o dopmyne: Oz = 37,5 +3,16+ EﬂM(Teo-
pust npokatku. CnpaBounuk. Llemukos A.H., Tomnenos A.Jl., 3ro3un B.W. u gp.
M.: Metamnyprus, 1982. C. 132).

IIpy XOJIOAHON NMpOKAaTKe C 3asBIIEMBIMH PEXHMaMH CHIB TpeHHs 4,
ACHCTBYIOIKE CO CTOPOHBI Bajlka 2, BPAINAIOIIETocs C GOJbIIeH CKOPOCTBIO
(V1), Ha Bcel myre KOHTaKTa IJIHHOM AB HampaBiieHBl O X0y IBH)KEHHS IIO-
JIOCHI 1, @ CHIIBI TpEeHUA 5, NeHCTBYIONIME CO CTOPOHBI BaJIKa 3, BPaIaloILEerocs
¢ MeHbIIeH ckopocThio (V3), Ha Beel nyre koHTakTa anuHoi CD HampaBneHs!
NPOTHUB ABMXXEHHS IOJIOCH! 1, T.e. KOHTaKTHBIE CHJIBI TPpeHHs 4 U 5 B oyare Je-
GopManuy ABIAIOTCS IPOTHBONOJIOXHO HAalpaBIeHHBIMH.

s co3naHus yKa3saHHOTO TEXHHYECKOTO Pe3ysbTaTa B 3asBISEMOM CIIO-
cobe OCYLIECTBIAIOT XONOOHYIO MPOKATKY ¢ 3aiBIsEMBIM PacCOTNIacOBAHMEM
OKpPYXHBIX ckopocTed (Vi u V,) BankoB 2 u 3, COOTBETCTBEHHO, U C €IMHHY-
HOH cTerneHbio Aepopmanuu He MeHee 50%. [lnst CHIKeHHs ycHuus aedopMa-
UM U 0becreyeHusl yCTONYMBOCTH NPOLECCa aCMMMETPHUYHOM HMPOKATKH He-
06X0JIUMO NPOKATKy BECTH C NEPeiHHM M 3a[HAM HATSDKEHHAMH. Bce 3TH (axk-
TOpBI 00eCreYnBaloT NOBOPOT 04ara neopMalru, KOTOPEIH IPHBOAUT K U3CH-
Oy MONOCH Ha BHIXONE W CTAaGUIM3alHU Ipolecca. DTO 00ecrneYrBaeT MHOBbI-
IICHME KayeCTBa BBIMYCKAEMOW TOHKOM IMOJIOCH M CHM)KEHHE SHEPrOCHIIOBBIX
IapaMeTpoB.

OcyIecTBIATE XONOAHYIO NMPOKATKY C €JUHUYHOM CTeNeHpio Aedopma-
nuu MeHee 50% M cymMmapHOH cremeHu nedopmanuu MeHee 75% Heleleco-
00pa3Ho, Tak KakK IO CEeYeHHIO MOJOCH OyaeT HabmonaThcs HEpaBHOMeEpHas
AepopMmauus, B pe3ynpTaTe 4ero IPOYHOCTHBIE CBOWCTBA MOJOCH! GYAYT HHU3-
KUMH.

OcymecTBnATs MPOKATKY TONOCH! ¢ CyMMapHOM CTemeHbIo AehopManuy

bonee 95% Takxke HeuenecooOpasHo, TaK KaK 3TO MPHBEAET K 0OPa30BAHHUIO
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IIOBEPXHOCTHBIX H BHYTPEHHUX TPELIUH B MeTajlle, a, CJI€JI0BAaTENbHO, K Jallb-
HeHlIeMy paspyLIeHHIO MeTallIa ITOJIOCH.

OcyLiecTBIATE XOJOLHYIO IPOKATKY C paccOraCOBAHHEM CKOPOCTEH, 3a-
AaHHBIM U3 ycioBUsA V<2V, Henenecoobpa3Ho, TaK KaK B 3TOM Ciiydae Ipo-
THBOINOJIOXHO HampaBJIeHHBIE CHJIBI KOHTAKTHOI'O TPEHHUS CYILIECTBEHHO CHH-
KAIOTCA, B pe3yJIbTaTe yMEHBIIAETCA HHTEHCHBHOCTD CABUTOBOM IedopManuu
H yBEJIMYHBACTCS €€ HEPAaBHOMEPHOCTH [0 CEYEHHIO MOJIOCHL. JTO MPUBOIUT K
3HaYUTEJIbHOMY CHH)KEHHUIO IIPOYHOCTHBIX CBOMCTB ITOJIOCHI.

Ilpu K>0,95 xonoanyro npokaTky OCyIIECTBIIATH HEILENIecoo6pa3Ho, TakK
KaK B 3TOM ciiy4ae HabmofaeTcs HecTabHIBHBIH NPOLlecC MPOKATKH, B pe3yJlb-
TaTe 3TO MOXKET MPHBECTH K Pa3phIBY IIOJOCHI.

IIpn K<0,8 XomomHyro npokaTKy OCYLIECTBIATH HellenecooOpasHoO, Tak
KaK B 9TOM cily4ae HabiomaeTcs HecTaGHIbHBIN NPOLECe MPOKATKH, B Pe3yJIb-
TaTe€ 3TO MOXET NPUBECTH K CHHXXEHHMIO YCTOWYMBOCTH IpOIECca NPOKATKH H
YBEJIHYEHHIO YCHJINS MTPOKATKH.

Hnst 060cHOBaHHSA INPEHMYIIECTB 3asBISEMOro Crocoba IPOH3BOACTBA
XOJIONHOKAaTaHOW II0JIOCH! O CPaBHEHHIO C IPOTOTUIOM OBLIO IPOBENEHO 9
3KCIEPUMEHTOB, U3 HHUX: 3KCNEPUMEHTH Nel-2 ¢ 3asBIISEMBIMH PEXHMaMH,
3KCcnepUMeHTHl Ne3-8 ¢ pexxmMmaMu, BBIXOISIIMMH 32 3asBlsSeMEIE Mpeelsl, U
aKkcrepuMeHT Ne9 - o mpoToTHiy.

HcxonHyio 3aroToBKy B BHJE HOJIOCH! TONIHMHON 3,0 MM M mmpuHO# 40
MM K3 cTanu 20 npokaTteiBany B Bankax ¢ paguycom 100 mm. Xonogayro mpo-
KaTKy OCYHICCTBIIAJIHN C PacCOrIaCOBaHHEM OKPYXXHBIX CKOpOCTEH BajkoB. Pe-
XXAUMBI 00pabOTKH U pe3ynbTaThl HCMBITAHUM NpUBEIEHbI B TabuLe.

Pe3ynibTaThl MCIOBITAHUH 1TOKA3alH, YTO MPH MPOM3BOACTBE IIOJIOCH IO 3a-
ABIEMOMY Croco0y (9KcrepuMeHTHl Nel-2) HaGmronaercst yCTOWYMBEINA Hpo-
[ecC aCHMMETPHUYHON NMPOKATKH M CHUXXEHUE YCHJIUS IPOKAaTKH Ha 9-10% mo

CPaBHEHHIO C IIPOTOTUIOM (3KCIIepUMEHT Ne9).
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HpOI/ISBOI[I/ITB HOJIOCY IIO PEXHMaM, BBIXOAAIMIHM 3a 3aABJICHHBIC IIpele-

7Bl, Helelecoo6pa3Ho, Tak Kak HabIonaeTcs HeYyCTONYMBEIN MpPOLECC TPOKAT-

Ku (3KcriepuMeHTHl Ne3-8) W NpH BBIXOJE BEIUYHH 3aJHETO M NEpEeTHEro Ha-

TSOKEHUH 3a YCTQHOBJICHHBIC NPEACJIBI IPOUCXOMUT pa3phIB MOJIOCH! (3Kcnepn-

MeHTHI Ne 4, 7-8).

Ha ocHOBaHWM BBIIIEHU3I0XKEHHOTO MOXHO caeciaTb BBIBOJ, YTO 3asABJIsAc-

MBIH CIoco0 IIPOU3BOJACTBA XOJOAHOKATAHOMN IMOJIOCHI pa60Tocnoco6eH H yCT-

paHiACT HEAOCTAaTKH, HMEIOIIHUE MECTO B MPOTOTHUIE, YTO IIOATBEPXKAACTCA

NPUMEPOM OCYIIECTBJICHHA cIocoba. B pesynbrare moBEIIIaeTCs yCTOWYH-

BOCTB IIpoliecca aCUMMETPUYHON MPOKATKU U CHUIKAETCS yCHIIUE IIPOKATKH.

Tabnuua
CHmxeHHe Gy, Gy,
yCHIIHA AOJIA OT [0 OT
Bun  |Homep| K NpOKaTKH, | mpenena npenena XapaxTep mpouecca
obpasua | ombiTa % TEKy4ecTH | TeKydecTH
1 0,80 9 0,1 0,16 Vcroituusslii mpouecc
2 0,95 10 0,2 0,38 VcroiuuBhlil mpouecc
3 0,79 4 0,1 0,15 Heycroiuusslii mpouecc
3agBiseMblif[ 4 0,96 2 0,1 0,19 HeycroiuuBblii npouecc, pa3priB MOIOCH
5 0,95 2 0,09 0,17 Heycroituussiii mpouecc
6 0,95 1 0,21 0,40 Heycroifuussiif npouecc
7 0,95 3 0,1 0,46 HeycrotauBblii mpolecc, paspsiB NOJOCH
8 0,95 2 0,2 0,46 Heycroitauseiit npornece, pa3psis 1010Ck
MPOTOTHII 9 0,8 0 - - HeycToifuusslit npouecc




®OPMYIJIA U3OBPETEHH S

Croco6 npou3BOACTBA TOHKOM IIOJIOCHL, BKIHOYAKOUIMN MPOKATKy B JBYX
PaboyMX BajKax C paccornacoBaHHeM HX CKOPOCTeli 10 MeHbIIel Mepe B JBa pasa
C eIMHMYHOH CTemeHblO nedopmanuy He Menee 50% HO CyMMAapHOH CTeleHH
Aepopmarmu 75...95 %, OTIMHAIOIIMICS TEM, YTO MPOKATKY BEAYT C NEPEAHUM U
3aJHUM HaTSOKCHUAMH, TNPUYEM 3aJHee YNENbHOE HATsDKEHHE 3aJal0T PaBHBIM
0,10...0,20 or mpenena Texy4ecTH, a nepeaHee yAeIbHOE HATSIKEHHE OIIpENeNIOT

CIIENYIOIIHUM 00pa3oMm:

2
0'1=00-V—:- K, ecnu 04 < 0,45 - o,

o, = 0,45 o, ecnmu oy = 0,45 - o,

rae G — yAeIbHOE 3a/IHee HaTsHKEHHe B 0JSIX OT Mpejena TeKydecTs, H/mm?;

O1 - YAeTbHOE Nepe/iHee HAaTsHKEHHE B IONAX OT npefena TeKydectd, H/mm?;

or— npenen teky4ecta, H/MM2;

Vi - OKpyXHas CKOpOCTb Bajika, BpALIAIOLIErocs ¢ GoJbIIeH CKOPOCTBIO,
M/c;

V, - okpyXHas CKOPOCTh BaJiKa, BPalAIOLIErocs ¢ MeHbIIeit CKOPOCTBIO,
M/c;

K'=0,80...0,95 - sMnupuveckuii ko3dpUIHEHT.
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EATIK) 201900583

A. KTACCU®HUKALIWA NPEIMETA M30BPETEHMAL:
B2IB 1/28 (2006.01)

CornacHo MexIyHapoaHo# nateHTHOM kinaccupukauun (MITK)

B. OBJIACTD ITOUCKA:

[IpocMmorpeHHas JOKyMeRTaums (cucteMa knaccudukaumy 1 naaekcst MIK)
B21B 1/00, 1/28, 13/00, 27/00

DekTpoHHas 6a3a JaHHBIX, HCTIOJIB30BABLIAACA TIPH MOKCKE (HA3BAHNE Ga3bl M, €CIIU, BOSMONKHO, HCTIOJIB3YEMbIC IOUCKOBBIC TEPMUHBI)
Espacenet, EAITATHUC, Google Patents

B. IOKYMEHTBI, CHUTAIOLIIMECS PEJIEBAHTHBIMH

Kareropus* CCBUIKHM Ha IOKYMEHTHI C YKa3aHUEM, e 3TO BO3MOXKHO, PENICBAHTHBIX HacTeH OTHOCHTCS K IYHKTY Ne

D,A [RU 2542212 C1 (PEIAEPAJIbBHOE 'OCYJJAPCTBEHHOE BIO/I- 1
PKETHOE OBPA3OBATEJILHOE VUPEXJEHUE BBICHIET'O
[IPODPECCHUOHAJIBHOI'O OBPA3SOBAHNS "MATHUTOI'OP-
CKMI TOCYZIAPCTBEHHBIN TEXHUYECKWM YHUBEPCUTET
M. I''1I. HOCOBA") 20.02.2015

A [SU 1093368 A (UEJIIBUHCKUIN MTOJINTEXHUYECKUI UH- 1
CTUTYT UM.JIEHMHCKOI'O KOMCOMOIJIA) 23.05.1984

A SU 1093369 A (UEPEITOBELIKUI OPIEHA JIEHUHA Y OPJIEHA 1
TPYIOBOI'O KPACHOI'O 3HAMEHU METAJUJIYPTUYECKHH
3ABOJI UM.50-JIETHSI CCCP) 23.05.1984

A [US 2003167818 Al (KATO HEUI u np.) 11.09.2003 1

D NMOCACAYIOIHUE NOKYMECHTH! YKa3aHbl B TIPOAOIIKECHUH

«T» - Gonee NO3AHUA JOKYMEHT, OIyCTHKOBAHHEIA MOCHE AATh IPHOPHTETA H
TIpUBEACHHBIN 1A TTIOHUMAHHNS U300pETCHNA

«X» - HOKYMEHT, HMeloLui Haubonee 6/1M3K0C OTHOLICHHE K NPEAMETY NOKCKA,
NopovAIKi HOBH3HY RN M30GPETATENLCKHH YPOBCHE, B3ATHIN B OTACNBHO-

* OcoGhie KaTeropuH CChLIOYHBIX JOKYMCHTOB!

«A» - JOKyMEHT, ONIPEACIAONIMI OOUINA yPOBEHD TEXHUKH

«D» - IOKYMEHT, NIPUBEACHHBIH B €BPAa3UIHCKON 3asBke

«E» - Gonee paHHuil JOKYMEHT, HO OITyGIMKOBaHHBIH HA ATy nojauy

eBpa3sHiicKOH 3aj4BKH HIH N10CIC HEE

«O» - TOKyMEHT, OTHOCAIIMHACA K YCTHOMY PacKpEITHIO, SKCTIOHMPO-
BAHHIO U T.A.

"P" - IOKyMEHT, ONyG/THKOBAHHBIN 0 AaThI TO1A4H CBPasHHACKOH
3aBKH, HO TOCTIE IaThl HCNPALIMBAEMOro NPHOPHTETa"

CTH

«Y» - OKyMeHT, uMeromuil Hanbonee 61M3Kk0¢ OTHOLICHHE K NPEIMETY MIOWCKa,
rnopovamyii ¥306peTaTeNbCkui YPOBEHD B COYETAHMM C IPYTHMHU JIOKYMEH-
TaMH TOH € KaTeropun

«&» - IOKYMEHT, ABJAIOMHIICA NATEHTOM-AHANOrOM

«L» - JIOKYMEHT, IPUBEICHHEIH B ADYIUX LEHAX

Jlara npoBeficHUa naTenTHoro noncka: 14/04/2020

VTI0THOMOYEHHOE JINIIO: %7 /Lg
Havanpauk OT/ie/1a MEXaHUKH, QH3VKH H 3JIEKTPOTEX- % J.®. Kpeinos

HHUKHA
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