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(57) B kadecTBe M300peTeHUs MpemTaraeTcsi crnocod MOA3eMHON pa3spabOTKH MACCHBHBIX MECTOPOXICHHMU, KOTOPHIE

3a4acTyl0 MPEICTABIIOT COOOM KOHIIOMEpAT PAa3IMYHBIX COPTOB PYABI M IOPOABI C PE3KO OTIMYAFOLIMMCS
COZEpIKaHNEM MOJIE3HOTO KOMIIOHEHTA - OT CTEPUIIBHOM ITOPOABI 0 YHCTOrO CaMOPOAHOro MeTrama. D(HeKTHBHOCT
OTPabOTKH TAKOTO MECTOPOXKICHHUS MOXKET OBITh MTOBBIIICHA 3a CUET Ceapaliy Py/Ibl HEMOCPEICTBEHHO B MTOA3EMHBIX
ycioBusX. [lyist 3TOro 3aiexh NelsST Ha BhIEMOYHBIE ONOKM B Qopme mapaurenenmnena (¢ur. 1). Ortpaborka
6110Ka MPOU3BOIMUTCS KPYTOHAKIOHHBIME ClIOIMH (UL 2) ¢ HCIOJIb30BAHHEM BOCXOJSIICH OYMCTHOH BbIPaGOTKH
TpeyrojapHOro ceueHus (mos.l, ¢ur. 2), 4To MO3BOJISET TEXHOJOTMYHO H3BICKaTh PYAy B BHJIE JEHTHI (1103.2)
U 3aMemniath e€ Chimydeil 3akmankol (1103.3), B KauecTBEe KOTOPOH MOIYT HCIHOJBb30BaThCsS XBOCTBI CElaparyy.
OuncTHas BEIPabOTKa, OCTAHOBJICHHAS B BEPXHEM IPE/ICIbHOM MONOKEeHHH (1103.8), yIoOHa Ui pa3MeIleH s B Hell
cerapanoHHoro obopynosanus. K cenaparopy pyay AOCTaBISIOT KOJECHBIM TpaHCopToM. HemocpeacTBeHHO B
X071e JOOBIYHBIX PAOOT COOPYKAIOT PYNOCIYCKH (1103.6,7) 10 3KCKIHO3UBHOM TEXHOJIOTHH, Jenasi BpyO B HAKJIOHHOM
MIOTOJIOYMHE C MOMEPEYHBIM CEYCHUEM, PABHBIM CEUCHHIO OyIyILIero pynocmycka (1mo3.4) u nepekpbiBast €ro MHTOM
(1103.5). PyoCITyCKH HCIIONB3YIOT IS JOCTABKH XBOCTOB CEMapaliii B O9UCTHOI 3a00if, T/Ie MX YTHIN3UPYIOT B BUIE
3aKITaJIKH.
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AKCOHOMCTPPI?I BBIEMOYHOIO O10Ka
O — YroJ1 HAKJIOHa OTpﬂﬁaTblBaeMOTO CJI0s, M — HOpMaJibHasl MOIIHOCTh CJIOS.
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BeprHKaIbHOE CEUEHHE B IJIOCKOCTH PyAOCIyCKOB

1- ouncTHas BEIpaGoTKa; 2 — CII0M BHIHMMAEMOM PYJIbL; 3 — CIIOH IIOJCHITAEMO# 3aKTajKu:

4 — Bpy6 B MOTOJIOYHHE; 5 — MEPEKPHIBAIOLIHIA IIUT (B IIPOMEXYTOUHOM, HE TIPHIKATOM
TOJIOXKEHUH); 6 — COOPYIKaeMBIii PYIOCIyCK; 7 — PyJIOCTyCK OTpabaThIBAEMOTO CIIOST;

8 — BEIpaGoTKa B OM B KOTOpPO# cernaparop;

9 — POEKTHOE IOJIOKEHHE OUHCTHOM BBIPAGOTKH BBIIEIIEKALIETO CIIOS.
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MIIK E21C 41/16

Crnoco6 moazemMHo# pa3zpadoTKH MeCTOPOXKAEHHII ¢ cenapaiueil py/abl B 30He FTOPHBIX
padoT

Omnucanne u3o0peTeHus

N3obpereHre OTHOCHTCS K pa3paboTKe MECTOPOXKIACHHH IOJE3HBIX HCKOMAeMbIX
IOJ3EMHBIM CIIOCOOOM.

ITpaxTHyecku Bce pyJHBIE Telda COCTOAT U3 Oojiee MEIKHUX (PparMeHTOB ¢ pa3IMuHBIMH
COAEPIKAHUAMH IIOJIE3HONO KOMIIOHEHTa, M3MEHSIOIUMHCS OT MAaKCHMAJIBHBIX 3HA4YEHUH 10
HyJis1. [Ipyu onpenenéHHBIX YCIOBHSX, 3aBHCSAINUX OT pa3Mepa TaKUX (PparMEeHTOB W HAIHYUS
KOHTPaCTHOCTH 110 KaKoMy-HUOy1b HU3nUecKoMy MOoKa3aTelo Mex Ay OeaHoi u 6oraroit pynoi,
MOSIBJIAETCS BO3MOXKHOCTD Pa3CiICHUs] PYAHOH Macchl Ha COOCTBEHHO pyAy ¥ HEKOHAMIIMOHHYIO
COCTABJIAIONIYI0. B HacTrosee BpeMs CyIIECTBYIOT KOMIIAKTHBIE, BBHICOKOIIPOH3BOJUTEIbHBIE
cenapaTropsl CIIOCOOHBIE KadeCTBEHHO OCYINECTBIATh Takoe pasfeneHue. Ha mpaxtuke sty
TEXHOJIOTHYECKYIO OIIEpalMIO celyac NPOU3BOAAT HA 3€MHOM NOBEpXHOCTH. EcTecTBEHHO, 4TO
JUI 3TOTO BCIO PyJHYIO Maccy HYXKHO BBLIATh Ha-ropa, MOHecs (MHAHCOBBIC 3aTpaThl, a IMOCie
cenapalyyd HeoOXOAUMO YTWIM3HPOBATh XBOCTBI, MPUYMHSS ONpENENEHHBIN yuiepd 5KOJOrHH.
ITosToMy mpuBIIEKaTEeNbHO IIEPEHECTH IIPOLIECC Cemapalud B  IMOJA3EMHBIC  YCJIOBHS,
MaKCUMaJIbHO NPUOIM3UB €ro K 30HE MPOU3BOJICTBA JOOBMHBIX paboT. [l peanu3anuu Takoi
TEXHOJIOTHH HEOOXO MBI CIIEAYIOIINE YCIOBHUS:

1. Hanuume ropHo#l BbIpaOOTKH, aBTOHOMHOH OT 30HBI JOOBIYHBEIX pPaboOT, C
napameTpamH, JOCTATOYHBIMU JIJIS pa3MeElleHHUs cerapalliOHHOro 000pyI0BaHHUA.

2. BO3MOXHOCTb yTUJIM3AlMK XBOCTOB CEeIapalliH.

3. ObecrnieueHue TEXHOJIOIMYHOH TPAHCIOPTUPOBKHA XBOCTOB OOpaTHO B JOOBIMHYIO
BEIPabOTKY.

Haubonee mpocTo amanTupoBaTh K JOCTHXKCHHIO BBIICIIOCTABIICHHBIX YCIIOBHM
«CucreMy mnom3eMHON pa3pabOTKH IIOJIE3HBIX KMCKOMAEMBIX C HETBEPIACIOIIECH 3aKIaAKON»
(matent RU 2219339). ITosToMy nprHHMaeM e€ B KaueCTBE MPOTOTHUIIA.

CorynacHO TPOTOTHILY, BBHIEMOYHBIH OJIOK AENAT HA CJIIOM ONTHMAIBHOM MOIMHOCTH C
3a[laHHbIMU yTJIaMHU HakjIoHa (puc.l).

BrieMky pyzabl HIpoOH3BOAST B KaKIOM CIIO€ CHU3Y-BBEPX M OCYIIECTBISIOT 3aKJIAAKY
BBIPAOOTAHHOrO IPOCTPAHCTBA CHITYYHM 3aKJIJ04HBIM MatepuaioM (puc.2). [lomepeunoe
CEeYEeHHE OYUCTHOM BBIPaOOTKH 1 uMeeT GopMy TpeyrojabHUKA, IPEACTABICHHYIO BEPTUKATHHBIM
3a00€M, TOPH30HTAIBHOH MOJOMIBOW M HAKJIOHHOW MOTOJOYMHOM. W3 320608 OTOMBAIOT IEHTY

pynsl 2, pyAy OTTPY>KaloT, a Ha MOJOMIBY MOJCKHINAIOT CIIOH 3aKkianky 3. B Buae 3aKi1aq04HOro
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MaTepuaia MOTYT OBITh HCHOJIB30BAaHBL, B TOM YHCIE, U XBOCTHI cemapanuu. Takum obpazom
petnaercs npobiieMa X yTHIU3aLUH.

OuncrtHas BbIpaboTKa §, HaXoAsmIasgcs B BEPXHEM HIpE/ENbHOM IOJIOXKEHUU, HE OyIeT
3aJelicTBOBaHa B TEYEHHUE JUIMTEIBHOIO IPOMEXYTKa BpEMEHH, IIOKa OTpabaThiBaeTCs
cleAyromui cioil. B 31oit BeipaboTke ycTaHaBnuBaOT 000opynoBaHue i cenapanui. OTOUTYIO
PYAY CaMOXOJHBIM TPAHCIOPTOM K3 OYUCTHOTO 3a00s JOCTaBIAIOT K cemaparopy. Pymnyro
Maccy cenapupyror. IIpolyKTUBHYIO 4acTh pyIsl BBIIAIOT Ha-ropa MO CXeMe JACHCTBYIOLIErO
TEXHOJIOTHYECKOTO perjlaMeHTa. XBOCTHl CeHapaliid IEepemyCKaloT B OYHMCTHOH 3a0ol 1o
PYZAOCIIYCKY 7, TI€ UCIIONB3YIOT B KAUECTBE 3aKJIAIKH.

CoopyxeHHe pyZOCIHYCKOB B KaX/IOM CJIO€ COBMEIIAIOT C IIPOM3BOACTBOM JOOBIYHBIX
paboT caenyromuM oOpa3oM. B HakIOHHOH NOTOJNIOYMHE OYUCTHOM BHIPAOOTKM AENAIOT
NPOTSHKEHHBIA BpyO 4 3a1laHHOTO MONEPEYHOTO CEYEHUs, OPUEHTUPOBAHHBIH NONEpEK OYUCTHON
BbIpabOTKH. Bpy0 B MIOCKOCTH HOTOJIOYHHBI NEPEKPHIBAIOT IUTOM 5 (Ha pUC. 2 AT [TOKA3aH B
IPOMEXYTOYHOM, HE IPHXKATOM IOJIOKEHUH), KOTOPBIH, IOCJE €ro 3achlIKU 3aKJIaJ0YHBIM
MaTepHajioOM €O CTOPOHBl OYHMCTHOH BBIPaOOTKH, CTAHOBUTCS YETBEPTOM, 3aMbIKaroIien
IUIOCKOCTBIO PYIOCITYCKA.

Pynocnmyck MOXXHO CTpOMTB M IO THIYy TpyOONIpOBOAA, NOCTATOYHOIO AHaMETpa s
nepemycka pyabl. Jis 3Toro, mo Mepe NMpOABMXKEHUS OYHCTHOro 3abos, BO BpyO MOMEIAIOT

CEeKIMH TPYOBI M CTBIKYIOT MX, HapalluBas TPyOOIIPOBO.

[TpakTHyeckas pealnu3aius

Peanu3auus  HaumHaeTcs C  OPOXOAKM  CTaHAApTHOro  HaGopa  BBIPabOOTOK,
obecreynBaOIIAX JOCTYN K oTpabarbiBaeMoMmy 6050ky. C HEKOTOPHIMM BapHallUsIMH, B
3aBUCHMOCTH OT KOHKPETHBIX YCJIOBHMi, B 3TOT HaboOp MOTyT BXOAMTb OTKaTOYHBIE U
BEHTWIALMOHHBIE KBEpPIILIard, COUPaIbHBI TPAaHCHOPTHBIN Che3ll, BEPTUKAIbHBIE BHIPAOOTKH,
IpeHa3HaYeHHbIE 171 BEHTUJLALMH, PABHO KaK U APyTHe BCIIOMOTaTeNIbHbIE BEIPAOOTKH.

OTpaboTKy KakIOr0 HAaKJIOHHOTO CJIOS HaYMHAIOT C MPOXOAKH Hape3HOW BhIpabOTKH,
poOJb KOTOPOH BBINOMHSET BbIPAOOTKA, MO CYIIECTBY SIBILTIOLIASICS OYHCTHOM Ha HUKHEH
orMmeTKe 6sioka. OuncTHas BeIpaboTKa | MMeeT TpeyroJibHOe MOIMEpeYHoe CeyeHHe. Takas, He
COBCEM TpaJUIMOHHas ¢opMa, OPraHWYHO BIHCHIBACTCA B T'ECOMETPHUCCKYIO MOIENIb C
HaKJIOHHBIMH ciossMH. Kpome Toro, TpeyronpHas ¢opmMa HONEPEYHOr0 CEUCHHS NPUAAET
BBIPDA0OTKE JOIOJTHUTENBHYIO YCTOHMYMBOCTh, @ HAKIOHHYIO IOTOJOYMHY MOXHO IPOCTO H
TEXHOJIOTHYHO KPENHTh MEPE/BHKHON Kpenblo, obecnednBas 0€30MacHOCTH MPOU3BOACTBA

pabot B ounctHOM 3a60e. [loouepEénHyio oTpaboTKy ClI0EB IPOU3BOIAT CHH3Y-BBEPX, IPOABHUIAs
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OYHCTHYIO BBIpa0OTKY B IMoOmepedyHoM HampasieHuu. Korjga oumcTHas BbIpabOTKAa JOCTHIHET
BEPXHETO MPEeeIbHOro MoJoKeHusd 8 e€ ocraHaBnuBaioT. Ha nmeprosa BpeMeHH, HEOOXOUMBIH
JUIE OTPabOTKH CIEAYIOUIETO CJI0sS OHa He OyJeT 3a/JeHCTBOBaHA HETOCPEICTBEHHO TOPHBIMHU
paboTtamu. [ToaToMy €€ HCONMB3YIOT ISl yCTAHOBKU 000PY/IOBAHHS CENapalyy.

OunctHble pabOTHI MPOM3BOJAT MO IMKIMYHOH cxeme. OTOMBAIOT pydy JEHTOH 2 H3
BepTUKaNbHOTO 320051, [Ipn O6ypoB3pBIBHOM crnioco6e OJHOBPEMEHHO ¢ OOypHBaHHEM DYIHOIO
3a00s 3a0ypHBaIOT LIMYPHl H B HAKJIOHHOHM MOTOJNOYMHE A co3ganus Bpyba 4. Otburyro pyny
OTrpyXaroT. Bpy0d mepekppIBalOT IMUTOM S WJIM B HETO MOHTHUPYIOT CEKLHMIO TpyObl. BakHO
OTMETHTB, YTO MPH MPOJBHXEHUN OYMCTHOrO 320051 BBEPX, MOTAIIACTCA 4acTh pPyNoCHycKa 7 B
otpabatpiBaeMoM ciioe. [lo3ToMy BBICBOOOXJaeMble IOUT HIM CEKUHUIO TPYOBI M3 HEro
IIEPEHOCAT BO BHOBbH COOPYXaeMBIi pylocmyck 6, TEM CaMbIM HCIOJIb3Ysi UX MHOTOKPAaTHO.

OTrpyXeHHYI0O pyAy TpaHCIOPTHpPYIOT B BhEIpaboTky 8. Tam €€ cemapupyror.
HempoayKTHBHYIO YacTh MO PYIOCHYCKYy 7 HepemycKaloT B OYHCTHYIO BbIpaboTKy 1, rzae
UCTIONB3YIOT B KauecTBe 3akiaaaku 3. Ha 3ToM T0OBIMHON IIUKII 3aKaHYHUBAETCA.

Oboraménnyo pyay IMocie cemapalMd BBIJAIOT Ha-ropa M AanbHelmmeld riy6okoi

nepepabOoTKH.



Cnoco6 noazemMHol pa3padoTKH MeCTOPOXKICHHIl ¢ cenapanueH pyas! B 30He TOPHBIX
padot

dopmyna n3o00peTeHus

1. Cnoco6 moa3eMHO# pa3palOTKM MECTOPOXKACHUN TBEPIABIX MOJE3HBIX HCKOIIAEMBIX
BKJTIOYAIOIIMI pa3/ielieHue PyJAHOH 3ayiexu Ha OJIOKH, pa3jesieHue OJ0oKa Ha HAaKJIOHHBIE CJIOH,
BBIEMKY PYJbI B K&KJIOM CJIO€ B BOCXOJSIIEM MOPSJIKE, 3aKIa/IKy BEIpa0OTaHHOTO MMPOCTPAHCTBA
CBIIYYMM MaTepUajioM, OTIMYAIOIIMNCA TE€M, YTO OJHOBPEMEHHO C IPOBEIECHUEM B KaXKIOM
O4YEepeTHOM €J10€ JOOBIMHBIX paboT, B BBILIECIEKAIIEM CIIO€ COOPYKAIOT PYMOCIIYCKH, KOTOPBIE,
HauuHasl ¢ HIKHEH OTMEeTKHU 0JI0Ka, IOCEKIIMOHHO HapallUBaOT CHU3Y-BBEPX, UIS COOPYKEHHS
OUEpENHON CEeKIMHU pPYHOCIycKa B HAKIOHHOW MOTOJIOYMHE J[AENAlOT INPOTSKECHHBI BpyO
3a7]aHHOTO TIONIEPEYHOT0 CEYEHHs], OPUEHTHPOBAHHBIA MONEPEK OYUCTHOH BBIPAOOTKH, BPYO B
IIOCKOCTH TOTOJIOYMHBI NEPEKPBHIBAIOT IIUTOM, KOTOPBIM, IIOCIE €ro 3achIIKH 3aKJIaJO4YHBIM
MaTEepHaJIOM CO CTOPOHBI OYHCTHOW BBIPaOOTKH, CTAHOBUTCS UETBEPTOH, 3aMbIKarOIIEH
IUIOCKOCTBIO  pyAOCIycka, OTOMTYIO pyay U3 OYMCTHOro 3a00s TpaHCHOPTUPYIOT B
OCTAaHOBJICHHYIO B IpPEAEIbHOM TIOJOXXKEHHHM OYMCTHYIO BBIpaOOTKY  HpeABbIAYIIEro
HIDKEPACIOJIaraeMoro, yxe OTpaOOTaHHOrO CJos, TAe pPyAy CENapupyroT, pasjenss IIo
[IOKa3aTelisiM KadecTBa, NMPOAYKTHUBHYIO COCTaBIISIIOLIYIO BBIJAIOT Ha-ropa, a HEIMPOAYKTHBHYIO
[0 pyAOCIycKaM, paHee BCTPOCHHBIM IO aHAJIOTUYHOHW TEXHOJIOTMH B OTpabaThIBaeMBIi CIIOH,
NEPEIYCKAIOT B ICHCTBYIONIYIO OYHCTHYIO BBIpAOOTKY M YKJIQIBIBAIOT B €€ MOJIOIIBY B KA4eCTBE
CBINy4YeH 3aKJIaKH.

2. Cnoco6 mo myHKTY 1, OTIMYAOIMHCA TeM, PYIOCIIYCK COOPYXAalT B BHJE
TpyOonpoBoaa, MJIsi 4ero B NOATOTOBJICHHBIM B HAKJIOHHOM IMOTOJIOYMHE BpYO NOMEINAIOT
CEKIIMIO TPYOBl, 1OCTaTOYHOTO AMAMETpa Ui MEperycKa pPyabl, HIPUCTHIKOBBIBAIOT €€ K BEPXY

TpyOBl, CMOHTHPOBAHHOU paHEee aHAJIOTHYHBIM CIIOCOOOM.



Cnoco0 noazemMHol pa3spadoTKu MeCTOPOKAeHHUIl ¢ cenapauMeii pyabl B 30He FOPHBIX
padoTt

Puc.1

AKCOHOMETPHS BBIEMOYHOTO OJIOKa

O — yIroJjl HaKJIOHa OTpa6aTbIBaeMOFO CJIOsA, M — HOPpMaJibHAasA MOIIHOCTDb CJIOA.



Cnoco6 noazemHol pazpaboTkn MecTOPOXKIEHHI ¢ cemapanueil pyAbl B 30He FOPHBIX
padoT

Puc. 2

BepTI/IKaJII)HOC CCUCHHUCE B IIJIOCKOCTH PYAOCIIYCKOB

1- ouncTHas BEIpabOTKA; 2 — CJIOH BRIHUMAEMOM pyIBL; 3 — CIIOM MOACHIIAEMON 3aKIaIKH:
4 — Bpy6 B NOTOJIOYUHE; 5 — MEPEKPHIBAIOIINH IIHT (B MPOMEXYTOUHOM, HE IPHKATOM
IIOJIOKEHHH); 6 — COOpYIKAEMBIil pylocnycK; 7 — pyAOCIYCK OTpabaThiBaEMOro CJI0s;

8 — BEIPabOTKa B IIPEIETILHOM II0JI0XKEHHH, B KOTOPOM YCTaHABIMBAETCA CENApaTop;

9-— IIPOCKTHOC ITOJIOKCHHUC OYHCTHOH BI:Ipa60TKI/I BBIIICJIC)KANIIETO CJIOA.
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MOCNAEAYIOIINE NOKYMCHTBI YKa3aHbl B IPOJ0JDKCHUHA

N «T» - Gonee MO3AHUI TOKYMEHT, OMYGIMKOBaHHBII MI0CHE AaThl NPUOPHTETA K
Oco6bIe KaTeropuH CCHIIOUHBIX JIOKYMEHTOB!

«A» - IOKYMEHT, onpesiesionuit 061K YPOBESHB TEXHHKH TIPHBEICHHBIH 715 OHUMAHMA H306peTeHUA
D - IOKYMEHT, NPHBEIEHHBI B €BPASHACKON 3a%BKe («(X» - LOKYMEHT, UMeIomuii HauGoNee GIM3KOe OTHOMICHHUE K NPEJIMETY TOKCKA,

«E» - 6oniee paHHuii JOKYMEHT, HO ONyO/IMKOBaHHBIN Ha AaTy Nojayn rnopodamyit HOBM3HY WK H300PETATENLCKUH YPOBCHD, B3ATHIH B OTACbLHO-
eBpa3MiiCKOM 3ajABKH HJIM NOCTIE HEe o

O - J10KYMEHT, OTHOCAILMHCA K YCTHOMY PACKDLITHIO, SKCIOHHPO- «Y» - IOKYMEHT, MMeroIuii Haubosee GIH3KOE OTHOLIEHHE K NMPEAMETY NOUCKa,
BAHHIO ¥ T nopouauuii u306peTaTeNECKUA YPOBCHB B COMETAHHH C APYTUMH JOKYMCH-

"P" - NOKYMEHT, Oy61MKOBAHHBIH IO ATl 10/24H €BPasHACKOR & TaMH TOM ke Ka'reropm;
3aABKH, HO MOC/IE JaThl UCTIPALIHBAEMOTO ipHOpHTETa” («&» - IIOKYMEHT, ABOLUMHCA NATCHTOM-aHANIOTOM
«L» - NOKYMEHT, NPHBECHHbINA B APYTUX LEAAX

Jlata npoBeieHns naTenTHOTO Noucka: 27/10/2022
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