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(57) Usobpetenue oTHOCHTCS K HedTen00BIBatOIICH
MPOMBIIIICHHOCTH, B YaCTHOCTH K TEXHHUKE yIpaBiie-
HUS, 1 MOXET OBITh HCIIOJIb30BaHO B CHCTEMax LCH-
TPaJM30BAaHHOTO YIPABJICHHS NPOLECCaMH (HUIBTpa-
uH 1 [o0sran He(TH. CyIIHOCTH N300pEeTEHHsSI COCTO-
UT B CIIOCO0E YIIpaBICHHUS MPOIECCOM NOOBIYH Hed-
TH, 3aKJIIOYAIOIIEMCSl B PETYIMPOBAHUN BOJIOTa30BO-
ro BO3ZACHCTBHS Ha OOBOJHEHHBIC ITACTHI M pacyeTe
mmokazaresst 3pPEeKTUBHOCTH KaK PEryTUpyIOmEero ma-
pamerpa. CymHOCTh M300pETeHHST COCTOUT TAaKKe B
YCTPOUCTBE JJ1sl aBTOMATHYECKOTO PETYIMPOBAHHMS I10-
Jla4d BOJBI W/HMJIM T'a3a B HATHETATEIBHYIO CKBAXKHUHY.
3asBisieMoe H300peTeHNE MTO3BOJISET TOBBICHTH PEH-
Ta0EeTBPHOCTh SKCILTyaTallny HEPTSHBIX 3alIeKeH.
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COocos YIIPABJIEHH S IIPOLECCOM AOBBIYY HE®TH
U YCTPOIiCcTBO AJLSI ETO OCYIIECTBJIEHMS

MzBecren CIoco6  ynpapnenug HpoueccoM  no6pryp HepTH (1),
SaKmoYaromuiicy g ABTOMaTHYECKOM PerymupoBanuy  crabumpnocty nonayy

yOHHHOrO Hacoca, nonnepxanuy ITIOCTOSIHHOrO AHUHAMHYECKOTO  ypopHg

lIpoueccom no6ergy HedTy,
Henocrarkom AAHHOIO crroco6a ABIIETCS TO, 4TO B ey YHpaBieHye
poueccom no6pryy HedTH OCywmecTBnsercs Tompko 4epe3  nobriBaromyro

CKBa)KI/IH_y, a HaI“HeTaTeJIBHaH CKBa)HHa, ABJISIIOIIASACS OCHOBHEIM y3nom B

sddexTuBHOCTYH OTIavH miacra,

HUzBecren crnoco6  (2) YIpaBIeHHS  mponeccom ROOBI9H  Hedry,
HCIIONB3YIoMmK i1 METOL  cTuMymHpoBanuyg KallWINIApHOro  pachpegnenenus
KHIOKOCTEH B myacre IyTeM nmukmmdeckoif saxayxy BOZBI B HarHeraTensHyio

CKBaXKHHy. [T OIOJDKHMTENEHOCTE, L¥KIIa CTYTUPYETCS OT  MUHHManbHO}
Hy. llp




THIPONMHAMUYECKOTO  DeryiTHpOBaHMS Ha Nno3nHeR  cragup paspaboTku
MECTOPOXIECHUH,

YkasaHHBIe cHOCOGHI MO3BOITIOT TIOBRICHTE OGBIYY Hetn M YMEHBIIUTD
00BOIHEHHOCTE HOGEIBaeMO TLTaCTOBOM JXMAKOCTH.

Henocrarkom pammoro crocoba sBisercs To, yro OH paspaboran g
ONPEIENCHHBIX  TIeO0JOrMYEeCKHX CTPYKTYyp m, KpoMeé Toro, Bo Bcex
BBIICYKa3aHHBIX  cmocobax ge YIT€H  axrop pacxoma rasa, xak
HHTEeHCHOUIHPYIOLMiA (akTOp nporeccos KCILTyaTauy HeTAHOro mracta,

Han6onee 6muskum TEXHUYECKUM DpelIeHHMeM K 3aABIIIEMOMY  CrI0COGY
ABIACTCA U3BECTHBIH (4) cmoco6 MaKCHMaJIbHOrO HoM3BIIeYeH s OCTaTOYHOIH
He()TH U3 paHee BBIPaGOTaHHEIX 06BOJHEHHEIX MECTOPOXNCHHIT IIpH BOZOra30B80M
BO3NEACTBHN Ha OGBONHEHHEIE TUIACTEI Yepe3 HarHeTaTepHEe CKBaXXMHBI M
pacuet adexTHBHOCTH HCII0JIB3yEMOT0 Cr1ocoba,

Crnioco6 nosBosser YBEIIHHTE HEPTEOTAAYY He MeHee 9eM Ha 7% .

HenocratkoM mammoro criocoba  sBnmseTCS TO, YTO B HeM IpexycMoTpena
Pa30MKHyTas cuCTeMa ynpaBneHus ,T.e. He HCIIONB3YeTCA NpHHIuT YTIpaBieHus ¢
06paTHOI CBs3BIO.

3amaua  w306perenms COCTOMT B paspaGoTke crocoGa YTpaBleHHs
TiponeccoM  no6erau  Hedrw, TIOBBIIIAIOIEM  peHTa6eNpHOCTE HedreoTnayu
IL1acTa.

CymmocTs n306perenus COCTOHT B crioco6e ynpasnenus npoueccoM 1o6eray
He(TH, 3aKmovaromeMcs B PerynupoBanuy BOLIOra30BOro BosmelfcTrus ua
O0BOIHEHHEIE IIacTEL, pactiera noxasarens s¢pdhexTuBHOCTY Kak perymupyiomero

Ilapamerpa. Crioco6 Bkirogaer H3MEpeHne Ha Jo6bIBarome; CKBa)XHHe Jie6uTa
HeTH (Q,) ¥ Boms! (@Qp); mo dbopmyie: I'I:‘,p = Q,(1 + -g—“) PacCYHTEIBAIOT
B

3Ha4YeHHue Sq)QJGKTPIBHOCTI/I HC(I)TCOTJ.I&‘IPI CpaBHHUBAIOT pacyeTHoe 3HayeHue

TIoKazaTesns 3¢ dhekTUBHOCTH ( I155) ¢ ero HoMuHANEHEN (3amaHHEIM) 3HAYeHKEN

(Il,y) ¥ 110 pesynsraTam CpaBHeHus: All, = I, — 10, OCYIUECTBIISIOT




PerypoBaHue MOaYH BOALI /MM ra3a B HATHETATEBHYIO CKBaXXHHY; IIPH 3TOM
ecin All, — min, To yBeNnHYHBAIOT pacXoll BOAOra30B0i CMECH H Haobopor.

CymHocTh H300pEeTEH s COCTOUT TAKXKE B yCTpolicTBe mis aBTOMaTquckoro
YHpaBJeHus mponeccoM Ao6sran HedTu. VerpoiicTso COZEPXHUT JaTYHKU Pacxoja
HE(TH ¥ BOJEBI, YCTAaHOBJIEHHEIE Ha NOGHIBaOmeit CKBaXXHHe, OJIOK ynpaBneHus u
MHIHKAIMHA, PEryJTOPE! Pacxona BOXBI M ra3a, M HCIOIHUTENbHELe MEXaHH3MEI,
YCTAHOBJCHHBIE Ha JIMHAH MOJa4H BOALI ¥ I'233 B HATHETATE/BHYIO CKBaXkuHy. Bce
BBIXOZIEI IATTHKOB Y€PE3 COOTBETCTBYIOMINE NPeOGPA30OBATENH CBI3AHEL C BXOZLOM
6J10Ka yNpaBleHUs U HHIAKAUUH (BYN).

CpaBHUTENBHEIN aHAIH3 3asABISEMOroO 1300peTeHus U mpoToTHNa TIo0Kas3al,
4TO 3asABJIAEMBIH CIIOCOO OTIHYaeTcs OT H3BECTHOIO HOBBIMH CYILECTBEHHBIMH
NpU3HAKAMH TaKMM KaK U3MepeHue ae6uta HebTH U BOXs, u pacyer mnokasareins
spdexTnBHOCTH HedTeOTHAUM, MO3BONMOmME, B pexuMe obpaTHOM cBs3y,
OCYIMICCTBIIATE YIPABNECHHE NPOLECCOM MOGHIMU HebTH myTem peryIupoBaHue
OJaYd BOABI W/WIM rasza B HAarHeTaTeNbHYI0 CKBAXKHHY. HoBeimu
CYWECTBEHHBIMA NPH3HAKAMH TaKXe SABJIAIOTCA:  YCTAHOBKA JATYUKOB (MM
TPYNIoBas 3aMepHas YCTaHOBKa) pacxoia HehTH W BOZEI YCTaHOBNIEHHBIX Ha
BEIKHIHOH JIMHUM NOGBIBArOIIEll CKBaXKHHEL, PEryIATOpE! pacxofa rasa M BOJIEI
YCTaHOBNIEHHEIH mocie 6/0Ka YNpaBlieHHA H WHIOMKALME H UCTIOTHUTEILHOTO
MEXaHH3Ma, yCTAaHOB/ICHHOT0 Ha JIMHUM IIOJ[a4H ra3a B [IOTOK HalHeTaeMol BOJEI.

CpaBHUTENBHEIN aHATH3 C APYTHMH H3BECTHBIMH DEIUCHHMAMHM B NaHHOI
o6IIacTH MoKasal, 4To He HaiIeHEI pemenmi, COBMaJalomue ¢ 3agBiseMbIM. Tak,
KaK OCHOBHBIMHM ITIOKazaTelIMH S5((EKTHBHOCTH SBISIOTCH nebur HeptH M
06BOZHEHHOCTD ILIACTOBOM JKHIKOCTH (dmouna), To B oTiHyme or IPOTOTHIIA, B
KOTOpOM NpeZlyCMaTpUBACTCA Pa3OMKHYTas CHCTEMA YIIpaBIeHHs (ynpaenenue no
BO3MYILIEHHIO) TOKa3aTessMH KadecTBa AOOBIYH HeTH ¢ mOMOmBIO momaum
TIOyTHOr'O Ta3a B ILIACT BOABI C LENbI0 MAKCHMH3ALMH JOH3BICYEHH S OCTATOIHOLN
HeTH U3 paHee OOGBOIHEHHEIX IIaCTOB, B 3afABJIIEMOM HM300PETEHHH OLEeHKa

Ka4eCTBEHHBIX ITOKa3aTeliell JOOBIYH He(bTPI OCYILICCTBIAETCH IIO AJIrOPHUTMY,
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Paspaborannomy aBTOpaMH H30GpeTeHus, a YIPaBICHUE NpPOLECCaMH HOGHIYK
HeTH ocymecTsercy TI0 NpHHUKTY 06paTHO CBs3yY,

Ipennoxennrrit AITOPHTM  pacyeta  nokasarens 3¢ dextuBHOCTH
IKCIUTyaTallMM Imracra (II3311) u IIDUHIHI YIpaBieHHs c 06paTHON CBs3RI0

TO3BOJIIOT HHTErpaTHBHO Y4Y€CTh BIHIHHE HE€TraTUBHEIX (i)aKTOpOB, BIIMAIOIIUX Ha

Cymrocrs H300peTeHns IIPOMIIIOCTPUPOBaHa Ha ¢ur.1, rne IpHBeeHa
NIPHHUMNIKANBHAS cxema YCTpo#cTBa ynpasnenus Tponieccamu 1o6srae HedhTw,

KOTOpast comepxut: pmaruypx U3Mepenus nebura Hedru 1; npeo6pazosarens

ABJSIOTCS H3BECTHBIMM YCTPOHCTBAMH: B OCHOBHOM ¢ 9TOH WENBI0 HCIOMB3YIOT,

MOAHGUIHPOBaHHYIO aBTOpaMu u306perenns, dopmy ATM

(aBTOMaTH3MpOBANKLH TPYNIIOBOK MepHHK - eBpasmiickuit narent Ne 019274),
Crioco6 OCYIIECTBIISIETCY CIeayromuM o6paszom.

B BYU na OCHOBaHWH (axTHYecKnx 3HaveHmMif nebuta medpru (Q,) u BOZEI
(@) mo IIPENOKEHHOMY amropurMy I, = Q, (1 + %i) PaCCUHTEIBAIOTCH
B

3HaveHus ( I1,). Ionygennoe PacyeTHoe 3HaveHue (Il,p) cpaBHmBaor ¢

HOMUHAJIBHEIM (BaJIaHHBIM) 3HaveHueMm (II,,) (AHS = Il - n:-m) H Ipu
OTKJIOHEHMH B CTOPOHY yBenWueHus 3a AOIIyCTHMBIM mpenenoM, 8 BYU 5
BbIpabaTsiBaeTcy COOTBETCTBYIOLIHIA YUPABIIONIMI CHIHAN B BHpe YCTaHOBKH
PETynaTopoM pacxonma rasa 6 H BOHBI 9, KOTOpEIE BO3NENCTBHEM Ha

HCIONHATENBHEIE MEXaHU3MEL 7 1 10, ycrarosnennsie na mumum II0JjavH rasa 8 u




TeXHOJIOFPI‘-IeCKI/IM PernamMenToM.
33.SIBJISICM06 H306peTeHHe IIO3BOJIsIET IIOBBICHUTE peHTa6CJIBHOCTI>

SKCILTyaTauuu HedTsaprk 3ajexeit.

ABTOpEI: Amnes T.A.
P3aes A6.T.
Pacynos C.P.
Hupexrop Hncruryra
Cucrem Ypasnenus HAHA,

aKaJeMuK
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©®OPMYJIA U30BPETEHUS

1. Cnoco6 ynpasnenns npoueccoM A0OBIMH He(TH, 3aKITIOYAIOIIMIiCS B
BONIOra3soBOM BO3AeHCTBHHU Ha 0GBOAHEHHbIE ITACTE U OIIpeAeIeHus
addexTUBHOCTH HepTeoTRAY 1acTa, OTIMIAIOIIMIACA TEM, YTO Ha NOGHIBaIOLIE]
CKBOXHHE M3MepsIoT Aebut HedTy (Qy) U BOAEI (@), onpenensior 3HaYeHue

3¢ pexTHBHOCTH HedTreoTaaun
Hap = Qy(1+ 2!1),
Qs

CPaBHMBAIOT PACYETHOE 3HAYEHHE ITOKA3aTeNs adpexruBHOCTH ( Il,,) c ero

HOMMHAIIBHBIM (3a[JaHHEIM) 3HAYEHHeM (Il;4) u 1o pesynpraTam cpaBHeHus:

All, = IIyp — I,y
OCYWIECTBILIOT PETYNMPOBaHHUE IIONAYH BOIEI /M ra3a B HarHeTaTeIbHYIO
CKBaXXHHY; IIPH 3TOM €CIIH AIly = min, To yBenuuuBaroT pacxon Boﬁbl u/unu raza
H Hao60poT.

2. Ycrpoiicte s OCYIIECTBIEHHsI crnocoba 1o 1.l COIEPXKUT JATIMKH
pacxonma He(TM H BOZBI, YCTaHOBIEHHEIE Ha NOOBIBaKOINEM CKBaXKHMHE, GJIOK
YIPAaBICHUA ¥ MHAMKALMH, DETYNATOPH! Pacxoa BOIEI H rasa, ¥ UCIIOJHHUTENILHbIE
MEXaHM3Mbl, yCTaHOBJICHHBIE HA JMHMH IIOLAYHM BOXBI M ra3a B HarHeTaTeNbHYIO
CKBaXHHY; BCE BBIXOJEI narqnxds Hepe3 COOTBETCTBYIOLIME NpeobpasoBaTeny

. CBA3aHBI C BXOZOM 6I10Ka yIIpaBieHus u uHpuKkanuu (BYH).

ABTODEI:

Hupexrop Uucturyra l
CucteM Ynpasnenus HAHA,
| aKaJIeMUK 4 ) nues T.A.
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WUHCTUTYT CUCTEM YITPABJIEHWS HALIMOHAJIBHOM AKAJTEMUH HAVK
A3EPBAMJDKAHCKOM PECITYBJIMKU

D HekoTopsie NYHKTHI (OPMYJIbI He MOAIEKAT MOHCKY (cM. pasae I 10N0JHHTENLHOTO JHCTA)
D Exuncrso u3obperenns ne cobimoaeHo (cm. pasaes Il 10n0oaHHTeIbHOr0 JHCTa)

A. KIACCHOUKAIUA ITPEIMETA U30BPETEHHA:

E21B 43/16 (2006.01)

CornacHo MesxayHapoAHOH nareHTHOH kiaccudukaumuy (MIIK) niu HauuoHaIbHOH knaccupukany u MIIK

b. OBJIACTb IIOMCKA.

MHUHHMYM NPOCMOTPEHHOM JOKyMeHTaIMH (cucTema knaccudukauun u uaaekcsr MIIK)

E21B 43/00, 43/12-43/28, 28/00

Jlpyras ipoBepeHHas JOKYMEHTALMS B TOH Mepe, B kako#i OHa BKIIOYCHA B 06,1acTh MOMCKA:

B. JOKYMEHTbBI, CHUTAIOIUMECA PEJIEBAHTHBIMU

Kareropns* CCBUIKM Ha JOKYMEHTBI C YKa3aHHEM, Ti€ 3TO BO3MOXHO, PEICBAHTHBIX YacTed OTHOCHTCS K NYHKTY Ne
X RU 2571124 C2 (HUKOJIAEB OJIET CEPTEEBHY) 20.12.2015, c. 10, 1,2
crpoka 18-c. 12, cTpoxa 19
X BA®HWH Tumyp Pudosuy. CoBepLICHCTBOBAHHE TEXHOJIOTHI BOIOra30Boro 1

BO3JEHCTBHA Ha IJIACT Ha HECTALIMOHAPHOM pexUME. JluccepTanys Ha COUCKaHue
Y4EHOH CTeNeHH KaHAU/aTa TeXHIIeCKHX Hayk. Byrynema, 2016, TatHUITAnedTs,
ITAO "Taruedrs" umenn B. JI. 1llammna, c. 83-111

Dnocneuy}omue JOKyMEHTHI YKa3aHbi B IPOJOIKEHUH rpadel B

D JAHHBIC O NIATCHTAX-aHaNorax ykasaHsel B NPHJI0KECHHH

* OcoDble KaTeropiy CChLIOYHBIX IOKYMCHTOB!

"A" IOKYMEHT, OfpeAeNgiomuii o6mui ypoBeHb TEXHHKHK

"E" Gosee paHHMI JOKYMEHT, HO OMyOJIMKOBAHHBIA HA ATy
NI0/1a4H €BPA3UICKOI 3a9BKY WIIH MIOCIIE HEE

"O" MOKYMEHT, OTHOCAIMICA K YCTROMY PacKpBITHIO, SKCIIOHH-
POBAHHIO U T.A.

"P" HOKYMEHT, ONTYO/MKOBAHHBIN IO AaThl MOJAa4YK €BpasuickoH
3a9BKH, HO 10CJIE JaThl HCIPALIWBAEMOrO [IPHOPHTETA

"D" NOKYMEHT, NPUBEICHHLIK B €BpasHICKON 3aiBKe

T Gosee MO3AHNI JOKYMEHT, ONyOJIMKOBAHHBIA NOCIE AaTsl
NIPHOPHTETA U NIPUBEACHHLIN JUTA NOHUMaHUA H300pETCHAS

"X" ROKYMEHT, HMeomui Hanbonee 61IM3K0E OTHOLICHHE K TIDEAMETY
MIOMCKA, NOPOoYAUHii HOBH3HY HTH H300peTaTenbCkHii YPOBEHD,
B3ATHIH B OTAENBHOCTH

"Y" NOKYMEHT, uMeIomuii Haubosee 61M3K0e OTHOIIEHHE K PEAMETY
MOMCKa, NOpOoYaIHH H300PETATENECKUI YPOBEHD B COYETAHHH C
JPYrHMH JOKYMEHTAaMH TOH € KaTeropHU

"&" NOKYMEHT, ABAAIOIMIACSA NaTEHTOM-aHAJIOrOM

"L" _JIOKYMEHT, NDUBE/IEHHbLH B DVINX NENAX
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