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OMWUKA U YITPAB/IEHUE

OCOBEHHOCTHU IPUMEHEHHUA INTPOEKTHOI'O ITOAXO0JAA K IIOBBILIEHHUIO
KOHKYPEHTOCIIOCOBHOCTHU NPEANPUATHUA OITITOBOH TOPTOBJIM

HIuwkun Hean Muxaiizio8u4

MazucmpaHm

Cubupckutl ghedepaibHblll yHUBEpcUMeM

KOoHKypeHTOCIIOCOOHOCTb 3a4acTylo SIBJSETCH OJ-
HHUM M3 [JIaBHBIX (AKTOPOB KOMMEPYECKOrO ycmexa
KOMIIAaHWU Ha KOHKYPEHTHOM pbIHKe. [Ipo6ieMbl KOH-
KYpPEHTOCIIOCOOHOCTH POCCUMCKUX KOMIIAaHUH U poc-
CUUCKOW 3KOHOMUKH B LI€JIOM CYIIECTBYIOT yKe JaB-
HOo. HeBOoCIpUHUMUYHUBOCTb OOJIBLUIMHCTBA POCCUHCKUX
OpeANnpUsITUH K U3MEHEHUSIM dalle BCEro NPUBOLUT
HX K CEPbEe3HOMY OTCTAaBaHHI0 HAa MHUPOBBIX PBIHKaX.
HeckosibKO 1eCITKOB JIET Ha3a/, 3TO ellle He BOCIPUHU-
MaJIoCh B KaueCTBe CEPbe3HOU MPO6JIEMbI, TIOTOMY KaK
POCCUNCKHU PBIHOK BCe PABHO MOIJIOL[AJ BCe BHE 3aBU-
CHMOCTH OT Ka4eCTBa NPOAYKILUU U yCayT. [1, c.9]

YT0o6bl ycremHo GyHKIIMOHUPOBATh HA PhIHKE, KOM-
NaHUU 06SI3aHbl YUYUTHIBATh JEeATEIbHOCTh KOHKYPEH-
TOB, TaK KaK BCe OHU SIBJISIIOTCS 3BEHbSIMU O/IHOM 60J1b-
UI0M 3KOHOMHUYECKOU 1enu. KOHKypeHIUs MO3BOJSET
BBISIBUTh U3 6eCYMCIEHHOI0 MHOr006pa3us opraHusa-
MU IBHBIX JINJIEPOB, KOTOPbIE CIOCOGHBI TPOU3BOJUTH
U NpOJaBaTb KOHKYPEHTOCIOCOOHble U aKTyasbHbIe
B COBPEMEHHOM MHpe TOBaphl U YCJAYTH BBICOKOTO Ka-
yecTBa. KOMNaHUM MOCTOSIHHO HAXOAATCS B YCIOBHSX
KOHKYPEHTHOH 6OpbObl, U 3TOT $aKTOp OmpenessieT
caMo MPaBO Ha ee CylLleCTBOBAaHHE HA KOHKYPEHTHOM
pbiHKe. KoMmaHuy, KOTOpble HECNOCOGHBI BbIJEPKH-
BaTb JKECTKYI KOHKYPEHLUIO, J0BOJIbHO GBICTPO Ipe-
KpaLlaloT CBOK JesTeJbHOCTb, JIU6O0 K€ NEPEXOAST
B Apyryw orpacib. [103TOMy HeO6GXOAMMO JeTabHO
paccMaTpuUBaTh KOHKYPEHTOB, aHaJIM3UPOBATh UX IO-
KasaTeJii, U Ha OCHOBeE M0JIyueHHOU HHOPMAIUU [TPU-
HUMaThb CBOEBpPEMEHHbIe U 060CHOBAaHHbIE pellleHUs B
M0JIb3y MOBBIIIEHUSI KOHKYPEHTOCIOCOOHOCTHU CBOEMU
OpraHHU3aLUH.

OzHaKo, KOHKYpEeHLUs] OZJHOBPEMEHHO UMEET U M0-
3UTHUBHbIE, U HETaTUBHble CTOPOHBbL. OJHUM KOMIIa-
HUSAM BBICOKasi KOHKYPEHLUs UJIeT TOJIbKO Ha IO0JIb3Y,
JlaBasi IOCTOSIHHbIE TOJTYKH K Pa3BUTHIO COOCTBEHHOTO
6u3Heca, Apyryue GUPMbI IPU MEPBbIX CEPbE3HbIX TPY/-
HOCTSIX [ONPOCTY He 3HA0, KaK BBIXOJUTb U3 CJIOXKHB-
meicsa cutyanuu. K mosoXuTesIbHBIM CTOPOHAM OTHO-
cATCS:

1) Crmoco6CcTBOBaHME PA3BUTHI0 HAyYHO-TEXHUYe-
CKOTI'0 Iporpecca, HelpepbIBHO MO/ TaJIKHUBast TpeIpHU-
STUS IPUMEHSATb HauJy4lllre, HOBeHIlMe TeXHOJIOTUH,
palLOHa/IbHO UCII0/1b30BaTh UMEOIHeCs peCcypchl;

2) PearupoBaHHe Ha HU3MEHEHHE CIPOCA, T.e. KOH-
KypeHLUsl IPOBOAUT K Y/elleBJeHUI0 U3JEPKEK KOM-
MIaHWH, TOPMO3UT POCT IieH, a UHOT/A NPUBOAUT K UX
CHUKEHUIO;

K HeraTHMBHBIM CTOPOHAM OTHOCUTCS CJIe/iyIolllee:

1) KoHkypeHIus npuziaeT GU3HECY OINpee/eHHYI0
HeCTabUJIbHOCTD, CO3/JaeT NMPeAIOChIIKY AJis 6e3pabo-
THULbIL, THOJISALUN U 6AaHKPOTCTBA KOMIAHUH;

2) IlepenporsBOACTBO TOBApOB WJIM HeJOTrpy3Ka
MOILLHOCTeN B NepHojbl NMPOU3BOJCTBEHHBIX CIaZl0B
BCJIE[ICTBHE HACBILEHHOW KOHKYPEHTHOU GOpbObI. [4,
c.25]

[IpakTHYeCKH BCce TOProBble MpeJIpUATUSA B 60JIb-
el WM MeHbllel CTelleHU CTaJKHUBAITCS C TaKOH
cepbe3HoU Mpo6JieMOH, KaK KOHKYPEHIUs, U MO03TOMY
JUJIS1 TOTO, 4YTOObI BBDKHUTBH B TaKHUX HeoOIlpejiesleHHbIX
YCJIOBUSX, a TaKKe JUHAMHUYHO Pa3BHUBATbCs, HEO6XO-
JMMO aHaJM3UpPOBaThb CJIOXKHUBILeecs MOJIOXKEHHWe Ha
pbIHKE, a TaK)Xe NMPUHHMaTb CBOEBPEeMeHHble, 3KOHO-
MHYeCKH 000CHOBaHHbIe U HECTAH/AapPTHbIE pelleHus 0
NPOBE/IeHU Y MePOINPUATUH 10 NOBBIIIEHHI0 KOHKYPEH-
TOCIIOCOGHOCTH, B TOM YHCJIe C IOMOLIbI0 PUMeHEeHUs
MPOEKTHOTI0 MOJX0/a.

@PakTopoM 3KOHOMHUYECKOr0 pHUCKa JJisi OpraHusa-
LMY ONTOBON TOPIOBJIM SIBJSETCS OTCYTCTBHE MOCTO-
SIHHOM OI|eHKHM KOHKYPEHTHOW MO3UIUU KOMIAHUU
Ha CBOeM pbIHKe, M3-3a Yero MpoUCXOAUT 3ano3zaas
peaklys Ha JlelCTBUS KOHKYpeHTOB. /laHHOe sIBJIeHUe
MOXKeT NPUBECTH K IMOTepe CYLIeCTBYIOIIUX, a TaKXKe
MOTeHLUAJIbHBIX KJHeHTOB. KOHKypeHTHble NpeuMy-
1lecTBa MOTYT CO BpeMeHeM HM3MeHAThCS, I03TOMY He-
06X0ZIMMO MOCTOSIHHO aHaJIU3UPOBaTh KOHKYPEHTOB
CBOEM OTPac/y, UX IPeUMylecTBa U HeJlOCTaTKH, U UC-
M10J1b30BAaTh I10JIyYeHHbIe pe3yJbTaThl B pa3BUTHUH CO0-
CTBEHHOM KOMIIaHUH.

Bo Bpemsi npoBeJileHUSI HAy4YHOIO MCCJIeJOBaHUS
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DKOHOMMKA U yrpas/ieHne

MOXHO HCII0JIb30BaThb cjeAyroljye O6LU,eHay‘{HbIe Me- HOCTb OpraHH3alUH. OLLBHKa 3(1)(1)6KTI/IBHOCTI/I npuMme-

TOJBL: HeHUs NPOEKTHOrO MOAX0AA B JaHHOM cjydae OyJeT
- 9JKOHOMHUKO-CTATUCTUYECKUHA METOJ; NPOUCXOJUTh HE TOJBKO C NMPHUMEHEHUEM CTaHZAPT-
- METO/| 3KCIEPTHBIX OL[EHOK; HBbIX NOKa3aTesed 3pPeKTUBHOCTH NPOEKTa, HO U B
- Ka4eCTBEHHbIN U KOJMYeCTBEHHbIN aHAIU3bI; COBOKYIHOCTH C OLIEHKOH KOHKYPEHTOCIOCOGHOCTHU
- KJlaccupuKanus, cpaBHeHue. [12, ¢.57] OpraHM3alMU Ha PhIHKE MOCJe peaju3alid MepOoNnpH-

[IpyMeHeHHe MPOEKTHOrO MOJX0/a MO3BOJISIET HAaW-  STHUH, HAallpaBJIeHHbIX HA COBEPLIEHCTBOBAHHUE KOHKY-
6osiee 3PPEKTUBHO MOBBICUTH KOHKYPEHTOCIOCOO- pPEHTHBIX IPEUMYLIECTB.
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1. AsoeB L.Il. KoHkypeHUUs: aHanus, cTpaTerus u npaktuka./[.I1. A3oeB - M.: [|leHTp 3KOHOMUKH U MapKeTHUH-
ra.-1996- 31c.

2. BensieBckuii, U. K. MapkeTHHroBoe McciaeoBaHue: HHOpMallus, aHalu3, NPoruos: Yueb. [locobue. - M.:
®duHaHCchl 1 cTaTUCTUKa, 2001. - 320 c.

3. Biank U.A. YnpaBsieHue ToproBbiM npeanpustueM. — M.: Tangem, IKMOC, 2003. - 456 c.

4. boromosoBa, WN.Il. AHanu3 $opMHUpOBaHUS KaTeTOPUHU KOHKYPEHTOCIOCOOHOCTb Kak (paKTopa PbIHOYHO-
ro MpeBOCXOJCTBA 3KOHOMHUYeckuX o6bekToB / W.II. BoromosioBa. Pexxum poctyna: [http://www.mavriz.ru/
articles/2005/1/3551.html ot 13.02.08].

5. EneneBa 10.[l. PazpaboTka ¥ BHeJpeHHe CHUCTeMbl oOecriedeHHs] KOHKYPEeHTOCIIOCOOHOCTH B KOMILJIEKce
«mpejnpUHUMaTebCcKoe Aeso»: [luc. kKaHj. TexH. Hayk. — M., 2002.- 215c.

6. 3aiines, JLI. CTpaTeruueckuil MeHe/pkMeHT: Yue6Huk. / JLI. 3aiiueB, M.U. CokoJioBa. - M: 9KOHOMHUYHOCTb,
2002. - 416 c. / X. Kopuenuyc, 3. ®aiip; nep. [LE. [laTpyweBa. - M.: Ctpunrep, 1992. - 116 c.

7. MaromepoB, LLII. KoHKypeHTOCIIOCOOHOCTb TOBapoOB: YuebHoe nocobue - 2-e usa. / LI Maromegos.— M.
UspaTenbcko-ToproBas kopnopauus «/lamkos u K», 2005. - 294 c.

8. MaTanueB A.H. 3¢dexTuBHOCTb pekaaMbl. — M.: @unnpecc, 2002.

9. MeckoH M. X.,. Anb6epT M. OcHOBbI MeHepkMeHTa. / - M.: «/lesio», 1996.

10. OraHecsH, A.C. AHanu3 ¥ ynpaBjeHue 3¢pekTuBHOCThIO peksaMbl / A.C. OranecsH, U.A. OraHecsH. Pexxum
Joctyna [http://www.mavriz.ru/articles/2003/3/63.html ot 18.03.08]

11. YTkuH .A. YiipaBsieHUe KoMlaHHel./J.A. YTKUH.- M. - 1997.

12. ®acxues, X.A. Kak u3MepuTh KOHKypeHTOocnoco6HOCTh npefnpusaTtus / X.A. @acxues, E.B. [lonoa. Pexxum
pocrtyna: [http://www.dis.ru/market/arhiv/2003/4/8.html ot 25.04.07]

HAYYHAS TIEPCIIEKTHBA « Ne 6 (100)/ 2018 5



IOPUCNPYAEHLUUNA

OCOBEHHOCTH ITPABOBOT'O CTATYCA LIEHTPAJIBHOI'O BAHKA
POCCUNCKOH ®EJEPALIUU

Ak6apoea Hpuna AnekcaHdpo8Ha
Cvikmulgkapckull 2ocydapcmaeHHblll yHugepcumem umeHu [lumupuma CopokuHa

HenTpanbHbii 6aHK Poccuiickoit ®enepanuu (bank
Poccun) yupexzaen 13.07.1990 roza, siBisieTcs I1aB-
HbIM 6AaHKOM CTPaHbl, KOTOPbIN 3aHUMaeTCsI pa3paboT-
KOHM U peasiu3aliuell eJUHOW rOCylapCTBEHHOMU JeHeX-
HO-KpeJUTHOU U SMUCCHOHHOU NOJUTUKU COBMECTHO C
[IpaBuTesbcTBOM Poccuiickoit Penepanuu’.

Hensamu gestenbHocTu lleHTpanbHoro 6aHka PO aB-
JISIIOTCS:

- 3al[MTa ¥ obecrieyeHe yCTOMYUBOCTH Py06JIs;

- pa3BUTHe U YKpenjeHUe GAaHKOBCKOM CUCTeMbl
Poccuiickoit ®egepanuy;

- obecrneyeHUe CTAOUJIBHOCTU U Pa3BUTHUS HAIMO-
HaJIbHOM IJIATE€>KHOU CUCTEMBI;

- pa3BUTHE HallMOHAJbHOI0 GUHAHCOBOIO PbIHKA U
obecrieyeHue ero CTabUJIbHOCTHA.

B surtepaTrype cnopel o crartyce lleHTpasbHOTO
Banka P® BegyTcs y»Ke IOBOJIBHO MPOJIOJIKUTENbHOE
BpeMsl. ABTOPBI NMOCTOSIHHO 00pallaloT BHUMaHHUE Ha
KOMIIJIEKCHOCTh €ro CTaTyca, CKJ/aJbIBaloILerocss U3
OTpac/JeBbIX CTATyCOB: KOHCTUTYLIMOHHOrOo, ¢(UHaH-
COBO-IIPABOBOTO,  aJMUHUCTPATUBHO-NPAaBOBOI'O0 U
rpakZlaHCKO-IPaBOBOro. BaXkHO OTMETHUTb, YTO KOH-
CTUTYLMOHHO-IIpaBoBOU cTaTyc banka Poccuu siBnsiet-
csl IEPBUYHBIM, TaK KaKk UMEHHO OH OIlpejiesisieT poJb
LenTpanbHoro 6anka P® B s3KOHOMHUKe CTpaHbl U €Tro
MECTO B CUCTeMe I'OCyJapCTBEHHBIX OPraHOB BJIACTH?.

Ct. 71 Konctutynuu P® 3akpensseT mpaBo [e-
HeXXHOM amuccuu 3a Poccuiickoit @enepanueil. B ato
BpeMs cT. 75 KoHctutyuuu P® ycTraHaB/IMBaeT, 4ToO
JleHe)KHasi 3MMCCUSI OCYLIeCTBJSIETCS HCKJIYUTEb-
Ho lleHTpasnbHBIM 6aHKOM P®, a 3amuTa u obecneye-
HUE YCTOMYUBOCTH pyOJis - ocHOBHasA GyHKUUA BaHka
Poccuy, KoTopasi peasusyeTcss HE3aBUCUMO OT JIPYTHUX

OPraHOB TOCYJApCTBEHHOW BisiacTu*. /[laHHass HopMma
! KazankoBa, T.H. u ap. KoHcTuTynnoHHo-npaBoBo# cratyc Poccuii-
ckoit ®esepanuu: nousitue, ocobennocty / T.H. Kazankosa // Opu-
nuyeckui ¢akr. - 2017. - C. 47.

? @epepanbublii 3akoH oT 10.07.2002 Ne 86-®3 (pex. or 31.12.2017)
«O LlenTpanbHoM banke Poccuiickoin ®enepaunu (banke Poccun)»
(c usM. u mom., BcTym. B cuiy ¢ 28.01.2018) // Co6panue 3aKoHOzAA-
TesbcTBa PO, 2002. Ne 28. Ct. 2790.

3 ApanacneBa, C.A. KoHcTUTYIIMOHHO-TIpaBOBOM cTaTyc banka Poccuun
/ C.A. ApanacbeBa // Mex/[yHapoJHbIF Hay4HbIN XKypHa1 «CUMBOJI
Hayku». - 2015.- Ne 5. - C. 165.

* Koncrurtyuus Poccuiickoit @efepanyu. [[puHsaTa BCeHapOAHBIM TO-

omnpejiesisieT 0COObI KOHCTUTYIMOHHO-IPABOBOM CTa-
Tyc lleHTpasibHOro 6aHka P®.

Taxxke KoHctutynus PO 3akpemsseT OCHOBHbIE
NpUHLMIBL JleATeJbHOCTH banka Poccuu: mpuHUIun
He3aBHCHMOCTU U COTPYAHUYECTBA C JPYTMMU OpraHa-
MM I'OCYAapCTBEHHOW BJIacTU. Tak, coZiep:kaHue MpPUH-
L[MNa He3aBHCHMOCTHU 3aKJYaeTcss B TOM, YTO NPHU
OCYIIECTBJEHUU CBOUX PyHKIUU LleHTpa/bHBIA GaHK
P® He 3aBUCUT OT APYrux OPraHoB roCyAapCTBEHHOU
Baactu (4.2 cT. 75 KoHctutyuuu P®), nmpuHuun co-
TpyJJHUYeCcTBa C JAPYTMMHM OpraHaMHu TOCYAapCTBeH-
HOU BJIACTHU OTPaXKaeTcsl B peasiu3auuu 3¢ PeKTUBHOTO
OCYLIECTBJIEHUS] 3KOHOMHUYECKOU MOJIUTUKH .,

Bonpeku Tomy, uto bank Poccuu coyeTtaeT B ceGe
NPU3HAKU T'OCYAApCTBEHHON OpraHM3aluH, OH SBJfA-
eTcs opuudeckuM JuLoM (cT. 1 @3 «O LleHTpasbHOM
6aHke Poccuiickoit ®enepanuu (banke Poccun)), koto-
poe ymniauuBaeT HAJIOTU B COOTBETCTBUU ¢ HaysoroBeim
kogekcoM P®; Konctutyuus orHocuT Bank Poccuu k
opraHaM rocyapCTBeHHOHM BjacTdU. OiHaKO B CIIUCKe
OpraHoB rocyfapcTBeHHou BisiacTu bank Poccuu He
ykasaH (cT. 11 Konctutyuuu P®). Takum 06pa3om, Mbl
HabJitojaeM npoTuBopeyre B OCHOBHOM 3aKOHEe OTHO-
CUTeJIbHO paBoBoro craTyca llenTpanbHoro 6anka PO.
Tak>ke BO3HUKaET Npo6JieMa oTHeceHUs LleHTpasibHOTO
Banka P® k opraHam rocyaapcTBeHHOH BJIACTH.

[Ipesugent P® mnpexacraBaser [ocymapcTBeHHOU
JyMe KaHAWAATYpY [AJs1 Ha3HAyeHUs Ha JOJDKHOCTb
[IpexacenaTtens llenTpanbHoro 6aHka P®, a Takxke cTa-
BUT nepesn [ocymapcTBeHHOM JlymMo# Bompoc 06 0OCBO-
0O0XKJIEHUU €ro OT [OJIKHOCTU. B cBoell JeaTeIbHOCTU
lenTpanbHbiii 6aHK PO nogoTyeteH ['ocymapcTBeHHON
Jyme. TocynapctBenHast /lyma Ha3HayaeT Ha [JOJLK-
HOCTb M OCBOOOXKJAeT OT J0/DKHOCTH 4JieHoB CoBeTa
aupektopoB baHka Poccuu; HampaB/isieT U OT3bIBAeT

siocoBaHueM 12.12.1993r. (c yueToM NONpPaBOK, BHECEHHBIX 3aKOHa-
MU P® o nonpaskax k Koncrutynuu PO ot 30.12.2008 Ne 6-DK3, ot
30.12.2008 Ne 7-®K3, ot 5.02.214 Ne 2-®K3) // CobpaHue 3akoHoza-
TesnbcTBa PO, - 03.03.2014. - N2 9. CT. 851.

5 Koncruryuus Poccuiickoit @epepanuu. [IpuHsiTa BceHapOJHbIM ro-
JiocoBaHueM 12.12.1993r. (c yueToM NONpaBOK, BHECEHHBIX 3aKOHa-
Mu P® o nonpaskax k Koncrutynuu PO ot 30.12.2008 Ne 6-DK3, ot
30.12.2008 Ne 7-®K3, ot 5.02.214 Ne 2-®K3) // CobpaHue 3akoHoza-
TesabcTBa PO, - 03.03.2014. - N2 9. CT. 851.
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FOpucnpyaeHums

npexcraButesied locymapctBeHHon /Jlymbl B Hanuo-
Ha/JIbHOM QUHAHCOBOM COBETEe B paMKaX CBO€H KBOTHI;
paccmaTtpuBaeT rofoBoi otuet banka Poccuu u npu-
HUMaeT [0 HeMy pelleHHe; MPOBOJAUT MapJlaMeHT-
CKHe CJyllaHus o AedaTeabHOCTU baHka Poccuu ¢ yva-
CTUEM €ero InpeJjCcTaBUTeJIel; 3acayliuBaeT JOKJaJbl
[Ipepcenatens banka Poccuu o featenbHocTy baHka
Poccuu. llenTpanbHblii 6aHK PO, B cBOrO ouepesib, Ipe/-
crasJssieT B [ocynapcTBeHHyto Jymy u [Ipesugenty PO
HHPOpMAILMI0 B MOPSAKE, YCTAHOBJIEHHOM 3aKOHOZaA-
TesibcTBOM Poccutickoit @enepanuu’.

YTo KacaeTcs B3aMMOJAEWUCTBHUSA C APYTUMU OpraHa-
MU T'OCyJJapCTBEHHOU BJacTH, lleHTpanbHbIN 6aHK PO
u [lpaButesnbctBo PO uHdopmupyroT Apyr Jpyra o
npeJnoJiaraeMblX JeUCTBUAX, KOTOPble UMEIOT 06le-
roCy4apCTBEHHOE 3HayeHUe, KOHCYJIbTUPYIOTCS ApPYT
C JIpyroM B Ipolecce pa3paboTKH 3KOHOMHUYECKOU
NOJIMTUKHU rocyfapctBa. bank Poccuu KoHcynbTUpyeT
MuHucTepcTBO GUHAHCOB MO BOMpocaM rpadpuka BbI-
MyCKa TOCYJapCTBEHHbIX LIEHHBIX OyMar, MoramieHus
rocyfgapcTtBeHHoro goJra. CymiecTBYIOT HEKOTOpbIe
OoTrpaHUYeHUd AeaTeJbHOCTH LleHTpasibHOTO 6aHKa PO
npyd B3aUMOJEUCTBUHU C JAPYTHMH OpraHAMHU ToCyAap-
CTBEHHOU BsacTH. K TakUM orpaHMYeHUsIM OTHOCSTCS:
3alpeT NpejoCcTaBasaTb KpeAuThl [IpaBuTenbcTBy PO
A1 GUHAHCUPOBaHUS JedunuTta pesepasbHOro O10A-
’)KeTa, a TakXKe MOKyNaThb IOCYAAapCTBEHHbIE Il€eHHbIE
OyMaru Ipu MepBUYHOM pa3MellleHUH; 3anpeT npejo-
CTaBJIEHUS KpeJuTa /s GUHAHCUPOBAHUSA AedUnuTa
010/>KETOB roCy/IapCTBEHHBIX BHEOIOXKETHBIX POH/IOB,
OI0/P>KETOB CyO'beKTa, MECTHBIX OIO/KETOB.

JIoru4yHO NPEAIOoJ0KUTb, YTO s 3QPeKTUBHON
peasusanuu cBoeu aeaTtesbHocTU bank Poccum poJ-
>)KeH KOHTPOJIMPOBAThCS elle KAaKHM-JIHU00 OpraHOM
rOCyZ4apCTBEHHOW BJIACTH, KOTOPBIM, B CBOK O4Yepe/ib,
TakK ke OyZeT He3aBUCUM B cdepe CBoeH JesTesbHO-
! ®enepanbHbli 3akoH oT 10.07.2002 Ne 86-D3 (pep. or 31.12.2017)
«0 LlentpanbHoMm Banke Poccuiickoit ®enepanuu (banke Poccun)»

(c u3m. u jgom., BcTym. B cuay ¢ 28.01.2018) // Co6paHue 3aKoHO -
TesibcTBa P@. 2002. Ne 28. Ct. 2790.

CTH. Tax, cT. 12 @3 «O LlenTpasbHOM 6aHKe Poccurickon
Qepnepanuu (banke Poccuun)» 3aKpernisieTcss co3aHue
HaunoHanpHOro ¢UHaHCOBOro CoBeTa. JTO KOJIJIETH-
aJIbHBIN OpraH, KOTOPbIX COCTOUT U3 12 4jleHOoB, cpeu
KOTOpbIX AenyTtaTbl ['ocypapcTBeHHOM Jlymbl, CoBeTa
®epepanuy, diensl [IpaButenbcrBa PP, [lanHbIN Op-
raH BXOAUT B cocTaB baHka Poccuu 1 3akoHOzaTeIbHO
€ro IMoJIHOMOYHSI He 3aKpeIllJIeHbl, YTO FOBOPUT O He-
BO3MOXKHOCTH OTI'PAaHUYUTH MoJie ero BjaacTH. CTOUT
OTMETHUTb, UTO JJI JOCTHXKEHHUS pPe3yJbTaTUBHOCTU
JesTesbHocTH HanuoHnasnbHOro ¢puHaHCOBOro coBeTa
ce/l0BaJIo CAeJIaTh €ro CaMOCTOSITeJbHbIM OPraHoM,
YTO NMPOTHUBOPEYUJIO O6bl OCHOBHOMY KOHCTUTYL[MOH-
HOMY NPUHIUIY OCYLeCTBJIEHUS CBOEH /1esITe/IbHOCTH
lleHTpasbHBIM 6aHKOM P® He3aBHCHMO OT JIPyTUX ro-
Cy/lapCTBEHHBIX OPTaHOB.

TakuM 06pasoM, Mbl ONpeie UM KOHCTUTYIHOHHO-
npaBoBoi ctatyc LleHTpasbHOro 6aHka P®: ero dpyHk-
MU U TOJHOMOYMS, LeJIM U MPUHLUIbl B3aUMOJEM-
CTBUS C [PYTUMU OpraHaMy roCylapCTBEHHOU BJIaCTH.

CozmepxkaHue craryca lleHTpanbHOrO 6aHka PP oT-
pakaeTcs B HE3aBUCHMOCTH OT BMeIlaTeIbCTBA JJPYTHUX
OPraHOB roCy1IapCTBEHHOM BJIACTH B €I0 JIeSITeIbHOCTb.
OnHako Jr06ast [JieATeNbHOCTh JI0/DKHA KOHTPOJIU-
poBaThbcs JJisl JJOCTHMIKEHUS IOCTaBJIEHHBIX Liesled U
3ddexTUBHOrO BBIMOJMHEeHUs 33j7a4. CeloBaTesbHO,
npeaJiaraetcs cesaTh HanpoHasbHBIN PpUHAHCOBBIN
COBET OT/eJIbHbIM HE3aBUCUMBIM OpPraHoM Trocy/ap-
CTBEHHOH BJIACTH (C YETKO 3aKpenJieHHbIMU QyHKIIHU-
MU M TOJHOMOYHUSIMU), KOTOPbIA OyJeT He TOJIbKO
KOHCYJbTUPOBaTh lleHTpasnbHbIA 6aHK PO mpu ocy-
LIIeCTBJIEHUU CBOEH /eI TeJIbHOCTH, HO U KOHTPOJIUPO-
BaThb ero. Takke /Ji1 MOJIHOTO ONpeZie/ieHHUsl cTaTyca
llenTpasbHoro banka P®, ycTpaHeHHs1 TPpOTUBOpPEYUs
B Korcrutynuu PO Heob6xoaumo BHecTu bank Poccuu
B CMIMCOK OPraHOB rOCyAapCTBEHHOH BJIACTH.

Bu6smmorpaduyeckuil CIUCOK.

1. KazaukoBa, T.H. u ap. KoHcTUTy1IMOHHO-TIpaBOBOM cTaTyc Poccuiickoit ®efeparivu: NoHATHE, 0COOGEHHOCTH
/ T.H. KazaukoBa // IOpuguueckuit dakr. - 2017. - C. 47-49.

2. ®epepanbHblil 3akoH 0T 10.07.2002 Ne 86-®3 (pen. ot 31.12.2017) «O LlenTpanbHoM banke Poccuiickoii
®enepanuu (banke Poccuun)» (¢ usM. u gom., Bctym. B cuay ¢ 28.01.2018) // Cobpanue 3akoHoAaTebcTBa PO.

2002. Ne 28. Ct. 2790.

3. Korcrutynus Poccuiickoit @enepanuu. [[puHsTa BceHapoAHbIM rojiocoBanueM 12.12.1993r. (c yueToM mo-
NPaBOK, BHeCeHHbIX 3akoHaMu P® o mompaBkax k KoHctutyuuu PO ot 30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne
7-OK3, oT 5.02.214 Ne 2-©K3) // Cobpanue 3akoHoaaTeabcTBa PO. - 03.03.2014. - Ne 9. Ct. 851.

4. ApaHacneBa, C.A. KoHcTuTyunonHo-npaBoBoi ctatyc banka Poccuu / C.A. AdpaHacbeBa // Mex/IyHapogHbIH
Hay4HbIN )XypHaI « CUMBoOJ Hayku». - 2015.- N2 5. - C. 165-166.
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tOpucnpyaeHuua

B3AMMOOTHOIIEHUSA HEHTPAJILHOTO BAHKA POCCUHCKOM
®EJIEPALIMY C OPTAHAMU I'OCYAAPCTBEHHOM BJIACTH POCCHH

Ak6apoea HpuHa AsnekcaHOpoe8Ha
CvikmbleKkapcKull 2ocydapcmeeHHblll yHugepcumem umeru [Tumupuma CopokuHa

Oco6biii mpaBoBoW cTaTyc lleHTpanbHOTO 6GaHKa
Poccuiickoit @enepanuu 3akperieH B HOPMe 4YacCTU
BTOpo# ctaTbu 75 KoHnctutynuu P®, koTopast ycTtaHaB-
JIUBaeT He3aBUCUMOCTb baHka Poccuu OT MHBIX rocy-
JlapCTBEHHBIX OPraHOB.

Kak ormeuaror A.Il. Anexun u 10.M. KossioB Hesa-
BUCUMOCTb LleHTpasibHOro 6aHKa OT OPraHOB rocyzap-
CTBEHHOW BJIACTH ONpejesisieTcsl TeM, YTO He I03BO-
aseT IlpaBUTENbCTBY WUCHOJIb30BaThb pecypchl baHka
Poccuu auis nokpeitus gebunura dpegepasbHOro 610]-
»KeTa, OI/PKETOB CYOBEKTOB defiepalliud U MeCTHBIX
610/>KETOB, BHEOIOIKeTHBIX POHZ0B (B COOTBETCTBUU
co ctatbeit 22 @3 «O llenTpanbHoMm banke Poccuiickoit
denepanun»)t.

Xots u comtacHo Koncrutynuu PO (m. 16 craTbu
114) npoBejeHHe enuHOW (UHAHCOBOM, KpeJUTHOU
U JEeHEXHOU TIOJUTHUKHU SBJISIETCS KOMIETEHIUEH
[IpaBUTENBLCTBA, 0AHAKO GOPMUPOBAHUE JJAHHOH MOJTH-
THUKH peai3yeTcs B TOM YHCJIe IPU COTPYJHUYECTBE C
Bankom Poccuu B chepe ero KoMmneTeHIUH.

B cooTBeTcTBUMU co cTaTbell 21 @3 «O neHTpaJIbHOM
6aHke Poccuiickoit ®enepanuu» bank Poccuu yyacTBy-
eT B 3aKOHOTBOpPYECKOH /lesiTeJIbHOCTH, IPUHUMas y4a-
ctue B 3acemaHusax [ocymapcTBeHHOUM [yMbl mpu pac-
CMOTPEHHUU 3aKOHONPOEKTOB, KaCAIOLIMXCS BOIPOCOB
3KOHOMUYECKOW, PUHAHCOBOU, KPeJUTHOU U GAHKOB-
CKOM MOJINTHKH.

BromxeTHbll Kogekc PP (dacte 1 cratbu 155) u
PernamenT locynapctBenHout Jlymel (cratbs 174) oT-
JeJIbHO OTMevarT nojHoMouus banka Poccuu no pas-
paboTKe OCHOBHBIX HAMpaBJIEHUU [AEHEXHO-KPeAUT-
HOWM moJIUTUKU (coBMecTHO ¢ [IpaBuTenbcTBoM PD).

B cooTBeTcTBUM Cc yacTblo 1 craTbu 174 PersamenTa
TocynapctBeHHo#t /[lymbl uMeHHo Bbank Poccuu mpeg-
craBJssieT B [ocysapcTBeHHY0 JlyMy POEeKT OCHOBHBIX
HanpaBJIeHUW eJUWHON TOCyJapCTBEHHOU [JIeHEXHO-
KpeJUTHOU MOJUTUKU HA ouepeHOW GUHAHCOBBIN rof,
Y IJIAHOBBIU NEPUOJ,

[Ipu paccMoTpeHHUM JaHHOro akTa LleHTpajbHBIN
6aHK P® B3anMofelCTByeT C OPraHOM 3aKOHO/|aTe lb-
Holt Biaactu-TocygapctBeHHom Jymoit.

[IpencenaTtesnsb LleHTpaibHOTO GaHKA MpeACTaBJISET
TaKOW NPOEKT IPU ero pacCMOTPEHUH Ha COBMECTHOM
3acenanuu KomuteTtos ['ocynapcTBenHoM [lyMbl o du-
HaHCOBOMY PBIHKY U 110 GI0/PKeTy U HaJIOTaM.

1 AnéxuH Al u ap. AiMuHKCTpaTHBHOE npaBo Poccuiickoit ®esepa-
nuu. Yacts I. CyliHOCTb M OCHOBHBIE MHCTUTYTA a/iIMUHUCTPAaTUBHOTO
npasa / A.Il. Anéxun. - M., 2017. - C. 180.

BsaumogeiictBue llenTpo6anka u IlpaBuTesbcTBa
BaXKHO /151 IPOBEJIeHUS eJUHOU JIeHEXHO-KPeIUTHOU
MOJIMTUKHY, KOTOpasl 3aTparMBaeT 3Ha4YUTeJbHOe KOJIU-
YeCTBO MHBIX CMEXHbBIX OTpac/el npasa.

B coorBercTtBUM ¢ nyHkTOoM 88 PersiameHnra
[IpaBuTenbcTBa PP mpu paspaborke mpoekTta dege-
pasibHOro 3akoHa o ¢egepanibHOM OromxeTe (JIU6O
BHECeHHe W3MEeHEeHUU B Hero) Ha odyepeaHON PpuHAH-
COBBIM T'OJl U IJIAHOBBIM Mepuos MuHuctepctBo u-
HaHcOoB Poccuiickoit @Pepepanuu y4UTBHIBAaeT Mpej-
JoxeHus banka Poccun. YkasaHHble IpefJioKeHUA
NpeJiCTaBJIAITCA B MOPsIZIKE U CPOKH, OIpejiesisieMble
[IpaBUTEBCTBOM B COOTBETCTBUH C GI0/I)KETHBIM 3aKO-
HOJaTeJbCTBOM?,

[IprHUMas yyacTre B pa3paboTKe 3aKOHOIIPOEKTa O
denepanbHoM GromKeTe, BaHk Poccuu peannusyeTt cBoro
KOHCTUTYLMOHHY0 QYHKIMIO, IpelyCMOTPEHHYIO B 4a-
ctu BTOpo# ctathu 75 KoHctutyuuu P® mo obecneve-
HUIO CTAaOU/IBHOCTHY HALlMOHAJIbHOU BaJIIOTHI - PyOJIS.

B OcHOBHBIX HalpaBJIeHUSIX €JUHON roCy/JapCTBEH-
HOU JeHeXHO-KpeAUTHOW MmoJUTUKU Ha 2017 rog u
nepuon 2018 u 2019 rogos (ogo06peHHbIe COBETOM AH-
pektopoB banka Poccuu ot 11.11.2016) LleHTpanbHbIN
06aHK OTMeYaeT, UTO B I[eJisIX OTPaHUYEeHHUs KOoJeGaHun
peasibHOTO BaJIOTHOTO Kypca U yBeJHUYeHUsl CPeJiCTB
PesepBHOro ¢oHzma Heob6xoAMMO coKpalieHUe Jedu-
LUTHOCTH OromxkeTa. [Jlebunur OrwomxeTa, 10 MHEHUIO
llenTpo6aHKa J10/’KEH ObITh MUHUMU3UpPOBaH U K 2020
roly Heo6XoUMO AOCTUYb COAJTAHCUPOBAHHOTO GHOJI-
xera’,

Kak u3zBecTHO, MUHHCTEPCTBO GHUHAHCOB BO IJIaBe
¢ AHTOHOM CHJ/IyaHOBBIM NOAJEP>KUBAET 3TU B3IJIf-
Ibl lleHTpasbHOTO 6GaHKa OTMedyass HeoO6XOAMMOCTb
MOCTENEHHOTO COKpalleHUus Aedunura OlKeTa Ha
OJIMH NPOLEHTHbIN MyHKT €XerofiHo JiJIsl TOro, YToObI
k 2020-My BBIATH Ha MUHHUMaJIbHbIA ypoBeHb. B 2017
rojly ImjaHupoBasicsd febUIUT GI0pKeTa Ha YpPOBHe 3,2
% BBII, B To Bpem# kak B 2016 ou coctaBua 3,5 %*.

2 [letpoBa, O.M. OcoGeHHOCTH B3aMMOOTHOIIEHUH LleHTpasbHOrO
6anka Poccuiickorn ®esepanuu ¢ opraHaMu rocyapCTBEHHOH U HC-
noJsiHUTeNbHOU Bi1actu / O.M. IlerpoBa // [IpaBo: coBpeMeHHbIE TeH-
JeHuuu: Matepuassl I Mexaynap. Hayd. koud. (r. KpacHozap, ¢pes-
panb 2016 1.). - KpacHozap: HoBanus, 2016. - C. 57.

3 OcHOBHBIE HamNpaBJIeHUs eJJUHON rocyjapCTBEHHON KpeJUTHO-Je-
HeXHOU mosuTukY Ha 2017 rox v neprox 2018 u 2019 roga // bask.
- 2016. [dnekTpoHHBIN pecypc]. - Pexxum gocrymna: http://www.cbr.
ru/publ/ondkp/on_2017(2018-2019).

* CuityaHoB Ha3BaJl pa3Mep Aedunura 6rompkera Ha 2017 rog // JleH-
Ta.py [IJeKTpoHHBIH pecypc]. - Pexxum foctyna: https://lenta.ru/
news/2016/07/07 /siluanovbudget/.
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HOpucnpyaeHuma

Ha flaHHOM npuMepe MOXHO Hab6JI0jaThb COTPYLHU-
yectBo banka Poccuu u [IpaButenbctBa PO B GropKeT-
HoM cdepe.

Jpyroii Bonpoc, KOTOpbIi HenocpeCTBEHHO BIUsIET
Ha MHQJIALMOHHBIE IPOLECCHI - 3TO POCT aAMMHUCTPa-
TUBHO PeryJIMpyeMbIX IieH U TapudoB (Ha KOMMYHaJlb-
Hble YCIYyTd, UHble TOBaphbl LIMPOKOI0 NOTpe6seHUs).
lleHTpO6GaHK B BbIlIeyNOMAHYThIX «OCHOBHBIX HallpaB-
JeHusX... Ha 2017 rog u nepuog 2018 u 2019 rogos»
npejocTeperaeT PaBUTEIbCTBO 06 ONIACHOCTH YBeJIU-
YeHMs 9TUX ToKasaTesied TeMIaMH Bblllle YPOBHS UH-
basanuun. Takue JeHCTBUS MOTYT IOBJIeYb YBeJUYeHHe
MHQIALMOHHOTO JaBJeHHUS.

CorstacHo yactu 2 cratbu 21 @3 «O lleHTpasbHOM
6aHke P®», [IpaBuTebcTBO PO KOOpAMHUPYET CBOMHO
noauTuky ¢ LeHTpanbHbiM 6aHKoM Poccuiickoit
denepanumu.

Taxke Ba)XHbIM acHeKTOM COTpYAHWYEeCTBa SBJIS-
I0TCSA KOHCyJbTanuu baHka Poccuu ¢ MuHncTepcTBOM
¢unancoB PO no BompocaMm rpaduka BbINyCKa Tocy-
JlapCTBEHHBIX LIeHHbIX OyMar W IorallieHusi rocyzap-
CTBEHHOT'O JI0JII'a, YTO HENOCPEeJCTBEHHO BJIMSET Ha
COCTOsIHUEe 6aHKOBCKOM crcTeMbl PO.

Kpome Toro, lleHTpa/ibHbIN GaHK Ha JOTOBOPHBIX
Haya/jaX COTpPYAHUYAeT C MHbBIMU MHHUCTEPCTBa-
MU U OpraHaMH HCIOJHUTeJbHOW BJjacTH. Tak, ceit-
yac gedctBytoT CoralieHde o B3aumogedctBuu b
P® ¢ MuHuCTepcTBOM BHYTpPeHHUX Jea Poccuiickoit
@enepauuu ot 17 masa 2004 roza (HampaBJieHHOe

Ha CBOeBpeMeHHOe BbIsIBJeHHe W IpeJloTBpallleHue
MpaBOHApyUIeHUH B KpeAUTHO-QUHAHCOBOU cdepe,
nojJlep>kaHue CTabUJIbHOCTM 6GAaHKOBCKOM cHUCTe-
Mbl Poccuiickoit ®epepauuu, 3alUTbl HHTEPECOB
BKJIQZJUMKOB, KPEJJUTOPOB U NPOTUBOJENCTBUE Jiera-
JM3anuy (OTMBIBaHUIO) /0XOJI0B, MOJYYeHHBIX, Npe-
CTYNHBIM NyTeM, U QUHAHCHPOBAHHIO TeppopH3Ma),
¢ depepasbHON HAMOrOBOM CAYX60U OT 29 HIOHS
2010 roga (06 uHbOpMaIMOHHOM B3aUMOAEHUCTBUH),
CornamieHue o B3auMoieicTBUM Mexy LleHTpabHbIM
6aHkoM Poccuiickoit ®enepauuu u PepepanbHoi
cy601 10 HaZ30py B chepe 3alUTHI IPaB MOTPEOHU-
TeJiel U 6Jaronosyuns yesnoBeka oT 10 fekabps 2014
rojia u ipyrue.

OTzmesbHO c/eyeT OTMETUTD COIvIallleHUe O COTPY/-
HUYeCTBe 110 Pa3BUTHIO TOBAPHbIX PbIHKOB (bupkeBoit
KOMUTET) NojnrcaHHoe Mex 1y PesiepasbHON aHTUMO-
HOIOJIbHOM cayk60i, PelepabHON HAJIOTOBOM CIIYXK-
6011 u LlenTpanbHbiM bankoM P® c 1es1bio0 BEIpaboOTKU
KOHKPEeTHBIX NpeJJIOKeHUH MO PasBUTHI0 TOBApHBIX
PBIHKOB, GUPKEBOU TOProBau HePTH, MPUTOPOJHOTO
rasbl, MHOTO ChIPbs.

Takum o6pasowm, LlenTpanbHbll 6aHK PP umeeT Tec-
HYI0 CBI3b C OpraHaMM 3aKOHOZJATeJbHOW U UCIOJHU-
TeJIbHOW BJIACTH, BBICTYIAsk COIVIACHO YacTH 1 cTaTbU
152 BrogxeTHOTO Kojlekca P® paBHOIMpPABHBIM y4yacT-
HUKOM OI0/I)KeTHOTO Ipoliecca, peasu3yeT COBMECTHO
¢ [IpaBUTENLCTBOM KpeAUTHO-AEHEXHYI0 NMOJUTHUKY C
L[eJ1bI0 06ecreyeHust CTabUJIbHOCTU PyOJIs.

Bbu6simorpaduyecKuii CUCOK.

1. Anéxun Al u ap. AnMuHUCcTpaTUBHOE npaBo Poccuiickoit ®enepanuu. Yacts I. CymHOCTb U OCHOBHBIE HH-
CTUTYyTa aJIMUHUCTpaTUBHOrO npaBa / A.Il. Anéxun. - M., 2017. - 549 c.

2. OcHOBHbIe HaNpaBJeHUs eJUHON rocylapCTBEHHON KpeAUTHO-AEeHEeXKHOM NONAUTUKHU Ha 2017 roz v nepuon,
2018 u 2019 roza // Bank. - 2016. [91eKTpoHHBIN pecypc]. - PexxuMm pocrtyna: http://www.cbr.ru/publ/ondkp/

on_2017(2018-2019)

3. CusiyaHoB HasBaJ pa3Mep jAedpunura 6tomkera Ha 2017 rox // JlenTa.py [d1eKTpoHHBIN pecypc]. - Pexxum
Joctyna: https://lenta.ru/news/2016/07/07 /siluanovbudget/.

4. IletpoBa, 0.M. Oco6eHHOCTH B3auMOOTHolIeHUH [leHTpasbHOro 6aHKa Poccuiickoit @esiepanuv c opraHamMmu
rocyZapCTBeHHOH U UcHo/HUTeNbHOU Biaactu / O.M. [leTpoBa // [IpaBo: coBpeMeHHbIe TEH/EHLIMH: MaTepHUaJIbl
[II Mexxynap. Hay4. koHo. (r. KpacHozap, deBpasb 2016 1.). - KpacHomap: HoBanus, 2016. - C. 57-59.
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tOpucnpyaeHuua

IMPABOBBIE IIPOBJIEMBI OCYIIIECTBJIEHUSA T'OCYJAPCTBEHHBIMU
CJIYKAILLIMMH CBOUX ITOJITHOMOYUH
B POCCUMCKOM SKOHOMUYECKOH CPEJIE

Heesreea Mapuna Muxaiiio8Ha

Hlu2un Makcum Jmumpuesu4
Maz2ucmpaHmul
Camapcko2o HAYUOHAIbHO20 UCCAe0080MENbCKO20 YHUBEpcUumema
umeHu akademuka C.II. Koposesa

HenpeMeHHbIM aTpubyTOoM PopMHpPOBaHUS HOBOHU
pPOCCHUHCKON rocyjlapCTBEHHOCTH SIBJISIETCS CTaHOBJIE-
HUe U Pa3BUTHe MHCTUTYTa IOCYAAapCTBEHHOMN Ipa-
JlaHCKOHM CJIy>KObl, 3aHUMAIOLIEro NPUOPUTETHOE Me-
CTO B peasiM3aliMu 3a/iad U GYHKIUHN rocyAapcTBEHHON
BJIaCTH. JJaHHBIN UHCTUTYT NPUCYTCTBYET BO BCEX BET-
BSIX M Ha BCeX YPOBHSX BJACTHU: B allllapaTax OpPraHOB
npeJiCTaBUTEJbHON U Cy/leOHON BJIACTH, B OpraHax MUc-
MOJTHUTEJIbHON BJIACTH, B TOM YHCJIe BOEHHBIX U ITPaBO-
OXPaHHUTeJIbHBIX, peaJU3yIoIIUX OT KMeHH rocy/jlapcTBa
crieljMasibHble 1leJIM U 3ajla4U C IpMMeHeHHeM BOeHHOH
CHJIbI U Mep roCylapCTBEHHOTO IPUHYXAEHHUS.

B pesysbraTe pedopMUpOBaHUSA TOCYAapPCTBEHHOHN
rocc/y0bl He BCe TOCTaBJIEHHbIE 1leJIM U 3aJja4U ObLIIN
JIOCTUTHYTHI. IBHOM NPUYMHOMN Yero siBUJIMCh He KOp-
PEKTHO MoJ06paHHbId HAabGOp MHCTPYMEHTOB AJis [J[0-
CTHXXeHMUS IOCTaBJeHHbIX Lieslel.

Ha ceroHAIHUH leHb lepe/] 3aKOHO/jaTesieM U Ipa-
BONIPUMEHHTEJIEM CTOUT OCTpast NpobJieMa, Kacarollas-
Cs1 OTBETCTBEHHOCTH TOCYJAPCTBEHHBIX CIYyXKAIKX."

Peuyb B aHHOM ciydyae HJIeT O TOCYAapCTBEHHBIX
IrpakJaHCKUX CIIyKalllUX, IOCKOJIbKY B OTJIMYHE OT BO-
€HHOCJIY>KalluX WU COTPYJHUKOB IPAaBOOXPaHUTEJIb-
HbIX OPraHOB, NMOPSA0K NpHUBJEYEHUS KOTOPBIX K aj-
MHUHUCTPATUBHON OTBETCTBEHHOCTH YCTAHOBJIEH B CT.
2.5 KoAIl P®, cienjpasibHast HOpMa O PUBJEYEHUH UX K
aIMUHUCTPATUBHOUN oTBeTcTBeHHOCTU B KOAIl PO oT-
cyTcTByeT. OTCro/ia MOXHO CJZleJ1aTh BbIBOJ, YTO /11 HUX
yCTaHOBJIEH OOIIUI NOPAOK NPUBJIeYEHUS K aJJMUHU-
CTPaTUBHOM OTBETCTBEHHOCTH.”

[lo npupojie aAMMHUCTPATUBHAs OTBETCTBEHHOCTb

! 0630p TNpaKTHKM MpHUBJIEYEHUS K  OTBETCTBEHHOCTH
rOCyAapCTBEHHBIX (MyHHUIMIANbHbBIX) CIYXKALIUX 32 HECOOJII0JeHNe
OrpaHHYeHHUH M 3amnpeToB, TPeGOBAaHHWH O NpeJOTBPAIIEHUH WU
06 yperyJuMpoBaHMM KOH(JIUKTA HHTEPECOB U HEUCIOJHEHHe
06513aHHOCTEH, YCTAHOBJEHHBIX B LeJAX [POTUBOJEHCTBHUS
Koppynuuu: nucbMo MunTpyzaa Poccuu ot 21.03.2016 Ne 18-2/10/11-
1526.

2 TyranoB l0.H., 2KypassieB C.U. K Bonpocy o mpuBJIeYEHUH K JUC-
LUIUIMHAPHON OTBETCTBEHHOCTH TOCYAAPCTBEHHBIX CAYXKAIMX 3a
NpaBOHApyILIEeHUs] KOPPYNLMOHHOM HanpaBieHHOCTH // Poccuiickas
octunus. 2014. N 4.- C.57 - 60.

CBOMM KapaTeJIbHbIM OCTpPUEM HallpaBjieHa BO BHelll-
HIOI0 cpesly. Ee Mepbl NpUMeHAIOTCS B OCHOBHOM TeMU
JIO/DKHOCTHBIMU JIMLIAMHU, KOTOpble CaMU UMEIOT CTaTyC
roCyZlapCTBEHHBIX CAYXKalMX. AAMUHUCTPATUBHAsA OT-
BETCTBEHHOCTb INpeJyCMOTpPeHa 3a NpaBOHapylIeHus,
M0CJIe/ICTBHS KOTOPBIX BBIXOJSAT 32 paMKU BHYTPUCIY-
J)KeOHBIX OTHOIIEHUH, a CyO'beKTaMHu INpaBONpPUMeHe-
HUS SIBJISIOTCS JOJ/DKHOCTHBIE JIMIA, C KOTOPBIMU Hapy-
IIUTEIN He HAXOAATCS B C/IY»KEOGHOM NOAYUHEHUH.?

YBesiMueHHe KOJIMYeCcTBa COCTAaBOB a/IMMHUCTPATHUB-
HbIX IpaBOHapyIllIeHUH, 10 KOTOPbIM MPUBJIEKAITCSA K
OTBETCTBEHHOCTH JI0PKHOCTHBIE JIMLA - TOCYJapCTBEH-
Hble TPpaXK/JaHCKHe CJy»Kalllue, CBUleTeJbCTBYeT O I10-
NBITKE IOCYZjapCTBa TaKUM CIoco60oM obecleyrBaThb
peXuM 3aKOHHOCTH U NPaBONOpsi/iKa B roCyJapCTBEH-
HOM amnnapare.

OfHako MpU TaKOM MNOAXOoJe TOCYyAapCTBEHHbIN
FpaXkKJJaHCKUH CAyKalllui B onpesie/IeHHON Mepe Teps-
eT Npe3yMILHI0 J06POCOBECTHOCTH, KOTOPYIO OH MMe-
eT, 3aMelas J0/DKHOCTb IPaXKJAaHCKOM CIyXObl, T.K. B
NIPaBOBOM JleMOKpPATHU4YEeCKOM TOCylapCTBe 3aMelleHre
JIOJDKHOCTeH rocy/jlapCTBEHHOMN CJIYKObI TPaJULHOHHO
paccMaTpUBaeTCsl He MHade KaK OOLieCTBEHHOe J0Be-
pue.

Hanpumep, B Kozekce 3TUKM NpaBUTENbCTBEHHON
CIyK6bI, yTBepKkeHHOM Pesostoniueit Konrpecca CIIA
1958 r,, cnelMaIbHO 3aKpeNJIseTcs, YTO roCcyZapCTBeH-
Hasl I0JDKHOCTD SIBJISIETCS BbIpaXKeHHeM 0011,eCTBEHHO-
ro foBepus.* Poccuiickas Pefeparnys B 3TOM OTHOILE-
HUU TaKKe He Oy/leT UCKJII0YeHNEeM.

[Io MHEHUIO aBTOPOB HaCTosALeH paboThl, AabHEN-
llee yBeJIMYeHHe YHUCla COCTAaBOB a[]MUHUCTPATHBHBIX
NpaBOHapylleHUH, 3a CoBeplleHHe KOTOPBIX [0JDK-
HOCTHBI€ JIMLA - TPaXKJaHCKHUe CJIyXKalljie MOTYT GbITh

IpHUBJIEYEHbI K aﬂMPIHPICTpaTHBHOﬁ OTBETCTBEHHOCTH,

3 ApmMuHMcTpaTHBHOE npaBo Poccuu. Kypce nekuuii / K.C. Benbckuit
u ap.; Iog pen. H.I0. XamaneBoit. M.: TK Ben6u; U3gatenbcTBO
[pocnekT, 2007. - C. 437.

* CoemuuenHble llltaTtel AMepuku. KOHCTUTYynMs M 3aKOHOAATENb-
Hble akThl / [lof pefakiMel ¥ co BCTYNUTeNbHOU cTaTbel mpod. 0.A.
Kunkosa. M.: Uspatenbckas rpynna Ilporpecc; Yausepc, 1993. - C.
295.
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HOpucnpyaeHuma

Ipe/CTaB/sAeTCS HENpPOLYKTUBHBIM, JaXKe B ONpeje-
JIEHHOH Mepe BpeJHbIM, T.K. TAKHUM 06pa3oM MoJpbIBa-
eTcsl loBepue K caMOMy MUHCTUTYTY FOCyZapCTBEHHOH
CYXKOBI.

B manHOM ciyyae, AymMaeTcsi, BIIOJIHE YMECTHO ro-
BOPUTbH 00 9KOHOMUU aJJMUHUCTPATUBHOM pemnpeccuu.
['paxkaaHCcKuUe cayxaliye JOKHbBI HECTH Npex/ie BCEro
JUCLUIIJIMHAPHYIO OTBETCTBEHHOCTB. [IpH 3TOM BaXKHO
06eCrneyrTh [JIaBHOE - HEOTBPAaTUMOCTb JUCIUIIIMHAD-
HOT'0 HaKa3aHUS.

Ha ocHoBaHUM NpOBeJIEHHOT0 UCCIe0BaHUSA CLela-
HBI C/leiyIOlMe BBIBOABI.

[ToBbllieHHe 3QPEKTUBHOCTU TOCYAAPCTBEHHOU
CJIY>KObI ¥ Pe3yIbTATUBHOCTH POPeCcCHOHATBHOH Cly-
»KeOHOH 1esITeIbHOCTH rOCYyAapCTBEHHBIX CIyKALUX

BaxkHeHIIMMU HanpaB/eHUSIMU NOBbILIeHUA 3 dek-
TUBHOCTH TOCYJapCTBEHHOH CJYXKObl SIBJASIOTCS pas-
paboTKa U BHeJIpeHHe MeXaHU3MOB, 06eCleyrBaloIHX

pe3y/JbTaTUBHOCTb NPOPecCHOHAIBbHON CIy>KeOHOU
JlesITeJIbHOCTH FOCYAapCTBEHHBIX CIYXKALUX.

HeobxonrMo o6ecneyuTh HajJiexallde YyCJIOBUS
JIJIs] KaueCTBEHHOTO0 HCIOJIHEHUS TOCyapCTBEHHBIMU
CAYXalUMH CBOUX JOJKHOCTHBIX (CaIy»KeOGHbIX) 065-
3aHHOCTeH, A 3GPeKTUBHOr0o QyHKIUOHUPOBAHUS
rOCylapCTBEHHOU CJIYKOBbI.

JTOMy MOTYT CIOCOGCTBOBATh BHeJApeHUE B chepy
roCyZapCTBEHHOM C/1y»K6bI COBpEMEHHbIX HHOpMaIH-
OHHBIX TEXHOJIOTUH yIpaB/eHUs M COBEPIIEHCTBOBA-
HUe CUCTeMbl OpraHusaluu NMpodeccHOHANTBHOHN ciy-
eOGHOH 1eATeJIbHOCTH rOCyapCTBEHHBIX CAYXKAILHX.

HeobxonuMo paspaboTaTh cOaJaHCUPOBAHHYIO CH-
CcTeMy IOKasaTesedl pe3yJbTaTUBHOCTH MNpodeccro-
HaJIbHOH C/1y»KeOGHOU J1eATeIbHOCTH TOCyJapCTBEHHbIX
Cy’KallUX, @ TAKXKe YCUJIUTb CTUMYJIbI K HaZ IexXalieMy
HCIIOJIHEHUIO UMH JI0/PKHOCTHBIX PErJIaMeHTOB.
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PUN0COPUA

PU/TIOCOPCKAA KATEITOPUA «<MATEPUA»

3yee BasnienmuH Hukumoeuy4
KaHOudam mexHuyeckux HayK, doyeHm
IlepMmcKull HQYUOHA/IBbHLIL UCCAE008AMENLCKUL NOJIUMEXHUYECKUL yHU8epcumem,
3am. dupekmopa no Hayke 3A0 «IIpednpusimue B-1336»

AHHomayus. /laHHas cmambesi npu3eaHa O03HAKO-
MUMb ¢ Hawum npedcmasseHuem duaocopckoll ka-
mezopuu «Mamepusi», Haubosiee NOJAHO 00BICHUMb
OCHOBHble NOJI0XHCEHUS NPedcmas/ieHHOlU Kamezopuu.
Cmambvsi nocesujeHa HOBbIM 832150aM HA KAMe2opui
«Mamepusi», eé cesasu c Mazomuposoli cucmemoli u cma-
sum neped co6oll 3ada4y dameb HAYA/IbHYH UHPOpPMA-
Yur ho COBPeMEHHOMY COCMOsiHU guaocopckoll Ka-
mezopuu «Mamepusi». O6HO8/1eHbl MaKue NoOHsIMusl Kak
Mamepus, eduHcmeo Mazomuposoll cucmembl, nepso-
ocHosa Mupo3daHusi, cucmema u dp. Hchosnv3yemvlil 6
cmamobe cucmemHblii nodxod npedocmas.isiem 6oabuiue
803MOXMCHOCMU 0151 no3HaHuUs1 Mupo3daHusi.

Knawueevle cnosa: sHepeus, mamepus, eJuH-
cmeo, mémHasa mamepus, Mae, CucmemHass mamepusi,
MazosaseHmHast Mamepusi.

Abstract. The following article aims to inform
on the basics of philosophic category “Matter’, and
more fully explain the basic assumptions of the
category represented. The article is dedicated to
new views on the “Matter” category, its connection
with Magoworld system and aims to provide initial
information on the status of a philosophical category
“Matter”. The definitions of Matter, the unity of
Magoworld system, cornerstone of the Creation,
system et al. Have been renewed in the following
article. The systematic approach used in the article
provides great opportunities for understanding of
the Creation.

Keywords: energy, matter, unity, black matter, Mag,
Systematic matter, Magovalent matter.

[Ipouiecc mo3HaHUs U NMpPaKTHYECKas JesATeJbHOCTh
CTaBAT IepeJ K/ bIM YeJI0BEKOM BOIIPOC O «[1epBOOC-
HOBe» MUPa 1 06 ero MecTe B 3TOM Mupe. [loHsiTHE MaTe-
pUU UMeJs ITyGOKUM CMbIC BO BCE BpeMeHa U He NoTe-
psIJ1 CBOEH aKTya/IbHOCTU B HacTosllee BpeMs. AHa/Iu3
IOHATHUA «MaTepUsa» BCerja Haxo[UJICA B [10Jle 3peHUs
pas3snyHbIX Puaocodckux HanpaseHUH. MaTepus (oT
JIaT. materia — BelleCTBO) — OCHOBOIIOJIAramllee I0o-
HATHe $uIocodUH, KOTOpPOe B Pa3HbIX UCTOPUYECKHUX

3Moxax MMeJIo pa3Hoe 3HauyeHue. [lepBble GOpMyIUpPOB-
KU TOHSATHUS «MaTepHusi» W3BECTHbI U3 aHTUYHOU rpe-
yeckod ¢usocoduu. TepMUH «MaTepusi» BIEPBbIE
BCcTpedaeTcss y [linaToHa, ApeBHerpevyeckoro ¢uso-
coda, yueHnka Cokpara, yuntess Apuctotess. OKoJio
387 r. no H.3. [laToH ocHOBas GUIOCOPCKYIO LIKOIY B
Adunax. OH nosiaraJi, YTO TOJBKO B MUPE H/IeH U 3aKJIIO-
YyaeTcsl JeUCTBUTeJIbHAsA HWCTHUHA. ApUCTOTeJsieBCKast
KOHIIeNIMsI COOTHOLIEHHUS GOPMBbI U MaTepUH 3aHsJa
npeo6Jiafarliee MoaoKeHue B GUI0COPCKUX CHCTEMAX
XPUCTHAHCTBA U MycysbMaHcTBa. OT BpeMéH [liaToHa
10 HACTOsIIlee BpeMsl y TEpMHHA «MaTepHUsi» CYyLIeCTBY-
eT OrPOMHOE MHOXECTBO Pa3IUYHbIX GOPMYJTUPOBOK
onpezeseHU. Mbl npuBeJéM 3/eChb iBa HauboJiee pac-
MPOCTPAaHEHHBIX B HACcTosiliee BpeMsl OMNpe/ieseHus
TepMHUHA «MaTepus», KOTOPbIe MO3BOJIAT NPeJCTaBUTh,
Yero JIOCTHUIJIO YeJIOBEYECTBO 3a ThICSIYH JIET B JJAHHOM
Bonpoce. [lepBoe onpenesieHue: «Matepusi» - 3TO BCE,
YyeM 3alo0JIHEH OKPYXKAKOIIUK HAac peajbHbIA MUD — Ha
3eMJie, B KOCMOCe, B HAC CAMUX U B 001ecTBe. MaTepus
CylIecTByeT 00'beKTHBHO, TO €CTh, HE3aBUCUMO OT Hac
Y Halllero CO3HaHMS, HO OPTaHbl YYBCTB U pa3yM M103BO-
JISIIOT 4eJIOBEKY BOCIIPUHMMATh U IO3HABAaTh MaTEPHIO.
BTopoe ompenenenue: "MaTtepus — 3T0 pusocodpckas
KaTeropus JJisi 0603Ha4eHHUs] 06bEKTUBHOW peasibHO-
CTH, JAHHOM HaM B OLIYIIeHUAX U CYLeCTBYOLel He3a-
BUCHMO OT co3HaHUs". Takoe ompejesieHre BbIpaXKaeT
TOJIbKO MHPOBO33pEHYECKUH XapakTep, OIpejesseT
OTHOIIIEeHHE YesIoBeKA K MUPY U OTHOCUTCS K THOCEO0JIO-
rudeckuM. [IpuBeiéHHbIE ONpe/iesieHHs UCXOJAT He U3
MOHATHSA BelleCcTBa U €ro CBOMCTB, a JieJIaeT IJIaBHBIN
aKILeHT Ha TeOPEeTHUKO-NI03HABATEJbHYI CUTYyallHMI0 U
[I03TOMY €ero OTHOCAT K rHoceoJioru4eckuMm [4], [5].
TakuM 06pa3oM 3a BCIO UCTOPUIO y TEPMHHA «MaTe-
pusi» KaK He ObLJIO, TAK M HET YHUBEPCaJbHOTO OIpe-
JleJIeHus1, KoTopoe 6bl MPU3HABa/IM BCE YUEHBIE.
JaHHasd CTaTh4, dunocodckas KaTeropus
«MaTepusi», ABJSETCA 3aBeplIeHHeM HaLIUX BbINOJI-
HEHHbIX paboT 0 MaroMHMpoBOM CcHCTEME U OCHOBHBIX
eé nousATusx [1], [2], [3]. Kaxzplil yesoBeK, NpoYUTaB-
IIUH BAYMYUBO M BHHUMAaTeJbHO BCE YeThIpe CTAThH,
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dunocodpusn

Oy/leT MMeTb COBepIIeHHO HOBOE COBpeMeHHOe NpeJ-
cTaBjieHHe 0 MuposjaHuy, OyAeT 3HaTh CBOE MeCTO B
MaroMupoBo#i cucTeMe U CBOE ITpe/iHa3HauYeHHe B 3TOM
Mupe, a Takxe OyJieT 3HaTb 0 BCeX OCHOBHBIX IIpoliec-
caX, IPOUCXOAALIMX B 3TOW eIMHCTBEHHOW CUCTeEMeE U
KaK Ha HUX ONTUMaJIbHO pearupoBaThb. Mcnosb3yemas
B cTaTbsX JIOrMKa U CUCTEMHBIN OAX0/[, — 3Ta BeJIM4aii-
11asi CKJIa, NO3BOJIMBIIAS HAM 3alJIIHYTh B INIy6b caMoO
MaromupoBo#l cucTeMbl U B KopeHb Muposganus. 06
MCTUHHOCTH OCHOBHBIX I0JIOKEHUH, peJCTaBJAeHHbIX
HaMM B 3TUX CTaTbfX CyAUTb BaM, foporue yuTaTey.
Mgl cTapajiuch 6bITh yoe UTebHBIMU. HanoMHKM Ha-
IIMM YUTaTeJIsIM OCHOBOIOJIararliye, He06xXxoAuMbIe U
caMble BaXKHble /1)1l ;JaHHOM paboThl I0JI0XKEHHUS, U3J10-
»)KeHHble B cTaThsx [1], [2], [3].

1) MaromupoBasi cucTeMa HpeJCcTaBjsieT €060
BEYHbIM LIap € paJUycoM paBHbIM OECKOHEYHOCTH.
3anosiHeH S3TOT WAp /[ABYMSA BHJAAMU MaTepuu: a)
CucteMHOM MaTepuel, KOTopasl poxJAaeTcsl, nporpec-
CUPYeT, 3aTeM perpeccupyeT U yMHUPAEeT, KaK OTKUBLIAsI
cuctema u 6) MaroBaJieHTHOU MaTepuel, KoTopas siB-
JIsieTCs BeYHOM U 3amoJIHs oL el Bech map [2].

2) lenn GyHKIMOHMPOBAHUS MO/ CUCTEM 3a/aI0TCS
CUCTEMOH.

3) AGCOJIIOTHO Kax/Jasl CUCTeMa POXJaeTcs, MMeeT
CBOIO Jiylly, CBOE NpeJHa3HAayeHHe WU CBOIO IPOJO0JI-
»kutesnbHOCTb Xu3HU ([12K) [3]. [IpogomKuTebHOCTD
»u3HHU (I12K) y Bcex cucTeM, MOACHCTEM ONpe/iesseTcs
Y yCTaHaBJUBaeTcs poAuBIiel (co3aBlieil) Ux CUCTe-
MOH MpHU ux poxJgeHuu. B ganbvHeitmem DK onpeness-
eTCsl YCJIOBUAMU UX )KU3HMU.

4) Jlnsa GyHKUMOHUPOBAHUSI CUCTEMaM TpebyeTcs
nuTtanue (oHeprus). CucTeMbl ObIBAIOT KaK MOJIOXHU-
TeJIbHble, TaK U OTpULaTesNbHble. HanmoMuHaeM, moJso-
KUTeJIbHble cucTeMbl yBesnuuBawT [IXK cucrem, a ot-
punatesbHble - yMeHbatoT [12K cucrtem [3].

5) AG6costoTHO Bcé B MaroMupoBOW CHUCTEME CO3-
Jaérca ycaoBusMM [1] W3 JBYyX BHJOB MaTepuU:
CucteMHo# u MaroBajsieHTHOM [3].

[lepexoAUM K NO3HAHWIO NOHATUNH CHCTEMHOH H
MaroBa/sieHTHON MaTepuu. U cpasy naém onpefeJe-
Hue noHATUsA CucTeMHass MaTepus. CUcTeMHas MaTe-
pus - 3To GecyHcieHHOe MHOXEeCTBO CUCTeM U MOJ-
cucteM MaroMupoBOH CUCTeMbl, KOTOpbIe SIBJSITCS
MaTepHuaJJoM AJisl CO3JaHUs abCOIOTHO BCeX CUCTEM U
nojcucteM MaroMupoBoi cucteMbl. [lepBoe Bmeuar-
JIeHUs1 0 TakoM olpejiesieHud CHUCTEMHOW MaTepuUH —
3TO HEBEPOSITHO, ITOT0 He MOXET ObIThb, YTOObI CAMU
CUCTeMbl ObLIM MaTepHell He TOJIBKO JJs1 CO3/aHUs
cebe N0JJ0OHBIX, HO U PAa3JIMYHOTO YPOBHS COBEPILEHHO
HOBbIX cucTeM. Ho 3To uctuHa. /lesio 35ech B TOM, 4TO
J1106as cucTeMa COCTOUT U3 CYILeCTBYIOIIMX CUCTEM 60-
Jlee HU3KOT0 YPOBHS, HaNlpuMep, cucteMa «BceseHHas»
co3jjaHa U3 cucreM «Il1aHeTa» U T. 1., KOTOPble SIBJA-
IOTCSl MOJACHUCTEMAaMU CUCTeMbl «BceseHHas», TO eCTb
ypoBHeM Huxe. CiiefioBaTesNbHO, [/ TNOCTPOEHUS
BcenenHol HeobxoauMma CucTeMHass MaTepus THIA
cucteMbl «[liaHeTa» U T. . TakuMm o6Gpasom, Bce CH-
CTeMbl CBfI3aHbl MeX/JAy COO0W reHeTHYecKH, TO eCTb
KaXk/lasd U3 HUX pa3BUBaeTcCs U3 Apyrod. Bcsa cucrem-
Has MaTepus, UMesl YPOBHEBYIO CTPYKTYPY, COLEPXKUT

B cebe NepBOPOJHbIN YPOBEHb UJIM KaK B Hapo/ie rOBO-
pAT UMeeT TOT KUPIHUYHUK, U3 KOTOPOT0 NOCTPOEHO BCE
Muposzanue. Xapaktepusyercss CHcTeMHasi MaTepus
CleAyoUMMYA CBOMCTBAMU: OHA He BeyHas BO BpeMe-
HU U He G6ecKOHeYHa B NPOCTPAHCTBe, CO3/laBaeMa U
YHUYTOXKUMA. [71aBHOE cBoMcTBO CMCTEMHOM MaTepuu
- 9TO NepeMellleHUe B IPOCTPAHCTBE U U3MEHEHUE CO
BpeMeHeM. CHCTeMHass MaTepus I0OC/Ie OKOHYaHUA
cBoero QpyHKLHOHMPOBAHUSA IMOCTENEeHHO Npeobpasy-
eTca B MaroBajleHTHyI0 MaTepuwo. Hanpumep, nocie
co3jiaHus (poxaeHust) cucteMbl «HesoBeK», OHa Mpo-
rpeccupyerT, a 3aTeM perpeccupyet. B nepuog nporpec-
CUPOBAHMUS, 110 3aKOHY COXPaHEHMs CUCTeM, CUCTeMa
«YesioBeK» y4acTByeT B CO3/laHUU cebe TMOJO0OHBIX U
3aTeM, [10CJe lepuoja perpecca, OHa NpekpalaeT CBOé
$YHKIIMOHMpPOBaHMeE, KaK CUCTEMa, U Tpeobpa3yeTcs B
BeuyHy10 MaroBasieHTHy10 MaTeputo [2], [3]. CucteMHas
MaTepus, 1151 YeJ0BeKa B OCHOBHOM BHU/IMMa, OCsI3aeMa,
ollyliaeMa, U3MepsieMa, U3ydyaeMa U T. 1. CucTeMHas
MaTepusi 60jiee BBICOKOTO YPOBHSI CJI0XKHA, HO JIETKO
noAaéTcs u3yyeHHo. YeM MeHbllle ypOBEHb MaTepUH,
TeM OHa Npolle, HO BCé TPyZHee U Tpy/Hee NOoAAaéTCs
YyeJIOBEKY [/l e€ MOo3HaHUs (KM3y4yeHUs1), IOTOMY, YTO
HU3KHe YPOBHU MaTepHUHU CTAaHOBATCS BCE MeHblIe U
MeHbllle 110 pa3MepaM U TPYJHO U3MepsieMbl, He BUJU-
Mbl 6e3 cnelHaJ]bHOW annapaTypbl U CTAaHOBSATCS, He
ocsi3aeMbl M He ollyiaeMbl. HacTynaeT Takod ypoBeHb
MaTepuH, YTO OHA CTAHOBUTCS BOOGIe He U3MepsieMa,
He BHU/MMA, He ocs3aeMa M He olyiaema. Ho Ttakue
cucTeMbl Kak «JesioBek U YesioBeuecTBO» 04eHb J11060-
NBITHBI U 3TO JIFOGOMBITCTBO CBSI3aHO C TOMCKOB HOBBIX
VMICTOYHUKOB /1J151 TIOBBIIIEHUsI KauecTBa UX >KU3HU U He
TosibKO. OHU yIOpPHO OYAYT CO3/aBaTh KoJlJIailfephl,
M300peTaTh annapaTypy, KoTopast UeM JaJblile, TeM J10-
poXKe, 17151 TOT0, YTOOBI MO3HATh (M3y4UTh) CHCTEMHYIO
MaTepHI0 HUKaHUIINX YPOBHEH 10 TeX MOp, T0Ka UX He
OCTAaHOBUT 3KOHOMMYecKas cucTteMa. CHcTeMHas MaTe-
pus - CucreMa «YesoBek» BbICOYalIlIero ypoBHs Cpeiu
BCEX OKPYXKaWIHUX eé cUCTeM BeJET cebs He YCTOH-
YHUBO U HecTabunbHO [2], [3]. B3auMocBsi3b cO3HAHUSA
cucteMbl «YesoBek» C MaTepUaJbHbIM MHPOM OCY-
11lecTBJISeTCS ToCcpe/CTBOM MaroBajleHTHOM MaTepuH,
HaxoAsAllelcs abCoIOTHO BO BCeX CUCTeMaX BHYTPHU
MX U MEXAY HUMH, T.e. B KaX/JA0H Touke MaroMupoBoi
cucteMbl. U3BecTHO [2], [3], YTO BCe CUCTEMBI KUBLIE,
TaK KaK co/iep>KaT B cebe JyXOBHYI0 MaTePUIO, IBUKYT-
Csl 1 U3MEeHSI0TCs, T03TOMY B MaroMMpoBOd cucTeMe
HeT HHUYero KpoMe JBWXKYLleHC U H3MeHsWLeNcs
CucteMHOM 1 MaroBajieHTHOU MaTepuu. Tak 4ToO e U3
cebs MpejcTaBJsIeT 3Ta BceMoryliass MaroBaseHTHas
MaTepusi U OTKYy/la OHa B35J1aCh.

[IpefcTaBbTe cebe, YTO BbI IBUKETECH [10 YPOBHEBOH
JlecTHulle CUCTEeMHON MaTepuy CBepXy BHU3 U I0XO/ U-
Te J10 IToc/eiHeN CTYNeHbKY UJIU IePBOM CHU3Y U eC/IU
Bbl CZleslaeTe elllé OJMH Lial, TO Bbl OyJeTe CTOATb Ha
IJIOILA/IKe OCHOBAaHUsI YPOBHEBOU JIeCTHULbI (HyJIeBast
CTyneHbKa). B HacTosiliee BpeMsl yuéHble BCero MHUpa
WIUIYT NMepBOPOJHbIN KUPNHUUYMK, U3 KOTOPOro Co3ja-
HO MuposzaHnue. [Ipy 3TOM OHU HayaJd CBOM MOMUCK C
BEPXHEro YpoBHS CHCTEMHON MaTepHUM U BCE UAYT U
WUJYT K HA3Y K IePBOPOJHOMY KUPIUYUKY, HO He IIpe/-
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CTaBJIAIOT cebe, KaKOH OH JoJoKeH ObITh. Mbl Havyaau
CBOM MOMCK C HyJIeBoro ypoBHA CUCTEMHON MaTepuHu U
JIBH)KEMCS B BepX 110 ypoBHeBoM JiecTHUIle. [lepBast cTy-
IeHbKa FOBOPUT O llepBOM ypoBHe CUCTEMHON MaTepuHy,
0 MepBOPOAHON MaTepuu (KUpHUYHMKe MuposjaHus)
WJIM O MpOCTeluiel cuctemMe, co3JaHHON (POXKAEHHOMN)
yCJIOBUSIMU U3 MaroBasieHTHOM MaTepuu. PouBiiascs
CUCTEeMa, 3Ta KpoXa, Ha3biBaeMas Mar, Kak 1 Bce CUCTe-
MBI, UMeeT CBOE€ IpeJ/iHa3HaueHHe, CBOM CPOK »KU3HHY,
CBOIO ITO/ICUCTEMY NMUTAHUS U 0053aTebHO, CBOIO CH-
CTeMy, KOTopasi 06s13aTe/IbHO JJ0/KHA QYHKIMOHUPO-
BaTb I10 CBOEMY NIpe/iHa3HAYEeHHU 10, UCII0J1b3Ysl SHEPTHIO
MOJCHUCTEMBl NHUTaHUA. TakMM 06pa3oM ompezesieHa
nepBopoAHasl 4YacTuua Mar, KoTopas MCIOJIb3yeTCs
JUIs1 CO3JJaHUsl BCero cyuiero B MaroMupoBo# cucTe-
Me. [locsie okoHYaHUsA GYHKIIMOHMPOBAHUSA, Mar nepe-
XOAUT B MaroBaJleHTHy10 MaTepuio. Tak Kak B 3TOH
[IepBOPOAHON CHUCTeMe y4acTBYIOT TOJIBKO JBa BHJA
MaTepyU M OJjHa M3 HUX J0JDKHA COBepIlaThb paboTy,
BTOpas JO/DKHA MTOCTABJATh 3HEPTHIO JJI 3TOr0 JIBU-
>KEHUS U JAYXOBHOM MX »kU3HU. Ecaiu mepBas 4acTs, 1o
KaKOW-/11M60 NpPUUYMHE, NTepecTaéT COBepLIATb JBUXe-
HUS, TO K Hell NpekpallaeTcss NOCTynaTb 3Heprus U
OHa yMmupaeT. Unu, ecan 0601 cucTeMe NepeKkpbITh
NMTaHUe, TO OHa TaKXXe YMUPaeT. ITO OCHOBHOHN 3aKOH
>KM3HU CUCTeM. B nmepBoM ciiyyae BMHOBaTa caMa CH-
crteMa. Bo BTopoM ciiyyae BUHOBAT BHeIIHUN $aKTop.
[Ipu nepexose Mara, ocHoBaTesisi CUCTEMHON MaTepUU
Ha HyJIeBOH YpOBEHb, OH TepsieT O/HY eJUHCTBEHHYIO
(mocieHIO) MOACHUCTEMY M NpeBpallaeTcsl BO BHe-
CUCTEMHYI0 MaTepHio, Ha3blBaeMylo MaroBasieHTHOH
MaTepueil. OTCyTcTBHe B JIIO6OW CUCTeMe IOJCUCTe-
Mbl IUTAHUS, IPUBOAUT K NpeKpalieHUIo eé QYyHKIU-
OHHMPOBAHUs, OHA YMUPAET KaK CUCTeMAa U NepexXofuT
6e3 notepu cBoell Macchl B MaroBaJIeHTHYI0 MaTepHUIo,
KOTOpasl, HaX0/4sCb Ha HY/JIeBOM YpPOBHE, COCTOUT M3
JBYX BUJIOB — 3T0 MaroBaJsieHTHass CucTteMHasi MaTe-
pus (octanku CucteMHOM MaTepuu) u MaroBajieHTHas
JHepreTuyeckass MaTepusl (OCTaHKHU IMOJACUCTEMBI MU-
TaHWS U JyXa CUCTeM INepBoro ypoBHs). W3BecTHo,
yTo CucteMHas MaroBasieHTHass Matepus (TémHas
MaTepusi) Bo BceseHHOl cocTaBssieT npuMepHo 22%,
MaroBaneHTHass JHepreTudeckass Martepus (TémHas
3Heprus) cocTapiseT npuMepHo 74% 1 Ha CUCTEMHYIO
MaTepulo ocTaércs Bcero 4% [6]. Takum o6pasom,
TEMHass MaTepus U TEMHas 3Heprus NpesACTaBJSAOT
o060t MEPTBble OCTATKU C Bepxy MOCAeJHEN, a CHU3Y
nepBo¥ cryneHbku CuCTeM NpU Nepexofe UX Ha HY-
JleBO ypoBeHb. CoBpeMeHHasl Hayka 0 TEMHOW MaTe-
pun: «TéMHass MaTepHusl B aCTPOHOMHUHU U KOCMOJIOTHH,
a TakXe B TeopeTHYeCcKON $U3MKe - THNOTeTHYeCKas
dopMa MaTepuH, KOTopasi He UCIycKaeT 3JleKTpoMar-
HUTHOT'0 U3JIy4eHHs U HAIIPSMYIO He B3aUMO/IeHCTBYeT
C HUM. ITO CBOMCTBO JlaHHOU GOpMbI BellleCcTBa 3aTPy/-
HseT U, BO3MOXXHO, laxKe JleslaeT HEBO3MOXKHbBIM eé Npsi-
Moe HabJsiogeHue» [6]. Ho kak MoxkeT MaroBajieHTHas
MaTepus (TEMHass MaTepus) HCIYCKaTb 3JeKTpoMar-
HUTHOE H3JIlydeHue U B3aUMO/IeHiCTBOBATb C HUM, eCJIU
OHa NpeJCcTaB/seT COO0M BHECUCTEMHYIO MaTepHuIo.
BHecucTeMHass MaTepusl He COZEPKUT B cebe cUCTeM,
c/e/l0BaTe/IbHO, He M3Jy4aeT TO, YTO XO4eTcsl, 4T0b

u3Jyvyasa. Bce usnydeHust, Takue Kak IpaBUTALlUOH-
Hble, 3/IeKTPOMarHUTHble, MAarHUTHBIE, 3JIeKTPUUECKH e
U T.I. CO3AAIOTCS TOJBKO CHUCTEMAaMHM, TaKMMH KakK
IJIaHeThbl, MarHUTHI, 3JIeKTPUUeCKHEe CeTH, TesJeBU3U-
OHHbIE U paJiN0 CUCTEMBI, si/lepHble PeKTOPbl, COJHIEe
Y T.. MaroBajieHTHas MaTepus — 3To CucTteMHasl Ma-
Tepusl HYJIeBOTO YyPOBHS, He MMelolllasi B CBOeH CTPyK-
Type HUKaKUX MOJCUCTEM, CUCTEM U SIBJISIETCS BHECH-
cTeMHOW MaTepuel. VM3 3Toll MaTepuu HUCXOJUT KaK
nepBasl CTyNeHbKa, TaK W BCs JIeCTHULA YPOBHEBOM
cTpykTypbl CHcTeMHON MaTepuu. MaroBaJjieHTHas
MaTtepusi, co3faB Mar (kupnuuyuk) MupospaHus, Ha-
XOZUTCS B HEM U OCYILeCTBJISIET CBSA3b C 6ECKOHEYHbIM
IPOCTPAaHCTBOM MaroMupoBod cucTeMbl. TakuM 006-
pa3oM, MaroBaJieHTHasi MaTepus HaxoAuTcs1 abco-
JIIOTHO BO BCeX CHCTeMaX MaroMuMpoBON CHUCTEMBI U
JaéT BceM cHCcTeMaM Aylly U KU3Hb (PYyHKLHOHUPO-
BaHUe, NpeJiHa3HAYeHUe, IPOJO0/KUTENbHOCTD KU3HHU
Y JIB)KEHUe), TUTasi UX OT BEYHOTO U GECKOHEYHOro
HMcTOoYHUKA nuTanusd [2]. EauHcTBO MaromupoBoit cu-
CTeMbl IPOSIBJIsAETCA BO B3AaUMHOM CBSA3U BCEX YPOBHEHN
CucteMHON MaTepuu C MaroBajleHTHONH MaTepuen.
Y4éHBIM, KUBYLIMM B HacTosllee BpeMs Ha IJIaHETe
3eMJisl, U3BECTHO, YTO BO BcesleHHON MMeeTcs TEMHas
MaTepusi, HO [I0OKa UM HeU3BEeCTHO, U3 KaKUX 4acTHI]
oHa cocTouT [3]. EcTb u TéMHas sHeprus, U eé npupoja
TOXKe Heu3BecTHa. Bepymuiica uMu B HacTosllee Bpe-
Msl MOMCK YaCTUI-KaHAWAATOB JAJis1 TEMHOW MaTepuu
ABJIsieTCsl 6e3 pe3y/JbTaTUBHBIM. Jlt06ast yacTUla ecThb
roToBasl CUCTEMA, a TEMHas MaTepus siBJsgeTcs 6e3 cu-
CTeMHOU U He COJlep>KUT HUKAKUX YaCTHULL. Y4€Hble Ha-
3bIBAlOT TAKyl MaTepul0 TEMHOM MaTepuel, Tak Kak,
He MOT'YT 3aQUKCHUPOBATbH €€ CylleCTBYIOIUMHU B HACTO-
sllee BpeMs Npr6opaMu. A Hapo/, Ha3bIBaeT eé AyLIon
U AyxoM. Kaxx/iblil 4yesl0BeK YyBCTBYeT eé IPUCYTCTBUE,
HO He MOXXeT OO'bSICHUTD Te sIBJIeHHs, KOTOpble ITPOUC-
XOZAAT B HEM U BOKpYT ero. /l/is Hac oHa NpejCcTaBasgeT
c060} 3HepreTUYECKy0 CyOCTAaHILUI0, HAXOAACh B KaX-
Jlo¥ noJicucTeMe abCOIIOTHO BCeX CUCTEM, 3aHUMas ab-
COJIIOTHO BCe CBOGOAHBble MecTa. OHa BOKPYT Hac, OHa
BHYTPH HacC B KaXK/,0M KJIeTOUYKe, B KOXK/I0M 3JIEKTPOHE,
B Kak/JJoM Mare u B MaromupoBo# cucTeMe HeT CBO60/-
HbIX OT Heé MecT. [IpescTaBiseTcs BCE 3TO Kak 6y/b TO
BCe CUCTeMbl ONylleHbl B MaroBajJeHTHYI MaTepHulio,
I/le OHa IMTaeT CBOel 3Hepruel, poxxAEHHBIX elo JleTel
- MaroB Mupo3sganus. TakuMm o6pa3om MaroBajieHTHast
MaTepust B MaroMupoBoi cHUCTeMe eJlUHa, LieJbHas U
He pasziesisieMa Ha OT/ieJIbHble 4acTH.

KakuM >xe 06pa3oM co3/jal0TCsl CUCTEMBI 60J1ee BbICO-
KoroypoBHs? HanpuMep, nepBbli ypoBeHb, Kak HaM yike
M3BECTHO, CO3/1aéTCs M3 JBYX BUAOB MaroBaJleHTHOM
MaTepuy, CyLeCTBYWOLMX B MaroMupoBoi cucTeMe.
TakuM 06pa3oM BCero TPU COCTABJSIOLIUX YYaCTBYIOT
B co3/laHuHU (coTBOpeHUM) Mara — nepBoro KMprnuirnka
coBpeMeHHOro Muposganus 1 CUCTEMHON MaTepuu -
aTo MaroMupoBasi cucTeMa Y /iBa BU/ia MaroajseHTHOU
MaTepud. Bce y4acTHUKM 3TOro AeHCTBUS ABJSIOTCA
BEYHbIMM U OecKkoHeYHbIMHU. [losiBUBILIAsicA cucTeMa
«Mar» nepBoro ypoBHs Hadasa QYHKLMOHUPOBATH,
co3jaBas cebe MOJOOHBIX, CTajJa pa3MHOXaTbcdA. Tak
KaK 3TOT IpOLlecC pacTsAHYT N0 BPpeMeHH, TO yCJOBUs
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IpYU POXKJEHUH JPYT OT Apyra OTJIWYAITCSH, YTO MpH-
BOJAUT K IOSIBJIEHUIO Pa3HOO6Gpa3usl KauecTBa CUCTEM
IepPBOTO YpoBHsL. [Io mpoiecTBUM HEKOTOPOTO BpeMe-
HU CO3PEBAIOT YCJI0BUS AJIS1 POXKJ€HUS] HOBOU CUCTEMBI
M3 CHUCTEM NepBOr0 YPOBHS U BJPYT OHA IMOSIBJSETCS
- cucreMa BToporo ypoBHs [1]. Bce cucteMsbl nepBoro
YPOBHSI CTAHOBSATCS IMOJCUCTEMAMHU HOBOH CUCTEMBI.
TakuM ke 06pa3oM CO3JAITCS CUCTEMBI BCEX YPOBHEH
Y BCe OHM HMMEIT pa3Hoo6pas3ue KayecTBa CBOUX CH-
creM. Kaxxzas cucreMa HOBOro YpoBHSI MOXKET 3HAYH-
TeJIbHO OTVIMYAThCS OT MPeJbIAYIIEro YPOBHS, TaK KakK,
B CO3/JlaHUHU €ro YCJIOBHH y4acTBYeT OOJIbLIOE KOJIU-
YECTBO CUCTEM, He TOJIbKO OJJHOYPOBHEBLIE CHUCTEMBI
npeAbIYLIero YPoBHsI, HO U BCe CUCTEMbI, pOJUBILHECS
paHee, a TaKXe [T0CTOSTHHO, MEHS IO ecs] BHELITHUE yC-
JIOBHUS (TeMIepaTypa, JaBJeHHe, pacloJIoKeHHe 3BE3]
U T. J.). PoguBIiIasics cucteMa UMeET CBOIO CTPYKTYPY,
CBOM CBOWCTBA, MPOJO/KUTENBbHOCTD KU3HHU, AYIY U
T.I. YeM Bblllle ypOBEHb CUCTEMBI, TEM GOJIbIIE Y Heé
BO3MO)XKHOCTEH BO3/eHCTBOBATh HA CBOU IOJCUCTEMBI,
Ha3Hayasg UM LeJu JJis CBOero QpyHKIMOHHUPOBAHUS.
[lepexon cvcTeM ¢ HU3KOTO YPOBHS Ha 60Jiee BbICOKHE
YPOBHH IO CUCTEMHOM JIECTHHUIIE B HApO/ie HA3bIBAIOT
pa3BUTHE, pexe 3BoOLUS cucTeM. HanpuMmep, cucre-
Ma «Yesi0BeK», Ha4MHas ¢ Maros, JOCTHUIJIA CAMOTO BbI-
COKOI'0 YPOBHS U B HACTOsIlllee BpeMsi UMeeT pa3BUThIe
IO CUCTEMbI: MO3T U Aiylia. Mo3r colepHT B cebe, KaK
CUCTEMHYIO MaTepulo, TaK 1 MaroBaJleHTHYI0, a AyIla
ToJIbKO MaroBasieHTHY0. O6e moACUCTEMBl B3aUMO-
3aBUCHMbI N0 QYHKLHOHAJbHOMY NpeJHa3Ha4YeHHUIO.
Cuctema «4esi0BEK» BBINIOJIHSIET MHOXKECTBO QYHKIU,
KOTOpble HE CBOWCTBEHHbI CUCTEMaM GoJjiee HU3KOTO
ypoBHs. HanpuMmep, 6eratsb, NpbIraTh, J1aBaTh, [yMaThb
U T. II. UM He XBaTaeT 3Hepruy, 3aJJ0)KEHHOH, B IepBO-
pofHOM Mare M3 KOTOPOro OHU CO3/aHbl. [loaTomy,
cucteMa «4esioBeKk» BCE BpeMsl B ITOUCKE UCTOYHUKOB
JIOTIOJIHUTEBbHOTO NMUTAHUS, HAaKaIJIUBAeT ero BIPOK
U NOCTOSIHHO BeJET 60pb0y 3a MCTOYHHUKHU MHUTAHUS.
CuCcTeMbl HU3KOI'0 YPOBHSI He 3aHUMAIOTCS TaKUM [ie-
JIOM UM [JIOCTaTOYHO 3HEPruu AJIs1 CBOEro QYyHKIMO-
HUPOBaHHs, 3aJ0KEHHOW B mepBopojHOM Mare, mo-
CTOSIHHO MOJANUTBIBa€MON MaroBasieHTHOU 3Hepruem.
YcnoBUSsl AJ11 CUCTEM BBICOKOTO YPOBHS NPHU UX POX-
JIeHUH CO3Ja/IUCh TAKUMH, YTOObI OHU CaMHU JJIsl CBO-
ero GyHKLMOHUPOBAHUS HAXOJUJIU JONOJHUTEIBHYIO
3Heprui. U ecTecTBEHHO, YTO TaKHe YCJOBHUs MOIJIU
COCTOSITBCS TOJIBKO MOCJIE NTOSIBJIEHUS CUCTEM NMUTAHUS
It HUuX. U BOoT 3 MuIpA. JIeT Hasa/ Ha Halllel MJaHeTe
nosiBusach cucreMa «buocpepa» ¢ UCTOYHUKAMU MU-
TaHUSA AJIs1 CHCTEM CaMbIX BbICOKMX YpOBHeH. B Hapoze
roBOPST, MOSIBUJIACh »KMUBasi mpupona. buocdepa mo-
SIBUJIACh 33/10JIT0 /10 MOSIBJIEHUSI YesJI0BeKa U BCE Bpe-
Msl [POrpeccHpoBasa, KaK CHCTeMa, aBTOMATHYeCKU
coOJ/I0Jjasi BCe 3aKOHBI JKU3HU CHUCTEM, NOCTENEHHO
HaKaIIMBasi pa3HooGpasue CHCTeM MUTaHUs. B 3To ke
BpeMsl CO3peBaJIH YCJI0BUS AJIs1 POXKIEHUS CUCTEMBI 60-
Jiee BBICOKOTO YPOBHSA. Y BAPYr HEOXKUAAHHO MOSIBJISA-
eTcsl HoBas cucteMa «YesoBek» U cucteMa «brocdepar
CTAaHOBUTCS MUTAIIel noacucteMoi. CyliecTBOBaHMe
CJIO)KHOH U CaMOr0 BBICOKOI'O YPOBHS CUCTEMbI HA 3eM-
Jie cucteMbl «Yes0BeKk» HEBO3MOXXHO 6e3 6uocdepsi,

MI03TOMY 4eJsIOBEK J0JhKeH JIIOOUTb, yXakKUBaTb U He
3a0bIBaTh, UTO KayecTBO U 12K ero »kuU3HU 3aBUCUT OT
cocTosiHUs 6uocdepsl.

W3BecTHO, YTO B Jajiékoe BpeMsl paBHOe 6ecko-
HEeYHOCTH MaroBasleHTHasi MaTepusi co3Jaja IepBo-
poJHBIX MaroB, KOTOpble pa3BUBaJMCh, 3allOJIHAA
MaroMHMpoByl0 CHCTEMY CBOMM pa3HooOpasueM,
M B JajibHelIIeM Ha 3TOM He OCTAaHOBHUTCA [2].
MaroBaJieHTHasi MaTepUsl HaX0JUTCs He TOJbKO B bec-
KOHEeUYHbIX NpocTopax MaroMHpoBOW CHUCTEMBI, HO U
abCoJIIOTHO BO BCeX eé MOJCHCTEMAax, CO34aéT eJuH-
CTBO MHUPO3JaHUs, TeM, YTO B 3HEPruu abCOJIIOTHO
BCEX CUCTeM 3aJlo’keHa MHbopMal s MaroBajeHTHOU
Matepuei. HaxoxgeHue MaroBajseHTHOW MaTe-
pUU B KaxJoH cucTteMe Maros, cjeJjoBaTeJbHO, BO
BCEX CUCTeMaX, HallOMUHAeT KaXKJOMYy >XUBYILIEMY B
MaroMHupoBO# cHcTeMe, UYTO Mbl e/JUHbl B CBOEH KH13-
HU MMeeM CBOIO CUCTeMy U Ayuly. Bce cucteMsbl cTaHo-
BATCS OJJHOBPEMEHHO 4acCThI0 U IieJibiIM MaroMupoBoi
CHUCTEMBl CO3/laHHOM MaroBajieHTHON MaTepuei
(TBopuoM) AJisi COBMECTHOM UX kU3HU. CoCTaBJSIOLE
MaroBaJIeHTHYI0 MaTepUl0 BHJbl Jpyr 6e3 Jpyra He
CyllecTBYIOT. BMecTe oHM OJHOBpEMEHHO CO3/al0T CH-
CTeMbl, BMeCTe YYaCTBYIOT B UX )KU3HU U BMeCTe Ipe/-
CTaBJAIOT COO0M HeJleJIMMYI0 11eJI0CTHOCTD, JIeXallyto
B OCHOBe Bcell MaroMMpoBO# CUCTeMbl, U Mbl SIBJISIEM-
C 4aCTbl0 HeJleJIUMOM peasbHOCTU. TakvM o6Gpa3oMm
MaroMupoBasi cucTeMa MpejcTaBasgeT o060l OJHY
OTpOMHeMHIy0 ceMblo. MaroBajleHTHass MaTepusi He
TOJIBKO CO3/ia/la OrPOMHENIIYI0 CeEMbIO, OHA CBOeH ce-
Mbe OpraHH30BaJja Hepa3/eJUMY0 CBsI3b JYXOBHOIO U
MaTepHaJbHOTO, a TaKXe WHPOPMALMOHHYIO CBSA3b C
JII060M cMCTEMOM U C KOCMOCOM. MaroBaJjieHTHasi MaTe-
pusi BeuHasi, C1e[loBaTebHO, U Aylia J060H CUCTEeMBI
Tak)ke BeyHas. B cyujectBoBaHue Bricmero Pasyma B
HacTosillee BpeMsi BepsAT OOJIbIIMHCTBO BeAyIIUX Pu-
3UKOB MHpa. Mbl C yBEepeHHOCTbIO yTBEPKJAaeM, 4TO
Beiciinit Pazym B MaroMupoBoii cucTeMe CyLiecTByeT
U UM fBJsIeTCA Besjecyllias MaroBaJleHTHass Mare-
pust. B MaromupoBoii cucTeMe HeT MecCTa, I'/ie Obl e€ He
6b1JI0, OHA 3aI0JIHSET BCé GeCKOHEUYHOe POCTPAHCTBO
Y HaXoJUTCs BHYTPU abCoIOTHO Bcex cucteM. OHa
OCYILeCTBJIIET CBSI3b MEX/y OT/eJbHbIMU JIIOAbMHY,
a TaKXe MexXJy 4YeJoBe4eCKHUMH KOJIJIEKTHUBAMU WJIU
COLlMa/IbHBIMU CHCTeMaMU U T. 1. B MaromMupoBoii cu-
CTeMe U B OKpY»<alollleM Hac MUpe CyllecTByeT 6ecKo-
HeyHOe KOJIM4YecTBO UHGOPMALMH, U BCA OHA XPaHUT-
cs1 B MaroBasieHTHO! GeCKOHe4YHOM maMsTu. Hacrasna
nopa NpUBECTH OIpejiesieHHe U NepeyruCJUTb OCHOB-
Hble CBOMCTBa MaroBaJleHTHON MaTepUH.

OnpegeneHue MaroBaJ/ieHTHOH MaTepuu:
MaroBaJieHTHasi MaTepHs - 3TO BHECUCTEeMHas CyOCTaH-
LIMs, coCcToALlas U3 JByX BUJ0OB — 3T0 MaroBasieHTHas
CucreMHas cy6CcTaHLUA u MaroBasieHTHas
JHepreTuyeckas cybCTaHIMs, 3aI0JHUBLIAsS CO60H a6-
COJIIOTHO BCE MPOCTPAHCTBO MaroMMpoBO CUCTEMBI.

OcHoBHbIe cBOMcTBa MaroBajleHTHOH MaTepUU:

1. MaroBasieHTHasl MaTepusl sIBJseTCs OGecKoHed-
HbIM UCTOYHUKOM 3HEpruy, npeJHa3HauyeHHOU /15 ab-
COJIIOTHO BCEX CUCTEM, B TOM 4HCJ/Ie U YesI0BeKa.

2. MaroBasieHTHasl MaTepusl BeyHasl BO BpeMeHU U
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G6ecKOHeYHa B IPOCTPAHCTBe, HE POX/aeMa, He COTBO-
psieMa ¥ He yHUUYTOXaeMa. /[Jis1 yesloBeKa OHA He BU/IU-
Ma, He 0Csi3aeMa, He u3MepsieMa, Ho olyuaema [2].

3. MaroBa/jieHTHasi MaTepusl, HaxoAsCb BHYTpPU U
CHapy>Xy Bcex cucTeM MuposzaHusi, CIJIOLIHAsA, e[iMHa
Y He pas/iesIuMa, YTO AAET el BO3MOXXHOCTb OpPraHM30-
BBIBATb MEX/Y CUCTEMaMHU HaJI€KHYO0 CBA3b.

4. MaroBaJsieHTHasl MaTepus 06.J1a/jlaeT 6eCKOHEYHO-
ro o6béMa MaMsAThI0, B KOTOPOH XpaHUTCS Bcs UHOP-
Malusl 0 COCTOSIHUU cUcTeM MUpo3JaHus.

5. MaroBaJieHTHas, 6e3 cucTeMHas MaTepus 06/1a/a-
eT caMOl HaJIEKHOU U caMOM CKOPOCTHOM mepejayeit
nHbopMaIuu.

6. MaroBasieHTHasl MaTepus y4aCTBYeT B CO3/laHUHU
CUCTEM M INIPU UX POXKJEHUHU yCTaHaBJMBaeT UM Ipo-
rpaMMy, NPOJOJKUTENBHOCTb XU3HU U XPaHUT BCIO
HHPOPMaLMIO O CUCTEME B CBOeH MaMsATH.

Jua yyéHbix MaroBasieHTHasl MaTepus Ipo-
6sieMa MOKa TEMHasl, I03TOMY, YTOOBI MOKa3aThb, YTO
JlaHHasi MaTepus peasbHO CYLIeCTBYET, Mbl 06paTHJINCh
K caMOM 4yBCTBUTeJIbHOU K MaroBaJleHTHOU MaTepuu
crucTteMe - 3T0 cucTeMa «HesoBek». Cuctema «HesmoBek»
B HacTosllee BpeMs SIBJSETCS CaMHUM YYyBCTBUTEJIb-
HBIM «IOPUOOPOM» JJisi TO3HAHUS W HCCIeLOBaHUS
MaroBasieHTHON MaTepuu. Bce cucremMbl umernT ¢u-
3uyecKyto 4acTb (CHCTEMHYI0 MaTepHio) U JyXOBHYIO
(MaroBasieHTHy10 MaTepuio). YesoBek JAJisi AYyXOBHOMU
’KM3HU I0JIy4aeT 3Heprur oT MaroBasieHTHOM MaTe-
puy, a Ans GU3NUECKOH >KU3HMU ToJiydyaeT 3Hepruio
oT CucteMHOU MaTepuu (ynotrpeb6/isieMoi 4esIOBEKOM
nuuy). KayecTBo »KM3HM KaXKJOTo 4YesoBeKa 3aBU-
CUT OT KOJIMYecTBa IOJydyaeMOW W TpaTUMOH 3Hep-
rud. /[li1s 3,0poBbsl YesOBEK JOJDKEH MOoJydaTb ONTH-
MaJIbHOe KOJIM4ecTBO Kak CHCTeMHOW MaTepuH, Tak
1 MaroBa/JieHTHOH, OoJlHA perynupyeT puanydeckuy, a
BTOpasi, JYXOBHBIH TOHYC cuUcTeMbl. TakuM 06pasoM,
MIOJTHOE 3/10POBbe YesloBeKa 3aBUCUT KaK OT JYXOBHOH,
TakK ¥ OT GU3NUeCcKOU kU3HU. )KU3Hb - 3TO IBUXKEHUE.
CnenoBaTesIbHO, YeJIOBEK JOJKEH CHUJION JyXa, CUJION
BOJIY, CUJIOW MBICJIY 3aCTaBUTh CBOU IMOJACHCTEMBI pa-
60TaThb, €Cc/JM Kakas-Jubo IMojAcHCcTeMa NepecTaéT pa-
60TaTb, TO OHA OTMUPAET U Yes0BeK, B 3aBUCUMOCTH
OT TOrO Kakasl MoJcHUCTeMa OTKa3aJjacb paboTaTb, OH
caM WJIM yMUpaeT, UM CTaHOBUTCA WHBanuAoM. Eciu
MO/ICUCTEMBI pabOTalOT MJ10X0, TO YeJI0BEK CTAHOBUTCS
6osbHBIM. [Ipupoja fasia yesoBeky «Mo3sr». Heckosibko
BEKOB Y4Y€Hble BCEr0 MUpa CYMTA/H, YTO MO3T yesoBe-
Ky AaH BoroM Tosibko [/1s1 TOro, YTOObl YeJIOBEK CTaJl
pasyMHbIM. lll10 BpeMs, caM 4yeJsloBEK U ero Mo3T pas-
BUBa/MCb. COBpeMeHHble yUéHble, UMesl NpPeKpacHyo
annaparTypy, B HacTosllee BpeMs paboTy TOJIOBHOI'O
MO3ra yesioBeKa Ha MOJIEKY/ISIPHOM yPOBHE JI0CKOHa/lb-
HO u3y4yuau. OfiHAKO, He MOTYT OTBETHUTb Ha P51/} BONIPO-
COB, CBSI3aHHBIX € paboToi Mo3ra. Hanpumep, rae Ha-
XOUTCA NaMsATb B KOTOPOM XPaHUTCS BeChb Halll OIIBIT,
KaK 4eJIOBEK ZilyMaeT U MBICJIUT, KaK yeJoBeK NepejaéT
MBIC/IM Ha 60J/IblIIMe PAcCTOSIHUSA, HAJIEXKHOCTD Nepesia-
YU 1 MHOXKECTBO NMOZA06GHBIX BOIPOCOB, HA KOTOPBIE CO-
BpeMeHHble yYéHble He MOT'YT OTBeTUTb. COBpeMeHHas
HayKa B TaKHUX CJydassx CTPOUTCS Ha JloTafiKax, mpej-
MOJIOXKEHUSAX U JlaXke Ha obOpalleHusix k bory. Jleso B

TOM, YTO 4YeJIOBEK C MOMeHTa CBOero MosIBJeHUs cpa-
3y 006paTHJl BHUMaHHe Ha TO, YUTO OH BU/JUT, CJIBILIUT,
ocsi3aeT U olgyliaeT T. e. Ha CHUCTEMHYI0 MaTepHo, a
MaroBajieHTHass MaTepusi HEBU/UMA, He CJbIIIMMA U
T.0. [IoaTOMy 4YesioBek He obGpalaj Ha Heé BHHMaHHUe,
a B HacTosllee BpeMsl NPUCMAaTPUBAETCS U NbITAETCS
NPUCIOCOOUTDL €€ K Jiesly, TaK KaK OHM OLIYLIAI0T, YTO
OHa B Halled >KU3HH, B KU3HU MaroMupoBoH cucTe-
Mbl WIpaeT OCHOBHYIO U IVIaBHeHlIyl poJsib. Mbl yT-
BepK/JiaeM, UTo paboTa Mo3ra 1 He TOJIbKO MO3ra — 3TO
npoMbices1 MaroBajleHTHON MaTepuu. Mo3ar yesioBeka
COZePXKUT MUJLIMApPAbl KJIETOK, a KaXK/Jasl KJeTKa CO3-
JlaHa u3 Maros, B KOTOPbIX HaX0AUTCcs MaropasieHTHas
Matepust. CaefoBaTe/IbHO, MO3TY HET HEOOXOAUMOCTH
co3JjlaBaTb MO3rOBOH IpHUéMoINepesaTyHK, TaK Kak
MaroBaJ/ieHTHasi MaTepus He JieJiMMasi U HellpepbIBHAas.
OHa HaxoJUTCA B KaXK/JI0M KJIeTOYKe MO3Ta, B Yepelle ro-
JIOBBI, BOKPYT YesloBeKa M TaK [0 KOCMHUYECKUX JajleH.
TakuM 06pa3oM Bce JItOAU NMOCTOSHHO, AHEM U HOYBIO,
KaXkJIOM CBOEM KJIETOYKOM, KaXKJIbIM aTOMOM M TaK [0
MaroB cBsizaH ¢ MaroBa/JieHTHON MaTepuel, B HapoJe
roBOPAT € KocMocoM. /[l pa6oThl ¢ MaroBaJleHTHOM
(AyxoBHOM) MaTepuell MO3T UMeeT OJIOK YIpaBJeHUS
1 06paboTku nHbopMaruu. Bce Mbiciu yesnoBeka GpuUK-
CUPYIOTCS B TaMsTU 6eCKOHeYHOU MaroBaJieHTHOU Ma-
Tepuu. TakuM o6pa3oM, MaroBaJieHTHast MaTepus — 3TO
6eCKOHEYHOr0 00'béMa XpaHuJuile HHGOpMaIKHY, B KO-
TOPOM XPaHUTCS BECh HAlll OIBIT, 3TO Halla NaMaTb. OHa
cobvpaeT U XpaHUT 3HAHUS, MBICIH, UJeH T.I. TakuM
06pa3oM fyelKH MaMATH HAXOASATCS He B rOJIOBe, a B
MaroBa/sieHTHON MaTepuu. Bce kjeTku yesoBeka 006-
I1aI0TCSl He TOJIbKO MeX/y CO60M, HO U C OKpY>KaloLUM
ero MUpoM. B 6eckoHeuHOl nmaMsaTH MaroBajsieHTHOMU
MaTepHuH XpaHATCs IPOrPaMMbl )KU3HU BCeX CYLIeCTBY-
foux cucteM. C uccTapu Ha Hallel IJlaHeTe 3TOH CBs-
3b10 BCer/la 0J1b30BaJINUCh peJcKa3aTell, IPOPOKHU U
T.0. [IpeAckazaHusi MOTYT ObITh KaK OTPUILIATebHBIMU
(dbanpUIMBBIMU), TAK U MOJIOXKUTENbHBIMU (IPABAUBHI-
MH). K oTpuiaTe/lbHbIM OTHOCATCS COOOILEHUS, KOTO-
pble JieJ1aloTCs Yallie BCero C LiesIbio NpeJHaMepeHHOro
06MaHa, a K M0JIOKHUTEJIbHBIM — peasibHble COO6LIeHHS,
cojlepxaiue B cebe nHGOpPMAIUI0 O OYAYLIHUX COOBI-
TuaxX. HacTosamui mnpopok, o06/afamiiuii 0COOGbIMU
CNOCOOHOCTAMH, KOHTAaKTHpyeT ¢ MaroBaJleHTHOH
MaTepuel U MoJiyyaeT 3anpalivBaeMyo UM HHPopMa-
yuto. OHa MocTymnaeT B OTAe] 06paboTKu HHOpMaLUU
Mo3ra 4yesioBeka. O6pabaTbhiBaeTcss B MO3re U pasjeJis-
eTcs Ha JBe 4yacTd. OfiHa yacTb MHGOPMALUU YXOAUT
06paTHO Ha XpaHeHHUe, a Apyras yacTb UHPOPMAL MU B
Ipolecce MbICIUTENbHON [JlesTeJbHOCTH pacuudpo-
BbIBAETCs, IPeBPALLAeTCsl B MbICJIM U C IOMOUIbIO SI3bI-
KOBOM NOJCUCTEMBI JOBOAUTCA 0 NOTpPeOUTeNsT ITON
MHpOpMaIMY UM UCNIO0JIb3yeTCsl CAMUM IIPOPOKOM /111
CBOEro 3/10poBbsl. [[popoKH BCTpeyaroTcsl B PeIMruos-
HBIX KyJIbTYpax, HallpUMep, XpUCTHAHCTBO, UCJIaM U T.[,.
B Hapojie muMpoKo M3BeCTHBI NpopoyecTBa: MepJiMHa,
Hoctpagamyca, E. [1. BraBaTckoit, darapa B. I. Meccunra,
BaHru u MHoOrux JApyrux npejckasaTeseid. MHorue
npeJcKasaTesl, NPOBUJLI, TPOPOKU CO CBEPXbecTe-
CTBEHHBIMU CIIOCOGHOCTSIMM KOTOpbIe 3aIJIs/bIBalOT B
oyayluiee, 4T0ObI Y3HATh CyAbLOY cucteM. CyAbba cucTe-
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MBI — 3TO COBOKYNHOCTb COOBITUH M OOGCTOATEJLCTB,
KOTOpble TNpeJonpeseseHbl NpU  QYHKIHMOHUPOBa-
HUM JII060M cucteMbl. 3BecTHO [2], UTO mpu pox[e-
HUM cUcTeMbl MaroBajleHTHas MaTepus 3aKpenJseT
3a Hell mporpaMMy >KHM3HH, KOTOPYIO XPaHUT B CBOeH,
6eCKOHEeYHOro 00'béMa, MaMsATH U NOCTOSIHHO CAeuT
3a KM3HbIO cucTeMbl. Ecau cucreMa BeJéT cebsi 1o-
JIOXKUTEJIbHO, TO OHAa aBTOMAaTH4YeCKU YBeJUYUBAeT
ell IyXOBHOCTb, a 3TO B CBOIO O4epe/ib yBeJHUYMBaeT
npopo/nkuTenbHOCTh u3HU ([12K) cuctemsbl. Ecnu cu-
cTeMa BeJléT cebsl OTpUIlATeNbHO, TO MaroBajseHTHas
MaTepusi aBTOMAaTH4YeCKU YMeHbUIaeT el JyXOBHOCTD,
4TO NPUBOAUT K yMeHblueHUwo IIXK. CiegoBaTesbHoO,
MaroBa/sieHTHasi MaTepusi aKTUBHO Y4aCTBYeT B KU3-
HU CUCTeM U IIOMOraeT TOMY, KTo pa6oTaeT. [lossicHUM
3TOT CaMblil CJIOXXKHBI MOMEHT, XapaKTepHU3YyILIUN
MaroBa/sieHTHy10 MaTepuio. UTo 3HAa4UT aBTOMAaTH-
qeckH? [lyg HarisagHOCTU MaroBa/leHTHYI0 MaTepHUIo
CPaBHUM C BOJIOH, IOTOMY 4YTO YeJIOBEK BUJIUT eé exe-
JIHEBHO U NIpe/iCTaBJIsIeT, KaK OHa BeZIET cebsl B pa3/iny-
HBIX CUTYallUsX, a ¢ MaroBajJeHTHOW MaTepuen TOJbKO
HayMHaeT 3HaKOMHUTbcA. 06e MaTepuM CO3JaHbl efu-
HOU PUPOJIOH, CTPOT0 COO/II0AAOT 3aKOHBI IPUPO/bI U
o6e nmuTaroT yesoBeka. OJlHa MUTAaeT CUCTEMHON MaTe-
puen, BoJ0H, a BTopasi, [yXOBHOM BHECUCTEMHOMN MaTe-
puel, 6e3 KOTOPbIX YeJIOBEK KUTb He MoXKeT. OHHU KHU-
Bble, HO Y HUX HET MO3I'0B, OHU He AYMAalT U He BUJAT.
[To3TOMy OHU CTabU/IbHbIE, YCTOUYUBbBIE, yMHEHIIINE U
HUKOT/Ia BaC He N0/JBelyT. 3Hasi UX CBOMCTBA, BbI CO CTO
IPOLIEHTHON yBePEeHHOCThIO MOXeTe Npe/icKa3aTb Kak
OHM NOBeAYT cebsl B pa3/IMyHON cuTyanuu. CpaBHUM C
YyeJIOBEKOM pa3yMHbIM, KOTOPbIH UMeeT MO3TH, BUAUT
U caplIUT. OZiHAKO, KaK NPaBUJIO, OH He CTabuJIeH, He
yCTOMYUB U He yMHbIN. Kak roBopsAT B Hapo/e, ax Ka-
KOU 3JIeKTpUYEeCKUHM TOK YMHBIN, OH BCEr/la BbIOUpPAET
r/le CONpPOTHUBJIEHUE MeHbllle WM YMHBbIA B TOpy He
NONJET, YMHBINA ropy o060HIET. Takke MOCTYNUT Boja
U MaroBasleHTHasl MaTepus, aBTOMAaTH4eCKH U C MU-
HHUMaJIbHBIMU 3aTpaTaMu 3Hepruu. Yesi0BeK NOCTyNUT
He Mpe/icKa3yeMo, a KaK eMy B3JlyMaeTCsl U 3axoTe-
JIOCb eMy NPOUTHU 4epe3 ropy, U OH BCerJa MOXeT Bac
NOJIBECTH WJIM Jaxe INpejaTb cBoto Poguny. Tak KTO
’Ke yMHee, 4YesJI0BeK pa3yMHbId WM MaroBaJjieHTHas
MaTepusa? /lajee pacCMOTPUM Ha IpUMepax, BJIUsHUe
JlyXOBHOCTH Ha NOBeJleHue yesioBeKa. JlyXOBHbIMU I0-
KasaTeJIsIMU SBJAIOTCA: AyX, BOJs, MbIc/ab. OHU 1103BO-
JISIIOT ONpeJieJINTh, HACKOJIbKO CUJIbHA y KaXKI0T0 YeJsio-
BeKa JyXOBHas cocTaBJistollasA. CorylacHO ypoBHEBOM
CUCTeMe, CUCTeMbl HU3KOT'0 YPOBHS COZiep>KaT MeHbllle
MaroBasieHTHOU (AyXOBHOI) MaTepuH, ueM GoJjiee Bbl-
cokue ypoBHHU. CaMoe 60J1bl10€e KOJTMYECTBO JYXOBHOM
MaTepuy MMeeT INOJIOKUTebHasA cucTeMa «HesoBeK».
[loHATHA cusa Ayxa, CUJIa BOJIM U CUJIa MBICIU CO3/a-
I0TCS OJlHOM MaroBa/JieHTHOW MaTepuel, M03TOMy B
JlaJibHel1eM 6y/ieM CUUTATh, YTO OHU TOX/eCTBEHHBI.

[Ipumep Ne 1. Eciu yesnoBek BCeM He [JOBOJIEH, He
MOKeT MpeosioJieTb co6/1a3Hbl, CJ1ab0CTH, JeHb, CTPax,
MaJio MO/BMKEH, UMeeT HeraTHBHble 3MOIUM, Hera-
TUBHbIE MBICJIM KaK peaJibHble, TAaK U Ha/lyMaHHbIE, U B
OCHOBE ero >XU3HHU JieXXaT TOJIbKO JIeHbI'H, U )KUBET OH
pajZid yA0BJIETBOPEHUs] HU3MEHHBIX NOTPeOGHOCTEHN, TO

y Takoro 4esjioBeka ocjabeBaeT JlyXxOBHasl COCTaBJISAO-
111asl ¥ OH OTCTYIaeT OT YeJIoBeuyeCKUX PHUHIUIIOB, pe-
JlaBast pOJIHbIX, 6JIM3KUX, CBOUX Jipy3el U cBoto PosuHy.
Kak npaBusio, TakuM JitogsM MaroBaJjieHTHast MaTepus
aBTOMATUYeCKH yMeHbIAeT AYXOBHOCTb, TEM CaMUM
YMeHbIIIaeT CUJy BOJIH, CUJIY AyXa U CUJy MbICIU. Jltogu
C HU3KOM JIyXOBHOCTbIO HMEIOT I1JI0X0€ 3/J0POBbe, MO-
I'YyT UMeTb TsDKeJible 3a00JIeBaHUs, IJIOX0e ceMelHoe
NOJIOXKEHHEe U He GOJIbLIYIO POJLOJKUTENbHOCTD XKHU3-
HU (I12K). Eciu npu o611eHUY C JI0AbMH y Bac NaJjaeT
HacTpoeHHe ¥ 5MOLIUM HAaCTPauBaIOTCS Ha HeraTUB, TO
136aBJsSATeCh OT TakKoro o6uleHus. [lajeHue AyxoB-
HOCTH 4eJIOBeKa - 3T0 60Jie3Hb, OHA OUYeHb 3apa3Has U
BJIEYET BaC B OTpHULATE/IbHbIE CUCTEMBI.

[Ipumep N2 2. Eciu 4esioBeK OTHOCUTCS K MOJIOXKHU-
TeJIbHOW CUCTeMe, Kak NPaBUJIo, UMeeT BCerja Ao0pblie
Y paJlOCTHbIE MBICJIH, OUeHb IO/IBUXKEH, 60peTCs €O CBO-
ell JIeHbO, a TaKXe C HeZloCTaTKaMU 06111ecTBa, TPYAO-
JIIOOWB, aKTHBEH, JUCLUIJIMHUPOBAH. Takol 4esioBeK
MMeeT 60JIbLIYIO YXOBHYI COCTABJSALIYIO, C1e/l0Ba-
TeJIbHO, 6OJIILYI0 CUJIY AyXa, CUJIY BOJU U CUJIY MBbIC-
JIW, KOTOPble MO03BOJISAIOT €My COXPAaHATb OTHOILEHUS C
OKPY>KaloLMM ero MUpPOM BONPEKU BCeEM 0OCTOATENb-
CTBaM, YTO SIBJSIETCSl 3aJ0TOM KpeNnKoW U ApyKHOU
CeMbH, XOpOILEero 3/[0poBbsi, QUHAHCOBOTO 6J1aronoJy-
Yusi, IPOJIBMXKEHH S 0 CJIY>KOe, BO3MOXKHOCTb 60POThCS
C KOHKYpeHIMel, NPOoABJIATb C Jiy4lllell CTOPOHbI CBOU
nperMylecTBa. Takol 4yesloBeK clOCOGeH BCTpedaThb
BCe Npo6JieMbl C JOCTOUHCTBOM. Pa3BUTHe BOJIM y Ye-
JIoBeKa 06s13aTe/IbHO TpebyeT sHepreTUYeCKUX 3aTparT.
BceM nosioxkuTeIbHBIM cucTeMaM MaroBaJleHTHasi Ma-
Tepusi aBTOMaTH4YeCKH NOBbILIAET YXOBHOCTb, TEM Ca-
MuM, yBesinuubaet [12K.

[Ipumep Ne 3. 3HayUTe/IbHOE YBeJUYeHUEe KOJIJIEK-
TUBHOM JYXOBHOCTH, CHJIbI JlyXa, CUJIbl BOJIM U CHUJIbI
MBIC/IM TIPOUCXOAUT B MOJIOXKUTEJbHBIX OJHOYPOBHe-
BBIX CUCTEMaXx 3a CYET CYMMHUPOBaHUs1 MaroBajieHTHOU
JIYXOBHOM MaTepHUM OJUHOYHBIX 0ObeJUHUBLIMXCS B
e/JMHYI0 CUCTeMY eJMHOMBbIIJIeHHUKOB. YeM GoJiblile
OyZleT 4MC/I0 YIEHOB B OJHOYPOBHEBOM MOJIOXKUTEb-
HOH cHuCcTeMe, TeM crucTeMa Oy/ieT 3HaYUTeJSbHO CUJIb-
Hee, KaKk U3NYECKH, TaK U AYXOBHO. JIIogW B TaKHUX
cucteMax 6oJsiee CIIOKOWHBI, UMEIOT JpyXKHble CeMbH,
MOMOTalT ApPYyr ApPYyry NpeojoJieBaThb €1aboCTH U CO-
6J/1a3Hbl, He U3MEHSAIOT YeJI0BeYeCKUM LIeHHOCTSM U T.II.
[lo0XKUTENBHBIMU W OTPULLATENbHBIMU CHCTEMAMHU
MOTYT ObITh: TEXHUYECKHEe CHUCTEMBI, PEJIMTUH, TIOJTUTH-
YyeCcKHe CUCTeMBI, FOCyJapCTBa, HayKU U T.A. [IpuBesiém
npuMep JJisi TeXHUYeCKUX cucteM. [loyioxxkuTeIbHON
CUCTeMOH fIBJISIETCSI SKOHOMUYHasA cucTeMa «Jlyadop»,
TaK Kak npojJieBaeT u coxpaHseT [I2K yesioBeky, a K 0T-
pULaTeJbHBIM OTHOCSITCA BCe CUCTEMbl BOOPY>KEHMUS,
cokpawarowmue K. C npuxosoM KanuTaausalydu Ha
Hallel NJjaHeTe 06pa30BaioCb OTPOMHOE YUCJI0 OTPH-
LJaTeJbHbIX CUCTEM: FOCYZAPCTB, PEJUTUH, Pa3JIUYHbIX
rpynn 1o UHTepecaM, 00'beIMHAIOIUXCS MOLIEHHUKOB
Y LIapJIaTaHOB U C KaXK/bIM T'OZIOM UX CTAaHOBUTCS BCE
6osibite. [IpUyéM, 151 TOTO, YTOOBI 3aBJI€Yb B CBOIO CH-
CTeMy KaK MOXXHO 60Jibllle 4JeHOB OHU MaCKUPYTCS
N0/, TI0JIOKUTEIbHbIE CUCTEMBI C L1eJIbI0 IpejHaMepeH-
Horo oo6maHa. TakuM o6pasoM co3garTcst dasblIuBbie
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cucTteMbl. HarsgiHbIM NpUMeEpPOM Takol ¢asbIIUBOM
CUCTEeMOH B HacTosilllee BpeMsl sIBJISeTCS CUCTeMa rocy-
Japcta CHIA, cTpeMsiieiicss K MUPOBOMY I'OCIIOACTBY, a
HEKOTOPbIe N0JI0XKUTebHbIe TOCYAapCcTBa NoNaAarTCcs
B CeTH OTPULATEJbHBIX CUCTEM, TEPSIOT CBOIO CaMo-
CTOSITEJIbHOCTb U CTAHOBATCS MOJCUCTEMOM CUCTEMbI
CLIA, ucnosiHAAL BOJIIO CUCTeMbl, Hanpumep, JIMTBa,
YkpauHa, AHrius u fp. [2]. Ilocse Takoro oTcTyIie-
HUSA OT TeMbI, IPOJO/KUM JI0Ka3aTeJbCTBO pealbHOI0
CyllecTBOBaHUS MaroBa/sieHTHON MaTepuu. [lis 3TOro
paccMOTpUM MNpHMeHeHHe MaroBa/leHTHOM MaTepuu
B Nepesiayax UHGOPMALUU Ha PACCTOSIHUM, a TaKXKe B
NpYMeHeHUU e€ /1S TOBBIIIeHUsI KauecTBa KU3HU U
YKpeIJeHHUs 3J0POBbs.

Bonpoc nepejayu Mbiciell Ha pacCTOSIHUM UHTepe-
CyeT He OJIHO ITOKOJIEHUE y4eHbIX. JKCIepUMEHTHI He-
O/IHOKpPATHO MPOBOAMWJIMCh B pa3HbIX CTpaHaX, B TOM
yucsie B CIIA c nesto npuMeHeHus B Boiickax U B CCCP ¢
L|eJ1b10 IIOBBIIIEHHs] KayeCTBa *KU3HU. B HacTos1ee Bpe-
Ms1 60JIbLIIOE KOJIMYECTBO YYEHBIX, )KUBYLIMX Ha MJIaHe-
Te 3eMJisd, NOATBEPXKAAIOT CyllleCTBOBaHUe peHoMeHa
nepejiayy MbICJel Ha pacCTOSIHUM, YTO JeCTBUTEbHO
CylecTByeT B3aHMO/leHCTBHUE IBYX OPIaHU3MOB MeXAY
co6oit. CyuiecTBoBaHue 3TOro ¢peHoMeHa MOATBEPUII
U 106aibHbIN 3kcriepuMeHT "[lossipHbiit Kpyr" HOBO-
CUOUPCKUX yueHbIX. JkcnepuMeHT "llonspHbiit Kpyr"
[7] - roGanbHBIM 3KCIEPUMEHT MO Mepefadye MbIC-
JIEHHbIX 00pa30B, ObLI NMpoBeJieH B utoHe 1994 roxa. B
3TOM ObLJIO 33/eICTBOBAHO HECKOJIbKO ThICAY J06po-
BOJIBIIEB, HUCC/IE[0BATENN U ONEepaTOpbl-3KCTPACEHChI
W3 ABajlaTH cTpaH. TesenaTuyeckre CUTrHaJbI Iepe-
JlaBaJIMCh C pa3HbIX KOHTUHEHTOB, U3 aHOMaJ/IbHbIX 30H
IIJIAHETHI, U3 Mellep U T.I. pe3y/bTaThbl 3KCIIepHMeHTa
MOATBEPJUIN PealbHOCTb CYLIeCTBOBAaHUS MBbIC/IEH-
HBIX CBfI3ed Mex[Jy JIIOAbMU. ITHU HUCCIAe[0BaHUS fIB-
JIIIOTCS TPOJOJ/DKEHUEM HCCIe/JOBaHUH, HayaThIX elle
B IpOLLJIOM BeKe. AHIVIMHCKHE HcCCAefoBaTeNd [AJs
0603Ha4YeHUs1 3TOro siBjeHUs B 1887 romy B mepBble
HCI0JIb30Ba/IM TePMUH "TesenaTtus”. MHOXeCTBO y4é-
HbIX YCTAaHOBMUJIM B3aWMOJEHWCTBHE [IBYX OPTaHHM3MOB
MeX/ly Co60M M 4TO HM 3KpAaHUPOBAHME, HU PACCTOs-
HUe He yXyJlLla/y pe3y/nbTaToB. HayuHble skcneprMeH-
ThI JlOKa3a/iid, YTO MbIC/b MaTepuajbHa U CYUTAETCS
MOIIIHBIM MCTOYHUKOM HMHQPOPMALMOHHBIX NMPOrpaMM,
KOTOpble KOPPEeKTUPYIT MporpaMmy Ku3HHU. Cuja
MBbIC/IM, TIOMHOXKEHHAsl Ha MCTHHHYI Bepy CIOoCOGHA
136aBUTDb Yes0BeKa OT JIlo60H 60JIe3HU U CMEHUTD re-
HeTHWYeCKUH KoJ opraHusMa. OlHaKo [0 HacCTOsLIero
BpeMeHU HeT 00bsiCHeHUs peHOMeHa TeJslelaTHH, TaK
Ke, Kak U GpeHOMeHa JieueHus JItoJieH, ypaBJeHUs] Tex-
HUKOHM W T.II. CUJION MbIcaU. Kak Bblllle 6b1JI0 CKa3aHo,
YTO NoA06HbIe ABJeHUs] B MaroMupoBoi cucTeMe - 3TO
npoMbices1 MaroBajieHTHOM MaTepuu. AGCOIIOTHO Bce
CHUCTeMBbI co3aHbl U3 MaroB. Kax /bt Mar npezcras-
JsieT cob6oit MaroBasieHTHY10 CUCTEMHYIO CYOCTaHIUIO,
ONYILeHHY0 B MaroBajieHTHY0 JHepreTH4ecKyo cy6-
CTaHLMIO, 3aMO0JHUBIIYI0O CO60M abCONIOTHO BCE Mpo-
CTpaHCTBO MaroMupoBo# cucTeMbl. Takass CTpyKTypa
MaroB 1o3BoJisieT co3JaTh CaMyl0 3KOHOMHUYHYIO MOJ-
MUTKY BCEX CUCTEM U MX NPO3pPavyHOCTb NPU Nepesaye
nHpopManuu. Hanpumep, cucrtema osibra siBiasieTcs

He NIPeo/i0JIMMbIM NPENATCTBUEM /151 CBETOBBIX Jy4yen
u ap. [loromy 4To dosibra He NPoONycKaeT CUCTEMHYIO
Marteputo. [lnsa nepefauyd MHGOPMALUU C TOMOLIBIO
MBbICIM HU QoJibra, HU GPOHS, HU IOJBOJHbIE JIOJKH,
HU TOpbl U HU PacCTOSHUSI He BJHSAIT Ha KayecTBO U
CKOpOCTb Nepesayd. ToJbKO NOTOMY, YTO BCE CUCTEMBI
coZiep>kaT He NpepbiBaeMylo, 6e3 CUCTEMHYIO U Be3jle-
cylyo MaroBaJeHTHYI0 MaTepHlo, KOTopasl siBJseTCs
NPOBOAHUKOM HHbopMaLuu. [l Toro, 4Tobbl yeJsio-
Bek A nepejias uHdopMaluio yesoBeKy b Heo6xo MO
YyeJIoBEKY A CUJION JiyXa, CUJION BOJU U CUJIOW MBICIU
HaCTPOUTCS Ha 4YesioBeka b, rje 661 OH He HaxoAMJICA.
B aTo ke BpeMms yesoBeKk b Jjo/KeH ObITb HAaCTpOeH
Ha npuém uHpopmauuu. BmecTo tofel MOXKeT ObITh
NpUMeHeHa anmnapaTypa, KOTopywo B OJiKailiieM 6y-
JAylieM pa3paboTarT Hauu y4yéHble. TakuM o6pa3oM
MCIO0JIb3ysl CBOWCTBA MaroBa/JleHTHOW MaTepuu s
NpsIMOM Iepesayd MBICAU OT 4YesJOBeKa K UYesIOBEKY,
TeJleNaTHusl CTAHeT CaMbIM HaJl&XHbIM, JlellleBbIM U ca-
MHM CKOPOCTHBIM CpeJICTBOM Ilepefjauu MHpopMaluu
Y 06l1eHNUs MeXAy JoAbMU. CBA3b KaX 0 KJIeTOUKHU
yeJi0BeKa U Mo3ra ¢ MaroBaJleHTHON MaTepuei o3Bo-
JIsleT CUJION BOJIM U MBIC/IM BbLJIEYUTb CAMOI'0 cebs OT
10001 60JIE3HU U JAXKEe CMEHUTh CBOM I'eHEeTUYeCKUH
kog. [IpruMepoM JieyeHUs1 caMoro ce6si MbICJbIO SIBJISA-
eTCs IUPOKO U3BECTHBIN «3dPeKT mianedo». Yesonex,
6s1arofapss MaroBajsieHTHOM MaTepHUM, KOTOpasi Haxo-
JUTCS BO BCeX ITpeJiMeTax, MOXKeT CUJION BOJIU U MBICJIH
nepeJBUraTh NpeAMeThbl, OCTAHABJMUBATb 4Yachl, 3aps-
»KaTb aKKyMYJIITOPbl U MHOTO€ JIpyroe, HO JJisl 3TOro0
Heo0X0JMMO H3y4aTb U OCBaMBaThb CBOWCTBA M CIIO-
co6HocTH MaroBajieHTHOH MaTepuu. Ho cambIM nep-
CTNEeKTHBHBIM 3aHSITHEM B HaCTOsllliee BpeMs sIBJIsAETCS
paspaboTka HpUOGOPOB [Jisl HCIIOJIb30BAaHUS BEYHOU
MaroBaJ/ieHTHOH 3HepTUHu.

B 3akJ/i04eHUM Hallero o6Cy»/JeHusl MaTepuu Kpa-
TKO OCTAHOBUMCS HAa UHOIJIaHETsHaX.

WHonaHeTsIHe, KOTOpble HaBelAIOT Hally IJaHe-
Ty 006J1alal0T YHUKaJIbHBIMU U HEBEPOSTHBIMU 0CO-
GEHHOCTSIMH, KOTOpbIe MO3BOJISIIOT UM OCYLIeCTBIATH
KOCMHYeCcKHe MNepesieTbl Ha BbICOKMX CKOPOCTAX, BbI-
Jep:KuBaloT 6oJibiive yckopeHus [7]. PasHoo6pasue
CNOoCOOHOCTEN M BU/OB MHOIJIAHETSH OObsCHAETCS
pa3JMYHBIMU YCJOBUSIMM, CO3JABIIMMHCA Ha IJaHe-
TaX B MOMEHT UX pox/JieHusl. OHU SIBHO OCBOMWJIM U LIU-
POKO NPUMEHSIIOT [iJIi CBOMX KOCMHWYECKHX IOJIETOB
MaroBaJ/IeHTHYI0 3HEPT'HIO U, BCE CBOU OTKPbITHS U U30-
OpeTeHUs OHU HANPaBJSAT Ha 6JIaro U NpolBeTaHue
BCEX CHCTeM CBOeH IJIaHeThbl, YTO HaM I0Ka He /IaHo, a
MOeT TaK CJYYHUTbCS, YTO BoOO1e He OyzeT faHo. Ha
Hallel NJIaHeTe B HacTosilllee BpeMsl YeJOBEK OCHOB-
Hble CBOM OTKPBITHUS U U300peTeHUs HallpaBJsieT AJs
W3rOTOBJIEHUS CPeJCTB CaMOYHUYTOXXeHUs1. OueBU/IHO,
YTO Ha JAPYTUX IJIaHeTaX He MOLIJIM M0 TaKOMYy MyTH.
OHHY Ha paHHeN CTaJjUM CBOEro pa3BUTHSA 00'beJUHUB-
IIKCh, CO3Ja/JIM Ha CBOEH IJIaHeTe OJHOYPOBHEBYIO,
NOJIOKUTeNbHY0 cucTeMy (CHcTeMy eAMHOMBIIJIEH-
HUKOB). Takas cucTeMa No3BoJIMJIAa UM BBIUTPATh Bpe-
Ms, YTOObl OGOUTH IO CBOEMY pPa3BUTUIO CHUCTEMY
«YesioBek pa3yMHbli». Ha muianete 3emJis B HacToOs-
llee BpeMs TOTOBUTCS 06CTaHOBKA CAMOYHUUYTOXEHHS,
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a He TO, YTOOBI K CO3/aHHUI0 OJHOYPOBHEBOM cCHCTe-
Mbl Ha IJIaHETe, KOTopasi NpuBeJsa Obl K JIMKBUAALUU
CPEeLCTB BOOPYXXEHUS KaK HEHYXKHOro XJiaMa. JTOMY,
SIBHO, HE M03BOJISIET KaIHOCTb U aJIYHOCTh MHOXKeCTBa
OJJHOYPOBHEBBLIX OTPHULATENbHBIX CHCTEM, CO3JaH-
HbIX KalMUTaJu3alyeld Ha IJaHeTe 3eMJis CUCTEMOM
«YesoBek pa3yMHbIH». Takas CUTyalus CI0XKUIACh HA
Hallel IJIaHeTe TOJIBKO IOTOMY, UTO SHEPIUsl CUCTEM-
HOW MaTepuu (ras, HepTb U T. I.), KOTOpasi B HACTOSI-
llee BpeMs HCIOJIb3YETCSl 4eJ0BEYEeCTBOM, He BeyHas
U He 6ecKoHe4Has. [[oaToMy npH Jenéxke eé UAYT xKe-
CTOKHEe BOWHBI MEX/Y CUCTEMAaMH U YeM JlaJIblie, TEM
o6cTaHOBKa o6ocTpsieTcs. s Toro, YTo6bl U3BMEHUTD
CJIOKUBILYIOCS. 0GCTAaHOBKY, HEOGXOAUMO MOBTOPHUTD
JlelicTBUsl MHoMIaHeTsH. Co34aTh Ha IJlaHeTe 3eMJis
OJJHOYPOBHEBYIO CHUCTEMY U OCBOUTbH BEUHYI U Oec-
KOHEYHYI0 MaroBajJIeHTHYI0 3Hepruto. ToJIbKO TaKUM
o6pa3oM «Yes0OBEK pa3yMHBIH» CMOXET COXPAaHHUTb
YeJIOBEYECTBO U CBOIO IJIAHETY JJIs OYYLIMX MOKOJIe-
HUM.

YBaxkaeMble HalllU 3eMJIsiHe, CO3/jlaBalTe TOJIbKO I0-
JIOXKHUTeJIbHbIE CUCTEMbI U )KHUBUTE B IPYKOE C [MOJT0XKU-
TeJIbHOM Haykol. He co3paBaliTe ycioBUi AJis poxe-
HUsl OTPULATEJbHBIX CUCTEM U OTPULIATEIBHON HAYKU.
KesaeMm coszaTh Ha NJIaHETE MOJIOKUTENBHYIO, OJHO-

YPOBHEBYI0 CUCTEMY €JUHOMBIIIIEHHUKOB. OCHOBHOU
3a/lauedl HACTOSAIIEr0 BpeMeHHU JI0JDKHO CTaTh OCBOe-
HUE U UCII0JIb30BaHHE CBOMCTB BEUHOU U OECKOHEUHOU
MaroBaJIeHTHOY MaTepUH Ha 6J1aro YeJ0BevYecTBa.

Ha ocHosaHuu 8vlule U3/10H#eHH020 MOXCeM cOe/ndmb
caedyroujue 8bl800bl:

- bnarozmapsi MaroBasieHTHON MaTepUU CTaIU 06b-
SICHUMBI, paHee HeoO'bsICHUMbIE sIBJIEHUS;

- Boicuiuii Pasym B MaroMupoBoOi cucTeMe cyllle-
CTBYET, Y OH eIUHCTBEHHbIN U BEYHbIH;

- Mar sB/sieTcsl IEPBOPOJHON CUCTEMOM U3 KOTOPO-
ro noctpoeHo Mupos/jaHue;

- Cusioit fiyxa, CUJION BOJIM U CUJIOH MBICJIU YeJIOBEK
MOJKET BbLJIEYUTh BCE CBOU OOJIE3HU;

- OcBouB MaroBajJieHTHYI0 MaTepUl0 4YesIoBeK Oy-
JleT TI0JIb30BaThCsl BEYHOU U OGECKOHEUHOM aHepruey, a
TaKXKe MOJYYUT CaMyI0 HaJIEXKHYI0, CAMYI0 CKOPOCTHYIO
nepenadyy uHGopMaLuH U Ap.;

- OnpefesieHbl, He U3BECTHbIE /10 HACTOSIETO Bpe-
MeHH, CBOMCTBa MaroBajieHTHON MaTepUHu.

- KayecTBO 1 Mpoj0/KUTENBHOCTD }KU3HU YeJIOBEKA
3aBHUCUT B OCHOBHOM OT COCTOsSIHUSI 6H0ochephI;

- IlpeacraByieHbl HOBBIE ONpeJe/ieHUs MaTepuu
MaromMupoBO# CUCTEMBI.
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FEO/10InA

TEOJIOTUYECKOE CTPOEHUE YPEHIOMCKOI'O MECTOPOXK/IEHUA

bepzen Hamasiva BumasivesHa

Tiomenckuii uHOycmpuanvHolil yHusepcumema,

Wrncmumym zeonoeuu u Hegrmeeazo0o6viuu

AHHOmMayusa. YpeHeolickoe HegpmezazokoHdeHcam-
Hoe MecmopodcdeHue 8 npedeaax Ycmuv-Amcoselickozo
JIUYEH3UOHHO20 YYACMKA pACNO/ONCEeHO HA meppumo-
puu Ilyposckozo paiioHa fAmano-HeHeykozo agmoHoM-
H020 OKpyaa, 8 60 KM K cegepo-80cmokKy om n. YpeHzoll.
B zeos02uveckom cmpoeHuu YpeHzolickozo Mecmopoxc-
deHusi npuHumarom y4acmue nopodvl @yHdameHma,
npedcmassieHHble 00NA/1e030UCKUMU U NA/E030UCKU-
MU Memamopg@uveckumMu nopooamu U OmM/0HCEeHUSIMU
naamg@opMeHHO20 Yexd, CA0HEHHbIMU NoAUPaAYUATbL-
HbIMU MEPPU2EHHbIMU NEeCYaHO-2AUHUCMO-A/1e8P0U-
moswvIiMu nopodamu na/eo3olicKko2o U Me3030UCKO-Kali-
Ho3olickozo 8o3pacmos/1., c.56].

Kamouesvwle caoea: 2opuzonm, gyndamenm, nopoda,
ceuma, omsaoxceHue, omaed.

OcHoOBHad 4acTh.

[lasneo3oiickuil dyHAaMeHT

KpoBisi ckyagyaTeix nopos, GyHAAMEHTa, K KOTO-
poli NpUypOuYeH CeUCMHUYEeCKHH OTpaKaloUUh Tropu-
30HT A B mpesenax Bcell YpeHroMcKod 30HBI OTOUBA-
eTca Ha ray6uHax 6600- 7440 m. [Ipexmosaraercs,
YyTo TmopoJbl ¢yHJaMeHTa INpeACTaBJeHbl CHJIbHO
JHCJOIMPOBAHHBIMUA KPHUCTAVIMYECKUMH TOPOAAMHU
U XJIOPUT-CEPULUTOBBIMU CJaHIAMU. KepHoMm oxa-
paKTepu30BaHbl NOPOAbI B MHTepBasie 5385-5500 M u
npeJicTaBJeHbl 6a3ajbTaMd MHUH/|aJIeKAMEHHBIMU Ce-
pOTO M TEMHO-CEPOro I[BETa, UHOT/A C 3eJeHOBAThIM
OTTEHKOM. MUH/A/TMHBI BBINIOJIHEHBI XJIOPUTOM, PEXe
omnaJsioM, XaJlef0HOM, KalbUTOM. [loposibl TpemuHo-
BaTble, OTMEYEHbI 3epKaJjia CKOJIbXKEHHS U OTHECEHBI 110
BO3pacCTy K BEpXHEMY MaJie03010. BckpeITas To/IMHA
naje030MCKUX 06pa3oBaHUM B CKBa)KMHe COCTaBUWJa
212 m.

TpuacoBas cucrema

OT/oXeHUsI BEPXHETO TpHUaca NpeJCTaBIeHbl BapeH-
rasgXMHCKOHW U BUTIOTUHCKON CBUTaMHU.

BapeneasixuHckaa ceuma npejcTaB/ieHa TeMHO-cCe-
PBIMHU /10 YEPHBIX ApPTHJIMTOB, C MPOCJAOSIMU Tecya-
HHUKOB, IECTPOIBETHBIX KOHIVIOMEPATOB, BCTPEYAIOTCS
MPOIJIACTKH YIVINCTBhIX aprUJIIMTOB. Bo3pacT oTyioxe-

HUH - KapHUWCKUH ApyC BepXHero oTjesa TPUAaCOBOU
CUCTEMBI.

BumromuHckasi ceuma c10KeHa ecYaHUKaMU Cepbl-
MU NOJIMMUKTOBBIMH, KOHIVIOMEpAaTaMU C MPOCJ0SIMH
TEMHO-CEPbIX aprU/IMTOB. TosIMHA CBUTHI KoJie6JIeT-
cs1 B IIMPOKUX mpeaesax oT 53 70180 m. K kpoBJie cBu-
ThI IPUYPOYEH CENCMUYECKUH OTPAKAIOIINH TOPU3OHT
la. Bo3pacT oT/I0)KeHUH — HOPUHCKHUU ApyC BepXHero
OT/les1a TPUACOBOM CUCTEMBI.

IOpckas cucrema

IOpckue OT/IOXKEHUS COTJIACHO 3aJIeral0T Ha TPUACO-
BBIX U IIP€/ICTABJIEHbI TPEMS OT/EJaMU: HUXKHUM, Cpe/i-
HUM U BEpXHHUM. B cocTaBe HujcHezo omdesa BbleNs-
10TCsl Geperosasi, fireJibHasi U KOTYXTHHCKast; cpedHezo
omdeia — TIOMEHCKasl; 8epxHe20 omae/id — BacloTaHCKast
(abasakckasi), reoprueBcKast U 6a’KeHOBCKasl CBUTBHI.

bepezosasi ceuma (reTTaHr-CHHEMIOP-HWKHEIJINH-
cbaxckuii sipycel) [IpescTaBiieHa yepejoBaHUEM Tecya-
HUKOB I'py603€pPHUCTHIX, PABEUTOB, KOHIJIOMEPATOB
C MOAYMHEHHBIMU MPOCJI0SMU IVIMH YIJIOTHEHHBIX, Ce-
pbix. OTMeYaeTcs pacTUTENbHBIN JEeTPUT, OCTAaTKH JIN-
cTOBOH JIopHhl. B cocTaBe CBUTHI BbIIE/SIOTCS JIACThI
IO, -I0T,,. O61mas TonuHa 6€peroBoi CBUThI COCTaB-
aset 158-224 m.

HeenvHas ceuma (TMHCOAXCKUM APYC) NpeicTaBIe-
Ha NpPEeHMYIeCTBEHHO IVIMHAMU apruJIIMTONOZA06HbI-
MU, TEMHO-CEPBIMH, TPABEJUTHUCTBIMU IEeCYaHUKAMH,
WMHOI/Ia KapOOHATHBIMHU. B cocTaBe CBUTHI BbIIE/SIOTCS
mnactel 10T, . Tonmuna ceutel focturaet 130-150 m.

KomyxmuHckasi ceuma (IIMHCO6aX-TOAp-aaJeHCKUN
SApyChl) JIeJINTCS Ha JiBe NMOACBUTHBL. HudicHss nodcauma,
B CBOIO O4Y€epe/ib, I0/Ipa3/iesIsieTcsl Ha JiBe MauyKu: HWXK-
HIO0 (Yepe/joBaHHUE ECUaHUKOB, aJIEBPOJIMTOB U IJIMH,
CEPBIX C PACTUTETbHBIM IETPUTOM) ¥ BEPXHIOIO (TJIMHBI
YIJIOTHEHHBIE, TEMHO-CEPhIE, UHOT/IA C 3€JIEHOBAThIM
orTeHKoM). K BepxHel mauke (mozypckasi nauka) npu-
ypOUY€eH OMOPHbIA OTpPaKAIOIIUNA CEUCMUYECKUN TOpH-
30HT T,. Bepxnasa nodcsuma TaxxKe nojpas/essgeTca Ha
JiBe MayKW: HIKHIOI (Yepe/joBaHHE MeCYaHHKOB ce-
PBIX, aJIEBPOJIMTOB U YIJIOTHEHHBIX IJIMH) U BEPXHIOIO
(YIJIOTHEHHBIE IVIMHBI, TEMHO-CEpPblE, C IPOCIOSIMHU
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aJIeBpOJINTOB U NecyaHUKoB). K BepxHel mauke (pa-
doMcKass navka) NpUypoYeH ONOPHBIA OTpPaKaroIUH
ceficmuyeckuit ropusoHT T,. B cocTaBe KOTyXTHHCKOM
CBUTHI BbiJesistioTcss miaactbl [OT, -HOT TonumnHa
CBUTbI U3MeHsieTcs oT 602 70 905 M.

TromeHckasi ceuma (aasieH-6alioc-6aT-Keaa0BeCKUN
Apychl) NpejcTaBJeHa MepecJauBaHUeM CepbIX IJIH-
HUCTBIX NEeCYaHUKOB, aJeBPOJIMTOB M YIJIOTHEHHBIX
cepbIx IIMH. CBUTA pacy/ieHsieTCcsl Ha TPHU MOJACBUTHI:
HIDKHIOH, CPeJIHIO0 Y BepXHI010. K KpoBJle HI>KHeH o -
CBUTBI IPUYPOUEH CeICMUYECKHUH OTpakKaoLui ropu-
30HT T,. B cocraBe cBuThI B/le/IsII0TCA TacThl HOT, .
C KpoBJIel TIOMEHCKOM CBUTBI OTOX/eCTBJIsIeTCs Celc-
MHUYECKUH oTpaxariiui ropusonT T,. [loBceMecTHo,
r/ile pa3BUThl MOPCKHE KeJlJloBel-BepXxHelpcKue o6pa-
30BaHMs, B OCHOBaHUM QUKCUpYeTcs 6a3ajbHbIN ropu-
30HT, nosy4yuBmKi unzaekc 10,°. ToamuHa TIoMeHCKo#
CBUTHI JocTturaet 613-708 M.

Abanakckass ceuma  (keJssoBeH-okchoOpA-KUMe-
PUJDKCKUM  Apychl) MNpeJjcTaBjJeHa [VIMHAMU apruj-
JINTONOJOOHBIMY, TEMHO-CEPbIMM, CEPBIMH, NpPeUuMy-
IleCTBEHHO TOHKOOTMYYeHHbIMM, B Pa3HOH CTeleHHU
[JIAaYyKOHUTOBBIMY, B CEBEPHOMN YacTH B BepxaX CBUThI
OTMeYalTCsl HeOOoJbIINe NPOCAOU OUTYMUHO3HBIX
pasHoCTel, MoA06HbIe NPOCJOM BCTPEYAIOTCH B 30HE
nepexojia K BaclOraHCKMM ob6pa3oBaHusM. [lo Bcemy
paspe3y 0TMeyarTCcsl pa3HOOOpa3Hble MUPUTOBbIE CTH-
»KeHMUs, TJIMHUCTO-KapOOHaTHble KOHKpeLuu. TosrHa
abasakCKoi cBUTBI 59-93 M.

Abasiakckas CBUTa N0 IJIOLA/IM PAacCpoCTpaHeHa He
[IOBCEMECTHO, B OCHOBHOM, B 3allalHON YacTHU paccMa-
TPUBaeMOU TeppUTOPUU. B psifie CKBaXKKH B I0X)KHOU U
I0r0-BOCTOYHOM 4YacTsAX paccMaTpuBaeMON TeppuUTo-
puu abaslakcKasi CBUTA OlleCYaHUBAETCS U IEPEXOUT B
BaCIOTAHCKYI0 U TeOprUeBCKY0 CBUTHI.

BacteaHckasi ceuma  (kesioBel-okcdop/-KuMe-
PUJDKCKUM IpYChI) Ipe/icTaB/IeHa aprU/JIMTONIOA00HbI-
MU, TEMHO-CePbIMH, TOHKOOTMY4Y€HHbIMH, OZJHOPOAHBI-
MU IVIMHAMU C IPOCJIOSIMU a/1eBPOJIMTOB U TeCYaHHUKOB.
1 nopo/;, XxapakTepeH NUPHUT, HAJIMUKMe OCTAaTKOB aM-
MOHUTOB, ABYCTBOPOK. To/IIMHA BacloTaHCKON CBUTHI
cocTaBJseT 62-130 m.

Teopauesckas ceuma (KUMepUK-HU>KHETUTOHCKU I
Apychl) MpeJcTaB/JeHa aprulJUTONOL00HbIMU TEMHO-
cepbIMHM INIMHaMU. /Iyl OpoA XapaKTepHbl aMMOHMU-
Thbl, 6eJIeEMHHUTHI, ByCTBOPKU. ToJIIIMHA re0OpPTHUeBCKOM
CBUTHI NopsAgKa 2-10 m.

BasceHosckas ceuma (TUTOHCKUH sipyc) 3ajieraeT Ha
riy6uHax 3850-3918 M u npeAcTaB/ieHa aprUuIuTaMU
OGUTYMHUHO3HBIMU, TEMHO-CEPBIMH /10 YEPHBIX, C KOPUY-
HeBaTbIM OTTEHKOM, B Pa3HOM CTeNeH! IJIMTYAThIMHY,
IJIOTHBIMH, C IPOCJI0SIMHU PBIXJIBIX JJUCTOBATBIX Pa3HO-
CTel ¢ BKJIIOYEHUSMU PbIOHOTO AeTpUTa U Makpoday-
Hbl, BCTPeYalTCcs NUPUTU3UPOBaHHbIe Bojopocau. K
KpOBJIE CBUTbI NPUYpPOYEH pervoHabHbIM ONOPHBIN
oTpakawiui ceicMuyeckuit ropusoHT b. TosmuHa
6a>KeHOBCKOM CBUTHI BapbHUpYyeT B LIMPOKUX Npefesiax
oT 6 10 88 M.

MeJioBas cucremMa

OT/10kEHNS MEJIOBOW CHUCTEMbI IpeJiCTaBJIEHbI [IBY-
Msl OTJeJlaMU: HIXKHUM W BepXHUM. HudicHuill omden

16-17"

npeJicTaBJeH B 006beMe COPTbIMCKOM, TaHTaJOBCKOM
Y HIKHEHM 4acTH NOKYPCKOM CBUT W 8epxHull omadena -
3TO BepXHsAsA YacTb NOKYPCKON CBUTHBI, Ky3HEI0BCKas,
6epe30BCKasi, FTaHbKUHCKaAs U TUOeHcaluHCKas CBUTHI.

Copmvimckass ceuma  (6eppuac-BaJlaHXXUHCKUN
Apychl) 3ajieraeT Ha GUTYMHUHO3HBIX apru/uTax Ga-
»KEHOBCKOM CBUTBL. B OCHOBAaHMM COPTBIMCKOMN CBHUTBI
BblJlesIIeTC a4MMOBCKasl TOJIIA, IpeJicTaBJeHHas
nepecjauBaHUeM IeCYaHUKOB, aJeBPOJHUTOB U TIJIH-
HUCTBIX TNopoA. K auMMOBCKOHM TOJIIle NPUYpOUYEHBI
NPOAYKTUBHbIE MJIACThl AY,-AY,, TOJIIMHA OTJIOKEHUH
coctaBJiisieT 115-200 M. [lepekpbiBarOTCS aUMMOBCKUE
OT/IOKEHUs [JIMHAMU apTUJJIMTONOLO00HBIMU CEPbIMU
U TeMHO-CepPbIMH, TOHKOOTMYYEHHBbIMHU U aJIeBPUTO-
BbIMU C Pa3HOO6Pa3HbIMU TUNIAMU CJIOUCTOCTH. B Bepx-
Hell 4acTHU COPTBIMCKOM CBUTBI BblJIe/ISIIOTCS IJIACThI
BY . ,-BY .. Kporus nuiacta BY | | 0/lHO3HAYHO TPOBOJMT-
csl IO TOJOIIBE YeYCKUHCKOU Na4ku, KOTOpasi CAYXKHUT
XOPOLUMM Bbl/IEP>)KaHHBIM pelnepoM NpU KOppessLyuu
pa3pe30B CKBaXKUH. JIUTOI0rM4YecKH YeyCKUHCKas nay-
Ka IpeJcTaB/eHa IJIMHAMU TEMHO-CePbIMH, TOHKOOT-
My4YeHHbIMU U aJIeBPUTOBBIMH, C €AUHUYHBIMU IIPO-
CJ10SIMHA NeCYaHHUKOB, C OOYIJIEHHBIM DPacTUTEJbHbIM
JeTpuToM. O6uias TOJILIMHA COPTBIMCKOM CBUTHI CO-
crassdeT 777-987 M.

TaHneanoeckas ceuma (BaJlaHXKUH-TOTepUB-6appeM-
anTCKUM sIpychbl) Npe/cTaB/leHa YepeJOBaHUEM Iecya-
HO-aJIEBPUTOBBIX MOPOJ, U IVIMHUCTBIX Mayek, U MoJ-
pasjiesisieTcsl Ha TPU NOJCBUTHI: HUXKHIOW, CpeJIHION0
Y BepxHI0W. HuscHsas nodceuma BkJItO4YaeT B cebs nec-
JaHble I1aCThl Tpynmbl BY, ,, cpednas nodceuma - nna-
CTbl BY -BY, , ¥ éepxHasa nodceuma - miaactol AY  -AY,
B kpoBJie HU>KHEeH MTOACBUTDI 3a/1eTaeT navka Woko.1ad-
HbIX 2/1UH, IBJSIOIUXCS HaJZ|@XKHBIM JINTOJIOr0-reopu-
3MYECKUM MapKHUpYOLIMM ropusoHToM. Takxe pene-
pOM SIBJISIETCS NUMCKAsl NAYKA, KOTOpasi Bbl/le/IsIeTCs B
KpoBJle cpeJHel NOoJCBUTHI. ToJIIMHA TaHraJ0BCKOM
CBUTHI U3MeHsieTcs oT 496 0 1549 m.

Ilokypckasa ceuma (anT-ajab6-CEHOMAHCKUM spy-
Chbl) cJIaraeTcs aJleBpoOJIMTaMU CepbIMM, Pa3HO3epHU-
CTBIMHY, C/1a60OCIEMEHTHPOBAHHBIMU MeCYaHUKaMU U
TEMHO-CEPbIMU [VINHAMH, MeCTaMH1 ONOKOBUJHBIMU. B
HIDKHEH 4acTH pa3pe3a OKYPCKON CBUTHI BbIJeJISETCS
€B805IXUHCKAsl navka (alTCKOro Bo3pacTa), KoTopas cJ1o-
»KeHa NecyaHukaMU. K KpoBJie CBUTBI IPUYpPOUYEH celic-
MHUYeCKUH oTpakarolui ropu3oHT [. TosuiMHa CBUTHI
usMeHsieTcs oT 549 1o 1403 m.

KysHeyoscass ceuma (TYpOHCKHUU SIpyC) JIUTOJIOTH-
YeCKH NpeJicTaBJeHa [VIMHAMU CEPbIMU U TEMHO-CEpbI-
MH, C 3eJIeHOBaTblM OTTEHKOM, IJIOTHBIMH, MECTaMHU
OTNIOKOBU/IHBIMU C IJIAYKOHHUTOM, C MHOTOYMCIE€HHBIMU
BKJIIOUEHUSIMHU PaCTUTENbHbIX 0CTaTKOB. OTMevarTcs
TOHKHE IPOCJIOU aJieBponTa. To/IMHa Ky3HEeL0BCKOH
CBUTBI U3MeHsieTcs oT 22 10 117 m.

Bepe3osckasi ceuma (KOHbSIK-CAaHTOH-KaMITaH-HWX-
HeMaaCTPUXTCKUHN fpycbl) TNoApasfessieTcsl Ha /JBe
MOACBUTBL. HujcHAS nodceuma npejcTaBjieHa INIMHAMU
CepBIMHU U TEMHO-CEPbIMU, MOHTMOPUJIJIOHUTOBOI'O CO-
CTaBa, ONIOKOBU/IHBIMU, 8epXHs nodceuma — TIAMHAMU
CepbIMHU U 3€JIeHOBATO- CepbIMHU, C1ab0aJeBPUTHUCTDI-
M. K kpoBJie HMXKHEH MOJCBUTHI IPUYPOYEH CeHcMu-
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YyecKUil oTpaxarwouyil ropusoHT C. TosnlnHa HUKHEN
NOJCBUTHI U3MeHsieTcs OT 46 no 251 M, BepxHel noj-
cBUTHI — 0T 110 g0 342 M.

TaHbkuHCcKasa ceuma (MaacTPUXTCKUM sipyc) mpej-
CTaBJieHa MOPCKUMH IJIMHaMU CepbIMH, UHOI/A C 3e-
JIEHOBATbIM OTTEHKOM, MPOCJ0SIMU U3BECTKOBUCTHIE,
aJIEeBPUTUCTDIE, C MTUPUTU3UPOBAHHBIMU BOJOPOC/ISIMH,
C eIUHUYHBIMU 00JI0MKaMHU ractponoj. ToslrHa raib-
KHUHCKOM CBUTHI KOJIeGJETCS B IMIMPOKUX Npejesax OT
62 510 345 M.

[lasieoreHoBas cucrema

TubeticanuHckasi ceuma (JATCKUM sipyc - maJjeolie-
HOBBIM OTZEJ) COCTOUT M3 ABYX MOJCBUT: HIKHEH U
BepxHel. HudcHss nodceuma - NpeuMy1eCTBEHHO TJIU-
HUCTas], 8epXHssA hodceuma — IperuMyIeCTBEHHO Mecya-
Hasl C OTZEeJbHbIMU MPOCA0SIMHU MIUH. TosuHa TUOEHN-
CaJIMHCKOU CBUTBI u3MeHsieTcs: oT 137 10 370 m.

JTronuHeopckas ceuma (BepXHUM MasieoleH - 3011eHO-
BbIH OT/ieJibl) NMOApa3essieTCs Ha HUXKHIOK, CPeJHIO0
U BepxHIOI0. HudicHsAs1 nodceuma cjioKeHa OMOKaMHU U
OMOKOBU/AHBIMU IJIMHAMU CEPOT'0 U TEMHO-CEPOTO IiBe-
Ta. CpedHss nodceuma npejicTaBjaeHa IJIMHAMU CBETJIO-
cepbIMH, OTIOKOBU/JHBIMU. BepxHsisi nodceuma cioxeHa
[JINHAMU JUaTOMOBBIMHY, 3€/IeHOBAaTO-CEPbIMU, BBEPXY
aJIeBpUTUCTbIMU. ToJLMHA CBUTHI U3MEHsIETCS OT 44
0o 222 M.

Opkosckass ceuma (BepXHUM 30I€HOBBIA OTAE)
npeJjcTaB/]eHa IecKaMu CBeT/0-CepbIMH, pa3HO3ep-
HUCTBIMU C NpPOCJOSIMU M JIMH3aMHU [JIMH U IPaBUs.
TonmurHa IPKOBCKOM CBUTHI 10 30 M.

Amuavimckas ceuma (0JIMTOLEHOBBIN OT/AeJ) Mpej-
CTaBJIeHa KBaplieBbIMU [leCYaHUKAMU C PeJIKUMHU INpo-
c105iMU T1KH. TonmuHa cBUTHI nopsiaka 30-55 M.

YeTBepTHUYHbIE OTJIOKEHUA

C pasMbIBOM Ha OT/IOXKEHHSAX OJIMIOLleHa 3aJlerarT
0Ca/IKU 4YeTBEpPTUYHOIrO BO3pacTa, IpeJCTaBJeHHble
03epHO-aJIJIIOBUAJIbHBIMU I€CKaMH, IVIMHAMHU, Cylecs-
MU, CYIJIMHKaMU, C BK/JIOYeHUSMU IPaBUHHO-TaJIeqyHO-
ro MaTepuaJsla U 0Ca/IKOB JIpeBECHON PacTUTEJbHOCTH.
TonmuHa 4eTBEPTUYHBIX OT/IOKeHUH nopsiaka 100-140
M.

3akro4yeHue

TakuM o6pa3oM, YpeHrolckoe MeCTOpOX/eHue sB-
JISIeTCsl MHOTOIIJIACTOBBIM M HMeeT CJIOXKHOe 'e0JI0TH-
YyecKoe CTPOeHHUe.

B mnpepenax YpeHroickoe MeCTOpOXJeHHUs MpoO-
MbllIJIeHHass HeQTerasoHOCHOCTb YCTAHOBJIEHA B IOp-
CKUX OTJIO)KEHUSX TIOMEHCKOM CBUTbI U B MeJIOBBIX
OTJIOXKEHUSIX COPTBIMCKOM U MOKYPCKON CBHUT. 3a/I€XU
XapaKTepHU3yITCs 3HaUUTeJbHOHN JINTOJIOTHYECKON He-
OZJHOPO/IHOCTbIO, CBSI3aHHOM C HaJlM4WeM TeKTOHHYe-
CKMX HapylleHUH U 30H 3aMellleHHs KOJIJIEKTOopa.

Bu6auorpaduyecKuii CUCOK.

1. «EguHass TexXHOJIOTUYeCKass CXeMa OIBbITHO-MPOMBIIIIEHHON pa3paGOTKH BaJlaHXXUHCKUX OTJIOXKEHUU
Ypenroiickoro peruoHa», Otyet o HUP. ®I'YII «3anCu6HUUIT », r. TromeHb, 2014 T.

2. «IIpoeKT fopa3BeiKu YPEHTOUCKOTO U YCTh-AMCOBEHCKOT0O MECTOPOXKAEHUH B IpeesiaxX YCTh-AAMCOBENCKOTO
JiMIeH3noHHoro ydyactka». Otuyet o HUP. 000 «YpeHroiickas razoBas komnanusi», 000 «kBHUI'HU-2/2». 1. MockBa,

2014 r.

3. Kysun U.JI. Teomopdosiorus 3anagno-Cubupckoi paBHuHbI. — CII6. : U3maTenbcTBo [ocynapcTBeHHOH MO-

JIIpHOU akazemuu, 2005.- 176 c.
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TEXHUYECKHUE HAYKH

OIIEHKA 3®®EKTHUBHOCTH METO/IOB BO3JEHCTBUM HA
MPU3ABOMHYIO 30HY CKBAYKWHbBI

Boso6yes Cepeeil Cepzeesuu

MazucmpaHm no HanpassieHut Pazpabomka mecmopodcdeHull

TromeHckull uHdycmpua/bHbLll yHUSepcumem
macmep KIIPC 000 "KPC Espa3us”

AHomayus. Cmambs 3ampasueaem npobsemy no-
sbluleHUs apgpekmusHocmu pazpabomku Mmecmoposicde-
Hull nocpedcmeom pa3pabomku HAy¥yHo 060CHOBAHHOU
MemoduKu OYyeHKU COCMOSHUS Npu3aboiiHol 30Hbl CKea-
JCUHbL, HANPAs/AeHHOU Ha onpedeseHue 3PgPekmusHo-
cmu go3delicmaust Ha 3my 30H).

Kamwuesvle caoea: obpabomka npuzaboliHO 30HbI
(0I13), npusaboiiHas 30Ha ckeaxcuHbl (113C), koagppuyu-
eHm ussseveHuss Hepmu (KHH), memodul yeeauyeHus
He¢pmeomdauu (MYH). acgaabmocmosonapagpuHHo-
able omuaodceHus(ACII0)

Ha ceroHAIHUY leHb Ha pa3JIMYHbIX IPeJNPUATH-
AX HedTerasoBOoro KOMILJIEKCa, COTJIACHO NMPOEKTHBbIM
JIOKYMeHTaM, B 00513aTeJIbHOM NOps/iKe IPUMEHS0TCS
MeTO/bl OLlIeHKH TeXHOJIOrHyecKod 3PPeKTUBHOCTHU
Bo3ercTBus Ha [1311.

Jnsa onpeneneHuss 3$pGeKTUBHOCTH BO3/EeNHCTBUSA
Ha NMpH3ab0HHYy0 30HY MJIACTa CKBAXKUHBI NPOBeJEeH
aHa/IM3 aKTyaJIbHbIX TeXHOJIOTUH BO3/leICTBUSA HaA 3Ty
30HY.

CorsiacHO JJaHHBIM, NIpe/icTaBJIeHHBIM B JIOH/I0He Ha
MexayHapogHoM ¢popyme Enhanced Oil Recovery, ko-
adounuent ussneyenus Heptu (KWH), focturaemoiit
IpU NpUMeHeHUU coBpeMeHHbIX MYH, coctaBsset 60-
70%,

MCI0JIb30BaHUM NEPBUYHBIX CIOCOO0B pa3paboTKU
- B cpesiHeM 25%, BTOPUYHBIX (3aBOJHEHME U 3aKay-
Ka rasa /iJjis oJjilep>kaHus MJ1acTOBOM aHepruu) — 25-
40%. Ilo ouleHKaM CIelXaJJHCTOB, UCII0Jb30BaHUE CO-
BpeMeHHbIX MYH 103BoJIsIeT CylleCTBEHHO YBEJIUYUTD
KHH, yBennyenue kotoporo Bcero Ha 1%, B 1jesioMm, 1o
CTpaHe [JacT BO3MOXXHOCTb /[IOTOJIHUTEJbHO J00BI-
BaTb HedpTH A0 30 MJIH T/TOA,.

OCHOBHBIMHM MNPUYMHAMU CHHXKEHUS MPOAYKTHB-
HOCTU B MpPU3abOMHON 4YacTH IJIacTa SIBJSIETCS €ro
3arpsisHeHWe KOMIIOHEHTaMM OypOBOro pacTBOpa MU

TEXHOJIOTUYECKUX KUJKOCTeH B Ipolecce BCKPLITHUA
IJIACTa U OCBOEHHUs CKBAXKHHBI, YIIJIOTHEHUE MOPOJ, B
Mpu3aboNMHON 30He 3a CYeT TUAPOBO3/ENCTBHUS, pas-
O6yxXaHMs TJIMHUCTOTO LieMeHTa NOPOJbI-KOJIJIEKTOopa U
cHIKeHHe $a30BOM MPOHULAEMOCTU O HeDTH, BbINa-
JleHue coJied U achanbTocMosionapadrHOBBIX OT/I0XKe-
Hu#t (ACIIO)

OpHuM 13 HanboJsiee 3pPEeKTHUBHBIX CIIOCOOOB MOBHI-
LIeHUs NPOAYKTUBHOCTH J00BIBAIOILUX U IPUEMHUCTO-
CTH HarHeTaTeJIbHbIX CKBaXKHH, SIBJI€TCA MeTO/, 3ana-
TeHTOBaHHbIN H.{I. MeaBeneBbiMm, B.I. lllemeTnio, H.A.
[IpokoiieBbIM.

CyTp ero 3akJioo4yaeTcs B 3aKayKe XHMpeareHTa
B 30HY NPOAYKTUBHOIO IJIACTa, NPOBeJleHUEe TeXHO-
JIOTUYECKON BBIJEPKKU W H3BJeYeHHeM OTpaboTaH-
HOTO pacTBOpa CO3JJaHUEM [lelIpecCUHd B CKBaXKMHe.
XuMpeareHThl 3aKauMBaIOTCA B IIJIACT B OPsIfiKe, cove-
TaHUAX U 00beMax, onpesiesisieMbIX COCTOSIHHEM CKBa-
KMHBl M J10 TIpeBbllIeHUs] QUIBTPALMOHHBIX COINPO-
TUBJIEHUH B yJJaJIeHHOHN OT CKBaXKMHbI 30He IJ1acTa Ha/,
TaKOBbIMU B ee NpHU3ab0iHOM 30HeE.

B kayecTBe XMMpeareHTOB pa3JU4YHON (QyHKIHO-
Ha/IbHOCTH Ha3HaYe€HHOCTH UCIOJIb3YIOT:

OpraHuyeckue pacTBOpPUTEJH, KOTOpPble CNOCO6-
CTBYIOT yAaJieHus IieHoyHoU HedTu u ACIIO Hannyuue
KoTopbIx B [13[] cHMkKaeT NPOHULIAEMOCTb 3TON HedTH,
3aTpyJHsAeT Iocjefyollee NpoBefleHHe KHUCJIOTHBIX
06paboToK;

KucnoTHble cocTaBbl, CIOCOOCTBYOLME pacTBOpe-
HUIO U JUCTIEPTUPOBAHUIO0 CUJIMKATHOM, KapbOHATHOHN
Y TJIMHUCTOM COCTaBJSIIOLIUX TOPOJbI;

PeareHThl pasmIMHU3alMK, CIIOCOOCTBYIOIINE AUC-
eprupoBaHHUI0 U CTPYKTYPHOMY pa3pylLIeHUI0 [VIMHU-
CTOM KOMIOHEHTHI nopoAbl U riuHbl, [13I1 npu 6ype-
HUU CKBRKHHBI;

I'napodo6u3aTopbl HCHONbL3YIOTbCA B YCJOBUAX
MPUBHECEHHOU B
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TexHu4yeckne Hayku

HeJl0HAChIIleHHbIX HePThIO MJACTOB U CIOCOOCTBY-
10T ynydiieHuio ¢as3oBod nponHunaemoctu I3[ s
HedTY;

[IAB ¥ f1eaMysibraTopbl CHOCOOGCTBYIOT YIY4IIEHUIO
YCJIOBUH 3aKauKH peareHTOB B IJIACT U 6oJiee JIETKOMY
yJaJleHUI0 OTpPabOTaHHbIX NPOAYKTOB peakLUU U 3a-
rpsI3HeHUs IJ1acTa.

3akio4denue: be3ycsoBHO ONMUCAHHBIN BhIlIE Me-
ToJ Bo3JeicTBUM Ha [13C yacTUYHO pellaeT UMeIOILY-
10Csl HA CeroJiHs Npo6JeMy, 0JJHAKO SIBJISIETCS HEONTHU-
MaJIbHBIM KaK C TOYKU 3peHUsl Habopa OlLleHHBaeMbIX
napaMeTpoOB, TaK U C TOYKU 3pEHUs] OTPaHUYEHUU B
npUMeHeHUH. [J1TaBHbIM HEJJOCTAaTKOM 3TOr0 MeToJ0a
SIBJISIETCSl OTCYTCTBHE NMOJAX0JAa K ONpeJie/IeHUI0 MeXa-
HU3Ma yCIEeNIHOCTH WM Heyclexa, TPUMeHseMbIX BU-
J10B BO3/I€MCTBUM.

Bu6smorpadudeckuii CIUCOK.

1. TosnctonbiTkuH U.II. PazpaboTka HedTaHbIX MecTopoxeHnH XMAO-HOrpel. CocTosiHME U MyTH COBEpLIEH-
ctBoBaHus // Hedreraszosas BepTukab. - 2010. - Ne23-24. - C.52-58.

2. Cratbst IJ¢PGPEKTUBHOCTb KOMILJIEKCA TEXHOJOTUH cTUMyasuuu ckBakuH B OAO «TatHedTb», C. 44-47
AsTopsr: H.I. U6parumoB (OAO «TatHedTb»), M.X. Mycabupos, A.D. flprues (TatTHUIIUHedTH) // HedTsaHOE X0-

39UCTBO

3.Kynbnun JLI., MscHukoB 10.A. TuapoguHaMuyeckue MeTOJbl HCCAeA0BaHUSA HedTerasoBbIX IJIACTOB M.:

Heppa,. 200c.

4. Hay4yHo - TexHudeckudl xypHaa "WmxuHep CypryTHedrerasza" Ne4(10) PUUL, "HedTp nmpuobesa” THpax

4005k3. 80c.
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TexHun4yeckune HAYKU

PASHOBUZIHOCTH OCBOEHHUA HE®GTAHDBIX CKBA’KNH

Baiipamasoe Cepzeil AnekcaHoposuy

TromeHcKull uHdycmpua/abHblll yHU8epcumem

AnHomayus. OcgoeHue CKBANCUHbI - KOMNJIEKC mex-
Ho/l02U4ecKux onepayutl no 8bl308y npumoka u obe-
cneveHulo ee npodykmueHocmu, coomeemcmeyowel
JI0KA/IbHbIM 803MONCHOCMAM naacma. [laHHas hpoyedy-
pa mozcem npogodumbvcsl pasHulMu chocobamu. Beibop
KOHKpemHoz2o Memoda 3agucum om nokazamesel das-
JIeHUsl, pUCKa Nosie/AeHuUsl 0CA0XCHeHUll Hanodobue ¢oH-
MaHupo8aHus, muna skcnjayamayuu u dpyaux 0cobeH-
Hocmell. OcgoeHUe CK8AaXCUH npou3eodumcsi 00HUM U3
wecmu K/a14egblx Memodos.

Kawueswle cnoea: HKT - HacocHo-komnpeccopHas
mpyé6a

PaBHOBH}IHOCTH OCBOE€HHUA HEPTAHBIX CKBAXKHUH

OcBoeHMe CKBAXXUH - 3TO PsiJ| IeCTBUH, HalpaBJeH-
HbIX Ha UX Pa3BUTHeE U obecriedeHe OCTOSTHHOH Mpo-
JYKTUBHOH paGoThl, KOTOPYIO MOXKHO OKUJIaTh B COOT-
BETCTBUU C YCJOBUIMHU MeECTOPOXKJeHHUs. [I0CKOJIbKY
1ocje BCKPBITUS IJIACTOB M YCTAaHOBKU 00CaJHbIX
TPy6 MOBEPXHOCTU MOTYT ObITh 3aTSAHYTHI CJIOEM IJIH-
Hbl, CKBOXKMHY HEO6XO0JJMMO OCBauBaTh AJs yAaJeHUs
KopKkU. Takke OCBOEHHE MOXKET MOTPeOOBAThCS, eC/IU
yAapHble BOJIHBI, KOTOpble BJIMSIOT Ha IUIACThl HPU
neppopany CTBOJA, BBI3BAIM CO3JaHHUE 06JIACTH C
Ype3MepHO HU3KHUM I10Ka3aTeJsIeM IPOHUILAEMOCTH.

[71aBHOM 3a1a4el OCBOEHUS] CKBAXKUH SIBJISIETCS BOC-
CTaHOBJIEHHE PABHOMEPHOH M MaKCUMa/bHO BbICOKOH
IPOHULIAEMOCTH BCErO0 CTBOJIA, 4YTOGBI MPOAYKTHB-
HOCTb Obly1a HanboJiee BbICOKOH.

Bu/bl mporecca 0CBOEHUS CKBAXKUH

JlaHHas mpouejypa MOXeT IPOBOAUTHCS pa3HbIMU
crnoco6aMu. BelGOp KOHKPETHOrO MeToZa 3aBUCUT OT
roKasaTeJield JaBJIEHHs, PUCKA MOSIBJEHUS OCTI0XKHe-
HUN HanoZo6ue GOHTAHUPOBAHMUS, TUMNA IKCILIyaTa-
I[UU U JPYTUX 0COOEHHOCTEN.

OcBoeHMe CKBaKVH IPOU3BOJUTCA OJHHUM U3 LIe-
CTH KJII0UEBBIX METOJ0B:

e [lopwHeBaHue.

e TapraHue.

¢ OOGHOBJIEHUE KUJIKOCTHU [IJIs] CKBOXKHHBI.

¢ KommnpeccopHasi 06paboTKa.

¢ [Ipokayka cMecH rasa U >KHU/AKOCTH.

e OTkayka »HJKOCTH NPU NTOMOILHU HACOCOB IJIy-

OGUHHOIO THIIA.

[ToATOTOBUTENIBLHBIN 3Tall Nepej JIObIM MeTOA0M
ABJIsieTcs 06513aTe/IbHON yacThlo. Ha ycThe MOHTHPY-
eTcs apMaTypa, KoTopast IoTpe6yeTcsl B X0/le OCBOEHUS
CKBaXXUHBI, a ¢pJiaHel 06caJHOU TPYObl UMeeT 3a/IBIK-
Ky, KOTOpasi CMOXKeT MepeKpPbITh ee NPU HEOOXOAUMO-
CTH.

[lopuiHeBaHue

JaHHbI crnocob, KOTOpPbIM TakKe H3BeCTEH Kak
cBabUpoBaHUe, XapaKTepU3yeTCs OIyCKaHWeM BHU3
MOPILHS, CAeJaHHOI0 U3 TPyObl C HEGOJBIIMM 06XBa-
TOM M KJIAallaHOM, KOTOPBbIA OTKPBIBAeTCsl NPU CIYCKe
Ha AHo. CHapy»1 Tpy6bl B MecTaX NPUMbIKaHUs co4Jie-
HEeHUN HaXOJSATCSA MaHKeTbl U3 PEe3UHbI C yCUJIeHHEeM
13 NPOBOJIOKH. B nporjecce onyckaHusi TpyObI-MOPLIHS
KUJKOCTb, KOTOpas HaXOJUTCA B CTBOJIe, IepeTeKaeT
Ha ypoBeHb BbIllle, U KOTJa IMOpIIeHb MOJHUMAaeTCs,
ero KJanaH IepeMellaeTcss B 3aKpbITOe COCTOSHHUE.
TakuMm o6pa3oM, NOpIIEeHb BbITAJKUBAET 00'bEM KU/
KOCTH, PaBHbIM CTeNleHU ero norpyxeHus (1o 3aKOHY
ApxumMesna).

Yame Bcero ray6uMHa, Ha KOTOPYIO OIycKaeTcs
NopileHb, BapbupyeTcs B npezenax 70-150 mMeTpos.
[lopimiHeBaHMe OTJIMYAETCH CYLIeCTBEHHOW INPOU3BO-
JUTeJbHOCTbIO, OJJHAKO UMeeT M MHUHYChI: TaK, U3-3a
KaHaTa yCThe CKBaXKWHbI HeJIb3s1 3aKPbITh OJTHOCTDIO.
M3-3a 3TOro npu paboTe BO3HUKAET PUCK BHE3AMHOI0
BbIOpOCA, KOTOPBIH Hesb3s Oy/leT NpeJOTBPATUTh.

Tapranue

TapTaHue - 3TO c10CO6, TPHU KOTOPOM U3 CKBAXKUHBI
JlOCTAeTCs KUJKOCTh NPU MOMOILM CIleliMaJIbHON Ke-
JIOHKH, OIIyCKaeMOl BHU3 Ha KaHaTe c Jie6e/jKkol. BHu3zy
»KEJIOHKH pacIloJIoXKeH KJlalaH, KOTOPbIH OTKPbIBAeTCs
IIpY yIope ee B [JHO, a CBEPXY eCTb KpeIllJIeHUs A1 Ka-
HaTa WM Hypa. /luaMeTp u3/enns 06513aTesbHO /101
KEH OBbITb MeHbllle IapaMeTPOB TPYObI, HHAUe KeJIOHKA
3acTpsiHET B 06CaZiHOM KOJIOHHE, 4YTO CO3/JaCT TPYHO-
CTH NIPU Ja/IbHEN I e 3KCIIyaTallui CKBAXKUHBI.

BbIBOJ| KHJKOCTH NpPH IMOMOILM TapTaHUs Npej-
cTaBJ/isieT co60M BeCbMa 3aTPATHYIO 110 BPEMEHU U CH-
JlaM paboTy, IPU KOTOPOW 3aJiBM>KKa He MOXKeT mepe-
KPBbITh KOJIOHHY LleJIMKOM, eC/IM 3TO NoHajo6uTcst. TeM
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He MeHee, TaKOM Croco6 M03BOJISIET BBITALIUTh OCaJKHU
TJIMHBI U cjebl paCcTBOpa C CaMOro YpoBHSA 3a60s, a
BO3MOKHOCTb peryjivmpoBaThb )KI/IL[KOCTHI:Jﬁ YpOBEHDL B
CKBaxKvHe JeJjiaeT Crioco6 nonyjadpHbIM B OTAEJ/IbHbIX
ciy4dadax.

O6HOBJIEHHE CKBAXKMHHOM KUAKOCTH
o

3 1 — nakep,

4 — KOHAYKTOR,

3 — LEMEHT,
0AcagHan KONoHHE,
KONOHHA,

KONOHHE,

FHOKOCTE.

h W N G &G A

} HedTanan

30Ha

Mepdopauns

OcBoeHHe CKBa)XXMH, KOTOpOEe MNPOU3BOAUTCA TaKUM
Ccroco60M, BO3MOXKHO IPH CIyILeHHBIX TPyb6ax B CTBO-
Jle, IpA 3TOM yCTbe IJIOTHO 3aKpbIBAeTCsl, [103TOMY,
puck GOHTAaHMPOBAHMA HCKJOUYeH. MeToJ 0CcOOeHHO
XOpOLI NPU OCBOEHUM MCTOYHHUKOB C CUJIBHBIM JiaBJie-
HUeM BHYTPH IJIaCTOB UJIM IIPU HAJIMUMH CTIel|MaIbHbIX
KOJIJIEKTOPOB, KOTOPbI€e JIETKO OCBOUTD. [JTaBHBIM He/Jj0-
CTaTKOM MeTOJ]a CUUTAeTCs cepbe3Has NoTeps JaBJe-
HUA: eTr0 CHUXKEHHe COCTAaBUT He 6OJIbIlle YeTBEPTH OT
NIOKasaTeJisl JaBJeHUsl IVIMHAHOTO BellecTBa. [Iponecc
3aMeHbI OCYyI1leCTBJISIETCS HACOCaMHu, B TOM 4ucJjie 6ypo-
BbIMU. B psifie cydaeB MCNOJIb3yeTcsl BMeCTe C TOpIlHe-
BaHUEM.

KoMnpeccopHbIil MeTO/, OCBOEHUA

JlaHHBI crioco6 yallle BCero UCMoJb3yeTcs AJis pas-
paboTKM POHTAHHBIX CKBAXXMH, a TaKXKe MUCTOYHUKOB
MeXaHU3UPOBAHHOTrO TUNA. B cTBos1 onyckaeTcs Tpy6a
HKT, ycTbe ocHallaeTcss apMaTypHOU KOHCTPYKIHMeH, a
K TMPOCTPAHCTBY MeXJy Tpyb6aMu MOAKJIOYAETCA Tpy-
60NpOBO/;, HarHETATEeJbHOTO THUIIA C MOOUJIBHBIM KOM-
npeccopoM. B nponecce HarHeTaHuUsl ra3a NPOUCXOAUT
BbITECHEHUE XXUAKOCTU K 6aliMaky TpyO6bl. [lonaBuinii
BHYTpb a3 feicTByeT Ha xkujkocTb B HKT, u faBieHue
najaert.

[Ipy ocBoeHHM HEOOXOAMMO CTPOro KOHTPOJHUPO-
BaTb NpOLeAypy, NOCKOJbKY YCTbe MOXXeT HelpeJBU-
JleHHO (QOHTaHHWpOBaTb, U NO3TOMY MeTOJ KOMIIpec-
CcopHoOro Tuna 6osiee 6e30NacHbIN U laeT BO3MOXKHOCTb
3ddeKxTHBHEE BCETO OYMCTUTD IPU3a00NHbBIN YYaCTOK.
OrpaHuveHMe Ha UCNOJIb30BaHHWE MeTO/a pacnpocTpa-
HSIETCS B CKBRXKHMHAX, KOTOPble OYpHUJINCh B HEYCTONYU-
BbIX IJIACTaX.

6 — NPOMEKYTOMHAA [TEXHWMMECKSA)
T — akcnnyaTauuoHHaA ofcanHaA
8 — HacoCHO-KOMNPECCOpHAaA

9 — WIBNEKAEMAA CKBSKMHHAA

3akayka rasa v *KUAKHX BellecTB

OcBoeHMe CKBaXKHH JIaHHBIM CII0CO60M NPOU3BOAUT-
cs ceAyoIUM 06pa3oM: B IPOCTPAHCTBO MEXAY TPY-
6aMu 3a/1MBaeTCsl CMeCb ra3a M BO/Jibl INO0 HePTAHOU
)KUJKOCTH. CMecb HMMeeT OIpeJieJIeHHYI0 IJIOTHOCTD,
KOTOpasi HUXKe, 4YeM Y IPOCTO KUJKOCTH, U 6GJarogaps
BO3MOXXHOCTH PETYJHUPOBKU OCBOEHHE
MOXXeT NpOUTH mo-pasHoMy. JlaHHBbIN
Croco6 MOXKET NMPUMEHSIThCS NMpPU 6OJIb-
mo# riy6uHe paspaboTku. [ paboThl
y CKBaXKUHBI J0JDKEH GbITh YCTAaHOBJIEH
KOMIIPECcop, HAcoC C BO3MOXXHOCTbIO
OpraHHM3alMy TAKOTO XKe 110 CUJIe JjaBJie-
HUsl, EMKOCTH IO/, )KUJKOCTb U YCTPOU-
CTBO JJid o6aBJieHUd rasa. [Ipouecc Ha-
THETAaHUs XapaKTepU3yeTcs ABHKEHUEM
CMeCH MO0 BepTHKaJbHOW OCH C IOCTO-
SIHHBIMHU IepenaZilaMy TeMIlepaTypHOro
pexxuMa W JaBjeHus. [JIaBHBIM HeJo-
CTAaTKOM METO/a CYHUTAETCS CJOXKHOCTb
OCyLIeCcTBJIEHHUS pabGoOT MO HaChILIEHUIO
KU KOCTH Ia3aMH, a CJieZloBaTeJbHO, ero
BbICOKasi CTOUMOCTb.

OcBoeHHe HAacoCaMH CKBaKMHHOTO
THUIIA

JlaHHBIN CrOCO6 HCIOJIB3YeTCs, eCIu
CKB)KMHA Y>Ke MMPaKTUY€eCKU II0JHOCTbIO
vcToleHa, U GoHTaHHbIN 3 PeKT mpak-
TUYECKH UCKJII0YeH. [Ipy 3TOM MeTo/ie BHYTPb OIYyCKa-
I0TCS1 HACOChI CKBXKMHHOTO THIIA, KOTOpPbIe JOCTUTAIOT
onpeJieJIeHHOH IVIyOMHBI W BBIKAYMBAIOT KUJKOCTb.
[Ipu aTOM JaBieHUE B 3a60€e CHUXKAETCS, U IOCTENEHHO
JIOCTUTAIOTCsl YCJIOBHUS, NPU KOTOPBIX U3 ILJIACTA UJET
NPUTOK KUAKOCTH. HermocpejcTBeHHO nepe/; CIyCKOM
YCTPOMCTBA CKBOXXMHY NPOMBIBAIOT (IIPOLIECC MOXKET
NPOUCXOAUTDb U 3UMOH, HO 3TO TpebyeT NnoAorpesa npo-
MbIBOYHOM KUJKOCTH).

Lles1b 0CBOEHUS CKBAXKUHBI

lle1b OCBOEHHsI - BOCCTAaHOBJIEHHE €CTEeCTBEHHOM
NPOHUIIAEMOCTH KOJIIEKTOPA Ha BCEM IMPOTSKEHUHU
BILJIOTb ZI0 OOHAXKEHHOM MOBEPXHOCTH ILIacTa nepdo-
palMOHHBIX KAHAJIOB Y OJIyYeHHUs IPOAYKLIUH CKBAXKH-
HbI, COOTBETCTBYIOILEH ee NOTEHI[MaJIbHbIM BO3MOXKHO-
cTsiM. Bce onepanuu no BbI30BY NMPUTOKA U OCBOEHHUIO
CKBaXKMHBI CBOAATCS K CO3JAHUIO Ha ee 3aboe Jenpec-
CUM, T. €. IaBJIeHUsI HWXKe ITacToBoro. [IpuyeM B ycTo#-
YUBBIX KOJIJIEKTOPAX 3Ta JeNpeccus JJOKHA 6bITh J0-
CTAaTOYHO GOJIBIIOHN U JJOCTUTaThCs GBICTPO, B PBIXJIbIX
KOJIJIEKTOpAaX, HA060POT, HEGO/IBILION U MJIaBHOH.

B 3aksioyeHHe HEO6XOJUMO OTMETUTH, UTO B pas-
JUYHBIX He(TAHBIX paloHaX BbIpabaThIBAINUCh U
Jipyrue NMpakTU4YecKrue MpUeMbl OCBOEHHUS CKBAaXKUH B
COOTBETCTBHUU C OCOGEHHOCTSIMU TOT'O HJIM UHOTO Me-
CTOpPOXK/JeHUsl. B kauecTBe mpuMepa MOXXHO yKa3aTb U
Ha TaKOH NmpueM, KOTAA IPU KOMIIPECCOPHOM METO/Ee B
3aTpyOGHOE IPOCTPAHCTBO, 3all0JIHEHHOE HarHETaeMbIM
BO3/1yXOM, I0/IKQYHBAIOT HEKOTOPOE KOJIMYECTBO BOAbI
JIJIsl yBeJIMYEHUS IJIOTHOCTH CMECH U CHIDKEHHUS JaB-
JIeHHUs] Ha KoMIIpeccope. ITO M03BOJIIET OCYIIEeCTBUTD
NpPOAABKY CKBaXXUHbI MpH OoJblLIel r1yOHHEe CIycKa
HKT.

2 — (hOHTAHHAA apMaTYPE,
3 — TRYDONPOEDL ANA OTKSHKM HEdTH;
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PA3BUTUE TEXHOJIOTUH I'MIPABJIMYECKOTIO PA3PBIBA IIJIACTA U
3HAYEHME JAHHOM TEXHOJIOTUHU

Atildapoe Pycmamocan bezuixcaHosuu

TromeHcKull uHdycmpua/abHblil yHU8epcumem

AHHOmayus. B nepcnekmuee dasbHeliwezo passu-
musi cmosim npuopumemsl N0 NOUCKY HOBbIX MEXHO/10-
2uvecKux pewleHull no npogedeHuro MHozoamanHuix I'PII,
a makoice ygeaudeHue koauvyecmea cmadutl I'PII. IIpu
yeeauveHuu kosudecmea cmaduii I'PII kpamHo yseau-
yumcsi npodyKmu8HOCMb CKBANCUHBL.

Kamoueswle cnosa: zudpopaspuie naacma (I'PI1), me-
modsl ygeauueHus Hepmeomdauu (MYH), npuzabotiHas
30Ha naacma (113I1), HenpepvisHas mpy6a (HT), mHO20-
CeKyUoHHblIll eudpopaspwvie naacma (MC I'PII).

OZHUM U3 METO/I0B UHTeHCUPUKAIUY IPUTOKA Hed-
TH SBJIAETCA TEXHOJIOTHS THJPaBJAYECKOTO pa3pbiBa
miacta ([PIT). B Hacrosiimee BpeMs ruApaBJIdYeCKHAN
pa3pbiB IJAcTa OOLIENMpPHU3HAH KaK OAWH W3 Haubo-
Jiee 3¢PEeKTUBHBIX METOAOB BO3/JeCTBUS Ha 3aJieXKb
C 1LIeJIbI0 UHTeHCUDUKAIIUU JOOBIYM U MOBBINIEHUS He-
¢dTeotgaun. ['MapaBArdecKWi paspbhIB IMJIaCTa-3TO Me-
TOJZ, 00pa30BaHMSl HOBBIX TPEUIMH HWJIW paclIidpeHHe
HEKOTOpPbIX CYIECTBYIOLUX B MJACTe BCJEJCTBUE Ha-
rHeTaHUs B CKBAXKMHY KUJKOCTU WJIA TMEHbl MOJ, Bbl-
COKHMM [laBJIeHHEeM. BbicOKkas MpOHHIIaeMOCThb obecre-
YHUBAeTCsl HAINOJIHEHWEM O00pa30BaBIIUXCS TPEN[UH B
IJ1aCTe 3aKPeIvISmUM (pacKJIMHHUBAIOIIMM) areHToM
(mpomaHT,KBapIeBbIH Mecok). 06pa3oBaHre HOBBIX Tpe-
IIMH WA PACKpPbITHE CYLECTBYIOLUX BO3MOXXHO INpPHU
YCJIOBUU CO3JlaHUSA JaBJIEHUA MPU HarHeTaHUU KUJIKO-
CTH B IJIACT 0OJIbIle TOPHOTO JaBJIeHUsI B UHTEepBase
3TOro0 e MPOAYKTHUBHOro miacra. ['PIl mpumeHsawT B
JIIOBIX MOPOJaX, KpOMe IJIAaCTUYHBIX CJAAHIEB U TVIMH.
['PII asBAISI€TCA HAUIYUYILIUM CPELCTBOM BOCCTAHOBJIEHUSA
NepBOHAYA/IbHON MPOHUIAEeMOCTH MPU3a60HUHON 30HBI
nacta (I1311) 1 akTUBHOTO BO3/IeMCTBUSA HA IJIACT, €ro
NpUMeHeHUe TOBBIIAeT KO3PPUIMEHT OXBaTa ApeHU-
PYIOLIMX 30H IJIacTa ¥ 3GGEKTUBHOCTh METO/[0B MOBbI-
IeHUsI HePTeOoTAauH IJ1acTa.

Llens npoBesenus I'PII

Lenbio npoBenenus ['PI1 siBisieTcss ofUH U3 CIOCOG0B
yBeJIMYEeHHUS] NPOU3BOAUTENBHOCTU CKBAXKHH, KOTOPbII
BbIpakaeTcsl B:

- W3MeHEHUW CJIOKUBIIErocs MoToKa ¢Jionaa Ha
y4acTKe IJIaCTa, NOABEPXKEHHOTO THUAPABIUYECKOMY
Pa3pbIBY, YTO CIIOCOOGCTBYET 3HAUUTENbHOMY yBeJHYe-
HUI0 QUIBTPALMOHHOU MOBEPXHOCTH;

- BOBJIEUEHUHU B aKTHBHYI QUIBTPAILUI0 HOBBIX 30H
MJIACTA, U30JIMPOBAHHBIX NIA4Y€K , HEAPEHUPYEMBbIX y4acCT-
KOB U CJIaboApeHHUPYeMbIX MPOIIACTKOB. JOCTHXKeHUe
nesv npoBenenud ['PII npoucxoaut 3a cuer:

-UHTEeHCMUKALMY JIPEHUPOBAaHMS ILJIaCTa MyTeM
CO3/laHus B HEM BbICOKOIIPOBOAMMBIX KaHaJIOB;

-00be/JUHEHNS] C BBICOKONPOBOAAMIMMH KaHAJIAMH
c1ab0/ipeHNPYeMbIX TPOIJIACTKOB, U30JIMPOBAHHBIX Ia-
YekK, ZI0TI0JIHUTEIbHOT0 NOJKJ/II0YeHN He[peHUPYyEeMBbIX
y4aCTKOB.

W pea rufipaBandecKkoro paspbiBa IJIacTa 3apojuiach
MIPU MPOBE/IEHNH NEPBBIX KUCIOTHBIX 06paboTok B 30-x
rojax XX Beka. BnepBele B Mupe rujipaBJn4ecKuil pas-
PBIB YToJIbHOTO IJIacTa (AJ151 06bIYM MeTaHa U3 yroJib-
HBbIX TIacToB) Obl1 mpousBeseH B 1954 roxy B CCCP
Ha /lon6acce. BpIsIBUB BO3MOXXKHOCTh pa3pblBa IJIacTa
TOPHOU MOPOABI MO/, IeWCTBUEM JlaBJeHUS, NUHXEHEPHI
MPUCTYININ K C60Py aHATUTUIECKON U TEOPETUIECKOM
6a3bl aHHbIX. B CCCP paspaboTunkaMy TeOpeTHYeCKOn
OCHOBBI SIBUJIMCh COBeTCKHe y4ieHble C.A. XpUCTHAaHOBUY
n [0.J1.0KenToB, 0ka3aBiuve 60J1bII0E BJMSHUE HA PAa3BU-
THe TEeXHOJIOTMH M/ paB/JIMYecKoro paspaiBa miaacrta. K
ceperHe 50-X TOZ0B KoJM4ecTBO MpoBoguMbIx ['PII mo
Bcemy mMupy pocturio 3 000 B rog. B 1988 roay o6iee
KoJsimyecTBO npoBefeHHbIX ['PI1 mpeBbicuio 1 MuH. ome-
panui. B oTeyecTBEeHHOW NMPAKTHKE MUK NMPUMeHEHHs
Metona I'PIl 6b11 mocturnyT B 1959 ropmy, mocsie 4ero
KOJINYeCTBO ONlepaliil CHU3UJIOCh, a 3aTeM U BOBCe IIpe-
kpatuiochk. C Havasna 1970-x u g0 koHna 1980-x rosoB
['PIl B oTedyecTBeHHOU HedTeL06BIYE B TPOMBIIIJIEHHBIX
MacimTabax He MPOBOJUJINCH. Bo3poxaeHue NpaKTHKH
npuMeHenus I'PII B Poccun Havasnoch B koHue 1980-x
rofioB. TeXHOJIOTUA TMAPaBJIMYECKOTO pas3pbiBa IJa-
CTa - NMpHU 3aKayKe HUAKOCTH NMPH BBICOKOM JIaBJEHUH
MPOUCXOJUT PACKPbITHE €CTECTBEHHBIX MM 06pa3oBa-
HUe UCKYCCTBEHHBIX TPEIIVH B NPOAYKTHBHOM ILJIACTE.
JlanbHelas 3akayka MPONNaHTHO-TeseBOH cMecH obe-
CMeYyrBaeT pacKJIMHUBaHWE 06pPa30BaHHBIX TPEIIMH C
COXpaHEHHEM HX BBICOKOW IMPOMYCKHOW CMOCOGHOCTH
1ocjie OKOHYaHMS TPOLEecca U CHATHUS HM3OBITOYHOTO
JlaBieHus1. MozieMpoBaHue Mpoliecca TpelrHoo6paso-
BaHHS BBINOJHSETCS B CIENUATM3UPOBAHHBIX NMaKeTax
nporpammHoro o6emneyenus (MFRAC,FracPro u ip.) u
IPU HEOOXOAMMOCTH MOXKET OCYLIECTBJISTHCS COBMECT-
HO M0 HECKOJIbKUM 3apyOeXXHbIM WJIM C MIPUBJIEYEHUEM
oredectBeHHbIX (FRAC-2000) nporpamMm-aHasioros.
WToroBble pe3y/nbTaThl pacyeToOB C MCNOJb30BaHHEM
Pa3/IMYHBIX MPOTPAMMHBIX KOMILJIEKCOB HE JIOJIKHBI
MPOTUBOPEUYUTH APYT Apyry. PacdeT mpou3BOAUTCA [0
HavaJsla YCTbeBOW COOPKH U CIYCKa B CKBAXKHMHY KOMIIO-
HOBKH I0JI3€MHOTO 060pyJoBaHus. Pe3ynbraThl MoJe-
JINPOBAHMUS COCTABJISIOT OCHOBY paboOT MO MOATOTOBKE
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MaTepHasloB U XMMHYECKUX peareHTOB, IIJIAHWPOBAHUSA
KOJIMYeCTBEHHOI'0 COCTaBa CleLHaJU3UPOBAHHON TeX-
HUKH U 000pyl0BaHUs, TpeOyeMbIX /I peasv3aluy Ha-
MeYeHHbIX MeponpusaTUi. Llesbio MofieTMPOBaHUA SABJISA-
eTcsl BbIsIBJIEHHE TEXHOJIOIMYeCKUX PeXXUMOB 6a30BbIX U
JIOTIOJIHUTE/IbHBIX CTaJUi onepalui, o6ecrneyruBaroIx
6e3aBapuiiHOe cO3/JaHHe TPELIUH ¢ TpebyeMbIMU reoMe-
TPUYECKUMU NapaMeTpaMH U JJOCTHKeHHe MaKCHMallb-
HOW NMPOAYKTUBHOCTU CKBaxkuHbl nocjae ['PII. [lns pac-
yeTa MapaMeTPOB TPeLMH U OLeHKU 3PPeKTUBHOCTHU
MeponpUATHH He0OX0UMO JlesTeJbHOe ONHMCaHHe pas-
pes3a mJjiacTa Bo BCeM MHTepBaJle NpeJoaraeMoro pas-
BUTHS TPEIMH, a TaKXe HcuyeplblBatolasi *HGopMaLus
0 MaTepHasaxX U peareHTax, UCMOJIb3yeMbIX B Ipoliecce
I'PIL

[Ipu npousBojcTBe ['PII [o/KHBI ObITH pellleHbl Cie-
Jyoliye 3aZlaud: ¢ Co3/laHue TpelLIMHbl THApPOpa3pbiBa
MyTeM 3aKaukKu CIlelaJlbHO NOJ06paHHOM >KUJKOCTH
['PII; e ynep:kaHue TpeLIMHbI B PACKPBITOM COCTOSHUU
nyTeM J006aBJeHHUs B XUJKOCTb I'MApOpaspblBa MpoOI-
[aHTa C 3epHaMU oNlpe/ie/IEHHOT0 pa3Mepa U olpe/iesleH-
HOU MPOYHOCTH;

yAajeHue KUKOCTU TMApopaspbiBa JiJ1si BOCCTAHOB-
JIEHUS! BBICOKUX QUIBTPALLMOHHBIX XapaKTEePUCTUK MPU-
3a060MHOMN 30HBI CKBaXUHbI; ® NOBbILIEHUE NPOAYKTHUB-
HOCTH IJIacTa.

OcHoBHble Lenu npoBegeHus ['PII: e pewenue mnpo-
6J1eMbl CHIKEHHUS TPOHUIIAEMOCTH NPU3ab0HHON 30HBI
CKBa’XKMHbI, BOSHUKILETO B pe3y/ibTaTe BO3eicTBUSA GU-
3UYeCKUX WM XUMHUYeCKUX PaKTOpOB (COJIEOTIOKEHHUS,
3acopeHHsl Mop NprU3a6oMHON 30HBI IJIacTa MeXNpUMe-
CsIMU U3 pacTBOpa IVIylleHUs], IPOHUKHOBEHUsI 6YpPOBOTO
pacTBoOpa B IJIACT, 06pa3oBaHus achasbTocMosionapadu-
HOBBIX OTJIOXKEHUHU U T.J.); ® yIydlleHHe CO001aeMOCTH
CTBOJIa CKBa)KMHbI C NPU3aO0HHON 30HOH; ¢ CHUXKeHUe
CKOpOCTeN, MUHUMU3al1sl MUTPALid TOHKO/IMCIIEPCHBIX
dpakuuil. B ciydae BbIABJIEeHUS 06CTOSITENBCTB, CIOCO6-
HbIX HETaTUBHO NOBJUATb Ha 3G PEeKTUBHOCTD 3alMJIaHU-
pPOBaHHBIX MEPONPUATUH, HeJlocTaTKa B UMeIOILeHcs UC-
xoAHOU nHbopMauuu U GakToOpoB, 06YCAABIUBAKIINX
MOTEeHIMAJbHbIA PUCK OCI0KHEHUH U aBapui B IIpoliec-
ce omepauuii, BkiwodeHue B npoekT ['PII TecToBoit 06-
paboTKu siBJsieTCsA 06s13aTe/IbHbIM. BbIGOp TeXHOJI0rMH
u pexkuMoB MUHHM ['PII npousBoauTCca UCxofs U3 peluae-
MBbIX 33/lay Y MJIaHUPYeMbIX [T0Ka3aTeslell OCHOBHOM olle-
pauuu I'PIL.

[lepBble paboOThI O TUJPABANYECKOMY Pa3pbIBY MJa-
ctoB Ha MecTopoxaeHusax OAO «CypryTHedTeras» mpo-
W3BOAWINCH 110/, PYKOBOJCTBOM CIIELHaJNCTOB QUPMBbI
«Ctroapt u CtuBeHcon» (CIIA), ogHako k 1994 rogy,
[I0 Mepe HaKOIJIEHUsI ONbITAa U 3HAHWH, CIeLHaJnCThbl
Cyprytckoro YIITHIIuKPC cMmorsiv He TOJIBKO CaMOCTOs-
TeJIbHO NPOBOAUTH ycnelHble I'PII, Ho u exxerosHo yBe-
JINYMBATh KOJHWYECTBO MPOBOAMMBIX onepauui. Tak B
1993 ropay BeinosineHo 30 omepanuii ['PII, B 2005 roay
- 756, a B 2015 roay kosinyecTBO npousBeseHHbIx ['PII
Jocturio 2 999 onepanuil. He cTosijio Ha MecTe U TEXHU-
yeckoe BoopykeHue 6puraj. Ha cMeHy cTapoll TexHUKe
npuxojuia HoBas. UHTEHCUBHBIA BBOJ B pa3paboOTKy
HU3KOIMPOJYKTHUBHBIX 3ajieXkell CJIOXKHOTO TreoJsioruye-
CKOTO CTPOEHHUS], a TaKXKe He0OX0AUMOCTb IOBBILIEHHUS

peHTabeJbHOCTH HU3KO/IeOUTHBIX CKBAaXKUH JIeHCTBY-
toero ¢onga OAO «CypryTHedTeras» npuBesu K Npu-
MeHeHM10 TexHoJ10TUU ['PI1 Ha ropU30HTaIbHBIX CKBAXKHU-
Hax. [I[pumeHenue TexHosoruu ['PII B ropU30HTaBHBIX
CKBa)KMHAaX MMeeT CBOM OCOOGEHHOCTH M0 CPaBHEHHIO C
IIMPOKO HCIOJIb3yeMbIMHU TEXHOJIOTUSIMU B CKBaXKMHaX
C BEPTUKaJIbHBIM CTBOJIOM. ONbITHBIE PabOTHI 110 CO3/1a-
HUIO TPeIHH B TOPU30HTAIbHBIX CKBaXKHMHAX MECTOPOK-
nenuit OAO «CypryTHedTeras» HpPOBOJUINCH C KOHLA
2002 ropa. [lepBbie paboTsl no I'PII B ropusoHTanbHOM
CTBOJIE CKBa)KUHBI I03BOJIMJIM OTPAb0OTaTh TEXHOJIOTHIO
NpoBeJleHus], a TaKXKe YTOUHUTD PsAJ| TeXHOJOIMYeCKUX
napaMeTpOoB, He0O6X0UMBbIX JJI1 KOPPEKTHUPOBKU pacue-
TOB (JlaB/ieHusl pa3pbiBa, KO3QULUEHTHI yTeyeK KuJj-
koctu ['PIl B myact, ynpyrue cBoicTBa NMPOIJIACTKOB U
T.J.). B pe3y/nbTaTe BbINOJHEHHBIX PabOT, HECMOTPS Ha
MaJIyl0 MacCy 3akaueHHOro NnponnaHta (B cpefHeM 12
TOHH),

OblIM TOJIy4eHbl BbICOKME IOKa3aTeJd KpPAaTHOCTHU
yBeJIMYeHUsI IPOAYKTUBHOCTH CKBaXKUH (B cpefiHeM B 2,1
pa3) u npupocTa Aebuta HeTH, UTO C/les1ao IKOHOMHU-
YecKH ONpaBJaHHBbIM Ja/bHelllee NPOBe/ieHNe M0Z006-
HbIX pa6oT. C 2007 roga cunamu Cyprytckoro YITHIInKPC
HayaJld MPOBOJUTHCS PaboThl Mo cesnekTuBHOMy [PIL
BHe/ipeHNe HOBBIX TEXHOJIOTUH ObLI0 0O6YCJOBJIEHO MO-
TPeOGHOCTbI0 B paBHOMEPHOU BbIpabOTKe 3amacoB Hed-
TU W3 NPOCJOEB, C PE3KO pas/MyanUMuca QUIbTpa-
[JMOHHO-EMKOCTHBIMH CBOMCTBAaMHU. ITO BO3MOXKHO MPH
JIPEHUPOBAHUM C CeJIeKTUBHBIM BO3/eMCTBHEM Ha HUX
CO CTOPOHBI JOOBIBAIOLIMX U HaTHETATebHbIX CKBaXKHH.
CenextusHble I'PII, kak cpe/icTBO BO3/|eiCTBUS HA y4a-
CTOK 3aJIeXH, CTaJIu BecbMa 3QpPeKTHUBHBI IIPU CUCTEM-
HOM X UCNOJIb30BaHUHU B I00bIBAIOIMX U HAaTHeTaTe lb-
HBIX CKBaXKMHAX B KOMILJIEKCe C MeTOJaMHU YBeJUYeHHUs
HedTeoTnauu (MYH) miacTtos.

Pucynox 3. ®aotsl I'PII, ucnosibzyemnie
B HacToslee BpeMs
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CesextuBHBIN ['PIl BhIMONHAGTCA NyTEeM U30JALUHU
BBI/IEJIEHHOI'O HHTepBasia CKBaXXMHbBI C NPUHATHEM
Mep 10 Pa3BUTHIO TPELMH B IIpe/iesiax olpese/eHHbIX
npocsoesB. Pellenue 3aadu nocjefoBaTebHOM UHU-
nuanuu cepuu tpewuH I'PI1 B pazsinuHbIX HHTEpBalax
ns1acta 6e3 ocl10KHEHUH pean3yeTcsl B CKBaXKMHAX I10-
csie GypeHUs, KOTr/ia ocJieioBaTebHON nepdopanneit
MOXHO BCKpBIBaThb Bbl/leJIeHHble UHTepBaJbl IJIACTA,
VHULMMPOBATh U3 HETO pa3pbIBbl U CO3/aBaTh TPeELU-
Hbl. B paHee 3kcm/yaTHpyeMbIX HAKJIOHHBIX U I0JIO-
I'MX CKBOXKHHAX C GOJIbLIMM MUHTepBaJoM nepdopanuu
CeJIeKTUBHBIN pa3pbiB B BbIJIEJICHHOM HHTepBaje He
BCeT/la BO3MOXKEH U3-3a CJIOKHOCTEeU repMeTUYHOH I10-
Ca/iKy NIaKkepa ¥ BepOSATHOCTH MOBbILIEHUA JaBJIEHUS B
IIPOCTPAHCTBe HaJ, MakepoM. [Ipo6eMa ceseKTHBHBIX
['PI1 B BepTHKaJbHBIX CKBOKMHAX OblIa pellleHa TeX-
HoJsioruen «crpyrHoro» I'PII, ycnemHo npuMeHseMou
B Cypryrckom YIIHITUKPC ¢ 2009 roga. K 2010 rogy
Ha BoopyxeHuu Cypryrtckoro YIIHIIuKPC umesnocs 11
TexHosioruit 'PIl, kak cTaHAapTHBIX, TaKk U pa3pabo-
TaHHBIX COBMECTHO CO ClelUaJTUCTaMHA THOMEHCKOro
otnenenust «CyprytHUIIMuedTH». Ha MecTopoxie-
Huax OAO «CypryTtHedTeras» npousoguauck ['PII Ha
yIJIeBOJ,0

poaHo# ocHoBe, neHHble ['PII, I'PII ¢ npumeHenrnemM
KoMIlJIeKca HenpepbiBHOW Tpy6n1 (HT), 'PII ¢ rugpo-
BO3JleCTBUEM W Jpyrue. ExxerofHo yBeJMYHMBaIOCh
o6iee kosudectBo I'PIl U 06beMbl 3aKayMBaeMOU re-
Jie-NIpOINMNaHTHOM CMeCHU B MJACThI. [ljig pelieHUs HO-
BbIX 33/1a4 110 CTUMYJISALUU JOOBIYU CJI0XKHO U3BJIEKae-

MbIx 3anacoB HepTH CypryTckoe YIIHIIuKPC BHepsiio
nepesoBble TexHosoruu B ['PIL. Tak, B 2012 roay 661101
MIPOBE/IeHbI IepBble PaboOThl 10 MHOTOCEKIIUOHHOMY
['PI1 (MC TPIl) B ropu30oHTaJbHBIX CTBOJIAaX CKBAXKUH.
JlaHHasi TeXHOJIOTHUs MO03BOJIMJIA 00eCreYruBaTh HauW-
60Jiee TMOJIHBIM OXBAT BCEro FOPU30HTAJBHOTO y4acT-
Ka, a MMEHHO paBHOMEpPHOE U TOYHOe paclpe/iesieHHe
MpOMINaHTa MO BCeH MNPOTAKEHHOCTH CTBOJIA U, KakK
caeAcTBUe, yBesqnyeHUe HedTeoTAaud. TexHosioTHsA
MHoroceknroHHoro ['PII soka3asa cBO0 BBICOKYIO 3d-
GEeKTUBHOCTh U HEOOXOAHMMOCTb NMPHUMEHEHUs ee Ha
MEeCTOPOX/AEHHUAX CO CJIOKHBIM Ie0JIOTUYECKHUM CTpoe-
HueM. C KaxbIM roioM KosindectBo onepayuii MC I'PII
HeyKJIOHHO pacTeT (puc. 4).

BbIBO/Ibl /lia nojjep»kaHua JOCTUTHYTBIX YPOB-
Helt 106b14yK HedpTH B OAO «CypryTHedTeras» npume-
HseTcs OKoJio 40 pasIMYHBbIX METOJ0B BO3JEUCTBUS
Ha maactT. OfHUM U3 HauboJiee 3G PEeKTUBHBIX METO/[0B
BO3/eMCTBUS SIBJSETCS TMAPABJINYECKHUUN pa3phIB IJa-
cta. [IpoBegenue I'PIl mo3BoJsisieT BoBJIeKaTh B pa3pa-
60TKY HU3KOIPOJYKTUBHBIN KOJIJIEKTOP U MpPH CeJeK-
TUBHOM BO3/I€ICTBUU

J0GMBATbCSI PABHOMEPHOW BBIPAOGOTKH 3aIacoB.
[ToBTopHOe npoBeneHue ['PIl Ha CKBaXMHAX 3KCILIY-
aTalMoHHOro QoOHJA MO03BOJISAET 3HAYUTEJBHO II0-
BBICUTB Je6UThl HePTH HaA cTaperwineM QoOHJe CKBa-
KMH. Pa3paboTka M BHeJpeHHe HOBBIX TEXHOJIOTHUU
00yC/IOBJIEHBI HEOOXOJUMOCTbIO PeLIeHHUs CJIOKHBIX
3a/a4, MOCTaBJEHHbIX mepes cnenuaadcramua 0AO
«CypryTtHedTeras».

Bu6imorpaduyecKuii CIUCOK.

1. TexHOJIOTMYECKUH PErJIaMeHT 110 MOPA/IKY MOATOTOBKH U TPOBeleHUsI PabOoT 10 TU/IPaBJINYeCKOMY Pa3pbIBY
miacToB Ha MecTopoxxaeHUsix OAO «CyprytHedTeras» / yTB. ykasanueM OAO «CypryTtHedTeras» ot 22.10.2015

Ne1673.

2. TexHOJIOTHYEeCKUH periaMeHT 110 NOPsAKY IMOATOTOBKU M NPOBeJleHHs paboT 10 CTPYHHOMY TMjpaBJnye-
CKOMY pa3pbIBY IJ1acToB Ha MecTopoxkaeHussx OAO «CyprytHedreras» / yTB. ykazanueM OAO «CypryTHedTeras»

oT 22.10.2015 Ne1673.

3. Texuuko-skoHoMuYyeckue nokasatesu Cypryrckoro YITHIIMKPC na 01.01.2016.
4. bacapeirud 0.M., Byguukos B.®., Bynatos A.H., [IpoceskoB H0.M. TexHosi0rHyeckrue OCHOBbI OCBOEHHS U TJ1y-

HeHHndA He(bTHHbIX M Ira30BbIX CKBAXXHH.
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OIIbIT IPUMEHEHHNA ASP-TEXHOJIOI'MH

IIpokonsee AnekcaHdp Baadumupoesuu

TromeHckutll uHdycmpuaabHbll yHU8epcumem

AnHomayus. B daHHOU cmambe onucaHsl Yyeau U 3a-
dayu npumeHeHuss ASP-mexHos02uu. PaccmompeH 80-
npoc onblma npumeHeHuss ASP-mexHoso2uu 6 omeue-
CMBEeHHOU Npakmuke U 3a py6excom.

Kamwuesvwle cnoea: ASP-mexHos02us, mpydHouss.ie-
Kaemble 3anacbl.

[Io olleHKaM BeAyIIMX MHPOBbIX dHEPreTHYeCKHUX
KoMnaHuH yxe K 2050 rofy cripoc Ha 3HEProHOCUTEU
B MHpe BO3pacTeT B /iBa UJIM Jaxe B TP pasa. A ,06bl-
BaTb HeQTb roJ, OT roJila CTAHOBUTCSI BCe 3aTpaTHee U
TeXHOJIOTUYECKH CJI0XKHee. MecTOpOXxAeHUa HCTolla-
I0TCSl, NPOUCXOAUT TpexJeBpeMeHHOoe O0OBOJAHEHHe
CKBaKHH. Bce 3T0 nocTeneHHO NPUBOJUT K CHUXKEHUIO
TeMNOB U 06beMOB HedTef006buu. Takoe pasBUTHE
COOBLITUH OYeHb TPeBOXHO A/ Poccuu, BeZib oTpacib
CTpaHbl CyLeCTBEHHO 3aBUCUT OT COCTOSIHUS pecypc-
HOM 6a3bl OJHOTO U3 OCHOBHBIX JJOOBIYHBIX PETMOHOB
— 3anagHoit Cubupy, re exxecyTouHasi 106b14ya HePTU
B II0CJIe/IHee JleCATHU/IeTHe HEYKJIOHHO COKpalllaeTCsl.

M3BecTHO, YTO TpaJULIMOHHOE 3aBO/lHEHUE, IpUMe-
HsleMoe Cero/iHs, TO03BOJIseT BbITECHUTb U3 OPOBOIO
IIPOCTPAHCTBA TOJIbKO MOJABMXHYI0 HedTb. [Ipu aTom
KWH MmoxeT mocturath MakcumyMm 40%, a 3a4acTylo
cocTaBisieT 0koJio 30%. OcTaBiascs nocsae TpajguLy-
OHHOTO 3aBOZJHEHUS] HePTb OCTAeTCs Ha MOBEPXHOCTH
rOpHOM NOPO/bI B BU/JE KalleJib, yiep>KMBaeMblX KalluJI-
JIIPHBIMU CHJIaMM. B UTOTre moJyyaroTcs BbICOKas 06-
BOZLHEHHOCTb J00bIBaeMoro ¢Jiou/a, IpoMbIThbIe NPO-
IJIACTKH C KalJIIMU OCTaTOYHON HeQTH U IPaKTHYECKU
He JipeHupyeMble 3anachl B OTAe/IbHbIX YacTsX MJ1acTa C
60J1ee HU3KOU TPOHULIAaeMOCTHIO.

J1s1 M3BJIeyeHUs1 OCTATOYHOW HePTHU CyLleCTBYeT
HEeCKOJIbKO CITIOCOOO0B:

CHM>XeHHe TIOBEPXHOCTHOIO HaTsh>KeHUs HedTH
(aHuoHHoOe [1AB);

YBesinueHHe CMauUBaeMOCTH NOPOAbI BoAoM (coza);

YBesmyeHHe BA3KOCTH areHTa (MoJauMep);

YMeHblIeHHe BA3KOCTH HePTH (pacTBOPUTEJIH, NIap,
ropsiyasi Boza).

JlaHHble J1TabOpaTOPHBIX MUCNBITAHUM MOKAa3bIBAIOT,
YTO NepBble TPU MeToJa HauboJiee 3pPeKTUBHBI NPHU
COBMECTHOM INpHMeHeHHU. U TyT BO3HUKaeT BOIPOC.
Tak nmoyeMmy Gbl He MCNOJIL30BaTb TAKOM CUHEpreTH4e-
ckui 3¢ PeKT Ha MpaKkTUKe?

Okaszaszioch, YTO B MHpe CYLIeCTBYeT TEeXHOJIOTHS,

B OCHOBE KOTOPOTO JIEXUT 3TOT CaMblil CHHepreTHuie-
ckuil addekT. U ums et - ACII (o nepBbIM 6yKBaM HcC-
M0JIb3yeMbIX BellleCTB).

Texnosorusa ACII - ogHa U3 caMbIX MepPCHEKTUBHBIX
TeXHOJIOTUHM MOBbILIEHUS HedpTeoTAayu B Mupe. OHa
NpUMeHsieTcsl celiyac npMMepHo B 20 MpoeKTax o Bce-
My MUPY; HauOOJIbLIKX YCIEXOB B 3TOU chepe 0OUIUCH
B Kanapge, CIIIA u KuTae.

Ha mectopoxgenun Daqing 6bL10 peanu3oBaHo 8
MPOEKTOB Mo npuMeHeHUIo ASP cucteM. ). Peanusauus
MPOUCXO/MJIA HA 3Tane 06BOAHEHUS IPOAYKLUU OKOJIO
90% u pgocturnytom KUH no 0,20 g.en. Ilpu nposese-
HUM JaHHBIX UCNIBITAHUH PacCTOsIHAE MEX/Y COCeJiHU-
MM CKBa)XMHaMU BapbUpOBaJIOCh B Npegesax 73,8-246
M. OTopouka 1 npezcTaBsaa cO60M }KUAKOCTD C COZlep-
»KaHMeM [T0JIMMepOB, OTOPOYKHU 2 U 3 coZieprKaJlu LeJio-
yy, [IAB (pacTBopbl cy/1bPOHATOB U KapOOKCUJIATOB)
Y MoJiMMephbl (TUAPOJU30BaHHbIA MOJHAKpUIaMu/[) B
pas3/IMYHOM KOJIMYEeCTBEHHOM COOTHOLIEHHWH, OTOpPOY-
Ka 4 - )XHUJIKOCTb C cofiep>kaHueM nosumepos. [lo gBym
MIpOeKTaM M3 BOCbMU peasiu3alys He 3aKOHYeHa.

Ha mMecTopoxaeHuu Shengli nepBble skcnepuMeHTbI
M0 MCIoJIb30BaHUI0 ASP TexHOJIOrMM ObLIM NpoOBeje-
Hbl B Havyasie 1980-x rr., a B 1992 rogy 6b1a1 peanuso-
BaH NepBbIi NpoekT Ha maacTe ['yaoHr. [Ipupoct KUH B
JaHHOM npoekTe coctaBu 0,26 f.en..

B Poccuu nepBbiit onbIT npuMeHeHUs1 ASP TexHoJ10-
T'UH ObLI OCYyLeCcTBJIeH KoMNaHKel «CanbiM [leTposieym
JleBesonMeHT». UccnemoBanusi ASP-TexHOIOTMHY ObLIN
HauyaTbl B 2008 rofy: koMnaHusi npoBeJsa psj jabopa-
TOPHBIX U MOJIEBbIX UCIBITAaHUHA COBMECTHO C KOHIlep-
HoM «llemn» u [TAO «T'asnpom HedTb». B 2009 rogy
NpOILJIM HCNBITAHWA Ha OAHOM CKBaXkMHe 3amajHo-
CasbIMCKOTO MeCTOPOXK/JEeHUs, Pe3y/abTaTbl KOTOPBIX
MpOJleMOHCTPUPOBAJIN BO3MOXXHOCTb BbIpaboTKu 90%
ocTaBlIelics nmocse 3aBoaHeHus HedTu. B 2014-2015 rr.
JJIl peasM3alUy MUJOTHOTO npoekta ASP koMnaHus
MOCTpOMJIa 7 CKBaXKHH, YCTAHOBKY NOJIOTOBKH CMECH
ASP, 6710k paszeneHusi aMynbcuit s dronoB ASP.

C MoMoI1LbI0 3TOr0 METO/,a MECTOPOXKAEHHUS «JL0KU-
MarwT» 10 MAKCUMYMY Noc/eHUe nosBeka. OfHaKonpHu
BBITECHEHUH BOJI0M B miacte octaetcs 60-70% HedTy,
13 KoTopbIx 40-50% — 3T0 HeTh, 3aleMIeHHas B 10-
pax, a 20-30% — B 30HaxX C NOHWXeHHON NPOHHUL@eMO-
CTbIO U JIOBYLIKaX.
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Bu6smmorpaduyeckuii CIUCOK.

1. MeToapb! yBenndeHus: HedpTeoTAaauu U TexHosorus ACII (3aektponHbiil pecypc)/ fA.E. BosokuTuH. - Pexxum
Joctymna: https://rogtecmagazine.com/MeTobI-yBendeHUSI-HePpTeoTAauU-U-TeXH/?lang=ru

2. OnbIT U NepcreKTUBbI IPUMeHeHUs XUMUYeCKUX TeXHOJIOTMH MOBbILIeHUA HepTeoTJauu Ha TEPPUTOPUHU
XMAO - KOrpsl (3/1eKTpoHHBIN pecypc)/ K.B. KopoBuH. - Pexxum foctyna: https://www.fundamental-
research.ru/ru/article /view?id=41205

3. JlabopaTopHble U noJsieBble UcnbiTaHus 3aBoaHeHus ACII (QnekTpouHbii pecypc)/ U.C. Koabuos. - Pexxum
Jocryna: https://rogtecmagazine.com/%D0 %D0%B2 /?lang=ru
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OueHKa Bq)d)EKTHBHOCTI/I NPpUMEHEHHUs TOPU30HTAJIbHBIX CKBAXXHH B IIpejejiax BacCIOraHCKOM CBUTHI JIo-

OLEHKA 3®PEKTUBHOCTU IPUMEHEHUA TOPU30HTAJIbHBIX
CKBAYKHH ITPH PA3BPABOTKE BACIOTAHKOH CBUThI JIOKOCOBCKOTI'O

MECTOPOXAEHHUA

Caaukos A.C.

TromeHckutll uHdycmpuaabHbll yHU8epcumem

KOCOBCKOTI0O MECTOPOXKAECHUA

3a nepuoy 2005-2014 rr. Ha o6bexTe I0B ! 6b1IM NIPOGYPEHbI eCATH FOPU30HTaNbHbIX CKBaXKMH NeNe457, 462,
471,473,474, 475, 481, 482, 483, 4805 npenmMy1ecTBEHHO B I0’KHOU YacTH 1mu1acta B BH3 (yyacTku ¢ HepTeHaACHI-
IIeHHBIMU ToIIUHAMU 4-10 M). JJIiHA TOPU30HTAJNBHBIX CTBOJIOB cocTaBisieT oT 200 0 575 M. JlomosiHUTeIbHAS
Jlo6brda HedTH 3a cyeT OYpeHHUs JaHHbBIX CKBAXKUH paBHsAeTCcs 238,6 ThIC. T, YTO B CpeJHEM Ha OJHY CKBXKMHO-OTIe-
panuio - 23,9 Teic.T. CpefjHAS NPOJIO/KUTENBHOCTD 3¢ deKTa — 684 cyTok (22 Mecsna). OTHOCUTENBHO HEBBICOKAS
3¢ deKTHBHOCTD U MaJjiast MPOOJKUTENbHOCTb 3¢ deKTa 06bICHAIOTCA BpeMeHeM paGoThl CKBOXKUH (CKBaXKHHBI
BBOAMIUCH B 2011-2014 rr.) U3 AecsaTH NpoGypeHHBIX CKBAXKUH /IB€ SIBJISIOTCS MHOT03a00WHBIMH, TO €CTh UMEIOT
JIBa TOPU30HTAJNbHBIX cTBoOJIA (NeNe457, 473).

[lokazaTenu pa6OTbI CKBa>XWH IIpUBEJIEHbI B Ta6J’II/IHe 1. Pacnosio>keHUe CKBa)KHMH MTOKa3aHO Ha pUCyHKe 1.

Ta6una 1 - IlokasaTe/in pa6oThl FOPU30HTAILHBIX CKBAKHH. 06beKT 0B !

(I0>xHO0-J/IoKoCcOoBCKwUii J1.Y)

[Ipu BBOZE c Ha 1.01.2015r.
OCTOsSIHHE 10 H K
cligB AFJEH:IAa 1;[1[3?)1;(2 s P g donpy qH, P g H%K" H%K" C}'f‘(];g;IBOOB
’ T/ T/ % Ha 1.01.15 1. T/ T/ oy | TBICT | TBIC.T
cyT cyT cyT cyT
462 575 2011 98.3 102.0 3.6 100. IEHCTB. 6.1 253.8 | 97.6 57.2 141.3 1
473 575 2011 74.5 84.5 11.8 J100. IEHCTB. 12.1 45.2 73.2 17.1 36.1 2
474 575 2011 100.7 118.8 15.2 106. 6e3/eHCTB. - - - 19.8 60.7 1
471 200 2012 53.9 65.3 17.5 HarH. JefCcTB. - - - 23.0 28.8 1
475 500 2012 89.8 95.5 5.9 J106. IEWCTB. 18.3 47.6 61.5 28.4 45.5 1
480b 550 2012 96.1 1419 32.3 106. IEeUCTB. 45.0 2148 | 79.1 68.2 135.9 1
457 575 2013 31.1 139.0 77.6 006. IeHCTB. 5.7 29.7 80.8 3.2 15.5 2
481 500 2013 11.3 25.7 56.1 106. IeHCTB. 5.8 16.7 65.3 2.1 6.8 1
482 425 2014 47.7 102.7 53.6 106. IeHCTB. 12.4 64.3 80.8 15.1 22.1 1
483 540 2014 68.5 85.9 20.2 106. eHCTB. 27.8 91.8 69.7 12.0 209 1
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PucyHoK 1 - PacnoJiokeHue ropu30HTaIbHbIX CKBOKUH. 06beKT 0B !
(BbIKONHUPOBKA U3 KapThl 3P PeKTUBHbIX HePTEeHAChILLeHHbIX TOJILUH)

HaubospmiuM nokasaTeseM JOMNOJHUTENbHONU J00blYM HedpTH (64,9 ThIC.T) XapaKTepU3yeTcsl CKBaXKUHA
Ne480B, koTopasi npobypena B 2012 roiy B 30He ¢ MAKCMMa/IbHbIMU HeTEeHAChIILeHHbIMU TOJILIMHAMU, BOJIU3U
HarHeTaTeJbHOU ckBaxkuHbl N2479. Takke BeCcbMa yCIEIIHbIM CJeAyeT MPpU3HATh OypeHre CKBaXXUHbI N2462 B
YH3 (monmosiHUTeNbHAsA Jo6bIYa HeDTU cocTaBuIa 57,2 Thic.T). HU3KMMU MOKa3aTeJsIMU HaKOMJIEHHON 100bIYH
HedTU (MeHee 5 ThIC.T) XapaKTepusyoTcsa ckBaxkuHbI NeN2457, 481, npobypenHblie B 2013 rony B KpaeBoii 30He
BOCTOYHOM 4YacTH mJacTa. [71aBHbIM GaKTOpPOM HHU3KOH 3PpPEeKTUBHOCTHU CKBAXKUH ABJseTCs HecGOPMUPOBAH-
HocTb cucteMbl [/l B JaHHOM 30He (MJ1aCTOBOE JlaBJjeHUe B 30He oT60pa MeHee 19 MIla). Bropo#l npuuuHoit
SIBJISIETCS BbICOKAsl pacyJIeHEHHOCTb 11acTa (4-5 ef1.) Ha janHoM ydacTke. Ha 1.01.2015 r. ckBaXKUHbBI pabOTaIOT C

Je6uTaMu XKUJKOCTU 16,7-29,7 T/CyT, 4TO sIB/sSIETCS OYeHb HU3KUM MoKa3aTesieM. [loka3aTesn paboThbl CKBaXKUH
npeJCcTaBJeHbl HA pUCYHKax 2-4.
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Jdara

PucyHOK 2 - /luHaMUKa Je6GUTOB HePTH rOPU3OHTA/IbHBIX CKBaXXHH. 06beKT 0B, *
(FOxHO-/IoKOCOBCKUH J1.Y.)
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PucyHok 3 - luHaMMKa Je6UTOB )KU/AKOCTH TOPU3OHTA/IbHbIX CKBaXXMH. 06beKT 0B, *
(KO:xHO-/IoKOCOBCKU J1.Y.)
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Jara

PuCyHOK 4 - /[uHaMHUKa 06BOJAHEHHOCTH rOPU3OHTA/IbHbIX CKBaXKMH. 06beKT 0B, !
(KO:xHO-/IoKOoCOBCKUH J1.Y.)

JlonosHuTeIbHAsa A06bI4a HePTU 3a CUeT OYpeHHUs OCTaTbHbIX CKBaXXUH cocTaBJsieT 12,0-26,5 ThIC.T, 0AHAKO,
pe3y/sbTaTUBHOCTb OypeHUs FTOPU30HTANbHbBIX CKBAXKHH ellje MPeJCTOUT OLeHUTh, HOCKOJIbKY 3QPeKT OT Ux 6y-
peHus npogoJsnkaetcs. [yis 6osee adpdeKTUBHON paboThl CKBaXKUH TPeOYeTCs YCHUIeHHe CUCTeMbl 3aBOJHEHUS Ha
OT/Z,eJIbHBIX YYaCTKaX 3a/1eK1 C IOHUKEHHbBIM IJ1aCTOBBIM JaBJIE€HUEM.

B niesioM, 6ypeHre rOpU30HTaIbHBIX CKBAXKUH MOKHO NMPU3HATh 3 GEKTUBHBIM MePONPUATUEM [JiS1 YCIOBUHN
BEPXHEIOPCKUX KOJIJIEKTOPOB, 0AHAKO, /151 OYpeHHsI TOPU30HTAIbHBIX CKBaXKMH HEOOX0AUMO NOAOUPATh YYaCTKU

C y4eTOM pacyJIeHEHHOCTH KOJIJIeKTopa. Takke P BBOJle CKBaXXKUH B pa3pab0TKy He06X0JUMO 00eCeduThb a/lekK-
BaTHOe ycusieHue cucteMsl [1I1/1.

Bu6auorpaduyeckuil CIUCOK.

1. [loacyeT 3anacoB HePTU U pacTBOpeHHOro rasa JlokocoBckoro MectopoxaeHus», Otuet o HUP. 000 «Oitn-
['eouenTp», I. MockBa, 2009-2010 rr.
2. TexHUKO-I3KOHOMMYecKOoe 00OCHOBaHHe Ko3pdullMeHTa Hu3BjedyeHUs1 HePpTH JIOKOCOBCKOIO MeCTOPOXK-

AeHus (B rpaHunax l0xHo-J/IoKOCOBCKOro JMLieH3UOHHOro ydacTtka). Otyet o HUP. 000 «Oitn-Teonentp», 3A0
«BHUWHedTh-3anagHas Cubupb», MockBa-Tiomenn, 2009-2010 rr.

3. IIpotokon I'K3 PocHenpa Ne2295 /ICIT ot 29.09.2010 r~.

4. WccnepoBaHUsi aHU30TPONHU HANPSKEHHOTO COCTOSHUS KepHOB MecTopoxzeHuil OAO «CiaBHedTb-
Meruonnedreras». Otuet o HUP. OAO «BHUHHedTH», I. MockBa, 2006 1., 2007 .

5. KommiekcHble ucciefoBaHus kepHoB MecTopoxaeHud OAO «CiaBHedTh-MernonHedreras». Otuet o HUP.
000 «MTI'3», . MockBa, 2006 T., 2007 1., 2008 .
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VJIK 629.123

WU CCJIEAOBAHUE BUBPAIIMOHHBIX IOJIEM HABUTALIMUOHHOM ITAJTYBbI
CYAHA A4 NCITOJIb30OBAHUA BUHC B KAYECTBE NCTOYHHUKA
HABHUTAIIMOHHBIX JAHHBIX

Ilanyaoe JleHuc Cepzeesuy
acnupaHm, cmapwuii npenodagsame.sb

TocydapcmeeHH020 MOPCK020 yHUBepcumema umeHu admupana .9. Yuwakosa

AnHomayus. Cyujecmayroujue mpebogaHusi kK pabo-
me MopcKo20 cyd08020 HAB8U2AYUOHHO20 060pyd08aHUS
U agmomamu4eckux cucmem ynpasieHus oukmyiom 6o-
Jlee 8blcoKUe mpebo8aHusi MOYHOCMU U HAOENCHOCMU,
umo ocywecmeasemcs nymem NpuMeHeHus pasAuvHbulX
He3a8UCUMbIX UCMOYHUKO8 HABUSAYUOHHbLIX OAHHBIX.
OdHUM u3 cnoco608 noswvlUWeHUs MOYHOCMU NO3UYUOHU-
posaHusl CyoHa A6845emcsi KOMNAEKCHOe UCNO0/1b308aHUe
6ecniam@opMeHHOU UHepYyUANbHOU HA8U2AYUOHHOU CU-
cmembl (BUHC), nocmpoeHHol Ha MUKpO 3/1lekmpomexa-
Huveckux cucmemax (M3MC) u cnymuukogoli Haguzayu-
oHHoll cucmemoli (CHC). HadexcHocmb obecnevugaemcsi
a8MoHOMHOCMbIO pabomel, dasce npu homepe CnymHuU-
Ko0g8020 cuznaaa CHC.

OdHako, npu ucnosavzoeavuu BUHC na 6opmy cydua
B803HUKAOM pA3/AUYHO20 poda nomexu 8 dono/sHeHue K
803MOXCHOIl nomepe cnymHUK08020 CUZHA1A, 0CO6EHHO
ONACHbLIMU CHUMANOMCS MexaHuyeckue eubpayuu, Ko-
mopble Mo2ym CyujeCmeeHHO CHU3UMb IMOYHOCMHblE
xapakmepucmuku. [losmomy uccaedosaHue Ucno1b308a-
Hust BUHC sieasiemces 3adaveti akmya/bHOU, 0CO6eHHO 8
80NPOCAX ABMOMAMUYECKO20 YNPABAEHUS.

Kamwuesvle caoea: asmomamusayusi cydosgocde-
Husi, BUHC, M3MC, CHC, subpayus kopnyca MopckKozo
cyOHa, HABU2AYUOHHAS NA1y6a.

Analysis of vibration fields of ship’s navigation
deck for adaptation INS as the source of navigation
data.

Abstract. Current requirements to navigation equip-
ment & automatic control systems dictate more high re-
quirements of accuracy and reliability which is done by
applying various independent navigation data sources.
One of the methods for increase accuracy of ship’s posi-
tion is the complex usage of inertial navigation system
(INS) built on micro-electro-mechanical system (MEMS)
with combination of satellite navigation system (SNS). Re-
liability is provided by autonomy process even the loss of
SNS signal.

In addition to the loss of SNS signal, some various kinds
of noise significantly affected to INS on the vessel and the
mechanical vibrations are the most dangerous, which pos-
sible to reduce accuracy parameters. Therefore, analysis
of the usage of INS is the actual problem, especially in au-
tomatic control system.

Keywords: Ship Automation and Navigation, INS,
MEMS, SNS, vibrations of ship’s hull, navigation deck.

MexaHHYeckasi BUOpaAIMs KOPIyca MOPCKOTO Cy/IHa,
3TO CJOXKHEWIIHUH NPOIecc, KOTOPbIM 3aBUCUT OT KOH-
CTPYKTHUBHBIX 0COGEHHOCTEN CaMOTro CyZiHa, MHOXKECTBa
$aKTOpoB paGoOThl CYAOBBIX MEXaHW3MOB W YCJIOBHH
3KCIJIyaTallMM CY/iHA, IJle HauboJjiee BaXKHO OTMETHUTh
COCTOSIHMMU 3arpy3KH CyJHa.

OCHOBHBIMU HCTOYHHKaMHU MeXaHUYeCKOW BHUOGpa-
LMY CYAHA ABJSAIOTCA Cleylolie BHYTPUCY/0OBblE Me-
XaHU3MbI: [VIABHbIK JIBUraTeJb, TPe6HON BaJl U BHUHT,
IJIaBHBIA U BCIOMOraTe/ibHble TeHepaTopbl epeMeH-
HOTO TOKa. Beayliee HampaB/eHUe Nepefadyu BUGpa-
LUK OT 3THUX MCTOYHUKOB Ha CYAOBble KOHCTPYKLUH
OCyLIeCTBJISETCS, B YAaCTHOCTH, 4yepe3 MOAMOTOPHYIO
paMy, Ha KOTOPOH, KaK NMpaBUJIo, HAHECEHO BUGPO/IeMII-
¢dupytomee nokpoitue (B/Il). AHanM3 BO3MOXKHBIX ITy-
TeW pacnpocTpaHeHHs BUOPAIMU MOKAa3bIBAET, YTO B
CYZL0BBIX YCJOBHUSX, y MallMH U MeXaHHW3MOB 1]eJ1eco0-
Opa3Ho 3alUTHbIe MeponpusaATHUs Ha ocHoBe B/II pea-
JIN30BBIBATH HA MOJMOTOPHOH paMe Wi GyHAAMEHTE,
T.K. OHU SIBJISIOTCS OCHOBHBIM NPOBOJHUKOM KoOJeba-
TEeJIbHOU 3HEPTUH OT UCTOYHUKA BUOpAIMU (MexaHU3M)
K CY/IOBbIM KOHCTPYKIMSAM U JIPyTMM MexXaHu3MaM. [1,
c.68] Taxxke B/IIl u MHbIEe U30JSAIMOHHbIE MaTePHAJIbI
PUMEHSIIOTCS Ha nepe6opKax U nanybax CyAHa BBUAY
HEpaBHOMEPHOI'0 PACNpPOCTPaHEHUs] BUGPALOHHOIO
[0J151 10 BCEMY KOPIYCY M HAa/ICTPOMKH Cy/iHa.

s kaxgoro cygHa TTX MeXaHM3MOB-UCTOYHUKOB
BUOpalWK, C HUX PACIOJIO)KEHHUEM U OCOGEHHOCTSIMU
YHUKaJIbHO, OJHAKO, COBOKYITHOCTb UCCJIe[J0BaHUM A5
HECKOJIbKUX CY/I0B OJJHOTO THUIIa NO03BOJIAT CO3JaTh Me-
TOJAUKY YCTAaHOBKHM TPAHCIIOH/ZEPOB, HA KOTOPblE BJIU-
sHUe BUOpaUMH OyJleT MHUHHUMAJbHO, YTO MO3BOJIUT
BUHC npou3BoauTk 60Jiee TOUHbIE U3MEPEHUS.

B COOTBETCTBUU C TEKYIIMMH TPEOOBAHUSIMH B OT-
HOIIEHWH BUOpAlMM HA MOPCKUX Cy[aX HU3MepPSIT
CpeJlHEKBaJ[paTUYHOe 3HAYeHUe MpPOJO0JbHON CKOpo-
CTH, MM/C B Y3KHX M0JIOCAX 4acCTOT B JManasoHe OT 1
Zo 1000 I'y. B 3aBUCMMOCTH OT pe3y/abTaTOB U3Mepe-
HUU pasfessiioT TPU yPOBHs BUOPALMOHHOTO COCTO-
saHus: 10 4,5 MM/c (fonyckaeTcs HenmpepbiBHasA pa6o-
Ta ycTpoiicTBa 6e3 orpaHu4eHuit); ot 4,5 mm/c o 7,1
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MM/c (yc/ioBHsI paboThI ellle CUUTAIOT AOMYCTUMbBIMHU);
cBblie 7,1 MM/c (HEMPUTOHbI [/l MPOAOKUTETBHOM
paboTsl) [2].

AHanu3 BUOpaLMU Kopllyca M HaACTPOUKU CyzAHA
[3, c.15-21] moka3aJi, 4TO MaKCUMaJibHasi CKOPOCTb BU-
Opaluy Ha HaBUTAllMOHHOM Najy6e, B 4aCTHOCTH Ha
KPbLJIbSIX MOCTHUKA, Ha XOAYy ABJSETCS NPOJOJbHON U
COCTaBJISIET: CYAHO B rpy3y — oT 1 g0 8,5 MM/c, B 6asia-
cte oT 1 1o 20 MM/c. AMILIUTY/Ia JAaHHBIX U3MepeHUN
MO/ATBEPXK/jaeT XaOTUYHOCTb BUOPALIMOHHOTO 110JIs1 Ha-
BUTallMOHHOM Masy6bl, YTO BbI3bIBaeT HEOOXOAUMOCTh
60Jiee eTaJIbHOTO ee UCC/Ie/lOBaHUS [IJIs1 HaXOXKJeHNs
ONTUMaNbHOU 30HbI ycTaHOBKU BUHC nmpu pa3inyHbIX
YCJIOBUSIX 3aTPy3KHU Cy[iHA.

NAV. BRI. DECK

Touku usmepeHmA
MexXaHU4yecKou
BMGpauun

25

PucyHok 1.

[IpefnosaraeMblil IJIaH McCleL0BaHUS BUOPALIUOH-
HOTO I10JI1 HABUT'allMOHHOM NaJsyOGbl OCHOBAH Ha U3Me-
peHUH MexaHU4ecKOW BHOpalUuy TOYKH Ha NOBEpPXHO-
CTU HaBUTALIMOHHOM Nasy6sl ¢ marom 0,5 MmeTpoB (puc.
1) npu pasJUYHbIX YCI0BUSAX, 2 UMEHHO:

1. CypHo B IOJIHOM I'py3y U B 6aJljlacTe C yKa3aHU-
eM TaKHX NapaMeTpoB Kak, 0ca/ika Cy/iHa, MeTa-
LleHTpUYecKasi BbICOTa, U3rubarolie MOMeHThI
(BM), nepepe3zatommue cuisbl (SF);

2. Pabora rnaBHOro ABuraresisi NpU pasaUYHBIX
060poTax B MUHYTY;

3. PabGora py/neBbIXx NPUBOJOB INpU NepekJajKe
pyJis c 6opTa Ha 60PT;

4. PeBepcupoBaHUe IVIaBHOIO JBUTaTeJIs];

5. TlooyepejHas pab6oTa OCHOBHOI'O M BCIOMOra-
TeJIbHBIX Jji3e/b-TeHepPaTOPOB;

[Tocsie nosiyyeHus1 JaHHBIX B KaXK/I0M TOUKe U3Mepe-
HUS MeXaHU4YeCKOUM BUOpaLMHU 10 TPEM 0CSIM NPHUMeHS-
I0TCsl I'PaZjueHTHble MEeTO/bl U HaXOJUTCS ONTHUMaJlb-
Hble M03ULUH [IJ1] YCTaHOBKH TpaHCcHoHAepoB. OHaKo,
JlaHHBIM BONPOC O BbIGOpe MeTo/a U3MepeHHUs BUOpa-
LJMOHHOI'0 10JIS1 HABUTAIlMOHHOHN Nay6bl TpebyeT OT-
JleJIbHOTO U3y4YeHHUs.

B naHHOM paboTe paccmaTpuBaeTcsl TaHkep «Epi-
curus» feaBedToM 80 TBIC. TOHH CO C/IeAYIOLUIMMHU JJaH-
HBIMU: IJIMHA — 219 MeTpoB, iMpuHa - 38 MeTpOoB, [V1aB-
HbiM gBuratesieM «DIESELMAN-B&W 6S60ME-C8.5»
MoiHocThio 11,400 KW x 105 rpm, rpe6HbIM BUHTOM
«5-blade solid type» makcuManbHOU AJUHBI 7.4 Me-
TpOB, AuaMeTpoM 6.6 MeTpoB. Ha nmepBoM 3Tame 3kKc-
NeprMeHTa B KayeCTBe H3MepHUTeJIbHbIX YCTPOUCTB
MeXaHUYeCKOW BUOpaALUU UCMIOJIb30Baiuch MIMC-
aKkcesiepoMeTphl: TpexocHbl Bosch BMA280 u wmie-
ctrocHbii InvenSense MPU-6700 ¢ ucnosb3oBaHUEM
nporpaMMHoro o6ecnedeHusi «Vibroscope, Toon, Ilc».
Bblya B3sTa 0/jHa TOYKAa U3MepeHHs MeXaHU4YeCKO! BU-
Gpaluu NpU pa3roHe IaBHOro ot 68 rpm 0 86 rpm ¢
BpeMeHHbIM IlIaroM 2 MUH. /laHHble Npe/cTaBJeHbl Ha
rpaduke, puc. 2. Haubosibliee 3HaueHUE MEXaHUYECKOU
BUOpALMK NPHUCYTCTBOBAJIO O NPOAOJbHON OCH CyJHA
X (puc. 3).

CkopocTb BUGpaLIUMK TOUKU HAa HABUrauMoHHON nany6e B 3aBUCUMOCTU OT 3HaYeHUsi 060POTOB rf1IaBHOMo
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PucyHok 2
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OYeBUIHO, YTO 3HAYEeHHUs] CKOPOCTU BUOGpAIMU Ha
OJTHOW M3 BbIOPAHHBIX TOYEK HABUTALMOHHOW MHasy-
OBl UMeeT BbICOKHE TI0Ka3aHUs, YTO 06yC/IaBIUBAETCS
KOHCTPYKTHBHBIMU OCOOEHHOCTSIMU Cy/iHA IPU paboTe
[JIaBHOTO JBUTaTeJis JAaHHOTO CyJHa B MOJIHOM Tpy3y.
[IpakTUYecKre HaOJIOLEHUST 3a BUOPALMOHHBIM IIO-
JIEM TMOKa3bIBAIOT HEOJAHOPOJHOCTb pacnpoCTpaHeHH s
MeXaHUYeCKUX KoJie6aHUH Ha HaBUTAaLlMOHHOU nasy6e,
YTO JleJlaeT aKTyaJIbHbIM ee JajibHelllee MoApoGHOe
yccaegoBaHue aJis1 ucnoab3oBaHuss bBUHC B kauecTBe
WCTOYHHKOB HaBUTALIMOHHBIX JIaHHbIX.

Jlist 6os1ee 3 PEKTUBHOTO UCITOTb30BaHUS BbICOKO-
TOYHOU CHCTEMbI TO3UIIMOHUPOBAHUSI HEOGXOAHUMO Jie-
TaJIbHOE HCCJIeIOBaHUEe BOIMPOCA BJHUSHUS BUOpAIUU
Ha TOYHOCTb OIpeJleJleHHs] MapaMeTpPOB JIBHXKEHUs
CyAHa, TaKUX KaK Kypc, CKOPOCTb, KOOPAUHATHI, pivot
point u Jpyrue, a TakXe pa3pabOTKU METOAUKHU IO
onpeJieJleHUI0 ONTHMaJbHOIO MeCTa YCTAHOBKU KOM-
=0.025 miiekca BUHC u CHC.

< Location >
lat: 0.000000, lon: 0.000000

-0p25 7 0/025

lat: 0.000000 / lon: 0.000000

Date: 2017/10/03
Time: 09:49:07 - 09:53:17

© toon,llc

PucyHnok 3.
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NMHPOPMAIIMOHHBIE XAPAKTEPUCTUKHU CBETOIIPUEMHBIX IIPUBOPOB

Bykau Aaekcandp bopucosuu
KaHOudam mexHu4eckux HayK
doyeHm Kagedpwvl uHpopmayuoHHOU 6e3onacHocmu
Cesacmono1bcK020 2ocydapcmeeHH020 yHUgepcumema

AnHoTaums. [Ipogodumcs memoduka paciema UHPOPMAYUOHHBIX XAPAKMeEPUCMUK U3MepUmebHblX npubo-
pos, Ha npumepe I[13C mampuybl.

AkTyaZbHOW 3aJayel ABJSAETCA YCOBeplLIEeHCTBOBAHUE CMOCOO0B olpe/ieseHUs1 MHPOPMaLlUOHHBIX XapaKTe-
PUCTHUK U3MEepUTeNbHBIX IpubopoB, HanpuMmep [13C maTpun, doroauonos, I0IIoB u ap. MHPopMaLnOHHbIE Xa-
PaKTEPUCTUKH HCHOJb3YIOTCA IPU 0TOOPe JIy4IINX 3K3eMILJISIPOB CBETONPHUEMHBIX IPUOOPOB, a TaKXe IIPU NPo-
BeJleHUU U3MepeHUH CJ1abbIX CBETOBBIX NOTOKOB. UHPpOpMalMOHHbIe XapaKTEPUCTUKNA MO3BOJIAIOT ONpeessaTh
napaMeTpbl U3MepPUTEJIbHBIX IPUOOPOB B YCAOBHUAX, KOT/la LIYMbI, IOMEXH U CaM CBETOBOU NMOTOK OMHCHIBAIOTCS
BEPOATHOCTHBIMU XapaKTePHUCTUKaMU C IPOU3BOJIbHBIM 3aKOHOM pacnpe/ie/ieHUs.

B paHee ony6/1MkOoBaHHBIX paboTax [1,2], npeaAJioXkeHa HOBasl MeTOJMKa 110 pacyeTy MHPOPMalMOHHbIX KPU-
TepueB U3MepHUTe/bHBIX IPUOOPOB, OCHOBaHHAsA HA allapaTe TeOPUU UHGOPMALUU U MaTeMaTUYeCKOU CTaTH-
ctuku. OHa no3BoJisieT 60Jiee 3P deKTUBHO ONpesesATh KoauyecTBO HHGopManuu (YMcao rpajanuii), peajbHo
perucTpupyemMoe U3MepUTeNbHbIM IPUOGOPOM, NPU 33JaHHBIX NOTPELIHOCTSAX, C IPOU3BOJbHBIM 3aKOHOM pac-
npefenenus. CyTb 3TOr0 MeTo/a pacyeTa 3aKJl04aeTcs B 3aMeHe peasibHOM M0JI0ChI IOTPelIHOCTeN HEKOTOPOH
3KBMBAJIEHTHOH, HO, UMeIOIlleH, TO e 3HaueHHe 3HTPOMNUH, T.e. BHOCALEH TaKoe ke Jie3MHPOopMallMoHHOe Jlel-
CTBHUeE.

[IpoBesieM onpesesieHre Yucaa rpajaluii ¥ MHGOPMaLlMOHHOTO KO3pdHUIIMeHTa [10J1e3HOT0 AeHCTBUsA, UC-
NoJib3ys, BbIBeZleHHble B [1,2] cooTHoumeHus. /[l nprvMepa BO3bMeM B KayeCTBe M3MepUTeJIbHOT0 NpHUbo-
pa [13C maTpuuy. PacueT npoBejeM [iJi OJJHOTO 3JieMeHTa (MUKCeJisl), B 3aBUCUMOCTH OT NATH NapaMeTpoB -

E,.T N, ts, Ny ¥Ko3PUIMEHTA JOBEPUTEIbHON BeposATHOCTH K.

KosinyecTBO 3aperucTpupOBaHHBIX UMIIYJIbCOB OT C1ab0r0 UCTOYHHUKA CBeTa, Ha GOHe COOCTBEHHBIX LIYMOB

Nw onpezaeauM no popmyie [3]. Ha Brixoge npubopa peructpupyercsa N, UMITyJIbCOB 3a BPEMs SKCIIO3UIUH t,.

8bIX

Nswx (Eﬂnsx + nm )[3 (1)

rje: & ;- MHTerpajbHbld KBaHTOBbIH BbIXOJ| CBETOYyBCTBUTEIbHON noBepxHocTH [13C MaTpuubl. OTHOCH-
TeJIbHYIO CpeIHEKBAAPATHYHYIO0 OLIMOKY U3MepeHH s BBIXOAHOU BeJIMYuHbl N HaiiieM py YCI0BUH, YTO 3aKOH
pacnpejiesieHUs] HEU3BECTEH, TOrJa:

8blX

1
v (Eﬁ,nsx + nu{ )r:a

3/1eCb HY»KHO MOJYEPKHYTb, YTO COOTHOILEHHE (2) He CnenveT NyTaTh C 06GLIYHO HUCMOJIb3yeMOU GOPMYysIOH
[3] A5 onpesesieHns: cpejHeKBaapaTHYHOM owK6ky, Te. O (N, ). [lo MeTozuKe, npuBeeHHOM B [1,2] HaligeM
KoJIMuecTBO rpajauuit ana (N, ). llocie nHTErpupoBaHus ¥ NpeoGpa3oBaHuil popMyJIbl(2), OKOHYATENTBHO
T0JIyYUM BbIpaxkeHHe (3) A1 9ucia rpafanui: npu X, = 0,X =n_ ¥ Ko3GPUIMEHTOM JJ0BEPUTENbHON BEPOAT-
HocTH K:

(2)

6(NSEII ) =

mm = %(\ Sﬁ,nsx + n&u _\/a) (3)

[pe:x ¥ X_3HavyeHHe BepXHEH ¥ HWXKHEH IPaHUILbl JMHAMHUYECKOr0 JMana3oHa.
OCHOBHOH HEJZ0CTATOK U3MEPUTENbHBIX IPUGOPOB, paboTawLiel 10 MeTOAy cueTa GOTOHOB, 3aK/II0YAETCS
B HJINYUH NPOCYETOB UMIIYJIbCOB, BOSHUKAIOIUX N3-32 KOHEYHOTr0 BpEMEeHH pa3pelleHus annapaTypsl 7
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("mMepTBOe" BpeMs). Ucniosib3oBaHue [13C MaTpullbl, IPU peTUCTPALMU C1a0bIX CBETOBBIX IOTOKOB OIPAHUYH-
BaeTcsl TaKXKe U ee IIyMaMU h g . [/ UX CHU)KEHHUs IPUMEeHSI0T oxJlaxKjeHue [13C MaTpHUIibl C HOMOLIbI0 KPUO-
reHHOM TeXHUKU. Ho 1IyMbl CUMThIBaHUSA U IepeHoca ocTaTcs. C y4eToM 3TOT0, YMC/I0 3aperuCTPUPOBAHHBIX
MMITy/1bCOB Ha Bbixoze [13C MaTpuLbl paBHO:

N Neux , (gzlnsx Tn, )[1 - T(gitnsx + I’Im )] 4)

U oTHOCHUTEIbHASA CpeJHEKBAZApATHYHAs OLIMOKA 50,;[1151 cooTHoweHHUd (4) OyneT paBHa:

5 = 1 T(yj&,n, +n,) 5)
JL(n, +n, -1(e,n, +nm)]f

[Ipy aHanuze Gopmysl (5) 04eBUAHO, YTO YMeHblIeHHe 5 TIPOMCXO/IUT 3a CYET TOTO, YTO N YBEJIUYNBAET-
ca,apoct N orpanuyusaer 7 ,mpu n =lut =1.

Yuciio rpafaunii m onpejeauM o NpeJJoKeHHON HaMH METOANKe pacyeTa [1,2], VICII0J1b3Ysl BbIPAXKeHUS
(5). Nocne unTerpupoBaHusa U peobpa3oBaHUs, OJYUYUM CJIe/yioliiee COOTHOIIEeHHE:

ZJ_ 1-Jr(e,n, +n,) (1+E)
- o — +
o= Wl =1 \/_ Jr 1+\/r(gn +n,)](1- ﬁ) (6)

Manvaenune conTaonieHUs (6) NO3BOJAIOT ONPEAENUTh YUCIO TPajjalliii M, B 3aBUCUMOCTH OT NapaMeTpOB
E,.T , Nw, t5, Nex ¥ KO3PPUIMEHTA JOBEPUTENBHON BEpOATHOCTH K.

Ha pHc.l NpUBEEHO YUCJI0 TpaZlallui, paccuuTaHHoe 10 (3) npu 8}b =1,K=1,t=1un_=100umn/c (kpuBble
2,3). 3aBUcMMOCTH R 1 m paccyuTaHbl /15 ypoBHs wiyMa n =100umn/c, KpuBas 1 - Ip1 OTCYTCTBUHU LIYMOB.
Yucso rpaganuil (kpuBas 4) paccuuTaHoO NpU ypoBHe 11yMa, paBHOM 20 ummn/c.

T LI T

3
10 n;,
PucyHok 1. Tpa¢uk 3aBUCMMOCTH YUC/Ia rpajanuii m (Kpusblie 1-4 ) v OTHOMIEHUA curHaa/mym R
(xpuBsble 1 u R) oT BeJIMYUHBI BXOAHOTO CBETOBOT0 MOTOKA.

W3 aHanu3a sTUX rpadUKOB BU/HO, YTO C POCTOM N BJIMSAHME LIYMOB Ha KOJIMYECTBO T0Jy4aeMok HHdop-
MallMy YMeHbLIAETCs. MHTepecHO CpaBHUTH TAKYyIO MIHUPOKO MPHUMEHSEMYI0 XapaKTEPUCTHUKY, KaK OTHOILEHHE
CUTHaJIa K myMmy - R, ¢ ynciom rpaganuii m  (puc.1). B Hamem ciyvae, Npu OTCYTCTBMHM LIyMa MaKCHMaJIbHO /10-
CTHXKMMOE YMCJI0 TpaJlaliiii m  TOJHOCTBIO coBnajaeT ¢ R (kpusad 1).

TakuM o6pasom, cooTHoweHus (3,5,6) 60siee TOYHO ONMUCBHIBAIOT XapaKTEPUCTUKU U3MEpPUTENbHBIX PH-
60pOB BBU/Y 60JIbIIEr0 NPUOJIKEHHUS K pealbHOH 110JI0CE U, [VIABHOE, O3BOJISIOT YYUTHIBATh OIPEIIHOCTH U3-
MepeHUH NpHU JI060M 3aKOHE pacnpeseseHusl.

PaccMoTpuM ellie 0fjHy XapaKT€PUCTHKY — HHPOPMaLMOHHBIA KO3QUIMEHT moJie3Horo geicTeusa g [3,4].
NHdopmanmonnsiit KI1/l xapakTepusyeT KOJIM4eCcTBO MHGOPMaLUY, peasibHO N0JIy4aeMoi B pe3yJibTaTe u3Mepe-
Huii (Iq m ), K Ipeie/IbHO BO3MOXKHOMY KOJIM4YeCTBY WHpopMmanuu (Igm ).

Max-
g,=lqm_ /lqm_ (7)
Hudopmanuonnsiii KI1/l - 3To HarissHbINA OTHOCHUTE/bHbBIN TOKa3aTeJ b, IPUTOAHbIN AJis CpaBHEHUSI CaMbIX
paBHOO6pa3HbIX 1/13Mepe1-11/1171, He3aBHUCHUMO OT l'IpI/IHI.[I/Il'[a AeﬁCTBHH I/I3MepI/ITEJIbeIX HpH60pOB.
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8y,

100 -
80
60,
40

20

PucyHok 2. UHdopmManoHHbII K03 PUIMEHT N0J1€3HOT0 AEeCTBUS.
Ha puc. 2 npeacrabnen g, /14 [13C MaTpuIbl IPU pas/iMyHOM YPOBHE LIyMa, KBAaHTOBOH 3G GeKTUBHOCTH U
BpeMeHHU HaKoIlJieHUs (Tabuauna 1).

Ta6auna 1.
Ne kpuBOii Ha pUCyHKe 2 E 2 N WMI/CeK 3JIeMeHT t .
1 0.4 12 1
2 0.4 12 100
3 0.3 12 1
4 0.4 300 1

MakcuMasIbHO JOCTHXKHMMOeE 3HauyeHue nHpopMmanuoHHoro KI1/|, paBHoe 94% (kpuBasi 1), cTaBUT MaTpuily B
pAJ caMbIX 3 PEKTUBHBIX U3MEPUTE/IbHBIX TPUGOPOB. U3 pHc. 2 BUAHO, YTO 3HAYMTE/IbHbIE yPOBHM IyMan =10
HMIyJIbCOB/C 3JIeMeHT, (KpuBas 4) Gosiblie BAUAIOT HA nHGopManuoHHbii KI1/| MaTpuibl, ueM 6GoJiee HU3Kas
KBaHTOBas 3¢ peKTUBHOCTH (KpuBas 3). Eciu [13C MaTpuIja He HUMeeT APYTHX IIyMOB, KpOME IIYMOB CUUThIBAHHS,
TO ee 3¢ PEeKTUBHOCTb 3HAYUTENBHO MOBBIIAETCS. ITO BUAHO U3 cpaBHeHUs [13C MaTpHILbl pUC.2, IIYMbl KOTOPOU
3aBUCAT OT t, (KpuBas 2) ¥ APyroro TUNa MaTPHIbI, IyMbl KOTOPOH He 3aBUCAT OT BpEMEHHM 3KCMO3UIUH (I TPHU-
X0Basl KpuBasi).

TakuM 06pasoM, C IOMOIIbIO MOJYYEeHHbIX COOTHOLIEHUH (3,5,6) MOXHO CPaBHUTb U3MepUTEIbHbIE MPUGO-
pBbI 10 CBOEH Mpe/ie/IbHON 0GHAPYKUTENbHON CIOCOGHOCTH, HAUTH UX MOTPEIIHOCTH U MAaKCUMaIbHO BO3MOXKHOE
KOJIMYeCTBO MHPOPMAIHH, T0JydyaeMoe C UX MOMOIIbI0. Takue KOJIMYeCTBeHHbIE OL€HKH U3MEPUTEIbHbIX TPU-
60OpOB MOTYT GbITh BeCbMa 3G PeKTUBHBI U IPU OTGOPE HECKOJIbKUX 3K3EMILJISIPOB M3 HEKOTOPOTO UX YHCJIA.
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IMPOBEPKA TEXHUYECKOI'O COCTOSAHUA TPAMBAHHBIX IYTEX

Cepzeee Anekceii AHOpeesuu

mazucmpaHm
Hep.MCKl,llj HGUUOHCI./lebll‘I uccsaedosamebCKull n0/1umeXHuweCKuﬁyHueepcumem

AnHomayus. IlposedeH aHaau3 Heyd08/1emeopu-
mMe/sbHO20 COCMOSIHUSL Peabco8020 Nymu  08UdCEHUS
mpameasi Ha y4yacmkax nogblueHHO020 Wyma U eubpa-
Yuu KOHCMpYKyuu 8a2oHa U nodwna/nbHO020 OCHOBAHUSL.
IlokazaHo HezamueHoe delicmeue HaA @opmuposaHue
cpedvl 20podcKoll meppumopuu u 8AUsiHUe 3MUX yc/0-
sull Ha yesi08eka. OmmeyeHbl npeuMyujecmad npuMeHe-
Husi anekmpompancnopma. Ilpedaazaemcs cucmemHoe
uccsedosaHue Ha 0CHOB8e MaMeMamu4eckol Moodeau uc-
MOYHUKO8 WyMa npu 08UNCEHUU MPAMBAS.

Katoueavwle cio08a: 2opodckoil as1ekmpompaHcnopm,
nodwnasbHoe OCHOBAHUE, PeaAbCOBbIU Nymb, Mamema-
muyeckast Modeb, mpameatl, 0uazHOCMUKa pesbco8020
nymu.

M3 Bcel COBOKYMHOCTH MapuUIpyTOB pacnpejesieH-
HOH rOPO/ICKOHM CETU TPaMBaWHBIX MyTeH HEOBXOAUMO
YCTAaHOBUTDb Te, KOTOPble B MEPBYIO O4Yepe/b HyX/a-
I0TCSI B BOCCTAHOBUTEJIbHBIX U PEMOHTHBIX paGoTax.
OfHaKo JJisl pellleHus 3TON MPo6JIeMbI NMPEXIe BCETO
TpebyeTcsl lIKajia MPUOPUTETOB C YKa3aHWEM KOH-
KPETHBIX MapaMeTPOB, XapaKTEPU3YIOUIUX YCJIOBHsI
JBUKEHHS] U COCTOSIHUSI TPAHCIIOPTHOTO CPEeJICTBA, He
COOTBETCTBYIOLIMX YCTAHOBJIEHHbIM HOpMaM. Takoi
CUCTEMHbIHN MOJXO0/ MO3BOJISIET PAlOHATIBHO HCIOJIb-
30BaTb MaTepHasibHble U JIEHEXKHbIe PECcypchbl TOpPOJ-
CKOTO OI0JI>KeTa.

Pa3BuUTHE KPYIHbBIX TOPO/IOB UIET OLICTPO, HO BMe-
CTe C 3TUM TpebyeTcss Heo6XOAWMOCTb oGecledyeHust
GYHKIIMOHAJIBHOTO COCTOSIHUSI BCEX UX CUCTEM Ha Tpe-
6yeMOM YpOBHE U BMeCTe C 3TUM COBEpIIEHCTBOBa-
HHE CHUCTEMbI >XM3HeoGecleyeHUsl.
BoJibliive MpoMbIIIEHHbIE IEHTPHI,
MerarnoJiMCbl 10 CBOEH cyTu mpej-
CTaBJIAIOT COGOW CIOXKHYIO OpTaHH-
30BaHHYI0 CTPYKTYpy B3auMOJeH-
CTBYIOIIMX MEXaHU3MOB COXpPaHEHHMUS,

"|'||..."'

HauboJiee pacnpocTpaHeHHbIX PAaKTOPOB HEGJIATONIPH-
STHBIX YCJIOBUU MPOXKUBAHUSA U TPYAOBOU AeATENbHO-
CTH 4YeJsioBeKa [2].

llesin nmaHHOUW pa6oThl - 0GOCHOBATh HEOOXOMH-
MOCTbh U HCCJIe/IOBAaTh BO3MOXXHOCTU MeTO/a BUOpoa-
KYCTHYECKOW AUArHOCTHKH Mpoliecca ABMKEHNS TpaM-
Bas MO y4YaCTKaM PeJbCOBOTO MYTH [/l peasu3aluu
MPEBEHTUBHBIX Mep MO CHWKEHUIO YPOBHSI F€HEPUPO-
BaHU LIyMa 3a Npe/ieJibl JO0NyCTUMbIX HOPM.

YdeT c/y4yalHOro XapakTepa BeJUYHMH U QYHKLUH,
OTpese/AIIUX BO3MOKHYI0 MOJENb 3KCILIyaTalUU
TpaMBas, NMpeACTaBJsseT CO60H 3aJady OLieHKH 6e30-
MAaCHOCTH Y 9KOHOMHUYHOCTH BCET0 KOMILJIEKCA BHY TPH-
TOPO/ICKOTO PEJIbCOBOTO TpaHCHoOpTa. B aTom ciyuae
aHa/IM3 Mepbl PUCKA KaK BEPOSTHOCTU HEJOMYCTUMOTO
yiiep6a BBI3BAaHHOIO 3KCIUIyaTallMd 3JEKTPOTpPAHC-
nopTa, TpebyeT HCXOJHOW HHGPOpPMALMM HA OCHOBE
OCYIL[eCTBJIEHHBIX U YCTAHOBJEHHbIX GaKTOB HaGJIIO-
JlaeMbIX TPOLECCOB 3KCIIyaTtanuu. [sis Takoro poza
CYlIeCTBEHHBbIX OTPAaHUYEHHN paccMaTpUBaeTCs MpH-
GJIM>KeHHasl MOJlesIb Ha OCHOBE THIIOTE3: OJ[HOPO/IHbIE
YCJIOBUS1, COCTOSIHUS TPYHTA Y MOALINAJbHOTO OCHOBA-
HUs B BU/le MoJiesid BuHKIIepa, yAap e AMHUYHOTO YKeCT-
KOT'0 KoJieca AJis JMUHEUHOU CUCTEMbI, HE YYUTbIBAETCS
paboTa noJBeCcKHU NopeccopeHHbIx Macc [3].

WUccnenyss BO3MOXXKHOCTM MOHUTOPUHTA U JWArHO-
CTUK{ C UHTEJJIEKTyaJr3alueldl MPUHATHUS pelleHus
10 OIleHKE COCTOSIHHUSI PEJIbCOBOIrO MyTH U TeHepaluu
myMa. CxeMa JBM2KEHHUS KoJleca IpUBeJieHa Ha puc. 1.

|

LA

CTabUJbHOCTU W PpPa3BUTHS, MNpeJ-
Ha3HaAYeHHBIX [ [JIAaHUPOBaHUSA
COCTaBJIAIIOIIUX B €JUHOE JHHaAMH-
YyecKkoe HUHTerpupoBaHue C 3dpdek-
TUBHBIM YPOBHEM yIpaBJIeHHS.

3arpsizHeHue aTMocHepHOTo BO3-
Jlyxa, UIyM, IOPO’KHO-TPAHCIOPTHHIE
IPOUCLIECTBUS, 3aTOPbI HA JO0pOTax

SABJISIIOTCA  NMPOGJEMaMU  TOPOJOB,
TaK KaK COCTOSIHMe CpeJibl OIlpe-
JleileT YpOBeHb KadecTBa KU3HU
ropoxaH. ['opoJickoil myM ofvWH U3

PucyHok 1 - Cxema JABWKeHU KoJleca BaroHa 1o peJjibCOBOMY NyTH:
1 - KoJ1eco; 2 - peJibC; 3 - mInasbl; 4 - NOALINAIbHOE OCHOBAaHUE;

5 - 3a30p MexAY pesibcaMHu
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MaTeMaTuuyeckass MOJeJib TpeJCTaBJieHa B BU/JE
IuddepeHIMaJbHOTO YpaBHEHUsI AUHAMUKY JBUXKe-
HUS KOJIeca TeJIeXXKH TPaMBasi 10 PeJIbCOBOMY MYTH M0
Jlanam6epy:

my + 2méy + ky = Pof (£).

rZle m - Macca NOABHMXHOM 4YacTH JHUHAMHYECKOH
Mogeny; & - koabpduuneHT femndupoBaHus; k - xect-
KOCTb CUCTeMBI; P - amminTyna BHemne# cuibl; f(t) -
GYHKLMSA U3MEHEHHS Harpy3KH X.

PemeHue nuddepeHIHaNTbHOTO YpaBHEHHUS NIPU CH-
HYCOUJIQJIbHOM H3MEHEHUs] Harpysku IpeiCcTaBUM B
BHJIE:

P, (8 _ 1
—(ae ft(Z{cosmir—E[@z—

y=o
2 —2&%)sin qplr) + sin Hr),
rzie Q= ‘\/[@2 - szz + 4@292 .

K
Q1= Jo? &% ¢'2=;£ k=

E, .
1—-u2Yyan'wR2 ’
(1-p

m=ntR*hp; p=y/g; R - paguyc nsaTHa KOHTaKTa; h -
TOJILMHA NPHUCOEAUHEHHOTO CJI0Sl MOJUINAaIbHOIO OC-
HOBaHWs; Y — y/AeJbHbIH Bec IpyHTa; g - 9,8 M/c2; E,
- koadounuenT Ilyaccona matepuana rpyuta; EO - mo-
ZlyJIb YIIPYTOCTH NO/IINAIBHOIO OCHOBAHHS.

CKopoCTh JMHAMHUYeCcKoro Ipolecca 3amnulleM B

dopme:

ay _ .
3: — Vmapa = Q( gt( 282 cos @t — 28y sin @y +

(@7 - 02— 28D x

sin @4t — ‘pi(qo2 — 0% —28%) X cos @yt X 401) + cos Bt X 9).

YCKOpeHI/Ie CHUCTEMBbI IpPUBEIEHO B BU/lE:
g%y av Py 8
azt  at mQoQ

mQQ
1
(=&)X 7. (? —

PO _ 1
COSPIt X Q1 — o€ §tx (—¢&) XE(@Z -

L2
‘3’1(@

Pe3y/nbTaThl pacueToB BHOPOCKOPOCTH INpPeEACTaB-
JleHbl Ha puc. 3. MakcMMasibHOe 3HayeHHe BUOPOCKO-
pOCTH OTMevaeTcs B HayaJsle Ipoliecca U JoCcTuraet 4
cm/c, yepe3 0,5 ceKyHAbl aMILIUTy/la BUOGPOCKOPOCTHU
yMeHbIlIMIach B 4 pasa. [leprospl BUGponepemelieHUH
1 BUGpockopocTu oTin4yarTcs Ha 0,03 ceKyHAbI, U KO-
Jle6aHUsI NPOUCXOAAT B NpoTHBOdase.

=
=

/ N\
2 NN
) 01 \Qi/ﬂ,s

2
=

llepemenienue, cm
=
o

—2&%) X (=&) X sin (p1t+—_3—ft x—((p

( 0,4 0,5
-0,1
-0,2
Bpewms, ¢
PucyHok 2 - BepTuka/jbHble niepeMelieHHs
MOAINA/IbHOT0 OCHOBAHUSA

6
L]
= 4
3 N\
E" 2
a0 \ /-\ /
2 5 !
S -2 ( p2 0,4 0,6

-4

Bpemsa, ¢

PucyHok 3 - U3MeHeHHe BUGPOCKOPOCTH AUHAMUYECKOTO
npouecca

Ha puc. 4 npejcraByieHbl pe3yabTaTbl BUOPOYCKO-
peHHU noJnajbHOr0 OCHOBAHUS, XapaKTepU3YIol1e
MHEPLUUOHHbIe HArpy3kd. HauboJsibiiasgs WHepLUOHHAsA
Harpyska oTMedaeTcs npu BpeMeHnu 0,3 ceKyH/bl, IpU
3TOM JHMHaMHU4YeCKHe llepeMelleHHA paBHbI HYJIIO.

Ha puc. 5 4yucieHHbIH 3KCIEpUMEHT JeMOHCTPU-
pyeT 3HAuUTeJbHOE CHIXXeHUe BUOpolNepeMelleHUuH
pe/IbCOBOTO NMYTH IIPU YBEJIMYEHUH MOAYJISA YIIPYTrOCTU
MOALINAIbHOIO0 OCHOBAHUA U YaCTOThl BHEILIHErO0 BO3-
JeNCTBUS PUBOJUT K YMeHbIIEHUI0 PE30HAHCHOM aM-
IJIMNTYABI B iBa pasa.

YpoBeHb 3HEpruu LiyMa ONpeeisics 10 3aBUCUMO-
ctu [1]:

e St X (—&) X 2 X &2 X cos qolt+——e_ft>< 282 (—sin @t) X @, +

mg g

_‘ft[ &) X 28(— 51nqp1r)><:qp1+—_ % 28 (— C05@133X¢1>‘1§01——— i

mg Q

e 62 — 285 X (=€) X

Py 8 _
Z—ZEZJXCOS@itX@1+m—Lae &t %

—282) X (—singqt) X @, X @4 +%>¢ 8 X 8(—sin 6t)

W = pcSV?J

TZle p U € - IVIOTHOCTH CpPeJibl U CKOPOCTb pacrpo-
CTpaHeHHs 3BYKa B Hel; S - mIoLab KOHTAaKTa; V - Ko-
JiebaTesbHasi CKOPOCTb M3JIy4yalollled MOBepXHOCTH; |
- K09GOUIUEHT U3/TyIEeHUs 3BYKa.

[Ipu Temnepatype Bo3ayxa 15° C, p=1,255 kz/M’
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PuicyHOK 4 - BUGpOyCKOpeHUs NOANa/IbHOTO0 OCHOBaHUSA

¢=340 m/c, $S=0,00012 »? J=0,5-0,6, V(max)=0,0382
M/c, 6bL10 TToy4yeHo 3HadyeHue W=0,0037 ... 0,0045 Bt
[4].

TakuMo6pa3oM,pe/ICTaBJIeHHAS MO/IEJIbIIO3BOJISIET
MOJIyYUTD PeIBAPUTENbHYI0 HHPOpPMAIUIO 06 YPOBHE
HyMa ¥ BUOpAIUU ABKYLIET0CS 110 HEKOM(OPTHOMY
y4acTKy NyTH TpaMBasi, MO3BOJISAONIAS YCTAaHOBUTH

1,0 ——F=500
£0.8 ——E=1000
i
=06 o A\ E=250
0,4
: /
§D,2 :
=o0,0

0 10 20 30 40
YacToTa

PucyHok 5 - BuGponepemenieHus peJibCOBOro nyTH 1
MOAIINAJIBLHOr0 OCHOBAaHUA B 3aBUCUMOCTH OT 4acTO-
ThI IPUJIO’KEHHOH Harpy3Ku U MOAY/s yIPYyrocTH

BJIMAHHE OCHOBHBIX napaMeTpoB L[BI/I)KYH.[(-)I‘/’ICH
CUCTEMbI HA IMapaMeTpbl Tr’eHEpHUPOBAHHOI'O MIyMa B
neydx AWArHoCTHPOBAHUA TEXHHUYECKOTO0 COCTOAHHA
KOMIIJIEKCA. B

Bu6auozpaghuueckuii cnucok
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2. Knsuko. JLH. [Ipou3sodcmeeHHbIl WyM U Mepbl 3aujumbl 0m He2o 8 YepHOU Memadaaypeuu. - M.: Memanaypeus, 1982. 80c.
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nomowb subpoakycmuveckoli duazHocmuku // Mosodoti yuenwtil. — 2015. - Ne5. - C. 106-111.
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OB30P ITPUHIIUIIA PABOTbI CUCTEMBI ESP

llleanée CeméH I'enHHadbesuY
[lepMmckuli HQYUOHA/IBLHBIL UcCAe008aMeNbCKUL NOAUMEXHUYECKUL yHU8epcumem

AHHOmayus. Yyumvieasi 6CH0 HeNOCMOSIHHOCMb No-
200HbIX YC/08UTl NPU IKCnAyamayuu agmomoéuJet, ak-
Mya/abHbIM CMAHOBUMCS 80NPOC KYPCo8oll ycmolivugo-
cmu agmomo6u.s.

Katoueswle cnosa: ESP, damuuk, 6e3onacHocmy, Kyp-
cogas ycmoliiuusocms

ESP - akTHBHasi cucTeMa 6e30MacHOCTH aBTOMOGU-
Jisl, TO3BOJISIIOIIAS TPEJOTBPATUTDb 3aHOC MOCPEACTBOM
yIpaBJeHUsI KOMITbIOTEPOM MOMEHTA CUJIbI KoJieca (0/1-
HOBPEMEHHO OJTHOTO MJIK HECKOJIbKUX).

Mp# YEENWMEHHW YACTOTH BPALLEHNA
YEEAMUMBIETCR HANDTSEHHE
Hal BBOOOE AATYHKA

OCHOBHOH 3aauyell CHCTEMBI 3JIEKTPOHHON CTaOH-
nusanuu ESP sBisieTcss BhIpaBHUBAaHHE aBTOMOOWJISA
B Ty CTOPOHY, KyZla HallpaBJieHbl epe/iHUe KoJseca. Ha
aBTOMOOWJ/IE YCTAHOBJIEHBI AATYHUKH MPOJOJBHOIO U
MOTIEPEYHOTO YCKOPEHHUs KY30Ba, JATYMKH YIJIOBBIX
CKOpOCTeN BCeX 4YeTbIpex KOJIeC, AATYHK I0JIOKEHUS
neJlajid TOpMO3a, JJATUYUK MOJIOXKEHUST PYJIEBOr0 KoJle-
ca, JATYMK JIaBJIEHHS B [IABHOM TOPMO3HOH LIUJIUH/PE,
HAacoC C pas/ieJIeHHOW CUCTEMOH yIpaBJIeHUs] TOPMO3-
HBIMHU MarucTpajsMy KOJIEC Y 3JIEKTPOHHBIM 6JIOKOM

[aTiuku ckopocTH konec. MHAYKTUEHLIR AaTYME.

AneMeHT A 3nemeHT B

3nemenTel A/ B/ C apyr OTHOCMTENEHO APYra, W OTHOCUTENBHO 33A3I0WLEr0 AWCKa,
YpoBeHE CUrHANA NPY NPOXOXAEHWA NONIOCE C KAMLOM0 W3 HKX - PasHLIA

PucyHok 2 - AKTUBHBIH JaT4MK 4aCTOThI BpalleHusA KoJjieca
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TexHn4eCcKne HayKu

yTpaB/IeHNsA BCEM OTHM.

Buiok ynpaBJieHUdA AeJiaeT olpoc 4-x AAaTYUKOB Bpa-
IIeHHusda KoJiec. Ol'IpaIlII/IBaeTCﬂ TaK»>e IOJIOKEHUA DPy-
JIEBOI'0 KOoJieCa U JaTYUK NPOAOJIbHOI'O U MonepevYHoro
YCKOpeHus aBTOMOGMIS.

TiporpaMMa COIacCHO 3aJaHHOMy aJlODHTMYy JeH-
CTBMI HaYyHET BBINPABJIATH TPAEKTOPHMIO aBTOMOGUIIS
NoCpe/ICTBaM ynpaBJieHUs] TOPMO3HO# cucTeMoii (u3-
MeHeHHe CKOpOCTel KoJiec) M CHCTeMOW MOoJayM To-
TJIMBA, YTO NPUBOJMT K BIDABHUBAHHIO aBTOMOGUJISA B

Cucrema ESP.
@4

)4
B

B

-

PucyHok 3 - /laTYMKHM YyCKOpEeHUs

Bce maHHble 00paGaThIBAIOTCS 3JEKTPOHHBIM 0JI0-
KOM yINpaBJieHUs], KaK TOJIbKO JaHHble C OJHOr0 WU

PHCYHOK 4 - YHpaBneHne TOPMOXKE€HHEM KOoJIeC U MOMEHTOM NNPpUBOAA

OaTYMEH YCKOPeHWA

astomobuna G200, G202, G251
h OaTtivg AaBNEHWA B TOPMOIHOR cucTeme G201
h Oatuuk yrna nosopoTta pyna GBS

h Boikniuarens cTon CurHanos

HalpaBJIeHUU KOJIEC.

[TogTOpMaXuBaHUEM
oTAeabHbIX KoJiec ESP cos-
JaéT pasBoOpavyMBaIOUIHMI

MOMEHT. JTOT MOMEHT

NONEPEYHOND YCKOPEHWA
4 npogonekoro yokoperua HanpaBjeH  IPOTUBOIO-
CHOPOCTH BPALYEHHS JIO)KHO HeKesaTeJlbHOMY

pa3BopavyMBalIIEMY MO-
MEHTY W CTaGUJIU3UpYyeT
ero ABIDKEHHE M0 3aJjaH-
HOMY Kypcy (Kypc ompe-
JlesisieTcsl JaTYMKOM I0JI0-
JKEHHSI PyJIeBOro KoJieca).
[Ipy yc/ioBUM HEBO3MOXK-
HOCTH KOpPPEKIUU TOJIbKO
C TMOMOIIbI0 HampaBJIeH-
HOTO TOPMOXKEHHSI — M3-
MeHSIeTCsl KPyTSAIUA MO-
MEHT JIBUTATeJIS.

C npuvMeHeHHEM CHUCTeMbl KypCOBOW yCTOWYHMBO-
CTU 3HAYUTEJbHO  MOBBILIAET-
c1 6e30MacHOCTb ABTOMOGHJIS.
JKcnepThl Ha3bIBalOT cucteMmy ESP
CaMbIM BaXHbIM HU300pETEHUEM B
chepe aBTOMOGHJIBHON Ge3omac-
HOCTU TOC/Ie peMHel Ge30macHo-
ctu. OHa o6GecreduBaeT BOJUTEIO
JIy4IIMHA KOHTPOJIb HAJ| TOBeje-
HHUEM aBTOMOOWJIS, CIefisl 3a TeM,
YTOOBI OH I[epeMelaycsd B TOM
HamnpaBJIeHHH, KyAa yKa3bIBaeT
noBopoT pyss. [lo faHHBIM amepu-
kaHckoro CTpaxoBOro HMHCTUTYTA
JfopokHOH 6e3onacHocTty (IIHS) u
HauunoHanbHOro ynpasJsieHusi 6e3-
OTIAaCHOCTBIO JIBWXKEHHWSI Ha Tpac-
cax NHTSA (CILIA), npuMepHO o/iHa
TPeThb CMepTeJbHbIX aBapuil MOTJIa
Obl OBITH MpeAOoTBpallleHa CHUCTe-

PP[CYHOK 5- l'lo,a'ropma)lmnanne OTAEeJIbHBIX KOoJieC

HECKOJIbKUX NATYHUKOB MMPEBBICAT KPUTUYECKHE 3HAYE-
HHf, 3allMCAHHLIE B 6ase JAAaHHBIX 6J10Ka ynpaBJieHud,

Mo ESP, ecsiv 6bI el ObIJIM OCHAI[eHbl BCE aBTOMOOU-

JIM. &
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Bu6uozpaghuyeckuii cnucok
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TexHun4yeckune HayKu

ONMUCAHUE U TPUHIIUTTUAIBHAS PABOTA NMY/IbCUPYIOLIAX
JETOHALIMOHHBIX ABUTATEJIEN

IT'onuapoe bozdaH Idyapdosuy
IlepMcKull HQYUOHA/IBbHLLI UCCA008AMEALCKUT NOAUMEXHUYECKULl yHU8epcumem

[locsiepHMe 1Ba lecATUIETHS OTEYECTBEHHBIE U 3a-
py6exHbIe CIEeUaJnCcTbl a9POKOCMUYECKOW OTpacau
MPOSIBJISAIOT MOBBILIEHHBIH UHTEPEC K 0COGEHHOCTIM
POEKTHPOBAHUSANYIbCUPYIOLIET0  J€TOHAIIMOHHOTO
Auraress. Teopusi ero paGoThl U NepBble MPaKTHYe-
CKMe 3KCIIepUMEHTHI ObLIM peann3oBaHbl 40-e roza
npouwioro crosetusa. O6pasipl NepBbIX IKCIEPUMEH-
TAJbHBIX YCTAaHOBOK OBbLIM Mas03dEeKTUBHBIMHU.
TaroBas a¢pdPekTUBHOCTD JjOCTUTrANAa HEBBICOKUX 3Ha-
YEeHUH T.K. PeXXUMBbI rOpeHUst B Tpybe depesoBavCh
(meToHAUMOHHBIN U JediarpanMOHHBIA PEXUMBI I'0-
peHusi).

Pa6o4uii LUK/ NyJIbCUPYIOLIETO0 JeTOHAIMOHHO-
ro asuraressa (IIJJ). B nanHoi cTaTbe MblI paccMo-
TpuM Kiaccudeckud [1/1/] - mynbcupyromas Tpybka ¢
KJIalaHHBIM MEXaHU3MOM, PACII0JIOKEHHBIM CO CTOPO-
HbI 3aKpbITOro KoHua.llepsas ¢asa HauyMHAeTCsA B TOT
MOMEHT, KOr/ia Tpy6Ka O4YHMIeHa OT NPOAYKTOB Cropa-
HUSA U «IIPEMHUKCEpP» MOJFOTOBJIEH K cMeceobpa3oBa-
HUIO TOPIOYEroc OKUC/AUTENEM. B orpaHnueHHOM 06b-
eMe KepOCHH NepeMelnBaeTcs C BO3yxXoM bJiarofapsi
TypOy/ie3aluy MoTOKa, Jlajiee OTKPbIBAETCS BIYCKHON
KJIalaH U CBeXKasi CMeCh 3al0JIHSIET KaMepy CroOpaHus
JleTOHAIMOHHOU TPYOKH.

[locsie 3aKpBITHA KJIallaHa CMeChb BOCIIJIAMEHSIETCS C
OTKPBITOTO JIN60 3aKpbITOro KoHUa. Eciu posxur pa-

604Yero TeJa0CyLIeCTBIISAETCS CO CTOPOHBI 3aKPbITOrO
KOHI]a, TO B COOTBETCTBUMU C KJIACCUYECKUM aBTOMO-
JleJIbHBIM pellleHHeM BO3HHKaeT JeTOHALlMOHHAsA BOJI-
Ha B pexxuMe YenMeHa-)Kyre, ABMKyIIaACAd K BBIXOAY
13 TPyOKH, YU BOJIHA pa3peeHHus], pacnpoCcTpaHsaoLa-
scs CJ1eoM 3a JIeTOHALMOHHOW BOJIHOM 10 NMPOJAYKTaM
OKMCJIMTEJbHOW peaKLMy, KOTopasd INO03BOJISAeT BbI-
MOJIHUTD YCJI0BHE HENPOTEKaHMsl Ha 3aKPbITOM KOHIIE.
JlaHHasi KOMOWHALMA BOJIH peaJu3yeTcsl BIJIOThb [10
BBIXO/IHOTO CEYeHHUs CUJIOBOU yCTaHOBKU. HaBesmmuuny
JlaBJIEHNA IeHCTBYIOLIEr0 Ha 3aKPBITYIO CTEHKY BJIUA-
I0T CKOPOCTb U MAacCCOBBIM PacxoJi BO3/yXa, COOTHOIle-
HHe TOIJIMBOBO3/YIIHOW CMeCH, poJ TOIJIMBA, JaBJie-
HUe U TeMIepaTypa Ha BXO/le B BO3/lyX03ab0PHUK U
JApyrue mnapaMmeTpsbl. [locse BbIxoja JeTOHALMOHHOMU
BOJIHBI NPOAYKTBI CTOPAHUA HMCTEKAIOT U3 BBIXOJHOTO
ceyeHUs JIBATaTe s, 2 BOBHYTPb KaHa/la B CTOPOHY TH-
FOBOW CTEHKHU PacnpoCTpaHsAeTCda BOJIHA pa3psKeHuUd.
Kamepa cropanus ouuiaeTcss oT oTpaboTaHHBIX IPO-
JYKTOB peaklyy, a BOJIHA pa3psiKeHUs JOCTUTAeT TH-
roBo# cTeHkH. [Ipy fOCTHXKEHUH ONpe/ie/IeHHbIX YCJI0-
BUH OTKPBIBAETCS BIYCKHOM KJjIamaH, U PabOYMN LUK
noBTopsieTcs cHoBa. [lociemoBaTenbHOCTh da3 moka-
3aHa Ha pucyHke 1.

Y cuI0BOM yCTAHOBKHM JAHHOM KOHCTPYKLHU MHO-
»KeCcTBO A0CTOUHCTB. C 60pTOBBIM okucauTesneM [1/1/]
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PucyHok 1 - IloceaoBaTe/IbHOCTb TAKTOB pa6oyero npouecca I/
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MOXKeT CTaTb YacTbI0 PAaKeTHOTO JBUTaTeJisl C O4YeHb
BbicokuM KII/l. OTcyTcTBUE POTOPOB BjIeYET 3a COOOM
BBICOKY0 HaZIeXKHOCTb U MaJlyt0 MacCy KOHCTPYKLMU.
CpaBHUM Typb6OpeakTuBHbIA ABuratenb (TP[) c
NAA. TP pa6oTaeT mo TepMOJUHAMUYECKOMY LUKJIY
BpaiiToHa, T.e. TOpeHHe OCYIeCTBJISETCS IPU TOCTOSIH-

0.7 7 Ne
0,6 -
0,5 -
04 -
0,3 -
0,2 -

01 -

cpaBHeHUH, oueBUJHO, uTo [I/I/l 3HauuTesbHO Ipe-
BocxoauT TP/. [loaToMy Bexyuive MUPOBble PUPMbI
B a3pOKOCMHUYECKOHN oTpaciu Takue kak: PW, Boeing,
UTRC, Mitsubishi BksagpiBatoT HemMasibie GUHAHCOBbIE
Y MHTeJlJIeKTya/IbHble Pecypchbl JiJ1s1 IpaKTUYeCcKoH pe-
anusanuu [I1/1.

Boicokuii 3 deKTHUBHBIN
KIIJ (n,) nocrturaercsa 6Jaroza-
ps BBICOKOMY JaBJIEHUIO B Jie-
TOHALIMOHHOW BOJIHE, BBICOKOMU
TeMIepaTyphbl, U 0O4eHb BbICOKOH
CKOPOCTHM TNPOTEKaHUsI OKHC-
JIUTeJbHOU peakuuu. Bbicokas
CTeleHb NOBBIIIEHUs JaBJeHUs
OCyILleCTBJISIETCS 6€3 KOMIIPecco-
pa u ctapt [/l npoucxoaut 6e3
NpeJiBapUTeJbHOr0 CXaTHUs Io-
TOKa. Y/leJIbHbIA pacxoj, TOIJIU-
Ba (c,) A nwxevem y TP/ B
CBA3U c6oJiee BbICOKUM 1) . OTKa3
OT KOMIIpeccopa U TYpOHHbI BJle-
T, yeT 3a COO0H CHUMKEHUEe MaccChl,

Xamdpu

EpaiToH

PucyHok 2 - 3aBucumoctb 3¢pPpekruBHoro KII/l ot creneHu

NMOBbIILIEHUA JABJI€HUA

HoM fgaBieHud. [1/1/1 peanusyet nuka Xamdpuy, T.e. ro-
peHMe NpU MOCTOSIHHOM 06'beMe. PaccMOTPUM pUCYHOK
2, Ha KOTOPOM BH/IHO, UTO IPU aHAJIOTUYHOU CTeNneHu
MOBbILIEHUS JaBJeHUs LUK X3MPpU OKa3blBaeTCs
addexTuBHee. [leTOHAUOHHBIM I[UKJ C TOPEHUEM B
BosiHe YenMeHa-)XKyre mo apdeKTUBHOCTU OJIU30K K
nukay Xsméopu. B HMHTepBajie cTelneHU MNOBbILIEHUS
JaBsieHusd ;3] apdekTUBHOCTD KA bpaliToHa - 27%,
nukaa Xamopu - 46%, getoHanuoHHoro - 49%. Ilpu

yHIpolieH1e U yJiellleBleHre KOH-
CTPYKL MU JBUTATES.

[IpefcTaB/ieHHbIE TOJIOXKHU-
TeJIbHble KauecTBa /Jle/1aloT BeCh-
Ma BepOsITHBIM ClieHapuil 3aMe-
wenuda TP wa [AJ. [Mpunuun
pa6orel IIJJJl OTHOCUTEJIBHO
IIPOCT, HO CYLIEeCTBYeT PsJ, He pellleHHbIX HayYHO-TeX-
HHUYeCKUX Npo6JieM: HHTerpanus Bo3lyxo3abopHUKa U
peaKTUBHOTIO COIJIa, IPo6JeMbl IPOYHOCTHU MaTepuaa
IpU 3HaKOIEepeMEeHHbIX, BBICOKOYACTOTHBIX Harpyxe-
HUAX, TaKKe TpebyeTcsl pa3pellleHUe NpobJieM CBsI3aH-
HBIX C aKyCTUKOM. YacTb JaHHBIX Npo6JieM He TpebyeT
peitenus, ecau [1/1/l npuMeHATb B BOEHHBIX 1eJisX (CU-
JIoBasl YCTAaHOBKa JiJIs1 paKeT, MULIeHel U npoyux Gec-
NUJIOTHBIX JIeTaTeJbHbIX allllapaToB). W

Bu6.auozpaghuyeckuii cnucok
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N3TAHUE MOHOI'PA®UMU (yueOHOro mocodusi, 0poru0pbl, KHUIH)

Ecau Ber coOupaeTech BBITyCTUTh MOHOTpaduio, n3/1aTh yueOHOe Tocodue, To Hallle
W3narenbcTBO TOTOBO OKA3aTh TOJHBINA CHIEKTP YCIYT B JAHHOM HallpaBIICHUH

Yenyru o nmyOaukanuy HaydHO-METOANYECKON TUTEPATYPHI:
- opdorpaduueckas, CTHIHCTHYECKAsT KOPPEKTUPOBKA TEKCTA («BBIYUTKA» TEKCTA);

- pa3paboTKa ¥ COTIaCOBAaHUE C aBTOPOM MaKeTa OOJI0KKH;

- peructpanus Homepa ISBN, npucBoenue konos YK, BBK;

- IeYaTh MOHOTpa(UU Ha BEICOKOKaYECTBEHHOM ToJurpaduaeckoM o0opynoBannn (udponas
reyvarsb);

- pacchuIKa 00s13aTeIbHBIX IK3EMIUIIPOB MOHOTpaduu;

- TOCTaBKa THpa)ka aBTOPY W/UIIU PacChlIKa MO COMIACOBAHHOMY CIIHCKY.

AHaJIOTUYHBIE YCITYTH OKa3bIBAIOTCS MO M3AaHUIO YIEOHBIX MTOCOOUH, OpOIIIOpP, KHUT.

Bce pabotsl (6€3 yuera BpeMeHH IOCTABKH TUPaKa) OCYIIECTBIISIOTCS B TeueHue 20
KaJICHAQPHBIX JTHEH.

CrnpaBku 1o ten. (347) 298-33-06, post@nauchoboz.ru.






YBaxkaeMble ynTaTtesu!

Ecnu Bac 3auHTepecoBasia kakasi-To nybJsmkanus, 6M3kas BaM no TemMe uccieoBaHus,

Y Bbl xoTesin 6bl MOOGLATHCSA C aBTOPOM CTAaThH, NIPOCUM 06paliaThCs B peJaKLMIo KypHaa,
Mbl 00513aTeJIbHO NepenpaBuM Balile coobiiieHUe aBTOpY.
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