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Ob NCTOPUUN TEKTOHUYECKOI'O PASBBUTUA
TEPPUTOPUU ®POJTOBCKO METABIIATMHBI

B.A. Boakos, B.H. lonuaposa
(AY «HAL] PH um. B.U. llInunsmana»)

®posoBcKass MeraBlaavHa, 3aHUMaOIIAs
3HAUYUTEJIbHYIO TePPUTOPUIO B LIEHTPaJbHOU ya-
ctu 3anagHo-CUOMPCKON TIUTHI, SIBISIETCS OTHO-
CUTEJIbHO MOJIOJOM, MOCTHEOKOMCKOM CTPYKTY-
poii. [lokaxkeM 3TO yTBepKIAeHHeE.

OOLUMA TpeH TEKTOHMYECKMX MPOLECCOB B
3anagHoit Cubupu B IOCIETPUACOBOE BPEMS, 10
OJIUTOLIEHOBOTO MOAbEMA TEPPUTOPUN — HEPABHO-
MEpHOE KakK B IJIaHEe, TaK U BO BpeMEHU MOrpyxe-
Hue. B miaHe — HeKOTOpbIe TEPPUTOPUU OTCTaBa-
JIU OT 0011IeTo (CpeaHero) TemMria nporudaHus, He-
KOTOpbIe ornepexanu ero. Bo BpeMeHu: nepemMeH-
Hasl CKOpPOCTb INporubaHusi, UHOrAa 3aMeljieHue
BIJIOTH 00 TiepepbiBoB. Hampumep, @.I. Typapu
[4] oTMeuan ocyllieHMe 3HAYUTENbHOI YacTu pe-
rMOHa B MO3IHEM OKchopae — paHHEM KMMepU-
xke. Crneumnanuctel BHUTPU [5,6] cuuralot, 4To
HVDKHEBOJDKCKHE OTJIOXKEHMSI, KaK TpaBUJIO, OT-
CYTCTBYIOT, U Oaxk€HOBCKAasl CBUTA 3ajieraeT Ha Mo-
polax HUXXHEro KMMmepuixa wind okcdopaa, T.e.
HaKOIUIEHUI0 0a’Ke€HOBCKOW CBUTbI MPEAIIECTBO-
BaJl perMoHaJIbHbII TepepbIB. sl aHanM3a TO-
IIMH BaXXeH TakXKe YpPOBEHb KOMITEHCHUPOBAHHO-
cti nporudaHus. M3BecTHO, B YaCTHOCTH, UTO Ha-
KOIuIeHUe 0aXXEHOBCKUX OTIOXKEHUIA MPOUCXOIU-
JIO B YCJOBUSIX HEKOMITEHCUPOBAHHOIO Mporuoda-
HUs. MHOrMe 13 3TUX BONPOCOB AUCKYCCUOHHBI.

Ha puc. 1 npuBeaeHbl MNaaeoCTPyKTYpPHbIE
KapThl MOBEPXHOCTU JOIOPCKOTO OCHOBAaHMSI Ha
pa3IUYHbIE MOMEHTBI F€0JIOTUYECKOTO BPEMEHMU.

B navase ropckoro nmepuoma (J)p — Jt, TK.
TFeTTaHT — CUHEMIOPCKHUE OTJI0KEHUST HE YCTaHOB-
JIEHbI) OOLLMpPHBIE TeppuTOpuMu BHelHero mnosca
3anagHo-CuOMPCKON TIUTHI MPEACTaBISIN CO-
0O0li BO3BBLILIEHHYIO CYIIY C PacyJeHEHHbIM pe-
JbeoM U SABASLUIMCH obaacTaMu AeHygauuu. O6-
JIAaCTU TIOBCEMECTHOrO0 OCaIKOHAKOIJIEHUsT pac-

MoJIaraJIMCh CEBEPO-BOCTOUHEE OXBAYCHHOM Kap-
TUPOBAHUEM TEPPUTOPUU. B LIeHTpabHOM YacTu
3anagHo-Curonpckoii HepTera3oHOCHOM IMPOBUH-
mun (3C HI'TI) ocHOBHBIE CTPYKTYpHBIC DJIEMEH-
Thl — AJleKcaHIpoBCcKuit MeraBaj, HuxxHeBapToB-
ckuii, Cypryrckmii 1 KpacHOJIGHMHCKUI CBOMIBI,
anmckmii, TypcyHckmii, CanpIMckuii 1 Bepx-
HECAJILIMCKMIA MeraBajibl TakXke SBJSUIMCh obJa-
CTSIMM JeHynauuu. B Torypckoe BpeMst TONIIUHBI
ocankoB Oosiee 50 M HakaruMBaauch B FOraHckoit
u Hioponbckoit MeraBnaaguHax, TYHIPUHCKON U
Briariopckoit kotinoBuHax, B lllepkannHcKkom
Merarnporude, Ha CeBepo-Baptosckoit n CeBepo-
Cypryrckoii Merareppacax, Ha I0ro-BOCTOKe 1 Ha
cesepe 3C HITI. Cypryrckmii m HmkHeBapTOB-
CKHIA CBOJIBI PAa3AEISUIMCh JOBOJBHO IIMPOKOM 0~
JIMHOU, B TIOHMXKEHHBIX YacCTIX KOTOPOM HAKO-
mastock 10 150 M ocagkoB. JloanHa 3HAYUTETHLHO
1IMpe 0ObIYHO BhIAEsIeMOro SIpcoMOBCKOIo Ipo-
rnba. CypryTckuii cBOM, OTHEIISIICS TaKOM K€ H0-
JIMHOM M Ha 3amaje oT nNpuMbiKaBlieil K KpacHo-
JIECHUHCKOMY CBOJly KOJIbLIEOOPa3HOI BO3BBILICH-
HocTu. Ha ckiloHax Bcex MepeyuceHHbIX U ApY-
TMX BO3BBILIEHHBIX CTPYKTYPHBIX 2JIEMEHTOB Ha-
KaIMBaJUCh OCAIKW HEOOJbIION MOIIHOCTH, OT
0 mo 50 m.

BO3BBILLIEHHOCTb, PACcHOJIOXKEHHYI0  MEX-
ny KpacHonenunckum u CypryrcKuM CBOAAMU,
B paborax [1, 3] mpemraramocs Ha3BaTb FOrop-
CKMM CBOJOM. PaHee Ha ee TeppUTOPUM BbIIAEIS-
JIMCh pa3HbIMU aBTOpamu HsummHckuii u JIsMuH-
CKMI CBOJIbI MEHBIILIETO pa3Mepa. B npuHuuIe, ee
MOXHO TaK:K€ CUMTATh BOCTOYHOM MOTPYyKEHHOM
yacTelo KpacHOJIEHMHCKOTO CBOA.

B nepuon HakoruleHMsI OTJIOXEHMIA ILIacTa
1O, u pamomckoii mauku (J,t — Ja) obnactu ak-
KyMYJISILMA PACIIUPUINACH B COOTBETCTBMM € MPO-



Becmnuk Hedponoavzoeamens 27/2015 e.

AHAJIUTHYECKUE Ob30PbI

T'EO/IOIOPA3BE/IOYHbBIE PABOTbBI

<1-700)

500

Puc. 1. Ilaneocmpyxmyproie Kapmol N08epXHOCMU D0OPCK020 OCHOBAHUSL, M: a) — HA Mo2ypcKoe 8pems; 6) — Ha
PadomcKoe 8pemsi; 8) — Ha MIOMEHCKOe 8peMsl; &) — Ha 0axiceHo8cKoe 8peMs; 0) — Ha PAHHeANbIMCKoe 8peMs; e) —
Ha Ky3Heyosckoe apems. Ipanuybl meKkmoHu4eckux snemenmos nokasamuvt no Tekmonuyeckoii kapme, peo. B. .
HInunvman u dp., 1998. [lonoxcumenshole 3HauenHus Ha KapmMax OMHOCAMCS K 001acmam 0eHyo0ayuu, Ux 6eautuHsl

VCAOBHYL
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JOJKAIOIIMMCS OOIIMM TTOTrpyXeHrueM QyHaaMeH -
Ta MpoBUHIMUA. CKOPOCTh OCaTKOHAKOIUIEHMS 3a-
BUCHUT OT MHOTMX (haKTOPOB U, B IIEPBYIO O4Yepe/b,
OT CKOPOCTM TIOTPYKEHUSI TEPPUTOPUU U MHTEH-
CHMBHOCTH MpUBHOCA ocankoB. KapTel TeMIoB Ha-
KOTUIEHUsI OCaIKOB B pa3HbIe MEPUO/IbI Te0JI0TnYe-
CKOTo BpeMeHU TpuBeAcHbI Ha puc. 2. Ha yyact-
Kax TEPPUTOPUU, MPUMBIKAIOIINX K IEHYIUpYe-
MBIM BBICTYMaM (pyHAaMEHTa TeMIT HAKOTUICHUS B
Toape — paHHeM aajieHe coctaniisii 0-10 M/MITH JIeT
(t.e. 0-10 b — enunu1 byoHosa), B FOraHckoii Me-
raBrnajvHe, BoIHTI0pCKOil KOTI0BUHE U I pcCOMOB-
ckoM miporude 15-30 b 1 3aKOHOMEPHO YBEJIMYU-
BaJICS B cCeBEpHOM HampasieHuu 1o S50 u 6osee b.

K xoHIy cpenHelt 10pbl AeHydallUU TOABEP-
raJluCch TOJbKO HanboJiee BO3BBILIEHHBIC BHICTYITHI
¢dynnamenTa o nepucepun 3C HI'TI: Bucumcko-
Xamroprekast rpsnaa, TypcyHckuii, laumckuii
u ToOonbckuii MeraBasibl, OTIEIbHBIE BBICTYITbI
Ha KpacHoneHnHckoM u KailMbICOBCKOM CBO-
nax (puc. 1B). OcrtanbHasi TEppUTOPHUS SIBJISIACh
o0yacTeio akKKymysasiiu. Ha majaeocTpyKTypHOM
KapTe JOIPCKOTO0 OCHOBAHMUS Ha KOHEL CpelHei
opbl Xopoino Bbiensercs CpeaHeoOcKass aHTe-
KJ13a, 00beAMHSIIONIAs C BOCTOKA Ha 3amna AJeK-
caHIpoBckuii MeraBasi, HuxxHeBapToBckuii, Cyp-
ryrckuii, FOropckuit, KpacHoJeHUHCKUI CBOIbI
u ynupawoniasicsa Ha 3anaie B lllanmckuii mera-
BaJl. CypryTcKuii CBOJ MO-TMIPEXHEMY OTACICTCS
OT COCETHUX OJTHOTIOPSIIKOBBIX CTPYKTYPHBIX 3J1€-
MEHTOB JOJIMHAMM C MOBBIIIIEHHBIMM TOJIIIMHAMU
HAKOMUBIIMXCST 0caakoB. CKOPOCTh UX HAKOILIe-
HUS B cpeHel ope (puc. 20) Ha OoJblIei yacTn
CpenHeoOckoil aHTeK/Iu3bl cocTaBisia 15-20 b.
Ha KpacHoneHnuHckom cBoje, Ilanmckom Mera-
BaJle ¥ TIPUITOAHSTHIX YYaCTKaX OCTAJIbHBIX CTPYK-
TYp CPemHssl CKOPOCTh OCAJKOHAKOILJIEHUSI CHU-
xajnach 10 10-15 u maxe 1o 0-5 b. TosibKo B 11emoy-
Ke TaJeoBMNaAnuH, O0paMIISIIOIIMX C 3araja U rora
Cyprytckuii, HuxkHeBapTOBCKUA CBOABI U AJleK-
CaHIPOBCKWI MeraBaja TeMIT OCaIKOHAKOILIe-
Hug yBenuuuBaics g0 20-25 b. CesepHee Cpen-
HEeOOCKOI aHTeKJIM3bI U Ha KpaliHEM I0T0-BOCTOKE
MPOBMHIIMHU OH TaKXe BO3pacTaj, MpuieM B paiio-
He YpeHrolickoro Merasaia o 40-60 b.

K Havany oTioxeHus1 ocakoB 0axkKeHOBCKOM
CBUTBI 0O0IIasi KOHMUIypalusi KPYMHBIX CTPYK-

T'EOJIOIOPA3BE/IO9HBIE PABOTbBI

TYPHBIX 2JIEMEHTOB Ha TaJecONOBEPXHOCTHU J0I0P-
CKOI'0 OCHOBaHUS He moMeHsuiach (puc. 1r). Cko-
POCTh HaKOILIEHUS OCAJKOB B 3TOT nepuon (J,0
— J, km) Obu1a HU3KOI: B 3amaiHON YacTu Teppu-
topuu 0-2 b, ot MepuauaHa cepeauHbl Cypryr-
CKOI0 CBOJIa Ha BOCTOK 3-4 b 1 TOJIBKO B CeBEpO-
BOCTOUHOU yactu Tepputopum a0 10-13 b. Oue-
BUJIHO, YTO B IO3IHEN I0pe MpOou30Iilia HEKOTO-
pasi cMeHa PerMOHaJIbHOTO HaKJIOHA TepPPUTOPUU
U TIOSIBUJICS CEBEPO-BOCTOUYHBIN MCTOYHMK CHOCA
ocankosB (puc. 2B).

K navany anta nuddepeHLyauus Mnaaeo-
CTPYKTYPHOU TMOBEPXHOCTU (pucC.1m) 3HAUUTEb-
HO ycWJIMJIach: Tiepenaj TiyouH mexay KpacHo-
JICHUHCKMM CBOJIOM M YPEHTOMCKMM MeraBajJioM
npoctur 3000 M mpotuB 1800 M B HauaJie BOJIXKCKO-
ro Beka. TeMn oOcagKOHAKOIUIEHUSI 3HAYUTENIb-
HO YCKOpWJICS, HAUMHAsl C BOCTOYHOM TTOJIOBUHBI
®poI0BCKOI MeTaBMaIuHbI 1O BOCTOYHOTO OOpTa
3anagHo-CuOMpCKOi TIUTHl (32 UCKITIOYEHUEM
yacTi HMKHEeBapTOBCKOro cBOIA M 4acTU AJIeK-
CaHIPOBCKOTO Merapaja) CKOPOCTb OCaIKOHAKO-
rieHus npesbiinana 30 b (puc. 2r).

B anT-anbb-ceHOMaHCKOEe BpeMsl YCUJIMIOCH
nporudaHue roro-socroyHoi yactu 3CH u ee 1ieH-
TpasibHOI yacTu oT KpacHoJeHMHCKOTo cBoja A0
Vpenroiicko-Konatoropckoro mporuba (puc. le).
B 310 Bpems Havyanoch, 1Mo HallleMy MHEHMUIO, 3a-
noxeHne MpoJoBCKOI MeraBnaiuHbl — B ee Mpe-
Jlefax, a Takke Ha pacloJiaraloliuxcsl CeBEpHee
3anagHo-SApyaeiickoit 1 HagbiMcKoOl MeraBmaau-
HaX CKOPOCTb OCAaAKOHAKOILJIEHUS TIpeBbIaia 35
b (puc. 2n). Ee okoHuatenbHOE opopmiieHHE TIPO-
M30IILIO YK€ B TOCTCEHOMAaHCKOE BpeMsl — Ha Tep-
putopuu DposOBCKO MeraBMaauHbl Ha IPOTSI-
>keHnU 90 MJTH JIET CpeIHSIS CKOPOCTh HAKOTICHUST
ocaskoB Oblia BbllIe, YeM Ha KpacHoseHMHCKOM
u CypryrckoM cBogax (puc. 2e). 3aMeTUM KCTaTu,
yTO YpeHroiicko-KonaToropckuii Meranporud or-
YETJIMBO MPOSIBJIIETCS Ha KapTaX CKOPOCTU OCaf-
KOHAKOTUIEHUS TOJIBKO B IOCTHEOKOMCKOE, 1aXe B
MOCTCEHOMAHCKOE BpeMsl, a B HEOKOME — TOJIbKO
B ceBepHoOit yacTu. Hampotus, SIpcoMoBcKuUii po-
MO XOpOIIO BBIPAXXEH BO BCEX PACCMOTPEHHBIX
HMHTepBaJlaX reoJJOrMYecKoro BpeMEeHH.

Takum oOpa3zoM, PpoyiOBCKasi MeTaBIagy-
Ha SIBJSIETCSI HAJIOXEHHOW BHaauHOM, copMm-
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Puc. 2. Kapmor memnoe naxonaenus 0cadkog 6 pasnutHvle nepuodbl 2e0402U4eCK020 8peMeHU, M/MAH Nem:
a — 6 HudIcHell tope; 6 — 6 cpedHell ope; 8 — 8 NO30Hell ope; ¢ — 8 HeoKoMe,; 0 — 8 CeHOMAHe; e — 8 NOCICEeHOMAaHe
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pOBaBIUEKCSI B MOCTHEOKOME Ha OTHOCUTEIbHO
npunoaHaToi yactu CpeaHeoOCKONH aHTEeKIIM3HI.
He vmeer 3HaueHMs HA3BaHUE 3TOM OTHOCUTEJIb-
HO BO3BBINIEHHON yactu — FOropckwmii, JIsmuH-
ckuit, HsanmHckuii cBoa, BOCTOYHAasl TOTPYXKEH-
Hast yacTb KpacHosieHuHCcKoro cBoga. BaxkHo, uto
MO3HEIOPCKO-PAHHEMEIOBbIE OUTYMMHO3HBIE
ocaaky 0aXXEHOBCKOM 1 TyTJIEMCKOI CBUT OTJa-
rajJvch B 3TOM paiiloHEe Ha OTHOCUTEJbHO BO3BbI-
LIEHHbIE YYaCTKM, OTCTABaBILIME B TEMIIE MPOIU-
0aHMsI OT CMEXHbBIX TeppuTopuid TyHAPUHCKON U
BroiHrnmopckoii KoTaoBrMH. B HEoKoMe 3Ta TeHIeH-
LIS COXpaHUJIaCh, Hal OUTYMMHO3HBIMU OTJIOXKE-
HUSIMU HAKOITWJIUCH OCcaaKy ToamHoi 700-900 M.

CMeHa TEeKTOHMYECKOTO PeXKMMa B allT-ajib0-
CeHOMaHe, IIOBJIeKINasl YCKOPEHME IIpOoruOaHus
5TOW OTHOCUTEJILHO BO3BBIIIEHHON YaCcTU TEPPU-
TOPUU, NOJKHA OblIa MHTEHCU(UIIUPOBATH TTPO-
LIECChI Pa3BUTHUS JU3bIOHKTMBHBIX HAPYIIEHUN U
TUIPOTEPMaIbHbIE MPOLIECCHI, BO3MOXHO, YCHU-
JIUTh TEIUIOBOM MOTOK, YTO HAJOXWUJIO OTIEYaTOK
Ha Ipolecchl TUTU(MUKALIMU U KaTareHe3a Oaxke-
HOBCKUX (HMXKHETYTJIEMMCKNX) ocaakoB. Bo3s-
MOKHO, MMEHHO YKA3aHHbIMH NPUYMHAMH OOBsIC-
HaeTca (Mo KpaiiHeii Mepe, 0TYACTH) eCTECTBEHHAS
NPOAYKTUBHOCTH 022KEHOBCKO-20aJaKCKHX OT/I0XKEe-
HUIA B 9TOM paiioHe.

Ha puc. 3 nmpuBeneHbl pe3yabIraThl BhIIE/Ie-
HUS CTPYKTYP Pa3HbIX MOPSAKOB HA MOBEPXHOCTU
JIOIOPCKOro OCHOBaHU. s BbIOEICHUSI CTPYK-
Typ OIIPEACICHHOIO ITOpsIKa (XapaKTepU3yeMoO-
ro pa3MepaMM U IUIOLIAIbI0 CTPYKTYPhI) KapTa J10-
IOPCKOTO OCHOBaHMSI IoABepraiach (puibTpaluu
METONOM CKOJIB3SIIIErO0 CPEAHEro, MPUYEM pas-
MEpP OKHa, B Mpeiesiax KOTOPOro OCYILECTBIISIOChH
OCpeIHEHHWE TTOBEPXHOCTU, BbIOMpACd KaK KBa-
JIpaTHBI KOpPeHb M3 MMHUMAaJIbHOIO 3HAYEHUS
WHTEpBAJa TUIOLIAAEH CTPYKTYp COOTBETCTBYIO-

T'EOJIOTOPA3BE/IO9YHBIE PABOTbI

1rero nopsiaka. Ilopsinku cTpyKTyp onpeaensiiich
no kiaccudukauuu B.A. KoHTopoBnya ¢ coaBTo-
pamu [2].

Ha puc. 3a n3o6paskeHbl pe3yabTaThl BhIee-
HUS HaAITOPSIIKOBBIX CTPYKTYpP: Ha (poHE 0OIIIero
nporndanus ocHoBaHud dexiaa 3CH mo BHemHe-
My €€ O0paMJICHMIO TIPOSIBJISIIOTCS ITOJIOXKUTEIb-
HbI€ HAAMNOPSIAKOBBIE CTPYKTYPHI, PaCIOJIOXEH-
HbIE IPEHMMYIIECTBEHHO B IIpeeiaX BHEIITHETO I10-
sica TNIUTHL. 1o HEHTPY MPOTHYTOM Yalllu paclio-
JIaraloTcsl HaIIOPSIIKOBBIE CTPYKTYPHI, BKJIIOYA-
owmue [lanMmckuii meraBai, KpacHOJEHUHCKUIA,
FOropckuit, Cypryrckuit (IIpOoCTUpAIOIINIACS Ia-
JIeKO Ha ceBep), HikHeBapTOBCKMIA CBOIBI, AJIEK-
cangpoBckuii, CpenHeBactoraHckuii, [1plmbKapa-
MmuHckui, [lyaunckuii, [Tapadensckuii u Ilaiimy-
TMHCKUI MeraBajibl. Bropast cyOmumnpoTHas 1moJo-
JKUTeNIbHAsI CTPYKTypa — Meccosixckas rpsijia.

Cpenu TOJOXUTEIbHBIX CTPYKTYp HYJIEBO-
ro nopsiaka (puc. 3a) B LIEHTpaJIbHON 4acTU MPO-
BUHLIMU  obocoOmsiorcs:  CypryTcKuii  CBOJ,
npoposkatuiics 1o IyokuHckoro Bana, Pyccko-
Yacenbckasd rpsiga, oObeAMHEHHasl CTPYKTypa
KaiimbicoBckuii cBog — dembsiHckuit u [losorpy-
IOBCKUIT MeraBaibl. I3 oTpullaTeIbHBIX CTPYKTYP
BoImensiorcs — KOranckas, 3amagHo-Apynerickas-
Hanbimckast, JIsnunckasa, HepyrtuHckasi, bosb-
LIeXeTcKas, YCTh-ThIMCKas METaBIIaAMHBbI.

Ha xapte ctpykTyp I nopsinka B obiactu 1po-
eKTa 1 BOJM3U Hee BhIACIIIoOTCS (puc. 30) ciemy-
fomue o0bekThl. IlomoxurenbHbie: Bucumcko-
Xamroprckas rpsnga, LlanMmckuit meraBan, Cyp-
ryrckuii cBog (ot Yerb-banbsikckoro Bana g0 Am-
coBelickoro MeraBsajia), HikHeBapTOBCKUiT CBOJI,
AnexkcannpoBckuii 1 CpenHeBacIOTaHCKUN Me-
raBajibl. KameHHas1 BepiunHa KpacHoJeHUHCKO-
ro cBoma BMecTe ¢ POroXHMKOBCKUM MOIHSITH-
eMm, BepxHensiMmuHckuM U TyMaHHBIM BajlaMu 00-

IlopsnoK cTpYKTYpbI ILtomans CTPyKTYpbI, KM? Pa3smep okHa CKOJIb3SIIIET0 CPEeTHETr0, KM
HaAITOPSIKOBBIIA > 60000 —
0 20 000 — 60 000 244
1 6 000 — 20 000 140
11 2000 — 6 000 78
111 200 — 2 000 44
1\Y <200 14
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—— = [panvua XaHTel-MaHCHINCKOro aBTOHOMHOIO OKpyra - Forpbl
[ ] paHWubl TEKTOHMYECKUX aNeMeHToB | nopsigka ————— Il nopsiaka
CTpYKTYpbl AOIOPCKOro OCHOBaHMS, BbiAeNeHHbIe Nocne CHATUA PerMoHanbHoro ¢oHa
HagnopsakoBbie: | nopsagka:
| nonoxutenbHble | |oTpuuatenbHbie [ |nonoxutensHbie [ | oTpuuaTenbHble
0 nopsiaka: Il nopagka:
| nonoxuTenbHbie [ | oTpuuatensHble [ nonoxwtenshble [ oTpuLaTenbHble
Il nopagka:
I ronoxvrenshbe [ oTpvuaTensHsle

Puc. 3. Bvidenenue cmpykmyp paziuuHo2o nopsaoKa Ha N08EpXHOCMU 00I0PCK020 OCHOBAHUS:
a — cmpykmypul Haonopsokossie u 0 nopsadka; 6 — I nopsoka; ¢ — Il nopadka; e — 111 nopsodka
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[ | MounckoBo-pasBenoyUHble CKBaXMHbI

[ ] O6veanHenme crpykTyp III u IV nopsaxos,

I MepeceueHne CTPYKTYp M 3anexei

R, O M:JFO A

At dete o2
17 JSEPXIEASHIMEKOE. & ey
TS % P nEHATHN ;

[ ] 3anexu 6axeHoBcko-abanakckoro HIK (6e3 KpacHONeHMHCKoro n CanbIMCKOro MECTOPOXAEHMI)

Ha NMOBEPXHOCTU NMOAOLLBbI 6a>KEHOBCKOW CBUTBI

KO, L TAINAL

Joies

Cem @

o o~ SAR

BblAENEHHbIX NOC/e CHATUSA permoHanbHOro GoHa

Puc. 4. Conocmasaenue 3anexnceii baxcenoscko-abanarxckoeo HI'K co cmpyxmypamu 111 u IV nopsodkos,
8bl0€NEHHbIX HA NOBEPXHOCMU NOOOULBbL OAICEHOBCKOU C8UMbL NOCAE CHAMUS PecUOHANbHO20 (POHA

pazoBajia HE3aMKHYTYIO KOJIBLIEBYIO CTPYKTYDY.
Eiie ogHa myra o6paszosana Ilomyiickum cBogoMm
u Ilomyrckoit merareppacoii. Llemouka cTpyk-
typ II u III nopsakoB, 000CcOOISIOIINXCS HA 3TOM
ayre ceBepo-BocTouHee bosbinoit u OJbX0BCKOM
CTPYKTYp, TOBBIIIAET IEPCIEKTUBBI OOHApyXke-
HuA 3anexeit B ractax AC, | 1o aHaJloruu ¢ Me-
cropoxaeHueM um. B.H. Bunorpamosa. Otpu-

uatenbHble: IllepkanuHckuii Meramporu6, TyH-
JIpUHCKas M BbIHTIOpcKas KOT/IOBUHBI, FOraH-
ckag M 3ananHo-fpyneiickas MeraBHaIWHBI,
Kontoropcko-ToabKMHCKUI Meranmporuo.

ITpu BeigeneHun ctpykryp 11 mopsiaka nodas-
Jis1oTcst ChIHbEraHCKOE MOAHSTUE, TTOYTHU 3aMbIKa-
Iolllee KOJbIEBYIO CTPYKTYpY KpacHoneHMHCKO-
FOropckoro cBoaa, a Takeke EHabIpcKuii-3uMHMA
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Basibl, CanpIMCKUII MeraBaji, TaJWMHCKUIA TTPOruo
(puc. 3B). Ha xapte Bbiaenenust ctpyktyp III mo-
psaka (puc. 3r) NposIBISIOTCS BCE OCHOBHbBIE MO-
JIOXKUTEJIbHBIE U OTpUIIAaTEIbHbIE CTPYKTYphl. Het
HEOOXOMMMOCTH TEPEUYUCIITh UX Bce. OTMETUM
TOJIBKO, YTO B LIEHTPE KOJIbLIEOOPA3HON CTPYKTY-
pbI TosiBIIIoCh CpegHeHAa3bIMCKOE TTIOAHSITHE. DTa
KOJIbLIEBAsI CTPYKTYpPa, BEPOSTHO, SIBJISIETCS KPYI-
HBIM TPAHUTHBIM 0AaTOJIUTOM.

HocTtoBepHasi CcBSI3b HE(MTEHOCHOCTU (ecTe-
CTBEHHOU MPOIYKTUBHOCTH) 0aXkeHOBCKO-
abaJaKCKOro KOMILJIEKCa CO CTPYKTYPHBIM (ak-
TOPOM He ycTaHOBJIeHa. Pa3HbBIMU aBTOpaMu Jiejia-
IOTCS TIOMBITKY YCTAHOBJIEHUS TAKOM CBSI3U B pa3-
HBIX (popMax: HEMOCPEACTBEHHO IO MPUHAIIEXK-
HOCTH K MOJIOKUTEJIbHBIM CTPYKTypaM; Ha yJyacT-
Kax HauOOJbIINX HaMNpsSDKeHWM, BO3HUKAIOIIAX
npu (hOpMUPOBAHUM CTPYKTYp (TpeOHU CTPYK-
Typ, 30HBI MAaKCUMYMOB KPMBU3HBI CTPYKTYPHOI
MOBEPXHOCTHU, T.€. 30HBI CMEHBI 3HaKa CTPYKTYP);
YTBEPXKIAeTCsI TAKXKE OTCYTCTBUE CBSI3U.

Ha puc. 4 npuBeneHbl o0beAMHEHHbIE KOH-
Typbl cTpykryp III m IV mopsinkoB, BbIIEICH-
HBIX TIOCJIE€ CHSITUSI PETMOHAJbHOrO (poHa Ha TO-
BEPXHOCTU TOJOIIBBI 0a’k€HOBCKOW CBUTHI (U
ee aHayoroB). Ha xapTy BbIHECEHBI TaKXe KOH-
TYpbl MMEIOIIMXCA Ha OayliaHce 3ajexeil HedTh
baxkxeHoBcKo-abamakckoro HI'K 3a umckmoueHU-
eM 3anexeit KpacHoneHnHckoro u CajbIMCKOTO
MECTOPOXIECHUI. DTU 3aJI€KU UCKITIOYEHBI BCIIEI-
CTBME UYPE3MEPHOro ONTUMU3MA, C KOTOPBIM OITpe-
JIeJIs11ach TUIOIIAb HEMTPEPHIBHOM HE(TEHOCHOCTH
MPHU MOJCYETE 3aMacoB U MOCTAaHOBKE Ha OaJlaHC.

ITnomans mepeceyeHUs] KOHTYPOB 3ajexkeit,
CTOSIIIIMX Ha OajaHce, C OObeAMHEHHBIMU KOHTY-
pamu ctpykryp III u IV nopsinkoB, oTHeceHHast K
TUTOIIAA HE(PTEHOCHOCTU 3ajieXkeld, CTOSIINX Ha
OanaHce, YHWCJIEHHO paBHAa TeOMETPUYECKOU Be-
POSITHOCTU MpPUHAMJIEXaTh K KOHTYPY CTPYKTYpPhI
IIT unu 1V nopsiaka, BbIASACHHON MOCE CHSATHUS
(hoHa, mg MPOU3BOJIBLHON TOUYKM M3 KOHTYypa 3a-
Jiexxn 6axeHoBcko-abamakckoro HI'K. Ota Bepo-
SITHOCTb, BBIYMCIICHHAs B Tipeneiax PpojoBcKoit
30HBbI, paBHa (.75.

CTob BBICOKOE 3HAYEHWE MOXET CBUICTENb-
CTBOBaTh 00 YCTAHOBJIEHUH CBSI3U MTPOTYKTUBHOCTU
0aKeHOBCKO-a0aJJaKCKOro KOMILIEKCa CO CTPYK-

TypHbIM (pakTOpoM. HO moBceMecTHO MCHOJIb3ye-
Masi METOIMKa TTOMCKOBO-Pa3BeIOYHBIX pabOT OpU-
EHTHUPOBaHa, B MEPBYIO OUEPEIb, HA ONTOMCKOBAHUE
AHTUKJIMHAIBHBIX CTPYKTYP. 107151 TpoOypeHHBIX BO
®posIOBCKOI 30HE MOMCKOBO-Pa3BEJOYHBIX CKBa-
>KWH, PaCTIOJIOXKEHHBIX B ITpeiesiaX KOHTYPOB CTPYK-
typ 111 u IV nopsinkoB, coctapnsiet 0.64. [ToaTomy
CBsI3b HE(MTEHOCHOCTH 0aKEHOBCKO-a0aIAKCKOTO
komrIwiekca co crpykrypamu 111 u IV mopsiakos, BbI-
JIeJISIEMBIX TIOCJIE CHATUST (pOHA, OMOCpPEeTOBAHHAS.
Tem He MeHee, Takue CTPYKTYpPbl MOTYT paccMaTpu-
BaTbCsl B KAUECTBE MOUCKOBBIX OOBEKTOB.
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OIIEHKA TOCTOBEPHOCTMH ITPOTHO3A

JJOBYHIEK PA3JIMYHbIX TUITIOB

HU. M. Kysneyos
(AY «HALl PH um. B.U. llInunvmana)

[TpenmMeToM naHHOTO MCCIIEIOBAHUS SBJISIOT-
Cs JIOBYLIKM (pa3IMYHBIX MOP(POJIOTUIYECKUX TH-
IOB), KOTOPbIE MOTYT aKKyMyJIMpOBaTh U COIAEP-
XaTh ¥B B TeppUreHHBIX KOJIEKTOpPaX 0CaI0uHO-
ro yexja IUIMT MOJIOABIX U APEBHUX ILIaT(hOpM, B
ToM yncie 3anagHo-CHuOupcKoil MIMTHL. DTH JI0-
BYIIKHM BBIIEJECHBI IO JaHHBIM CEMCMOpa3BeIKU
METOIOM OTPaXKEHHBIX BOJIH OOIIEH TIyOMHHOM
Touku 2D u 3D.

OnHa M3 METOAUK IPOrHO3a He(MTEHOCHO-
CTHU JIOKAJIbHBIX JIOBYIIIEK B HallleM peruoHe ObLia
paspaborana B 3anCuoHWUTHU B 1965-1975 rr.
B.A. nunaemanowMm, I'. ITnaBuukom u JI.T. Cy-
nmaToM [ 1], oHa 1 B3sITa 32 OCHOBY CO3IaHus OoJiee
obueit meroauku. Ha mepBoM 3Tarie JIoOKaJIbHOTO
IIPOTHO3a B METOIMKE Ha3BaHHbBIX aBTOPOB pellia-
eTcsl 3ajadya CO3MaHusl mModeau A08YUIKU N OLIEH-
KU €€ 8eposimHOCMHbIX Xapakmepucmuk (BeposIT-
HOCTHM CYIIECTBOBAHUS JOBYIIKM). [lepBolit aTamn
JIOKaJIbHOTO IIPOrHO3a paccMaTpuBaeTcsl B JaH-
HOWM cTaThe.

B paspese J0BylIKM NpencTaBlIeHbl OIHUM
WIM TPYINON COMMXKEHHBIX, TUAPOIAUHAMUYECKU
CBSI3aHHBIX MEXIY COOOI IJIaCTOB, MEPEKPHITHIX
U MOJACTUJIA€MbIX HEIPOHUIIAEMbIMU MOPOIAMM-
dmongoynopamu. B mmaHe smeMeHTamu, orpa-
HUYMBAIOIIMMMU JIOBYLIKY, CJY>KaT U30TUIICHI KPO-
BEJIbHOI YaCTU Pe3epByapOB WM T'PAHUIIbI JTUTO-
JIOTUYECKOI'0 U3MEHEHUSI TTOPO/I.

AHalu3 TIPpUYMUH TIOJIydeHUSI OTpHULIATeb-
HBIX PEe3yJbTaTOB IOMCKOBOIO OYpPEeHMSs IOKa3bI-
BaeT, YTO JJISI OITIOMCKOBAHHBIX (CTPYKTYPHBIX) JIO-
BYIIIEK B OOJIBIIIMHCTBE CJyyaeB TaKue pe3yJibTa-
Thl O0YCJIOBJIEHBI JINOO OTCYTCTBUEM KOJUIEKTOPA,
JINOO OTCYTCTBUEM IMOKPBIIIKU, UM HETIOATBEPXK-
NIEHeM CTPYKTYPHBIX MocTpoeHuil. [ToaTomy mMo-
JeJIbHOE TIpeACTaBIeHNEe JIOBYIIIKMA — IPOTHO3 €&

TUTIA U IPAHULL PACIIPOCTPAHEHUS SIBJISIETCS KITIO-
YeBBIM BOIIPOCOM JIOKAJIBHOTO ITPOTrHO3a HedTera-
30HOCHOCTH (puc.1).

151 CTPYKTYPHOU JIOBYIIKU BEPOSTHOCTH €€
nonrBepxkaeHus (Pn) ecTb mpou3BeaeHNEe BEPOSIT-
HOCTU 3aMKHYTOM CTpyKTypHOU (hopmbl (Pc), Be-
posiTHOCTM Hanuuus kojuekropa (Px) m BeposT-
HOCTU HAJIMYUS TTOKPBIIIKHU (Pn):

Pi= Pu Px Pc (1)
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Puc. 1. Cmpykmypuas nogyuka @ naame u paspese
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B paccmarpuBaemoil MeTOAMKE TIPU BBIYMC-
JIECHUW BEPOSTHOCTU CYIIECTBOBAHUS CTPYKTYp-
HOM JIOBYIIKM BEPOSITHOCTb HAIMUYMS 3aMKHY-
TOI CTPYKTYpHO# (POpMBI CBSI3aHA C KayeCTBOM
JAHHBIX, TTPEAOCTaBIIEMBbIX CeiicMOpa3BeIKOM, U
orpenessieTcs Mo o0IIETTPUHATON METOIMKE, pa3-
paboraHHoi B 1984 1. [2]. OLieHKa BEpOSITHOCTU
HaJIMUMS KOJUIEKTOPA U MOKPBIIIKYU TPOU3BOAUT-
sl ¢ UCTIOJIb30BaHUEM KapT pe3epByapoB.

I[lpy HaMMUMU SKpaHUPYIOIIMX BJEMEHTOB
HECTPYKTYPHOTO TUIIa BEPOSITHOCTh CYILIECTBOBA-
HUS JIOBYIIKM Prn omnpenesnsieTcst B paccMaTpuBae-
MOl METOIUKE JIOKAJTbHOTO TIPOTHO3a 9KCHEPHIHO.

Ecth Takke M HMHBIE METOAWKM JIOKATbHO-
ro TIPOTHO3a, B TOM YMCJIE U I HECTPYKTYPHBIX
JIOBYIIIEK, OMHUM W3 MPUMEPOB SIBJSIETCS MOIXO/
Ha OCHOBE CeICMOre0JI0rnYeCKUX NCCAeTOBaAHNI,
npenioxeHHeiit C.I. KyspMeHkoBbIM [3]. OmnHa-
KO 3THU TIOXObI SBJISIOTCSI CKOpee pellleHueM Ha
KayeCTBEHHOM YPOBHE M TPYJIHO Ha3BaTh UX Gop-
MaJIM30BaHHBIMU B CTPOTOM CMBICJIE 3TOTO CJIOBA.
Takum o6pa3oM, 10 CUX TTOP HET OOLIEIPUHSITOTO
(1 hopMaTM30BaHHOTO) TTOAXO0/Aa K OLIEHKE BEPO-
SITHOCTH CYIIIECTBOBAaHMSI HEAHTUKJIMHAIBHBIX JI0-
By1iek. Hazpena HeoOXoauMOCTh CO3aHNS U BHE-
JIpeHUsT METOAMKU OLIEHKU BEPOSITHOCTU CYIIE-
CTBOBaHUsI TaKUX JIOBYIIIEK.

Heckosbko ¢10B 0 TEPMUHOJIOTMU KacaTesb-
HO TUIOB JIOBYIIIEK HEDTHU M MIPUPOJHOTO Taza Mo
Mopdonorndyeckomy Tpu3Haky. CorimacHo 00-
menpuHsaTon kiaaccubukauuu (mo A.A. bakwu-
poBy, 1960), BbIAEASAIOTCS CIEAYIOLIE UX OCHOB-
HbIE KJIACCHI: KJIacC JIOBYIIIEK CTPYKTYPHOTO TUA,
KJIacC JIOBYIIIEK JIUTOJIOTMYECKOTO TUTIA, KJIACC JI0-
BYILIEK CTpaTurpauyeckoro THUIa, KJacc JIOBY-
ek pru¢oreHHOro TUIa M Kjacc JOBYIIEK CMe-
maHHoro tuna. C TeppuUreHHbIMU KOJUIEKTOpa-
MM CBSI3aHBI JIOBYIIIKHU TTEPBBIX Tpex KiaccoB. [Tpu
3TOM K KJIACCy CTPYKTYPHOIO THUIIa OTHOCSITCS U
JIOBYILIKMA, B KOTOPBIX 3KPAHUPYIOIIUM 3JIEMEH-
TOM SIBJISTIOTCSI AM3BIOHKTUBHbBIC HAPYILIEHUSI.

Hamu wucnonb3oBaHa WHas TEPMUHOJOTHS
JUTSl HEAaHTUKJIMHAJIBHBIX JIOBYIIIEK, & UMEHHO: 1)
JIOBYIIIKA, Y KOTOPOI 2JIeMEHTaMU 3aMbIKaHUSI SIB-
JISTIOTCSI U30THUIICA CTPYKTYPHOM KapThl M TpaHU-
11a CMEHbI JIMTOJIOTUM MOPOJl B 00beMe pe3epBya-
pa, Ha3bIBAeTCS <«CTPYKTYPHO-JIUTOJOTMYECKO»

(CJIJI); 2) noByllIKa C 2JeMEHTaMU 3aMbIKaHUS
— W3O0TUIICON CTPYKTYPHOU KapTbl U TpaHULEHU
BBIKJIMHUBAHUS TUIACTA-KOJIJIEKTOpA BCJIEACTBUE
cTpaturpauyeckoro Hecorjacusi, Ha3bIBaeT-
csl «CTPYKTypHO-cTpaTurpacdudeckoit» (CCII); 3)
JIOBYIIIKA C 3JIEMEHTaMU 3aMbIKaHUST — U30TUIICOM
CTPYKTYPHOI1 KapThl M TU3bIOHKTUBHBIM HapylIle-
HUEM, Ha3bIBaETCs «CTPYKTYPHO-TEKTOHUYECKON»
(CTII).

CylllecTBOBaHME HEAHTUKIMHAIBHBIX JIOBY-
IIEK CBSI3aHO B TMEPBYIO OYepelb C JiaTepabHOM
CMeHOll Aumoaoeuy TIOPOJ Pe3epByapa, BBICTyNa-
Iolllell B KayecTBe SKpaHuUpyollero Qakropa st
BO3MOXKHBIX 3ayiexkeit YB. W nuronornuecku, — u
cTpaturpauyeckd, — M TEKTOHWUYECKU OTpaHM-
yeHHbIe JoByLIKM (T.e. CJIJI, CCJI, CTJI u ux xom-
OMHAIMM) MOXHO OOOOIIEHHO Ha3BaTh «JIUTOJIO-
TMUYECKU 3KPaHUPO-
BaHHLIMI», T.K. BCE
3TU JIOBYIIKU MMEIOT
HECTPYKTYpPHBIE 3Jie-
MEHTBI  3aMbIKaHUSI
(OIMH WU HECKOJIb-
KO), CBSI3aHHBIE CO
CMEHOM  JIMTOJIOTUU
TOPHBIX TOPOJ MpHU
repexoie «KOJUIEKTOp
—  2KpaHMpYIOIINe
ITOpoIEl» (puc. 2).

Hanee paccmo-
TPUM OOIIMIA  CITy-
yail 3KpaHUPOBAHUS
MOPOA-KOJIIEKTOPOB
B 00BEME pe3epByapa,
T.€. BapuaHT, BKJIO-
yaluii  (hakTopbl
3aMbIKaHUsI, Xapak-
TEpHbIE JIs1 pa3jind-
HBIX TUIIOB HECTPYK-
TYPHBIX JIOBYIIIEK
(KOMOMHUpPOBaHHAs
JIOBYIILIKA).

Kpome dakro-
pOB  HaIU4Msl KOJI-
JIeKTOpa B paccMma-
TPpUBAa€MOM  OOBe-
M€ pe3epByapa, Ha-

ctn

Puc. 2. Céazv
HEaHMUKAUHANbHBIX N08YIUIEK
€O CMEHOIl Aumonocull nopoo

pesepsyapa
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JIMYMST TIOKPBIIIKA W 3aMKHYTOW ITOJOXUTEb-
HOU CTPYKTYpHOU (hOpPMBI TSI ClTydasi JaTepaib-
HOTO JIMTOJIOTMYECKOIO 3aMeIIeHUs TiacTa HyX-
HO TaKXe YUYUTBIBATb 8EPOSMHOCHb HAAUYUSL 30Hbl
eaunuzayuu (Ps.rn), mpuBoAsIIei K 9KpaHUPOBa-
HUIO MCCIEeAYyeMON JIOBYIIKU. AHAJOTUYHO JUISI
cJydast TIpUCYTCTBUSI CTpaTUrpadrIecKoro 3Kpa-
Ha HEOOXOIMMO paccMaTpUBaTh 8EPOSMHOCHb HA-
auyvus 3016l evikaunueanus (Pseixn.) pe3epByapa, a
MpU HAJIMYMU TEKTOHUYECKOTO dKpaHa — Geposin-
HOCMb CYUlecmeosanus OU3sHOHKMUBHO20 Hapyule-
Husa (TEKTOHMYECKOTro 3KpaHa Prs.).

BBengem cienmyroniue o003HaYeHUST TSI pas-
JIMYHBIX TUMOB JIOBYIIEK MO MOP(OIOrMYecKoMy
MPU3HAKY:

* CJI — cTpyKTypHas JIOBYIIIKA,

e CJIJI — cTpyKTypHO-JTUTOJOTUYECKAS JIO-
BYyIIIKa,

* CCJI — ctpyKTypHO-CTpaTurpacdudeckas
JIOBYIIIKA,

* CTJI — CcTpyKTYypHO-TEKTOHMYECKasl JIO-
BYyIIIKa,

« CJIJICD — CTpyKTypHO-JIUTOJIOTUYECKasI
JIOBYIIIKA CO CTpaTUTpapuiyecKuM 3KpaHOM,

« CIIUITD — CTpyKTypHO-JIUTOJIOTUYECKasl
JIOBYIIIKA C TEKTOHUYECKUM 3KPaHOM,

* CCITD® — -cTpyKTypHO-CTpaTurpacbu-
yecKasi JJOBYIIKA ¢ TEKTOHMUYECKUM 2KPaHOM,

e CJIZICTD — CcTpyKTypHO-JIUTOJIOTUYECKasI
JIOBYIIIKA CO CTpaTurpauyeckumM M TEKTOHWYE-
CKHM BKpaHaMHu,

 JIJI — auTosiornuyecky 3KpaHUpoOBaHHasl JIO-
BYyIIIKa,

 JIJICD — nurojiornuyeckasi JOBYLIKAa CO
cTpatTurpauIecKuM 3KpaHOM,

* JUITD — nutonornyeckas JOBYIIIKA C TEK-
TOHMYECKUM 3KPaHOM,

* JUICTD — nurtonoruyeckasl JIOBYLIKa CO
cTpaturpauieckiM U TeKTOHUIECKUM dKpaHaMU.

1151 Bcex 3TUX 00O3HAUEHUI BBEIEM MHJICK-
ChI: «K» — JIOBYIIKA Ha KyMoJie aHTUKJIMHAIbHOMI
CTPYKTYpBI, «M» — JIOBYIIKA Ha MOHOKJIMHAIU
(T1bo Ha CKJIIOHE AaHTUKJIMHAJIBHOW CTPYKTYpPHI).
DTU MHIEKCHl PUMEHUMBI KO BCEM BBEACHHBIM
o6o3HaueHusM, kpome CJI, JIJI, JUJICD, JIJITD
u JUICTO, Hanmpumep: CJlJIu — CTpyKTypHO-
JINTOJIOTMYECKAs JIOBYIIIKA HA MOHOKJIMHAJIN.

T'EOJIOIOPA3BE/IOYHBIE PABOTbI

BocnosnibdyeMcst ammapaToM TEOPUM MHO-
KE€CTB U TEOPUU BEPOSTHOCTEM W PACCMOTPUM
MHOXECTBa, COOTBETCTBYIOIIME CJIEAYIOIIUM CO-
ObITUSIM [4]:

A — coObITMe HaJW4us KOJIJIEKTOpa M MO-
KpBIIKY ((pronnoynopa) Haa HUM;

B — coObiTve HajuM4us 30HBI TIMHU3ALMUU
KOJUIEKTOPA;

C — coObITHE HAIMYMS 3aMKHYTOI aHTUKIIM-
HaJIbHOM CTPYKTYpPHBI, C KOTOPOI CBsI3aHa paccMa-
TpuBaemMasl JOBYIIIKA;

E — coObiTrie HATM4US 30HBI BEIKIMHUBAHMS
pe3epByapa;

F — coObITre HaTMuMs TEKTOHUYECKOTO 9KpaHa.

B ocHOBe akKCHMOMAaTMYECKOro MOCTPOEHUS
TEOpUU BEPOSITHOCTEN JIEXKUT TaK Ha3bIBaemas
G-anrebpa. JleiicTBUsS Haa MHOXECTBAMHM U UX
OCHOBHBIE CBOICTBA, COTJacHO G-ajaredpe, Ha
npuMepe MHOXecTB cobbiTuil A, B u C ykazaHbl
HUXE:

A + B — nu3bloHKIUSA (CymMMa COOBITHIA) —
XOT$1 ObI OTHO COOBITHE MPOU3OMIELT;

A+*B (wm AB) — koHBIOHKIUS (TIpOU3BeE-
JIeHE COOBITUIT) — OMHOBPEMEHHOE TOSIBJIEHUE
000X COOBITUI;

A\B — pasHoCTb cOOBITHI: COOBITHE A MPOU-
300i1eT, a cobbiTue B — HeT, TMOO0 3TO MHOXKECTBO,
COCTOSIIIEE U3 IJIEMEHTOB MHOXECTBa A, HE MpU-
HaJJTeXXallnx 3JeMeHTaM MHOXecTBa B;

(J — mMycTOe MHOXECTBO (HE CONEPXKUT 3Je-
MEHTOB);

(2 — MpPOCTPaAHCTBO BCEX COOBITUI (YHUBEp-
CyM);

A+Q=Q;

AQ =A;

A+ T =A;

AD =,

AA =A;

A+A=A;

C(A+B)=CA+CB;

A\B=A — AB.

M300pa3yM COOTHOIIEHUS MEXIy MHOXe-
CTBaMU 2yieMeHTapHBIX coobITHii A, B, C, E, F Ha
clieayiolleit auarpaMMme (auarpaMmbl, U300paxka-
I0oIle€ COOTHOILIEHWE MHOXECTB, IMOJYYWMJIU Ha-
3BaHUe duaepamm Benna) (puc. 3).
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Ha nuarpamme oToOpaxeHbl Cleaylo-
ILI1Ee COOTHOIIEHUST MHOXECTB COOBITUIA:

st coobiTuii A 1 B UX KOHBIOHKLIMS
eCTh MOIMHOXecTBO A * B=AB # J, KoTo-
poO€ COOTBETCTBYET HAJUUMUIO MOKPHILIKHU,
30H Pa3BUTHS KOJIJIEKTOpA U ero rIMHu3a-
LIMM Ha paccMaTpuBaemMoi rioiaau. [Tos-
TOMY Pa3HOCTU MHOXeCTB coObITuit A\AB
COOTBETCTBYET MHOXECTBO 3JIeMEHTaPHBIX
COOBITUI «HAJIMYME MOKPHILIKHY U KOJIJIeK-
TOpa U OTCYTCTBME 30HBI IIMHU3ALUMUU», a
pa3HOCTH MHOXecTB coObiTuii B\AB co-
OTBETCTBYET ITOJIHAsI TJIMHU3ALMS IiacTa-
KOJUIEKTOpa B 00beMe pe3epByapa Ha pac-
CMaTpUBAEMOM TUIOLIAIN.

st MHOXKecTBa coObITUIT E BO3MOX-
HO COOBITHE TTOJHOI'O OTCYTCTBUSI TOPOJI
pe3epByapa B pe3yjbraTe BbIKJIMHUBaHUS
MOCJIEAHETO, KOTOPOE MOXKHO MpeacTa-
BUTH B BUIE CIICAYIONIECH CIOXHOW pa3HO-
CTU MHOXECTB COOBITHIA:

E\ (A + B\AB).

MHoxecTtBo coObiTMii F Takxke pasinuyHbIM
00pa3oM codeTaeTcsl C MHOXECTBAMU COOBITUI A,
B,C,E.

YyacTtku puarpaMMbl 10 HOMEpaM OIHChIBa-
10T CJICAYIOIINE CIIydamu:

1 — CJUIn m JIJI, 2 — oTCyTCTBUE JIOBYILIKH
BCJIEACTBUE €€ pPACKPHITUS (MOHOKJIMHAJIBHBIN
CKJIOH pe3epByapa 0€3 HEeCTPYKTYPHBIX 3KpaHM-
pytomux ¢paktopoB), 3 — CTJIm, 4 — CCJllm, 5 —
CCITOwm, 6 — CJ1, 7 — CClIk, 8 — CCIITOk, 9 —
CTllk, 10 — CJUITOk, 11 — CJlIk, 12 — CJIJICDk,
13 — CJUICTOk, 14 — CJUICTDwm u JUICTD, 15
— CJICOm n JUICD, 16 — CJIITOm u JUITD.

Hac uHTepecyer cienyoimnii Habop coObITUI
(obmacTh Ha guUarpamMme, MOKpPHITas TepeceKaro-
IIUMUCS IIPSIMBIMU JIMHUSIMUA )

AC+AB\ABC+[(A\C)\B]EF+[(A\C)\B]E\F +

+ [(A\O)\B]F\E. (2)
Oo6macte guarpammbl AC onmchkiBaeT Habop
ciaydaeB {6, 7,8,9, 10, 11, 12, 13}, obmacte AB\ABC
— Habop ciaydaeB {1, 14, 15, 16}, obmacts [(A\C)\B] °

EF cootBerctByeT ciayyato 5, obnacts [(A\C)\B] *
E\F — ciyyaio 4 u obnacts [(A\C)\B]|F\E — 3.

Puc. 3. Jluaepamma Beuna ons coooimuit A, B, C, E, F

Wcnonb3ysd G-anredpy, BbiBeAeM (popMyiy
JUJIsI onpeAeaeHUs BEpOSITHOCTU Pr. 1151 000011eH-
HOTO cJly4asi, COOTBETCTBYIOIIETO HA0Opy COOBI-
nii (2). [TpeobpasyeM BeipaxkeHue (2):

AC +AB\ABC +[(A\C)\B]EF +[(A\C)\B]E\F +
+ [(A\C)\B]F\E = AC + AB — AB - ABC + [(A\C)—
— (A\C)* B][EF + (E — EF) + (F — EF)] = AC +
+ AB — ABC + (A — AC)(Q —B)(EF + E — EF +
+F—EF)=A[C+B—BC+ (Q-C) (Q—B)E +
+F - EP)]. 2.1)

Ilocne psima nmajdbHEWIIUMX TpeoOdpa3oBaHUI
BBIpaXXeHNE B KBaJpPaTHBIX CKOOKAaX CTaHOBUTCS
OOBIYHBIM BbIpaXKEHHUEM, OITUCHIBAIOIIM BEPOSIT-
HOCTb IMOSIBJIEHUSI XOTsI ObI OJTHOTO M3 COBMECTHBIX
coonrtuii P(B + C + E + F) u cooTBeTCTBYIOLINIA
Habop ClIyyaesn:

C+B-BC+ (Q-C)(Q-B)E +F—EF)=
=B+ C+E+F-BE-BF - CE—CF-BC - EF+
+ BEF + CEF + BCE + BCF — BCEF. (2.2)

DTO 0OYeHB BaKHBIN BBIBO/I, ITOCKOJIbKY 31€CH BbI-

paxeHne G-aiareopsrl (2.2), COOTBETCTBYIOIIEE Be-
POSITHOCTU IIOSIBJICHUSI XOTSI OBl OJHOTO M3 CO-
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BMECTHBIX COOBITUI, SKBUBAJIEHTHO BBIPA’KEHUIO
(2.1) 6e3 coMHOXUTENST A, U 3TO MOATBEPKIAET,
yTo BbIpaxkeHue (2.1) BepHo. OgHaKO BbIpaXkKeHUE
(2.2), momMHOXEeHHOEe Ha A, MeHee JIAKOHWYHO,
YeM 3KBUBAJIEHTHOE €My BhIpaxeHue (2.1), mos-
TOMY TTOCJIeTHEE OYIET UCIIOIb30BAHO JaJIEe.

3anuireM hopMyily BeposiTHocTH P, cornac-
HO BbIpaxkeHu1o (2.1):

Pa = P(A) [P(B) + P(C) — P(BC) + (1 — P(B))
(1-P(O)(P(E) + P(F) — P(EF))] (3)

ITocKonbKY MMHU3ALNS KOJUIEKTOpa B 00be-
Me pe3epByapa He 3aBUCUT OT CTPYKTYPHOTo (ak-
TOpa, TO:

P(BC) = P(B)P(C). 4)

AHAJIOTUYHO B3aMMHO HE3aBUCHMBI (DAaKTOPbI
IIPUCYTCTBUSI TEKTOHUUECKOTO SKpaHa 1 30HbI BbI-
KJIMHUBaHUS pe3epByapa:

P(EF) = P(E)P(F). (5)

Ortcroaa noay4yum o0001eHHYI0 (hOpMYJTY IS
OLIEHKN BEPOSITHOCTU CYIIECTBOBAHUS JIOBYIIKU,
B KOTOPOM YUYTEHBI BCe BBIIICYKAa3aHHbBIC SKPaHM-
pyroiiue (akTophbl, 3aMeHUB 0003HaueHust Pn Px
= P(A), Pc = P(B), Psr. = P(C), Porixn. = P(E),
Prs. = P(F)

Pia = Pu Pk [Pc + Ps.on. — Pe Paoon. + (1 — Po)(1 —
—Ps.e1.)( Pooixa. + Pra. — Peeixa. Pro.)] (6)

HecTpykTypHoe sKpaHMpOBaHUE Mpearnoia-
raeMBbIX 3ajiekKeid MOXKET OBbITh CBSI3aHO C HAJIMUM-
€M 30HbI (30H) TJIMHU3ALMKU KOJJIEKTOpa, a TaK-
K€ C ITOJTHBIM BHIKJIMHMBaHUEM ITOPOJ pe3epBya-
pa (BcJIeACTBUE HECOMIACHOTO 3aJleraHusl TOopo),
b0 ¢ HaJIMYMEM pasjioMa CO CMellleHueM 0Jio-
KOB (IM3BIOHKTUBHASI TEKTOHMKA), JIMOO C MpPO-
U3BOJIBHOM KOMOWHALIMEH BBIIIECOMMCAHHBIX CITy-
yaeB. Bce BO3MOXKHBIE ClTydad YIUTHIBAeT (popmy-
J1a (6): ecyiv Kakoi-1160 13 GakTopoB SKPaHUPO-
BaHMSI B MOJEJI JOBYIIKHM OTCYTCTBYET, COOTBET-
CTBYIOILIAsl €My BEpPOSTHOCTH IPUHUMAETCSI paB-
HOI HYJTIO.

BaxxHO OTMETHUTB, YTO MPU OTCYTCTBUM 30HBI
[JIMHU3ALUKW TI0pOJ, pe3epByapa, BBIKIMHUBAHUSI
pe3epByapa U (akTopa TeKTOHUYECKOIO dKpaHM-
poBaHus popmyia (6) yrpoiuaercs a0 Buaa (1).

T'EOJ/IOTOPA3BE/ZIOYHBIE PABOTbBI

BeposiTHOCTb cyliecTBOBaHMSI AU3BIOHKTUB-
HOTro HapylIeHHs (TEeKTOHUYECKOTO 9KpaHa) S9KBU-
BaJIEHTHA BEPOSITHOCTU CTPYKTYPHBIX MOCTPOECHUIA
M0 JaHHBIM ceiicMopasBeaku Prs. = Perp.noctp., mon
KOTOPOA HYXXHO ITOHMMAaTb JIOCTOBEPHOCTb MO-
JIeJIM OTpaXalollero CeHCMUYECKOTro TOPU30HTA.
ITpu 3TOoM 17151 OLleHKU Perp.noctp. MpaBoOMEpHO MC-
MoJIb30BaHUE MapaMeTpa «Ko3DdUIIMEeHT mpocie-
>KMBAEMOCTH OTPaXKalOIIEro TOPU30HTa».

Ectb npennonoxeHusi, OT KaKux IapaMeTpoB
MOTYT 3aBUCETb U BXOISIINE B (hOPMYJY BEPOSIT-
HOCTH Pc, Pn, PK, P3.m., Pseix. (T.e., KaK OHUM JOJIK-
HbI pacCYMTHIBAThCS ). B 4acTHOCTU, BEpOSITHOCTD
Hanmuuus ¢aouaoynopa Haa pe3epByapoM P,
CBsI3aHHA$ C KQUECTBOM MOKPHILIKKU U €€ MOLIHO-
CTblO, U BEPOSITHOCTb HAJIMYUS KOJJIEKTOpa B pe-
3epByape Px omnpenensiroTcs 1Mo JaHHBIM OypeHuUst
MOVICKOBO-Pa3BeIOUYHbIX CKBaXKMH (MHTepIIpeTa-
uus 'MC, naHHbIe UCCeA0BaHUS KEPHA 1 UCITbI-
TaHUI MJACTOB HA HaJIM4Me MpUTOoKa (hJIonaa) ¢
NpuBJeYEHUEM JaHHBIX CceiicMopa3BeaKM (IMHA-
MUYECKUI aHaIu3, B T.U. pe3yJbTaThl IICEBI0AKY-
CTUYECKMX MpeoOpa3oBaHUl, UCCIEeIOBaHUE W3-
MEHEHUI KOMILIEKCHBIX MapaMeTpoB, ISl KOTO-
pbIX M3BECTHA CBSI3b C KOJJIEKTOPCKMMU CBOM-
crBamu nopon — ot MOI'T 2D, ky6 auTtonoruu
u ap. nanHeie — it MOI'T 3D). Ecniu Ha ocHOBe
9THUX JaHHBIX IMOCTPOEHA KapTa pe3epByapa, B KO-
TOPOM BBIIIeJIEeHa JIOBYIIIKA, TO ITPOLIeypa Onpee-
JieHust Prn u Px ynipoliaeTcst, HO MOXXHO UCITOJIb30-
BaTh W JaHHbIE U3 OTYETOB ceiicMomapTuii, pado-
TaBILIMX Ha pacCMaTpUBaeMOM MIOIIAIHN.

BeposiTHOCTL  HanMuus  aHTUKIMHAJIbHOMI
CTPYKTYpHOIt (popMbl Pc 1OMycTMMO OLIEHMBATb
1o OOIIEeNpPUHATON MeToauke [2], HO HYXXHO 3a-
METUTh, YTO AaHHAsI METOAMKa XOPOIIO TpUMe-
HUMa JJIS1 OLEHKU BEPOSITHOCTU CYILECTBOBAHUS
KPYITHBIX U OYEHb KPYITHBIX JIOKAJBHBIX ITOIXHSI-
TUIA U CTPYKTYp, IPpUYEM OHA HUKAK HE YYUThIBa-
€T COOTHOIIIEHWE Pa3MEPOB CTPYKTYPHI C TIOTHO-
CTBIO CeTU celicMoIpoduieli B €€ OKPeCTHOCTSIX.

BeposiTHOCTHL Hanuuusl 30HBI TJIMHU3ALUU
Ps.rn., mpenronaraeMast 1o pesyjabTaTaM padoT
ceiicMonapTuM Ha paccMaTpUBaeMOM ILIOIIAIN,
aBysieTcs (YHKIMER yrcia CKBaXuH N, pe3yiib-
TaTbl OYpeHUsT KOTOPbIX MOATBEPXKAAIOT HAJIMUKMeE
9TOM 30HBI, U YUCJIa CKBaXUH N,, TPOOYpPEHHbIX B
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MpearnoyiaracMoi 30He NIMHU3ALMU KOJUIEKTOpa U
IMOKAa3aBIINX ero HaJImune, U Jpyrux IapaMeTpoB:
Psrn. = f(Nl, Nz’ )
BeposiTHOCTh HamMuMs BBHIKJIMHWUBAHUS I10-
pon pesepByapa Pseixn. MOXKET OBITh OLIEHEHA C UC-
IMOJIB30BaHMEM IapaMeTPOB TOUHOCTU CTPYKTYp-

HBIX TTOCTPOEHUI Gu U KOI(PGULMEHTOB Tpociie-
JKMBAa€MOCTH OTpaXkaloIIMX TOPU3OHTOB, TT0 KOTO-
PBIM MOCTPOEHBI KapThl MO KPOBJIE pe3epByapa 1
MOBEPXHOCTU KOMIIJIEKCA, Ha KOTOPOM OH BBIKJIM-
HUBaeTcsl (JIMOO HAaoO0OpPOT, B cllydyae MpUMBIKA-
HUS TIOPOJ pe3epByapa K IOBEPXHOCTHU Hecoria-
CHSI CHU3Y), U TJIOTHOCTU CEMCMUYECKUX MPOhU-
JIE v HA paccMaTpUBaeMOM IJIOIIAIN.

B nmanpHeitieM HeoOXomuMa (opmainzaius
npouenyp onpeaeyneHust Pe, Pu, Pk, Ps.r., Perp.nocrp.,
Psuicn., BBISIBIEHME KOHKPETHBIX BUIOB 3aBUCUMO-
CTeil OT MapaMeTpoOB, MEePEUMCICHHBIX BBIIIE, IS
YKa3aHHBIX BEPOSITHOCTEM.
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ABTOMATHNYECKA{A KTACCUDPUKAIINA KOHTYPOB COBPEMEHHDbIX
CTPYKTYP IIPU ITAJIEOTEKTOHUYECKOM AHAJIN3E

E.A. Aneitnuxosa, M.C. Illymoes
(AY «HAL] PH um. B.U. IlInunomana»)

[TaneoTeKTOHWYECKMIA  aHAJIU3  SIBJSIETCS
MOIIIHBIM WHCTPYMEHTOM MCCIe0BaHUSI OCOOEH-
HOCTE M UCTOPUU Pa3BUTHUS TOJII 3€MHOM KOPBI
W HEOThEMJIEMOW COCTaBJISIONIEN MPU TPOBEC-
HUU OLIEHKY He(TEera30HOCHOTO MOTEHIIMAaIa TEP-
PUTOPUU UCCIIETOBAHUS.

M3ydyeHne UCTOpUU TeoJOTUYECKUX ITOBEpPX-
HOCTEl BO MHOTOM MOXET OOBSICHUTb COBPEMEH-
HOE COCTOSIHME TeOJIOTMYECKOTO pa3pesa, pac-
KrdpoBaTh UCTOPUIO (DOPMUPOBAHUS U PA3BUTUS
CTPYKTYp M 3ajiexei [1].

OaHuM 13 HanboJIee MUPOKO MPUMEHSIEMbBIX
CIOCOOOB TMaJEOTEKTOHUYECKOTO aHaiu3a SB-
JIIeTcsl CO3laHue U30Maxuyeckux cxeM. B ocHo-
BE 3TOTrO crocoda JIEXXUT MoCTpoeHue Habopa mna-
JIEOKapT KaK pa3HOCTE MCXOAHBIX COBPEMEHHBIX
CTPYKTYpHBIX moBepxHocTeit [2]. ITosyyeHHbIE B
pe3yJbTaTe 3TOro KapThl COBMECTHO C UCXOTHBIMU
00pa3yloT M30MaxuyecKuil TpeyroibHuk. [danee
Ha BCEX MMEIOIIMXCS TTOBEPXHOCTSIX MPOU3BOIUT-
Csl TIOUCK CTPYKTYP B COOTBETCTBMU C OrpaHUYeE-
HUSIMHU, HaKJIa-
IbIBaeMbIMU

“Kw“ o g’h - Ha XapakTepu-
§ g& 4 CTUKM CTPYK-

N Typ.
5‘ OnHoit u3

HauboJiee Bax-
HBIX U TPYAO-
E€MKUX ofepa-
LM TaJieoTeK-
TOHUYECKO-
ro aHajau3a sB-
JISIETCS  MOMCK
CBA3EN CTPYK-

Al

£
[ &

Puc. 1. Ilosedenue poocmeeHubix

cmpyKmyp npu nepexooe mexucoy Typ  pasiny-
Kapmamu u3onaxu4eckoeo HBIX KapT U30-
mpeyeonbHUKa NaxXmuyecko-

ro TpeyrojbHuka. OHa HeoOXoauma JUIsl JadbHei-
1IEro aHajav3a MOBEICHUs CTPYKTYP IPU Tepexo-
Jie OT OJTHOTO F€0JJOTMYECKOT0 BpEMEHU K IPYTOMY.
CTpyKTypa MOXET U3MEHSTb CBOIO T'€OMETPUIO,
pa3Mepbl, pacnaaaThcsl Ha HECKOJIbKO CTPYKTYp U
T.1. Ha pucyHke 1 mpeacraBieH npruMep MoBee-
HUSI POACTBEHHBIX CTPYKTYP.

Crosibel TpeyrojbHUKa COAEPKUT POACTBEH-
HbI€ CTPYKTYPbl COBPEMEHHOU KapThl HA BCE pac-
cMaTpuBaeMble TeoJJOrMUYeckKre BpeMeHa, CTpOoKa
— POACTBEHHBIE CTPYKTYPbI COBPEMEHHBIX KapT Ha
3aJlaHHbIIA MOMEHT BPEMEHU.

CJIOXXHOCTU TIpU TIOMCKE CBSI3€l CTPYKTYp
BO3HMKAIOT BCJEACTBUME HEOOXOAMMOCTHU MPOAC-
JIBIBATh JIOCTATOYHO MHOIO 3TaroB padOThl HE B
aBTOMATUYECKOM PEXMMeE, a «BpydHylo». Hampu-
Mep, K YMCy TaKMX OIepaluii OTHOCUTCS TOMCK
00beAMHEHNIT KOHTYPOB CTPYKTYp Habopa Kapr,
JajbHellee NPUHYIUTEIbHOE pacceuyeHue I10-
JIy4EHHBIX 00bEIMHEHUI HA OCHOBE MMEIOILIeCs
arnpurOpHOI Teoslornvyeckoii nHGopMaluu, Mpu-
CBOGHUE TIOJIyUEHHBIM B pe3yJbrare KOHTypam
YHUKAJIbHBIX UICHTU(MUKATOPOB U UMEH.

[Mocne 3aBepilieHUs mpoliecca MoucKa CBs3ei
U MMEHOBaHUSI CTPYKTYp BO3HUKAET HEOOXOAM-
MOCTb aHaJIn3a MOBEICHUS TTapaMeTPOB POJICTBEH-
HBIX CTPYKTYp Ha pa3Hble MOMEHTBHI I'eoJoruye-
ckoro BpeMeHM. Ha pucyHke 2 npuBeieHbl pUMe-
pbI rpadMKOB UBMEHEHMS TUIOLAACH U aMILIUTY/L.

Eii€ onHoli TpymoeMKo# onepauueii siBisieT-
cs Knaccudukalys KOHTYPOB CTPYKTYpP Ha OCHO-
Be aHaiM3a rpahKOB M3MEHEeHUs rapameTpoB. Ha
JAHHBIN MOMEHT MOoAO0OHasl KjaccuUKalus mpo-
U3BOIUTCS «BPYYHYIO», TO €CTh JUIS €€ OCYIIECT-
BJEHUSI HEOOXOAUMO TPOCMOTPETh OOJIBIIOE KO-
JINYECTBO IpadMKOB, HA KOTOPBIX CJICAYEeT Bble-
JIUTb U 00OOIIUTH CXOXKKME TCHACHIIMU TTOBEACHUS
napaMmetrpoB. Ha ocHOBe 3THX 000011eHU T TPOU3-
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Puc. 2. Ipapuru usmenenus amniumyost u naouaou poocmeeHHbix
CMPYKMYP 8 3a8UCUMOCIU O 2€0402UMECK020 8DEeMEHU

BOJIMTCS pa3jieJieHe KOHTYPOB Ha Kiacchl. B kiac-
Chl OOBEAMHSIOTCSI KOHTYPBI, TTapaMeTPbl KOTOPHIX
HMMEIOT CXOXKee MOBeAeHMEe Ha OTHUX U TeX XK€ OT-
pe3Kkax TIeoJorM4eckoro BpeMEeHU, Harpumep,
«yCTOMYMBBIN POCT», «POCT B FOPCKOM KOMILIEKCE C
MOC/EAYIOLIUM CHIXXKEHUEM», «CHUXKEHUE B ITOCT-
CceHOMaHe», «0e3 BhIpaXXeHHbIX TEHACHLIMI» U T.1.

B cBs3u ¢ BbIIEU3TOXKEHHBIM, TOSIBIISIET-
¢l HEOOXOAMMOCTh aBTOMATU3allMM KaK OTIE/b-
HBIX 2TaroB MaJeOTeKTOHUYECKOro aHajln3a, Tak
M TIOJHOM TEeXHOJOTMYEeCKOU I1IEMOYKM aHaau3a
TEPPUTOPUHM, UTO IMO3BOJUT MOBLICUTH TOUHOCTh U
OIepaTUBHOCTh PE3YJIbTaTOB PAOOTHI.

JInsg pelieHUs] yKa3aHHOW 3ajadd B OTIe-
JIEeHUM MaTeMaTM4eCcKOro MOMACIMPOBAHUS Teo-
nornyecknx oonvektoB AY «HAII PH um. B. U.
[lInuipmaHa» ObUT CO3MaH TPOTPAMMHBIN KOM-
iekc Join, mpeacTaBasioNIMii co0oi Mporpam-
My TIaJIeOTEeKTOHWYECKOTO aHajiu3a CTPYKTYp-
HBIX MOBepXxHOCTel. K OCHOBHBIM 3amauyaM KOM-
MJeKca MOXHO OTHECTH: XpaHeHHWe Habopa aHa-
JIU3UPYEMBIX JTaHHBIX, PaCYET COBOKYITHOCTU Ta-
JleoKapT, MPOBeJAeHUE OMepaluii MajleoTeKTOHU-
YecKOTo aHaiu3a (IMOVCK CTPYKTYp, BbIUMCIIEHUE
MX XapaKTepPUCTHUK, MOUCK HACJIEICTBEHHBIX CBSI-
3eil CTPYKTYP pa3JIMYHBIX F€0JJOrMUYECKUX MOBEPX-
HOCTEl, BEIUMCIEHNE CYMMAPHBIX XapaKTEePUCTUK
JUISl TPYMIT POJACTBEHHBIX CTPYKTYp, MOCTPOEHUE

MaJIEOTEKTOHUYECKUX Tpodueii),
HUE OTYETHOW MHMOPMALINH.

HMcxogHbIMU JaHHBIMM [IJI1 TIPOEKTa CIIy-
JKaT KapThl COBPEMEHHBIX CTPYKTYPHBIX MOBEPX-
HOCTEH, MOJUTOHBI 00JlacTeil ompenesieHusl, reo-
XpOHOJIOTMYEeCKasl MPUBSI3Ka, MPOEKTHbIE MMEHa
U WHIEKCHl 00beKTOB. Ha OCHOBe 3arpy>KeHHbIX
JMAHHBIX TPOUCXOIMUT BBIYMCIEHUE TaIEOKapT —
pa3HOCTE COBPEMEHHBIX KapT, TAKUM 00pa3oM, B
MPOEKTE CO3AAETCH U30TIaXUIYECKUI TPEYTOJIbHUK.
KonnuecTtBo CTpOK M KOJIWYECTBO CTOJIOIIOB U30-
MaXWYeCKOro TPEeyroJbHUKA PaBHO KOJIUYECTBY
COBPEMEHHBIX KapT MPOEKTa.

ITocne BbIYMCIEHUS M30MaXWYECKOTO TpPEy-
TOJIbHUKA TPOUCXOIUT MOUCK CTPYKTYp B COOT-
BETCTBUM C 3aJaHHBIMM YCTaHOBKaMu (PuUbTpa.
BoieneHHbIE CTPYKTYPhI XapaKTEpU3YIOTCS Clie-
IYIOIIAM HaOOpOM TMPU3HAKOB: aMILIATYa, TI0-
11aab, 00bEM, paHT, 3aMbIKalOLLIasl U30TUIICA U TTa-
paMeTphbl JTUTICA, PABHOBEJIMKOIO 3aMbIKAIOIIEH
nuzorurice. PaHr 1 UMeIOT CTPYKTYpbI, KOTOPHIE HE
ColepXaT APYTUX CTPYKTYp (Takke Ha3bIBAIOT-
cs aMeMeHTapHbIMM ). PaHT cocTaBHO (CI0XHOIA)
CTPYKTYPHI OMpenesieTcss KaK CTaplIuil paHT U3
BKJTIOUA€MBIX CTPYKTYP TUTIOC €IMHUIIA.

Jns mpoBeneHUs TaJIbHENUIIEro aHaIu3a mpo-
MU3BOJUTCS aBTOMATUYECKUII pacuy€T B3aUMOCBSI-
3eit cTpyKTyp. [Torck B3auMocBsI3eil MPOU3BOIUT-

(opmupona-
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¢Sl OTAENBbHO KaK IS TTOJOXKUTENbHBIX, TaK U JJIS
OTpULIATEIbHBIX CTPYKTYP.

Ilepen BblUMCIIEHHMEM HACIEACTBEHHBIX CBSI-
3eil MPOMCXOAUT MOUCK KOHTYPOB OOBbEeAMHEHUI
CTPYKTYpP KaK MO BEPTUKAIU JJISI KaxKAOIO CTOJI0-
11a U30Maxu4YeCcKoro TpeyrojbHUKa, TaK U 1O ro-
PU30HTAIM JJIS1 COBPEMEHHBIX KapT. B ocHOBe 1no-
KCKa CBSI3e MeXIy CTPYKTYpaMu JIEXUT MPOBeP-
Ka MPUHAIJIEXKHOCTU CTPYKTYP COOTBETCTBYIOLIUM
O0BEAVHEHUSIM COBPEMEHHBIX U MaJeOCTPYK-
Typ. IlonHas Liernoyka HacaedOBaHUSI CTPYKTYPhI
CKJIaIbIBAETCS U3 LIENOYeK HACAeA0BaHMS 110 BCEM
CTOJIOLIAM M30Max1U4eCcKoro TPeyrojabHuKa.

ITocne BbIUMCIEHUST HACAEACTBEHHBIX CBSI3eit
CTPYKTYpP TIOSIBJISIETCSI BO3MOXKHOCTD TMPOCIEIUTD
UX TToBeaeHue (POCT UK yracaHue) HECKOJbKUMU
crnocobamu.

Bo-nepBbIX, 3T0O UBMEHEHUE CTPYKTYp B Ijia-
He. IIpu BbIOOpE OTHAENBHOU CTPYKTYPBHI MU UX
KOHTYpa OOBbeAMHEHMUSI, B OKHE M30IaXU4eCKOro
TpeyrojibHUKa OTOOpaxkaeTcsl U3MEHEHUEe CTPYK-
Typ (MX (OpMBI U TUIOLIAAN), TPU3HAHHBIX POI-
CTBEHHBIMU JJ1s1 BEIOpaHHOM (puc. 1).

T'EO/IOIOPA3BE/IOYHBIE PABOTbI

Bo-BTOpBIX, 3TO TPOCMOTP HacIeI0BaHUS
CTPYKTYp B pa3pese. OH ncnoib3yercs 111 u3yde-
HUSI U3BMEHEeHUsT (POPMBI YHACIETOBAHHBIX CTPYK-
Typ, JIeXXalluX Ha TUHUU TTPOGUIIS.

B-TpeTbrx, 3TO BO3MOXHOCTb JUISl 1IEMOUYKHU
HacJeloBaHUsI KaXIOil BBIOPAHHOW CTPYKTYpPhI
WJIN UX KOHTYpa 00beAMHEHUs MPOCIEANTh U3ME-
HEeHME KaXKI0T0 U3 TTapaMeTpoB (aMIUIMTY/a, TIJ10-
aab, o0beM, MapaMeTpbl 3JUIMIICA, PAaBHOBEJIM-
KOTO 3aMbIKaoIIei n30TUIce: 0obInas U Manas
MOJIYOCH, BJUTUNITUYHOCTD U TTPOCTUPAHKE) C TeUe-
HUEM BpeMeHUu. MI3MeHeHMe yKa3aHHBIX Mmapame-
TPOB OTOOpaxkaeTcsl B BUAE cepuu rpapukoB, co-
OTBETCTBYIOIIIMX Pa3HbIM COBPEMEHHBIM KapTaM.

B-4eTBEPTHIX, 3TO KIaccubuKaus KOHTYpPOB
00beAMHEHNSI COBPEMEHHBIX CTPYKTYP B COOTBET-
CTBMM C TTOBEJCHUEM TOTO WJIM MHOTO MapaMeTpa
WJIN UX COBOKYITHOCTH.

OkHo KiaccupuKkaTopa COAEPXUT IBe obJja-
CTHU: clipaBa — 00J1acTh TAOJMIIBI AMHAMUK Tapa-
METPOB KOHTypa, cjieBa — 001acTb MH(pOopMalu
U HACTpOMKM napaMeTpoB (puc. 3). Tabnuua nuHa-
MUK (MJIM LIBETOBasl cXxeMa) U30Maxuueckoro Tpey-
TOJIbHUKA TIPEeNICTaB/IsIeT CO00M Habop sTUeeK, Kaxk-

Jlast U3 KOTOPBIX COOTBET-
CTBYET OJTHOI 13 KapT Tpe-

. Knaccudykatop pocra napameTpos Crpyktyp.
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STYEKU  Heceér uHGOop-
MauMio 00 M3MEHEHUU
(poct, yObIBaHME, CTa-
OUJIbHOCTb, HEOJHO3HAU-
HOCTb) TapameTpa Tpym-
bl CTPYKTYpP, POACTBEH-
HBIX JJIs1 paccMaTpuBae-
MOTO KOHTYypa 00beanHe-
Hus. [ToBeaeHue napame-
Tpa B KaXIOM dYeike Tpe-
YTroJbHMKA paccMaTpuBa-
eTCsl 1O OTHOLIEHHUIO K
COCTOSIHMIO TIapaMmeTpa B
HUDKEJIeXKaIlen — siueimKe.
MmMeHHO mosToMy B Tpe-
YIOJAbHUKE  KJacCU(U-
KaTtopa camasl HXHSS
styeiika KaxKaoro cToJjioua

Puc. 3. Okno kaaccuguxamopa uzmeneHull napamempos CmpyKmyp

BCCraa okpauieHa IBETOM
OTCYTCTBUA JAaHHBbIX.
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AHanM3 IMHAMUKKM BO3MOXEH IO OJHOMY 13
CEMM MMapaMeTPOB CTPYKTYP, a TAKXKe MO HECKOJIb-
KAM TlapaMmeTpaM OIHOBpeMeHHO. JIto0oii KOH-
KPETHBIN KJIacC — 3TO MOBEIEHUE CTPOTO OIpese-
JIEHHOTr0 Habopa nmapaMeTpoB (WM OJHOrO Mapa-
MeTpa).

3a KaXIbIM COCTOSIHMEM AWHAMUKU B IIBE-
TOBOI cXeMe 3aKkperuisieTcs cBoii uBet. [To ymon-
YaHMIO 3a/laH LBET: 3eJE€HBbII — JJIs1 pocTa, XKEN-
TBIA — JUIsl CTAOMJIBHOCTH, KpPacHbIA — JJ1s1 YObI-
BaHUsI, TOJyOOil — JJII COCTOSIHUSI HEOTHO3HAY-
HOCTU (TTpU CpaBHEHUM HECKOJbKUX MapaMeTpoB
4acTo BO3HMKAET CUTYyallvsl, KOTrJa mapaMeTphl Be-
IyT ce0sl HEOAMHAKOBO, TO €CTh OTHU — BO3pacTa-
IOT, IpyTHEe — YOBIBAIOT), CEPBI — MPU OTCYTCTBUU
JaHHBIX. 1151 COCTOSIHUS «CTaOMJIBHOCTh» JOIOJ-
HUTEJIbHO 3a/1al0TCs Tpeaesbl MU3MEHEeHUs mapa-
MeTpa B IPOILIEHTax, KOrJaa €ro IMoBeJACHUE BOC-
MpUHMMAaeTCs Kak ctabuibHoe. Pacimpenue mpe-
JIEJIOB MPUBOJUT K YBEJTMYCHUIO KOJIMYECTBA «CTa-
OMJIBHBIX» KJIETOK.

B xnaccudukarope nMMmeeTcsl pexkuM co3/a-
HUSI KJIACCOB «BPYYHYIO». DTOT PEXUM IOAIAEP-
JKMBAeT CO3AaHMe KJIACCOB MYTEM 3aIlOJTHEHUS UX
LIBETOBBIX cxeM. JIJ1sl co3maHms Kiacca Hy>KHO OT-
METUTb TTapaMeTp (U1 HECKOJIBKO) CTPYKTYP, MO-
BeJIcHME KOTOPOTO OMMChIBAaeT KJacc. 3aTeM Mo-
cJeloBaTeIbHO TepeKitoyasl BUA AUHAMUKU TMa-
pameTpa (pocT, yObIBaHUE U T.A.) IPOCTABUTh HYXK-
HBII 1IBET B HY>KHBIC KJIETKM.

Kak yxe roBopuioch paHee, /ISl TIOJTy4eHUSs
LIBETOBOI CXeMbl KaXJOTo KJjacca HeoOXOAuMO
npojeyiaTb 0OJbILION 00BEM PabOT MO aHAIU3Y U
000011IeHNIO TpaPUKOB M3MEHEHUSI MapaMeTpPOB
KOHTYpoB. KonyecTBO KOHTYpOB B MIPOEKTE MO-
JKET TOCTUTATh HECKOJBKHX COTEH, U TT0 KaXI0MY
KOHTYpPY B CJIy4yae CO3/IaHUS KJIACCOB «BPYUHYIO»
HEoO0XOIMMO TTPOCMaTpUBaTh MO HECKOJIbKO Ipa-
(ukos.

IlpennaraeMblii  crocod aBTOMATUYECKOM
Ki1accu@uKkalm KOHTYPOB COBPEMEHHBIX CTPYK-
TYp NPU3BaH PELIUTh 3TU MPOOJEMBI, TO €CTh 3a-
MEHUTD OIlepaliu, POBOIMMbIC «BPYUYHYIO» aB-
TOMaTUYEeCKOM 00pabOTKOIA.

McxomgHbIMU TaHHBIMU JIJ11 paOOThI aJITOPUT-
Ma SIBJISIOTCS 00llee KOJUYECTBO KOHTYPOB 00b-
eIMHEHUsI CTPYKTYP COBPEMEHHBIX KapT, KOJIM-

YECTBO KJIACCOB, HA KOTOPOE HYKHO MPOU3BECTU
pazdureHne KOHTYpPOB, 3HAK CTPYKTYp, IJISI KOTO-
PBIX MPOMCXOAUT ITOUCK, a TaKXKe CII0co0 Y4eTa
CTaOMJIBHOCTH.

KonuyecTBo KjaccoB, Ha KOTOPOE MPOUCXO-
IUT pa30ueHMe KOHTYPOB, 3ama€Tcsl MOJb30Ba-
teneM. OrpaHuYeHMs, HaKjIaablBaeMble Ha BBO-
JMMOE€ YMCJIO, CBOASTCS K CHEAyIOIIeMy: YUCIIO
JIOJDKHO OBITh 1EJBIM TOJOXUTEIbHBIM, MEHb-
MM JIMOO PaBHBIM KOJIUYECTBY KOHTYPOB O0Obe-
JUHEHUS COBPEMEHHBIX CTPYKTYP TTPOEKTa.

HaiinenHble Kjacchbl MOTYT BBIBOAWTHCS B
OKHe KjaccudukaTopa AByMS Pa3IUYHbIMU CIO-
cobaMu: 1100 OHU JOOABISIOTCSI B KOHEIl CIrcKa
YK€ UMEIOIIUXCS KJIaCCOB, TUOO0 OOHOBJISIIOT CITU -
COK, CTUPas €To MPebIayIlee COAEPXKUMOE.

Bun cTpyktyp ompenensieTcss aBTOMaTUUECKU
HCXOJIST U3 TOTO, C KAKUMU U3 O0beIMHEHUH (M0~
JIOXKUTEJIbHBIMU WJIM OTPULIATEIbHBIMM) UAET pa-
00Ta B TJITaBHOM OKHE ITPOTpaMMBbl.

Creayrolym rmapaMeTpoM, KOTOPbIi HacTpa-
MBaeTCs Tiepel IMOJyuYeHUEM KJIACCOB, SIBISIETCS
pexXuUM y4yeéTa cTaduIbHOCTU. CyIlleCTBYET ABa BO3-
MOXHBIX pexxuMa: «EnnHas ctTabuibHOCTh» U «He
YUMUTBIBATh CTAOMJIBHOCTb». B ciydae, koraa ot-
MeYeH ITyHKT «HE YYUTBhIBaTb», BO BCEX aHAIU3U-
pPYeMBbIX KOHTypax TpaHMIIbl CTAOMIBLHOCTU CyXa-
I0TCSI 10 HYJIS, a STYEMKM pacKpaliuBaloTCs B CO-
OTBETCTBUHU C AMHAMUKON paccMaTpUBaeMOro Ma-
pameTrpa. COOTBETCTBEHHO, B MOJYYMBIINXCS MO-
cJie TaKOTro aHaIM3a KJlaccax COCTOSIHUE CTaOWIb-
HOCTHU OTCYTCTBYET, TaK KaK eIl Ha 3Tare Mmojayde-
HUSI UCXOIHBIX JaHHBIX OHO MCKJIIOUAETCs 1 3aMe-
HSIETCSI IPYTUMM COCTOSTHUSIMU.

Hanpotus, B pexume ydyéTa CTaOWJIBHOCTU
«EnunHasi» mosyuuBIIMecs B pe3yibraTe aHasu-
3a KJIaCChl MOTYT COJIEPXKaTh CTAOMIBHOCTD CpeIU
COCTOSIHUI TMapaMeTpoB. B aToM ciyyae rpaHu-
LIbl CTAOMJILHOCTH Y BCEX MOJYYMBIIMXCS KIACCOB
paBHBI TpaHMUIIAM CTAOMJIBLHOCTH MCXOMHBIX KOH-
TYpOB.

Jlns pasneneHusi KOHTYpOB Ha KJacChl HUC-
MOJIb30BAJIOCh HECKOJbKO KputepueB. Paccmo-
TPUM KaXIbIii U3 HUX B OTAEIbHOCTHU:

1) KonnuectBo siueek N ¢ pa3HON AMHAMU-
KoM. [I7s1 HaXoXXAeHUs 9TOro MmoKaszaTesisl paccMa-
TPUBAIOTCS 2 KOHTYpa, IMHAMUKU KOTOPBIX CPaB-
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HuBatotcsd. Yucno N yBenuuuBaeTcd Ha 1, eciu
JIBE€ COOTBETCTBYIOLIME STYEWKU HMMEIOT PasHylo
JMHAMUKY M HU OfIHA M3 ABYX JMHAMUK HE paBHA
cTabunbHOCTU. ISl yuéTa siueek CO CTaOMIbHO-
CTBIO UCIIOIb3yeTcsl mapameTp NS, 0 KOTOpOM Oy-
JIET CKa3aHO HIKeE.

2) KonmmuectBo Ns HeCOBITaJeHUN CTaOWIb-
Hoctu. Yucno Ns yBennuuBaeTcs Ha 1, ecau au-
HaMUKa OJHOM U3 IBYX CpPAaBHUBAEMBbIX SIUE€EK paB-
Ha CTaOMJIBHOCTH, a TMHAMKKa BTOPO — HE paB-
Ha 3HAYEHUIO «HEe OJIHO3HAYHAas» U HE paBHaA CTa-
OWUJIBHOCTH, JIMOO CTaOMIBHOCTh WUMEET IPYTYIO
JUHAMUKY (€C/U Y TIepBOI SYelKM AMHAMUKA C
pPOCTOM, TO y BTOPOil — ¢ MaAeHUeM WU Hao0o-
poT).

3) CyMma pa3HOCTEll MOpPOLIEHTOB JMHAMM-
Ky Np 1151 siueeK ¢ pa3IudHbIM cocTostHUeM. J1ist
KaxJ10li TTapbl COOTBETCTBYIOLINX STYEEK ABYX KOH-
TYpOB CpaBHMBAaeTCsl MX AMHamMuKa. Ecim auHa-
MMKM DPa3IUYHbI, TO BBIYMCISIETCS pa3HUIla UX
YUCIOBBIX XapaKTepUCTUK (M3 OOJIbIIErO 3Haye-
HUSI BBIYUTAETCSI MEHbIIIEE), KOTOpask 3aTeM CyM-
MMpYETCS ¢ aHAJIOTMYHBIM MOoKa3aTeJeM Mpebl-
IyIux nap siueek. Ecim onHa M3 ABYX cpaBHMBA-
eMBIX STUeeK MMeeT TMHAMMKY CTaOUJIbHOCTD, TO B
cydae, eclii HaOJIIOAAIOTCSl coueTaHusl TUMHAMUK
«CTaOMJIBHOCTh C BO3pacTaHUEM — BO3pacTaHUe»
WIN «CTAaOUJIBHOCTD C YObIBAaHWEM — YOBIBAaHUE»,
3HaYeHMe pa3HOCTU He uileTcsd. Cymma Bcex Haii-
JIEHHBIX 3HAYeHWI pa3HOCTEN SIBISIETCS 3HAUYCHU -
eM napametpa Np.

B Haubosee o01eM BUIE aITOPUTM CO3TaHMUS
KJIaCCOB MOKHO CBECTM K JABYM OCHOBHBIM ITyH-
KTaM:

1) pacnpeneneHue BCeX MMEIOLIMXCS KOHTY-
POB 00BbEIMHEHUSI COBPEMEHHBIX CTPYKTYP Ha 3a-
JIAHHOE MOJIb30BaTEJIEM YMCIIO KJIACCOB;

2) MOMCK IS KaXIOro CO3JIaHHOTO KJjac-
ca TpeyrojbHMKa TMHAMUKU MHTEPECYIOIIUX Ma-
paMeTpoB (mapameTpa), TO eCTh LIBETOBOM CXeMbI
KJacca.

PaccMoTpuM Kaxaplii M3 JIBYX yKa3aHHBIX
MYHKTOB 0Oosiee MoapoO6Ho. B ocHoBe neneHust
KOHTYPOB Ha KJIACCHI JIEKUT CPaBHEHUE UX 1IBETO-
BBIX CXeM Mexy coooit. Yem Oosiblie y IBYX KOH-
TYPOB STYEEK C Pa3IMYHON TMHAMUKON (LIBETOM),
TeM CKOpee OHU OKaXKyTcs B pa3HBIX Kiaccax. BHa-
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yaJjie UIIyTCs IBa KOHTYypa C MaKCUMaJIbHBIMU pa3-
JIMYMSIMU IIBETOBBIX CXeM. DTU pa3INums HaXOT-
Csl ¢ MOMOIIBIO OThICKaHUs MapamMeTpoB N, Ns u
Np. HaiineHHbIe KOHTYPBI KJIATyTCS B OCHOBY JIBYX
MEePBBIX KJIACCOB M HAa3bIBAIOTCSI KJIacCOOOpa3yro-
mumu. [lanee Ha OCHOBE pa3IUUYUiA LIBETOBBIX CXEM
WUIET pacmlpelnesieHue BCEX OCTAJIbHBIX KOHTYPOB
MEXTY IBYMSI TTOJTyYeHHBIMU Kjlaccamu. B kaxkiaom
KJIacce UIeTcsl KOHTYp, HanboJjiee OTIMYatouiics
T10 I[BETOBOM cxeMe OT KjtaccooOpasyroiiero. [Tapa
C MaKCUMaJIbHBIM pa3indueM B IMHAMUKE (DUKCH-
pyeTcs, €€ KOHTYp, He SIBJISIoIIUiicS Kiaccoobpa-
3yloluM, OyneT mepBbIM (KJ1accOOOpa3yroLIMM)
9JIEMEHTOM HOBOro Kjacca. llajee Bce KOHTYpPBI
BCEX KJIaCCOB CPaBHMBAIOTCS Ha pa3jiuyue JWHa-
MUK MEXTY KJIacCOO0pa3ymIIMM KOHTYPOM CBOE-
ro U BHOBb CO3/IaHHOTO KJjiacca. KoHTyp momenia-
€Tcs B TOT KJIacC, C KOTOPBIM MEHBIIIE pa3Iuduii B
nuHamuke. IlomoOHas mociienoBaTeIbHOCTh MO-
BTOpPSIETCS 110 TeX IOp, MOKa He OyIeT JOCTUTHYTO
HY>XHOE KOJIMYECTBO KJIaCCOB.

ITouck nuHaMuUKY (11BETA) TSI KaXKIOM sSTJeii-
KW TPEYTroJibHUKA Kjiacca MPOUCXOAUT UCXOIs U3
MUHAMUK COOTBETCTBYIOIIUX SYE€EK BCEX KOHTY-
pPOB, BXOASIIMX B KJIacc.

B ciryyae, korna TpedyeMoe KOJMYeCTBO Kilac-
COB pPaBHO KOJWYECTBY HMEIOIIUXCS KOHTYPOB
00BENMHEHUST CTPYKTYP COBPEMEHHBIX KapT, Ha-
0Op LIBETOBBIX CXEM KJIACCOB MOJIHOCTHIO COBMA-
JlaeT ¢ HAOOPOM IIBETOBBIX CX€M KOHTYPOB, MOTO-
MY UTO B KaXXJIOM Kjiacce UMeeTcsl 1 KOHTYp.

PaccMoTpuM ucnosib30BaHUWE aBTOMaTUYeE-
CKOW KJlaccu(uKalmy Ha TpuMepe MpoeKTa, Co-
nepxamero 17 COBpeMEHHBIX KapT, HauuMHas C
KPOBJIM TOIOPCKUX OTJIOKEHUI U 3aKaHYMBasT Hal-
CEHOMaHCKUM KOMILIEKCOM B COCTaBE TAJTUIIKOU 1
HWKHEOEepE30BCKOI CBUT. BbUT MPOM3BEIEH MOUCK
MOJIOXKUTENbHBIX CTPYKTYP C ILTOIIAABIO OOJIbIIE
108 m2. Jlasiee ObLIM HaliIEHBI B3aUMOCBSI3U CTPYK-
Typ. B Xo1e mourcka B3auMOoCBsI3eil ObLITO BBIIEICHO
83 KOHTypa, 00beIMHSIOIINX CTPYKTYPhI Ha COBPE-
MEHHBIX KapTax. [lajbHelilee pa3drueHune Ha Kiac-
CBI MPOBOAMTCS JUISI IOJYYEHHBIX KOHTYPOB.

PaccMmotpum KiaccuduKkamyio KOHTYPOB B
3aBMCHMOCTH OT MOBEACHMS IMapamMeTpa aMILIUTY-
nbl. BHavane mpruMeHuM JUIs1 pa30MeHus Ha KJtac-
Chl peXUM «0e3 y4yé€Ta CTaOWJIbHOCTH», KOJIWYe-
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CTBO KJ1accoB paBHO 15. Cpeau moay4eHHbIX MOX-
HO BBIIEIUTH CIEAYIOIIME KJIAcChl ¢ HauboJee 3a-
METHBIMU 3aKOHOMEPHOCTSIMU:

la) pocT B anT-CEHOMaHCKOM 1 HaJCEHOMaH-
CKOM KoMIuiekcax (puc. 4);

2a) pocT B IOPCKOM 1 HEOKOMCKOM KOMILJIEK-
cax (puc. 5);

3a) pocT B HMXKHEIOPCKOM KOMILJIEKCE M Ha
BpeMsl Ky3HELIOBCKOM W TaJWIIKOW CBUT, pasie-
JIEHHBIX YObIBAHMEM Ha BpeMsl HUXHeOepE3oB-
CKOI1 CBUTHI (puc. 6);

4a) yCTOMYMBBIN POCT B HMDKHEIOPCKOM KOM-
TUIeKCe, CMEHSIONIMIiCS yObIBAaHMEM Ha pajoM-
CKO€ BpeMsl, a TaKxKe poCT B HeokKome(puc. 7).

MaMeHeHe napamMeTpoB CTPYKTYp

TI07 T_Mesnn TIOT1 T_Toryp TIO10 T_O6 T_Pagom T.T T.BbotT.Btop T.M T T  T.C  T.3 T0(coepem
Teonorueckoe Bpema

Puc. 4. Heemoeaﬂ cxema kaacca la u epagbulcu U3MEHEeHUs aMI’lﬂleyabl 00HO020 U3 KOHmMYypoe Kiacca

Naneoctpymypisie

1012 | s [| 1011 [| Toryp || 1010 || Pagow

MaMeHeHne napamMeTpoB CTPYKTYp

T_I012 T_flesnn T_IO11 T_Toryp TIO10 T_Pagom T 107 TJ05 T.T TEbotTEtop TM TM Tr TC T.3T0(coepem)
eonoruyeckoe Bpema

Puc. 5. lleemosas cxema kaacca 2a u epapuku usMeHeHus amnaumyost 00H020 U3 KOHMYPO8 Kaacca
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Maneoctpyiryprsie

1012 || neams || 1011 || Toryp || 1010 || Panom

NameHeHWe napamMeTpoB CTPYKTYp

T_I012 T_fleawn T_IO11 T_Toryp T_IO10 T_Pagom TIO7 TI05 T.T THbotTHtop TM TM TF TC T.3T0(cospem)
eonoruyeckoe BpeMa

Puc. 6. Ileemosas cxema kaacca 3a u epapuru uzmeHeruss amnaumyobl 00H020 U3 KOHMYPOE8 KAacca

Taneocrpyiryphsie

MameHeH1e napameTpoB CTPYKTYp

T_012 T_Meewn TIO11 T_Toryp 7010 T_Pagow TO7 T105 T.T T.BbotTBtop T.M TM T T.C  T.3T0(cospem)

eonoruyeckoe Bpems

Puc. 7. Lleemosas cxema kaacca 4a u epaguxu uzmeHeHuss aMnaAumyobl 00H020 U3 KOHMYPO8 KAacca

Hwuxe n1s1 kaxxaoro ykazaHHOIO Kjacca Ipu-
BelleHa ero IIBeTOBasl cxeMa 1 rpaduK IMOBEACHMS
AMILIMTYIbl OMHOIO U3 KOHTYPOB, BXOASIIMX B CO-
OTBETCTBYIOLIIMI KJIACC.

Hanee npumeHuM 111 pa3OueHusl Ha KJjiac-
CBHI PEXUM y4eTa CTAaOMIbHOCTH «eIMHAsT», 3HaUe-
HUE TpaHUll CTaOMILHOCTU paBHO 25%, Konmue-
CTBO KJ1accoB paBHO 15. Cpean moryde HHBIX MOXK-

HO BBIICIUTH CICAYIOLINE KJIACChl ¢ HanboJiee 3a-
METHBIMH 3aKOHOMEPHOCTSIMMU:

10) cTaOMIBHOCTD B alIT-CEHOMAHCKOM M Hal-
CEHOMAaHCKOM KoMILIeKcax (puc. 8);

20) cTaOMIBLHOCTD B allT-CEHOMAaHCKOM 1 Hall-
CEHOMAHCKOM KOMIUIEKCAX, CMEHSIIOIIAsICS yObIBa-
HMEM Ha COBPEMEHHBIII MOMEHT BpeMeHHU (puc. 9);

30) TIpenMYyIIESCTBEHHBI POCT W CTAOWIb-
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Mancoctpyayprse

/3MeHeHve napaMeTpoB CTPYKTYp

oC
2] T

- M1
4 @M

-9 B_top
360 -@- 6_bot

T

3304 @105
-9 107
w04 @ Pagom
-@- 1010
204 @ Tonyp
-@- 1011
@ lleauH
-@- 1012
a0 @A

AmnauTyaa
2

————

T T T T T T
T6top ™ M Ty 1.6 i)
Teonoruyeckoe Bpems

T T T
Tlo7 6 bot O (cospeu.)

Puc. 8. I[leemosas cxema kaacca 16 u epaghuxu uzmenenus amnaumyos. 00H020 U3 KOHMYPO8 Kaacca

1010 || Pagow

ann [| 1011 || Toryp

VaMeHeHWe napameTpoB CTPYKTYp

T T T T T T T T T T T T T T T T T
T_012 T_fleswn T_O11 T_Toryp T_IO10 T Pagom TO7 TJ05 TT TEbotTEtop TM TM Tr TC T.3T0(cospen)
Teonoruyeckoe Bpems

Puc. 9. lleemosas cxema kaacca 26 u epapuru uzmerenuss amnaumyobi 00H020 U3 KOHMYPOE8 KAacca

HOCTh OT HMXKHEIOPCKOIO KOMIUIEKCA I10 COBpEe-
MEHHBIIT MOMEHT BpeMeHU (puc. 10).
ITocraBneHHy0 3amady pa30UMCHMS MHOXKE-
CTBa KOHTYPOB Ha KOHEYHOE 3aJaHHOE KOJINYe-
CTBO KJIACCOB MOXHO OTHECTH K 3aJayaM KjacTe-

pusaluu, TO €CTh pa3dUEHUs 3aJaHHOIM BBIOOPKU
00BEKTOB Ha OJTHOPOJIHbBIEC TTOAMHOXECTBA, Ha3bI-
BaeMblIe KJIacTepaMU TaK, YTOObI 00BEKThl BHYTPU
KJ1acTepOB OBUIM B M3BECTHOM CMBIC/IE ITOXOXU
JPYT Ha Ipyra, a 00beKTHI U3 pa3HBIX KJIACTEPOB —
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Kaprsi | A J| 1012 |[ neaws [ 1011 [ Toryp [[ 1010 [[Panou || to7 ||os

Maneoctpyaypsie.

1012 || nesws [| 1011 | Toryp [| 1010 || Pagow f| o7

AmMnauTyaa

M3aMeHeHne napaMeTpoB CTPYKTYp

oI
oM N
oM
@ 6_top
O- B_bot
T
105
-9 107
-@ Panom
@ 1010
-@- Toryp
@ 1011
-@- llesnH
- 1012
@A

T T T T T T T T T T T T T T T T
TI010 TfMleswn T_O1 T_Toryp TPagow TIO7 TIOS5 TT ThBbotTHlop TM TM Tr TC T3 To(cospen)

eonoruyeckoe Bpema

Puc. 10. Ilsemosas cxema kaacca 36 u epagpuxu usmeHeHuss aMnaumyost 00H020 U3 KOHMYpPo8 KAacca

HeT. [Toa «IoX0XeCThl0» MOHUMAETCsI HEKOTopast
3aJaHHasl CTeNeHb OJIM30CTH OOBEKTOB IO 3alIaH-
HOMY HabOpy IMPU3HAKOB WM Kputepues [3].

B npenioxeHHOM pellleHUU BBIIESIETCS IBa
MPUHIMIMAIbHO BaXXHBIX 3Talla pacIpeieaeHUs
KOHTYPOB MexXay KiaccaMu. [1epBblii 3Tar (KoTo-
pBIli, COOCTBEHHO, OIIMCHIBAE€TCS paccMaTpuBae-
MBIM aJTOPUTMOM) — 3TO IOMCK IIBETOBBIX CXEM
kJjaccoB. Ha aToM aTame Bce KOHTYphl pa3duBa-
I0TCSl Ha HellepeceKarolnecs MOAMHOXEeCTBa, TO
€CTh OIMH KOHTYP MOXET OTHOCHUTBCS TOJBKO K
omHOMy KkJjaccy. Jlajee Ha OCHOBE ITOJYYE€HHBIX
MMOAMHOXECTB KOHTYPOB HAXOISTCSI MAaTPUIIBI 1M -
HaMMK KJIaCCOB.

Bropoit stanm (KOTOpBIN CTOUT 3a paMKaMu
paccMaTprUBaeMOro aJifOpUTMa U MPUMEHSIETCS K
yXe cOpMHUPOBAHHBIM KJIacCaM) — 3TO paclipe-
JieJIeHNuEe BCeX MMEIOIINUXCS B MPOEKTe KOHTYPOB
I10 KJIaccaM Ha OCHOBE MaTpUll IMHAMUK KJIaCCOB
1 KOHTypoB. Ha 3ToM 3Tame oauH KOHTYP MOXET
OBITH OTHECEH K HECKOJBKUM KitaccaM (HamboJee
IPOCTOM ClIydail — KJ1acc, IMOJHOCThIO COCTOSIIUMI
U3 COCTOSTHUS «HET JaHHBIX», K HEMY OYIyT OTHO-
CUTBCS BCE KOHTYPHI IPOEKTa, KaXKIbI U3 KOTO-
PBIX, B CBOIO OUYepeab, MOXET OTHOCUTBCS eIl K
N-My KOJIMYECTBY KJIaCCOB).

B xone paboTsl anropuT™Ma KaxkaoMy OOBEKTY
(KOHTYpPY) CTaBUTCSI B COOTBETCTBHE ITPU3HAKOBOE
oInMcaHue — MaTpulia IMHAMUK 3aJaHHOIO Habo-
pa mapaMmeTpoB. Jlajgee Ha OCHOBE 3TUX IIPU3HA-
KOBBIX OINMCAHUI HaXOMSITCS PACCTOSHUSI MEXIY
o0bekTaMu. B KauecTBe TaKMX pacCTOSTHUM MpuU-
HST HaOOp TPEX OCHOBHBIX METPUK: KOJUUYECTBO
s4YeeK ¢ pa3Hoil nuHaMuKoi (N), KoIudecTBO He-
coBrageHunii crabmiabHocT (NS), cymMMa pasHO-
CTeil MPOILIEHTOB AMHAMUKU IS STYeeK C pas3ind-
HbIM coctogHueM (Np). [IpropuTeThl 3THX Me-
TPUK 3a[1alI0TCSI B AITOPUTME YCIIOBUSIMU, B OCHOBE
KOTOPBIX, KaK IPaBUJIO, JIEXKUT KOJIUIECTBEHHOE
COOTHOIIIEHWE B KOHTypax IMHAMUK <«CTaOWIb-
HOCTb» M «HECTAOMIBLHOCTb» (TO €CTh BCE OCTANIb-
HBIE COCTOSTHUS).

Paz0ueHune 00beKTOB Ha KJIACChl 110 UX CXOMI-
CTBY OCHOBAHO Ha TUIOTe3e¢ KoMIlakKTHOCTU. Co-
[JIACHO €M, CX0XK1e OOBEKThI Topa3io Jalle jJexaT
B OTHOM KJIacce, YeM B pa3HbIX Kj1accax, Wiu, Apy-
TMMM CJIOBaMHU, KJIaCChI 00pa3yloT KOMITAKTHO JIO-
KaJM30BaHHBIE MOIMHOXKECTBA B IPOCTPAHCTBE
00BEKTOB [4].

B manHOM ciyyae K OCHOBHBIM lIeJISIM KJja-
CTepU3aIMU MOXHO OTHECTU IIOHMMAaHME TaHHBIX
ITyTEM BBISIBJIEHUSI KJIACTEPHOI CTPYKTYpPHI, a TaK-
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Ke cxkatue naHHbIX. B mepBoM ciiyyae pa3doueHue
BBIOOPKM Ha TPYIIIBI CXOXUX 00BEKTOB (TO €CTh
pazbueHne MHOXECTBa KOHTYPOB OOBbEAMHEHUS
COBPEMEHHBIX CTPYKTYp Ha KJIAcChl) IT03BOJISIET
YIIPOCTUTH IIPOLIECC IIPUHSITUS PEIIeHUI U Iallb-
Helyo 00pabOTKy JaHHBIX, IIPUMEHSIS K KaXK10-
My KJIacTepy CBOM MeTon aHaiau3a. [1pu aTom unc-
JIO KJacTepoB (KJIacCOB) CTaparoTcs clesiaTh IT0-
MeHblIlle. Bo BTopoM ciydae, eciid UCXOMHAasl BbI-
0opKa U30BITOYHO OOJIbLIAs, CXKaTrue JaHHbBIX MO-
JKET COKPaTUTb €€, OCTaBUB 110 HECKOJIbKO Haubo-
Jiee TUMIMYHBIX IIPEICTaBUTEICH OT KaXXI0To Kiia-
crepa. IIpu aTOM BaxkHee 0OeCHEYUTb BBICOKYIO
CTEIIeHb CXOACTBA O0BEKTOB BHYTPU KaxKIOT0 KjIa-
cTepa, a KOJIMYECTBO KJIACTEPOB MOXKET OBITh Ka-
KHM YTOIHO.

Takum o0Opa3zoMm, pacCMOTPEHHBIN aJITOPUTM,
0o(pOpPMIICHHBIN B BUJIE ITPOTPAMMHO TTOACUCTEMBI,
SIBJIIETCSI OMHMM U3 MHCTPYMEHTOB aHa/IM3a JaH-
HBIX, peaJIn30BaHHbIX B KoMILiekce Join. Pe3ynbra-
THI pa0OTHI KaK KOMILJIEKCA B IIEJIOM, TaK 1 OIKICaH-
HOM TOICHUCTEMbI, MMEIOT IPAKTUIECKOe 3Hade-
HHE, ITOCKOJBKY IO3BOJISTIOT IOJIyYUTh U IIpOaHa-
JIN3UPOBaTh MH(MOPMALIMIO Ha Pa3IMYHBIX 3Tarax
reoMopdoJIOrMIYecKOro aHajin3a, a Takxke coopaTh
Pa3sHOOOpa3HYIO0 CTATUCTUYECKYIO MH(DOPMALIHIO.
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HAJEXHOCTb JUCTAHIMOHHOI'O HEOTEITPOI'HO3NPOBAHNUA
3EMEJIb HEPACITPEJAEJIEHHOI'O ®OHJA HEAP XMAO — IOT'PbI

A.JI. Knonos, M.B. Jlapuna
(AY «HAL] PH um. B.U. Illnunomana»)

Bo3MoxHOCTh KocMO(oTOrpadpuuecKoro Bbl-
SIBJICHUSI CJIeIOB He(Tera3oBbIX CKOIUICHUI 00b-
SICHAMa C TIO3ULIMI TaK1UX OTKPBITUI B T€OJIOTUH,
KaK «sBJICHUE IIapareHe3unca CyOBepTUKAJIbHBIX
30HAJIBHO-KOJIBLIEBBIX TeO(PU3NIECKIX, TCOXUMMU -
YeCKHMX ¥ OMOTeOXMMUYIECKUX IT0JICi B 0CAIOUYHOM
yexJie 3eMHOM KophI» [1].

Han 3anexamu YB-chipbst dopMupyroTcs
re0TepMO-TeOXUMUYECKIE aHOMAJINU, CBSI3aHHbBIC
C BOCXOISIIIIUMU MOTOKAMU Ta30BO-KUIKNX (DIIFO-
WUIIOB U TeIIa, a TaKKe ¢ (U3UKO-MEXaHUTISCKUMU
MMpeo0pa3oBaHUSIMM; W3MEHSIIOTCS 3JICKTpUYe-
CKO€, MarHUTHOe U JApyrue (GU3MYECKHUe 0.
DT aHOMallMM, OTOOpaXKasiCh B CIEKTPaJIbHBIX
XapaKTepUCTUKAaX COOCTBEHHOTO M OTpaxkeHHO-
IO B3JIEKTPOMATrHUTHOIO W3IYYEHMSI ITPUPOIHBIX
00BbEeKTOB, (PUKCUPYIOTCS B BUAE aHOMaIuii ¢do-
TOTOHA 1 (DOTOPHCYHKA HA a3PO- M KOCMUYECKUX
M300pakeHUSIX. DMITMPUIECKIE JaHHBIE TT0Ka3a-
JIM, YTO C TMOMOIIBI0 KOCMMYECKOI (hoTOMHPOP-
Malli MOXKHO YCIIEIITHO pellaTh peTHOHAIbHBIE 1
JIOKaJIbHBIE 3a1a41 ITPOrHO3a He(Tera30HOCHOCTH
B ycioBusIX 3anagHoit CuOMpH, B T.U. HA 3EMJISIX C
HeycmanoeneHHol He(Tera3oHOCHOCTBIO.

Hnga  KpacHojeHUHCKOro paiioHa B 1985
rogy 1o 3akaszy III'O «XaHTel-MaHCHCK-
HedTerasreojaorusi» Oblia cocTaBjieHa B MacllTa-
6e 1:200000 «KapTta kocMorpacduyeckux aHoMa-
JIuiA, oTobpaxaromux (?) HeTera3oHOCHBIE 3eM-
au ManopeueHckoro, Paycckoro, Kariarckoro
JIOKAJIbHBIX TTOMHSTUI» .

BrisiBIIcHHBIE TTepCHEKTUBHBIE KOCMO(OTOA-
HoMmauu auddepeHINPOBaHbl Ha TPYIIIILI TIpe-
I1oJIaraeMoii MIPOAYKTUBHOCTH 3€MeJIb, IIPOTHO3M -
pyeMbIX He(pTera3oHOCHbLIMU: Hauboiee BLICOKOM,
BBICOKOW, cpenHei u ciaboit. Cpeau 3emenb C Ta-

kumu KDA Hanboiee nepCIeKTUBHBIM [JIST TIOKC-
Ka He(dTU (YMEHbIIEHHbIA (hparMeHT KapThl MIPU-
BeleH Ha puc. 1) oueHusaicsa Paycckuii yyacTok
IJIOLIAIbIO OKOJIO 840 KM2.

B 1987 roay 3aech ObLIM IPOOYPEHBI TPU CKBa-
>kuHbl (KpacHoneHnHcKas moianb ckB.850, 874,
875). Y nuib BTOPOIt MOMCKOBOM CKBaXKMHOM OT-
KpbITa MPOMBIIIIEHHAS 3a/1eXb He(DTU: CKB.874 ¢
nebutom 59 mM3*/cyT okasajach B KOHTYpe 3eMeJlb,
IIPOTHO3UPYEMbIX paHee BBICOKOIPOMXYKTHUBHBI-
mu. JIBa oTkpbiTus Ha HOxHO-TanuHcKo# mio-
manu (ckB.900 u 889) moaTBepauIu KOcMOdO-
TOHE(TENPOrHO3 MPOAYKTUBHOCTU B MeCTaX eIle
He MpoOypeHHbIX CKBaXuH. Bcero Ha Paycckom
yyacTke npooypeHo 10 mpoayKTUBHBIX CKBaXKMH;
TOJBKO OfHa (CKB.328) He MoATBepAUJIa TUCTAH-
LIMOHHBIN IIPOTHO3 — OKaszajach B OecCIlepCIreK-
TUBHBIX KOCMOG0TO3eMJISIX (puc. 1).

OtkpsiTueM OHTOXCKOTO (1989 1), BocTOouHO-
IIebypckoro (1991 r.) u 3ao3epHoro (1989 r.) me-
CTOPOXIEHUI MOATBEPKACH NTMCTAaHIIMOHHbBIN He-
¢renporHo3 1985 roaa.

B 3T ke Toabl OBLIM ITOJTYYEHBI IIEPBHIC T10-
JIOKUTEJIbHEBIE pe3yIbTaThl IPUMEHEHMST paccMa-
TPUBAEMOTO0 CcIlocoba Ha 3eMJISIX C YCMAHOBAEHHOLL
IIPOMBIIUIEHHO He(TeHOCHOCTHIO.

B 1984 rony cocraBneHa «Kapra nepcrekTuB-
HbIX KocModoToaHOMaNuit paitoHa baxuiaoBcKo-
ro u BepXHEKOIMKBETaHCKOTO MECTOPOXICHUIA.
Maciuta6 1:100 000» [3, 5].

IIpu ee comocTaBieHNA C KapTaMK He(PTEHOC-
HOCTU MPOAYKTUBHBIX I1acToB (aBTop B.I. Enu-
ceeB) 0Kaszajaoch (puc. 2a), 4YTO OOLIUIA KOHTYp OT-
Ieln@pUpOBaHHBIX aHOMAaJIMIA COBIANAeT B IUIa-
HE ¢ IUIOIIAAbl0 CYMMAapHOIO pacIpoCTpaHEHUs
HedreHocHoctH 1iactoB 10!, 10!, 10',. Jlecars
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CKBaXXMH, IpPOOYpEHHBIX paHee, TMOATBEPAUIN
JIVCTaHIIMOHHBINM MPOTHO3. TeM caMbIM MOSIBUIACH
BO3MOXHOCTb CPaBHEHMSI ITPOTHO3UpPYyeMoii (1o
K®A) u BrIsiBIeHHO# OypeHHeM HEDTEHOCHOCTH
MPOAYKTUBHBIX 3€MeJIb (CM. puC. 2).

IlepBoe aeTanbHOE CpaBHEHUE OBLIO BHIMOJ-
HeHo B 1989 romy mo pa3BeHOYHBIM M ITOMCKO-
BBIM CKBaKMHaM, TTPOOYPEHHBIM T1OC/Ie KOCMOJIe-
mmdpupoBanusi. Ux okazanoch 62: MPOTYKTUB-
HbIX — 31 (puc. 2a), HEMPOAYKTUBHBIX — 29, Majo-
neoutHbIXx — 2. [1pu atoM 97% cKBaXXuH, B KOTO-
PBIX MPU UCTIBITAHUHN OBbLT MOJIYYeH MPUTOK Hed-
TH, Bonuiu B KOHTYpbl K®MA; To1bKO 0fHA OKa3a-
Jlach BHe aHomanuit [5]. KpoMe Toro, ycraHoBIe-
HO, YTO C MOMOIIBI KOCMOMPOTOHEMPTEITPOTrHO3-
HOTO c1oco6a MOXKHO COKPATUTh YHUCJIO HEPE3YITb-
TaTUBHBIX CKBAXXMH IPU pa3BeaKe MECTOPOXKIe-
HUl Y B-ChIpbs.

Hanpumep, nipu ananuze KOA baxuioBcko-
rO MECTOPOXKIEHUS MPearnoiaraJochk, YTo KOHTYpP-
Hasl CKBaXuHa 53 (IpuUypoyeHHas K LEHTpaib-
HOI 4YacTU KOHTypa He(pTeHOCHOCTH) OymeT Oe3
HedTH, TaK Kak IOIMagaeT Ha Yy4acTOK, HE OXBa-
yeHHbI K®A; Npy MCHBITAHUSAX CKBAXKMHA OKa-
3aach «cyxoi». CkBaxuHa 82 (baxumoBckas),
pacroJjioKeHHasi Bo3jie KOHTypa MepCreKTUBHbBIX
K®A, nporHo3uposaiach HEMPOAYKTUBHOM; UC-
MBITAHUSIMU MOATBEPXK/AEH MTPOTHO3 JaHHOM CKBa-
>KMHBI KaK 3aKOHTYpHOI. OaHako ObL1a mpodype-
Ha ene ogHa ckBaxkrHa BHe KDA (Nel103 B 1,5 kM
Ha I0ro-BOCTOK OT IpEeAbIayIeil) U B Heil Tpu UC-
MBITAHUSIX HE TTOJTy4eHbI TPUTOKU HedTh. B 19861,
JaJeKo 32 KOHTYPaMU BBISIBACHHBIX MePCIeKTUB-
HbIx KDA 6b111 1poOypeHsl 4 ckBakuHbI: 88, 108
(Baxunosckue) u 201, 202 (BepxHeKoJMKbeTaH-
CKHe), BCe OHU TMPU UCMBITAHUSX HE Jajd, KaK 1
MPOrHO3UPOBAJIOCh, MPUTOKOB HedTu. Ho m mo-
CJIe 9TOTO ellle AeBITh CKBaxXuH ( baxunosckue 87,
93, 98, 107, 109, 119, BepxHekonukberaHckue 61,
66, 88) ObLIM 3a710KEHBI 32 KOHTYpaMu HedTemnep-
CTIEKTUBHBIX aHOMAJIUIi; HU B OMHON U3 HUX MPU
KUCIIBITAaHUSIX He ObLTIO MoyYeHo HeTu. B pe3yiib-
Tare ObLIa yIylleHa peajibHasi BO3MOXHOCTb pe3-
KO COKPATUTh YHUCJIO Heyaad HedTermourcka.

Bropas mpoBepka BbinojHeHa Hamu B 2011
roay. 3a 20 JieT B paccMaTpUBaeMOM paiioHe ObLIU
oTKpbITEl CycinkoBckoe (1994 1) mu Mutpoda-

HoBckoe (1999 r) mpoMBILIJIEHHBIE CKOILJICHMUS
HedTU; 3HAYUTEJIbHO U3MEHWUJIUCH KOHTYPHI «CTa-
PBIX» MECTOPOXIEHU (purc. 20); MpoOypeHo elle
59 ckBaxuH. 1 3a nepuoa 1990-2010 rr. KocModo-
TOHE(TETTPOrHO3UPOBAHUE CTAJIO BHICOKOHAIEXK-
HBIM METOIOM Ioucka. Tak, n3 40 «<HOBBIX» TIPO-
JTYKTUBHBIX CKBaXKMH uHTeprpeTanio KDA pac-
cMaTpUBaeMoOro paiioHa rmoarBepauan 26 (65%),
a 14 ckBaxuH (puc. 20) okazajluch 3a KOHTYypaMu
9TUX aHOMAaJIUIA, 1aB OLIEHKY aBTOPCKOTO MTPOTHO-
3a «C TOYHOCTHIO HA00OPOT».

B 1985 roay 6butM OMyOIMKOBaHbBI pe3yJibTa-
THl TIPOBEPKM TMPOTHO3MPYEMOI MO KOCMOCHHM-
kaM (mo K®A) crerneHn HepTenpOayKTUBHOCTU
(«mebutHOCTH») Ha Bonramypckoit m CeBepo-
CuKTOpcKOii He(Tera3oHOCHBIX IUIOMAnSIX [2].
ITpoBepka BbIMoOJIHEHA TOCe OypeHus1 72 CKBa-
SKWH.

HedrerazoHocHble 3eMJIM, BCKPBLIThIE Oype-
HUEM, YCIOBHO KJaccU(ULIMPOBaHbI (B 3aBUCU-
MOCTHU OT 1eOuTa He(pTU U ra3a B CKBaXKMHaxX) Ha
YeThlpe TPYIbl IO CTENEHU MPOAYKTUBHOCTU:
BBICOKME, CpeTHUE, OeMHbIE U HENPOIYKTUBHBIE.
Bce KDA pasneneHbl Ha YeTbIpe TPYIIIbLI: HAanbo-
Jiee SIpKue€ OTOXIECTBIISUTUCH C BBICOKOMPOIYK-
TUBHBIMU 3ajieXkaMu Y B-ChIpbs, IpKre — cO cpe/-
HETPOAYKTUBHBIMU, UHTCHCUBHBIE — C O€THBIMH,
cjlabble — ¢ HEMPOAYKTUBHBIMU. TakuM oOpazom,
KOPPEIMPOBAIUCH YETHIPE TPYIIIIHI BBISIBICHHON U
MpearojaraeMoil MPoaAyKTUBHOCTU 3eMenb. Ko-
s dunmeHTs Koppensauuu (K) onpenensmce mo
CTETMEeHU CXOAMMOCTH CPaBHMBAEMBIX TPYIIIT MTPO-
JTYKTUBHOCTH.

B pesynbraTe Koppeasuuu BBISICHWIOCH, YTO
s Banramypcekoit miomanu B 39 toukax u3 50
(78%) K paBen 1.00 (B 14 Toukax) u 0.75 (B 25 Tou-
Kax); a1 CeBepo-Cukropckoii miomanu K, pas-
Hblii 1.00, otMeuyeH B 15 Toukax u3 22 (68%), K,
paBHbIil 0.75, — B 5 Toukax (23%) [2]. Ha teppu-
Topuu fpaiinepckoro, HoBorogHero, Xapammyp-
CKMX MecTopoxaeHuil B 49 nmyHkrax (13 88) pac-
CMaTpuBaeMoOl TPOBEPKU 3a(hMKCHUPOBAHO ITOJ-
Hoe (K=1.00), a B 36 cnyyasx — xopouree (K=0.75)
COOTBETCTBUE YCTAHOBJICHHON U TpeIioaraeMo
TPYTIIT MPOAYKTUBHOCTU CKBaXXUH [5].

Tem caMbIM yCTaHOBJIEHa BO3MOXHOCTb Ouc-
MAHYUOHHO20 NPOCHO3UPOBAHUS 3E€MENb OIlpee-
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JICHHOW TpyNmbl MPOAYKTUBHOCTU («IE€OUTHO-
CTU»).

ITpuBeneHHbIE TEOPETUYECKUE, SMITMpPUYE-
CKH€ NTaHHBIE TO3BOJISIIOT ClejaTh BBIBOA O pe-
aJIbHOW BO3MOXHOCTU TUCTAaHIIMOHHOTO (C ITOMO-
IO KOCMUYECKON (hOTOMH(OpPMAIIMN) BbISBIE-
HUS HeTEenepCIeKTUBHBIX 3eMeIb U Ha OCTajlb-
Hoit Tepputoput XMAO — FOrpsl.

OcTanoch BBIICHUTb YPOBEHb HAaJEXHOCTHU
MMPOTHO3WPOBAaHUS (Ha KOJTUYECTBEHHOM YPOBHE)
U TIOUWCKA TUIOIIAEH, MEPCIIEKTUBHBIX TSI BHISIB-
JIEHUS TIPOMBIIIIJIEHHBIX CKOTIEHUI Y B-ChIpbs.

ITpoBepka IMCTAHIIMOHHOTO
He()TEeNnpOrHO3MPOBAHUS 3eMelb
Hepacnpe/eeHHOro (hoHaa Heap

ITo pesynbsratam riydbokoro OypeHus, TIpoBe-
JIeHHOTO rnocJje KocMmonemudpupoanus (2011r),
HaMH BBITIOJTHEHA TIpOBEpKa KOCMOMOTOHepTe-
MMPOTHO3MPOBAHUS TMOUCKOBBIX ydyacTkoB I'PP B
HepacnipeaeaeHHoM doHae Heap XMAO — KOrpsl.

PaccmarpuBanuch ydyacTku, oOTmeIIndpupo-
BaHHbBIE JIsI MUHU-IIPOEKTOB — OCHOBHOI YacTU
Tepputopuansubix mporpamm I'PP.

Kapter pe3ynsratoB He(TENPOrHO3HOIO Je-
mudpupoBanuss KC cocTaBisiiUCh €KEromHo.
Ocoboe BHUMaHME YAEISIIOCH OTPUCOBKE 3eMeb
TaK Ha3bIBAEMOTO <«UYEPHOTO» IIPOTHO3a 3eMeJb,
rae BeicokuM (0osee 0.80) 1 MakcuManbHBIM (060-
see 0.95) oxxunasncs puckK HedTernoucka.

Wnest «4epHOro» mporHo3a IIpU KOCMOZE-
mrGpUPOBAaHUN TTOUCKOBBLIX ydyacTKoB 1o IIpo-
rpamme I'PP nmpuHannexana mepBoMy IMPEKTOPY
HAILI PH — IInmunemany B.M., KoTopslit cunTtan
TaKkoe IPOrHO3MPOBaHUE BaXKHBIM, T.K. pe3yJibra-
Thl IUCTAaHIIMOHHOIO ITPOrHO3MPOBAHUS TTO3BOJISI -
IOT OBICTPO U OOBEKTHUBHO PEIIaTh BOIIPOC — TIJIe
B IIEPBYIO ouepelb HE CleAyeT CTaBUThb HE TOJb-
KO ITyO0oKoe OypeHMe, HO U JeTaJIbHYIO CelcMO-
pa3Beaky. OTnemndprupoBaHHbIE IJIST TOMCKOBBIX
YYaCTKOB KOHTYPBI 3eMejlb «UEPHOIrO» IPOrHO3a
BBIHOCWJIM B MUHM-IIPOEKTaX Ha CBOJIHYIO KapTy
obocHoBaHus I'PP.

B TexcToByl0 4acTh IPOEKTOB ITOMEIAJIUCH
KapThl JUCTAHIIMOHHON He(TEePOrHO3HOM OLICH-
KU KaXJIOro M3 IMOMCKOBBIX YYaCTKOB C IOSICHM-

T'EOJ/IOTOPA3BE/IOYHBIE PABOTbI

TeJibHOI 3anuckoit. B 1994 rogy HegTenporHos-
HBIM KOCMoJeIMndprupoBaHueM ObUIO obecrieye-
HO 7 MUHU-TIpOEKTOB, B 1995 rogy — 24. Bcero
ObuTo oTHmemu@pupoBaHo 84 ydacTka Hepacrpe-
nenerHoro ponaa Heap (HDH); va 20 u3 Hux reo-
JioropasBenoyHbie padotsl (I'PP) k 2010 roay nanu
OTpMLATENbHBIN pe3yabTaT, U OHU B JaHHOH pabo-
Te He paccMaTpUBalOTCS.

OrnoucKkoBaHWe YYacTKOB HaYMHAIOCh Kak
MUHUMYM criycTs rofa. B 1995 romy I'PP mposo-
JUIMCH TI0 CEMM MMHHU-TIPOEKTaM (OTKPBITO TpHU
MecTopoxaeHus1); B 1996 — 16 mpoeKTOB, OTKPbI-
To 10 MPOMBILIJIEHHBIX CKOIUIEHUI HEPTU; «ypO-
KaHbIM» oka3zajcs 1998 ron, korna I'PP Beimos-
HSUIMCh Ha 42 yJacTKax, e ObLI0 OTKPBITO 19 Me-
CTOPOXIECHUA.

34 otnemMdpUpPOBaHHBIX MOMCKOBBIX Y4acT-
Ka paccMaTpuBaeMOl TMPOBEPKU IUCTAHLIMOHHO
M3y4YEeHbI HA PETMOHAILHOM MaclITaOHOM YPOBHE,
30 — Ha 3oHanbHOM. Ha 42 yyactkax g0 aemmd-
pUpoBaHUs HEPTEHOCHOCTh HE Obla YCTAHOBJIE-
Ha; TIOCJEAYIOIUM IIyOOKMM OYpeHMEM Ha HUX
OTKpPBITO 79 MecTopoxxaeHuii (13 127 «HOBBIX» MO
OKpYTY).

YyacTKu MpoOBEPKU BpeMeHeM KocMoend-
PUpOBaHUs PACIOIOXEHbl Ha TEPPUTOPUM UYEThI-
pex perMoHajbHbIX 30H: 3amamHoi, [Iprodcko-
Aitnumckoii [4], LentpanbHoit u BocTouHoi,
BBIZICJIEHHBIX 110 OCOOEHHOCTSIM TeKTOHUYECKOTO
CTpOeHUsI, HedTEra3oHOCHOCTH, T'eOJOTUYECKOM
M3YYEeHHOCTH, OCBOEHMIO, M00bIYE U Pa3BUTUIO
uHdpacTpykTypsl. [lepBbie ABE 30HBI HAXOSITCS B
3amnajHoli yacTu OKpyra.

B 3anmagnyio yactb XMAO — IOrpnl ¢ orpa-
HUYEHUSIMU 63-72° B.JI. MOMagaeT GOJBIIMHCTBO
Yy4acTKOB, OTACHIU(GPUPOBAHHBIX JUISI MMHU-
npoektoB I'PP. IIpoBepka kocmodoToHedTe-
MPOrHO3UPOBaHM 3[€Ch BBINOJHEHA Ha 34 yJyacT-
Kax o01ei moianbio 36620 kM2, M3 HUX IUCTaH-
LIMOHHO M3YYeHbl Ha 30HAJBHOM MacCIITAOHOM
ypoBHe 20 yyacTkoB. Ha 23 yyacTkax 10 KOCMO-
nemun@prupoBaHus HE(PTEHOCHOCTh HE ObLIa M3-
BecTHa (y4acTKM ObUIM WM HE OIOMCKOBAaHHI,
MO0 TIOMCKOBOE OypeHHue Aajio OTpULaTeIbHbIE
pe3yabTaThl), T.€. OHU OKa3aJluch 6e3 obyJaroliei
nH@opMalMK, B YaCTHOCTM AMHUHCKHUI y4acTOK

(puc. 3).
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OTKpBITO 1Ba MECTOPOXKICHHS:
1-1OxH0-AMHuHCKO€, 2001T. ckB.275 (M1.FOK3, ne6ut-9,27 M3/CyT);
2-bo6posckoe, 2007r., cxs.4 (1102, 1e6uT-6,3 MS/CyT)

"

3 4 (& s

Puc. 3. Ilposepka epemenem 30HANbHO20 KOCMOMOMOHEPMeNnpoeHO3UPOBAHUS YHACMKA AMHUHCKUIL.
1-4 — 3emau, ouenennvie Kkocmodeuugpuposaruem: 1 — evicokonpodykmuenvie, 2 — cpedHeil npooyKmueHoCmu,
3 — manonpodykmuenvie (1-5), 4 — Henpodykmuenwvie. 5 — IIposepsiowas ungopmayus (Mecmopoxicoenus,
NPOOYKMUBHDbLE CKBANCUHDBL)

Hanexnocts kocMopOTOHEPTEITPOTHO3UPO-
BaHMS MOATBEPXKIEHA 63 OTKPBITUSIMU U 149 (U3
272) TIpOOYKTMBHBIMU CKBaXXMHaMu; 43 cKBa-
>KMHBI OLIEHWIM BO3MOXHOCTb JMCTAaHLIMOHHOIO
MPOrHO3MPOBAHUS «AEOUTHOCTU» elle He MpoOoy-
PEHHBIX CKBaXKMH.

Henrpamsnag vacth XMAO — IOrpsl B orpa-
HUYCHUSIX MepuanaHamu 72° m 78° oTimyaercs
BBICOKOM IIJIOTHOCTBIO pa3BeHaHHBIX ITPOMBIIII-
JICHHBIX CKOTIEHNI Y B-ChIpbs 1 MeHbIIIeH (ecn
He cuMTaTh Itomanbk KOropckoro 3anoBegHnKa) —
«IyCThIX» 3eMesb. Kazanoch Obl, 4TO 34eCh TPy -
HO OXMJIaTh MHOTOYMCJIEHHBIX HOBBIX OTKPBITUIA.
OnHako paccmarpuBaeMasl MPOBEpKa IloKasaja,
yTO Ha 13 pa3pO3HEHHBIX YJ9aCTKaX, «IIYCTBIX» IO
KOoCcMOAeN(pPUPOBAHUS, OTKPBITO 25 MECTOPOXK-
JeHWI 1 TPoOYpeHO 35 MPOAYKTUBHBIX CKBAXKMH.

B sT0i1 wactm okpyra kocmodoToHedTe-
IIPOTHO3MPOBaHUE IMPOBEPEHO Ha 25 ydyacTKax

obuieii miomanbio 23274 thic. KM2. BojblnH-
ctBO M3 HUX (17) mM3ydeHO Ha pPEerMOHAJIHLHOM
MaclluTabHOM YpOBHE.

31ech OTMCTAHIIMOHHBINA HeTEIPOrHO3 TIpo-
BepeH 56 HOBBIMU OTKPBLITUSIMU (M3 127 10 OKpY-
ry) u 98 mpoayKTUBHBIMU CKBakuHaMmu. B 41 myH-
KT€ Ha BOCBMM YYacTKaxX OLIEHEHa HaJeHOCTh
IMPOTHO3MPOBAHMS Ha TOOYPOBOIA CTAIUU CTEIICHU
HePTEIPONYKTUBHOCTHU («I€ONMTHOCTI»).

W3 mpoBeneHHBIX paHee IIPOBEPOK HedTe-
nporHo3Horo aemmdpupoBanns KC [3,4] mpak-
TUYECKUI MHTepeC IpeacTaniseT BbicTpuHCKUA
paiioH (ruroianapo 2,5 Thic. KM?). 31ech IpoBee-
HBI TazoreoxnumMmndeckue mccnenosanust (Cypryr-
ckuit mpoduiab, 1987), «mpuBsiaHHBIE» K yCTa-
HOBJICHHOI TJIyOOKMM OypeHUEM <«IeOUTHOCTU»
JUCTAHIIMOHHO 3aKapTUPOBAaHHBIX 3emenb [1]. B
pe3ybTaTe KOMIUIEKCHBIX Pa0OT BBISIBICHA CBSI3b
nHTeHcuBHOCTU K®DA €O cTeneHblo0 HaChIIeHUS
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razoo0pa3HbiMU Y B nprunoBepXHOCTHBIX 00pa30-
BaHUil (TypTacckasi CBUTA, YETBEPTUYHBIE OTJIO-
JKEeHUS) Hal 3aJIeXXaMU YTJIE€BOAOPOIHOTO ChIPbS:
YyeM sipue aHOMaJIUsI, TEM BbILIE COAEPKAHUE ITUX
ra3oB B K€PHE F€OXMMUYECKUX CKBaXXKUH, MPOOY-
PEHHBIX B €€ Tpeenax.

ITo xocMonemmppupoBaHnio BEICTPUHCKOTO
paitoHa (1985 r.) 3akapTupoBaHbl HedTenepcrek-
TuBHble K®A 4eTbipex Ipynmn MHTEHCUBHOCTU:
cnabas (I'), cpennsist (B), Beicokas (B), sspkast (A).
B pesynbrate cTaTUCTMYECKOTO aHaiIu3a 3aUuK-
CUpPOBAHHBIX AeOUTOB HehTH B 91 MpPOAYKTUB-
HOI cKBaXkuHe (M3 Yucia OleHUBAIOIIUX TUCTaH-
LIMOHHBIM MPOTHO3) BbIACJEHBI YETHIPE TPYIIIbI
«iebutHocTu»: I' — mamas (1 — MeHee 5 mM*/cyT),
B — cpennsist (5 — menee 30 M*/cyT), b — BbIcOKas
(30 — menee 60 m3/cyT), A — Goratas (60 m3/cyT
U 0oJjiee). YCTaHOBJIEHO, YTO «O0JILIIMHCTBO CKBa-
>KWH, TIe 3a(DMKCUPOBAaHbI MPOMBIIIICHHbBIC TIPU-
TOKU HEDTU, MPOOYPEHO B 3eMJISIX C OKMAAEMbIMU
(o uaTeHcuBHOCT K®DA) nebutamu 5 m3/cyt u
oonee» [1, c.17]. CnenyeT OTMETUTD, UYTO TaKKUeE Ke
pe3yJabTaThl OJyYeHbI IO UTOTaM CTaTUCTUYECKO-
TO aHaJIn3a 1eOUTOB 93 CKBaxXWH tora TroMeHCKOM
obsnactu (HuxnenembssHckuii paiioH, 2005 r.).

«HecoBnagenue rpyrnn «1eOUTHOCTH» IIPO-
THO3UPYEMBIX C (DaKTMYECKUMU (+ TpH TPYIIIThI)
3a(MKCHPOBaHO B BOChbMU TTyHKTaxX (9%) paccMma-
TpUBaeMoil MpoBepKu» [1]: ceMb CKBaXXuH ¢ 60-
raTbIMM J1eOMTaMM OKa3ajducCh B 3eMJISIX, TIe 10
KOCMOJEIUMPUPOBAHUIO OXUIAATUCH HEOO0b-
e AeOuThl; MajnoaeduTHass ckB.938 3JamagHo-
Cyprytckoro MectopoxaeHust (2,2 m3/cyt) momna-
Jla B KocModoTo3emuiu rpynnsl A. ITogHoe (Tpyri-
Ma B TPYIINy) MOATBepKaAeHue oxuaaemoit mo KC
NeOMTHOCTH 3a(DMKCUPOBAHO B 37 % ITyHKTOB ITPO-
BepKH [6].

Bocrounasa wactp okpyra (ot 78° B.A. 4O al-
MMWHMCTPATUBHOM TpaHMIIbI) OTJMYAETCS Hau-
MEHbIIIell U3y4eHHOCThIO He ToJIbKO I'PP, HOo 1 He-
(renporHo3HbIM KocMmonemuGprupoBaHUEM ISt
MUWHU-TIpOeKTOB. [IpoBepka BpeMeHEM OCYIIECT-
BJIEHA Ha ISTU yYacTKax OOIIEl ITOIIAIbl0 OKO-
JI0 5 TBIC. KM?, YeThIpe U3 KOTOPBIX (CUHKE Ha PUC.
4) uzydyeHbl permoHajbHO, a onuH (KoThIrberaH-
ckuit) — 3oHanbpHO. IllecTh OTKpBITHIT (M3 BOCH-
MU «HOBBIX») TIOITAJIO Ha yJ4acTKU 6e3 obydaromeit

T'EO/IOIOPA3BE/IOYHBIE PABOTbI

MPOTrHO3 WH(OpPMaIIMHU, T.€. C HE YCTaHOBJIEHHOM
o AemndprupoBaHus HE(PTEHOCHOCTHIO.

TakxuM o6pa3zom, HauOoJbIIas UHGOPMALUS
0 MPOBEpPKEe BpPeMEHEM IMCTAHLIIMOHHOIO HedTe-
nporHo3upoBanus 3emenb HOH mnonydena mist
3anaga XMAO — FOrpsl. Tam pacnosioxkeHo Oosiee
MOJIOBMHBI HE TOJBKO «ITYCTBIX» (10 Aetrpupo-
BaHMs) Y4aCTKOB, HO M «IIPOBEPSIOIINX» OTKPbI-
TUI U CKBAKUH.

TexHonorust mpoBepku rpocta. Ha kapThl Koc-
MOMOTOHEMTEMPOrHO3HONH OLIEHKM TTOUCKOBBIX
yuyacTkoB I'PP HaHOCUJIMCH HE TOJIBKO KOHTYDPBI
«HOBBIX» MECTOPOXIEHUI, HO U CKBaXXMHBI, TIPO-
OypeHHbIe Tocie nemudppupoBaHus. IIpoBepka

COCHOBBII1 EOP

YyacTku (MeCTOpOKICHHSA)
59. Bepxueromskunckuii (IlypsimMckoe)

60. Afiryasckuii (A#rysbsckoe)

61. Kotsirbe ranckuit (Koteirseranckoe, OkyHeBckoe)
62. boposoii (boposoe)

63. Korreinc kuii (Kupckoe, Korreinckoe, JTroknaiickoe)

Puc. 4. Ilouckosvle yuacmku nposepKu 0mKpolmuimu
(mecmoposicOenusmu) u NPOOYKMUBHbIMU CKBANCUHAMU
KOCMOGhomoHedhmenpocHO3UpOBaHUs 0CMOYHOLU YACMU

XMAO —FOepui
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BBIMOJHSIACh MO KOCMOMOTOorpapuuecKoMy Me-
CTOTIOJIOKEHUIO CKBaXKWMH Y MO Pe3yJbTaTUBHOCTU
(TMTPOIYKTUBHOCTH) TJTYOOKOTO OYpEeHUS.

«MepuaomM» OLIEHKM HaJEXKHOCTH KOCMOGO-
Torpapuyeckoro He(pTETPOrHO3UPOBAHUS  Mbl
MPUHSIINA «TOYKY» — MPOAYKTUBHYIO CKBaXKUHY (C
ne6utom 1 M3/cyT u Gonee).

«ToueyHasl» MpoBepKa PETHMOHAIBHOTO U 30-
HaJIbHOTO  KOCMOGOTOHEDTENPOrHO3UPOBAHMS
OCYIIECTBJICHA 10 BCEM MPOAYKTUBHBIM CKBaXKM-
HaM, MPOOYpPEHHBIM 3a 15 JIeT (10 COCTOSIHUIO Ha
2010 rom) mocie kocMmonaemundpupoBaHus. Takux
MPOBEPOK oKazajioch 272. bosbias ux yacts (176
CKBaXXWH) TPUXOAUTCSI Ha PETHOHAJIBHBIN YpO-
BEHb U3YyUYEHMUSI.

Jns Kaxkmol TakoW CKBaXKMHBI B TaOJMIIbI
pe3yJIBTaTOB TMPOBEPKU 3aHOCWIMCH CJIeAylolre
OLIEHKU: «Ia» (MOJIHOE MOATBEPXIECHUE MPOTHO-
3a), €CIM CKBaXKMHa Tomaja B KOHTYpbl HedTe-
MepCIeKTUBHBIX (MTPOAYKTUBHBIX) 3eMeJb; «aa/
HeT» — B 3eMJIM, IIPOTHO3UPYeMbIe MaJIONepCreK-
TUBHBIMU (MaJIOIPOAYKTUBHBIMU), 10O (B pem-
KHX CJIydasix) Ha MX KOHTYp; «Ha000OpOT» — KOT-
Jla IPOAYKTUBHAS CKBaXKMHA OKa3blBajach B KOH-
Type OecrepcreKTUBHBIX (HEMPOIYKTUBHBIX) KOC-
MoGoTOo3eMeNb; «0e3 OLIEHKW» JIM0O «HESICHO»
— B IPUPOAHBIX TTOMexax JelndpupoBaHuio (00-
BOJHEHHBIC peYHbIE MOWMBI, OTKPHITHIE 00JIOTA),
pexe B 3eMJISIX, MHTePIPETUPYEMBIX HEYBEPEHHO.

Pe3zyabmamor nposepku «IpoJyKTUBHBIM» OY-
peHueM Ha yyactkax H®OH okazanuck BbICOKUMMU,
a UMEHHO:

194 mpomyKTUBHBIE CKBaXXMHBI U3 272 TIpo-
Bepsitonux (71%) 3aduxkcupoBaiu moaHoe («1a»)
MOATBEPXACHUE OUCTAHIMOHHOTO HedTenpor-
Ho3a. [To TakoMy «KecTKOMy» BapuaHTy OLIEHKU
— 3TO JaJeKO He JYJIIUil mokasaTenb. [1o «Msr-
KOMY» JIOTMYeCKM Oosiee MpaBUIbHOMY (0€3 cKBa-
>KVMH, TIONAaBIIMX B MOMEXHW el prupOBaHUIO)
BapuaHTy IONTBepXAeHUe Oyner Bbiie — 78%
(194 u3 272-24).

ITonHoe HenmonTBepXXIeHUE, C OLIEHKOUN «Hao-
00poT», 3acUKCHUpoBaIM 18 MPOAYKTUBHBIX CKBa-
*kUH (7% 1O XeCTKOMY BapHUaHTY); OHM ObLIU
MPpOOYpeHBI Ha 3eMJISIX, OLIEHEHHBIX Ha I00YpOBOit
CTaiuu KocMojelnppupoBaHueM Oecrepcrnek-
TUBHBIMU, HETTPOTYKTUBHBIMU.

36 CKBaXXWH OKa3aJMCh WM B MaJIOIIEPCIIeK-
TUBHBIX KOCMOMOTO3eMJISIX, WJIM HA UX KOHTYpE.
[To TOii Xe olleHKe pe3yJabTaT «IOATBepXkKIeHue,/
HeToATBepXKAeHue» («1a/HeT») 3apuKCcUpoBaH B
13% cnyyaes.

Jlyyimue TmokazaTteayd JOCTOBEPHOCTHM jajia
MpoBepKa CKBaXKMHAMM, OTKPBIBILIMMU TTPOMBIIII-
JIEHHBIE CKOILJICHUST He(PTH.

82% wmecropoxnenuii (104 u3z 127) OTKpHITO
B 3eMJISIX, IMCTAaHIIMOHHO OLIEHEHHBIX HedTemnep-
CMEeKTUBHBIMM (Ha PETMOHAJIIBHOM YPOBHE M3yYe-
HUSI) U IPOAYKTUBHBIMM (HA 30HAJIbHOM YPOBHE);
OHM JAJIX OLIEHKY «/1a» (TTOJTHOE MOATBEPXKICHME).

CKBaXXMHBI-OTKPBIBATEIbHULIBI YE€THIPEX MeE-
cropoxaeHuit (3%): JloraueBckas 310 1 3amagHo-
Kapnamanckast 555 okaszanuch B 3eMJISIX, UHTEP-
MpeTupyeMbix HeyBepeHHo; YampoBckas 170 u
IOxxHO-MbITasixunckas 7504 — B moiiMe BOIOTO-
KOB.

14 mectopoxneHuii (11%) OTKpHITO B Majio-
MePCIEeKTUBHBIX WU MAJOMPOAYKTUBHBIX KOCMO-
doTozeMIIsIX.

Tonbko msTh OTKpHITHI (4%) Moo Ha 6ec-
MepCreKTUBHbIE, HEMPOAYKTUBHBIE KOCMO(dO-
TO3eMJIM, AaB OLEHKY MPOTHO3WPOBAHUIO «HAO-
0opoT» (mosHOe HemoaTBepxkaeHue) — 31o Ho-
BoHsuIMHCKOe U CeBepo-KoHauHcKkoe (Ha 3ama-
ne okpyra), Cuiamapckoe, HoBoOBICTpHHCKOE
u IOxHo-AHUKMHCKOE (B LIEHTPAJIbHOW 4YacTu
XMAO — FOrpsl) MECTOPOXIEHMUSI.

IIpenctaBiasiioT MpaKTUUECKUIl MHTepec pe-
3yJITaThl MPOBEPKU OTKPBITUSIMU <«ITYCTBIX» 3€-
Meb (10 KocMoaelndpupoBaHus). bonee mono-
BUHBI «HOBBIX» MECTOPOXIEHUN (79 OTKPBHITHUIA)
okazajoch Ha 41 mouckoBoM ydacTke (oO1Leit mio-
manbio 6ojee 39 Thic. KM?) ¢ HE YCTAaHOBJIEHHOMR
J0 KocMojaemMnppUupoBaHus He(TEHOCHOCTHIO
— MO0 HeonouckKoBaHHBIX (13 yyacTkoB), 1100
C OTpULIATEILHBIM Pe3yJIbTaTOM IIyOOKOro Oype-
Hus. TeM caMbIM, U1 66% oTaend@prupoBaHHbBIX
yuactkoB HOH He Tosnbko He ObLIO oOyvarolei
(rporHo3upoBaHue) nHGopMalu (He ObUTH OTO-
KCKOBaHbI), 00Jiee TOro, 1151 0ONBIIMHCTBA U3 HUX
(28 yyacTkoB) OoHa OblIa ¢ OTpULIATEAbHBIM 3Ha-
KOM (0 12 «IIyCTBIX» CKBaXXMH TJIyOOKOTro Oype-
Hus Ha KorTeiHcKoM yyactke). IIpoBepka ycra-
HOBWJIA, 4TO (hOTOHE(TENPOTHO3 TaKUX 3€MENb
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TTOITBEPKIEH MOJHOCTHIO («Ia») 64 OTKPBITUSIMU
(81%), He moaTBepKAEH («HA0OOPOT») — YETHIPh-
Ms (5%); neBsiTh MecTopoxaeHuii (11%) sToT npo-
THO3 TIOATBEPIWIN/HE TOATBEPAMIN («1a/HET»),
MOMaB B MaJONepCneKTUBHbIE (MaJONPOAYKTHUB-
HBIE) 3EMJIU.

TaxuM o6pa3oM, ycriex IMCTaHIIMOHHOTO MPO-
THO3UPOBAHUS 3eMeJb C POMBIIIUICHHON HedTe-
npoayktuBHocthio HOH oxpyra mo cratuctuye-
CKM JoctaTouHoi mpoBepke (rmoutu 300 rmpomyk-
THUBHBIX CKBaXXWH Ha 60-TH pa3pO3HEHHBIX ITOUC-
KOBBIX y4acTKax OOIIIeil Turomiaabo 6ojee 65 ThIC.
KM?) COCTaBMJI TTO <«KECTKOMY» BapUaHTy OIICH-
k1 71%. Haumenwimm (69%) oH 3apukcupoBaH
B Hambojiee uzydyeHHoit yactu XMAO — IOrpst
— 3amagHoil (34 MOMCKOBBIX ydacTKa ILIOIIAAbIO
0Kk0J10 37 Thic.KM?, 149 OLIEHOYHBIX CKBaXWH, 63
oTkpeiTUst). Ha 1% 3TOT ycmex BbIllle B LIEHTPE
okpyra (25 y4JacTKOB ILIoIIaaplo Oojiee 23 ThIC.
KM?, 98 ckBaxMH, 56 MecTopoxKaeHUit). Makcu-
MaJieH OH Ha BocToke (92%), omHaKo TaM CTaTH-
CTUYECKM HEAOCTaTOYHa MpoBepstonas uHGop-
Marnus (5 y9acTKoOB, 5 ThIC.KM?, 25 CKBaXXUH, 8 Me-
CTOPOXIEHUM).

«Yepusoiii» (mo B.U. IInuaeMaHy) mporHos
(KocMOGOTONMPOTHO3UPOBAHNE HETPOAYKTUBHBIX
3eMeJib) OKa3ajicsl He CTOJb IPEACTaBUTEIbHBIM.
ITonHoe moaTBepxaeHUe («da») AUCTAHLMOHHO-
IO TIPOTHO3MPOBAHUSI «ITYCThIX» 3eMeJb MO OKPY-
ry 3apuKcupoBaHo B 22% MyHKTax MpoBepKH (35
CKBaXWH u3 168 HempoayKTuBHBIX). HaumbGomee
yernelieH (23%) 3TOT MPOTHO3 B 3aMagHoi YacTu
oKpyra, rae npodypeHo 137 «Hepe3yJbTaTUBHBIX»
CKBaxuH; cpenuuii (21%) — B ueHtpe (89 «<HOBBIX»
CKBaXXMH); Ha BOCTOKE — YCIIeX TPOTHO3UPOBAHUS
OLIEHEH OJHOI CKBaXKMHOU 13 17 MpOBEPSIIOIINUX.

PeanbHOil MBI cyuTaeM BO3MOXHOCTb KOC-
MOGOTOINPOTHO3UPOBAHUS Ha JOOYPOBOI CTaauN
«1eOUTHOCTU»  (CTeMeHU HeDTeNnPOAYKTUBHO-
CTU MO TpynmnaM aedbutos HedTu). IIpoBepka Ta-
KUX oXuaaHuii BbirmojHeHa 100 ckBakMHaAMM Ha
30 oTmemm@prupoBaHHBIX 30HAJBHO yJacTKax; Ha
22 U3 HUX J0 KOCMOJel(ppupoBaHus He(TeHOC-
HOCTb He OblJIa yCTAHOBJICHA.

s kaxaoil u3 89 MpoAyKTUBHBIX CKBaXKMH
(B 4MCIO OLIEHOK HE BOIILIO 7 CKBaXKWH, OKa3aB-
IIMXCS B TPUPOIHBIX TOMexax AelnudpupoBa-

T'EOJIOIOPA3BE/IO9HBIE PABOTbBI

HUIO) B Ta0JI. 1 BBIHOCWJIA PE3YJIbTaThl UCITBITAHUIA
Ha MPUTOK, TIPU 3TOM Opajiu MaKCUMaJIbHbIC 3Ha-
yeHMs1 0e3 ydeTa HeTenpoAyKTUBHOTO MacTa 1
JIPYrux Iokasarejeid ucnbitaHuii. [1o atum 3Ha-
YEeHMSIM OMpeesiiach ycTaHoBieHHas (dakTtu-
yeckas) rpymmna «aeoutHoctu». [locaenHss cpas-
HUMBaJach ¢ MporHo3upyeMoii. OlieHUBajlach CTe-
MeHb COBITaJICHUSI YCTAHOBJIEHHON U OXUAAeMOM
rpyrin. Takum 006pa3oM, «T€XHOJIOTHST» MPOBEPKU
ocTajach Takoii ke, Kak B 1985 roay [2].

I[MomaeM  (100%) cuuTamoch CoOBHIAIeHUE
«Tpynma B rpymmy», xopoimm (75%) — ¢ pa3Hu-
1Ieli Ha OJTHY IPYIIITY, YIOBJIETBOPUTEIbHBIM (50%)
— C pasHUIIEW Ha ABE TPYIIIbI.

OLieHKa C TOYHOCTBIO «HA00OpPOT» 3aUK-
cupoBaHa B 4YeTbhlpex TNyHKTax: JlymyTuHcKast
ckB.10903 (mebut — 56 m3/cyT), MonmcKast CkB.22
(2,5 M3/cyt), Hsammuckast ckB.29 (8,7 m3/cyT) n
Ceepo-Erypbsixckast ckB.82 (5,8 m*/cyr). CkBa-
>KMHBI OKa3aJuCh B 3eMJISIX, OTHEIIM(GPUPOBaH-
HBIX HEMPOAYKTUBHBIMU.

Kpome Toro, mpoBepka OypeHHeM yCTaHOBM-
Ja cienytoiee (Taosa. 1):

— oaHa TpeTh (31) MPOAYKTUBHBIX CKBaXXMH
nostHocThio (100%) — rpynma B rpymnmy — IOMI-
TBepAWIa JUCTAHIIMOHHOE TPOrHO3MPOBAHNUE
cTerneHn HePTeTPOLYKTUBHOCTH («ICOMTHOCTHY);
B OCHOBHOM (21 CKBaXXuHa) — 3TO CPeaHSs TPyM-
ma (5-30 M3/cyr);

— 00BIIMHCTBO (52%) ckBaxkuH (46) BBISIBU-
JIO pacxoXJeHUE YCTAaHOBJIEHHOW «1eOUTHOCTU»
C MPOrHO3MPYEMOI Ha OJIHY TPYIIMY, 1aB OLIEHKY
«xopoiuee coBraneHue» (75%);

— 1recth ckBaxkuH (7%) BBISIBUIIA PACXOXIC-
HUME Ha JIBe TPYIIIbl — «yIOBJIETBOPUTEIBLHOE CO-
BriageHue» (50%).

35% cnyyaeB 1oJIHOrO (TpyIIia B TPYIIILy) CO-
BMaIeHUsI TTPOTHO3UPYEMBIX TPYIII «IeOUTHOCTU»
C YCTAHOBJEHHBIMU — pe3yJbTaT, KOHEYHO, He
OYeHb yoeauTeabHbIi. [opa3no OoIbIINiA MPaKTU-
YeCcKUii MHTepeC, MO HallleMy MHEHMIO, TIPEICTaB-
JISIeT AUCTAHLIMOHHBIN MPOTHO3 cpedHell «1e0nT-
HocTh». Kak yxke orMmevanoch, 40% MpoOmyKTUB-
HBIX CKBaXXUH BBICTpMHCKOrO paiioHa UMEIOT Ae-
ouTsl oT 5 10 30 M3/cyt [1]. 86% TaKuX CKBaXUH
HuxHeaeMbssHCKOTO paiioHa MpEeACTaBISIIOT 3Ty
IpyIIy Ha BOCTOKe okpyra — 61% [6].
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Tabauya 1 (ppaecmenm)

PesynbraTsl npoBepku OypeHuem KocMo(hoToHe(h)TenPOrHo3MPOBAHNS «1€OUTHOCTH» (CTeNneHn
He()TeNnPOIYKTUBHOCTH) HA MIOMCKOBBIX YYacTKax HepacnpeaeaenHoro ¢gouna veap XMAO — FOrpobt
3a1995-2010 roapt

Yuactku (BblIeseHbI ¢ < >~ CreneHb NOATBEPKIACHUS
HeycTan éB JTCHHO# 20 é = Ipynnbi «1e0uTHOCTH> (TEOUTBI, M?/CYT) rlpof‘lﬂ oazl:m
KocMoaemnppupoBaHus = E‘ BAPHAHTHI OIEHKH
He()TEHOCHOCTBIO), X HOMepa g 'S IIporno3upyemas Ycranosi. » »
&) = ¢opmabHbIi <«KECTKHI»
Hroro Ha 30 yuactkax HOH | 89 ckBaxun S:I?OTE:H__% g IZ]:('B
(otmeprupoBaHHBIX 10 IpyIinam CDCIHAS —32 CKB.
30HAJIbHO) MPOTHO3UPOBAIKCH | TPOTHO3UPYEMOIA MI;;; o —14 oxp.
NeOUTBI: «I€OUTHOCTU»: HEIPOMYKT, — 5.CKB
2 CKBaXKUHBI oorarast — 1 ckB. | mosiHoe -1 (50%) Ha-1
_ 3
Gonee 60 m*/cyT (100%) Goratas cpennsist — 1 ckB. | ymoBi. -1(50%) HeT-1
BbICOKasi - 5 CKB. | mosiHoe-5 (14%) Ha-5
Goratasi-9 CKB. xopoiee-9 (25% HeTr-9
- 30-60 M*/cyT 36 ckBaxkuH (100%) BBICOKasI cpensisi-20 cKB. xogomee—ZO( G 5‘%) HeT-20
Majiasi-2 CKB. ynosnetB.-2 (6%) | HeT-2
cpenusas-21 cks. | momHoe -21 (66%) | [da-21
- 5-menee 30 M/c 32 CKBa>KMHBI CpeHsis BBICOKasi-6 CKB. xopomee-6 (19%) | HeT-6
yT (100%) pea Majasi-4 CKB. xopouiee-4 (12%) | Her-4
oorarasi-1 ckB. yiosi. -1(3%) HeT-1
Majasi-4 CKB. nosiHoe-4 (29%) Ha-4
- 1 menee 5 M*/cyT 14 ckBaxuH (100%) Masast ggﬁﬂﬁ:ﬁ;{é (;l]((l; ;;ggﬁ%%gé;%%) :g:;
Goraras-1 ckB. Heynos. -1(7%) Het-1
OoraTast Hao6opoT- 1 Her-1
5 BBICOKAS Ha000poT- 1 Het-1
- MeHee 1 M3/cyT u «I1ycThie» 5 CKBaXXMH HEIPOAYKTUBHAs pp——— HAOGOPOT-2 >
Masast Hao0opoT-1 HeT-1
mosHoe-31 (35%) T
B xopouiee-46
cer o Hasemisx HOH 89 ckBaxxuH (100%) S rpynn 4 rpynibl OBIL -6 31(35%)
YAOBIL HeT-58
Ha000poT-6
B T.4. Ha yuacTKax (22) 46 cKBaXuH SEIETE:H__IZ%K;'(B
C HEYCTAaHOBJICHHOU 10 TpyIIam cpenmsi — 11 CKB'
(o nemmndprupoBaHUs) MPOTHO3UPYEMOIi MI;J'[IE[IH 10 cks ’
He(PTEHOCHOCTBIO «1I€OUTHOCTU» HETPOIYKT., — 4 cxp
TporHo3upyeMble TPYIITHI
«leGUTHOCTI> - Goriee 60 M°/cyT 1 ckBaxkuHa GoraTasi Oorarasi-1 cKB. moaHoe-1 (100%) | da-1
BbICOKasi-1 CKB. nosHoe-1 (5%) Ha-1
3 Oorarasi-3 cB. xopoiee-3 (15%) | Het-3
- 30-60 »’/cyr 20 cxpaxu (100%) BBICOKAA cpennsas-15 cks. | xopouee- 15(75%) | ner-15
Masasi-1 cKB. ynosi. -1(5%) Her-1
- 5 — menee 30 M3/cyT 11 ckBaxus (100%) CpeHss ;I;?II;I;;_I;-CQK;I.(B' gggg}?_geg_z(%?% ) i[:T-?z
Majiasi-2 CKB. nosiHoe-2 (20%) Ha-2
doweneSw/or | Womwm (00 e | SOmmOon epouce 6 (D) | nerd
Ooraras-1 cks. Heynosi.- 1(10%) | Het-1
ooraras-1 HaobopoT-1 HeT-1
- MeHee | M?/CyT U «ITyCThIe» 4 CKBaXKMHBI HETIPOAYKT. cpenHsis-2 Hao000poT-2 HeT-2
Manas-1 HaobopoT-1 HeT-1
e B 413
Bcero 46 ckBaxuH (100%) S rpynn 4 rpynibl gBH ) (28%)
YAOBIL. Her-33
Hao0opoT-5
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ITo pesynbratam npoBepku Ha 30 oTaemud-
PUPOBAHHBIX  30HAJIBHO-TMIOMCKOBBIX  ydacTKax
H®H ycraHosneHa Bbicokas (66%) HagexXHOCTb
MPOrHO3UPOBAHUS TI0 KOCMMYECKMM CHUMKaMm
npeobaagaomux (Cpeau MPOMBIIIJIEHHbBIX) 1e0U-
TOB, T.€. 5-30 M3/cyT. OHa BBIllIE, YEM B COCETHUX
paiioHax. Tak, B HuxkHeneMbsiHCKOM palioHe cTe-
TeHb TaKOTO MTOATBEPXKACHUS cocTaBisieT 61%; Ha
BOCTOYHBIX 3eMJISIX pacCMaTprMBaeMoe MOATBEPK-
neHuve 3adpukcupoBanu 58% MPOIYKTUBHBIX CKBa-
SKUH: B 26 ITyHKTaxX OXKUIAHWS CPETHUX 1eOUTOB 15
CKBaXXWH TMOJHOCTBIO MOATBEPAUIN 3TO MPOTHO-
3upoBaHue [6].

Ha yyacTkax ¢ HeycTaHOBJIEHHOM (110 mermd-
pUpoBaHUsI) HEMDTEHOCHOCThIO M3 11 CKBaXmWH,
MPOBEPSIOIIMX TPOTHO3UPOBAHUE CPEIHUX 1e0M-
TOB, B 9 MOJHOCTHIO MOATBEPANIOCH TPOTHO3UPO-
BaHue (cM. Taba. 1).

TakuMm o00pa3oM, BBIMOJHEHHAs IPOBEpKa
KOCMO(OTOIPOrHO3MPOBAHUS CTEeMeHU HedTe-
MPOAYKTUBHOCTY TI0Ka3aja, 4YTO JAUCTAHIIMOH-
HbBII METOJ MOXXHO MCIIOJIb30BaTh ISl AKCIpecc-
HOTO BBISIBIEHUSI cpeaHeacOuTHBIX (5-30 M3/cyT)
3eMesib B MeCTax ellle He MPOOYPeHHbBIX CKBaXKMH.

B wenom, pesynabraThl MHOTONETHEU (1995-
2010 romnl) 1 MHOTOYKCIIEHHOM (64 ydacTKa B pas-

TEOJIOIOPA3BE/IOYHBIE PABOTbI

HBIX YacTsX okpyra, 127 oTKpbITUiA, 272 MPOIYK-
TUBHBIE CKBaXXWHBI) MPOBEPKU JBYXYPOBHEBOIO
(permoHabHOIO, 30HAJbHOIO) KocModoTorpa-
(pryeckoro HeMTENMPOrHO3UPOBAHUS 3eMETb He-
pacnpenesieHHOro ¢oHIa Help OKpyTa IoKa3bIBa-
0T, UTO:

— JIUCTAaHLUMOHHOE, C TTOMOIIbIO KOCMUYE-
CKMX CHUMKOB, BBISIBJIEHUE Ha JHEBHOU MOBEpX-
HOCTH CJI€IOB CKPBITBIX Ha MIyOMHE MPOMBIIII-
JIEHHBIX CKOTUIEHUI Y B-ChIpbsl HaleXKHO; YCIIeIII-
HOCTh Takoro mnporHosupoBaHus 0.86 (permo-
HaJIbHBIA MacIITaOHBIN YPOBEHb, 58 MOJIHBIX MO -
TBEPXIEHUI M3 72 OTKPBITUN ITyHKTOB IPOBEpP-
ku) u 0.84 (30HANBHBIN, 46 TIOATBEPXKICHUI U3 55
MPOBEPOK);

— YCMEUIHO IIPOTHO3MPOBaHUWE HePTENpo-
JTYKTUBHOCTH el1le He TpoOypeHHbIX CkBaxkuH (.71
(Mo «xecTKoil» onieHke 272 ckBaXuHamu, ¢ 194
MOJATBEPKACHUSIMU ) ;

— 23(p(peKTUBHO MPOTrHO3UPOBAHME HA Y4acCT-
Kax C HEYCTaHOBJIEHHOU (10 KocMoaemuppupo-
BaHus) HedTeHOocHOCThIO (0.81 11 OTKPBLITUIA,
0.73 — CKBaXXWH).

— JIMCTaHIIMOHHBIA METON TPOIIEa WCIIbI-
TaHW€ BpPEMEHEM M Ha OCTAJbHBIX MOMCKOBBIX
yuactkax ['PP.
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PASBUTUE HE®TIHOMN OTPACJIU XAHTBI-MAHCUMCKOTO
ABTOHOMHOTO OKPYTA — IOI'PbI B COBPEMEHHBIX YCJIOBUAX

A1l Toacmonvimxun, H.B. Myxapaamoea, K. B. Koposun

Pazpabotka HePTIHBIX  MeECTOpPOXIECHUM
IOrpel Havanack B 1964 romy u IpomosoKaeTcs
yxe 6oiee 50 jeT. BOIBITMHCTBO MECTOPOXKICHUIA
C HavyaJbHBIMU M3BJICKAaeMbIMHU 3aracaMu CBBI-
e 16 MuIpa T ObUIM BBEIEHBI B 9KCILIyaTalllIo 10
1995 1. 1 Haxo#sATCS B pa3pabOTKe yKe MHOTO JIET,
YTO TMO3BOJISIET UX OTHECTHU K «3PEJIbIM MECTOPOXK-
neHussM». C 1978 mo 2013 rr. Ha mpoTskeHuun 35
et XMAO — KOrpa npousBoauio 6oJiee oJI0BU-
HBI 100bIYM HepTH Poccnm, obecrnieunBas ee cra-
ounbHy1o 10o0b14y. C 1999 1o 2007 IT. Ha mpoTsIXKe-
HUU JEBSITU JIET Ha MECTOPOXICHUSIX OKpyTa 00e-

(AY «HAL] PH um. B.U. llInunomana»)

CIIEYMBAJICSI THTEHCUBHBIA POCT YPOBHS JOOBIUM.
CpengHecyTrouHast 1oobr4a HedTH BeIpocia Ha 307
THIC. T, 4TO coctaBmiio 60% (puc. 1) ypoBus 1998
r. C 2008 r. HayaJlOCh €CTECTBEHHOE CHILKCHUE
roJ0BOI J00bIYM OKpyra B mpexpeiax 2-2,5%. K
2014r. cHIXeHMe CpeTHeCYyTOYHOI TOOBIYM COCTa-
Bus1o 77 teic. T, i 10% yposHs 2007 . HeBbimon-
HEHME MIPOEKTHBIX pelleHUI 110 100bde He(TH B
npeaenax 3-3,5% B cooTBeTCTBUU ¢ «Metoguue-
CKMMH yKa3aHUSIMU I10 IIPOEKTUPOBAHUIO pa3pa-
0OTKM HEe(PTIHBIX U Ta30HES(PTIHBIX MECTOPOXKIIE-
Huit», yrBepxkaeHHbix IIpukazom MuHucTepcTBa
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Puc. 1. lunamuka cpeonecymouroii doowvruu negpmu no XMAO — FOepe
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npupoaHbIX pecypcoB PD (Ne61 ot 27.03.2007 1)
CYUTAETCS IOMYCTUMbIM U HE MIPOTUBOPEYUT MPU-
HSTBIM IMPOTHO3aM J00bIYM HE(PTH IO OKPYTY, IO~
3TOMY CUYUTaATh CHUXXEHME JOOBIYU B OKpyre 00-
BaJIbHbIM HET HUKAaKUX OCHOBaHUIA.

Puc. 2 paer mpeacraBieHue O CTPYKType U3-
BJIEKAaeMbIX 3aracoB pacrpelneiecHHoro ¢oHaa
Henp XMAO — Orpsl. J100b1T0 49% n3BIEKaeMbIX
zanacoB ABC +C, okpyra. PasbypeHHbie passe-
JaHHbIe 3arachl cocTtaBisiior 19%, Ha HepasOy-
peHHbIC pa3BelaHHble 3anachl npuxoautcs 17%,
Ha TIpeIBapUTE]bHO OLICHEHHBIE 3arachl KaTero-
pun C, npuxoaurcs 15%, T.e. Ha GanaHCe OKpy-
ra CTouT 0oJiee TOJIOBUHBI MEPBOHAYAJIBHBIX 3a-
nacoB ABC +C,. Jlaxe ¢ yueToM TOTO, 4TO Kaye-
CTBO 3THX 3aIllacoB HMXKE KayecTBa paHee pa3oy-
PEHHBIX, TOOBIYHBIM MOTEHIIMAT He(PTU OCTATOY-
HBIX 3aI1acoB OKpyra, cTosIux Ha [ocymapcTBeH-
HOM OajlaHce, TPEeACTaBIISICTCS JOBOJBHO 3HAUM-
TEJbHBIM.

Puc. 3 xapakTepu3syeT TeKylre U3BIeKaeMble
3anachl Hept XMAO — FOrpei Ha 1.01.2014 rona.

PA3PABOTKA U JIObbIYA

OTOOp BBICOKOMPOAYKTUBHBIX 3aMacoB C MPOHU-
LIAeMOCTbIO KoJuiekTopoB 6oyiee 10 M/l cocTaBui
74% 1nipu 06GBOAHEHHOCTH NpoayKiuu 6osee 90%.
Bce 6ombliyto posib B 100bIYE€ OKpyra HAaYMHAIOT
WUrpaTh TPYIHOUW3BJIEKAaeMble 3amachl, BbIPaOOT-
Ka KOTOpbIX cocTaBmia 24% mnpu 0OBOTHEHHOCTH
npoayKuuu ckBaxuH 57%. B 2014 rony TpyaHou3-
BJIeKaeMble 3amachl obecrieurnsiv 48 % romoBoii 10-
ObIYM OKpYTa.

C nedbutamu 1o HepTH MeHee S T/cyT paboTa-
710 6071€€e 36 Thic. ckBaxkuH (50%), KOTOpbIE TOObI-
i 28 MitH T HedTH (11% romoBoii TOOBIYM OKpPY-
ra). C oGBOAHEHHOCTbIO MpOAYKLIMKM Oonee 95%
paboTajo cBbille 25 Thic. cKBaXuH (35%) ¢ rogo-
Boii mo0Obrueit 37 MiaH T Hedptu (15% rogosoit 10-
Ob1uM okpyra). B uenom, 44 ThicIunM HU3KOAEOUT-
HBIX M BBICOKOOOBOMHEHHBIX CKBaXXMH TOOBLIU
B 2014 1. 53 mnH T HedTH (21% romoBoit 1OOBIYM
OKpyra).

OcHoBHas no0bYa HehTH IO OKPYry Ipo-
M3BOAMUTCSI U3 3aIlacoB, BBEJACHHBIX B pa3paboT-
Ky 1o 1995 . 3a 2013 rog ux moOblya cocTaBuiIa

Pa3BepaHHble
Hepa3bypeHHbIe 3anachbl
pacnpepgeneHHoro oHpa
Henp
17%
KWUH=0.274

\

pacnpeaeneHHoro poHAa

MNMpepnBapuTensHO
OLeHeHHble 3anachbl

Heap
15%
KWH=0.242

[HobbiTas HehTb

49%

Pa36ypeHHble 3anacbl
pacnpepeneHHoro oHaa
Heap
19%
KWH=0.409

Puc. 2. Cmpykmypa 3anacoe negpmu pacnpedenennoeo gponoa vedp XMAO — Hepoi
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Puc. 3. Xapaxmepucmuka mexyuiux uzenrexaemoix 3anacoe XMAO — FOepvt na 01.01.2014 e.

83% oxpyxHoIi 100b4u. CliemyeT OTMETUTh, 9TO,
HECMOTpPsI Ha BBICOKYI0 OOBOAHEHHOCTh ITPOAYK-
LIMY CKBaXXKWH, 3aMachl JUIMTEJILHO pa3padaThiBac-
MBIX MECTOPOXICHUI eIlle 3HAYUTEIbHbBI U SIBJISI-
I0TCSI OMHUM U3 (DaKTOPOB MOAACPXKAHUS YPOBHS
OKPYXHOU J100BIYN.

B 2014 1. Ha mpombiciax XMAO — IOrpsI 06110
100bITO 250 MIH T HeTH, uTo HAa 4,7 MuTH T (1,9%)
MeHbIne, yeM B 2013 . [IpoeKTHBII ypOBEeHb IT0 J0-
Obrye HeTH BBITOTHEH Ha 97%. OO0beM 3KCILTya-
TallMOHHOTO OypeHUsT cocTaBwia 12,5 MJIH M U C
2005 r. BeIpoc B 1,7 pa3a. B pazpaboTKy ObLIO BBE-
JIEHO CBBIIIIE 3,5 THICSY HOBBIX JOOBIBAIOIINX CKBA-
SKMH.

B 2014 . 6bI710 TIpOBEAEHO CBBIlIE 26 THICSY
reoyioro-TexHoyornueckux meponpusatuii (I'TM),
yTo Ha 4 TeICAuM Oojbie, yeM B 2013 . [Ipupoct
oo HedTr 3a cuer ['TM coctaBmt 26 MJIH T,
i cBbiie 10% rogoBoil 0ObIYM OKpYyTa.

HanGonbmmii 3(peKT ObLI ITOJTydeH OT THIPO-
pa3phbiBa IJ1acTa, OypeHUsl TOPU30HTAIbHBIX CKBa-
>KMH, OOKOBBIX CTBOJIOB U (DM3UKO-XMMUYECKUX

MeTonoB. CrenyeT nmpu3HaTh, uTo B 2014 . 13-3a
CHIDKEHUS KayecTBa 3armacoB M 3(MQPEKTUBHO-
ctu I'TM He yganoch BOCIIOJIHUTh €CTECTBEHHOE
CHIXeHHMEe 0a30BOIi JOOBIYM OKpYra, HECMOTPS Ha
poct 00bemMoB I'TM, 4TO TIpUBENO K HEOOCTIXKE-
HUIO IPOEKTHOT'O YPOBHSI 10OBIYM HE(DTH.

Havasio ecrecTBEeHHOro CHWXEHHUSI HOOBIYM
HedTU 10 OKPYTY AeNaeT aKTyaJbHOIl OLIEHKY 10-
ObryHOro moteHiuana KOrpel Ha COBpeMEHHOM
aTamne U MyTU ero peaanu3aluu.

OneHuBasg OOOBIYHBIN TIOTEHLIMAI HepTH
XMAO — FKOrpBI, paCCMOTPHUM €TO0 caraeMhle:

1. Texymme 3amacel He(TU pacHpeacaecHHO-
ro ¢oHma, crosiue Ha [ocymapcTBeHHOM OanaH-
ce, COCTaBIISIOT 51% HavallbHBIX U3BJICKACMBbIX 3a-
ImacoB okpyra. B cocTaB aTux 3amacoB BXOIST Te-
KYIlIMe 3amachl pa3padaThIBaeMbIX MECTOPOXKIE-
HUM M UMEIOTCS ellle MECTOPOXISHUS pacIipenc-
JIeHHoro (¢oHAa, He BBeIEHHBIC B pa3pabOTKY.

2. ITpupoct 1066191 HEPTH B pe3yabraTe Mpr-
MEHEHUSI COBPEMEHHBIX TEXHOJOIMIA U METOIOB
yBeIMUYeHUsI He(hTeOTIauu SIBISIETCS BTOPBIM CJla-
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raeMbIM TOOBIYHOTO TTOTEHIIMaIa OKpyra. MeTobl
yBeanueHus Hedreornaun (MYH) u npoBoaumeble
reoJjioro-texHoyiorndyeckue meponpusatus (I'TM)
B CBOE€ BpPeMsI ChIIPpAJIM 3HAYUTEIbHYIO POJIb B PO-
CT€ TOAOBBIX YPOBHE OKPYKHOW JOOBIYM HEDTH.

OnHako TpaAUIIMOHHBIE TEXHOJIOTUW CHUXKa-
IOT CBOM BO3MOXHOCTHU ISl pocTa 1oobuun. Ctpa-
Terus MOBBIIIEHUST He(hTEOTAaYu COCTOUT B CO3/1a-
HUM HOBBIX TEXHOJIOTUI He(PTeA00bIYM, OA3UPYIO-
IIMXCs Ha NIyOOKMX (DyHIaMEeHTaIbHBIX UCCIIEI0-
BaHMUSIX.

Cnoxwusieecss B HedTenoosue IOrper mo-
JIOKEHUE MOXET OBITh YJIYYIIEHO TOJBKO ITy-
TeM WHHOBAIIMOHHOTO pa3BUTHS oTpaciau. WH-
HOBAILIMU SIBJISIIOTCSI OTHUM U3 CPENCTB, KOTOPHIE
MOXHO TPOTHUBOITOCTABUTh YXYAIIEHUIO ChIpbe-
BOUl 0a3bl MOOBIYM, POCTY OOBOMHEHHOCTU ITPO-
TIYKIIMM, CHIDKEHUIO 1eOUTOB CKBaXXUH. DTO MO/~
pa3yMmeBaeT ITy0OKoe M3ydyeHre KepHa U I1acTo-
BbIX (imron0B. B HacTosiee BpeMsi HEBO3MOXKHO
CO3/aHWe MHHOBAIIMOHHBIX TEXHOJIOTUI 0e3 u3y-
YEeHUd TOHKOW MOPOBOW CTPYKTYPHI TOPHOM IO-
ponbl, 0e3 ompeneseHns] SHEPTeTUYECKON CTPYK-
Typbl HaYaJbHBIX U TEKYIIMX 3aracoB HehTH, Oe3
U3yYEHUS B3aUMOJEUCTBUS TIJIACTOBBIX (hIIOUIOB
C TOpHOI1 Mopoaoit, 6e3 UCIOIb30BaHUS BO3ICii-
CTBMS Ha TIPOIYKTUBHBIE TIJIACTHI PA3TUYHBIX (DU-
3u4Yeckux mnoJjieil. MHHOBallMOHHBIE TEXHOJIOTUU
JIOJIKHBI 00€CIIEUUTh 3HAUMTEIbHBIN MTPUPOCT U3-
BJIEKa€MBbIX 3a11acoB

bonwioit uHTepec B ycnoBusx FOrpel mipes-
CTaBJISIET BbIpAOOTKA OCTATOYHBIX 3aIlacoOB BbI-
COKOITPOHUIIAEMBIX OOBOAHEHHBIX KPYMHEUINX
pa3pabaTbIBa€MbIX MECTOPOXIeHUIH okpyra — Ca-
MoTiopckoro, PegopoBckoro, MaMOHTOBCKOTO 1
IIp., KOTOpble, HECMOTPSI Ha IJIATEIbHBINA MEPUOT
9KCIUTyaTalluu, elle COAepKaT 3HAaUYMTEbHbIE 3a-
rmachl He(PTH.

beuia mpousBeneHa OlLIEHKA BO3MOXKHO-
CTU TIPUMEHEHMUS 11 BbIPAOOTKM 3THUX 3aIlacoB
OMHOWM M3 KOMILJIEKCHBIX TEXHOJIOTUN (HDU3UKO-
XHUMMUYECKOro BosuaeiicTBusl Ha Iutact — ACII,
MpeaycMaTPUBAIONIYIO 3aKayKy B IJIACT IEJIOYH,
ITAB, noaumMepoB U TO3BOJSIIOLIYIO AOOBITH 10-
MOJIHUTEbHYIO HE(DTh, HE CTOSIIYIO Ha OajaHce.

ITpumeHeHre 3TOM TEXHOJIOTUU MO3BOJIUT HE
TOJBKO CTAaOWIM3UPOBaTh AOOBIYY HEe(hTH, HO U

PA3PABOTKA U JIOBbIYA

00ecnevuT AeMCTBUTEIBHO pallMOHAIBHOE TOJIb-
30BaHUE HeapaMU. Yke B repBoie 5-10 jeT nocie
MacCOBOTO BHEPEHUS 3TOI TEXHOJOTUU €CTh BO3-
MOXHOCTb YBEJIMYUTh AOOBIYY MO OKpyry Ha 15-
20 muH T B roa. B HacTogllee BpeMsl OIMH U3 He-
JIipornoab3oBarteeit, padoTarouux B okpyre, «Ca-
abeiM Iletposeym [leBenmonnment HB» wuccnemy-
€T BO3MOXHOCTU JAHHOTO BUAA BO3ACHCTBUS Ha
3anagHo-CaJlbIMCKOM MECTOPOXKIECHUM.

Bosbiiivie BO3MOXXHOCTH J1J1s1 TTIOBBILIIEHUST 3(D-
(hbeKTUBHOCTH pa3pabOTKU UMEIOT ra30BbIe U Ta30-
BOISIHbIE MeToabl. B Mupe 60s1ee 150 MecTopox-
JIEHUI pa3pabaThIBAIOTCS C 3aKayKOM YIJIeBOIO-
POIHOTO, YIJIEKMCIIOro raza, azora. C moMoIIbio
ra3oBbIX MeTOA0B B HopBeruu ymanoch MOIHSTH
KHWH ¢ 30 no 50% u craBuTCS 3a1a4a JOBECTH €r0
10 60%. B oxpyre npuMeHeHe METO0B Ta30BOr0O
BO3IEUCTBUSA TOJbKO HauuMHaeTcs. CuuTaeM, 4To
UX MPUMEHEHUE CYIIECTBEHHO MOBBICUT H0OBIY-
HBIM MOTEHIMAJ OKpYyTa.

3HaYMTEIbHBIN TPOrpecc JOCTUTHYT B pe-
3yJbTaTe MPUMEHEHUSI MHOTO30HHOTO THAPOpas-
pbiBa B TOPU3OHTAJIBHBIX CKBaKMHAX IO CpaB-
HEHUIO ¢ OOBIUHOU TexHosorueit. bonbiime u
yCHelIHble O0BbEMBI PadOT B 3TOM Halpabjie-
HuM OblTu mpoBeaeHsl PocHedThio, THK-BP n
HK «Jlykoitn». Tak, cpenHuii ne6ut no 9 ropu-
30HTaJbHBIM ckBaxkuHaM HK «PocHedTh» Ha
BocrouHo-IIpaBnuHckom, Edpemosckom, Ilpu-
00ckoM 1 OMOMHCKOM MECTOPOXIEHUSX COCTa-
B 177 1/cyT nipu cpenHeM 1o okpyry 10 T/cyT.
Xopolre pe3yabraThl B peTMOHe JaeT orpodoBa-
HHUE <«a30THO-TIEHHOTO T'MApPOpa3phbiBa ILJIAcTa» C
poctoM aeduToB o HedT Ha 10-15%.

HeszacnykeHHO «3a0bITbl» IMJIATAHCUOHHbBIC
METOJIbl, B CBOE BPEMSI YCIIEIIHO ONMpPOOOBaHHbIE
Ha MamoHTOBCcKOM MecTopoxaeHuu. [1pu ompo-
0OBaHUM TEXHOJOTUM ACOUT MO HedTU cKB. 587
yBesmumiicd ¢ 20 no 40 t/cyt (B 2 pasa), ckB.612
¢ 15 mo 53 t/cyr (B 3,5 paza), ckB.688 ¢ 7,2 mo 40
T/cyT (B 5,5 paza). [IpomomkuTteasHOCTh 3pdekTa
coctaBuia 1,5-2 roga. ITojsoxuTtenbHOE BIUSIHUE
TEXHOJIOTUM YaCTUYHO HAOJI0AAIOCH U T10 COCe-
HUM CKBaXXMHaM.

Crana TIpUMEHSTBCS B OKpYre TEXHOJIO-
IUsl ONHOBPEMEHHO-Pa3ebHOM BKCILTyaTalluu
(OPD) Ha MHOroOmIaCTOBBIX MECTOPOXKACHUSIX. B
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ycaoBusgx FOrpel BHelpeHUE THICSYU YCTaHOBOK
OPD no3BoauT 0becneyuTh NPUPOCT rOA0BOM 10-
ObIYM B 2 MJTH T HE(PTH.

Cnenyet YIIOMSIHYTb 00 YCITeIITHOM
OonpoOOBaHMM HA  MECTOPOXIEHUSX  OKpY-
ra TJa3MeHHO-UMMYJIbCHOTO BO3AEMCTBUS Ha
I1acT, pa3paboTaHHOro Kadenpoill TreopUusnKu
CaHkr-IIeTepOyprckoro TeXHMYECKOTO YHUBEpP-
cuteta uMm. I.B. I[TnexanoBa coBmecTtHO ¢ HayuHo-
MPOM3BOJACTBEHHBIM 1IeHTpoM <«leo-MHUP». C
2007 1. MpOMBIIIUIEHHBIM BHEAPEHUEM METOIA 3a-
HuMayiacb Kommanust «Hosac». PabGoTel ObuIM
npoBeJeHbl B 0osee yeM 150 ckBaxkuHax. DddekT
ObUT TIOJTyueH B 82% ciydyaeB W JUIAJICS OT 6 10
24 MmecsaueB. CpenHee yBeaudeHue nedura 6osee
50%, npuemuctoctu 20-50%. PaboTsl mpoBomu-
Juch Ha FOxHo-TTpuobekom, Baxckom, 3anaaHo-
[MonynenHoM u apyrux mectopoxaenusx. [loso-
JKUTEIbHbIE PE3yJbTaThl ObLIN TOJyYEHBbl JaXe B
KOJUIEKTOpax ¢ MOPHUCTOCThIO 2-3% W TIpOHMIIAC-
MocThbio 1,5-3 M/1.

YcnemHo omnpoboBaHa Ha CaMOTJIOPCKOM U
BaTMHCKOM MeCTOPOXACHUSIX UMILIO3UBHAS 00-
paboTKa npu3abOHONM 30HBI IJIaCTa YCTAHOBKOM
YCU-3A, pazpadoranHoii OO0 «APC» r. OMcK.
Hebut HedTH yBeInIUIICS B 2 pa3a.

TexHonorust peaausalid METOJIOB, XUMUYE-
CKHe peareHTbl, 000pyIOBaHME AOPOTOCTOSIINE,
MO3TOMY B 3aBUCHMOCTHU OT 00beMa ITPUMEHEHUS,
MPOU3BEACHHBIX 3aTpaT U IojydyaeMoro agdekra
MoTpedyeTcs CTUMYJIMPOBaHKE 3TUX PAbOT CO CTO-
poHbI TocyaapcTBa. HeobxoamMo BHECTH U3MEHE-
HMSI O MPEIOCTaBICHUN HAJOTOBBIX JIbTOT, XOTSI ObI
YaCTMYHO TOKPBIBAIOIINX ITOIMOJHUTEbHbIE 3a-
TpaThl KOMIIAHUI 1 CTUMYJIMPYIOIIINE UX K BHEIpe-
HUIO COBPEMEHHBIX MHHOBAIIMOHHBIX TEXHOJIOTHUIA.

Ocoboe  BHUMaHME  CJeayeT  YIAeJIUTh
0akeHOBCKO-a0aJIaKCKUM OTJIOKEHUSIM C UX MHO-
TOMWIJIMAapAHBIMU pecypcaMu YrieBoaopoaoB. 1o
2007 . romoBO# ypOBEHb TOOBIYU U3 TUX OTJIOXE-
Huit He peBbial 120 Teic T, a ¢ 2007 roga Heapo-
MOJIb30BaTeM OKpYyra Hadajau MpPOSIBISATH K HUM
MOBBILIEHHBII UHTEPEC, YTO OTPa3UIOCh HA POCTE
roloBoii 100bIYM, KoTopas B nepuof 2009-2014 .
npesbicuaa 750 Toic. T (puc. 4).

Co3naHue TeXHOJIOTMU pa3paboTKu Oaxe-
HOBCKO-abamakckux otiaoxeHuin OAO «PU-

TOK» cBSI3bIBaE€T ¢ TEPMOTra30BbIM METOIOM BO3-
JIEVICTBUS Ha IJ1aCT, KOTOPbI OCHOBAH Ha 3aKay-
Ke BO3[IyXa M HarpeBaHWU ITOPOIBI B pe3yJibTa-
T€ OKMCIIMTEIbHBIX IIPOLIECCOB IO TeMIIepaTyphl
360-420°C. MeToa GblT MPEIOKEH COTPYIHUKA-
mMu BHUHWHedTh B 1971 . ECTh ONBIT €ro mpume-
HeHus B psiie ctpad mupa (CIIA, Kanana, Ykpa-
nHa, Hopserus). Toabko B CIIA ¢ npuMeHeHU-
€M TEepPMOTa30BOT0 BO3IEUCTBMS pa3pabaThiBacT-
ca 11 mecTopoxaeHuit, 5 U3 KOTOPBIX XapakTe-
PU3YIOTCS BBICOKOW PEHTA0EIbHOCTBIO U €lle 10
4-M XOpoIllMe 3KOHOMWYECKNE TTOKA3aTeIN OXKH-
nJatorcst B mepcrektuBe. KMH mo atum Mecto-
poOXIeHUSIM olieHuBaeTcst B npeaenax 0,28-0,64
I. en. ONbITHO-TIPOMBIIIIJIEHHBIE paOOThl HayaThl
OAO «PUTBOK» Ha CpenHe-Ha3zpiMCKOM MecTO-
poxaeHuu B 2009 roay. bonbiioit 06beM paboT Ha
0akeHOBCKOT0-a0alaKCKUX OTJIOKEHUSIX MPOBO-
mut HK «CyprytHedTreras», y KOTOpoit HauboJb-
11as B OKpyre T00bYa He(PTH M3 3TUX OTJIOKESHUIA.
CosznaHue TeXHOJOTUY pa3paboTKU OakKeHOB-
CKHX OTJIOXEHNI KOPEHHBIM 00pa30M MOXET pe-
IITUTH MPOOIEMY CBIPEEBOTO 0OeCIIeYeHUS JOOBIYU
HedpTn B XMAO — FOrpe. OnHako nmpobjema 3Ta
BeCbMa CJIOXXHAasl, TPyAOeMKasi U He MOXET ObITh
pellleHa OTAENbHBIMM Jaxe KPYIMHBIMU KOMIIa-
HUAMHU 0e3 yyactus [ocynapcTBa U 0ObeAUHEHUS
YCUJIVIA BCEX 3aMHTEPECOBAHHBIX B €€ YCIICIITHOM
petreHuu. [ aToro HeodxoamuMa «locymapcTBeH-
Has IporpaMmMa IIPOMbBICIIOBBIX UCITBITAHU 11 000~
CHOBaHMSI MHHOBAIIMOHHOTO KOMIIJIEKCca pa3pa-
0OTKM MECTOPOXIECHUIN 0a’keHOBCKO-a0alaKCKUX
OTJIOKEHUI», pe3yJbTaTOM peanu3aliid KOTOPOU
saBUTCS He 750 ThicSIY, @ MUJUTMOHBI TOHH HE(DTU U
He Ha I1IeJIb(e MOJISIPHBIX MOPEii, a B OTHOCUTEITb-
HO obOycTpoeHHOM 3ananHoil Cubupu.
OdunaibHO reoJoTUYEeCKUe pecypchl Hed-
TH 0a’K€HOBCKO-a0aJIaKCKOTO KOMITJIEKCA OLIEHU -
Batorcs B 11 mupa 1. O6aanast 3HaUMTEIbHBIM O~
TeHLMaJloM, OaxkeHoBcko-abamakckuit HI'K xa-
paKTepu3yeTcs LEIbIM PsSIoM (haKTOpOB, OCIOX-
HSTIOIIUX MCIOJIb30BaHUE TPATULIMOHHBIX TEXHO-
JIOruii. AHOMAJbHO BBICOKME IIJIAaCTOBBIE daBJie-
HUA TIPU HAJTUYUU TPELMIMHHOW COCTaBIAIONIEH
00YCJIOBIMBAIOT CJIOKHOCTh TEXHOJOIMU TTePBUY-
HOTO ¥ BTOPUYHOTO BCKPBITHSI TIPU CTPOUTEILCTBE
CKBaXXMH, a TaKKe BJIMSIOT Ha XapakKTep pabOThI
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Puc. 4. Jlunamukxa 0o6biuu Hepmu u3 6axcenoscko-abanraxckoeo komnaekca no XMAO — epe

CKBaXXWH, TIOBBIIIAs PUCKM TTPU OCBOCHUU U pas-
pabotke.

YHUKaTbHOCTh M CBOeoOpa3re 0akeHOBCKUX
OTJIOXKEHUI CBSI3aHBI C TeM, 4TO OaxkeHOBCKast
CBUTA ABJISIETCA MOPOJOI, B KOTOPOH €llle HEe 3a-
BeplleHbl MPOllecChl MpPeodpa3oBaHUsI OpraHM-
YECKOTO BellleCTBa — KeporeHa B yIJIEBOJOPOIbI.
PaHee momoOHbBIE TTOPOIBI OOBIYHO paccMaTpUBa-
JINCh KaK HEKOJIJIEKTOPHI.

Takum oOpa3oM, YIJIeBOAOPOIHBIC PECYPCHI
0aXkeHOBCKOI CBUTHI COACPKATCS B IBYX (hopMax:

— B OpraHMYecKOM BEIleCTBE — KepOoreHe
(23.3% ot oObeMa TTOPOIbI);

— B (popme nerkoii HepTH (MPOAYKT reHepa-
LIMM OpraHUYEeCKOro BelllecTBa — KeporeHa): 7.2%
OT 00BbeMa MOPOJIHI.

[lnactel  0a’k€eHOBCKOW  CBUTBHI  XapakTe-
pU3yloTcsl  CAeAyoIUMUA  (QUIBTPAIIMOHHO-
€MKOCTHBIMM CBOMCTBaMU: MHOpUCTOCTh 8-10%,
MPOHULIAEMOCTb MaTpulibl — mopsiaka 0,1-5 m/JI,
MPOHUIIAEMOCTh TpelMH — nopsaka 11, Hedte-
HachIleHHOCTh — okosio 80-90%. Hedrekepo-

reHoCcoJepXKalllue TMOpOAbl TPeaCTaBAeHbl JIBY-
Ms$I IPUHIMITMAIBHO PAa3InYalolUMUCs TUTTAMU:
MMKPOTPEIIMHOBATHIM (TTOPOBO-TPEILIMHOBATHIM)
KOJIJIEKTOPOM — TPAaKTUYECKU HENPOHUIIAeMOM
MaTpulleil 1 MaKpOTPEIIMHOBATHIM (TPEIIMHHO-
KaBePHO3HBIM) KOJUIEKTOPOM.

3a BCIO UCTOPUIO pa3padOTKU Ha TEPPUTOPUN
XMAO — KOrpbl oTfioxkeHUsT 0aXXEeHOBCKON CBU-
THI 9KCILTyaTUPOBAIUCh Ha 35 MECTOPOXICHMUSIX.
Haubonplilee KOIMYECTBO CKBaXXWH IKCILTyaTH-
pyetcs Ha 10 mecTopoxneHussx — Ai-ITumckom,
TanaHoBckomMm, 3amagHo-CaxanuHckoMm, Kpac-
HOJIEHUHCKOM, MaciuxoBckoM, IlpaBaMHCKOM,
CanbimMmckoM, CeBepo-CanbiMckoM, CpenHe-
HaszbiMckoM 1 YibsiHOBCKOM. Ha ocTajnbHBIX pa3-
paboTKa IJIacTOB 0aXKEHOBCKOU CBUTHI OCYIIECT-
BJISICTCS] OMMHOYHBIMM CKBOXKMHAMM.

B 2014 rony Ha miactax 6a>k€HOBCKOI CBUTHI
paboTayio 162 CKBaXXWHBI CO CPETHUM JIEOUTOM IO
HedTHn 16.3 T/cyT, mo xuakoctu — 20.3 T/cyT. 3a
roa otobpano 0.746 muiH T HedT. Hanbombimit
BKJIaJl B TOJIOBYIO JOOBIYY HE(TH JAIOT MECTOPOXK-
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neHust OAO «CyprytHedreraz» — 0.535 MJIH T, Wiu
72%. HakoruteHHast 1oObr4a HeTH M3 OaXKEHOB-
cKkoii c¢BuThl Ha kKoHel 2014 roma coctaBuna 7.9
MJIH T. HanOoJb11mii HaKOIJIEHHBI 0TOOp HedhTU
(3.7 mutH T) Ha CanbeiMcKOM MecTopoxaeHrur OO0
«PH-IOranckHedTeras».

BBeneHue B akTMBHYIO pa3pabOTKy TpyI-
HOUM3BJIEKAaeMBbIX 3allacoB CJIOXHO TMOCTPOEH-
HbBIX 3ajiexkeld 0a’k€HOBCKUX OTJIOXECHMUU SIBJISI-
eTcs BaxKHeWen orpacieBoii 3amaveii. Tpamu-
IIMOHHBIN CITOCcOO BO3/IEMCTBUS Ha IJIACT HarHe-
TaHUWEM BOJbI B YCJIOBMSIX 0a)K€HOBCKOU CBHU-
THI TTOKa3aJl cBOIO HeaddekTuBHOCTD. [lepcnek-
TUBHBIM TIPEJCTaBISIETCSI TEPMOTa30BO€ BO3EH -
CTBUE, C UCIOJIb30BAaHUEM KOTOPOTO BO MHOTHX
CTpaHax MHpa aKTMBHO BOBJIEKAIOTCS B pa3padoT-
Ky 3aJIeXXU CJIaHUEeBON HEDTHU, XapaKTEPUIYIOIIH -
ecs OJIM3KMMU K OaxxeHOBcKo-abanakckomy HI'K
corictBamu. Ha tepputopun XMAO — IOrps
9KCIIEPUMEHTHI 110 IPUMEHEHUIO TEPMOTra30BOro
BO37eMCTBUS BeAyTcs Ha CpeTHEeHa3bIMCKOM Me-
CTOPOXJIEHUH, I1ie COOPMUPOBAHO JBA OMBITHBIX
yJyacTKa CKBaXKUH.

Jlpyrasi iepcrieKTMBHasI TEXHOJIOTHS IS pa3-
pabOTKM 0aXXeHOBCKOW CBUTHI — OypeHHE Tropu-
30HTAJIBHBIX CKBAXWH C IMPOBEACHUEM 110 HUM
MHOTO30HHOTIO TUIpOpa3phiBa IjacTa.

CJIOXXHOCTb CTPOEHUSI KOJUIEKTOPOB Oaxe-
HOBCKOI CBUTHI U TMpoliecca U3BJICYEHUST U3 HUX
HedTU 00yca0BUIa HEOOXOIUMOCTb MPUMEHEHUS
HOBBIX TEXHOJIOTMYECKMX PEIICHU, B T.4. paHee
He TIPUMEHSIBIINUXCSI Ha MecTopoxaeHusx XMAO
— Orpe1. KpoMe Toro, addekTuBHOE BOBJEUYE-
HUE 0a’k€HOBCKHUX IIJIACTOB B pa3pabOTKy HEBO3-
MOXHO 0€3 JeTalbHOro W3Yy4YeHUsI WX TIeOJIoro-
(puznyeckux ycioBuii. s pereHus JaHHOM 3a-
Jayu 1 anpoOaly HOBBIX TEXHOJIOTUII BOBJICYE-
HUS B pa3pabOTKy TPYIHOU3BIEKAEMbIX 3a11aCOB B
2014 rony Ha Tepputopunt XMAO — FOrpsI co3na-
€TCsl HayYHBI MOJIUTOH « bakKeHOBCKUIA».

TpaHUIIBI TOJUTOHA PACTIOIOXEHBI B IIpeIeiax
®ponosckoit HI'O, B 270 kM K ceBepy OT XaHTbI-
Mancuiicka. OCHOBaHUEM [JIsI €r0 OpraHu3aluu
nociryxxui ITporokon, noanvcaHHbii [yoepHaTO-
poM XMAO — FOrpsl H.B. Komaposoii u I1pe3u-
neaTom PAH ®oproseiMm B.E., a Takke Coralie-
HUE 10 U3YYEHUIO U OCBOCHUIO TPYAHOMU3BIEKAE-

MBbIX 3amacoB HeTu u raza mexay MITPD PO u
Anmunuctpauueit XMAQO — FOrphl.

B pamkax niepBoro sTamna paboT, HaM€4eHHO-
ro Ha 2015-2017 rT., oCylIeCTBSIETCS Teojlornye-
CKO€ U3yuyeHue 0akeHOBCKOI CBUTHI B paMKax IMO-
JuroHa. IlpenycMOTpeHbI MOCTaHOBKA U OypeHue
OIOPHOI CKBaXXUHbI, OTOOP KepHa (C arnpoodauu-
el HOBOUl MeToAMKM OTOOpa, MpeaycMaTpuBalo-
IIeil coxpaHeHre B mopoje (IonI0B), MTPOBEAe-
Hue Komiiekca 'MC u KapoTaxXHbIX padoT, me-
Tpo(PU3NUECKUX UCCIEeNOBAaHUI U U3yYEeHUs TIPO0
HedTu. KOHEUHBIM pe3yabTaTOM NaHHOTO 3Talla
JIOJKHO CTaTh CO3aHUE T€0JIOTUYECKON MOMIETH.

B nmanbHeiilieM HamMe4eHO MPOBEAEHUE CO-
BMECTHBIX C HeapormnoJib3oBaressMu  XMAO
OIBITHO-MPOMBIIIUIEHHBIX PadOT MO arpodaluu
HOBBIX TeXHOJOTUI HedTeusBiaeueHus1. KoHeu-
HOM LIeJIbIO SIBJSIETCSI CUCTEMHOE BHEAPEHUE ITUX
TEXHOJIOTUI B MPaKTUKY pa3pabOTKA HepTeHOC-
HBIX TIJIACTOB OaxkeHOBCcKo-abamakckoro HI'K.
Kak cnencrsue, mpearnoaraeTcs yCKOPEHUE IKC-
IUTyaTallMOHHOTO pa30ypUBaHUS JaHHBIX TJIACTOB
U MOBBIIIEHUE €T0 3(PPEKTUBHOCTH.

B 2013 roay paspaboTaH MpPOTrHO3 AOOLIYU
HedTU 1 BBOJIa HOBBIX CKBaXXMH MO 0a’K€HOBCKO-
abamakckomy HI'K.

IIpu akTUBHOM pa30yprBaHUU 0ak€HOBCKO
CBUTHI, B TOM YHUCJI€ TOPU3OHTAIBHBIMU CKBaXKM-
HaMM C MPOBEIEHUEM MO HUM MHOTO30HHOTO TH-
Jipopa3pbiBa IIacTa, IO OlleHKaM TofoBast J00bI-
ya HedTH U3 6akeHoBcko-abanmakckoro HI'K mo-
cturHet 6osee 1 MaH T K 2016 rooy. K 2020 roay
Jo0blya HeTu U3 1miaacToB OaxkeHoBckoro HI'K
JOCTUTHET 5.4 MJIH T, HAaKOIJIEHHbIE OTOOPHI He(-
™M cocTaBaT okoyio 19 muH T. Ilpeamnonaraercs
poOypuTh 750 HOBBIX CKBaxkWH, BKJItoyas 249 ro-
pusoHTaIbHBIX. Becero B 2014-2020 rr. pearona-
raeTcst MpoOypUTh 2.5 MJTH M.

OlLieHKa 0XXMIaeMOro MPUPOCTa U3BJIEKAEMBIX
3armacoB 1 KMH B pe3ynbsrate BHEAPEHUSI MHHO-
BallMOHHBIX TEXHOJIOTU TI0 TTPOYKTUBHBIM KOM-
miekcam FOrpel mpuBeneHa B Tabauue 1. Hawm-
OOJIBIIIMIA TIPUPOCT TMPOMBIIIJIEHHBIX M3BJIEKae-
MbIX 3anacoB ABC, oxwumaercst Ha MeCTOpOXIe-
HUSIX MEJIOBOI CUCTEMBI.

B uenoM oxumaemblii TPUPOCT U3BIEKAEMbBIX
3aracoB coctaBuT 2,1 mipa T ¢ mpupoctom KMH




Becmuux nedpononvzosamens 27/2015 e.

AHAJTUTHYECKUE Ob30Pbl

PA3PABOTKA U JIOBbIYA

Tabauuya 1

OneHKa 0KIIaeMOro NpUPOCTAa U3BJICKAEMbBIX 3aI1ACOB He(l)TI/I 3a CYeT HHHOBAIMOHHBIX TEXHOJIOTHIA

. | IIpupoct usBaekaempix | IIpupoct
OGBeKTHI 6&15312,}[;0?1?@. I?;;‘“;ﬂﬁﬁ‘:: 3l;nl;con (ABC,+C), IgI/IpH,

MJIPI, T JOJIH €e]1.
1. MenoBast cucrema 0,385 0,425 1,40 0,04
2. AUMMOBCKasl TOJIIIA 0,260 0,330 0,20 0,07
3. baxxeHOBCKO-abamakcKast ToIia 0,233 0,273 0,10 0,04
4. BepxHsis 1opa 0,348 0,378 0,10 0,03
5. CpeaHsig 1opa (TIoMeHCKasi CBUTA) 0,240 0,270 0,20 0,03
6. J1010pCKMit KOMILIEKC 0,209 0,249 0,10 0,04
Hroro mo XMAO — IOrpe 0,371 0,411 2,1 0,04

Ha 0,04 n.en., ¢ 0,371 10 0,411. B 2020 romy 3a cuet
MHHOBALIMOHHBIX TEXHOJIOTUM IIPEIIIOJIaracTcs
MOJYYUTh IPUPOCT TOAOBOM 10OBLIUM B 35 MJIH T, a
B 2030 romy 60 MuH T. 1151 OCTUKEHMSI pE3yJIbTa-
TOB OLIEHK! PeKOMEHIYETCs IIPUMEHEHME BBIIICY-
IMOMSTHYTBIX TE€XHOJIOTHIA, OOJIBITMHCTBO M3 KOTO-
PBIX TIPOLIJIO anipo0aInio B yesioBusax FOrper.

3. TpeTtbuM ciaraeMbIM JOOBIYHOTO ITOTEH-
mmana HOrphl sgBisieTcsl IPUPOCT 3amacoB Hed-
™ no pe3dynasratram ['PP 3a mepuon no 2030 . B
obbeMe 2,5-3 MApA T B 3aBUCUMOCTU OT 00bEMOB
ITOMCKOBO-Pa3BeIOYHOTO OypeHUsI, B TOM YHC-
JIe 3a cueT IlepeBoIa IIPeaBapUTEIILHO OLIEHEH-
HBIX 3anacoB Kareropuu C, B 3amachbl IMPOMBILI-
JICHHBIX Kateropuii. IlpearosnaraeTcst mpupac-
T™UTh OoJjiee 1 Mapa T HedTU. bosblive HageX-
Bl MBI BO3j1araeM Ha pe3yIbTaThl OIOMCKOBAHUS
B Ipeleiax OKpyra Me3030icKux oTioxeHuin Ka-
pabauickoit u FOrancko-KonaToropckoii moucko-
BbIX 30H. OOBEKTOM M3ydyeHUs] Hapsimy C ApYyTrH-
MU JOJDKEH CTaTh OaXKeHOBCKO-a0aTaKCKHMIT KOM-
IUIEKC, Pa3BeNaHHOCTb KOTOPOIO SIBHO HEHOCTa-
TouHa. Ml HakoHell, HeOOXOAMMO HauMHATh pabo-
THI 110 TTOUCKY U Pa3BeIKe MECTOPOXKIECHUI ITajieo-
301CKOI HeDTH, TIPOMBIIIJIEHHBIE IIPUTOKH KOTO-
poiil ObLIM MOJdy4YeHbl Kak Ha TeppuTopuu FOrphl,
TaK M Ha MECTOPOXIcHUsX ToMcKoii objactu B
npeaenax 3anagHo-Cubupckoil HedTerasoHoc-
HOI TpOBUHIIMHK. BhICOKa BEPOSITHOCTh OTKPHITHS

oA, ME3030MCKMM 3TaXKOM IMajle030MCKOM Hed-
TH, U1 pa3BEAKU KOTOPOW MOTPeOYyeTCs METOAM -
Ka TIpOBeIeHUs padoT, OTJIMYAIOIIASICI OT METO-
MUKW, TTIPUMEHSEMON Ha Me3030l, W BKIIIOYAIO-
1asi TpaBUMarHUTHBIE BBICOKOTOYHBIE METOJbI,
MarHUTHO-TEJUTypUYECKHE 30HAUPOBAHUS, U3Y-
YeHUEe TEIUTOBOTO TOJSI W TIIYOMHHBIX TETUIOBBIX
IMOTOKOB, a TakXke Apyrue Metonbl. Hampasienue
I'PP Ha moucK MecTOpOXKIAESHUI T0oMe3030iCKO
HedTU U raza NnpeacTaBiseTcs HAM BechbMa Mep-
CHEKTUBHBIM.

B 1iemoM, HecMOTpss Ha HEKOTOPOE CHUXKE-
HUE TOJ0BOU MTOOBIYU HE(DTU HA MECTOPOXKIACHU-
sIX oKpyra 100bsdHbIN noTeHIMan XMAO — FOrper
ellle JOBOJIbHO BBICOK U CITOCOOEH CTaOMIM3UPO-
BaTh YPOBEHb FOJIOBOI TOOBIYM HEMPTU B pETUOHE.

BHenpenve peKOMEHAYeMBIX TEeXHOJOTUIA
CIAEPXKUBAETCS U3-3a CIOXUBIIEHCS K HACTOSIIE-
MYy BPEMEHM 3aKOHOJATEIbHOW M HOPMaTWBHOU
MPaKTUKWA. MBI KCIIOJIb3YyeM HOPMaTWMBHBIE J0O-
KYMEHTBI MPOIILUIOTO BEKa, KOTOPBIE HYXKIAIOTCS
B mepecMoTrpe. HeynoBneTBOpUTEIBbHOE COCTOS-
HUE TEXHOJOIMYECKOTO MTPOEKTUPOBAHMUS, pa3pa-
OOTKM TIOJIE3HBIX UCKOIAeMbIX U MCTIOJb30BAHUS
MEepPEeTOBbIX COOTBETCTBYIOIIUX TEXHOJOTUIN BBI-
3BaJIo HEOOXOAMMOCTh YKa3aHus I1pesunenta PO
ITytuna B.B. Ha 3acemanuu KoMuccuu mo Bompo-
cam crpareruun pazsutuss TOK 13.02.2013 . 06-
paTUTh 0CO00E BHUMAHNE Ha COOTIOAEHUE BCEMU
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HEIPOTOJIb30BaTE/ISIMU  CYIIECTBYIOIIETO TOPSII-
Ka pa3pabdOTKU MECTOPOXAEHWH, MCKIIoYalole-
ro BBIOOPOYHBIN OTOOP 3aI1acoB, BBEAEHUE 00si3a-
TeJTbHBIX PErJIaMEHTOB Ha MTPOCKTUPOBAHME U pa3-
paboTKy MECTOPOXIEHUI, TTPOBEICHUE CBOEBPE-
MEHHOI Cepbe3HON KOMILJIEKCHOW B3KCHEePTU3bI
MPOEKTOB OCBOCHUS MECTOPOXKIECHUI U KOHTPOJIb
3a MCMOJHEHUEM TMPUHSTHIX pellieHuid. B komuc-
CHIO TI0 COIJIACOBAHUIO TEXHUYECKUX IMPOEKTOB,
no mMHeHuio Ilpesunenta P®, momxHbI BXOAUTH
KpOMe COTPYAHUKOB MUHMCTEPCTB U BEJIOMCTB,
9KOJIOTH, y4YeHble, DKCMEPThI, a TaKXKe IMpeaAcTa-
BUTEJIM KOMIIAHUIi, KOTOpPbIe paHee ObUIM BbIBE-
JIEHBI U3 COCTaBa KOMUCCUU, UTO SIBUJIOCH TPy0OOIii
OIIMOKOI, TaK KaK MCKITIOYUIOCH ydacTue B pabo-
Te€ KOMUCCHUM BeCbMa KBaTU(PUIIMPOBAHHBIX CIIe-
LIMAJIMCTOB, HEIMOCPEACTBEHHO 3aHUMAIOIIUXCS
pa3paboTKOI MECTOPOXKACHUIA.

B HacTosIee BpeMsl OATOTaBIMBAIOTCS HO-
BBl perjaMeHThbl MPOEKTUPOBAHUS U pa3paboT-
K1 HEPTSIHBIX ¥ ra30He(DTIHBIX MECTOPOXKACHUIA,
MPU3BAHHBIX YCTPAHUTh HEAOUYETH HOPMATHUBHBIX
akToB B 9TOl objactu. OnHAKO K MEepBOil peaak-
uuu atux «[lpaBua» uMeeTcs Leablid psii TPUH-
HMIHAAJbHBIX 3aMeYaHWii, OCHOBHBIE M3 KOTOPBIX
CBOJISITCS K TOMY, UTO B HUX HE YeJIeHO BHUMAHUS
pacTBOpeHHOMY Ta3y, MeToJaM WHTeHCUbUKa-
LIMU TIPUTOKA U yBeJandeHus1 HedTeoTnaun. Hemo-
CTATOYHO OCBEIIEHBI BOMTPOCHI KOHTPOJIS 3a TIPO-
1IeCCOM pPa3paboTKM, pallMOHAJIbHON BBIPAOOT-
KOI 3amacoB W BBIMIOJHEHUEM MPOEKTHBIX pellie-
Huit. He nmpegycmMoTrpeHa HEOOXOAMMOCTD MPOBE-
JIEHUSI MOHUTOPUMHTIA pa3pabOTKu HEe(PTIHBIX Me-
cropoxnaeHuii. Cuutaem, uro B «IIpaBuiax» cie-
JyeT TIPOMuUcaTh CTaTyc, PoJib U (GPYHKIIUU KOMUC-
cuii o pazpaboTKe MecTopoxaeHuil. B mpencras-
JieHHoM Buae «IIpaBuia pazpaboTKu» HYXKAAIOTCS
B 10pabOTKe.

PazpaboTrka He(TIHBIX  MECTOPOXIESHUM
JIOJIDKHA UCXOJUTD U3 CACAYIOIINX TPUHIIUIIOB:

Henpa u conepxariuecs B HUX MOJIE3HbIE UC-
KomaeMble TIPUHAIJIEXKAT TOCYAapCTBY, KOTOpPOE
BPEMEHHO TIPEIOCTaBIIICT X HEAPOIMOJb30oBaTe-
JIIM IS TIOMCKA, Pa3BeKU U JOOBIYM TOJIE3HbBIX
nckomaemblx. OgHa M3 OCHOBHBIX 3ajay pas3pa-
0OTKM HE(PTIHBIX MECTOPOXIECHUN — obecrieye-
HUE TMOTpeOHOCTeil 00IlecTBa M HApOAHOTO XO-

351CTBA B TOIJIMBHO-3HEPTETUYECKUX pecypcax U
HedTenmpoayKTax Ha JUTMTEIbHbBIN Teproa. Paspa-
00TKa He(TIHBIX MECTOPOXIECHUI TOJDKHA 00e-
CMEYUTh pallMOHAJIbHOE OEpeXkHOE HCIOJIb30Ba-
HUE 3aI1acoB YIJIEBOJOPOIOB ¢ MAaKCUMaJIbHO BO3-
MOXHBIM KO3(h(PUIIMEeHTOM UX U3BJIeuyeHUs. Pas-
paboTKa HEPTIHBIX MECTOPOXKACHU I TOKHA 00e-
CMeYuBaTh TMOCTYIUIEHWE 0XOJa TOCYIapCTBY B
OrokeThl Bcex ypoBHelt. [1pu pa3padboTke HedhTs-
HBIX MECTOPOXIEHUUN MOJLKEH OBITh obecrieyeH
MPO3pavyHblii Y4eT AOOBIBAEMBIX YIJIEBOIOPOIOB.
Pa3paboTka He(hTIHBIX MECTOPOXACHUIN MOKHA
BECTUCH B MTOJITHOM COOTBETCTBUU C TEXHOJOIMYE-
CKMMHU TIPOEKTHBIMU JOKYMEHTaMM, MPOIIEIIIN-
MU [OCcymapCTBEHHYIO SKCIIEPTU3Y U C MCITOJb30-
BaHMEM TOJBKO 3aIlacoB, MOCTaBJIEHHBIX Ha [o-
CynapCcTBeHHBIN OanaHc. [IpoeKTHBIE JOKYMEHTHI
JIOJIKHBI CITYXKUTh CBO€OOpa3HbIM KOMIIPOMUCCOM
MEXITy MHTEepecaMy ToCyaapcTBa U HEIPOIIOIb30-
Batensa. IIpu paspaboTke HETAHBIX MECTOPOX-
JNIEHWI NOoJDKHA OBITh OOeclieyeHa oxpaHa Heap,
OKpyXalollleil cpefipl U 0e30macHbIe METOABI TTPO-
BeleHUS BceX BUIOB paboT. [1pu akoHOMUYeCKOM
OlIEHKE BapMaHTOB pa3padOTKN HEPTSIHBIX MECTO-
POXIEHUI pacyeThl CleayeT MPOBOAMUTH MO €Au-
HBIM U151 KaX/I0TO pErMoHa HopMaTUBaM, CBOOO/I-
HBIM OT KOHBIOHKTYPHBIX COOOpake€HUA, 4TO 1acT
BO3MOXXHOCTb CPaBHEHMST Pa3IMYHbBIX MECTOPOXK-
neHuii. [To utoraM mpoiieniiero roga HeAPONoJIb-
30BaTeb MPEACTABIISIET B KOMUCCUIO IO pa3padoT-
K€ Pe3yJIbTaThl BBITTOJHEHUS MPOEKTHBIX MOKa3a-
TeJiel pa3paboTKN He(TIHBIX MECTOPOXKICHUM 3a
uctexkimii ron. C camMoro Hayaja u 10 KOHIIa 9KC-
IUTyaTalliu pa3paboTKa He(TSIHBIX MECTOPOXKIE-
HUI TOKHA COMPOBOXKIATHCS MPOBEACHUEM KC-
CJIeIOBaHUI MO KOHTPOJIIO 3a MPOLIECCOM pa3pa-
OOTKM M BBIPAaOOTKOM 3amacoB YIJIeBOAOPOIOB,
MOHUTOPUHIOM pa3padOTKU MECTOPOXKIECHUA.
bonbire HapeKaHUs BbI3bIBAET caMa CUCTEMA
TEXHOJIOTUYECKOTO TTPOEKTUPOBAHUS pa3padOTKU
HEDTIHBIX MECTOPOXIECHUMN, W3JIUIIHE (dopma-
Jin3oBaHHas. TeXHOJIOTMYECKOe MPOEeKTUPOBAHNE
JTIOJKHO OBITh MTHHOBAIIMOHHBIM, 0a3MpOBaThCS Ha
Ka4yeCTBEHHOMW MCXOMHOM MH(MOpMAaLINU, KOTOPOW
3a4acTylo He XBaTaeT M3-3a 9KOHOMUU Ha MCCe-
noBaHUsIX. [IpOEKTHBIN JOKYMEHT MOJKEH Mpe-
ycMaTpuBaThb BHEIpPEHWE HOBBIX TexHoJoruii. B
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Te0JIOTO-TEXHOJIOTUYECKUX MOJENSX MECTOPOXK-
NEHWI, WCHOJIb3YeMbIX IS IPOTHO3MPOBAHUS
TEXHOJOTUYECKUX TTapaMeTpOB, MPU HEIOCTaTKE
UHGpOPMaIMM HEIOITYCTUMBI MPOU3BOJIbLHBIE JT0-
MylIeHus, HEOOOCHOBaHHbIE AHAJIOTUM, HOTal-
Ku. Mozenu T10/KHbBI ObITh afleKBaTHBI PealbHbIM
TOPHO-TEOJIOTUYECKUM YCJIOBUSIM MECTOPOXKIE-
Hus. C1abbIM MECTOM IPOEKTHBIX TEXHOJOInYe-
CKMX TOKYMEHTOB SIBJIIETCSI 9KOHOMMUYECKOE 000-
CHOBaHWE BapUaHTOB pa3pabOTKM M3-3a HEOIpe-
NIEJICHHOCTY HOPMAaTUBOB 3aTpaT, pa3inyaroliux-
csl 'y HeIpOIToJIb30BaTesell 1axxe OJHOTO peruoHa.
B KazaxcraHe Bo n30exkaHue 3TOro npeaycMoTpe-
Ha 3KOHOMHYECKasl IKCIIepTH3a MPOEKTHBIX JT0-
KyMeHTOB. OIHUM U3 CYIIECTBEHHBIX HEIOCTaT-
KOB CYIIECTBYIOIIENH CUCTEMBI TEXHOJOIMYECKO-
ro MPOEKTUPOBAHUS SIBJISIETCS HEOO0S3aTEIbHOCTh
BBIMIOJTHEHUS YTBEPXKIEHHBIX PEIIeHUI, T.K. HE
MPEeITyCMOTPEH TOJKHBIN KOHTPOJIb 32 UX BBIITOJ-
HeHueM. B 3akoHomaTelbHOM ITOpsIIKE HEO00XO-
JIUMO MPEeTyCMOTPETh MOHUTOPUHT pa3pabOTKU U
BBIMOJIHEHUS] MPOEKTHBIX perneHuii. Heobxonu-
MO OOMBATHCS HE TOJBKO JOCTUXKEHMS MPOEKT-
HBIX YPOBHEN TOOBIYM U OYpeHUsI, HO Y TIPOBEe-
HUS BCETO KOMILIEKCa UCCIEeTOBaHUM, TTPEIyCMO-
TPEHHBIX MMPOEKTHBIM TOKYMEHTOM.

Hna peanuzanuu AOOBIMHOTO MOTEHIIMAA
OKpyra He0OXOIMMO:

Ha ®enepanbHoM ypoBHe pa3paboTaTh 4eT-
KYI0 CTpaTeruio pa3BUTUS OTpaciud, OOECIeUYUTh
MPUHATAE HOPMaJbHBIX (PeaepalbHbIX 3aKOHOB,
HOPMAaTHBHBIX TOKYMEHTOB, CTaHAApTOB, perjia-
MEHTOB, METOAWYECKMX PYKOBOJICTB, PETYIMPY-
o1uX aesareabHocTh TOK, B3STh rocynapcTBy Ha
ceos BeneHue HMOKP no BaxkHe111MM HampaBie-
HUSIM, OOeCHeYMBaIOIIMM HayYHO-TeXHUYECKUMA
Mporpecc B OTPACIM U MOATOTOBKY JUTHBIX Ka-
JIPOB.

KoHTposb 3a nesdTeabHOCThIO HEIPOIOJb30-
BaTeJIell TOKEeH MTPOU3BOUTHCS Ha YPOBHE CYyOb-
ekToB Denepaliii, KOTOPbIe AOKHBI TPOBOIUTH
MOHUTOPUHT pa3pabOTKU U 0OYCTPOICTBA MECTO-
POXIEHU, BKJII0Yast BEITOJTHEHHUE TPOEKTHBIX pe-
meHuii, BHeaApeHre MYH c nocnenyroimuym mpu-
HSITMEM YIIPaBJIEHYECKUX PEIIEHUN M0 HOpMaJIU-
3allMU BBISIBJIEHHBIX OTKJIOHEHUIA.

PA3PABOTKA U JIObbIYA

IIpenycMoTpeTrh, Hapsity C TIpUMEHEHUEM
9KOHOMMYECKUX CAaHKIIWI 3a HApylIeHWEe TIPUHSI-
TBIX Ha ce0s1 HeIpOoIOoIb30BaTeIeM 00sI3aTeIbCTB
B o0sacTu pa3paboTKh M OOyCTPOHCTBa MECTO-
POXIEHUI, CTUMYJIMPOBAaHUE OEPEeXXHOrO paryo-
HaJIbHOTO MCITOJIb30BAaHMS 3a1aCOB U MOBBIIIEHUS
KWH, npruMeHeHUsT HOBBIX 00Jiee COBEPIIEHHBIX
TEXHOJIOTUI HEPTEOTAAYH.

KomMuccusim 1o 3amacaM cuMTaTh LIEJIECO0-
Opa3HbIM MPOBOJAUTH SKCHEPTU3Y U YTBEPXKIATh C
noctaHoBKoil Ha TocbamaHc 3amacoB MOABUKHOMU
HedTU HapsIy C Te€0JIOTMYECKUMU U U3BJIEKaeMBbI-
MM 3aracamu.

CuutaTh HEOOXOAWMBIM TIIpoBecTH B 2014-
2015 rr. ayauT 3amacoB He(hTH Ha MECTOPOKACHM -
sax XMAO — IOrpsl ¢ uX 9KOHOMHMYECKOU OIIEH-
koii. OreHKa 3aIacoB AOJDKHA XapaKTepu30BaTh:
KOJIMYECTBO 3aIlacoB HeMTU pa3HbIX KaTETrOpHIii;
UX 9KOHOMMYECKYIO XapaKTepUCTUKY C Y4ETOM
IUTOTHOCTH 3arlacoB, YAAJEHHOCTH OT MECT Mepe-
pabOTKX WY TPaHCHOPTUPOBKHU, INIyOMHBI 3ajie-
TraHMs 3aJIeXei, HATM4UsI UH(PPACTPYKTYPhI: 10-
pOI, 2HeprocHaOXeHus, TPyOONpPOBOAOB, Hace-
JICHHBIX ITyHKTOB Y T.I.; CTEIIEHb BbIPAaOOTaHHO-
CTHU 3ajieXell He(hTH; BETUUYNHY OCTAaTOYHBIX 3ama-
COB Ha pa3pabaTbIBa€MbIX MECTOPOXKICHMUSIX, YIe-
JIMB 0coboe BHUMaHUe olieHKe Kareropun C,; co-
CTOSTHME C MCITOJb30BaHMEM ITOMYTHOTO HeTsI-
HOTO rasa.

Ha ocHoBaHMM TIpOBEIEHHOrO ayjauTa He-
JIPOIIOJIb30BATENN JTOKHBI COCTAaBUTH MpOTpaM-
MY OCBOEHUS C YKa3aHUEM CPOKOB M KOHKPETHBIX
TEeXHOJIOTUI nHTeHCcUuduKauu 1 MYH.

Crpaterusi pelieHus] TpoOJIeMbl TTOBBIIIIE-
HUS HE(PTEOTIaun U peaiu3allii JOOBIYHOTO 1O~
TeHLMajia HeTU Ha MecTopoxkaeHUsIXx XMAO —
IOrpsl cOCTOMT B TOM, YTO MPUIILIO BPeMs OCO-
3HaTh U MPUHATH HAyKy ¢ €€ MHHOBAIIMSIMU B Ka-
YeCcTBE IMPSMOI MPOU3BOACTBEHHOU CTPYKTYpPHI B
cucTeMe 100bIYM He(hTH, KOTOpasi UMEET BCE BO3-
MOXHOCTH CTaOMIM3UPOBATh JOOBIYY HE(TU B pe-
TMOHE Ha JUTUTEJIbHYIO TepcrekTuBy. FOrpa eiie
MHOTI'ME TObI OyIEeT MepeaoBbIM palioHoM Poccun
o J00bIYe HEDTH.
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OBOCHOBAHUE HEOBXOJINMOCTHN MAKCUMAJIbBHOI'O OXBATA
HATHETATEJIBHOI'O ®OHJA ITPU OCYIIECTBJIEHUN ®U3UKO-
XUMMWYECKOI'O BO3JENCTBUA HA IIJIACT

BosneiicTBue HamiacT PU3MKO-XUMUYECKUMU
peareHTaMu SIBJISISTCS] OMHUM M3 BaXKHEUIIINX CITO-
cOOOB MOBbIIIEHUS HedTeoTaauu. Bzaumopaeii-
CTBHE BHICOKOMOJIEKYJISIPHBIX COeIMHEHMI ¢ 3aKa-
YMBAE€MOU BOJOU BEIET K €€ 3arylieHUIO0 U CHUKE -
HUIO TTIOJBUKHOCTH, YTO, B CBOIO OYepelb, YMEHb-
IIaeT BEJIMYMHY IIPUTOKA BOIBI B JOOBIBAIOIIYIO
CKBaxXMHy. B pe3ynbrate CHUXKAETCS H0Js1 BOIbI B
JOOBIBa€MOI MTPOAYKIIMU, YAYUYLIAIOTCS SKOHOMMU -
yecKue MokaszaTeaud pa3padoTKM, YTO MpOoaJieBaeT
CPOK PEHTA0EIbHOM AKCIUTyaTallMM M MOBbIIIAET
BEJIMYMHY 0TOOpa HE(PTU 3a 3TOT CPOK.

Ha npuMeHneHre (GpU3NKO-XUMHUISCKUX METO-
OB yBeJWYeHUs1 HedTeoTaauyu U ux 3(HEHEeKTUB-
HOCTb OKa3bIBalOT BIUSIHUE CeAyIolIe (paKTOPHI:

— MHOroo0pa3sue 3aKaulMBaeMbIX peareHTOB U
IMPUMEHUMOCTb KaXXI0T0 M3 HUX K KOHKPETHBIM
reoJ10ro-(pU3NIECKUM YCIOBUSIM;

— U3YYEHHOCTb 00BbEKTA BO3AEUCTBUSI;

— noarBepxkaeHue 3¢p¢GEeKTUBHOCTU COCTaBa
Mo pe3yjbTaTaM JJabopaTOPHBIX U MPOMBICIOBBIX
9KCIIEPUMEHTOB;

— oXBaT 9KCIUIyaTalMOHHOTO  OOBbEeKTa
Te0JIOTO-TEXHOJIOTUYSCKMMHU MEPOTIPUSITUSIMH.

ITpuuem, ecau mepBble TpuU (pakTOpa ompe-
neasitoT 3P@eKT oTAeNbHBIX OIlepaluili 0 KOH-
KPETHBIM CKBaXXMHaM, TO OT OXBaTa BO3ICHCTBU-
€M 3aBHUCHUT ero MHTerpalbHBIN 3(h(dEeKT B Mac-
mrabe OONBIIOM CHUCTeMbl — 3alieXku, OObeKTa
pa3paboTKMU.

ITockonbKy (PU3NKO-XUMUUECKOE BO3JIEH-
CTBUE OCYIIECTBISIETCSI TOCPEACTBOM 3aKauykKu
BBICOKOMOJEKYISIPHBIX COCTaBOB, OXBAaT 00BEK-
Ta pa3pabOTKM SKBUBAJEHTEH CTEIEHU OXBaTa
JIEeMACTBYIOIIEr0 HarHeTareabHoro ¢oHaa. B aToit

K.B. Koposun, T.H. Ileuépun
(AY ««HAL] PH um. B.U. lllnussmana»)

CBSI3U OJHUM U3 KJIIOUYEBBIX KPUTEPUEB MpPUMeE-
HUMOCTH (u3uKo-xuMuueckux MYH sgBnsiercs
HaJIMYMe Ha BKCIIyaTallMOHHOM OOBEKTE CUCTE-
MbI 3aBoaHeHUs. [IpuueM 3¢p(HeKTUBHOCTH BO3-
JIEeACTBUS 3aBUCUT KakK OT 3(p(HEKTUBHOCTU CH-
CTEMbI 3aBOJHEHMUSI, TaK U OT CTEIEHU €€ BOBJIE-
YeHUs B MPOLECC B3aMMOACHCTBUS BHICOKOMO-
JIEKYJISIPHBIX CO€IMHEHUMN C MIacTOBBIMU (PJIi0-
UaaMu.

AHanu3za onbiTa npuMeHeHuss MYH no okpy-
Iy B LIEJIOM, MO KPYMHEHIIMM HeIpornoab30BaTe-
JISIM, a Takke o HauboJjiee KpyIHbIM MECTOPOXK-
JeHusiM (puc. 1) MO3BOJMA YCTAHOBUTh HATUYKE
3aBUCUMOCTH MEXIY OXBAaTOM JAEUCTBYIOIIErO Ha-
raeraTteabHoro poxHaa u Bkianom MYH B obecrie-
YeHHEe roA0BOI TOOBIYH.

HenuHeliHblid XxapakTep HaHHOW 3aBUCUMO-
CTU OOYCJIOBJIMBAET MPEHEOPEKUMO MaJTyIO BEJIU-
yuHy BKjaaga MYH B cymmapHyto qo0Obluy Hed-
TU MPU HU3KOM OXBaTe AEUCTBYIOLIEro HarHeTa-
TeabHOro oHaa (MeHee 10-15%). Tak, OMbIT MpH-
MeHeHuss MYH Ha Takux MeCTOpPOXAEHUSIX, KaK
ITpuobckoe, Manobansikckoe u IIpupaznomHoe
B 2013 roay, xapakTepusyeTcsl OXBaTOM ACUCTBY-
IOI1IETO HarHeTaTeapHOro GouHaa ot 6 10 13% npu
BKJIaze B 1o0b4y ot 0.1 10 0.6%.

Hapamusanue 00BEMOB MPUMEHEHUSI
dusuko-xummnyeckux MYH (4, cCOOTBETCTBEHHO
oxBaTa ACHCTBYIOIIEro HarHeTaTeJAbHOTo (oHaa),
COIIacHO MPUBEIECHHOI 3aBUCUMOCTH, TTO3BOJISIET
paccuuThIBaTh Ha POCT 3 dekTa, 6osee ObICTPHIN,
yeM pocT 00beMoB. IIpu 3TOM Mo yneabHOU 3¢-
(GeKTUBHOCTHU BO3AeUCTBUS (Ha 1 ornepauuio uin
CKBaXXMHY) CJEAYeT OXWAATh IMOBBIILICHUS — M,
KakK cJeacTBUe, OOJbIIE 2KOHOMUYECKOU 3-
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CpepHeropoBoii oxBat MYH aeiicTBylowero HarHeTatesibHoro ¢poHaa

Puc. 1. 3asucumocmo éxnada guszuxo-xumuueckux MYH 6 codogyro dobbiuy
Heghmu om oxeama OeiicmayouLe2o HaeHemamenbHo2o GoHoa

(beKTMBHOCTH TI0O BKCILTyaTallMOHHOMY OOBEKTY B IOT Ha B3aMMOCBSI3b JaHHBIX BeJUuuH. [leproabt
LIEJIOM. HapalldBaHUs U COKpalleHUsI 00beEMOB (DU3UKO-
bonee 6bIcTphIii pocT BKIIaga MYH B 100bI4y  XMMWYECKOTO BO3IEUCTBMSI COBMANAlOT C COOT-
HedTU MO CPaBHEHMIO C OXBATOM HarHeTaTeJIbHO-  BETCTBYIOIIMMU MEPUOAaMU B IMHAMUKE BKJIaaa B
ro (poHma 00YCIOBJIEH TeM OOCTOSITEILCTBOM, UTO  JOOBIYY HE(PTHU.
npu 0osiee MMPOKOM MPUMEHEHUW TEXHOJIOTUIA ITocne 2009 roga B 1o6s1ye HepTH Mo XMAO
BO3IEMCTBUS Ha TUIACT BO3pacTaeT BEPOSITHOCTb YCTAHOBUJIACH TEHIEHIIMS CHMXKEHUSI MPUMEPHO
OKa3aHUsl BO3AEHCTBUS Ha Te €ro 00J1acTH U Ipo-  Ha 2-5 MaH T B rof (1-2%). CoOTBETCTBEHHO, JaXKe
IJIACTKU, KOTOPbIE B OOBIYHBIX YCJIOBUSX Bbipada- /I KOMIIEHCAIIMU JAaHHOTO CHUXXEHUS B CpeIHe-

TBIBAIOTCS ¢ HAaUMEHbIIEH 3 GEKTUBHOCTBIO. CPOYHOI MEePCIeKTUBE HEOOXOAMMO OOECTIeUeHUE
Huskuii oxBat AelCTBYIOIErO HarHeTaTeab- A00bIYM HedTu 3a cueT MYH npumepHo B 2 pasza
Horo ¢oHaa B cpeaHeM 1o XMAO (nocie 2002r. — Oosblie GakTUYecKu IMoJiydyaeMoil, UTo TpeOyeT

oT 13 10 20%) 00yca0BMI OTCYTCTBUE CYIIECTBEH-  €XETOJHOro YBEIWYEHUS CPEIHEr0JOBOrO OXBaTa
Holi apdekTUBHOCTH r3uKo-xuMmudeckux MYH  nmeiicTByroliero HarHetateibHOTo hoHma g0 10%.
B MaciuTabde okpyra. Jloobya HeTH OT BCeX ore- JlumepoM 1mo  TIpUMEHEHWUIO  (DU3MKO-
pauuit MYH, BBINIOJIHEHHBIX HA MECTOPOXIECHU- XUMUYECKMX METOJOB YBEJIMYEHUs HedTeoTnayu
ax XMAO, B pa3Hble roabl coctaBisuia oT 2.6 1o 1o XMAO — HOrpe saBinsgercs OAO «CypryrHed-
4.7 MJTH T, 4TO TIpY cyMMapHoii 1oobrye 6ojiee 200 Teras». B 2013 roay mo MecTOpOXAEHUSIM JaHHO-
MJIH T ObLJIO paBHOCWUJIbHO BkjiIagy MYH ot 1 no ro Hemponosab3oBates IpoBeaeHo 3122 omepa-
2.4% (puc. 2). uuu o npumeHeHuo MYH (56.8% or obnema B
JuHaMUKKM oXxBaTa ACHCTBYIOILETO HarHe- 1IeJIOM IO OKpyry — 5493 onepaliuu), 3a cueT KOTo-
TatenbHoro onga MYH u ux Bkiaga B 100ObIUy  phIX obecriedeHo 2.3 MiIH T 100bdu HedtH (59% ot
HedTH, MpUBEIEHHBIE HA PUC. 2, TAKXKE YKa3blBa- CyMMapHoro nokasaress mo XMAO — 3.9 MiH T).
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Puc. 2. Jlunamuka cpedne2o0008020 oxeama 0elicmeyoueco HaegHemamenbHo2o0 PoHOa
Qusuko-xumuueckum sozdeticmeuem 6 ueaom no XMAO u éxnada MYH 6 obecneuenue
0do0biuu Hegpmu no okpyey (* - npoeHo3usie daHHble)

ITo coBOKYyMHOCTH METOI0B MUHTEHCU(DUKAIIAU OT-
0opoB 1 yBenudeHus1 HedTeoTnauu B 2013 roay no
MmectopoxkaeHussMm OAO «CypryTtHedreras» Mmpo-
BeieHO 7644 omeparuu ['TM u3 18338, BbImod-
HEHHBIX B 1LIeJI0M 110 OKpyry (41.7%), 3a c4eT KOTO-
puix obecniedeHo 7.3 n3 20.9 muH T (34.9%).

Mectopoxaenuss OAO «CypryTHedTreras»
(puc. 3) U, B YaCTHOCTU, KpYITHEWIIee Mo JaH-
HOMY Hezaporojb3oBareato PenopoBCKOe MECTO-
poXeHue pa3padaThIBAIOTCS C TOJTOBBIM OXBaTOM
JeiicTByIO1Iero HaruerarejabHoro povga MYH Ha
ypoBHe 30%. 3a cuer ¢pusuko-xumudecknx MYH
MO0 YKa3aHHbBIM MECTOPOXKIEHUSIM J00bIBaeTCS
0K0J10 4% HedTH, 9TO TPUMEHUTETHHO K MaCIIITa-
Oy okpyra paBHOCUIbHO 10 MJIH T B rof. Takum 00-
pa3oM, MpeamnoyioxxeHrue oo oxsare poHIa, 10CTa-
TOYHOM JJIsI cTaOMIM3alu 1o00bIuM 3a cyeT MYH,
MOATBEPKAAETCS MPAKTUUECKUM OITBITOM pa3pa-
0OTKM.

Hns obecnieyeHus pocTa AOOBIYM HEDTHU IO
OKpYI'y HEOoOXOoaWMO dajbHeWIlee YBeIUYeHUE
oxBaTa [EUCTBYIOIIETO HarHeTaTeJbHOro (hoHIa
uzuko-xumuyeckumu MYH. Ilpu oxsate 060-

nee 50% oxupmaeTcs yBeauMdyeHue BKiaga B J0ObI-
yy 10 ypoBHs nopsinka 10%. I[Ipumepom ykasaH-
HOTO COOTHOIIEHUST CIyXUT JISTHTOpCKOEe MecTo-
pOXIeHME, OXBaT AeHCTBYIOIIETO HarHeTaTeIbHO-
ro (ponaa mo koropomy B 2012 u 2013 . cocTaBmI
61.5 u 59% cootBercTBeHHO. [Ipu 3TOM 3a cueT
dusuko-xummnyeckux MYH 6bu10 10661TO: B 2012
rony — 0.47 Mmau T, B 2013 rogy — 0.335 MJIH T, UK,
cootBeTcTBeHHO, 10.3 1 7.7% OT cyMMapHOIi TO-
JIOBOM 100OBIYM HEDTH.

MakcumanbHO AOCTMXKMMBIA Bkiaag MYH B
n06b1yy HedTH (ipu oxBate B 100%), cornacHo 3a-
BUCHUMOCTH, TIPUBEICHHON Ha puc. 1, olleHUBaeT-
cs1B35.2%. Dra Bemu4rHa MOXKET ObITh [OBLIILIEHA
B ciiydyae rnepexoga oT oobiuHbIXx MYH (ocHOBaH-
HBIX Ha ITOTOKOOTKJIOHSIIOIINX TTOJIMMEPHBIX CO-
CTaBaX) K KOMIUIEKCHBIM, B KOTOPHIX ITOJIMMEPHbBIE
COCTaBBI JIOTIOJIHEHBI ITOBEPXHOCTHO-aKTUBHBIMU
BellleCTBAMU U IPYTUMU aKTUBHBIMU COCTaBaMU.

B xauectBe HaumboJjiee NPEANIOYTUTEIbHBIX
00BEKTOB JJISI BO3NCUCTBUS (DU3UKO-XUMUIECKIX
METO/IOB MPEACTABISAIOTCS MECTOPOXKIECHUS, KPYTI-
Herimue o goowrue (ITpuodekoe, CaMoTiiopcKoe,
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Puc. 3. Jlunamuka cpedne200068020 oxeama deticmeyiouieeo HaeHemamenbHo2o PoHOa Pu3uKo-
xumuueckum ozdeiicmeuem no mecmopoicoernusm OAO «Cypeymuepmeeas» u éxnada MYH
6 obecneuenue 000bi4u Heghmu (* - npoeHo3Hble daHHbLe)

Manob6anbsikckoe, IIpupasnomHoe, IIoBXOB- UTO IO PsiIy MECTOPOXKACHUI U3 YKCa Mepeunc-
ckoe, Bartberanckoe, TeBmmHcKO-PycckuHckoe, neHHBIX (CamoTiopckoM, 3amamHo-CalbIMCKOM)
3anagHo-CanbIMCKOE) W IIPU 3TOM, B T.4. UIM- (U3UKO-XMMHUYECKIIE METOAbI YBEJIMYCHUSI He-
TEeJIbHO pa3pabaTbiBaemble. ClemyeT OTMETUTh, (PTCOTHAYM HE IPUMEHSIOTCS.
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MOHHUTOPUNHI ®PAKEJIBHBIX YCTAHOBOK I10 JAHHbBIM
JUCTAHIIMOHOI'O 3SOHANPOBAHUA 3EMJIN HA TEPPUTOPUN
XAHTBLI-MAHCUICKOI'O ABTOHOMHOTI'O OKPYTA — IOT'PhI

CokpailieHre BpeIHOIO BO3IEMCTBUS Ha IIPH-
pomy B IIpolecce IMPOMU3BOACTBEHHON IesITeIbHO-
CTU — OJHO U3 IIPMOPUTETHHIX HAIIPABICHUI 9KO-
snorndeckoir monuTuku I[lpaButennsctBa XMAO
— IOrpw1r coBMecTHO ¢ HedTerazomo0LIBAIOIINMUI
KOMIIAaHUSIMU PErrMoHa.

[IpennpusgTUSIMU BBIIOJHSIIOTCS ITOCTABJICH-
HbI€ 3aJa4d 10 CHIDKEHUIO YPOBHSI HETaTUBHOIO
BO3/ICCTBUSI TEXHOT€HHBIX (haKTOPOB Ha OKpPYyXa-
IOIIYIO CPEAY U €€ KOMIIOHEHTHI.

IMpaButenbctBoM P® mpuHATHL clieayolime
HOPMAaTUBHBIE MOKYMEHTHl B pELICHUM TaHHOMU
OpoOIeMbl:

1. Iocranopnenue I[lpaButenbcTtBa PO No7
ot 08.01.2009 . «<O Mepax Mo CTUMYJUPOBAHUIO
COKpallleH!s 3arpsi3HeHUST aTMOC(EPHOTO BO3Iy-
Xa TIPOIYKTaMU CXKUTaHUS IIOITYTHOTO HE(TSIHOTO
rasa Ha (pakeJbHbIX YCTAaHOBKAX».

2. IMocranosaenue IlpaBurensctBa XMAO —
FOrpet Ne396-m1 ot 03.10.2013r. «O rocynapcTBeH-
HOM mporpamme XaHTbl-MaHCUIICKOTO aBTOHOM-
Horo okpyra — lOrper «ObecrieueHne 3K0JI0oTnIe-
cKoli 0e3ormacHoCTH XaHThI-MaHCHIICKOro aBTO-
HoMHOTr0 oKpyra —FOrper Ha 2014-2020 roabr».

3. TIlocranosnenne IIpaButensctBa XMAO
— Orper Ne426-m or 09.10.2013 . (B pemak-
uun ot 26.12.2014r. Ne521-11) o rocymapcTBeH-
HOM mporpamMme XaHTbl-MaHCUICKOTO  aB-
ToHOMHOro okpyra — IOrpel «Pa3Burme
KWIMIITHO-KOMMYHAJIbHOTO KOMILIEKCAa M II0-
BBIIIIEHWE JHEpreTUdeckoil 3(P@PeKTUBHOCTU B
XaHTbI-MaHCUICKOM aBTOHOMHOM OKpyre —
FOrpe na 2014-2020 rogsr».

4. Pacnopstkenue [Ipesnnenta PO Ne51-pm
orT 14.01.2014 . «OCHOBBI TOCYIapCTBEHHOMN IT0-

E.B. Aagpumosa, B.A. Ilypmos, C.A. Anewiun
(AY «HAIL] PH um. B.U. lInurvmana»)

JINTUKA B O0JIACTU MCIOJIb30BAaHMSI PE3YJIBTATOB
KOCMMYECKOM IesSITeIbHOCTA B MHTEpecax MOAEP-
HU3aLMK 3KOHOMUKK Poccuiickoit @enepanin u
pa3BUTHSA ee peTnoHOB Ha niepuof 10 2030 roma».

5. Iocranosnenue IlpaBurenbctBa P®
Ne306 ot 15.04.2014 . [ocynapcTBeHHAsI POrpaM-
Ma P® «Kocmuueckast gesiteibHOCTh Poccun Ha
2013-2020 romopr».

YBennueHne MNpPOCTPaHCTBEHHON HH(OpMa-
LMK, OJYYeHHOI B pe3yJibraTe o0pabOTKU JaH-
HBIX JMCTAHIMOHHOTO 30HOWPOBAHMS 3eMJIU
(J133), mocay:Xnio oCHOBaHUEM JJII CO3TaHUS U
MIPOBENCHUS IOCTOSTHHOTO MOHUTOPMHTA (DaKeIb-
HBIX ycTaHOBOK (DY).

MoHuTOpUHT (haKeJIbHBIX YCTAHOBOK Ha Tep-
putopun  XaHTbl-MaHCUIICKOTO  aBTOHOMHO-
ro okpyra — HOrpsl mpoBoauTCs B mpeneiax Jin-
LIEH3MOHHBIX YYAaCTKOB pacIipeAeJeHHOro (hoHma
Henp. [esTeIbHOCTh JAHHOIO HaIlpaBIeHUS Ipe-
cJieAyeT OCHOBHBIC LICJIH:

1. YTouHeHUe MecTOIoI0XeHUsS DY U Mmouck
HOBBIX OOBEKTOB.

2. MonuTopunr ropenust OY.

3. MOHUTOPUHI HapyIIEHHBIX 3eMEIb B Me-
CTax CXUTaHWS IIOMYTHOrO HE(TSIHOTO rasa
(ITHT).

PemieHue mocraBiaeHHBIX 32124 OCYIIECTBIISI-
eTcsl B MporpaMMHBIX Komiuiekcax ENVI, MapInfo
Professional ¢ wnCIOIb30BaHMEM KOCMMYECKUX
CHMMKOB pa3JIM4YHOr0 IIPOCTPAHCTBEHHOTO pa3pe-
LIEHUS CO CIyTHUKOB Alos Prism (paspewenue 2.5
M), RapidEye (paspewenue 5 m), Landsat-8 (paspe-
wenue 30 M) Ha OCHOBE METOIOB IeIIM(ppUpoOBa-
HUs (pachosHasaHusi). BbIsSIBIeHNE W YTOYHEHUE
MecToronoxeHuss Y ocylecTBIsIeTCs IT0 OCHOB-
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HbIM Jeln(GPOBOYHBIM MPHU3HAKAM: PACIIOJIOXKe-
Hue B npeaenax JHC, LIITITHI u xapakrepHas
OKpyTJIas Wu 3JUTAICOMAHas (opMa IUIONIaa0K
(puc. 1).

Dukcanus eopeHus paxeabHbix YCMaHO0B80K Bbl-
MOJTHSIETCS B TIPOIIecCe aBTOMATU3MPOBAHHOTO e
1 prUpoBaHUsI U300paKeHUs Ha YPOBHE OTIE/b-
HBIX THMKceJIoB. MakcumanbHO 3¢ ¢GEeKTUBHO HC-
MOJIb3yeTCs KOMOMHALIMS CTIeKTPaTbHbBIX KaHAIOB
(bands) 7-6-4, 7-5-4 u 7-3-1 kocmoceémku cnym-
Huka Landsat-8. JlJaHHBIII CUHTE3 BOCIIPOU3BOAUT
n300paxkeHue, OJIM3KOE K ECTECTBEHHBIM LIBETaM,
SIPKUM KENTO-OPaHXKEBBIM MM KPACHBIM LIBETOM
dukcupyetcs ropeHue (puc. 2, 3,4).

Pasrpannuenue yuxaoe pabomvr DY (aKTUB-
HO€ WJIM HEBBIPAXEHHOE TOpeHME, OTCYTCTBUE
BBIOpOCA raza) MPOBOIUTCS C MTOMOILBIO HACTPOIi-
KW TUCTOTPAMMBI JIJIsI KaXKIO0TO MHOTO30HAJIbHO-
ro uzobpaxeHus. Oto no3poauso B 2014 rogy Ha
tepputopun FOrpsl gemumdppuposats 701 dakeanb-

IKOJIOruAd

HYIO YCTAHOBKY € pa3Holi cmadueil hyHKYUOHUPOBA -
HUs:

— 256 DY ¢ NOCTOSTHHBIM FTOPEHUEM;

— 106 ®Y ¢ neproauIECKUM FOPEHUEM;

— Ha 232 ®Y ropeHue OTCYTCTBYET;

— Ha 107 DY HeT BO3MOXKHOCTH OIPEICIUTh
COCTOSIHUE PabOTHI IO METEOYCIOBUSIM (BBHICOKMI
MPOLEHT 00JAYHOCTU KOCMOCHEMKU ).

[To tepputopuaibHOMYy pacrnonoxeHuio OY
XOTEeJIOCh Obl OTMETUTH, YTO HAUOOJbIIIEEe KOJIM-
YECTBO YCTAHOBOK pacrioiioxeHo B Cypryrckom,
HuxHeBapToBckoMm u HedTeroranckom paiioHax,
B bepe3oBckom paiioHe (akenbHble YCTAHOBKU
OTCYTCTBYIOT (pHuC. 5).

MOHUTOPUHT TopeHUsT (haKeIbHbIX YCTaHO-
BOK I10 BEPTHMKAJIbHO MHTETPUPOBAHHBIM HeTs-
HeiM KommnaHusaM (BMMHK) nokazan cieaymoliee
(Tabn. 1):

— B OAO «Cypeymneghmeeaz» ToOpeHUE HE 3a-
duxkcupoBano Ha 145-tu DY, B ToM unciie Ha 44-x

Puc. 1. Dopmbi nnowadok 6okpye paxenvhuix ycmanogok (gpaemenmol chumxos Alos Prism)
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Puc. 2. lopenue pakenvroli ycmanosku Ha Bapveeanckom
AUUEH3UOHHOM YYacmke (cunme3 Kananog 7-6-4
Landsat-8 oama ceémru 29.09.2014e.)

Puc. 3. lopenue gpakenvroii ycmarnosku Ha AeaHckom
AUUEH3UOHHOM YYacmke (cunme3 Kananog 7-3-1
Landsat-8 dama ceémru 27.09.2014e.)

10 METEOYCJIOBUSIM, UTO cocTaBisieT 53,1% ot 00-
mero konmudectBa MY KOMITaHUM, ITOCTOSTHHOE
ropeHue orMedaercs Ha 25-tu @Y (13,1% ot 06-
mero koiamdyectsa MY kommaHuu), mepuogmde-
ckoe — Ha 20-tn DY (10,5% ot ob1ero Kommye-
ctBa Y KOMITaHUN);

— B OAO HK «Pocregpmov» TopeHUE HEe 3a(PUK-
crupoBaHo Ha 97-mMu DY, B TOM uucie Ha 32-X 1O
METEOYCIOBUSIM, 4TO cocTaBisieT 33,1% ot oblero
KonmyecTBa DY KOMITAHUU, TTOCTOSIHHOE TOPEHUE
otMmeuaeTcs Ha 67-mu DY (34,1% ot 06111ero Komm-
yectBa DY KOMIIAaHMU), MIEPUOIUYCCKOE FOPEHUE
Ha 32-x DY (16,3% ot obmiero konmyecta DY);

Puc. 4. lopenue Heckoabkux gpakeabHbiX YCMAHOBOK HA
Bapveeanckom auyen3uonHom yuacmie (cunmes KaHano08
7-3-4 Landsat-8 oama ceémru 17.01.2015e.)

— B OAO «la3znpom» TopeHue He 3aPUKCUPO-
BaHo Ha 10-tu DY, B TOM uncie Ha 1-M 110 MeTe-
OYCJIOBUSIM, YTO cOcTaBisieT 32,2% OT 001Iero Ko-
JuuyectBa DY KOMMNaHUM, TOCTOSIHHOE TOPEHUE
oTMeuaercs Ha 18-t DY (58% ot 06111eTO KON~
yectBa DY KoMnaHumM), EPUOANIECKOE TOPEHUE
Ha 3-x DY (9,6% ot obuiero konmuectBa DY Kom-
MMaHUN);

— B OAO HK «J1YKoiin» ropeHue He 3apUKCH-
poBaHo Ha 45-tu DY, B ToM ymncie Ha 14-Tu 1o Me-
TEOYCJIOBUSIM, 4TO cocTasisieT 21,9% ot obiiero
KosnuectBa ®Y KoMIaHWU, IIOCTOSIHHOE TOPEHUE
oTMe4daeTcs Ha 65-tu DY (46% ot 06111eT0 KOJIK-
yectBa DY KoMnaHum), EpUOANIECKOE TOPEHUE
otMevaercs Ha 31-M DY (21,9% ot ob1ero Koin-
yectBa DY KoMmaHum);

— B OAO HIK «Cnasnegpmb» TOpEHUE HE 3a-
(pukcupoBaHo Ha 9-tu DY, B TOM uncie Ha 4-X 110
METEOYCJOBUSIM, 4To cocTansieT 20% oT ob1ero
KosnuectBa ®Y KoMIaHWU, IIOCTOSIHHOE TOPEHUE
otMevaercs Ha 27-mu @Y (60% oT 006111eT0 KOJIK-
yectBa DY KoMnaHuM), epUOANIECKOE TOPEHUE
otMeyaeTcsd Ha 9-tu DY (20% oT ob111ero Kommye-
ctBa DY KoMITaHUM);

— B CAMOCMOSAMENbHbIX KOMNAHUAX TOPESHHE HE
3aukcuposBaHo Ha 10 DY, B ToM ymcie Ha 4-X 1o
METEOYCJIOBUSIM, YTO cocTaBiisieT 43,4% ot ob1iie-
ro Kkojudyectsa @Y KoMIaHUU, IIOCTOSTHHOE TOpe-
Hue orMmeyaetcs Ha 11-tu DY (47,8% ot ob1ero
KosnuectBa PY KoMmIaHUM), TIEPUOANIECKOE TO-
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peHue Ha 2-x DY (8,6% ot ob1ero
konuyectBa DY KomnaHum);

— B OAO HK «Pyccregpmp» T0-
peHue He 3aUKCUPOBaHO Ha 9-T1
DY, B ToM yncie Ha 4-X IO MeTe-
OYCJIOBUSIM, UTO cocTaBiseT 26,4%
ot obuero kosudectsa MY kom-
[MaHUU, MMOCTOSSHHOE TOPEHHME OT-
Meyaercsa Ha 20-tu DY (58,9% or

B HUKHEeBapTOBCKUM
m CypryTckum
m HedreroraHckum

W XaHTbl-MaHCUNACKUIA

obmiero kommuectsa DY komma- B KOHAMHCKUiM
HUU), [epUoINYeCcKOoe TOpeHUe -

); pHOa p W CoBeTCKumn
otMevaercsd Ha 5-tu DY (14,7% ot
obuiero konnuectsa DY); M OkTAGPbCKUiA

— B OAO AHK «bawneghme» TO-
peHne He 3apUKCHUPOBAHO Ha 4-X
®dY, B ToM 4uncie Ha 1-M 110 MeTe-
oyciaoBUsM, uto cocrtasisgeT 100%

m benoapckui

or obmiero koanyectea Y kom- Puc. 5. Koauuecmeo pakenvhvix ycmanosox
MaHUU; 6 paspese meppumopuanvivix paiionoe XMAO — FOepoi
— B COBMECIHOM Npeonpusmuu (no 0anHbIM OUCMAHYUOHHO20 30HOUPOBAHUA 3eMAau)

BHU HKoe Topenne He 3a(pKCUPOBa-

Ho Ha 10 DY, B TOM 4ncie Ha 3-X 110 METEOYCIOBH -

sIM, 4TO cocTaBisieT 27 % ot obuiero koaudyectsa DY DY (10,8% ot ob1ero konmuuectsa DY kommnaHum).
KOMIIAHUU, TIOCTOSIHHOE FOpeHue (PUKCUpYeTCsT Ha [MapamienbHo ¢ HAOMIOACHUSIMU 3a TOPEHU-
23 @Y (62,1% ot obuiero konmndyectBa MY KoMma-  eM (haKeJbHbIX YCTAHOBOK BEACTCSI 1 MOHUTOPUHT
HUN), TIepUOANYECKOe TOpeHNe (PUKCUpyeTcs Ha4-X  HapyIIeHHBIX YIaCTKOB 3€MJIH.

Tabauya 1

PesynbraTsl MonuTopuHra ¢akeibHbix yeranoBok no BUHK 3a nepuon 2013, 2014 1. (KoamyecTBo DY)

Bcero IHocrosinnoe | Ilepuoamyeckoe Topenue Het undopmanun
BUHK ropesue ropeHue OTCYTCTBYET (0 MeTeoyCIOBHSIM)
2013r. | 2014r. | 2013r. | 2014r. | 2013r. | 2014r. | 2013r. | 2014r. | 2013r. 2014r.
HK POCHE®Tb 196 196 61 67 35 32 63 65 37 32
OAO CYPI'YTHEO®DTETA3 190 190 13 25 51 20 106 101 20 44
OAO HK JIVKOMIJI 141 141 64 65 40 31 24 31 13 14
OAO HT'K CTABHE®DTb 45 45 28 27 8 9 9 5 - 4
CamocTosTebHble KOMTaHUK1 23 23 7 11 4 2 8 6 4 4
OAO TA3TTPOM 31 31 14 18 3 3 14 9 - 1
OAO HK PYCCHE®DTb 34 34 24 20 2 5 6 5 2 4
OAO AHK BAIIITHE®Tb 4 4 3 1 1
g%ﬁfgﬁ“ fipeanpusTIC 37 37 12 | 23 11 4 8 7 6 3
BCEIO 701 701 223 | 256 154 106 241 232 83 107
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Puc. 6. Jlemugppuposanue napywienrnuix zemens ¢ mecmax coucueanus [THI
Ha JIaumopckom auyen3uonHom yuacmke (paemenmoi chumra Alos Prism)

MOHUTOPUHT HAPYUIEHHbIX YHACMKO8 3eMAlU 8
mecmax cocueanus [THT mpoBOaUTCS B X04e KOM-
TUIEKCHOI'O aHa/IM3a MOJyYEeHHBIX TaHHBIX O HaJIK -
yun @Y ¢ npuBacYeHUEM IOMOIHUTEIbHOM MH-
(hopmaluu ¢ naJbHENUIIIMM IIePEeBOIOM U300paxke-
HUI 00HApYXKEHHBIX 00BEKTOB B BEKTOPHBIN (pop-
mat TN C.

CBoiicTBa MPSMBIX ACHM(PPOBOUYHBIX TMPU-
3HaKOB (1IBET, YPOBEHb SIPKOCTU, T€Hb, pasMep U
T.J.) HApyIIEHHBIX YYaCTKOB 0113 UICTOUHUKOB I'0O-
peHusl paznuuHbl. BcTpeuarorcsd mouTd 4EpHBIE
IUIOIIAAKM, YTO CBSI3aHO C BBDKUTAHUEM pPacTu-
TEJbHOCTH, IOYBEHHOIO IOKpOBa Ha JOCTATOY-
HO OOJIBIIIOM PACCTOSTHUU, a TAKXKe C OTJIOKEHUEM
CaxXy Ha 3¢MHOI IToBepxHOCTU. B To ke Bpems ae-
M GPUPYIOTCS U TIPAKTUUESCKN OeNTbie TUIOIIAAKN
— BHOBb ITIOCTPOEHHBIE WJIM OTCHIIIAHHbBIEC TIECKOM
BO3JIe CTaphIX (haKeJbHBIX YCTAHOBOK (puc. 6).

Ha cragum oOycTpoiicTBa yIJI€BOAOPOIHBIX
MECTOPOXICHUI aKTUBHO IIPOUCXOAUT U3IBSITHE
3eMEJIbHBIX PECYpPCOB, MEepeMeIleHNe OTPOMHBIX
Macc TOYBEHHOIO TpyHTa BeNET K M3MEHEHUIO
JIaHAIAdTOB B LIeJIOM (YHUUYTOXKEHUIO PACTUTETh-
HOCTH, Aerpagalliy IIOYBEHHOT'O ITOKPOBA 1 JIp.).

I1o naHHBIM Ae(PUPOBAHUST KOCMUYECKUX
CHUMKOB Ha Tepputopum okpyra Ha 01.12.2014
rozia BBISIBJICHO 655 ea HapyuieHHulIX 3emens 8 me-
cmax cocueanus [THT, 13 HUX HaUOOJbIINE IUIO-
maau HaxoasTcsl B npenenax Ilpuoodckoro, Ipu-
obckoro FOxnoro, Camotinopckoro, TanmHcKoro,

®énopoBckoro M JISHTOPCKOrO JIMLIEH3MOHHBIX
Y4acTKOB pacmpeAciaéHHoro ¢oHaa Heap. B pas-
pe3e TeppUTOpHUATbHO-aAMUHUCTPATUBHBIX €IM-
HUII 3T IUIOLIAANA COCpenoToueHbl B CypryrckoM
n HusxkHeBapTOBCKOM paiioHax (puc. 7).

Tak, B CypryrckoMm paitoHe Ha JISHTOpCKOM,
®eg0poBcKOM U TIHCKOM JIMIIEH3MOHHBIX Y4acT-
kax OAO «CypryrHedreras» o0IIMe TIOMIAAN Ha-
pYILIEHHBIX 3eMeJib cocTaBisioT 46.3 ra, 32.4 ra u
14.8 ra COOTBETCTBEHHO.

B HwxneBapToBcKOM patioHe Ha CaMoTiiop-
ckom nuineH3noHHoM ydactke OAO HK «Poc-
HedTh» 00111asI IUIOLIAAb HAPYIIIEHHBIX 3eMeJIb CO-
craBjsiet 68.6 ra.

O0paboTKa JaHHBIX TUCTAHIITMOHHOTO 30H/IM -
poBaHUs 3eMJIM U aHAJIU3 Pe3yIbTaTOB KOCMUYe-
CKOI'0 MOHUTOPHUHTA (haKeJbHBIX YCTAHOBOK U Ha-
pYLIEHHBIX 3eMenb B MecTtax cxkuraHust ITHI Ha
tepputopun XMAO — IOrpsl mo3BOIMIN BBHISI-
BUTb CJIEIYIOIIEE:

1. Ha Tepputopuu oxpyra dewugppuposara
701 paxenvhas ycmanoska, u3 Hux 256 ®Y orme-
4aloTcs C IMMOCTOSIHHBIM ropeHueM, 106 — ¢ mepu-
oanyeckuM, Ha 232 DY ropeHue He 3aPUKCUPO-
BaHoO, Yy 107 DY HEeBO3MOXHO ONPENETUTh COCTO-
SIHUE pabOTHI IO METEOPOJIOTHYECKOMY (haKTOopY.

2. Hauboavuwee koauuecmeo DY nemmdpupo-
BaHo B CypryrckoM paitoHe — 286, u3 Hux Ha 172
®Y ropenue He 3apuKcupoBaHo, Ha 75 @Y u 32
DY oTMeyaeTcs TOpeHME U IMIePUOANIECKOE rope-
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Hue. boavuioe Koauvecmeo @Y nemnbprpoBaHO B
HwmxHeBapToBCcKOM paifoHe — 213, u3 Hux Ha 78
®Y ropenue He 3apuKcrupoBaHo, Ha 93 DY u 42
DY oTmeyvaeTcsl ropeHHUe U MepUoaNIeCcKoe rope-
Hue. Munumanvroe koauuecmeo DY nemmdpupo-
BaHO B benosipckom paiioHe — 3, u3 Hux Ha 2 QY
ropeHue He 3apuKcUpoBaHo, Ha 1| DY oTMeuaeTcs
nepuoaunyeckoe ropeHue. B bepezosckom paitoHe
DY omcymcmeyiom.

3. TlpocnexuBaeTcsl cHudiceHue NOCMOSIHHO-
20 U nepuodutecKoeo eopeHus TIOIyTHOTO HePTIHO-
ro rasza Ha (pakeJIbHbIX YCTAHOBKAaX BEPTUKAIbHO
WHTETrPUPOBAHHBIX He(TIHBIX KoMITaHuii: B OAO
«CyprytHedTteraz» — Ha 10%, B OAO HK «Jly-
Koiim» — Ha 5%, B HK «PyccHedTh» — Ha 2%.

4. Ha tepputopun okpyra Ha 2014 ron B pe-
€CTpe HapyIIeHHBIX 3eMeIb B MeCTaxX CXKUTaHUS
ITHI yucnutcsa 528 noaueconos obuieii naow,adwvio
655 ea.

5. OTMedeHO yBeJIWYEHWE JOJU HapylIeH-
HBIX 3eMeJib Ha TeppuTopuu Cypryrckoro paiio-
Ha ¢ 37 no 37,5% nu Hedreroranckoro paiioHa ¢ 7
1o 11,9%. [laHHble U3MEHEHMSI CBSI3aHbI C Pa3BH-
THEM JIMLEH3UOHHBIX ydacTKoB POH B rpaHuiiax
MYHUIIMIIAJbHBIX 00pa30BaHUA.

6. BbIABIEHO CHIIKEHUE JOJIM HapyIIEHHBIX
3eMelb Ha Tepputopun HuskHeBapToBCKOro paii-
oHa ¢ 34 mo 30,6%. YMeHBIIWIOCh HETATUBHOE
BO3JIEMCTBUE Ha OKPYXKAIOIIYIO CPely B pe3yJibTa-
T€ BBIMOJHEHWSI MEPOTTPUSITUI MO PEKYJIbTUBALIUI
3eMeJIbHBIX PECYPCOB.
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MOHUTOPUHTI JTOBbIYY OBIIIEPACITIPOCTPAHEHHBIX ITOJIE3HBIX
NCKOITAEMbIX 110 JAHHBIM IUCTAHIITMOHHOI'O 3S0HANPOBAHUA
3EMJIM HA TEPPUTOPUU XAHTEI-MAHCUIICKOI'O ABTOHOMHOTI'O

OKPYTA — IOI'PbI

H.C. Pemens, B.A. [lypmos, C.A. Anémun
(AY «HALl PH um. B.U. lllnuromana»)

MuHepasibHO-ChIpbeBOii pecypc KOrpsr MHO-
rorpaHeH. 3amachl MHOTHX BUIIOB 0OOIllepacIpo-
CTpaHEHHBIX TIOJNE3HbIX ucKomaeMbix (OITN)
MpaKTUYEeCK He orpaHuyeHbl. CorjacHoO mepeyd-
Hio OIIW, yTBep>XIeHHOMY COBMECTHBIM pacIio-
psoKeHueM MUHUCTEpCTBA TPUPOIHBIX Pecyp-
coB Poccuiickoit @enepauvu u [lpaBurtenabcTBa
aBTOHOMHOTO oKpyra oT 22 ceHtsa0ps 2005 roga
Ne66-p/496-pr1, HacuuThIBaeTcsa Gosiee 25 rpymin
noJjie3Hbix uckomaemoix. Criektp OITM mmpok —
OT PeNKO BCTPEYAIOIIMXCsS — aJeBPOJUTHI, apru-
JIUTBI (KPOME MCTIOJIb3YeMbIX B IIEMEHTHOU IMpo-
MBIIIJIEHHOCTU Y B MPOW3BOACTBE MUHEPAIbHOMN
BaThl U BOJIOKOH), TMAaTOMMUT, TpeTies, oroka (Kpo-
M€ MCIOJb3YeMbIX B 1LIEMEHTHON M CTEKOJbHOM
MPOMBILIJIEHHOCTU) A0 HauboJjee pacrpocTpa-
HEHHBIX — TJIMHBI, MIECUaHO-TPaBUIHBIC TTOPOIHI,
cynecu, Topd (KpoMe UCIOJIb3yeMOro B JIe4eOHbIX
LIEJISIX).

ITpu ocBoeHuu u ucnosibzoBaHum OITU Ha
TeppuTopuu FOrpbl TOMUHUPYET TEHACHUUS J0-
OBbIUM TTECKOB JIJIS1 TJITAHUPOBOYHBIX U CTPOUTEIb-
HbIX paboT. B 2014 roay no6siTo 98% mecka, Top-
da — 1,4%, rmunsl — 0,014%, cyrnmunkos — 0,4%
U mecyaHo-rpaBuiiHbIX cMmeceit — 0,05% (1o uH-
dopmauun www.depnedra.admhmao.ru). MmeH-
HO 3THU MOPO/Ibl HauboJIee BOCTPEOOBAHbI B CTPOU -
TeJIbHOH MPOMBIILIEHHOCTU. OCHOBHBIE Hampas-
JIEHUS MCTIOJIb30BaHUST — OTCHIINKA IJIOIIAA0K MO
CTPOUTEIBCTBO OOBEKTOB MPOMBILIJIEHHONW U He-
MPOU3BOICTBEHHOI MHMPACTPYKTYPhI, JOPOKHOE
CTPOUTEIBCTBO, IUIAHUPOBKA TLIOIIAA0K 3MaHUN 1
COOpPYXKEHUIi, MPOU3BOACTBO CTPOUTEIbHBIX Ma-
TepuasioB. [{oObIBaeMblit TOph MCITOIB3YETCS IS

PEKyJBTUBALIMM HapyILIEHHBIX 3eMesb, 0Jaroy-
CTpOICTBA TEPPUTOPUI HACEEHHBIX MYHKTOB U
HEDTSIHBIX MECTOPOXKIECHUIA.

Ha teppuropuun XMAO — IOrpsl no cocro-
sauio Ha 01.01.2015 roma mpaBo MOJb30BaHUS
yJyacTKaMy HeJp JUISI Te€0JIOTUYECKOTrO U3YUYECHUS,
pa3Benku U q1o6bsrdu OITU umenu 120 npennpu-
SITUI Ha ocHOBaHWU 431 AeHCTBYIOIIUMX W MPUO-
CTAHOBJIEHHBIX JIMLIEH3UI 1 31 mpeanpusTie Ha
OCHOBaHUM 348 yBenmomJieHU# (Mo MH(pOpMaLUU
www.depnedra.admhmao.ru).

Ha tepputopum Bcex MyHULIMITAJbHBIX 00pa-
30BaHMIi okpyra BeaeTcst noosiya OITU, ocHoBHas
JTOJISI TULIEH3UM 1 YBETOMJICHUIA 3aperucTprupoBa-
Ha B CypryrckoMm paiioHe (BkJtouas . CypryT u T.
Koranbim) — 39% (puc. 1).

[TpuMeHeHre OUCTAHIIMOHHBIX MaTepUasioB
SIBJISIETCSI BaXKHEUIIMM KOMITOHEHTOM ISl pellie-
HU 3a1a4 B chepe HEeIpOoIlob30BaHUs, a UMEH-
HO — WHBEHTapU3alliu U KOHTPOJISI CTPOUTENb-
CTBa 00BEKTOB MH(PACTPYKTYPHl B MECTaX TOObI-
yu OIIU, kaptorpadupoBaHUsI U MOHUTOPUHTA
COCTOSTHMSI MeCT pa3pabOTOK, MOHUTOPUHTA KO-
JIOTMYECKOTO COCTOSTHUS TEPPUTOPUIA B pailoHax
JIOOBIUM.

MOHUTOPUHT  MCIOJb30BaHUSI TPUPOIHBIX
pecypcoB 1o MaTepuajaM KOCMUYECKOW ChEMKU
MpecyieTyeT OCHOBHBIE LIEH:

1. BoisiBlieHUE HETUIIEH3UPOBAHHON JOOBIYU
OI1N.

2. BoisiBieHue HecoOMIoAeHUST YCIOBUI JIU-
LIEH31I Ha MTOJIb30BaHUE HEPaMU.

3. MOHUTOPUHT HapyLIEHHBIX 3eMeIb B Me-
crax 1oosruu OITH.



Becmnuk Hedponoavzoeamens 27/2015 e.

AHAJIUTHYECKUE Ob30PbI

IKO/IOIrnAd

Konauuckuii paiion| —
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(BKJI. r.XanTbi-MaHCHHCK)
10%.
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8%
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(B r.Hedreroranck)

CypryTckuii paiion
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39Y

Puc. 1. Pacnpedenenue koauuecmea 3apeeucmpupo8anHHbliX AULEH3ULL
N0 MYHUUUNAAbHBIM 00pazosanuim okpyea Ha 01.01.2015 e.

CrieninaaucTbl 1abopaTOpUu JaHHBIX TUCTAH-
IIMOHHOTO 30HAUPOBaHUST 3eMyiM TpU Aeiund-
PUPOBAHUU HCMOJB3YIOT KOCMUYECKUE CHUM-
KM pa3INYHBIX CIIyTHUKOB. Ha mpotstkenum 2014
roga OblM 0bpaboTaHbl cHUMKU RapidEye mne-
pyuona creMKHM ¢ Mas 1o aBrycT 2013 roma ¢ mpo-
CTPAHCTBEHHBIM (T€OMETPUUECKUM) Pa3pelIeHM -
eM Ha MecTHOCTH 5.0 M, Landsat-§ nepuona cbéM-
ku 2013-2014 rr. ¢ paspemenneMm 30 m. st 6o-
Jlee TOAPOOHON AeTaln3aliuyd, YTOYHEHUS Me-
CTOTIOJIOKEHUSI U COCTOSIHUSI OOBEKTOB UCTIOJNb-
30BajIUCh M300paxkeHus: ¢ web-pecypca «leonop-
man FOI'PA» (http://maps.crru.ru) 1 Kaprorpadu-
yecKoro cepsuca «Bing Maps» (http://www.bing.
com/maps).

O6paboTka maHHBIX MPOBOAWIACH B TMPO-
TpaMMHBIX  KoMIuiekcax  ENVI, MaplInfo
Professional.

BoimonHenue paboT mo aemndpupoBaHUIo
MECT IOOBIYM ITOJIE3HOIO MCKOIIaeMOTo (Kapbe-
POB) U CKJIaAMpOBaHUs Tabeseil ecka OCHOBa-
HO Ha CHeKMpanbHOM anaiuze dauHoix /33, ¢ 10-
CJIEIYIOIIUM TIOCTPOCHUEM PA3HOBPEMEHHBIX KOM-

n03umog IIsI MOHUTOPUHTIA CYIIECTBYIOIINX 00b-
eKTOB 100bI4M (puc. 2, 3).

B pesynerare memmdpupoBaHUs MaTepHUaiOB
IUCTAaHIIMOHHOTO 30HAMPOBAaHUS 3eMJIM U CBEp-
KA JaHHBIX BBITAHHBIX JIMIEH3UI, MOJYYCHHBIX
u3 JlermapraMeHTa mo Heapomnoiab3oBaHnio XMAO
— KOrper Ha 01.10.2014 roma, BBISIBICHBI O0BEK-
TBI B MecTax noowsram OI1U Ha Tepputopnu okpy-
ra (taou. 1).

ITo ntoram 2014 roma memmdprupoBaHO 006~
eKmog ¢ _auueHzuei (veedomaenuem) Ha _000bi4y
OIIHU B xommyecTBe 718 MOIUTOHOB OOIIEH ILIO-
maabio 9670,7 ra. Ha Tepputopusix JTMIEH3UOH-
HBIX YYaCTKOB pa3JIMYHBIX KOMIIAHUII — HEIpO-
Iojib30oBartesieil pacmonaraercss 599 ITOJIUTOHOB.
Bre rpanmir yyactkoB — 119 moiamroHoB ooOIiei
momanpio 1386,6 ra, uyto coctasisier 16%.

Heauuenzuposanuoix mecm paxmuueckoi do-
Obluu u (uau) ckaaduposaHus Noae3H020 UCKonae-
M020 (wmabens) BBISIBICHO 95 MOIMTOHOB O0OIICH
momanpio 1059,6 ra, uro cocrasisier 12% (13 HUX
BHe rpaHull ydactkoB POH — 9 monuroHos 06-
e rromanpio 43,2 ra).
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Puc. 3. louck uzmenenuil Ha cHumkax — gpaemenmol Landsat-8 (2013 e.), Landsat-§ (2014 e.)
DA3HOBDEMEHHO20 KOMNO3UMA CHUMKO0G (HO8ble 00BeKmbl OMOOPAINCeHbL PO30BLIM YBEMOM)

HaubGoabuiee KOJIMYECTBO TaKWX OOBEK- KOTOPBIX MO JaHHBIM cheMKU 2013-2014 rr. ru-
TOB 3a(PUKCUPOBAHO B TpaHMIIAX JUIICH3MOHHBIX JIPOMEXaHM3MPOBAHHBIC PAOOTHI MJIM PaOOTHI Cy-
yuyactkoB OAO «Cypeymuegpmeeas» — 27,4% (26 XOPOUHBIM CIIOCOOOM I0OOBLIYU HE AeIn(ppUpoBa-
ITOJIMTOHOB). Hbl. OTHAKO Ha KOCMOCHMMKAX paHHETo repuoaa

HeobxonnmMo oTMETUTD, UTO B Kamezopuio He- ChEMKHU Ha 9TUX TEPPUTOPHUSIX PACIO3HAIOTCS pa-
3akonHoU 0obbiyu OITH BKIIOYEHBI O0BEKThI, HA 00ThI Mo A00bue OITM ¢ 6oJbIIOKH JOCTOBEPHO-
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Tabauua 1
Pe3ynbrarsl nemmpprupoBaHus HAPYIIEHHBIX 3eMeJTb
B Mectax n00bran OITU na Teppuropuu XMAO — IOrpsi
H A PY Il EHH Bl E 3 EMJIOMN
KOJINUYECTBO OBBEKTOB JOBbBIYH OIIN
O0beKThI O0bexThI
O6ee O6mas ¢ JUueH3uei c Hapymenussmu | OObeKTbl 0e3 JULEeH3Mi
BUHK KOJMYECTBO | miomanp, | (YBeAOMIeHueM) | yCIOBHii IMLEH3Ui (yBemomieHmii)
NOJMroHoB | Brekrapax | Ha a00bray OIIW | (yBemomuennii)
Koauyectso Koamuectso Koauuectso [Lroma,
B reKTapax

OAO AHK BAITHE®Tb 5 95,5 5 - - -
OAO TA3TTPOM 33 460,6 28 - 5 76,3
OAO HI'K CIABHE®Tb 26 410,4 25 - 1 4,8
OAO HK TYKOWJ 190 2421,9 161 4 25 238,6
OAO HK POCHE®Tb 168 2417,9 142 1 25 295,0
OAO HK PYCCHE®Tb 14 154,7 13 - 1 5,9
OAO CYPITYTHE®TETA3 209 2640,5 176 7 26 362,2
CaMocCTosITeNTbHbIE 4 609.3 39 ) 3 33,6
KOMIaHUU
CoBMeCTHOE MpeATTpUsTHE
BUHKoB 10 307,1 10 - - -
Bue POH 128 1429,8 119 - 9 43,2
UTOro 825 10947,6 718 12 95 1059,6

CThIO MO AeHIM(pPOBOYHBIM IIpU3HAKAM, MO3TO-
MY BBISIBJIECHHBIE HApYyIIIEHHbIE y4aCTKU OTMEUYEHBI
KaK HeAUUeH3UposaHHble.

Taxxe memmdprpoBaHO OOJBIIOE KOJUYE-
cTBO y4yacTKoB Heap noowrun OIIU, xe umerowjux
deticmgyrouux auyensuil (yeedomaenuii), Cpox nei-
CTBUSI TOKYMEHTOB WJIM OKOHYEH, WJIM IIPHOCTa-
HOBJIeH (aHHYJIMpPOBaH), HO Ha y4YacTKax OTMe-
YeH IIpOoliecC MOOBIYM IMOJIE3HOTO HMCKOIAaeMOTro
o gaHHBIM cbeMKU 2013-2014 T, ciienoBaTesib-
HO, 00BEKThI TAKXKE BKIIIOUEHBI B KATETOPUIO Heall -
UYEeH3UPOBAHHDLX.

Obsekmos ¢ HapyuleHusmu ycao8uil AUUeH-
3uil (yeedomaeHuil), a UMEHHO — C YBEJUYECHHbI-
MM IIOIIAASIMU CYXOPOMHBIX pa3pabOTOK IpyHTa
WM aKBaTOPHUM IS BeICHUS TMAPOMEXaHU3UPO-
BaHHBIX padoT gemmdpupoBaHo 12 monuroHos. B
OCHOBHOM Ha JIMLIEH3MOHHBIX YYacTKax, IIpUHaI-
nexaiux OAO «Cypeymuegpmeeas» (puc. 4).

Obsexmamu  KOCMU4ECK020 MOHUMOPUHeA B
XO/Ie pa3BeIKU U JOOBIYU TPYHTOB SIBJISIOTCSI HE
TOJBKO BOIOEMBI C U3MEHEHHBIM TMIPOJIOrHYE-
CKUM PEXMMOM, M3 KOTOPBIX IIPOMCXOAUT Ha-
MBIB II€CKa, HO U Meppumopul ¢ HAaApyuleHusmu
IMOYBEHHO-PACTUTEILHOIO ITOKPOBA, MCIOJIb3Ye-
Mble JUISI CKJIQAMPOBAHUS TPYHTA, O/ TUIOLIAIKYI
JUTISL CTOSTHKM TEXHMKU U MEXaHW3MOB, OTCTOMHM -
KU, IMTOABE3AHBIC JOPOTH K Kapbepy U T.II.

Bceeo dewugppuposano 825 noaueonos Hapy-
ueHHbIx 3emenv 8 mecmax doovuu OIIHU obueii nao-
wadvio 10947,7 ea, pactiofoKeHHBIX HA JIMLIEH3U-
OHHBIX YYaCTKaX U BHE MX IPAHUILI.

OcHogHble 004U NO KOAUHECMBEHHOMY U NAO-
wWaoHoMy noxkasamensm HAPYLICHHBIX 3eMeIb B
Mectax goosrum OITU 3adukcupoBaHBl B Tpex
KpymHeiux oomectBax; OAO «Cypeymuegpmezas»
— 25,2% (208 monuronos) u 23,8% (2609,4 ra),
000 «J1YKOHJI-3anaonas Cubupe» — 19% (156
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Puc. 4. Hecobaooderue ycaosuil auyensuu Ha 2Kymarcano8ckom AUUEeH3UOHHOM Y4achKe

noniuroHoB) U 19% (2058,4 ra), OAO «Pocneghpmo»
— 13% (105 monuronoB) u 14,4% (1568,7 ra) or
OOIIMX JAHHBIX ITO0 BCEM KOMITAHUSIM.

Cpenu ITULIEH3MOHHBIX YYACTKOB «IMIUPYIO-
1ero» 00IIecTBa 1o Koaudecmey W naouyadu Ha-
PYILIEHHBIX 3¢MeIb OCHOBHAsI JOJISI aHTPOIIOTEH-
HBIX TEPPUTOPUIL COCPEIOTOYEHA HA YYaCTKaXx:
Pocoxcruxosckom — 10% (20 TTOITUTOHOB) U OKO-
10 8% (206,1 ra), Bocmouno-Cypeymckom — 6,3%
(13 monuroHoB) u 4yTh 6ojee 6% (162,6 ra), Pyc-
ckunckom — 5,7% (12 nonuronos) u 5,2% (135.,4
ra), Tanckom — 5,3% (11 MONUTOHOB) U 4yTh 0O-
nee 6% (165,1ra), Ha OCTaJIBHBIX y4acTKaX KO-
YeCTBO MOJIMTOHOB MeHee 10 Ha KaxkImoM 1 o01eit
momaneio MmeHee 100,0 ra.

Bre epanuy NMUUEH3MOHHBIX YYaCTKOB OTMeE-
gyeHo 128 1oanTroHOB 006IIei ruromansio 1429,8
ra HapylleHHBIX 3eMeJib, 4YTO COCTaBisIeT 15,5% u
13% cOOTBETCTBEHHO.

B npenenax XMAQO — FOrpsl 11omagHast J0J1st
HapyIlIeHHBIX 3eMeb paBHa 2% TeppUTOPUU OKPYTA.

B 2014 rony B cpaBHEHUH C pe3yIbTaTaMu Ac-
mmdpupoBanus nepuoga 2012-2013rr. mpounson-
JIM HEpaBHOMEPHBIC MI3MECHEHNSI COCTOSTHUSI Hapy-
LIEHHBIX TeppuTopuii B MecTax 1oosran OITH mo
IUIOIIATHOMY M KOJIMYECTBEHHOMY ITOKA3aTeJIsIM
B paspe3e TeppUTOPUAIBHO-aIMUHUCTPATUBHBIX
eauHull (puc. 5).

Ha rtepputopun HedTteroranckoro paiioHa
HaOJIromaeTCsI TCHASHIINS CHIKEHUSI IToKa3aTeseit
HapyIIEHHBIX YIaCTKOB 3¢MeJlb, 8 UMEHHO — 00-
1Iee KOJIMIEeCTBO IMOJIUTOHOB YMEHBIIMIOCH ITOYTH
Ha 20%, obuas rromans Ha 34%.

B npenenax bepe3oBckoro paiioHa oTMedaeT-
CsI CYIIECTBEHHBIN CIa] KOJIMIEeCTBA HAPYIIEeHHBIX
y4acTKOB — Ha 42%, HO IIpy 9TOM 00111asl TJI0LIA1b
HE3HAYMUTEJBbHO YBeJMYMIach — Ha 7%, BO3MOX-
HO 3a CYET pacIIMpPeHMsT HepeKyJIBTUBUPOBAHHBIX
TEPPUTOPHUIl B MeCTax pa3padOTOK.

B ocrampHBIX palioHaX OKpyra, HaoOOpOT,
MIPOM3OIIIJIO paclIMpeHue IUIOIIaneil HapylleH-
HBIX 3eMeJIb U KOJIMYESCTBA ITOJINTOHOB.
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Puc. 5. Jlunamuka dewuhpupoantix HapyuieHHbIX 3eMeNb 8 MECmax
doowbiuu OITHU 6 pazpeze mynuyunanvhoix o0pazosanuii XMAO — FOepbi

O06paboTKa JaHHBIX JUCTAHIIMOHHOTO 30H-
IUpOBaHUs 3eMJIM U aHaJIU3 Pe3yJIbTaTOB KOC-
MUYECKOIr0 MOHMTOPUHTAa B MeCTax IOOBIYU
OIIU na tepputopun XMAO — KOrpsl Ha mepu-
on 2014 roma MO3BOJMJIM BBISBUTHL CIIEAYIOIINE
MPOIIECCHI:

— 6 95 mecmax obuei 1omanblo 1059,6
2a TIPOBOIUTCS HeAUUEH3UPOBAHHAS pa3pabomka
TPYHTOB, B OCHOBHOM Ha JIMIICH3MOHHBIX y4acT-
Kax OAO «Cypeymuegpmeeas» (6onee 27%);

— Ha 12 jauueH3uoHHuIX yuacmkax, TIPpU-
Hamnexamux OAO «Cypeymuegpmeeaz», 000
«JIYKOHJI-3anaonas Cubups», OAO «PHTIK»
u OAO <«Camomaopuepmeeas», BBIIBICHBI Me-
cma 000blMU ¢ HAPYUWEeHUAMU YCAOBULL AUUEH3UT Ha
MOJIb30BaHUE HEApaMM, IPEAOCTABICHHBIX IS
LieJIeil TeoJIOrMYECKOro M3Yy4eHUs, pa3BeIKH U
JOOBIUM 00IIepaCIIPOCTPAHEHHBIX MTOJIE3HBIX UC-
KOITaeMBIX;

— Ha 188 auyensuonnvix ywacmkax uz 474
Y4acmKog pacnpedenénHozo @onoa Heodp, 3aperu-
crpupoBaHHbIx Ha 01.11.2014 1. B mpenenax okpy-
ra, nemudpupoBaHbl HapyIIEeHHbIC 36MJIM B Me-
crax noosrum u (nnm) ckinaguposanus OITN B xo-
nuecTBe 825 noaueonos obuyeli naouiadvio 10947,6
2a, 9To TIOATBEPXKIaeTCs B Ipoliecce Aeinuprupo-
BaHMUS YBEIMYECHUEM Pa3MEpPOB 3eMeJIbHBIX YIacT-
KOB 1 aKBaTOpPUI, BBIAEICHHBIX IJIs BEICHUS pa-
00T MO HEIPOII0JIb30BAHUIO.

IlomyyenHass nH(popMaIs MOHUTOPUHIA J0-
obprun OINIM mo KocMUYeCcKUM JaHHBIM ICTaHII-
OHHOTO 30HAMPOBaHUS 3eMJIM OTIEPAaTUBHO IIepeaa-
ercq B lemapraMeHT 1o Heapornoib3oBaHnio XMAO
— IOrpbI 111 IPUHSATHYS YIIPaBISHUYSCKUX PEIICHUIA.

ITonpobHas nHpopmalusg o pesyabraTax JIe-
mmdpuposanusa 133 neprnonndecku 0OHOBISIET-
cs Ha cepBuce «leomopran IOI'PA» http://www.
crru.ru/.
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OCOBEHHOCTU JATEPAJILHOM I ®®EPEHIIUALIMU DJIEMEHTOB
B ITIOYBAX BOCTOYHOI'O CKJIOHA CEBEPHOI'O YPAJIA

M.A. Ceausanosa (1), [.B. Mockosuenko (2),
HU.H. Ionuaposa (1), E.H. Kpiok (1)

(1) AY «HAIl PH um. B.U. Illnusvmana»

(2) Uncmumym npobaem oceoenus Cesepa
Cubupckoeo omoenenuss PAH

Ha tepputopun CeepHoro Ypana, B mpefe-
nax XaHTbl-MaHCUIICKOrO aBTOHOMHOIO OKpY-
ra, HavyaJoch OCBOEHHE 3aIlacoB Oyporo yris,
MEIHO-IIMHKOBBIX M XEJEe3HBIX Py, a TakxKe 30-
Jota pocchimHoro. Crparerueii  coluaabHO-
aKoHoMnueckoro paszsutuss XMAO — FOrpel no
2020 roga u Ha mrepuon 10 2030 roga 31aech mpen-
IoJjlaraeTcs pa3BUTHE MUHEPAIbHO-ChIPhEBOM
0a3pl 1 CO3daHKEe Ha €€ OCHOBE T'OPHOIOOBLIBAKO-
IIMX KOMILIEKCOB. B CBsI3U ¢ I1aHUpYeMBIM pas-
BUTHEM TPAHCIOPTHOM, SHEPreTUIYECKON MH(ppa-
CTPYKTYPhI, TOPHOAOOBIBAIOIIEH MPOMBIIILIEHHO-
CTU MHOTOKPaTHO YBEJIWYUTCSI HArpy3Ka Ha IIpu-
ponHbeie KomruieKchl CeepHoro Ypama. IIpo-
MBIIIICHHOE€ OCBO€HHE OyleT IIPOUCXOIMUTh B
YCJIOBUSIX HU3KOM YCTOMYMBOCTU TOPHBIX U IIPEI-
TOPHBIX T€OCUCTEM K pa3IUIHbIM (DopMaM TEXHO-
reHe3a, B TOM UMCJIe K 3arpsi3HEHUI0 XUMUYECKM -
MM BelllecTBaMuU. B ¢BsI3M ¢ 3TUM aKTyaJbHOI 3a-
Jlayeil CTAaHOBUTCS OIpeneeHNe FeOXUMUIECKOTO
¢oHa TEppPUTOPUHU 1 BBISIBICHUE YCIOBUI MUTpa-
LIMU BEIIECTB C UCIIOJIb30BaHMEM METOIOB I'€OXM-
MUHU TaHamadgTa.

g u3ydyeHusT reoXUMHUYEeCKUX OCOOEHHO-
creit Tepputopun CeBepHOro Ypaja OBIJIO MPO-
BEIIEHO OIIPOOOBaHNE IMOYB, JOMMHMPYIOIIUX B
CTPYKTyp€ ITOUYBEHHOIO ITOKPOBAa HM3KOTOPHBIX,
MIPeAropHBIX JaHAIAdTOB U MpUJIEraloliux paB-
HUH ¢ abcomoTHBIMU BeicoTaMu 10 200 M. B rop-
HOIl 4YacTW TEPPUTOPUM IpeodagaloT TeMHOX-
BOITHbBIE TaeXKHbIE €JIOBblE M MUXTOBLIE jeca (51%
IUIOLLIAAN), MEJIKOJIMCTBeHHbIe jeca (24%), xe-
nposbie Jeca (7%), MeHee pacIpocTpaHeHbI Top-
Hble TyHAPHI (6%) M CBETJIOXBOWMHBLIC COCHOBBIE

neca. [IpearopHas yacTh oTMyaeTcs mpeoodiana-
HUEM CBETJIO-XBOMHBIX COCHOBBIX JjiecoB (54%),
TeMHOXBOMHBIX Ta€XHBIX €JIOBBIX U ITUXTOBBIX JIe-
coB (17%), MenKONMUCTBEeHHBIX JiecoB (16%) u 60-
10T (6%). IToutn Besa TeppuTopus (3a UCKIIIOYE-
HUEM HauOoJiee BBICOKMX XpPEeOTOB M BEPIUUH U
KpaliHell ceBepHOIl YacTU) OTHOCUTCS K TTOA30HE
CpPEIHEN TAMIu.

[MonoxutensHbIe hopMbl penbeda CeBepHO-
ro Ypajua cjliokeHbl Hau0oJiee YCTOMYMBBIMU T10-
podaMM, a ACINPecCCUM IMPUYPOUYEHBI K BBIXOIaM
MazoyctoiuuBbix 1opon [10]. ITouBwr chopmu-
pOBaJIMCh Ha TOPHBIX ITOpOAAX, BO3pacT — OT Op-
JIOBUKOBCKOI 70 TTaJIeOTeHOBOI cucTeMbl [3], Ha
NeJI0OBUATbHBIX, MOPCKMX, aJUTIOBUAIbHBIX MOP-
CKMX, JIEAHMKOBO-MOPCKMX, O3€PHBIX, O3€pHO-
aJUTIOBUAJIBHBIX U aJUTIOBUATIBHBIX ITIOKPOBHBIX OT-
JoxeHusx [2]. MdopmupoBaHue IMOYB IPOMCXO-
IUT TIPEUMYIIECTBEHHO II0J BJIMSHHUEM II0I30-
JINCTOTO IIpoliecca, OrjieeHus1 U TOpOHAKOILIe-
Hus. [opHbIe MOYBBI OTJMYAIOTCS ITOBBIIIEHHOK
CKEJIETHOCThI0O MEXaHMYECKOIo COCTaBa, MaJloi
MOIIIHOCTBIO TTIOUBeHHOTO Tpoduis [11]. Jomu-
HUPYIOT TOA30JUCThIe, TOP(SIHO-IIOA30JIUCTO-
IJIeeBble, TOPHO-TYHIPOBBIC, TOPHBIC ITOJA30JIM-
CTBIE U IVIEEIIOA30JIUCThIE, 00JOTHBIE TOP(DSIHBIE U
aJUTIOBUAJIbHO-IEPHOBBIE TTOYBHI [6].

HeonHoponHOCTh BEIIECTBEHHOIO COCTaBa
T€0CUCTEeM OOBIYHO OIIpEAeIsIeTCS] METOAOM IIPO-
unupoBaHusl, U3yYeHUs TEOXMMUUECKUX KaTeH.
Tunpl JaHAIAGTHO-TEOXUMUYECKMX COIpSIKe-
HUI OTpaXaloT CUCTEMHOE €IMHCTBO JaHaIadT-
HOI 000JIOUKM M XapaKTepU3YyIOT 3aKOHOMEPHO-
CTU MUTpAlNM BelllecTna [4].
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Ilo maHHBIM TUIICOMETPUYECKUX YPOBHEN U
BBICOTHBIX OTMETOK LI (POBOI Tormorpadpuyeckoit
ocHoBbl TocrucuenTtpa ®eaepalbHOrO areHTCTBA
reoge3un UM Kaprorpaduu (Pockaprorpadun)
MaciTada 1:200 000 6bl1a MOATOTOBIEHA LIU(PO-
Basi MOJIe/Ib penbeda, KoTopasl Oblila UCITOIb30Ba-
Ha JUIsl BBIACJIEHUS TUTIOB T€OCUCTEM U UX COTpPsI-
KEHUI Ha JaHIIa@THO-TeOXUMUYECKUX TTpodhu-
JIsIX (KaTteHax), repeceKkarolx pa3jinyHbIe JJaHI -
ma@THbIE KOMIUIEKCHI, OT 3pO3MOHHbBIX JaHAIad-
TOB MECTHOTO Bojopazieia K aKKyMYJISTUBHBIM
JNanamadTaM genpeccuii peawveda. LHudponsas mo-
JieTb pesibeda MmojyyeHa ¢ TOMOIIIbIO MPOrpaMMbI
GST (Geospline Technology) (pa3padotyuk — Cu-
nopoBA.H. unp.), pacuetsl mpoBeaeHbl B TNTmips
(pa3pabotuuk — Microlmages) [7]. [louBeHHOE
OIpo0OBaHKeE BHINIOJHEHO Ha 15 mpoduisax. Bee-
ro otoopaHo 60 mpo0, Mo 4 Ha KaxaoM Ipoduiie
(puc. 1, 2, 3). IIpoGbI 0oTOMpPATUCh U3 TIOBEPXHOCT-
HBIX TYMYCOBBIX U 2JIIOBUAJIbHBIX TOPU3OHTOB. Ta-
KM 00pa3oM, ObIIIM BbIAEIEHBI U OOCEIOBaHbI
paznuHble JIAHAIA(PTHO-TEOXUMUUYECKUE KOM-
TUIEKChI — II0BUAIbHbBIE (D), TPAaHCAIIOBUATBHO-
akKyMmyJIsITUBHBIE (TOA) M akKyMylIsTUBHBIE (A),
00beAMHEeHHbIE JIaTepaJIbHBIMUA HapaBIeHHBIMU
MUTPalMOHHBIMU TTOTOKAMMU.

XUMUYEeCKUI aHaau3 MOYBEHHBIX O0OpPa3lioB
ObLT MpoBeleH B J1aOOpaTOpUU 3KOJIOTMYECKUX
rcciaenoBaHuii  TIOMEHCKOTO ToCyaapCTBEHHO-
ro yHuBepcuTeTa. MaccoBas J10J1s BaJlOBbIX (hopM
meTasuioB (Pb, Cu, Zn, Mn, Cr, Ni, Fe) onpene-
Jislach METOJIOM aTOMHO-a0COPOLIMOHHOM CIeK-

TPOMETpUM — OOPabOTKOIl TOYB CMEChIO a30T-
HOI1, XJIopHO# M TaBukoBoii kucioT (ITHJ ®
16.1:2.2:2.3.36-02). MaccoBasgs 107 TNOIBUX-
HbIX (OpM MeTa/sIoB ompeaensiach aTroMHO-
a0COpPOIIMOHHBIM METOIOM — O0pabOTKOW IOYB
alleTaTHO-aMMOHUIHBIM OyhepHbBIM pPacTBOPOM
c pH 4,8 (PI 52.18.289-90, xxejie30 NOABUXKHOE —
TI'OCT 27395-87). BomopoaHbiii moka3zaresib BO-
MHOW BBITSKKM (en. pH) mouB m3MepeH croco-
OOM M3BJIEYEHMS BOIOPACTBOPUMBIX COJIEN M3 MO-
YBBI TUCTWIJIMPOBAHHON BOMOM MPM OTHOILIEHUU
MOYBHI K Bofe 1:5 u onpeneneHus pH ¢ momorisio
pH-metpa (FOCT 26423-85). OpraHnnuyeckoe Be-
1ecTBo 1MouB (%) ompeneisioch GoToMeTpude-
CKMM M TPaBUMETPUUYECKUM METOIaMM (METOI0M
Tiopuna B Mogudukaimy LleHTpaabHOTO HayYHO-
HCCIeOBATEIbCKOTO MHCTUTYTA arpOXMMUYECKO-
ro OOCTYXXMBAHUSI CEJIbCKOTO XO3SHCTBa), OCHO-
BaHHOM Ha OKWCJIEHMU OPTaHUYeCKOTo BEIIeCTBa
pPacTBOPOM JIBYXPOMOBOKHMCJIOTO KaJlUsl B CEPHOI
KHCJIOTE U TTOCJEAYIOIIeM OMNpeneJeHU TpexBa-
JICHTHOTO XpOMa, 3KBUBAJIEHTHOTO COJAEPXKaHUIO
OpPraHMYECKOro BellecTBa, Ha (POTOINEKTPOKOIIO-
pumetpe (FTOCT 26213-91).

JIns  XapakKTepUCTUKKM  OUMOTeOXMMHUYECKUX
ocobeHHocTeil mouB CeBepHOro Ypaja BbIYKCIIE-
Hbl Kinapku KoHieHTpaiu (KK) — oTHomeHus
coliepXaHUsl 2JeMeHTa K KiaapKy mous 1o A.Il.
BunHorpanoBy [8], mTpoBeaeHO COMTOCTaBIEHUE CO-
JepXKaHUS MMKPODJEMEHTOB CO CpelIHEeperuo-
HaJIbHBIMU 3HaYeHUSIMM 1 3ananHoi Cubupwu,
Tab. 1 [9].

Tabauuya 1
IToka3zarenn 371eMeHTHOro coctasa mous CesepHoro Ypaja
CpeaneperuoHajibHble 3HAYEHUS
D eMeHTHI IToaBuzKkHBIE (hOPMBI, MI'/KT BasnoBoe conepxkanue, Mr/Kr s 3anazoii Cuonpw, mr/xr [9]
M!+S? min-max M=S min-max KK M=S min-max
CauHell 13£16 0,9-78.,4 45+63 1-313,5 4,5 18+6 2-47
LInHK 19£6 4,4-33 65+25 14,8-131,9 | 1,3 73430 8-190
Menp 542 0,8-9,4 16,2+7 2,3-31,3 0,8 31+14 2-91
Keneso 9244 248-4572 | 27580411274 | 2500-49400 | 0,7 | 2>104% 2000-90500
1005 10115
Mapramen | 37,2427 20-170,2 Sézzf 239,4-2666,9 | 1,0 | 797+440 57-2983
Xpom 22,547 5,1-33,8 77,7£25 17-135,3 0,4 84427 10-165
Hukenb 13,945 3,1-22,9 46,4+17 9-76,4 1,2 42412 5-73

1

— M — cpenHee apudmernyeckoe, > — S — CTaHIAPTHOE OTKJIOHEHKE
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Marematuyeckasi 00paboTKa TaHHBIX XUMM-
YeCKUX aHaJM30B IPOJEMOHCTPUpPOBAa 3HAUM-
TeJbHYI0 BapradeIbHOCTb COACPKAHUS METANLIIOB,
0COOEHHO CBUMHIIA, KOHIIEHTPAIMsI KOTOPOTO 13-
MeHsIeTCsl B TIpejiesiax ABYX MaTeMaTHuYeCcKUX To-
psinkoB (ot 1 mo 313,5 Mr/Kr), focTUTasl BEIUYUH
noutu B 10 pa3 npeBsiatommx seanuauny 1K,
CpenHee conepkaHWe CBMHIIA M HUKEJISI B TTIOYBaX
CeBepHoro Ypajna BbIllle CpPeIHEPETMOHATbHBIX
U CpeIHEeMUPOBBIX 3HaueHuil. [lpakThyecku Ha
YPOBHE KJIapKa MOYB HaXOAWUTCS CpelHee Coaep-
>KaHWe MapraHila, MaccoBas OJIsl IMHKA TTPEeBbI-
1IaeT CpeIHEMUPOBOE 3HAYeHNEe, HO HMXE Cpell-
HEepermMoHaJbHOTO 3HAYCHUS.

CeBepHbIl Ypasl OTJIMYAETCS CAOXHBIM Ieo-
JIOTMYECKUM CTPOCHUEM W HEOJTHOPOAHBIM JIUTO-
JIOTMYECKMM COCTAaBOM ITOKPOBHBIX OTJIOXEHMI,
WHTEHCUBHBIM (DU3MYECKUM M XUMUYECKUM BbI-
BeTpMBaHUEM, aKTMBHOM MUTrpalMell BellecTBa
B COCTaBe BOJHBIX PacTBOPOB. J10Jis1 TOABUIKHBIX
(opM MUKpOs1EMEHTOB AocTuraet 29-30% y 1uH-
Ka, xpoma, Meau 1 Hukess. [IpoBegeHHoe obcie-
JIOBaHUE MOKa3ajo0, YTO peaklivs Cpe/ibl MOYB Ba-
PBUPYET OT KUCJIOU MO HEWTpaabHOW (BOAOPOI-
HbII TTOKa3aTe/lb BOAHOM BBITSDKKM TTOUB U3MEHSI -
ercs oT 4,64 1o 7,03 enqunun pH). IpeoGnagaior
cJ1a0OKHUCIIbIE, MAJIOTYMYCHBIE TIOUBBI, 0011Iee CO-
JiepXKaHre OpraHuKY B KOTOPBIX cocTaBisieT 1-5%.
Huszkoe conepkaHue ryMycOBBIX BEILIECTB U 3Ha-
YUTEIbHOE KOJMYECTBO OPTraHMYEeCKMX KUCIOT
CIMOCOOCTBYIOT aKTMBHOW MUTIpaluvu OOJbIINH-
CTBa MMKpO3JeMeHTOB. [loaToMy KOHTpacTHOe
pacrnpezesieHue MeTalIoB B TIOUBAX CBA3aHO Kak
C HEOTHOPOTHOCThIO JIMTOTEHHOM OCHOBBI, TAK U C
MOABMKHOCTBIO METAJJIOB, MX BHYTpUJIaHAIIa(T-
HbIM 1 BHYTPUIIOUBEHHBIM TIepepacipeieicHUeM,
aKKyMYJISIIIME Ha TeOXMMUYIECKUX Oapbepax.

YToOBI BBISIBUTH OCOOEHHOCTH NUPdepeHIIn-
alluy 3JIEeMEHTOB B T€OXMMUYECKUX COTPSIKEHU-
sIX, OBLIM pacCUMTaHbl COOTBETCTBYIOILINE KOI(D-
unmenTsl Kit, mpeacrapisione coooit OTHOIIIE-
HUE comepXXaHMUSl XMMUYECKOTO 3JIeMEHTa B U3Yy-
yaeMOM TMOAYMHEHHOM JaHaiadTe K ero coaep-
>)KaHUWIO B aBTOHOMHOM JaHaimadre [1]. i aHa-
JIi3a JaTepaJbHOM MUTPAIIMU MUKPOIJIEMEHTHI, B
3aBUCUMOCTH OT X COJIEP>KAaHUsI B TOYBAX 3JIIOBU-
aJbHBIX JaHIIA(TOB, pa3aeseHbl Ha TPU TPYIIIIbI

IKOJIOTHUA

(C HaKOIJICHMEM B aKKYMYJISTUBHBIX JIaHAIIAa(TaxX
— Kin>1, ¢ aHajornuHbeIM conepxxaHuem — Ki=1
U MOHWKEHHBIM coaepkaHueM — Ki<l1) (TabJ. 2).

HuskoropHbie Tanmama@Thl McCleq0BaHbl Ha
ydyacTkax ¢ abCcomoTHbIMU BbicoTamu 119-201 m
U YKJIOHaMU TTOBEPXHOCTH 10 3 rpamaycoB. B aB-
TOMOPGHBIX TOPHBIX ITOYBAaX HAOJIIOIAETCST BBICO-
Koe comepxaHue ceuHua (mo KK=19,1, 1. 25-4).
ConmepxaHue LMHKA, HUKEJsI, MapraHla BBIIIE
KJlapka B cpenHeM B 1,5 pa3za. BerpeuaeTcst Bbico-
Koe coaepxaHue Mapranua (mo KK=2,5, 1. 26-1).
HaubGonbiiee comepxxkanne meau Ha CeBepHOM
Vpane (KK=1,6) oGHapyKeHO B CPeIHEIOA30JIN-
CTON TJYOMHHO-TJIEEBATOM TSKEIOCYTJIMHUCTOMN
IMoYBe, CPOPMUPOBAHHOI Ha OCATOYHBIX TOPHBIX
rmopogax ASBOHCKOM CUCTEMbI, ITEPEKPHITHIX ajl-
JIIOBUAJIbHBIMU OTJIOKEHUSIMM TTOMMEHHBIX Tep-
pac (1. 26-1). 3aech ke BbIsIBIeHa MaKCHMaJTbHAasI
KoHLeHTpauus xkene3a (KK=1,3).

IuapomopdHbie naHaIahTHl BHYTPUTOPHBIX
Jenpeccuil uccienoBaHbl Ha BbicoTax 195-200
M, TIpU YKJIIOHE TOBEPXHOCTH MeHee | Tpamyca.
31ech B O0JIOTUCTBIX MOYBAX HAOIIOAAIOTCSI BBICO-
KHe KOHLIEHTpalMy CBUHIIA, TOCTUTAIOIIEe MaK-
CUMaJIbHOTO 3HaYeHUsI Ha 00CIeIOBAaHHBIX y4acT-
kax CeBepHoro Ypana — KK=31,4, unu 313,5 mr/
K. HanGosblliee 3HaueHKE BbISIBJIEHO B 00JOTHOM
IepeXoIHOI TOpGhSHOM MMOUBE HAa MEJIKUX Topdax.
AKKYMYJISIIIMS CBUHIIA 3[IeCh BbI3BaHa IOTJIOLIE-
HUEM CBMHIIA OOJIOTHBIMU PACTEHUSIMU C TTOCTE-
JYIOLMM 3aKkperuieHrueM B Topde. OcobeHHO SIpKo
B Top(de BbIpak€HO HAKOIUICHWE KaJlblIUs, a U3
MMKPODJIEMEHTOB — CBMHIIA. EcTecTBeHHY10 O10-
TeHHYI0 aKKyMYJISIIIAIO CBUHIIA B MOXOBBIX 00JI0-
Tax He cjleayeT NMPUHUMATh 3a TEXHOTEHHOE IPO-
siBJieHue [3].

[IpearopHbie ceBepo- U CpeaHETACXKHbIC
nmanamadTe, cOpMHUPOBABIINECS Ha OCATOYHBIX
TOPHBIX MOpOAaX TPUACOBOM CUCTEMBI M JIEIIOBU-
aJIbHBIX MTOKPOBHBIX OTJIOKEHMSIX, PaCITOJI0XKEHBI
Ha BbIcOTax 10 184 M M MMEIOT YKJIOHBI MTOBEPX-
HOCTHU A0 3 TpaaycoB. 37ech B MOYBAX TaKXkKe Me-
cTaMy OTMEYaeTcsl BBICOKOE CONEpXKaHWEe CBUH-
ma (KK=17,1, 1. 12-4), noBbIllIeHHOE COEPXKaHNE
uuHka (mo KK=2,2, 1. 20-3), Hukensa (no KK=1,8,
T. 26-4), mapranua (no KK=2,7, 1. 26-3) u meau
(mo KK=1,5, T. 26-3, 1. 20-3). HauGosblass KOH-
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AHAJIUTHYECKUE Ob30PbI

IKOJIOruAd

tentpauus xpoma (KK=1,3, 1.12-2) BbIsiBIeHa Ha
y4JacTKe, MOYBEHHBIN IMTOKPOB KOTOPOTO MpeIcTaB-
JIEH KOMILIEKCOM TOPhSTHUCTO-MEJTKOITOA30JIMCTO-
[JIEEBOM TSDKEIOCYTJIMHUCTON MOYBBI C OOJIOTHOM
BEPXOBO TOPhSTHO-TJIEEBOI ITOYBOIA.

B roxHOI yacTu TeppuTOpUM 0OOCIEIOBAHbI
CpedHeTaexXHble TMPEAropHbIe JaHAIA(TH ¢ ad-
COJTIOTHBIMU BbICOTaMU 62-168 M ¥ YKIIOHAMM T10-
BEpXHOCTHU J10 4 rpaaycoB, c(hOpMUPOBAHHBIE HA
0CaJI0YHBIX MTOPOJAaX BEPXHETO MeJla-HUXKHETo Ma-
JIeoreHa, TMepeKpbITbIX MapuHueM. OTIWYUTENb-
HBIMUA TEOXMMUYECKUMU OCOOEHHOCTSIMM JIaH-
macTOB SIBJISIIOTCS caMble BbiIcOKHe Ha CeBepHOM
Vpane koHueHtpauuu 1mHka (KK=2,6) u map-
ranna (KK=3,1), ooHapyXeHHbIEe B TOP(SIHUCTO-
MEJIKOITOJI30JIMCTO-TJIEEBOM  JIETKOCYTJIMHUCTOM
nmouse. 151 MOYB TakKe XapaKTePHO MOBBIIIEH-
Hoe coiepxaHue cBuHLa (1o KK=6,8, 1. 18-4) u
nukensa (KK=1,8, 1. 24-3).

TToliMeHHO-TOMMHHBIE JIaHAIIADTHl UCCTENO0-
BaHbl Ha HECKOJIbKMX y4YacTKaX, pa3inyarolInxcs
10 a0COJIIOTHBIM BBICOTaM, YKJIOHAM MOBEPXHOCTU
1 OCOOEHHOCTSIM OTJIOXEHUs ajuTioBus. B oporpa-
(pruecku BBICOKO PacIioOXKEeHHBIX ydacTKax Mpe-
ropuii ¢ abCoMOTHBIMU BbIcOTaMM 59-115 M, nipu
YKJIOHE TTOBEPXHOCTH JI0 5 IpaaycoB, peKM OTJIMYa-
I0TCSI OBICTPBIM TE€UYEHUEM M CIaObIM MPOSIBJICHU-
€M aKKyMYJISILIMOHHBIX ITPOLIeCcCOB. B aTHX ycioBU-
SIX TIOYBBI OTJIMYAIOTCS HE CTOJIb OOTaThIM MUKPO-
3JIEMEHTHBIM COCTaBOM 10 CPAaBHEHUIO C 3PO3UOH-
HBbIMU JIaHIIIahTaMM, XOTs KJIapK KOHIEHTpaIuu
CBUMHIIA B OMTHOM M3 TOYEK OMPOOOBAHMSI TOCTUTAET
6,2 (1. 11-4). B moiiMeHHO-IOJIMHHBIX JJaHAIIadTaxX
MaJIbIX Y CPEIHUX PEK MPEATOPHBIX PaiOHOB, U3Y-
YeHHBIX Ha BbICOTaxX 24-65 M, IIpU YKIIOHE TTOBEPX-
HOCTU MeHee 1 rpamayca, posiBJIeHUE aJITIOBUAb-
HOTO TTPOIIECCa BBIPAKEHO OTYETIUBO. AKKYMYJISI-
1IMS TIpeo0JIafaeT Hall BBIHOCOM, YTO BbIpaXkaeTcsl
B HakorieHuu ceuHua (KK go 10,7 B T.17-3), Ha-
omonaercs HakoruieHue HuKens (KK=1,9, 1. 19-2)
u nrHka (KK=1,5, 1.20-4).

Ha paBHUHHBIX yyacTKaxX, B FOXKHOM 4acTH 00-
CJIeIOBAHHOW TEPPUTOPUY C AOCOTIOTHBIMU BBICO-
tamu 40-120 M 1 ykJioHaMu MeHee 1 rpanayca, no-
YBBI TMMOMMEHHO-IOJUHHBIX KOMIUIEKCOB MaJlbIX
U CPEIHUX PEeK XapaKTepU3YIOTCS HaKOILJIEHUEM
cuHa KK=4,2 (1. 18-3), nukensa (KK=1,5, T.

18-1, 1. 18-2), umuka (KK=1,5, 1. 21-1, 1.21-2). B
TOP(PSHUCTO-MEJIKOMOA30JIMCTO-TJIEEBOI  JIETKO-
CYIJIMHUCTOW TOYBe, C(OPMUPOBAHHOU Ha oca-
JIOYHBIX TOPHBIX TOPOJIaX BEPXHETO MeJla-HUKHETO
MajieoreHa, MEPEKPBITHIX AJUTIOBUATbHBIMU TO-
KPOBHBIMU OTJIOXEHUSIMHU (T.24-4), Oblta 0OOHapYy-
’K€Ha BbICOKasi KoHIleHTpanus uHka (KK=2,1),
MoBbIIIEHHOE conepxaHue MapraHia (KK=2,1) u
camas Bbicokas Ha CeBepHOM Ypajie KOHLIEHTpa-
1us Hukens (KK=1,9).

TuapomopdHbIe TaHAIIA(PTH CEBEPOTAEKHBIX
00JIOT UCCIeJOBaHbl HA YYaCTKe ¢ aOCOTIOTHBIMU
BbIcoTamMu 47-49 M, TIpM YKIJIOHE MMOBEPXHOCTU Me-
Hee 1 rpamyca. B GonoTtHOI mepexomaHon Topdsi-
HOU TTOYBE Ha CpeaHUX Topdax BbISBIEHA MMOBbI-
eHHast KoHleHTpanus cBuHia (KK=4,6, 1.15-4).
OueHb BbicOKas KoHIleHTpalus cBuHIia (KK=20)
BBISIBIGHA B  TOP(MSHUCTO-MEJIKOMNOI30JIUCTO-
[JIEEBOM CPETHECYTJIMHUCTOU TOYBE IepeyBIaxk-
HEHHOI HU3MHBI (T.15-2).

TuapomopdHbIe TaHAIIadThI CPeTHETAEKHBIX
00JIOT M3yYeHbl Ha BbIcOTax 28-72 M, MpPU YKIIO-
He MOBEPXHOCTU MeHee 1 rpaayca. 31ech B ITOYBax
TaKke aKTMBHO HaKallJIMBaeTCs CBMHEI, KJapK
KOHILIEHTpaluu KoToporo gocturatot 10, B T. 17-1
u Hukenb (1o KK=1,6, 1.19-4).

TakuM oOpa3oMm, B pe3yjibTaTe MCCIeAoBa-
HUI ompenesieHbl 0COOEHHOCTH MUKPO3JIEMEHT-
HOTO COCTaBa M JlaTepajbHON nuddepeHImaiuu
BellecTB B rouBax CeBepHoro Ypana. CocTtaB mo-
YBOOOPa3yIOIIUX MOPOJ ONPEesieT BHICOKOE CO-
Jep>kaHue B MOYBAX XaIbKOMWIbHBIX 3JIEMEHTOB
— CBMHIIA U LIMHKA, MPUYEM COAepXKaHWE CBUHIIA
3a4acTyl0 MHOTOKPAaTHO MPEBbIIIAET KiIapK IMOYB.
BcrpeuaeTcs TOBBIIIIEHHOE COAEPXKAaHUE CHUIEPO-
(pUIBHBIX 371eMEHTOB (MeY, HUKEJIsI, MapraHia).

MaxkcumanabHasi ~ KOHIIEHTpalus  CBUHIIA
(313,5 Mr/Kr) BbISIBIeHA B 0OJOTHBIX JIaHAIIadTax
BHYTPUTOPHBIX jAemnpeccuit. st 6OJOTHBIX MOYB
B 1IEJIOM XapaKTepHO WHTEHCUBHOE HAKOIUICHUE
3TOro 31eMeHTa. Hanbonblee conepxxaHue Meau
(31,3 Mr/Kr) oOHapy>XeHO B CpeAHEeTaeKHbIX HU3-
KOTOPHBIX JaHAmagTax, MakKCUMaJbHOE COIEp-
skanue umHka (131,9 mMr/kr) u mapradua (2666,9
MTI/KT) HaOJIoJaeTcsl B CpPeIHETaeXKHbIX JIaHI-
macdTax IPeHUPOBAHHBIX U OTHOCUTEIBHO JPEHM -
POBaHHBIX PaBHUH, HaWOOJbIIAas KOHIIEHTPALIUS
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IKOJIOTHA

Hukenass (76,4 Mr/Kr) BbIsIBJIeHAa B TOWMEHHO-
JOJIMHHBIX KOMILJIEKCaX MaJlbIX U CPEAHUX PEK C
JIECHBIMHU U JIECO-JIyTOBO-00JIOTHBIMU CEPUSIMU.

HuddepeHnmanusgs MUKPOSJIEMEHTOB 00y-
CJIOBJIEHA CBOMCTBAMM MOYBOOOPA3YIOLIMX MTOPOI
U (akTopaMu BHyTpuUJaHAWAGTHOrO Iepepac-
npeneneHus BewecTBa. HabaogaeTcsa TeHaeHIUS
MMOBBIIICHUS KOHLEHTpPAlMM MUKPO3JIEMEHTOB B
IOYBaX aKKYMYJISITUBHBIX T'€OXMMHMYECKUX KOM-
IUIEKCOB B CBSI3U C MUTrpalyeil U Mocaeayomum
HaKOIUIEHMEM Ha COPOLIMOHHOM 1 OMOT€HHOM Te-
OXMMMYECKUX OapbepaX. AKKYMYJISLIMS CUIEPO-
¢unbHbIX 21eMeHTOB (Fe, Mn, Cr, Ni) Habmona-
eTCsl B TPAHCOJIIOBUATIbHO-aKKyMYJISITUBHBIX (ha-
LIUSIX HU3KOTOPHBIX M IPEITrOPHBIX CpeIHEeTaexk-
HbIX JaHamadToB. M3 xanbKOGUIbHBIX 2JIEMEH-
TOB B TPAHCAJIOBUAJIbHO-aKKyMYJISITUBHBIX U aK-
KYMYJISITUBHBIX (harusix gaHamagToB CeBepHOro
Vpaa yailie Bcero HakarIMBaeTCsl CBUHELI.
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«CBIPBEBOE ITPOKIATUE» U ANBEPCUPUKALINA DKOHOMUNKN

B.U. Koniwxos, A.B. Pvirvkoes

lTocyoapcmeo cyuecmeyem ne dasi moeo, ymoowl
npespauiams 3eMHYH JMCU3Hb 8 pail, a 0451 Mmoeo, 4mo-
Obl 0Ha He npespamunacs 6 ad. H. beposies

He Gynet GonblnM NpeyBeInUyeHUEM CKa3aTh,
YTO MEePexo] K PHIHKY B KOHIIE ITPOIILIOrO BeKa B
Hallleil CTpaHe ITOJIOXUTEIbHO TOBIMSUI Ha pas-
BUTHE He(TEera3oBoil OTpaciy KakK HambOoliee 10-
XOIHOI, HO IMaryoHO cKa3ajcsl Ha APYTruX OTpac-
JISIX TIpoMbIiUieHHOCTH. CTpaHa Toraa moaeaniach
Ha JIBa JIarepsi: OMHU BIOXHOBEHHO TBOPWJIU Oymy-
1ee, Apyrue ¢ OTYasiHMEM 3alllyIlajyd IPOIILIOe.
IMocnenHUM HUKTO Bpa3yMUTEIbLHO HE OOBSICHUII,
YTO Xe coOUparoTcs aeaTh ¢ HeKorga oorareiiiiei
crpaHoii. [IpoMmbllIeHHOE MPOM3BOACTBO COKpa-
TUJIOCH BABOE (Takasi I0Jsl YOBITOYHBIX OpraHu3a-
U BeIIepKuBajgach nmpuMepHo 10 2003-2004rr),
CEJIbCKOXO3SIMICTBEHHOE YMEHBIINJIOCh Ha TPETbh,
3a 4epToii OEAHOCTM OKa3zajcsl IOUTU KaxKAbIi
BTOpoii. BamoBwlii BHyTpeHHMIT TipoaykT (BBII)
ymeHblwics Ha 40%. B cTpykType aKcmopTa pes-
KO BO3pocia nost ceipbst: B 1990 oHa cocraBisiia
60%, a k konuy 1995r. yBenmuwiach 1o 85%. Poc-
cUsl IeHCTBUTEIbHO TTyOOKO CeJla Ha TaK Ha3bIBa-
E€MYIO «CBhIpbeBYIO UITy». HedTh 1 ra3 peryasipHo
MOCTYIIAJIX 3a PyOeX, UTO Ha IIEPBOE BpeMsI yCTpa-
MBaJIO PYKOBOJCTBO CTpaHbL. Jlaneko Brepea HUKTO
HE 3aIIsiAbIBaL.

OO0mas oneHKa CUTyanun

bromxeTHble mpobaeMbl Hao ObUIO pelaTh Mo-
BCEIHEBHO, a KpoMe He(bTH M ra3a BECOMO IIOIIOJI-
HSITh Ka3HY ObU10 HeueM. Eciu, Hanmpumep, B 1990
Jn00bIua HehTH cocTaBiisiia 516 MIIH T, TO 3aTeM Ha-
yayioch nageHue B 1996r. mo 301 muH T win 53% ot
npeakpusrucHoro makcumyma. C 2000 r. B aKcrop-
Te BCE OOJIblIIe TIIeleTcs HepTu, cocTaBuBLei 144
MJIH T (62% K €€ Ipou3BOACTBY). 3aMETHBII MOAbEM
noobrun Havasics B 2005 ., Torga 3Ta IjlaHKa Io/-

Hst1ach 10 470 MutH T. JIoXOmb! OT 3KcTopTa HehTH 1
HedTepoayKTOB POCIIN, KaK Ha JIpoxcKkax: B 1995 .
ueHa 1 6appesns 6b1a 17 nosn., aB 2006 & — 61 gos.
Wx B1usiHME Ha SKOHOMUKY B I0JIEBOM BBIpaXKeHUN
ObUTO craemyronmM: eciu B 1992 . oHa cocTaBisiia
42%,819951. — 51%, 10 B2005 1. — 73,8%, a2 20110
—72,5% (uena nopocia go 111 mosun. 3a 6app.). Ha
TOM K€ YpOBHE 3apyOekHbl€ IOCTaBKU ObUIM 3a-
MOJTHEHBI YIJIeBOIOpOIaMu U B JaimbHeieMm (2013r
— 73% u 109 pomnn. 3a 6appeib). B 2005 . BeIpy4-
Ka OT Ipofgaxu HedTH U €€ MPOAYKTOB paBHSIACh
112 mnpa mon., a B 2013 . «pBaHyna BBepx» 10 283
MiIpa. B ycioBusIX BBICOKMX MUPOBBIX 1IEH Ha yIJie-
BOIOPOIBI «AeJaTh» OM3HEC 3a MX CUYET CTaJIO MPO-
11Ie, YeM IpWIaraTh yCWINS AJIs IIepexoaa Ha HOBYIO
MHHOBAIIMOHHYIO MOJE/Ib pa3BUTUSI He(TerazoBo-
ro cexrtopa. 1o 2008r. BIacThk yBepeHHO TOBOpPUIIA
o0 Poccuu Kak BeJIMKOI 3HEpreTUYecKou aepxKane.
KooccanbHble ipupoaHble 00raTcTBa TIMMHOTU3M-
poBanu, mackanu ciyx. Emg ow1! 1o 3amacam rasa
CcTpaHa 3aHMMaJla B MUpe 2-¢, a Heptn 9-¢ MecTo.
IlepenoBbie no3uuuu Poccuu ObUIM TOraa U Mo UX
no0bIue: ra3a — 592 mipa M* cTpaHa 3aHMMalIa BTO-
poe mecto B mupe nociie CLLIA — 681, nanee Kanaga
— 161 (3-¢), Upan — 152 (4-¢), Karap —150 mipa m?
(5-¢); mo noosrye Hedtn PO — 494 MaH T (2-€) yery-
mta CaynoBckoit ApaBun — 559 (1-e), 3atem CLLA
449 (3-e), Upan — 211(4-e), Kurait — 203 maH 1 (5-
e). Ho 2008-2009 rr. cTanu 1oKoM isi 9KOHOMMU-
KM, KOIJa LIEHbl Ha ChIpbe 0O0pYyIIWIKCh. [TpuHATO
CcUYuTaTh, YTO CHIDKeHME Ha 10 moiiapoB yBeIndu-
BaeTr aeduuut rocoromkera Poccun Ha 1,4% BBII.
CoszHaH1e BO3MOXHOTI'O IIOBTOPEHMSI TAKMX TSKKIX
ClIEeHap1eB MOPOIMIIO 00CYKISHIE BOIIPOCOB O MO-
JiepHU3aln, 00 130aBjIeHUN, KaK MOXHO CKopee,
OT AOOBIBAIOLLIMX OTPAC/EH, TPEXKIIE BCErO OT N00bI-
4y He(pTH 1 Tasa, 1 OT UX AKCIopra. B MupoBoii nu-
TepaType MOSBUIMCH SIUTETHL «IIPOKJISITUE IIpH-
POIHBIX PECYPCOB», «HE(MTsIHAs WMIJIa», «TOJUTAH[I-
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cKasi 00sie3Hb». M BOT U3 YCT BBICOKUX KPEMJIEBCKUX
JIVIL CTaJIA CHIBIIITHBI HEMOBOJbHBIC BHICKA3bIBAHUSI.
J1. Mengenes, Mpe3UIeHT, TOTIA CKa3asl, YTO MbI SIB-
JisieMcsl 3aJI0)KHUKAMU TaKOM CTPYKTYPbl 9KOHOMU -
ku. B 2009 1. oH npsimMo 3as1BWIT; «MBI HUYETO He Jie-
Jlaii B T€YEHME TOCIEAHUX JECSATHU JIET TIO0 CTPYK-
TYPHOMY WM3MEHEHUIO 3KOHOMUKM, IOTOMY 4YTO
HedThb BcE népia u «1épia». BOoT KTo okasbIBaeTcst
Halll IIaBHBIA «Bpar». B utone 2012 . C. BaHOB,
rJaBa agMUHMCTpaluu npesuaeHta B. IlytuHa,
BBICKA3aJIcsl Kyla XXecTdye: «MHOrue cUMTaroT, 4To
HalllM 3arackl HedTU 1 ra3a — 3710 O1aro. Moe xe
JIMYHOE MHEHHE: 3TO He OJ1aro, a mpokisTre. [ToTo-
My UYTO Takoe 0jiaro JIMIIIaeT Hac BCSKOTO CTUMYJia
K IMBEpcUdUKaLN». 3asiBJICHAE BBICOKOTO YAHOB-
HMKa MOXeT MPYUBECTU HEUCKYIIIEHHOTO YMTATEIsT B
riyookoe cMaTeHue. Kak ke tak? ITonbiTaeMcs 1o
MOPSIIKY pa3o0paThes Oosiee NeTaTbHO.

DKOHOMHYECKHE M0KA3aTe/ !

Bce cTtpaHbI B TOI UM MHOM CTETIEHU SIBJISIIOT-
csl TIOTpeOUTENISIMU «4epHOro 3oji0Ta». Hedrera-
30BBI KOMILIEKC Poccuu, Kak 0TMeuaaoch BhIIIIE,
obecrnieurBaeT 10 2/3 3KCIOPTHBIX MOCTYIUICHUM, a
Takke OoJjiee IOJIOBMHBI BCEX TOXOMOB hemaepaib-
Horo OwomkeTa. B aToii CBSI3M BaXKHO ITOHSTH M-
HaMUKY pocTa 00bEMOB ITPOU3BOJCTBA SHEPTOHO-
cuTesiell cTpaHbl Ha MUPOBOM phIHKe. OOIINM I10-
KazarejeM 3KOHOMUYECKON HesATeIbHOCTU JIIO-
6oro rocynapctsa aBisiercs BeauunHa BBIT. s
Poccuy mHaMmKa ero «IoBeeHs» B ITOCEIHUE
TOJbI BBITVIsIIE A HeyTeluTe bHoi: 2006 . — 8,2%,
2008 . —5,2%,2010r. —4,3%,2012r. — 3,4%, 2013
—1,3% u ipornos Ha 2014 . — 0,2%. D10 O3HaUa-
€T, YTO SKOHOMMKY HaJo CPOYHO JieunTh. MMeeTcs
ellle Ipyroi nmoxkasarejib — TaK Ha3bIBAEMbIIN Cpel-
HenyuieBoil ypoBeHb (CJ1Y), KoTophlit 6onee 00b-
€KTUBHBIA U MOHSTHBINA. DTOT ITOKa3aTeb CBUIE-
TEJIbCTBYET O TOM, CKOJIBKO ITOJYYMI Obl KaxKIbIi
JKUTeJIb CTpaHbl, €CIM Obl BECh IrOMOBOI HalIMO-
HaJIBHBIA TOXOM OBLT pacIipelneiieH MeXIy BCeMU
rpaxaaHaMy opoBHY. OH pacCUMTHIBACTCS CIICY-
oM obpazom: BBII/uncneHHOCTh XuTeneii, To
€CTb CBUJETEJLCTBYET O XapaKTepUCTUKE WHIEK-
ca ypoBHs xXu3Hu. Mcrionb3ysa nanHbie BecemupHo-
ro 6anka 3a 2012 ., MbI YCJIOBHO Pa3aeauINd OCHOB-

Hble He(Tea00bIBaIOIIME CTPAHBl HA YEThIPE TPYI-
el uaupytonme — Hopserust, rne CIY cocraBun
98860 mosmapos, Karap — 78720, Kanana u CILA
— 50500, 3ambIKaeT TpyIy C HWXKHUM TpaHWY-
HbIM YpoBHeM B 40 Teic. nosmapoB Kyseiit — 44730;
yenembie — ¢ CJIY 6o:ee 20 Toic.: Hanpumep, OAD
— 36040; passuBaommecsi — C npeBbieHreM 10
ThIC. 10Ju1.; 3T0 OMmaH —19120, C. ApaBus — 18030,
Poccust — 12700; 6emnbie — Mekcuka — 9740, Py-
MbIHUS — 8420, Kutaii —5740 nonn. I[IpuBeaeHHbIe
JAHHbBIE TIO3BOJISIIOT CYIUTh O COCTOSIHUM POCCHIA-
CKOI1 B5KOHOMUKM U COLIMAJIbHOM YPOBHE TpakKaaH
B CpPaBHEHMM C ApYrMMM cTpaHamu. Hampumep,
>KU3Hb CPEIHECTATUCTUIECKOTO (hpaHIly3a «CTOUT»
B 3 paza JI0opoke XM3HU POCCUSIHMHA, HEMIIA — B
3,5 paza, miBena — B 4,5 pa3a, a HopBexkiia — B 8 pas.

ITpoGnema GemHBIX CTpaH 3aKII0YaeTCs B TOM,
YTO UX MPABUTEIbCTBA, UCIIOIb3YSl HEMaJIble TIPU-
POIHBIE pecypchl, HE CMOIIM OOECIIEYUTh MOCTO-
SIHHBIII 3KOHOMMWYECKUI POCT U BBICOKUI YPOBEHb
>ku3HU HaceseHusl. C Apyroil CTOPOHBI, «pecypc-
HOE TMPOKJISITHE» MOXKET O0CPHYTbCS «PEeCypCHBIM
Oyrarom», Kak aTo npousonuio B Hopseruu. Ha Ha-
YyaJIbHOM 3Tare padoT HOPBEXIIbI JaXKe Mepeodopy-
JIOBAJIM CBOM JIEAOKOJBI 01 OypoBbie cynaHa. Ilo-
cie oTkpbITHsI B CeBEpHOM MOpPE KPYITHOTO MECTO-
poxaeHus: DKOpUCK TOCYAapCTBO Hayajlo BbIIa-
BaTh JIMLIEH3UM HAa MOPCKYIO pa3BelKy U 3apy0Oexk-
HBIM KOMITaHusIM. Haiir ceBepHbIit cocen 3aHUMaeT
CETOMIHS TIepeI0BbIC TTO3UIMY B 00J1aCTH MAIIMHO-
CTpOeHUs JJid HepTerazoBoil MPOMBIIILJIECHHOCTH, B
MPOU3BOACTBE OYPOBBIX YCTAHOBOK U Jip. MIHTEpec-
HO, YTO JOCTYI K MIPUPOAHBIM pecypcaM YBs3aH C
00s13aTeIbCTBAMU HEIPOIIOIb30BaTeeii — pa3BU-
BaTh MPOMBIILJIEHHOCTh B 3TOii cTpaHe. Utor pas-
YMHOM COIIMaIbHOU MOJTUTUKH: OeCITaTHOE 00pa-
30BaHUE U MEAMIIMHCKOE OOCTYXMBaHUE, 3apIiia-
ta MeHee 800 moJapoB 3arnpelleHa 3akoHoM. Elie
npumMep — Hebosbioit Karap (1,7 MJIH 4el.), 1075
He(TH M ra3a B 3KCIIOPTE KOTOPBIX OKoJio 50%.
bnarogapst npuToky HedTeaoIapoB B MOCIEAHUE
rojibl OH CyMeJl peKOHCTPYMPOBATh 9KOHOMUKY U
TEM caMbIM 00eCTeur BbICOKMI YPOBEHb JOXO/I0B
Ha ayuly HaceneHusl. HeiHe oH — juaep mo npo-
U3BOJCTBY CxKMXKeHHOro npupoaHoro raza (CIII),
KaXIblil TOA YMYApSIETCS CTPOUTH MO TaKOMY 3a-
Bony. Jlnst cpaBHeHus: B Poccuu mepBblit 3aBof, 11O




Becmuux nedpononvzosamens 27/2015 e.

CIIT 3aBepuin B 2009t B pamkax npoekTa «Ca-
XaJIUH-2», caenyommii OyneT Bo3BeaeH B AHAO k
Havaimy 2018 .

Bce cTpaHbl B TOI MM MHOW Mepe SIBJISIOT-
Csl MOTPEOUTEISIMU HE TOJIBKO He(hTH, HO U raza. ¥
KaKoi-TO CTpaHbl 00ECIIEYeHHOCTD 3a11acaMu CO3-
JaeTCs TIPEUMYILECTBEHHO 3a cYeT HedTH, y Ipy-
rux — raza. [Toatomy 6oJjiee 1OCTOBEpPHBIMU TPe-
CTaBJISIIOTCS OLleHKM posiv Y B nipoaykros no CIIY
o 000oMM 3TUM BuIaM. Tak skcrneptamu PeiiTuH-
rosoro areHtcTBa Ha 1 utons 2014 r. 6bU10 TIpOBe-
JIEHO PaHXMPOBAaHUE CTpaH IO 3amacam JaHHBIX
SHEPropecypcoB B JEHEXKHOM BbIpaXXeHUU. BbL1
OLIEHEH 00bEeM JIeHEeT, KOTOPbIe MOXKHO TOJYYUTh,
ecu Obl Bce KOMMepuecKkue 3arachbl HeTu 1 rasa
JOOBITh U OMHOMOMEHTHO TpoJaTh, a MOJy4YeH-
HYIO CYMMY TO XK€ MOJEJIUTh TTOPOBHY MEXIy BCE-
MM TpaxIaHamu cTpaHbl. B pesyibrate auaepom
periTiHra okasaiics Karap, B KoTopoM B cpeaHeM
Ha OTHOTO KUTEJISI IPUXOAUTCS 6 MITH JOJUT. (MJIK
185 MUIH T romoBoii 1OOBIYM HEPTU U Ta3a B HEPTSI-
HOM B3KBMBajieHTe). BTopbIMM 10 HedTerazoBomy
OorarcTBy B MUpe SIBJISTIOTCS >kuteau Kyseiita — 4,1
MJTH A0Ju1. (146 MJTH T), 3aMETHO MEHBIIIE 3aItachl
B OAD — 1,6 MitH T (220 MuH T), TypkmMeHHcTaHA —
1,5 muH (70 moH T), Benecyaanr — 1,14 —wutH (145
MiH T) 1 C. Apasuu — 1,12 mtH (638 miH T). Poc-
CHUsl B 9TOM pEeMTHHTIe 3aHUMaeT 17-¢ MecTo, uMmest
165 thIc. mosut. (1106 MJTH T) YCTYITUB OTHY CTPOUKY
Kazaxcrany — 235 toic. most. (92 muH T). Hebes-
bIHTepeCcHO oTMeTUTh, yTo CIIIA ¢ 19 ThIC. HOJT.
(1082 mutH 1) 3aHs1 30-€ MecTo, a ee CeBepHBIN
cocen Kananma ¢ 565 toic. gout. (311 MaH 1) u 8-¢
MecTo. Takum oOpa3oM, B cpelHeM KaxKIblil poc-
CHUSTHMH TI0 TIPUXOASIIMMCS Ha Hero 3amacaM YB B
3,5 pa3za begHee KaHala.

UYto kacaercs cpaBHeHUs LuUbp, TO HE HAIO
HX TMOHUMAaTh OYKBaJIbHO, YTO, MOJI, KU3Hb CPe/-
HeCTaTUCTUYECKOTO aMepuKaHIla XyXe, YyeM Ta-
KOTO e poccusiHuHA. Benb nMest HecMeTHbIE 00-
rarcTa, Hajgo YMETb MMHU pallMOHAJbHO pacro-
panutbes. BoT 3mech onpeaensioniuM (HakTopoM
BBICTYIIA€T KOHKYPEHTOCITOCOOHOCTb 3KOHOMUK
mupa. Poccuu ects elne Kyna ctpeMuThesi. B aTom
copeBHoBaHuu CIIIA ocrtaBisioT 3a coboil mep-
BYIO CTPOUKY, Ha BTopoM Mecte llIBeliiapms, na-
nee Cunranyp, IBeuus, Iepmanus u ap. Poccus
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B TEKYIIIEM TOAY 3aHUMaeT 38-10 CTPOUKY, a € 10K-
HBII KOHKYpeHT Ka3zaxcTaH pacmosioXucs BhIlIIe,
T.€. Ha 32-M MecTe.

B 1iesloM KapTMHa MUPOBOTO MPOU3BOACTBA B
cenyonme AeCATUIETUS CYIIECTBEHHO He U3Me-
HUTCS, O YeM CBUICTEJbCTBYET YCTOMYMBBIN POCT
WHBECTULIMI B HedTerazoByto cepy. CMoxeT au
Poccust B Gamkaiiiieii nmepcnekKTuBe BbUICYUTHCS
OT TakKo# 0oJIe3HU, KaK He(MTsIHas 3aBUCUMOCTh?
PaccmoTpum 1 3Ty cTOpOHY Bompoca.

Bynayuiee chipbeBbIX CTpaH

CorynacHo 3apyOekKHBIM M OTeYeCTBEHHBIM
CPEIHECPOUYHBIM ITPOTHO3aM, 3aMETHBIX M3MEHE-
Huit x 2035 1. He npeaBunutcs. Jdonst HepTH MO-
KET CHU3UThCS ¢ 32 10 27%, a monas ra3a B IVIO-
0aJbHOM BHeproroTpedseHnn Bo3pacTteT ¢ 21 1o
25%. Bo Bcex cueHapusix 0OajlaHCOBBIC LICHBI, B
YaCTHOCTHU Ha HETh, K YKa3aHHOMY CPOKY HE BbI-
nyT 3 quamna3zona 100-130 nonmapoB 3a 6appeb.
Jng ynobcTBa cpaBHEHUST 3a OTIIPABHYIO TOUKY
npuMeM 2010r. Torma CIIIA no6bsutr 398 MJIH T 1
K 2035 . HaMepuBawTCs BbikayaTh 495 MiH T. B
KpaTKOCPOYHOI MEepCHeKTUBE OXUAACTCS pa3pa-
00TKa IITyOOKOBOIHBIX MECTOPOXKICHUIA Ha IIE/Tb-
de, a Takke 700ObIYa HETPaAUIIMOHHON (CaHIe-
Boit) HedpTu. B Kanage no6wrya Hedptr ¢ 182 BO3-
pacteT 10 330 maH T. CaynmoBckass ApaBus ¢ 555
HaMepuBaeTcs BLIATU Ha ypoBeHb 770 MitH T. Pa3-
BUTHEe Poccum nipencrasiseTcss HepoBHBIM: 2010r
—o6bu10 505, 2014 . — coan go 450, a B 2020 . —
poct 570 1 B 2035 . — 665 MutH T. MHOrO€E GyIEeT
3aBUCETh OT Pa3BOPOTA PAOOT B TPYAHOAOCTYITHBIX
pernoHax Boctounoit Cubupu, Ha JanrHem Boc-
ToKe 1 ApkTuKe. OLIEeHKM pacyeToB peHTabeIbHO-
CTU pa3pabOTKU TOCICIHE U UX CPOKU «ILIaBa-
I0T». OQHU TIPEIPEKaIOT 3aMETHBI POCT JOOBIYU
B paiioHe 2020 r., npyrue Ha3biBatoT 2025-2030rr,
TPEThbU OTOJIBUTAIOT CPOKH elle Aanbiie. [Tpumep-
HO TI0 TaKMM K€ pacKjIagkaM HamedaceTcsl Hapa-
IIMBaHKUE JOOBIYM MMPUPOIHOIO Ta3a.

Bce 6e3 uckiroueHus1 1OOBIBaIOIINE TOCyaap-
CTBa HalleJICHBl Ha NaJieKyl0 MEepCHeKTUBY — Ha
pacliMpeHre CBOMX TOIUIMBHO-3HEPreTUYCCKUX
komruiekcoB. K mpumepy, B Poccuu cuibHBIM 10-
KazaTeJIbCTBOM TOMY — peaju3alus JOJrocpoyd-
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HBIX TUIAHOB B CO3JaHUM KOJIOCCAJIbHOW Tpy0oO-
poBoaHON cucteMbl Boctounas Cubups — Tu-
XU OKeaH, KOTOpas COEAMHUT HedTSIHbIE Me-
cropoxaeHusa 3anagHoit Cubupu (3C) ¢ HedTe-
HaiuBHBIM TTopToM Ko3bmuHo B 3anuBe Haxom-
Ka. DTOT 3KCIOPTHBIA KOPUIOP MO3BOJUT BbI-
ritu Ha peiHKU CIIIA u ctpan ATP, npexne Bce-
ro B Kutaii. B HacTosiiee BpemMst Mo MarucTpasib-
HBIM TPYyOOITpOBOIaM CTpaHbI iepeMernaetcst 93%
noobiBaemoit Hedptu 1 100% — raza. B 2011 . B
Poccun 6bu10 28 HedTenepepabaThiBalOIIUX 3a-
BOJIOB, B clieaywolineM — godasuiiock emne 20. Tak
4TO MU O «HEMPTIHON UTJIe» HE NOJIKEH, CJIOBHO
JaMOKJIOB M€Y, IMyraTh Halux rpaxiaaH. He Tonb-
KO B caMoe OJiKaiiliee, HO M B jJajiekoe Oymy-
1iee NpeacTaBasIeTCcsl He MePUOIOM OJHOCTOPOH-
HETO CIOJI3aHUs C HEKOU UTJIbI, a IEPUOAOM «He-
¢T1aHoOi uriaorepanuu». WUraorepanus — Meau-
LMHCKMI TepMUH, 0003HAYAIOIIMI MIIOYKaJlbl-
BaHUe (TO K€, UTO M aKyNmyHKTypa). JleiicTBue ero
3aKJII0YaeTcsl B HAaHECEHUH CMelMaIbHBIMU cepe-
OpSIHBIMU UTJIAMM YKOJIOB B CTPOTO OIpE/e/eH-
Hble TOYKHU TeJia YesioBeKa, Mocjie Yero OH IMoJy-
yaeT obseryeHue. Eciiu nepeHecTy JaHHBIN MOa-
XOJl Ha TE€0JIOTMYECKUIA TTIOMCK U Pa3BeaKy, TO He-
YTO MOoJ00HOE MPOUCXOAMUT M TaMm. Kaxkgass Ho-
Basi CKBaXMHa (PaKTUIECKU SBJISIETCS CBOEOOpas-
HOW aKYyIMyHKTypHOU Toukoi. YeM Oosiblle Ta-
KUX WIJOYKOJIOB, TeM SIBCTBEHHEH CTaHOBUTCS
MOHMMaHWe IIEHHOCTU OOHApyKEHHOTO MeCTO-
poxnenus. CKBaXXUH — YKOJIOB B CTpaHe OypuT-
Csl IECSITKU THICSY, U TOYHOCTDH MOMaAaHus UX B
«s10JTOYKO» OIpeNesIeTCs OINbITOM reojiora. Ilo-
HSTHO, YTO YKOJI MUMO CBUAETEJIbCTBYET O BCKPbI-
THUM B pa3pese 3aKOHTYPHOM YacTu 3ayiexku. Pazse
He Tak? [IpuHUMNUAIBHBIA BOMPOC HE B Ha3Ba-
HUYW JaHHOTO Tepuonaa, a B cyTu. JleiicTBUTEb-
Ho, Poccust He MOXeT OBITh MCKTIOYUTEIBHO He-
¢rerazoBoii ctpaHoil. CoBceM He MOHSATHO, IO-
yeMy CO3HATeJbHOe YXYAIlIeHWE YCJIOBMI WHBe-
CTULIMIA B He(TEra3oBblii KOMITJIEKC Y HAaC CYMTAa-
eTcs1 00s13aTe/IbHBIM YCIOBUEM Pa3BUTHUS APYTHUX
oTpacineii? Beab aTa oTpaciib BipaBe ObITh COBpe-
MEHHOI BEICOKOTEXHOJIOrM4ecKoii. Jla, oHa B Tex-
HUYECKOM IlJIaHe 0oJjiee CJOXKHAasl, YeM Psii MHBIX
paccMaTpMBaeMbIX AaXe Kak TpopbiBHbIE. Chbl-
PbEBOI CEKTOp — Jydllias 4acTb 9KOHOMUKHU, €€

6a3a u omopa. Beap oT «ierkux» YB nener kpem-
JIEBCKME YMHOBHUKU HE OTKAa3bIBAIOTCSI, HAIIPO-
TUB MPUHUMAIOT C PACTIPOCTEPTHIMU PYKaAMU.
Kcratu, Hanmnune cerogHs (yHKIMOHUPOBA-
HUSI JAHHOTO MPOKJISITUSI OYEHb JaXKe HeoO0XOnu-
MO IS O3[0POBJCHUSI KPHIMCKOI 3KOHOMUKH,
TaM (pakTUYeCKU HyJeBass MHdpacTpyKTypa. bes-
YCJIIOBHO, B €€ MonepHMu3auuto Poccuu nmpuaer-
Cs1 3HAUYMTEJBHO BJIOKUTHCA. DTO CTPOUTEIBLCTBO
MocTa yepe3 KepueHcKuli MposnB U MOABOIHOTO
ra3ornpoBoja, JUHUM 3jeKTpornepenad uiu coo-
CTBEHHOI 3jeKTpocTaHMu U np. IloacumraHo,
4yTO 3aTpaThl oKymnsaTcsa K 2020 . DKcnepThl cXo-
JISITCSL HA TOM, 4TO ceiyac ISl IpeBpallleHUsT He-
(TsIHOTO MPOKIATHS B 6JIArO HE NEIAeTCs Cephe3-
HBIX I1IarOB B MaKPO3KOHOMUYECKOHN IMOJUTHUKE.
Hanmo moHuMarhb, 4To AJis BBIXOIA M3 COCTOSTHUS
MMHEPaJIbHO-ChIPbEBOI OTPAaHUYEHHOCTH C Yy4e-
TOM WHEPLIMOHHOCTU IIMKJIa Ie0Joropa3BeaKka —
MOATOTOBKA 3aracoB, a TAKXKe OCTPOro AeduIuTa
CMeUaIMCTOB NOTpedyeTcss He MeHee 10-15 jeT.
Hano 11 310, 0COGEHHO CeToIHs, HEe 3aMevaTh?

«TekTOHMYECKUIA CABUT»

B Hacrosiee Bpemst Poccust, Kak oTMeuanoch,
OIIMH 13 MUPOBBIX JIMJCPOB TI0 3aIrtacaM M A00bIYe
HedTu. [Tpobnemoii aBIsIeTCS IIUTEIBHBINA OTOOP
C caMbIX peHTa0CJIbHBIX 3a1acOB M YXYILICHUS Ka-
yecTBa ChIpbeBOi 0a3bl. Ha momio Tsokemoit Tpyad-
HO 100BIBaeMoil HedTH nmpuxoautest 1o 70% 3ana-
COB, TaK KakK IJIaBHbIE MECTOPOXKICHUS BBIXOIAT Ha
MO3AHUE CTAAVU Pa3pabOTKU. DTO B HEIAJIEKOM Oy-
JIyIIeM MPUBEIET K CYIIECTBEHHBIM ToTepsiM YB B
Hepax.

CerogHsIIHee COCTOSTHUE ChIPheBOIi Oa3bl U ee
BOCITOJIHEHUHU, B YacTHOCTU, B XMAQO — OCHOBHOM
paiioHe He(TenOObIYM CTPaHbI He 6e300auHo. I1a-
JleHre 10ObIYM, KaK B OKpyTe, Tak 1 B 3anagHoii Cu-
OupH B 1LIeJIOM, TO K€ BBI3BIBacT TpeBory. Ha mgomo
pa3BeaHHBIX 3aI1aCcOB, U3 KOTOPBIX BEACTCS J00bI-
ya, npuxoautcsa 19%. V3 BBISIBICHHBIX B TeYCHUE
MOCJICIHUX TPEX JIET 18-Th MECTOPOXKICHUI TOIBKO
OJTHO OLIeHMBAIOT Kak KpyrHoe (12 maH T). B IHAO
caMoe 3HaYUTEJIbHOE He(DTIHOE OTKPBITHE CACIAHO
B 2011 r. ¢ 3amacamu 1o kareropun C,,, B 19 MIH T.
To ecTb, HaMUIIO AEPULIUT KPYITHBIX U YHUKATBHBIX
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MecTopoxxaeHuii. Hamo ckazaTh, 4To pe3epBbl Hapa-
IIMBaHUS PECYPCHOI 0a3bl B 3TUX OKPYrax U He Ma-
Jible, HO 0€3 MOMCKOBBIX paboT (celicMUYecKue 1c-
cleoBaHus, TyOOKHMe CKBaXKMHbBI) TIPUPOCTA HE
noayunts! Eciin 10-12 jteT Ha3an 00beM MOUCKOBO-
pa3BeaouyHoOro oypeHus: Toabko B XMAQO mpeBbl-
a1 MJIH METPOB, TO ceiiuac OH CHU3UJICS BTPOE, a
MOUCKOBOI ceiicMopa3Beaku — B 20 pa3. Hago no-
HMMaTh, YTO OCOOEHHOCTb F€0JIOTMU COCTOUT B TOM,
YTO OHA pabOTaeT Ha OMepeXeHUe, T.e. CO3AACT «3a-
rac MpoOYHOCTH» ISl 9KOHOMUKU. be3 mpoBeneHmst
OTMEUYEHHBIX pabOT HEBO3MOXHO C/ieaTh YBEPEeH-
HBIA T€OJIOTMYECKUI TIPOTHO3 HA HAJIMYME TTOJIE3-
HBIX McKomaeMbIX. Jla, He KaXble THICSYM KUIOMEe-
TPOB celiCMOPa3BeIKN 000PAYNBAIOTCS OTKPHITHEM
HOBOT'O MECTOPOXICHUS JAHHBIM PUCKOBBIM BUIOM
JIeSITeIbHOCTU. [J1aBHOe — HayYHO O0OOCHOBaHHBIN
MPOTHO3 U pallMOHAIbHOE pacIpeneieHre CPEaCTB.
OrnaTb-Taku, mokasarenieM 3(POEKTUBHOTO CTUMY-
JIMPOBAaHUSI Teojioropa3Beku sipsieTcs: Hopperusi,
rae HeTIHUKU MOTYT TOJYYUTh OT TOCyJapcTBa
78% OT BIIOXEHUI B JEHEXHOM (popMe Ha CIIeayIo-
LM TOJ BHE 3aBUCMMOCTH OT TOTO, KaKOB IMPEJIbI-
JTYIIAM BKJIaI B 9TU pabOTHI.

CeroaHst MHOTO BeAIETCSI CITOPOB O MOJICJISIX Pa3-
BUTHSI 5KOHOMUKU CTpaHbl, B T.U. U €€ pecypcHOM
6a3pl. [IpaBUTEILCTBO OCHOBHOE BHMMaHHUE 0Opa-
THJI0 Ha DOPMUPOBAHKE HOBOTO LIEHTpa HeTIHOM
npoMbliluieHHocTH — B BoctouHoit Cubupu (BC),
a 3aTeM Ha apKTUYecKMX Ieabdax. C Hallel TOUKu
3peHMsI, OLIEHEHHBIM B HacToslilee BpeMs HedTs-
Hoit noreHuuan BC moka He Mo3BoJIsIET Ie1aTh yBe-
PEHHBIE 3aKJIIOUEHHsI O TIEPBOI POJIM 3TOTO PETUO-
Ha (Teojiornyeckasl M3y4eHHOCTh COCTaBJISIET BCE-
ro itk 20%). Ha 10cTaTo9HO TTPOIOJDKUTETbHBIM
Meproj 100bYa HE(TU MOXKET «3aMEPETh» Ha YPOB-
He mpuMepHO 34-40 MJTH T B TOf1, UTO OYJET BEI3BAHO
CJIOXHBIMU TOPHO-TEOJIOTUYECKUMU, TPUPOTHO-
KIMMATUYECKUMM YCIOBUSIMU U T.II. YUWTHIBas,
Mpexe Bcero, HeOOXOMMMOCTh MOIMOJIHEHUST MOIII-
HocTteit BCTO, ocBoeHre JaHHBIX TEPPUTOPUIA clie-
JIyeT MPOA0IKaTh. 3aMETUM, YTO B OCBOEHUM 3TOM
CBIPhEBOIA 6a3bl CTpaHa MoTepsiia Kak MUHUMYM 10-
12 net. Kak oHa nmpuroauiaach 06l HeiHe! Kak 661 Tam
He pacKJaIbIBaii Ha CTOJIE Te0JIOTMYECKHe KapThl,
6e3 3anagHoii Cubupu He oboiiTuchk. Beab e€ me-
CTOpOXIEeHMsI obecrieunBatoT crpaHe Oosee 90%
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HedTH, OHM padpabaTbiBatoTcs 6osee 30 yeT. Ma, e€
MOTOK yMeHbIucs. [1o olleHKaM aHAJIMTUKOB OH
HauHeT nagath — ¢ 305 B 2015 ., 3arem 285 (2020),
270 (2025) 1 mo 255 mH T B 2030 . OTH 1 pHI T10-
Ka3bIBaIOT, KyAa OOJIbIINE BeJMIMHbI U3BJIeKaeMOM
MPOAYKIIMU, YeM OHa mocTtynaeT u3 BC ckBaxuH.
SIcHO omHO: 3HAUMTEbHOE BOCIOJHEHME T00bI-
gy HehTU BO3MOXKHO JIMIIIb 3a cYeT 0ojiee U3yYeH-
HBIX C T€0JIOTMYECKOI TOUKU 3peHuUst pailoHoB B 3C.
Ho o0beMbI cpecTs, BblAesieMble 31eCh Ha TIOKC-
KOBO-pa3BeJOYHbIC paOOThI, COBEPILIEHHO HE a/leK-
BaTHbI UMEIOIIUMCS pecypcam, T.e. HEMPOCTUTE b-
HO HUBKUE.

CeBepHblii THTaHT

Yro kacaercs ponu 1eabga, To MO3BOJINM cede
HE COIJIAaCUTbCS C MHEHMEM OJHOIO TIOMEHCKOIO
reoJjiora-y4eHoro, yrBepxKaaBllIero, YTo Ha apKTH-
yeckuit menbd panbire 2020 1. (1 gaxke 2030r.) BbI-
XOIUTb He CTOUT. [IpUHSITH 3TO yTBEpKIeHUE — 3HA-
YUT CO3/1aTh CTPaHE OTCTaBaHUE I10 IIEPEIOBBIM TEX-
HOJIOTUSIM OT MUPOBOIO YPOBHS A0 TPeX NECSITKOB
net. Bor Torna monpoOyii, noronu! Koneuno, mis
MPOBeJACHUS PabOT B TSLKEISHIINX JISTOBBIX YCJIO-
BUSIX HEOOXOIMMBI 3HAUUTEIbHbIE MHBECTULIMU. Te
2K€ HOPBEXIIbI TOTOBBI XOTh 3aBTpa MPUCTYIIUTH K
paboTte, HO UM HeoOXoAMMa OIpeeJIEHHOCTh C Ha-
Il CTOPOHBI. Tak UTO Hayauo cepbe3HOr0 OCBOE-
HUS apKTUYECKMX 30H BO MHOI'OM 3aBUCHUT OT I1O-
3UIMH Hallero nmpaBuTenbcTBa. Ecim Poccus Oyner
MPOSIBJISITE MEUIUTEJIbHOCTh, 3TO MOXET CKa3aTh-
cda B Oynymiem. [Ipumep nefictBuii mokasana «Poc-
HedTh», KoTopast oceHbto 2011 I 3aKIr04YnIa J0T0-
BOp MapTHepCTBa ¢ ameprkaHckoi Exxonmobil mo
CXeMe: OHa I10JIyJaeT TOCTYIT K MECTOPOXIECHUSIM B
00MeH Ha MHBECTULIUM, TEXHOJOTUU U OIBIT B pe-
aju3alyy ITOAOOHBIX MPOeKTOB. OHU COBMECTHO
MPOBEIYT I'e0J0ropa3BeaKy U OCBOSIT YEThIPE JIM-
LeH3MOHHBIX ydacTka B Kapckom mope. ITpume-
YaTeJAbHBIM BBIIJISIAUT CJICIYIOIIUIA UCTOPUYECKUIA
s Apktuku ¢akr: 20 nekadps 2013 . «[asmpom»
Hayvan noobruy HedTu Ha [lpupasznomHOM MecTo-
poxnenuu B [ledopckom Mope, T. €. «IIpolIece Io-
mres». Jla kakoit — 1eOuT nepBoii CKBasKMHbBI COCTa-
B 678 T/cyt!! HedTh yke Havasia moctynarh B HU-
nIepaaHacKuii mopt Porrepmam.
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PazpaboTka apKTUYEeCKHUX MEeCTOpOXIeHUM
MoTpedyeT COBPEMEHHOTO TOOBIYHOTO 000pyI0Ba-
HMSI, COOTBETCTBEHHO HAYHYT pa3BUBAaThCsl CTaH-
KOCTPOEHME, TMOSBUTCS CIIPOC Ha A0OBIBAIOIIME
iatopMbl, Ha MIyOoKyto HedTerasornepepadoT-
KY, aTOMHBbIe JIeAOKOJbI U ap. UMeHHO HedTera3o-
Basi OTpaciIb SIBJISIETCS] CETOMHS OMHUM U3 TeX «J10-
KOMOTHUBOB», KOTOPBII MOTSIHET 3a COO0I, 03 BCsI-
KOTO TIpeyBEJIMYEHHUSI, BCIO 9KOHOMUKY CTpaHbl. B
HacToslee BpeMsl pojib U 3HAYCHUE apKTUYeCKOi
30HBI ellie 00J1ee BO3PACTET B CBSI3U CO CKOPBIM pa3-
ButreM CeBepHOro MOPCKOTO ITyTH, CO3AaHUEM Ha
ero nyTu 06eperoBoii UHPPACTPYKTYPhI, B TOM YMC-
Jie 00BEKTOB Pa3pabOTKU MOJAE3HBIX UCKOIAeMbIX.
3ananHble KOMITAHUU HEMPEeMEHHO OYayT MOJIb30-
BaThCs 3TOM MarucTpanbio. OHU HEe CTAaHYT BBITION-
HSTh TIPOTUB Poccuu caHKIIMM, KOTOphIE TpeOyeT
oT Hux CIIA B cBsI3U ¢ BO3HUKIIMMU Ha YKpau-
He cOObITUSIMU. J1J1s1 HAaC 3TO «0OepHETCS» MOTOKA-
MU BaJIIOTBHI B OIOIKET B BUJE MWIIMOHOB J0JIIa-
POB U €BPO.

JluBepcupukanus 3KOHOMUKH

Poccuiickass sKOHOMMKa, KaK OTMEYaioCh,
CUJILHO 3aBHUCHUT OT JOOBIBAIOIIMX OTpAc/eii, Tpe-
JKIe BCETro OT TOOLIYM He(TH, Ta3a 1 IKCIOpTa UX
MPOAYKIMHU (OTCIOA U YITOMSHYThIC TIOHSITUS «ChI-
pbeBas Uria», «Hedrerazonas uria»). Jlusepcudu-
Kallys Xe 03HayaeT CHIDKEHME POJIM 3THX OTpac-
neit B8 BBIT u B akcropTte 3a cyeT orepexkaroiiero
pa3BUTUS APYrux oTpacieir. To ecTb — 3TO OgHO-
BPEMEHHOE KOMIUIEKCHOE MHOIOOTPAc/ieBOE¢ pas-
BUTHE MPOU3BOACTBA U CPEphl YCIIYT, COBEPIICHHO
He CBSI3aHHBIX JIPYT ¢ ApyroM. Borpoc B Tom, kakue
OTpac/IiM HaJo Pa3BUBATh ONEPEXKAIOIIMMU TeMIIa-
MU: TpagIUIIMOHHBIE ¢ OoJiee BHICOKOI J00aBIeH-
HOI CTOMMOCTBIO (Hampumep, oOpadaTbIBaroias
MPOMBIIIJICHHOCTb) WM K¢ MHHOBAIIMOHHBIEC OT-
pacin, «3KOHOMMKA 3HaHUii», T.€. pa3BUTHE 00-
pa3oBaHus, Hayku. B. [lyTuH B MHTEPBbIO KypHa-
oy «Taiim» (2007 1) otmeuan: «Haiia 3agaya ceroma-
HsI 3aKJTFOYAETCS HE TOJBKO B TOM, YTOOBI ABIPKU B
3eMJie CBEepJIUTh, Ta3 U He(PTh NOOLIBATH U TIpOaa-
BaTh MX IO JIOPOIOii 1IeHe — Hallla 3a7aya 3aKJIio-
yaeTcs B AMBepCU(UKALIMM S5KOHOMMKH U IIpUAa-
HMS eii MHHOBAalIMOHHOTO XapakTepa». Crpaiim-

BaeTCs, YTO K€ MEIIaJo TocyIapCTBy Yepe3 MHBE-
CTUIIMM YYacCTBOBATh B pa3BUTUM HAa HOBOM YPOBHE
chIpbeBbIX oTpacieii? To ecTb UBMEHUTH CTPYKTY-
Py Hailleii 5KOHOMUKU 1 CHU3UTh €€ 3aBUCUMOCTD
OT KOHBIOHKTYPBI 1IeH Ha TOILJIMBO — CHIPbEBBIE Pe-
cypcbl. [Toka ke ecTb TOJIbKO HaMepeHUsI, KaK-To:
OylneM yaBauMBaTh HECBIPbEBON 3KCMOPT M COKpa-
1aTh 00beMbl BbIBO3a M3 CTpaHbl He(PTH M rasza.
Peub naet B nepByto ouepenb 0 AMBepcubUKALINT
cxkeHHoro raza (CIIT). Ilpeacrour pasButue
nHdpactpyktypsl B BC 1 Ha [IB, pa3pabaTbiBaTh
HOBBIE Ta30BbIe MECTOPOXACHUS, CO3AaBaTh YCJI0-
BUSI TSI IPUBJICYSHUST MHBECTUIIUI B 9TU OOBEKTHI
U CTPOUTESBCTBO TPYOOIpOBOAOB. B 001IeM, Kak-
TO HE YyBCTBYETCS KOHKpeTHKHU. Kak 101ro Mbl Oy-
JeM packaumBaThcs? Bemb Halll cepbe3Hblii KOH-
KypeHT Karap HbIHE YMEHBIIUI CBOM O0BEMBI TI0-
craBok CIII' B EBpony 1 HanpaBuiI UX B A3MIO, T.€.
Ha Haim oynyiye peiHku. CripaliBaeTcs, moJe-
My HE YIEJSI0Ch TOJDKHOTO BHUMAHUS Pa3BUTHIO
BBICOKOTEXHOJIOTUYECKOW Mpomykuuu? B cTpyk-
Type poccuiickoro akcmopra 1999 r. oHa coctaBsi-
1a 10,9%, a 3atem miaBHO B 2010 I. «cKaTWIACh» 10
4,8%, 13 KOTOPBIX MOJOBUHA MPUXOIUTCS HA OpPY-
xue. TocnenctBust kpusuca 2008 . PO omrymia-
eT U1 ceroaHs. JIbBUHYIO TOJII0 aHTUKPU3UCHBIX e~
HeT, B OTJIMYKE OT APYTUX CTpaH, Mbl MOTPaTUIN
Ha MoAJePKKY OaHKOB, a He Ha pa3BUTHE MHHOBA-
L1 1 obpa3oBaHusl. [eiicTBUTEIbHO, HAIO Pa3BU-
BaTh HE(TEXMMMIO M MPOJABaTh TOTOBbIC HedTe-
npoaykTel. Ho 310, moguepkHeM, BOBCe HE Mpea-
roJjaraet otkasza ot craBku Ha TOK. [1aBHas nu-
HUS TIOHMMaHMSl JuBEepCUUKAIIMA SKOHOMM-
KU — 3TO JIMHUS Ha obecrieueHre MHHOBAlIMOHHO-
ctu. BoT uTo 10 3TOMY MOBOAY COBCEM HEAaBHO 3a-
SIBWI miepBbIil Bulie-tipeMbep WM. IllyBanos: «IaB-
HBII 3aITpOC Ha MHHOBAILIMU Oy/EeT, Korjaa He OyaeT
HaJeXIbl Ha BHICOKME 1IEHBI Ha Halll TPaaULIMOH-
HBII 3KcnopT. Eciau ke aTo OyaeT mpomosKaThest
JIOJIr0, Y Hac OyayT npobJjieMbl C THHOBALIMOHHBIM
pazButueM». Yto ckaxere? Aud e OBICTPO OTpe-
arupoBajv — Mo3ru HedThio 3amibuin? U eie uro
BaXXKHO: MHBECTUIIMOHHBIE MPOCKTHI MOTYT YCTIEIII-
HO peajM30BbIBATLCS TP YCIOBUM YACTHO — TOCY-
JApCTBEHHOTO MAapTHEPCTBA, KOINa 4acTb PUCKOB
rocyapcTBO NMpUHUMAET Ha ceoOs1. IIpu aToM HyX-
HO TpeX/e cO3/1aTh MprueMIeMbIe YCIOBUS IS Be-
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IeHus1 Ou3Heca (JelleBble KPEIWThI, «IJIMHHBIC»
IIEHbI'M Ha JOJITOCPOYHEIC W JTOPOrve ITPOEKTHI), a
YK€ TIOTOM TTOCTaBUTh Oapbephbl Ha IyTH IBVKCHUS
KarmTaia B O(pIIOPHI.

TexHoJiornaecKuii YKJIaJ He 3a ropaMu

BmMmecTe ¢ TeM, HEeNlb3s1 He YIUTBIBATh TOTO, YTO,
HECMOTpSI Ha pa3Hble (PUHAHCOBBIC, IOJUTHYEC-
CKUe TIOTPSCEHUsI, B MUPE UAET OBICTPOE U He3a-
BUCUMOE CTAaHOBJICHME HOBOIO TEXHOJOTMYECKO-
ro ykiaga (HalloMHMM ITPOMBILIJICHHYIO PEBOJIIO-
o Havana XIX Beka — nmepexo ¢ yriisl Ha He(Th).
B HedrerazoBoM KoMIUIEKce TaKOW YKjaa cHada-
JIa CKOHLICHTPUPYETCS B BUIE HEKOETO SIApa COBpe-
MEHHBIX 3(D(EKTUBHBIX 5KOHOMUK, KaK 5TO BOKPYT
MeCYMHKHU Ha THEe MOps HapacTaeT xemuyr. Harmpu-
Mep, UCITIOJIb30BaHKEe POOOTOB MPU ITOABOIHOM 10~
ObIYM He(TU Ha ApKTUUECKUX MECTOPOXKICHUSIX.
Poccuiickas Hayka B 00acTi poOOTH3aLMU padbo-
TaeT Ha YPOBHE MUPOBBIX CTAHIAPTOB, UMes 00JIb-
1LIOM peaJbHBIN 3a1elT (TEXHUYECKUE pelIeHUs, 10~
CTyITHbIE KOMITOHEHTHI ). [TporHO3MpYyeTcs, UTo yKe
yepes 5-7 neT cpepa mpuMeHeHUsI pOOOTOB OXBATUT
OOJBIION KPYT MPOMBILIJIEHHBIX 3a1a4. OTMeueH-
HYIO 3a7auy HaJlo CTaBUTh Iepe]] akaaeMuel Hayk.
bes moanmepkku rocymapcTBa JaHHBIM KOMIUIEKC
MOXKET «3aCUIETLCS» Ha HU3KOM CTapTe.

B otimune or Poccun, EBpocoios BiuBaeT Mui-
JIMapabl ITOJIJIapOB B HayKy, HOBbIC ITPOMBIIILICH-
Hble TexHosnornu. K mpumepy, B 2000-¢ ronbl OuH-
JISHOUS TpaTWila Ha HayYHO-UCCIIEIOBATEIbCKUE
1 ONBITHO-KOHCTpPYKTOpcKue paspadborku (HU-
OKP) 3,8% ot BBII. B pe3ynsrate oHa ceityac BXo-
JIAT B TPYIITY CTPaH C BHICOKMM YPOBHEM JIOXOIOB
Ha JIyIlly HaceJeHus, 3aHuMast 19-10 CTpouKy psimoM
¢ Anonueit u lepmanueit. B mocnennux puHaHcH-
poBanrue HMOKP BrIpakaeTcst BeTMYMHAMU COOT-
BeTcTBeHHO 2,8 1 3,3%, a B Poccuu Tonbko 1,5%
U TOCTMYb €BPONECICKMX BBICOT HAMEUEHO JIUIIb K
2020 1. (?). B MupoBOM HayKOEMKOM 3KCIIOPTE MTPO-
IYKIWU TpaxknaHckoro HazHayeHus B 2009 1. Hala
nmons cocrabisuia 0,5%, torma kak Kurtas — 6%,
Anonun — 30%, CIIA — 36%. CkasaTb, 4TO y Hac
5TUM HE 3aHMMAlOTCs, OyleT HempaBWIbHO. Bo3-
HUKaeT Borpoc — Kak? B xonue 2011 . MuH3K0-
HOMPAa3BUTHS YTBEPIUIO MPOSKT MHHOBAIIMOHHO-

HYBITHIIHCTHKA

ro pa3BUTHUs cTpaHbl Ha reproa 10 2020 ., HO yxke
B ¢eBpajie 2013 I. BEIICHUIOCH, YTO LIE/I€BBIX MTOKA-
3arenieit 1o 2015 1. He mocTurHyTh. Ha Hain B3I,
n3-3a OOJIBIIOTO 4YMciia KoopAaumHaTtopoB (MuH3-
HepPreTUKM, o0pa3oBaHUsI, HAyKW, CBS3U, TOPTOB-
Ju 1 T.I.). Takoi aHcaMOb pa3HOHaIpaBIeHHbIX
roJIoCOB 3apaHee ObUT obpedeH. 11 BhImpaBiaeHUS
CUTYyalLIUU CYATAEM, UTO CJIEIYET CO3aTh OTAEIbHOE
areHTCTBO ITO pa3pabOTKe W BHEAPEHUIO WHHOBA-
LI B HE(hTEra30BylO OTPACTb CO CBOMM CTaTyCOM,
(oHIOM CpeACTB U MOMYMHEHUEM HETTOCPEACTBEH-
HO TIpe3uneHTy. PyKOBOACTBO areHTCTBA JOJKHO
OBITh MPEACTABIEHO BHICOKOKIACCHBIMU CTIECIIUATH -
CcTaMu — TIPAaKTUKaMU U yYeHbIMU. OHU HEe TOJIK-
HBbl Ha3HA4YaThCsl CBEPXY, a OBbITh BHIOPAHHBIMU CO-
OTBETCTBYIOIIMMM COO0IIIeCTBaMU. TOIBKO B TAKOM
cJydae v IMpy MOJIMTUYECKOM BOJIe TPE3UIEHTA BO3-
MOXEH HOBBII ClieHapUii OBICTPO MOJAEPHU3ALIAN
OTpacv U MOBOPOT BEKTOPA MOJIUTUKY MHHOBAIIAMA
Ha 3()(EeKTUBHOE MCIOJb30BaHWE MPUPOIHBIX pe-
CypPCOB U IUBEPCUPUKALINN SKOHOMUKH.

Oo6pa3 Poccun

Poccust ceituac HaxoauTCsl naxke He Ha «KpH-
BOI1 TIajieHus J1O0ObIYM», & HA KPUBOM MafAeHUs BbI-
COKHUX TexHosoruii. HykeH HOBBII Moaxonm K OT-
paciu. IlpyHIMIT — <«BceM cecTpaM IO cepbram»
3MeCh He TTOIXONUT. PacribuieHue cpeaicTB, a TeM 60-
Jiee OECKOHTPOJbHO — HEAOMYCTUMO. MBI >K1BEM B
30Xy MHTEJIJIEKTYaIbHOIO KalyTaa, BBICOKMX TeX-
HOJIOTUIA M BOIIPOC CTOUT TaK: MPOJOKATh CHOJI-
3aHME Ha O0OYMHY TEXHOJOTMYECKOro YKJana WIK
K€ COBEPILIUTD PHIBOK K HOBOM MHIYCTpUAIU3aLIIY.
Toukoit oropsl AT Hac OyAeT co3gaHue U BHeIpe-
HUE MHHOBALIMA C HAyYHO-TEXHOJIOTUYECKOU MO-
MmuHaHTOi. Tonbko Torma Poccusi peicTBUTENb-
HO COBEpIIUT CBON «KOCMWYECKUIT» B3JeT. Peannb-
Hasl Hallla HUIlIa, OTMETHM ellle pa3, 3T0 He(Terazo-
Basg oTpacib. VIMEHHO TOT «JIOKOMOTHB», KOTOPbIi
croco0eH mpuaaTh Halllel 9KOHOMMKE HeObIBaIoe
ycKopeHMe. BaxkHo, 4ToObI (heaepalbHbINA LIEHTP U
«TAJTbHO30PKME JEMyTaThl» NIyOOKO 03a00THUIIMCH,
KaK BBIBECTH CTpaHy U3 TyIIMKa 1 cO3AaTh eii 00pa3
BeJIMKoI1 nepkaBbl. Have o B3jieTe OyaemM MoT4aTh.
Crpane 310 Hamo? Hedranas urnorepanust oyner
MO-TIPEXXHEMY «11apCTBOBATh» U Ha CYIIIE, ¥ Ha MOpE.
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BOJIKOB AHJIPE1 MUXANJIOBUY
(22.10.1927 — 30.3.2015)

B 1951 r. okonuna MocCKOBCKMii He(pTSIHOI MHCTHTYT M.
M. M. I'yokuHa no cnenuaabHocTu «leosiorus, pa3peaka u paspa-
00TKa MeCTOPOK/IeH i He()TH 1 ra3a».

TpynoBoii myTh HAYAJI B KA4eCTBE CTapIIEro reoJiora, HaYaIb-
HHKA reoJIOTHIECKOro oTesia, NIABHOTO reoJiora Tpecra «VimHy-
cunHedTeraspassenka» (1951-1959). Inasubliii reosior CeBepHoii
komiiekcHoii HPO (1959-1962), nayaibHUK NAPTHH TIOMEHCKO-
ro puwmana CHUUTTuMC(1962-1964), 3aB. otneeHnemM Mare-
MaTHYECKHX METOA0B 00PaA00TKH HMH(OPMAIMH H CHCTEM YIPaB-
geans 3anCuoHUTHU (1964-1987), mpodeccop Kadeaps
npombicioBoii reoornmu TUN (1987-2013). JlokTop reosoro-
MHHepaJorndecKux Hayk. 3aciyxeHnsblii reosior PCOCP (1986).

A.M. BoJIKOB NpHHHMAJI AKTHBHOE YYacTHe B pa3paboTke
MaTreMaTH4ecKuX MojeJseil TeoIorHYecKHX 00beKTOB W MpoIec-
COB, aHAJIN3€ TEKTOHNKH, MIPOTHO3€e He(PTEra30HOCHOCTH H OLIEHKE
MPOMBICJIOBBIX 3anacoB 3anaanoii Cudupu. Boakos A.M. — aB-
Top O0osiee 140 myosmmkanwmii, B Tom yncie 10 MmoHorpadmii.

Harpaxnen opoeHom <«TIpymosoro KpachHoro 3nHameHu»
(1971), menansmu: «3a TpynoBywo nodsectb» (1959), «3a mo-
oaectnslii Tpya» (1970), «3a ocBoeHue Heap U pa3BUTHE HE(PTEra30BOr0 KOMILIEKCA
3anagnoii Cuoupn» (1980), «3a 3aciyru B passeake Henp», «Berepan Tpyaa» (1985).

Boaxos A.M.

Y UCTOKOB

ITocne oxkoHuaHuss MOCKOBCKOTO He(TSIHO-
ro uHCTUTyTa B 1951 romy, Ml BABOEM C XKEHOW
(K.®. TeutkuHOM) TI0 pacrhpeacsieHuIo Ipuexa-
JI1 Ha paboTy B MMHYCHMHCKYIO BHaauHy. Tam B
MOJTHOM pasrape Oblja KaMIlaHUsI OCYXKIEHUS Te-
onoroB H.H. PoctoBuesa u B.C. MenelieHko 3a
HX BeChbMa MECCUMUCTUYECKYIO OLIEHKY MepCreK-
TUB He(TEra30HOCHOCTH MUHYCUHCKOTO J€BOHA.
EnBa oHu cnenanu Takoe 3akjirouyeHUe, KakK yaa-
put ¢poHTaH raza u3 ckBaxkuHbI Ne1 Ha BeICcTpstH-
CKOM muTolaau, BOJU3U ceBEpHOI OKpanHbl Mu-
HycMHCcKa. EMMHCTBEHHBI 3a BCE BpeMsl pa3BeaKu
MMPOMBIIIIEHHBIN TTPUTOK, HO B 1951 rogy HUKTO
ele 3Toro He 3Hasl. Bce ObUIM TOTHBI 6e3yaepxk-

HOTO ONTUMM3MAa M IMPaBeIHOI0 THEBa IO OTHO-
IIEHWIO K TTIeCCUMMCTaM, KOTOPBIE 3aHKAIM TIep-
CIIEKTUBBI U TEM CaMbIM TOPMO3UJIKM OYpHOE pas-
BUTHE palioHa.

CaMuM IIeCCUMMCTaM IPUXOIMIOCH OOBSIC-
HSTBCSI B OpraHM3alliy, HAJCKOM OT TeOJIOTHH,
HO 3aTO OJIM3KO# K KaXKIOMY IpaXkIaHWHY Hallle-
ro OTeUecTBa B TOM CMBICJIE, UYTO €€ TBepIast pyKa
MOTJIa JIETKO JOTSHYThCS A0 J1000r0. OObICHSIN
OHU CBOIl ITECCUMM3M TE€M, YTO B CBOMX BBIBOJAX
CTPEMMJIVCh TOKOIIAThCsl 10 MCTUHEI, a HE 3aK0-
maTh €€ ¥ TeM cCaMbIM HaHECTH yIIepO OTEUYECTBY.
B TO Bpems1 collMabHBIN ONTUMM3M «ITPUBUBAJI-
Csl» CYpPOBBIMU METOHAAMM.
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Mpbl ¢ xxeHolt — 06a reosiord. CKOJIbKO MBI HE
MPOCUJIMCh Ha Pa3BEKY, MECT ISl ABOMX He ObLIO.
Hai onHokamrHuk — B. M. 3unsbepmaH, npuexan-
LM HECKOJIBKO paHbllle, MOJyYrI Ha3HaYeHUE Ha
caMoe MHTepecHoe MecTo — B BrIcTpsiHCKYIO He-
¢repa3Beaky. Ham oueHb X0Te10Ch Uero-Huoyab B
aToM poje. ZKeHa coriamanach padoTaTh KOJIIEK-
TOPOM (TEXHUKOM-T€0JIOrOM), HO B TO BpeMs CIie-
LIMAJIMCTOB C BBICIIIMM 0Opa3oBaHNeM ObLIO OYeHb
MaJIO, ¥ Ha TaKOW II1ar rJIaBHBINM FeoJIor TpecTa He
nomed. KoHumsioch TeM, 4To cpasy co CTyaeHYe-
CKOI CKaMbM MBI «BCTaJIM Y PYKOBOJCTBA I'€0JI0-
TMYECKOM CiIyk00ii» Tpecta «MUHYCHUHHedTeTa3-
pa3Benka». ZKeHa Hayaja paboTy B JOJDKHOCTH Te-
0JI0Ta, a 51 — CTaplllero reojora TpecTa.

Moii TUTYl KOE-KTO BOCHPHUHSI BCEPBE3.
Korna B roctuHulie, rie Mbl IIepBOE BPeMsI KUJIH,
y3HaJIA MOIO JOJKHOCTb, TO K HAM B KOMHATY T10-
craBuiu tenedoH. IIpaBaa, Bckope pa3oopaiuch,
KTO $1, ¥ Teae(OoH yopaiu.

InaBHBIM Teosiorom Torna padoran I.I. [{ubu-
30B — YMHBII U HEOOBIYATHO MOPSIAOYHBIN YeI0-
BeK. Pabotath ¢ HUM ObLIO O4YeHb JieTko. [1pu Bceit
pa3HuUIle B rofax v 3HaHUSIX O0IeHUE C HUM ObLIO
MPOCTBHIM U €CTECTBEHHBIM.

HayanbHUKOM Te0JIOrM4ecKoro oTaeja pa-
ootana 3.M. IlonraiiHoBa. Crapiiie Hac oHa ObuTa
BCEro Ha HECKOJIbKO JIET, HO 3TOro ObLIO J0CTa-
TOYHO, YTOOBI TOMHSATH €¢ Hal HaMu. TpeTbuM
YJIEHOM MaJIEeHbKOTO KOJIJICKTUBA, B KOTOPBIA MbI
Biuauch, oouia P.H. MupoHoBa — 3aB. IeoJIoTU-
yecKMMHU (poHAaMU, B TO BpeMs1 OYeHb HEOOJIbIIIN-
mu. Parca HukuTuyHa OBICTPO cTaja ApyroM Ha-
el ceMbU Ha BCe TOnbI, NPOXUThHIe B KpacHo-
sapckoM Kpae. TonbKo 1ocie oTbe3na B TioMeHb
HalllY CBSI3W HaYaJIu ocjlabeBaTh, oKa He 00opBa-
JIUCh OKOHUaTe bHO. Ellle onvH cOTpymHUK OT/e-
JIa TIOSIBWJICST HECKOJIBKO M033Ke, TTOCIe psijia mepe-
MelleHui. 9to obuia ILA. Mabo4eHKo, ¢ KOTOpOit
MbI IpopaboTaad BMECTe 0 €€ yXoaa Ha MEHCUIO.
W na mpousBoacTBe, U B HayKe OHAa Obljla MHE T10-
CTOSTHHOM 1 BEPHOU OMOPOWA.

ITpumepno yepes roa 3.M. IloaraitHoBa yiiuia
u3 otaena. BMecte ¢ Myxxem 3.b. 3axapbssHoM (MH-
>KEHEp Mo OYPEHUI0) OHM yeXaJll Ha pa3BeaKy. ITO
00€epHYJIOCh MOMM MEPEBOJOM Ha €€ TOKHOCTD,
KOTOpasl yXe TpearnosiaraeT peajibHOe y4yacThe B

MEMYAPBI

ynpasieHuu. biaromapsi moBcegHEBHOMY HaTa-
CKHBAaHMUIO, S B KAKOK-TO Mepe ObLT K 3TOMY FOTOB.
I.T. LluGn30B 6e3 MeHs Ha pa3BeIKU IMOYTH HUKOT-
Jla He e3/11.

Ha Bce oTBeTCTBEHHBIC OTIEpAIIK HAa CKBAXKM -
Hax oH O6paist He 3.M. [ToaraitHoBy, a MeHs. Tam, Ha
MecTe, Iocjie KapoTaxa OIepaTUBHO MPUHUMA-
JIOCh pelleHHe O TJyOMHE CITyCKa KOJIOHHBI, BBICO-
Te MoabeMa IIeMEeHTa, IeTaINCh TTpeIBapUTEIbHbIC
HaMETKU MHTEPBAJIOB UCIbITaHU. S ObLT cBUAC-
TeJeM M y4aCTHUKOM BCeX ero jaeictBuii. B ero
OTCYTCTBUE MPUHUMAJ PEIIeHUs] CaMOCTOSITEb-
Ho. Hu omHoOro pasa s1 He ToJjiydaa OT HEro Haro-
HSIeB, TaXe ecv Jonyckai nmpomMaxu. OMHUM CJT0-
BOM, OBbUI TEM, UTO TeMepb HAa3bIBAIOT Ty0JIEPOM.

Tak oH mecToBaj MEHsI TPU rojia, a MIOTOM €ro
0CBOOOIMIN OT AOKHOCTU M Ha3HAYMIM MEHS.
DTO0 OBLIO TaK HEOXKUAAHHO, YTO SI CHayaja He Io-
BepW, TOTOM MHE CTajlo He 1o cede. OmHO aemo
MPUHUMATh peIlleHUs, Koraa y TeOs 3a CIUHOM
CTOUT BCE€ MMOHUMAIOIIMI HACTaBHUK, COBCEM JIPY-
roe — KOrIJa CTaJKMBaelIbCs CO BCEMU CIIOXHO-
CTSIMU XKM3HU OJMH Ha OWH.

K cuactblo, 3T0 ObLITIO HEe TaK. Ha camom nere,
CpenM OKPYKaIOIIMX MEHS JIIo/Iei ObIJI0O MHOTO Ta-
KHX, Ha KOTO SI MOT OINEPEThCsl, KTO MOT U XOTeJ
MEHSI TTO/IIEPKATh.

B.JI. HakapsimoB mpuexayi Ha 2 roja Mo3xe.
IlepBoe BpeMs MoT4a ciaylaia APYTUX, MHOTO YM-
TaJj, Ka3ajJocCh, YTO BCE MTPOXOAUT MUMO, HUKAK €ro
He 3aneBast. Ho aTo TonMbKo Kazanock. Ha camom
JleJie OH HaKarulMBaJl 3HAHUS, ONpPEAesi CBOIO
MO3UIIMIO B TIPOUCXOASIIMX coObITUsIX. Korma ata
BHYTpPEHHsIsI paboTa 3aBeplliach, BAPYT OKasa-
JIOCh, 4TO 000 BCEM OH MMEET CBOE COOCTBEHHOE
MHEHME, YMeeT PacIyThIBaTh CJIOXHBIE MPoOe-
MBI, MBICJIM CBOM BBIpaXaeT ¢ MpeaebHON SICHO-
CTblO, YACTEHBKO C YOUICTBEHHOI UPOHUEIA.

S1 He 3aMeTuI, KaK Mbl HallUTM B3aMMOTIOHH-
MaHWe, COLIIMCh TaK OJIM3KO, UTO 3a BCIO MOCIENY-
IOIIYIO >KM3Hb MHE 00JIbIIIe HE I0BEJI0Ch UCTIBITATh
Takoi IIybokoi ayxoBHOHW oOmHocTy. Henb3s
cKazarb, UTO MbI Ha BCE CMOTPEJIM OJHUMMU IJla3a-
MM. HampoTuB, Mbl 0OUeHb MHOTO CIIOPUJIY, HO TIPU
BCEM IMPU TOM MOHUMAaJIW APYT Apyra ¢ MoJIycIoBa,
MBICJIb OJTHOTO APYroil MOAXBATHIBAI Ha JIETY, pas-
BMBaJ, BUAOU3MEHSLT WK ornpoBeprai. MiMeHHO B
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B.[A. HakapsiroBe s Halllesa MOBCEAHEBHYIO OMOPY
B TOT TPYAHBIN 17151 MEHSI MOMEHT. [Ipuxonuioch
HCKAaTh PEIIEHUST JOCTATOUHO CJIOXKHBIX TTPOOJIEM.
K sromy BpeMmeHu siidopusi, BbI3BaHHasI Ta30-
BbIM (POHTAHOM, 3aMETHO ocyiabena, TpUuyMbaib-
HOTO IIECTBUS OT MECTOPOXKACHUS K MECTOPOXIE-
HUIO HE TTOJIyYUJIOCh, HAIIPOTUB, ¢ KaXKIbIM TOJ0M
BO3HUKAJIU BCE OOJIbILIINME TPYIHOCTU ¢ 0OOCHOBA-
HUEM JalbHEHIINX TMOMCKOBBIX paboT. XOTs IO
WHEPIMU Bce ellle BCAKUe oduiManibHbie OyMaru
HauMHaJIKUCh ¢ pa3odnayeHust H.H. PoctoBueBa u
B.C. MeneuieHKo, UX «BUHa» Mepea HapoIoM Kak-
TO Tasya. MUHUCTEPCTBY HE(MTIHOM IMPOMBIIII-
JIECHHOCTH Y€ ObUIM HYXXHBI apTyMEHTBI B IOJIb-
3y MEePCHeKTUB He(hTEra30HOCHOCTU, CChUIKM Ha
OBICTPSITHCKUIA (hOHTaH yXe ObUIO HETOCTAaTOYHO.
HMMeHHO Ha 3TOM IepeoMHOM 3Tare Mbl ¢ B./.
HakapsinoBbIM oKazajiuch Iepea HeoOXOAMMO-
CTBIO CAMOCTOSITEILHO (DOPMYIMPOBATh U OTCTAU-
BaTh MO3UIIMIO B OTHOILLIEHUY NAabHEUIIINX padoT.

YToObI cesaTh 3TO, Mbl BHOBb M BHOBB Iepe-
CMaTpUBAJIM MaTepUaIbl TI0 CKBAXXMHAM, IITYIM-
pOBaju OTYEThl HAyYHBIX OpraHM3alluii, Bble3XKa-
JIM Ha MECTOPOXKIEHMS 1 AeJiaiu TNeliie Mapiipy-
THI C LIeJIbIO YBUIETh KaKMe-TO OCOOEHHOCTH Ieo-
JIOTMYECKOT0 CTPOCHUSI, Ha KOTOPBIE paHbIlIe MOT-
JI1 He o0paTUTh BHUMaHMS. MBI ycepIHO BHUKA-
JIU B MHTEPIPETAllMI0O TeO(U3MUYECKUX UCCIEI0-
BaHUIi, BO BCEM MBITAINCH 3aMETUTD TO, YTO OCTa-
JIOCh HE3aMEUYEeHHBIM.

Yepes MecsIll WM IBa TOCjie Ha3HAUYeHUsT MHE
MPEACTOSIO exaTb B MUHUCTEPCTBO C MPeaioxKe-
HUSMU K T1aHy Ha 1955 roa. B skapkux crnopax
MBI TaKM€ MPEAJIOKESHUS TTOATOTOBUIN, HO TEMEPh
HaJo ObLIO 3alIUTUTh X B MUHUCTEPCTBE, B KO-
TOPOM $1 HU pa3y He ObLT M HUKOTO He 3HaJl. B ToT
MOMEHT Ha Tomolis npuiren B.C. MenenieHko.
Tot camblit, KoTOporo Bce ellie pazooaavanu. CHa-
yajia OH B TyX M ITpax pacKpUTUKOBaJI Hallle 000-
CHOBaHUe. M bl BBIHYXXIEHbI ObLITU MepeaeaaTh ero
3aHOBO. IloTOM OH 3acTaBWJ MEHs BBIYYUTH €TI0
YyTb JIM HE Hau3yCTh. BMecTe ¢ HUM JieTe i Mbl Ha
coBelllanue B MuHuctepctBo. ToabKo mpeacTaBuB
MEHSI TIpeJl CBET/Ible OYM HayalbCTBa, OH Kylda-TO
crymeBaicsa Mcnapuics Ucues.

Ha coBelianuu ¢ 10KJ1aa0M $1 BBICTYTAJ BIIEP-
BbI€, TPOXKaJ, KaK OCUHOBBIN JIMCT. Buaumo, Toib-

KO Onaromapsi MHOTOKPaTHOW TIpeaBapUTeIbHOM
JoJibexKKe Bce Tpoliio oaaronoiaydHo. ITocaeny-
1o111ast paboTa KOMMCCHIA 10 MOATOTOBKE PEIICHUS
1 Mpoleaypa OKOHYATEIbHOTO YTBEPXKACHUS OKa-
3aJIMCh 00JIee TMPOCTHIM JEJIOM.

JIto60MBITHO, YTO B TIEPUOJ pacliBeTa KyJbTa
JIMYHOCTHU TMPpOLEAYypa MPUHATUS PEIIeHU B ObIB-
meM MuHUCTepCcTBE HEPTIHON MPOMBIIIIEHHO-
cTH ObUTa Ha PEIKOCTh NeMokpaTuuyHoil. Ilpena-
JIOXKEHHUS IO TUIaHy pa3pabaThiBaluCh TPECTaMU.
[1aBHBIE Treo10TH TPECTOB NOKJIAAbIBAIM UX HA CO-
BelllaHUsIX B MUHUCTEPCTBE, I/ie MPUCYTCTBOBA-
JIM TIPEICTABUTEIN OTPACIEBOM U aKaJleMUIeCKOM
Hayku. 3aTeM KOMUCCUU U3 YUYEHBIX U MPOU3BOJ-
CTBEHHMKOB TOJI MPECeNaTeIbCTBOM OTBETCTBEH-
HBIX PaOOTHUKOB arapara o0CyXaalIu AeTalu 1
TOTOBUJIM TIPOTOKOJI, B KOTOPOM OTpakajJuch BCE
OCHOBHBIC KOMIIOHEHTHI IJ1aHa. [J1aBHBIA reojor
YTBEpKAQJI U TIPOTOKOJI, M KapThl C HAMEUEHHBI-
MU K OypeHU1o ckBaxxuHamu. OCHOBHasl padboTa
10 COIIACOBAHMIO TUIAHOB 11IJ1a B KOMUCCHSIX.

Bo3MmoxxHO, Takoil MOpsiIOK BbIpaboTaics ¢
Lesblo camocoxpaHeHnusi. Korma Bce BMecTe npu-
HSLJIU pellieHre, TO BCeM 3a Hero u oteevaTh. [1paB-
Jla, C 3TOro Havajauch U 0ECKOHEYHbIE CoriacoBa-
HUSI, MHOTOYMC/IEHHbIe BU3bl. Ho Bce 3T BU3bI
CTaJu SIBHBIM 3JIOM IIOCJI€ TOTO, KaK OHM ObUIU
OTOpPBaHbI OT KOMUCCUIi, KOTJa TIaBHOMY TI'€0JI0-
Iy CTaj0 HEeOOXOAUMO YOexkaAaTh KaxKa0ro YMHOB-
HUKa OTAEJIbHO.

Ho BepHeMcs K OKpyXKalOIUM MEHS JIIOISIM.
M_.A. TloTioKaeB — yNpaBsSIOIINI TPECTOM, YEI0-
BEeK C pa3MaxoM, MPeKpacHbIl OpraHu3aTop, MOT
YCTPOUTH TPAHAMO3HYIO0 MyOJUUYHYIO TOJIOBOMOII-
KY 3a KaKylo-HUOYIb PYKOBOISIIYIO TJYIIOCTb U B
TO XK€ BpeMsI clieJiaTh BCE, YTO B €r0 CUjIaxX, YTOObI
MoMo4Yb 4esoBeKy B Oene. Tosbko aBa mpuMepa.
OH He noboscs Mojoaoro crneuranucta (B 1954
rOAy UCTIOJIHUJIOCH 3 Tofa Mocje OKOHYaHUST MH-
CTUTYTa) ceJaTh IJIaBHBIM TeosioroM Tpecta. Kak
4acTo TaKoe CIyJaeTcs B Hallle BpeMsi?

B Te rombl, Korma ele He 3apyOlleBauCh
paHbI BOMHBI, KOT/Ia MTPOLIBETa KYJIbT JMYHOCTU U
B MepBbIe roabl mocie cmeptu CraauHa, OH He Ha
CJIOBax, a Ha JieJie TIPOosIBIsLT 3a00Ty o Jonsx. B To
BpeMsl, KOT/Ia MOUYTH HE CTPOMJIM XWJIbE, BCE CO-
TPYAHUKHU TPECTa KUJIU B OTACIbHBIX KBAPTUPAX.
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Ha pasBenkax mosioxeHue ObLIO MOCIOXHEE, HO
B 1I€JIOM OOCTAHOBKA C XXWJIbeM OblIa Jydllle, YeM
ceifuac B cronulle HeTssHOTro Kpast TroMeHu.

I'A. JleryHOBCKUI1 — TJIaBHBII WHXKEHEDP Tpe-
cTa — 3alOMHUJICS OOJIbIlIe BCETO COBEIIAaHUSIMM,
KOTOpBIE OH MPOBOAMI C LIEJBIO MIOWCKA PELIEHU I
B CJOXHBIX CUTyallMsIX, KakK, HallpuMep, aBapuu.
OH He MpPOCTO AaBaj BO3MOXHOCTh BbICKAa3aThb-
csl KaXIIoMy, KTO XO4eT, HO TpeOoBaj, UTOObI BbI-
cKasbIBaJICsl Kaxnpblii. Hukakmx KpacoT oparop-
CKOI'0 MCKYCCTBa IPU 3TOM HE TpebOoBajIoCh, J0-
CTaTOYHO OBLIO B OAHOMU-ABYX (hpazax chopMyIu-
poBaTh TpenioKeHue, TeXHUIecKyo unet. Ecau
y4ecThb, UTO MOJAABJsA0IIee OOJBIIMHCTBO MHXKE-
HepoB ObLIa MOJIOEXb, TO TPYAHO MEPEOLIEHUTD
BOCMUTATEJbHYIO POJIb TaKuMx coBelaHuii. Kax-
NI yUaCTHUK HAMPSIKEHHO MCKaJl pellieHUE Mpo-
onembl. Hukakux Harpaj win MOONIpeHUt pea-
JIOXKUBILIEMY Jydlllee pellleHWe He I10JaraiaocCh.
JlocTaTOYHO TOro, YTO €ro pelieHue TPUHSITO.
He 3Hat0, kKak KOMY, HO MHE 3TU COBELIAHUS JaJIN
O4YeHb MHOTO.

®oHTaH pe3Ko MOIHSI MHTepec K MUHYCUH-
ckoii BrmaguHe. OMHUM U3 CIAEACTBUM ObLT 0O0Jb-
IO MPUTOK HAyYHBIX CUJI U3 MoOCKBBI, JIeHUH-
rpaga, a mo3aHee u3 Tomcka. B neTHue Mecsubl
AbakaH 1 MMHYCUHCK TPEBPAIJINCh B T€OJIOTH-
yeckyto Mekky. biaromapst aToMy mepBble TOIbI
paboThl HAa TTPOU3BOJICTBE BBEJIU B KPYT OYEHb MH-
TEPECHBIX JIOCi, 3HAKOMCTBO C KOTOPBIMU OBLIO
OYEHb ITOJIE3HO.

HeonnokpatHo ynomuHaBmuiicas B.C. Me-
JIEILIEHKO OBLT IMOJIPEIOM OpTaHU3alluu, TAEe CO-
XpaHuiach BBICOKAsI TeoJiorMyeckasl KyJbTypa
BpemeH Ieonkoma, BCET'EM. Cgoeil spyaunu-
eil M OCTPBIM, SI3BUTEJIbHBIM SI3bIKOM OH 3aCTaB-
JISIT €XUThCS JI0OOOro omnmoHeHTa. B mpoTuBo-
MOJIOXKHOCTb €MY CIOKOMHBIN, OOCTOSTEIbHBIN
M.N. Ipaiizep, Bcerma onupaBIIMIiCS Ha IIUPO-
KU1 crieKTp hakTOB U HECOKPYIIMMYIO JIOTUKY.

H.I.L Youna — mpekpacHbIf paccKa3yuK B
OKpYXeHUHU cTyaeHToB. Ero yBiekareabHbIe pac-
CKasbl C YIOBOJLCTBHEM CJyllaja He TOJbKO MO-
JIOIeKb, HO U CKPOMHBIM, 3acTeHuuBslii I. Teomo-
poBuY, Hecrubaembiit M. B. JIyaunikuit u Kakoii-To
CBOMCKUI, Kak OyaTo omHokamHuk, C.M. Jlo-
POIIKO.

MEMYAPBI

B mepBbie TOIBI BCe 3TO KUIIEJIO CTPACTSIMU.
CTONKHOBEHUsI MHTEPECOB OTAEIbHBIX JIIOACH U
KOJIJIEKTUBOB MHOT/A BBUIMBAJIUCH B JUCKYCCUM,
MepexoAuBIINe paMKU J03BojieHHOro. Ho B 1e-
JoM 3Ta atMocdepa ObLla 0JaroTBOPUTENILHOMN
JIJIST MOJIOMIBIX.

Ha coBemanusix, Kotropbie opranu3onbiBai I.1.
LHn6un30B, MoOAbIE CIIELIMATIUCTHI TPECTA MOJTyJa-
JI1 BOBMOKHOCTb He TOJIbKO CJIyIIaTh aBTopedepa-
Thl, HO ¥ CAaMUM HaKaIUIMBaTh OIBIT MyOJMYHBIX
BBICTYILIEHU. Cpeay MOJOABIX OCOOCHHO BBIIE-
jsuicst B.. 3uibbepMaH, KOTOPBINA MpeacTaBsI
caMblii BaXKHBIN y4acTOK — BBICTpsIHCKY10 HedTe-
pa3BelKy ¢ e€ eIMHCTBEHHbIM U HEMOBTOPHMMBIM
(onTaHoMm, Biages pakTaMu M, YTO HE MEHEe BaxK-
HoO, s3biKoM. OOpaianu Ha ceds BHuMaHue M.A.
Mapuenko, A.K. Iparynckuii, H.. MBaHOBa.

Ho sHTy31na3M ObICTpO yracai, T.K. MUTaTeIb-
HOU cpemoil Uil HETO OCTaBaJICsl €IWHCTBEHHBINA
MPOMBIIUIEHHBIN (hoHTaH. Bee, 4To ObL10 TToyJe-
HO B MMOCJIeAyIolIre TOIbl, C OMHOI CTOPOHbI, IO~
TBEPK/IaJo, YTO B IeBOHe MUHYCUHCKOI BHaau-
HbI €CThb U HedTh, U ra3, HO, C IPYrOil CTOPOHHI,
CTaHOBWJIOCH BCE sSICHEe, UTO J0ObIBAaTh UX B MPO-
MBIIIJICHHBIX MacilTabaXx HEBO3MOXHO, MO Kpaii-
Heil Mepe MMEBIIMMMCS B HATMYUU CPEICTBAMMU.

Hayka Havana vckathb apyrue cdepbl Ipuio-
xeHus cui. Ilepebpancsg Ha ceBep TioMeHCKOM
obmactu H.I. Youma, pacrpocTpaHUI CBOM WH-
Tepechl Ha KAMEHHOYTOJIbHBIN Byl1KaHu3M Cubu-
pu M.W. Ipaiizep, npuOUINCH K IPyrUM Oeperam
M.H. Cokonona, E.A. bapc. Ha cMeHy MOCKOB-
CKHM M JICHUHTPAJACKUM MHCTUTYTaM TIPUIIET CU-
oupckuii (Tomckuit punmanr BHUTPN), a BMecTe
¢ TeM U HoBblIe oau. B.M. KpacHoB Terepb npea-
CTaBJISITT pErMOHaNIbHYIO reosioruio, JI.E. KosnoBa
— reoXMMUIO HE(PTHU 1 raza.

[TocteneHHo yracaau CIopbl BOKPYT CTpaTHU-
rpadum (Koraa movTv eAMHCTBEHHBIM CTpaTUrpa-
¢om octancsa B.1. KpacHoB, TO cHOpUTb €My CTa-
JIO He ¢ KeM), ciabes 3HTy3ua3M I10 YacTu mep-
CreKTUB HedrerazoHocHocTH. Ha clieHe mosiBu-
JINCh HOBBIE JTIIOAW U HOBBIE 3a/1a4 M.

Bce Gosblile cut TpaTUIOCh Ha TO, YTOOBI OT-
KPBITbIE CKOIUIEHUSI He(TH M3 HEIPOMBIILIEH-
HBIX TIEPEBECTU B IMPOMBIIUIEHHBIE. BB ompo-
0oBaH BeCh apceHall CPEACTB YBEJIUUEHUST TTPUTO-
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KoB. Ho Bce ycuinst puBOIWIIN JIMIIb K BPEMEH-
HOMY M He3HAYUTEJbHOMY ycriexy. 3Be3na MuHy-
CMHCKOM BMaIMHBI KJIOHWIACh K 3aKaTy. B 3ToT
nepuon K HaMm mpuexai A.A. Tpodumyk. B Teue-
HUE HECKOJIbKMX AHEW OH JOCKOHAJbHO O3HAKO-
MWJICSI CO BCEM, UYTO CIEJaHO W YTO MOJYYEeHO, a
MOTOM BBbIHEC CBOE 3aKitoueHue. Bpesanocs B ma-
MSTh €r0 o0pa3Hoe cpaBHeHMe. Bce Ham yxuin-
pPEHUSI 110 YaCTH ITOUCKA IMPOMBIIIIEHHBIX KOJIJIEK-
TOPOB U IMPEBPAIIIEHUIO HEMTPOMBIIIIEHHBIX 3ara-
COB B IPOMBIIIIEHHbIE, OH CPAaBHUJ C ACHCTBUS-
MM 3asJIJIOTO KypUJIbIIKKa, KOTOPbIA, OCTAaBIIUCh
0e3 Tabaka, BBITPSIXMBAET TaOayHbIe KPOIIKU, 3a-
CTPSIBIINE B yIJlaX KApMaHOB.

HemynpeHo, 4TO B 3THUX YCIOBUSIX BCE OOJIbIIIE
Hallle BHMMaHWE Hayajlud TPUBJIEKATb CEBEPHbIC
paifonbl Kpas. [IpoaBrxkeHne Ha ceBep ObLIO MeI-
JIEHHBIM, HO HEYKJIOHHBbIM. [lepBbIMU Tpaauiiu-
OHHO IIIJTX T€0JIOTO-CheMOYHBIE MAapPTUH, 32 HUMU
KOJIOHKOBOE U OMOPHOE OypeHUE U HE MOIBEIOM-
CTBEHHasl TpecTy reou3nkKa B TO Mepe, B KaKou
3TOr0 yIaBaJIOCh JOOUTHCS.

Coemounble maptum H.X. KynaxmeroBa u
H.H. ITorutaBckoro npou3BOAWIN JATEPATYPHBIA
MOMCK, PEKOTHOCLIMPOBKY Ha jucTte. Mx Matepu-
aJibl CIY>KWJIM OCHOBOWM JUIST BBIOOpA JaIbHEUIIINX
maroB. MHorma UM nmopyJaauch Jaxe Takue 3aaa-
4y, KaK BBIOOD TpacChl i1 TPAHCTIOPTUPOBKU TSI~
>KeJIoro ooopynoBaHus. [dJist 5TOro OHMU COBEPILLIU--
JIV 3UMHMI TIepexof ¢ peku Ta3 Ha p. Enoryii.

Kpome cheMOUHBIX MapTuUii, OOJBIIYIO POJIb
B (hopMUpOBaHUN OYAYIIETO KOJUIEKTHBA T€0JI0-
TOB B CEBEPHBIX pailoHax Kpas chirpana [THWJI,
kotopoii pykoBoauia A.Jl. ITonbsinonnsckas. [Tpu
LIHNJIe opraHu3oBbIBaIMCh TeMaTUYECKUE Tap-
TUM, KOTOPbIe KOMIUIEKTOBAIUCHh MPAaKTUYECKU
MOJIOBIMU crieruanuctamMu. st MuHycHHCKOM
KOTJIOBUHBI OHU CJeJIaTh HUYEro He yCHeau, HO
MPOILJIA 3[€Ch MTEPUOJ CTAHOBJIECHUS M Ha CEBEp
Mpuexaan, TBEPIO CTOST Ha HOTax.

Ilepexomy Ha ceBep IpeAllleCTBOBal TEpH-
OJ1 peopraHusanuu yrpasjieHus. Co3naBajinch co-
BHapx03bl. MMHUCTEPCTBO HEMTSIHONW MPOMBIIII-
JIEHHOCTHY OBUIO JTUKBUAMPOBAHO, U TPECT OKa3ai-
cs Kak 0bl cam 110 cebe. Hactana mopa yTBepXaaTh
IJTaHbI Ha CJIEAYIONIMIA TOMl, a yTBepKAarolast NH-
CTaHIIMS MpeKpaTuia cylecTBoBaHue. B monckax

«x03siMHa», Mbl ¢ B.A. IllexogaHOBBIM moexajiu B
KpacHosipckuii coBHapxo3. Kakum-to o00pazom
MBI OKa3aJIMCh Ha MMpHUeMe Y BLICOKOTO HayaJIbCTBa.
IToMHI0 TOJIBKO OOHY hamuuio 3BepeB. BmecTe ¢
HaMU Ha TpueMe okazaiuch . reojor KI'Y A.C.
AnanpllIKWH U J0KTOp T.-M.H. 13 BHUT'PU E.M.
CwmexoB. MrbI ¢ EBceeM MakcruMoBUYEM JOJTOKUIN
KaXKIbIi1 CBOIO BEPCUIO COCTOSTHUSI IeJT C TOMCKAMU
HedT B MuHycMHCKOU BriaguHe. Camoe J11000-
MBITHOE BO BCEIi 3TOI UCTOPUM — peakLus 3BepeBa
Ha Haiu coobieHus. EBceit MakcuMOBUY CO CBO-
MMM TPEIIMHHBIMY KOJIJIEKTOPaMU OKa3zajcs boJiee
ONTUMUCTUYHBIM B OIICHKE TaTbHEUIINX TTEPCTIEK-
THB. B MOeM BBICTYIIJIEHUM MTPU3HAKYU HTY3Ua3Ma,
BUJIMMO, He MPOCMaTpUBaIuCh. Bhicokoe Havamb-
CTBO COYJIO HEOOXOAMMBIM MOXYPUTH MEHSI 3a 3TO.

MHe Takas peakiusl Obuta HemoHsITHa. OMHO
JeJio, Koraa nocie caepxaHHoit ouenku H.H. Po-
croBieBa u B.C. MenenieHKo yaapuia MpOMBIIII-
JIECHHBIU (DOHTaH, U COBCEM JIPYTOe AEN0, €CJIU MO0~
cJIe 3TOTO B TeYeHUe 6 JIeT IPYTUX IMPOMBIIILICH-
HbIX (bOHTAaHOB He ObLIO. TeM He MeHee, HaIO
OBLIO TIPOSIBISITh ONTUMM3M, a HE CTPEMUTBCS Pa-
300paThCs MO CYIIECTBY B COCTOSTHUM Je1. KoHeu-
HO, HUKTO He 3arpeliai ryooKo BHUKATh B CYTh,
HeJib3s1 ObUIO TOJIBKO JieaTh OTpULIaTeIbHbIC WIN
cAepXXaHHbIE BbIBOABI. M ceromHst Bc€ ele npea-
MOYTUTEJIbHEE 3aBbIlIATh OlleHKH. CrennanrucThbl
OLIEHMBAIOTCS T10 pa3MepaM IMpOSIBISIEMOrO MU
SHTY3Ma3Ma B MTPOTHO3MPOBAHUH TTEPCIIEKTHUB.

DTUM MOJIE3HBIM YPOKOM COIIMATBLHOIO OMTH -
MM3Ma 1 3aBepILINJICS Halll BU3UT B COBHApx03. B
KOHIIE KOHIIOB PYKOBOJISIIIEE BEAOMCTBO MbI Halll-
Jmn B MockBe. UM oka3zaioch MUHHMCTEPCTBO Te-
onorun PCOCP. Havanach moutu HenpepbIBHAS
yepena peopraHu3aiiuii. B HoOBoM 17151 HAC MMHM-
CTepCTBe ¢ HepTepa3BeAOYHBIMU MPEATIPUATUIMU
00palaloTcs C TOM e JerkKoCTho, KaK C Ire0JIoro-
ChEMOYHBIMU TIapTusiMu. Ho uctopust nukBuaa-
U, CIUSIHUMA W NEJeHUS 3TO YK€ APYroW ITarl.
371ech XOTeJO0Ch Obl OTMETUTH TOJIBKO TO, YTO Ye-
pe3 2 roga TpecT ObLI JMKBUAMPOBaH. Borpeku
ONTUMU3MY T. 3BepeBa B MUHYCUHCKOI BagnHe
JO0OYypUBaIUCh MOCAENHNE CKBaXKUHBI. 3aBepliai
3TOT TPYCTHBIN 3Tal TJaBHBIN reosior MUHYCUH-
ckoii koHTOophl OypeHust B.JI. BepemeeHko, cTa-
poiii apyr LI, [lubuzoBa. TakoBa XXU3Hb.
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MATEMATUYECKOE OXKHNJAHUE

HeobOxonuMocTh NpuUMEHEHMSI MaTeMaThuye-
CKMX METOJIOB B I'€0JIOTMH JIJIsI MEHSI Ka3alach 04e-
BUJIHOM C CaMbIX IIEPBBIX IIIar0OB B POJIY CHelMa-
JINCTA, TIOJYYMBIIIETO TUIUIOM MHXKEHepa-reojora
rocJjie OKOHYaHusT MOCKOBCKOro HE(PTSIHOTIO MH-
crutyta umeHn M.M. Iyokmuna. Ceiiuac HeBO3-
MOXHO BCIIOMHUTb, B CBS3M C YeM 3TOT BOIIPOC
BO3HUK BIIEPBbIE, HO COBEPIIEHHO OTYETIMBO
IIOMHSITCSI CIIOPBIL O POJIM MaTeMaTUKU, KOTOPBIE
MbI BeJId B Hauajie msaTuaecaThix. OCOOeHHOCTh UX
B TOM, YTO OOCYKIaJICSl IPEIMET, 3HaHUSI O KOTO-
POM OBLIM HUYTOXKHBI. JIMCKYCCHUM BIOJIHE MOTJIU
JIaTh MaTepua sl HOBoil Bepcuu «Iluchma yue-
HoMy coceny». ToabKo oTcyTeTBUe cpean Hac A.T1.
YexoBa He MO3BOJIMJIO MPUOOPECTU LIMPOKYIO U3-
BECTHOCTb.

B T0 Bpemsi MBI UMENIM CaMO€ MOBEPXHOCT-
HO€ 3HaKOMCTBO TOJIbKO C HayaJlaMy MaTeMaTuye-
CKOIO aHajiin3a. YBEPEeHHOCTb B TOM, YTO MaTeMa-
THKa MOXET MTOMOYb I'€0JIOTMY OCHOBBIBAJaCh Ha
Bepe, a He Ha 3HaHUSIX. Bepuioch B MOILIb 3TOI Ha-
VKU, XOTSI, B UeM OHa, 3Ta MOIllb, BbIpaxKaeTcsl, Kak
OHAa MOXET IIPOSIBUTHCSI, HE UMEIN HEe MaJIeiIero
IpeCTaBICHUS.

3a 10 jmet paboTHl Ha TIPOU3BOACTBE MaTeMa-
TUYECKUIA Oaraxk He BBIPOC COBeplIeHHO. [yxy
XBaTWUJIO TOJIBKO Ha TO, YTOOBI IIPOYMTATH €1lIe pa3
y4eOHUK, 10 KOTOpPOMY y4ujcs B MHCTUTYyTe. C
IIepPeXoIoM B HayKy IOJ0XeHUe U3MEeHWIOCh. [1o-
SIBUWICSI pe3epB BPEMEHU, KOTOPHIII MOXKHO OBLIO
HCIIOJIb30BaTh Ha caM0O0OOpa3oBaHUE, MOSIBUJIKCH
BO3MOXHOCTH IIPOKOHCYJIBTUPOBATLCS Y CIelMa-
JINCTOB.

ITosiBUJICS KOJIJIEKTUB, COCTOSIILIMMI 13 JIoAei
TBOpYECKOro ckiama. Bce Mbl U 10 Toro pabora-
JIV B OJHOM OpraHu3aliy, HO B pa3HbIX IIPOU3BO/I-
CTBEHHBIX MOJpa3ne/ieHUsIX, pellaand pa3Hble 3a-
nmaun. O0benMHEHNE B CTeHAX MHCTUTYTa KOPEH-
HBbIM 00pa3oM M3MeHMJIO 00cTaHOBKY. [TossBuIach

MEMYAPBI

o0111as1 11eJ1b, ¥ OBbLIM HauYaThl COBMECTHBIE ITOMCKU
CPEICTB TIOCTUKEHMUST OTOM LIEJIN.

IIporpamma 1o mepBoii Halleil TeMe HUKaK
He MpearoJiarajia, 4To IMocTaBJIeHHbIE 3a1a4yu Oy-
YT pelaTtbcsl MaTemaTudyecku. Ho yxe B TeueHue
MEPBOro IOJEBOrO CE30HA Mbl HaYaJM CHOBA Ja
JIaIoOM TTIOBTOPSITh MaTeMaTUYECKMIT aHAINU3 B 00b-
eme BTY3oBckoro Kypca. SIcHO, 4TO 13 3TOro HU-
KaKMX METOJIOB PEILLICHUS F€OJOTMYECKUX 3a1a4 HE
nocaenoBajio. Ho 3aTo poaunock ckopee ourylie-
HUE, YeEM MOHMMAaHMUE, YTO MOXKET OKa3aTbCs MO-
JIE3HBIM BEPOSITHOCTHBIN MTOIXO/I.

I1epBoit KHUTOM MO TEOPUU BEPOSITHOCTEM Ka-
3ajach MoHorpadus JlosBa, HamMcaHHas MaTeMa-
TUKOM 11 MAaTEMATUKOB. Sl B 3TOM KHUTE ITOHSI
OJIHY MepBylo ¢dpasy, Aa U To He 10 KoHua. [Ipe-
OHO0JIETh KOMIUIEKC HEIOJHOLEHHOCTU ITIOMOT
YYEOHMK MO MaTEeMaTUYECKOW CTAaTUCTUKE s
9KOHOMUCTOB. Ceifuac 1 He MOTY IIPUIIOMHUTh
Jlake aBTopa, HO KHWra oKasajlaCb HalMCaHHOM
HACTOJIBKO MPOCTO U ITOXOMUYMBO, YTO €€ COAEp-
JKaHME TOBOJIbHO OBICTPO yIaa0Cch yCBOUTh. [ToM-
HUTCSI TOJbKO, MHE JIOJIFO0 HE YAABAJIOCh ITIOCTUYb
CMBICJT TAMHCTBEHHOTO TEPMUHA — «MaTeMaTUye-
cKoe oxugaHue». HaBpepHoe, HECKOJIBKO MECSLIEB
s CITOTBIKAJICSI 00 3TO MOHSTUE, TTOKA YIAJTOCH ysIC-
HUTb ero 0JIM3K0e POJACTBO CO CPEAHUM apudme-
TUYECKUM.

MbI NOBTOPSIIA a3bl aHAIM3a U UCKAIU JpY-
rMe MaTeEMaTUYECKHUE CPEACTBA PELLICHMST T€0JI0TU-
YeCcKUX 3a7ay4 napajjiejibHO ¢ paboToil HaJ TeMOIA,
11€JIbIO KOTOPOi1 OBbLIO BBIICHUTH POJIb BEPTUKATIb-
HOI MUTpau (GJIIOMUI0B B (DOPMUPOBAHUN 3aie-
Xelt HedpTH M raza. MBI JOJDKHBI OBLIM BHIOpaTh
OIHY U3 ABYX MPAKTUYECKU B3aMMOMCKITIOYAIOLINX
TUIOTE3: BEPTUKAJIbHAS MUTPALIMSI BECbMA OTPaHU -
YeHa M COOTBETCTBEHHO MaJja €€ POJib; MUIPALIMS
M0 BEPTUKAJIM BEPOSITHA HE MEHEE YeM IO TOpU-
30HTAJIU, POJIb €€ MOXKET ObITh BECbMa 3HAUYMUTEb-
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Hoil. IlocieqHee MpeaIonaoXeHue OMUpPaaoch Ha
MPOCTOE COOOpPaKEeHUE: KOJUYECTBO MepeMelaro-
myxcs (pIouaI0B MPOMOPLUMOHAIBLHO IBYM BEJIM-
YMHAM — MPOHUIIAEMOCTU U TPAAVEHTY AaBICHUSI.
Ecnu no ropusoHTanu BbIle MPOHUIIAEMOCTb, TO
HMKe TPaaueHThl U HaoOopoT. [TlosTomy B mpuH-
LIMTIE BO3MOXHBI JTI0ObIe COOTHOIIEHUS BEJIUYMH,
B TOM YHCJI€ U TaKue, KOTOpbIe o0ecreyaTr 10cTa-
TOYHO MHTEHCUBHBII TIEPETOK 10 BEPTUKAIH.

IIpennonaranock, 4To, MpOaHAIU3UPOBAB Te-
0JIOTUYECKOE CTPOECHME OOJIBIIOrO YMciaa MECTO-
POXIEHUI, MOXHO OyIeT YCTaHOBUTHb 3aKOHO-
MEPHOCTH, KOTOpbIE€ MO3BOJISIT OJHO3HAYHO pe-
IIUTh MPOOJEMY HE TOJBKO JUIS ce0sl, HO U IS
JIpyrux. JleraabHO MO3HAKOMUTBCS CO CTPOCHUEM
MECTOPOXKIEHUI MOXHO TOJIbKO Ha MecTax. [lo-
9TOMY ObLTa OpraHM30BaHa IMapTusl, KoTopas 3a 3
rojga oobexaja OCHOBHbIE He(hTEra30HOCHbBIE paii-
oHbl Bouro-Ypannckoii oonactu, Kakasa, Cpen-
Hell Asuu u YkpauHbl. C ApyrMMM paiiloHaMU MO-
3HAKOMUJIMCh T10 JIUTEPATYPHBIM UCTOUHUKAM.

Anpo komnexkruna coctosiio u3 H.H. ITornas-
ckoro, A.B. PeuibkoBa, I'M. Illunkeena, B.K. Pbi-
baka, ['A. nptodyeHko. JIpyrve Npuxoauin 1 yxo-
IWI. DTU OCTaBAJIMCh BEPHBI 10 KOHIIA. JIuiib B
nocjeaytoiue roasl myty pazonumch. H.H. Ilo-
ru1aBckuii M A.B. PbIIBKOB caMU BO3IJIABUIN KPYII-
Hble KoyuieKTuBbl. I'M. IIInHKeeB yBIeKCS YHUCTO
XMMMYECKOU CTOPOHOM jejia (COBCEM HE CBSI3aH-
HOW C MaTeMaTuKON M MaJio CBA3AHHOM C Te0JIo-
TUei) U yiesa B Apyryio opraHusamnuio, B.K. PeI-
0aK OKOHYMJI MHCTUTYT, a 3aTeM 3alllUTHI TUCCEP-
TalMIoO 1 TeTepb MPOJI0JIKAeT paboTaTh B yXKe 00-
HOBJIEeHHOM KoJjuiekTuBe. ['A. InbueHKo Bceit my-
1Io¥ ObLIA MpeaHa HallleMy o0IeMy JIeJTy U OcTa-
BaJIach C HAMU JIO YXO/ia Ha TIEHCHIO.

XOTsI 3KUITMPOBKA y HAc OblIa majeka oT Co-
BEPILEHCTBA, 3TO KaK-TO MaJio BAMSJIO Ha Hallle
HacTpoeHue. PaboTanu Beceno M HampsKEHHO, C
JIETKMM CepAleM, BCe Ka3ajloCh JIETKO pa3peniv-
MbIM, CTOUT TOJIbKO Kak cieayeT nmopadotats. [Tpu
TaKOM HacCTpOeHUM padoTa cropuiack. 3a 3 roma
MbI cobpanu, obaymanu, od0padoTaiu OrpPOMHYIO
Maccy Matepuaa. B To Bpems elle Majio OTBJIeKa-
JIM Ha TOCTOPOHHIOIO padoTy, a BBICOKasi paboOTO-
CMOCOOHOCTh MOJIOJOCTH YCUJIMBAIach dHTy3Ma3-
MoM. PykoBoautenu uHctutyta H.H.PocTOBLEB

u [I1. boroMsKoB co3naayd B MHCTUTYTE Ha pei-
KOCTh 10OpOXKeaaTeIbHYI0 aTMochepy.

K coxaneHuio, 3TOT mepuon 3aBEpIIUICS C
OKOHYaHUeEM IepBoit TeMbl. B oTueTe 115t 000CcHO-
BaHUsI BBIBOAOB IIIMPOKO MCMOJb30BAIUCH OLIEH-
K1 KO3 dUIMeHTa KOPPEISIIUUA U YpaBHEHUS pPe-
rpeccun. Ceiiuac 3TO 4yTh JIM HE 00s3aTeJIbHBIN
3JIEMEHT HaydyHO# paboTbl, HO B 1965 rogy MHO-
rMe BCTPETUJIM TaKOe HOBIIECTBO, MSTKO TOBO-
ps, 6e3 sHTy3ua3ma. B panbHeilllieM Takoe OT-
HOIIIEHUE TPEeBPaTUIOCh B MOCTOSSHHO JEHCTBY-
oMt pakTop, 4To, 0E3yCIOBHO, CO3/1aBaO Ce-
pbe3HbIe MOpaJbHbIE U TMCUXOJOTUYECKUE TPO-
OsieMbl. JIeTKOCTb, AyllIeBHasl SICHOCTh, OXXKMIaHUE
OT 3aBTPAILHETO AHS TOJbKO XOPOILIEero MOCTeNeH-
HO MOIIUIXA Ha yObUTh. MJaJIeHYeCTBO B HayKe KOH-
YUJIOCh.

HauBHas Hagexnaa, 4to, caenaB pabOThbl, MBI
BCE peIlnM U JJisl ceds1, U IJIs1 IPYTUX, He ONpaB-
nanack. HampoTuB, cTajo SICHO, YTO BCe OCTa-
JIUCh TIPU CBOeM MHeHuM. Pabora caenaHa, a HU-
YTO HE U3MEHUJIOCh. bosee Toro, u He MOTJIO U3-
MeHuthest! TlpocMmaTpuBast TuTepatypy 3a Tpead-
LIECTBYIOIIIME TObI, 1 00paTUJI BHUMaHUE Ha CBO-
€00pa3Hy0 UMKINYHOCTD Mpoliecca pa3BUTHS T'e-
onorur. OgHA U Ta XK€ ujes TO MOSIBJISIACh U MO0~
Jlydaja IMpoKoe Tpru3HaHue, To 3a0bIBajlach WK
OTTeCHSJIach Ha 3aJHUil TJIaH APYTUMM WIESIMMU.
Ha kaxmoM HOBOM BUTKeE ujesl odpacTana HOBbI-
MM MOAPOOHOCTSIMU, pe3yJbTaTaMu 00Jiee TOHKUX
SKCMEPUMEHTOB, HO CyTh €€ He MeHsuiach. Ogn-
HOBPEMEHHO C 3TUM ITPOMCXOAMUT CBOCOOPa3HBII
€CTeCTBEHHBI 0TOOp. BHIKMBAIOT U CITOCOOHBI K
BO3POKIEHUIO TOJIBKO TJIOAOTBOPHbBIE UICH.

Crano sicHO, yTo 0e3 TOYHBIX 3HaHUWi, 0e3
CTPOTUX A0KAa3aTeJIbCTB MyTeM YOECXKIECHMUST HUYe-
rO HeJb3s ciesiaTh. B HayuyHOM Xope KaXIbli Ciiy-
1IaeT TOAbKO ce0s1. HoBbIl T0I0C TOJBKO yCUIIN-
BaeT Kako(oHHIO0, CKBO3b Hee MPOOMBAIOTCS OT-
JeTbHbIE MEJOIUU, KOTOPble BEAYT CUJIbHBIC TO-
Jloca U Te, KTo UM mnojrneBaeT. MmeeT cmbica pa-
00TaTh TOJIBKO paay TAKUX Pe3yabTaTOB, KOTOPHIE
B COCTOSIHUM MMPOTUBOCTOSITh 3TOM CTUXMU. Takum
00pa3oM, CTUXUIfHas TSATa K MAaTeMaTUYeCKUM Me-
TO/IaM MPeBpaTUIaCh B CO3HATEIbHYIO JIMHUIO MO-
BeJCHMS: HaKaIuIMBaTh TaKuWe 3HaHUsI, KOTOpbIe
JII000¥ HempeayOoeKAeHHbIN CreLualucT MPOUH-
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TEepPIpPETUPYET BIIOJHE OHO3HAYHO. DTOrO MOKHO
JIOCTUYb TOJIBKO Ha OCHOBE MaTeMaTUYEeCKU CTPO-
I'MX METOJIOB.

Oco3HaB 1iejib, HaJo ObIJIO OOecIeuyuTh cedst
cpelcTBaMU JUISl JOCTVKEHUsI 1IeJIM M HaKOIUTb
HEeoOXOMMMBIN 3amac 3HaHuii. B 3TOoT mepuon Ka-
3aJ10Ch, YTO JOCTaTOYHO OBJIAAETb MHOTOMEPHOM
CTaTUCTUKON M BCE MPOOJEMbI T€OJOTUU MOXKHO
petuTh. Ha 310 mpeamnonaranoch 3aTpaTuTh S JIET.
Ho Bce atu npeanooxeHus: okazaauch HEBEPHHI.
OnHOI CTaTUCTUKU ISl PEIIEHMST BCEX TeOJIOTH-
YECKMX MTPOo0JIeM HEe0CTaTOYHO, a B 11€JIOM COBpE-
MEHHasl MaTeMaTuKa HAaCTOJIbKO CJI0XKHA U MHOTO-
00pa3Ha, 4yto maxe rmocie 20 JIET TOCTOSTHHOTO W3-
YYEHUsI KaKUX-HUOYAb pa3aesioB MaTeMaTUKU S
YyBCTBYIO ce0s1 Ha Kpalo OrPOMHOI Hen3BeJaHHOM
cTtpaHbl. Uem OoJibllie y3Haelllb, TeM SICHEee MOHM-
Maelllb, KaK JaJeKo U IIIMPOKO I11araeT MaTeMaTHhKa.

Co BpeMeHeM mpoliecc 00y4eHUsT Mpuoodpes
Oosiee opraHu3zoBaHHbIe (popmbl. [TosBUIMCH 10-
OpOBOJIbBHBIC TMPOCBETUTEIM, KOTOPbIC YWTAIU
JIEKIIMM U TeM CaMbIM B 3HAYUTEJIBHON CTEMeHU
obOsieryanu Hairy ydyacTtb. Cpean NepBbIX MPOCBeE-
TuTeseil O6bl1 TipenonaBaTenb TUHN (ceituac kaH-
nunat usrnko-mMarematuyeckux Hayk) [LM. Po-
Manuc. OH Hac MO3HAKOMUJI ¢ OCHOBAMHU JIMHEM -
HOU ayireOpbl. BO3HUKIIO JTIIOOOIBITHOE B3aUMHOE
HenonmoHuMaHnue. OH cuMTajl, YTO HaM Haao YM-
TaTh JEKIIMU Ha JOCTATOYHO BLICOKOM YPOBHE, KO-
TOPBIIt SKOOBI COOTBETCTBOBAJ HaIllelt OOIIIEl MO -
TOTOBKE, & MBI CTpajajiv OT TOT0, YTO ObLIO OYEeHb
TPYAHO, HO HE XOTeJU CIaBaThCs M MPOCUTh pac-
cKasbIBaTh mpolie. YTo-To U3 ero JeKInil Bcephes
MBI TIOHSUIM TO3/IHEE, KOTrJa CTOJKHYJINCh B TIPO-
1ecce paboThl, HO IVIaBHOE OBIIO CleJlaHO — TIO-
SBUJICA DyHAAMEHT, Ha KOTOPOM JEPXKUTCS 3Ha-
yyTeIbHasl YacTh COBPEMEHHOM MaTemMaTuku. Bo
BCSIKOM CJlydyae, Mepexoja K MHOTOMEPHOM CTaTh-
CTHKE 0Ka3aJICsl He TAKUM CJIOXKHBIM.

Jpyrum 4esoBeKOM, KOTOPBI ChITpasl O4eHb
00J1blIIYI0 poJib B Hallel xku3Hu, ovu1 C.B. Tonb-
JIUH (TOKTOp (PU3UKO-MaTeMaTUYECKUX HayK, 3aB.
nabopatopueit UTul' CO AH CCCP). Ero mu-
poKasi 3pyAuLKsl, TOTOBHOCTb MTOMOYb KaxKJIOMY,
KTO B 3TOM HYXXIAeTCsl, Topa3uTesibHasl u300peTa-
TEJIBLHOCTD YMa JIeJaIv OOIIEHUE C HUM U JIETKUM,
U TMOJIE3HBIM OfHOBpeMeHHO. C ero mosiBieHUueM

MEMYAPBI

MBI OBICTPO TIEPEIIM Ha MHOTOMEPHYIO CTaTH-
CTUKY. B ero uznoxeHuu oHa He MpeacTaBisAIach
CJIMILIKOM CJIOXKHOM. JIpyroe HampaBiieHue, KOTO-
poe B HallleM KOJUIEKTUBE cBsi3aHO ¢ uMeHeM C.B.
lTonbauHa, — MOMBITKY CO3AaHUSI aKCHMOMAaTHye-
CKOW TEOpHUU.

B TOYHBIX HayKax TEOpMU CTPOSITCS aKCUO-
MaTUYecKud. DTO 3HAYUT, YTO HEOOJbIIOE YMC-
JIO YTBEPXXACHUI MpUHMMAETCsl 0e3 IToKa3aTesb-
CTBa, Kak oueBUaHOE. Bee manbHelilme BbIcKa3bl-
BaHUsI JOKa3bIBAIOTCS KaK TeopeMbl. B pesynbra-
Te TeOpUsI OKa3bIBAETCS CTPOTO HEMPOTUBOPEUM -
Boil. EcTecTBEHHBII BEIBO: YTOOKI CAEIaTh T€0JI0-
TUI0 TOYHOIM HayKoi, HE0OXOAMMO pa3BUBATh aK-
CHOMAaTMYECKUI1 MOIXOI.

C apyroii CTOPOHBI, B F€0JOTUM OYEHD IITUPO-
KO HCIOJBb3YIOTCS Kiaccudukamuu. Bece o0bek-
ThI, C KOTOPBIMM UMEET JIeJIO T€0JIOT, OH CTPEMUTCSI
YIOPSIIOYUTh, PA3IOXKUTh MO TOJ0YKaM. DTO T0-
3BOJISIET TTPOSICHUTH OOCTAaHOBKY, HATU MHTEPEC-
Hble aHAJOTUU, MPUBJIEYb JOTOJHUTEIbHYIO MH-
(opmairio Mo Apyrum paiioHam.

CoenMHNUTh aKCMOMAaTUYeCKU MOAX0A ¢ T0-
CTpoeHMeM Kiaccudukaiuii — yBJeKaTeJbHast
nnes. K nam ee «mpused» C.B. TonbauH, KOTO-
pBIil HECKOJBKO JIET MpopaboTajl B OMHOM KOJ-
snektuBe ¢ FO.A. BopoHUHBIM (IOKTOp (PU3UKO-
MaTeMaTUYeCKUX HayK, 3aB. Jlaboparopueir BILI
COAH CCCP). Peanuzamus ee 3aHsia HECKOJIb-
ko Jer. IlepBble aBa roga s ckopee YYWJICS Y
C.B.JonpauHa, yem momoran emy. EQMHCTBEHHO,
B 4eM s ObLT MOJIEe3eH, TaK 3TO B BBIACIEHUU OCO-
OCHHOCTE reoJIOrMYeCKUX 00bEKTOB, KOTOPHIE XO-
TEJIOCh Y4eCTh MPU MOCTPOCHUN KilacCU(pUKaIINH.
IlepeBon ux Ha MaTeMaTUYECKUI S3bIK TTPAKTUYE-
cku Ha 100% npunamnexut C.B. Tonpauny. MHe
TaK HeJOoCTaBajo 3HAaHMIA MaTtemaTuku! VYiiepO-
HOCTb CBOETO OOpa30BaHUSI B TOT MEPUO S OIIy-
1aJ, BUIMMO, Haubosee octpo. M ceituac s Ha Kaxk-
JIOM 11ary KakK Obl yMUpalch B CTEHY, HO 00J1acTb,
B KOTOPOI1 51 HaYajl OPUEHTUPOBATLCS, IO CpaBHE-
HUIO C KOHIIOM 60-X, €CTECTBEHHO, pacIlipUIaCh.
DTO JaeT BO3MOXKHOCTbH XOTSI Obl HEKOTOPHIE BO-
MPOCHI pelaTh 0€3 Ype3MEPHOTrO HATTPSIKEHUSI.

Kornma knaccudukanuys Obuia 3aBepileHa, To
ee BCTPETWIU C ellle OOJbIINM HETOYMEHUEM, YeM
K03(hGUIMEHTH KOPPEIsIUIN U ypaBHEHUS pe-
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rpeccuu. [1aBHBIE TTPETEH3UN CBOIWINUCH K TOMY,
YTO KJIACCOB CJAMILIKOM MHOTO M HESICHO, KaK X
MPUMEHSTh Ha TTpakThKe. Ecau yMeHbIaTh 4ucio
KJIACCOB MBI HE CUMTAJIN HY>KHBIM, TO HAWTH TTpaK-
TUYECKOE MMPUMEHEHUE ObLTO HEOOXOIUMO.

3aHAIUCh TPAKTMUYECKUM TMPUMEHEHUEM.
Hauvanu ¢ pa3paboTKu aaropuTMOB YCTaHOBIIC-
HUS Kjacca 3ajiexkd MmyTeM o0paboTku uHdopMa-
LIMU, KOTOPYIO MOXHO TIOJIyYUTh MO MOUCKOBBIM
M pa3BelOYHBIM CKBaxkmHam. Pelnim, 4to reo-
Jiora Hago0 OCBOOOAUTH OT TPYAOEMKOI 00paboT-
K1 MHGOPMALIMY U BbIIAaBaTh €My KOHEUYHBIN pe-
3yJbTaT B BUAe (POpMYyJibl 3aexku (Kjlacca 3adaH-
HOro HabOpPOM CUMBOJIOB) M COOTBETCTBYIOIIETO
eli CJIOBECHOTI'O ONMMCAaHMS Ha CTaHAAPTHOM I'e0JI0-
TMYECKOM SI3bIKE. 3aKOHUYMM paboTy, OCBOOOINM,
a OH He MpOSBISIET MPU3HAKOB pagocTu. CKopee
Hao00poT. borock, YTO B TOT MEPUO. TOJHKO MO
MpeAIIeCTBYIOIINI MOCTYKHOM CIUCOK yOeper
Halll KOJUIEKTUB OT OPI'BBIBOJIOB CO CTOPOHBI Ha-
yajbcTBa. Elle, NOMKHO OBbITh, HAAESIUCh, YTO $
CMOTy 00pa3yMUThCS.

Bropoii utor 3TOoro srama paboThl OKa3as-
csd emle Oojiee HEOXMIAHHBIM M CEPbE3HBIM.
H.H.ITonnaBckuii, KOTOPbIiA COCTABJISI MPOrpaM-
My, KJIacCU(UIUPYIONIYIO 3aJeXKU U COCTaBIsI0-
IIyI0 WX OMHCaHMWe, nopaboTajicss A0 WHDapKTa.
JIHeM OH MCMPaBHO XOAUJ BBIOJHSITH CBOM CITy-
>KeOHBbIe 00513aHHOCTU, a HOUM TTPOBOIWI 32 MyJIb-
ToM «MUHCK-22», OTJIaXkrBasi MporpaMMbl, HaIu-
caHHble B Kogax OBM. Takoit cmocob mporpam-
MMPOBaHUS TPEOOBAJI OTPOMHOIO HaMpPsSKEHUS U
ycepaus. Ecin Habop MenKUX KOMaH[, U3 KOTO-
PBIX COCTOMT mporpamma st DBM, cpaBHUTH C
MEILKOM KPYIIbI, TO CErOAHS MTPOrPaMMUCTBI Yep-
MalT UX KPYyKKaMH, a B Te€ BpeMeHa repedupanu
10 3€PHBIIIKY.

Wudapkr — neno cepbe3Hoe. OH 3acTaBuII
MPOM3BECTU TIEPEOleHKY IieHHocTeil. [Ipexne
BCEro, HEOOXOAUMO OBLIO MEPECMOTPETh CTWJIb
paboThl U YMEHBIIUTh HATPY3KMU A0 MPUEMIIEMbIX
JUISL 4eJIOBEYeCKOro opraHu3ma mnpezaenoB. Peub
Terephp Ijia YK€ He O KPaTKOBPEMEHHOM IITYp-
Me, ITocjie KOTOPOTo MOXHO TepenoxHyTh. HyxHo
ObLIO OPraHM30BBIBAThH IJITAHOMEPHOE, IyCTh He
OBICTPOE, HO MOCTOSIHHOE MPOJIBUXEHUE BIIEPE/.
B To Bpems s 4acTo BCOMUHAJ KUTAMCKYIO IMO-

CJIOBUILY «He 0OMCST MATU MeJJIeHHO, O0lics ocTa-
HOBUTBCSI».

Hpyroii opraHu3allMOHHBIA BBIBOJ 3aKJIIO-
4aJicsl B TOM, UTO HeJIb3s1 OpaTh TeMbI 0€3 00JIbIIO-
ro 3aaena nmo HuM. C Tex 1op Mbl BbIIAeM BEKCEJISI
TOJIBKO TI0 TeM pa3paboTKaM, KOTOPbIe 3HAeM, YTO
OyIyT BBIMIOJIHEHBI, T.K. OCTAJIMCh IJIABHBIM 00pa-
30M TOJIBKO J€TaJI, a OCHOBHAs1 paboTa MOUCKO-
BOT'O XapakTepa BBIMOJHEHA B paMKax Ipelbliy-
et TeMbl. MeToanyeckue pa3padoOTKH, OCOOCH-
HO cBsI3aHHBIE ¢ DBM, mopoii 1atoT TaKKre HEOXM -
JaHHbIC Pe3yJIbTaThl, YTO 3TO CTABUT IO YIpo3y
CpbIBa CPOKOB BhINIOJHEHUs TeMbl. [ToaTomy, ecinu
He X04Yelllb CO3/1aTh MepeHaNPSIKEHUS NN 3aKOH-
YUTh TEMYy IPOBAJOM, HAlO YYUTbCS paclpese-
JIATh CWJIBI MEXY O(PUILIMATBHO MTPUHITBIMU 00sI-
3aTeJIbCTBAMU U TOMCKOM HOBBIX PEIICHUIA.

[1aBHBIM Bce Xe OCTaBaJloCh HalpaBJeHUE
JajdbHeUIIuX ucciaenoBanuii. HyxHbl 1u dpopmy-
JIbI OTTMCAHUS 3aJIeXKel WU 4YTo-To apyroe? Tak 1u
YK HETpaBhbl BCE T€, KTO C HEOBEPUEM BOCTIPUHM -
MaeT IMOJy4YeHHbIe HaMU Pe3yJIbTaThl. XOTUM MBI
TOTO WJIM HE XOTUM, OOIIIECTBEHHOE MHEHME OKa-
3bIBACT BJIMSHUE Ha Hallle moBeaeHue. [locTeneH-
HO akchoMaThyeckue KiaaccuduKaluyd OTOJABU-
HYJHUCh B CTOpOHY. KM3HBL 3acTaBiisyla peliaTh
JIpyrue 3agayv, 1 UMEHHO OHU BBIIBUTAJIMCh Ha
TEPEIHUI TIJ1aH.

Cnenyroomas Oosblass padoTta ObLTa CBs3a-
Ha ¢ MpUMEHEHUEeM METO/IOB paclio3HaBaHUs 00-
pa3oB. PaboThl ObUTM HayaThl MapalieIbHO C aK-
CHOMATMYECKUMU KJaccu(UKaIMsIMU, HO TIOKa
Ki1accudukalnvy He ObUIM 3aBepIlleHbl, 10 paclo-
3HaBaHUS PyKM He aoxoawiu. Temepb pacno3Ha-
BaHUE CTajo TaBHBIM JeioMm. He ciemyer Boc-
MPUHMMATh 3TO KaK KpyToii TOBOPOT. [le10 B ToM,
YTO paclio3HaBaHWE O0pa3oB — 3TO TOXE Kjac-
cudukainus. ToJbKO CMBICIT 3TOrO CJI0Ba HEMHO-
ro Apyroii. DTo He MNOCTpOeHME Kiaccuduka-
1M1, a KJIacCupUIUpoBaHUe 0ObEKTOB MO HA0O-
py cBoiicTB. [1pu pacrno3HaBaHUM KJIacChl OOBEK-
TOB JOJDKHBI OBITH OTpelecHbl 3apaHee. 3agaua
COCTOUT B TOM, YTOOBI OTAEIBHO B3SITHIA OOBEKT
OTHECTU K OJHOMY M3 3TUX KjaccoB. Hampumep,
10 TTOBOAY HEKOTOPOTO CTPOEHUS HalI0 CKa3aTh —
9TO AOM WJIK capaii? B poCThIX CUTyallMsIX TaKOe
pelleHre MPUHUMAETCS TPOCTO U 0e30IIMO0YHO.
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OnHaKo JajeKo He BCerna MOXHO OTIWYUTH JOM
OT capast M KJlaccupUIpoBaHNe CTPOCHUIT MO-
JKeT IIPEeBpaTUThCS B IpobJieMy. B reosornm takmx
npobyieM o4eHb MHOTO. BbleaeHHbIE KaacChl He
MMEIOT YeTKMX IPaHMII, a TOT eAMHCTBEHHbIN ITpU-
3HaK, 110 KOTOPOMY MOXKHO OIHO3HAYHO OITpeie-
JINTH KJIacC, KaK MPaBUJIO, HEU3BECTEH.

CkazaTb, 4TO 3TOT NIYTh OKAa3aJICsl YCHIIIaH-
HBIM pO3aMU, ObLIO Obl OOJILIIUM MPEYBEINUCHU -
eM. BeIsSICHMINCE IBa BechMa CYIIECTBEHHBIX 00-
CTOSTEIbCTBA:

1) HeoOXoaMMO yMeJIo BBIOMpPATh MPU3HAKU
JUJISL KJIaccUUKaIu 1

2) U3MepeHUsI HaJlo IPOBOAUTH OU€Hb TOUHO.

Ecnu 31 yci10BUsI He BBIIIOJIHEHBI, TO PE3Ylb-
TaT HEU30eXKHO COMEpPKUT MHOro omubok. Eciu
IepPBOE YCJIOBHE 3aBUCUT OT KOHKPETHOTO MCCJIe-
JIoBaTelsl, TO BTOPOE€ — OT OOIIEro ypoBHS padoT
B TaHHOI oTpaciu. [TorpemrHocTn U3MepeHUil He
ITO3BOJISIIOT MMOBLICUTh TOYHOCTh pacIiO3HABaHUSI.
Tak, HampuMmep, HEBO3MOXHO OIPEIETUTh LIBET
JIM1IA YeJIOBeKa 10 ero M300pakeHWIO Ha TeJIeBU-
3MOHHOM 3KpaHe. HeobxonuMo NMpUHLMUMINATb-
HOe€ yJIydllIeHWe TeXHUYeCKOM 6a3bl TeJICBUICHNMS,
YTOOBI 3TO CTAJI0O BO3MOXHO. TOYHO TaK ke B re-
0JIOTOPa3BeOYHOM IIPOM3BOJICTBE HEOOXOANMO
KOpPEHHOE TeXHHMUYECKOe IepeBoopyxKeHue. Tonb-
KO IIPY 3TOM YCJIOBUM HEKOTOpPHIE 3a4a4i OKa3bl-
BalOTCS pa3pelIMMBIMU.

CylIecTBYIOIIMIA YPOBEHb TEXHUKHU HM3MEpe-
HU B T€OJOTUM HE JAeT BO3MOXKHOCTHM IPUHLIM-
MMUAJIBHO YIYYIIUTh Pe3yJIBTaThl KJIacCUDUIIMPO-
BaHMSI 110 CPAaBHEHUWIO C TPAIMLIMOHHBIM ITOAXO-
oM. Kakne-To yacTHBIE yCIIeXW, BUIMMO, MCKITIO-
YaTh HeJIb3sl, HO B 1IEJIOM 3TO HallpaBJIeHHE OYeHb
3aBUCUT OT OOILIETO YPOBHS PadoT.

PabGotamu B 061acTU MpPUMEHEHUS] METONOB
pacrmo3HaBaHUsI 00pa30B 3aBEPIIMIICS JJIATEIb-
HBI TIepHUOJI, TTOUCKA MyTell MaTeMaTU3aluy Ieo-
sorun. OTsIaBIBasiCh Ha3all, Teepb MOXKHO IO~
BECTH HEKOTOpPbIe UTOTH. B TO BpeMsI Bce OLIEHKM
B OOJbIICH CTeNeHW OKpallMBaINCh SMOLIMSIMH.
Ceiiuac olieHKM OoJjiee clep:KaHHbIe M, HaJIelOCh,
0oJiee BEpHBIE.

[1aBHBI HEZOCTATOK TOTO IIEpPHOIA B TOM,
YTO 32 OCHOBY IIPMHUMAJICSI METOII, a HE TeOJIOTH-
YecKHe 3aJa4ud, KOTOphIe, CKopee, CIYKWIMN 1ie-
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JISIM WJUTIOCTPALMK BO3MOXKHOCTE MeTola Ha reo-
JIorn4yeckoii mouse. Jpyroit moaxo, BUIMMO, ObLIT
MPOCTO HEBO3MOXKEH: HEIOCTaBaJIO 3HAHUIA MaTe-
MaTuku. [ToaToMy U HeyMepeHHbIe BOCTOPIH, U
MpayHbIe pa3oyapoBaHUs.

B neiicTBUTETbHOCTH JIEJI0 HE B TOM, YTO OJIMH
METOJI XOPOIIl, a ApYyroi riox. Kaxnplii MeTom Xo-
POIII, €CJIW €r0 MPUMEHSTH 10 Ha3HauyeHuto. Hesb-
351 IpeBpalllaTh METOJ B CAMOLIE/b, HEJIb35 TTPUMeE-
HSITh €r0 BO BCEX Cy4yasiX WIM pacCUMTHIBATh pe-
IIUTh UM BCe MpoOeMbl reojioruv. Hamo uatu He
OT M€TO/Ia K T€0JIOTUH, a OT T€0JI0TUYECKOU 3a1aun
K METOY, KOTOPBII MO3BOJIMT PEIIUTh €€ HauIyd-
M odpa3oM. Bposie ObI mpocTas U ecTeCTBEHHAas
MbICJIb. HO 1O cux mop HeMasio Jitofieil, KOTOphie
He OTKa3aJuch OT MpuMaTa METO/aA.

[1aBHBII MMHYC BCeX ONMPOOOBAHHBIX METO-
JIOB B TOM, UYTO OHU MO3BOJISIIOT PEIIaTh OTAEIbHbIE
3a/1auyM, He 3aTparuBasi OCHOB pabOThI reosiora. Mx
HeJIb3sl MCKJII0YaTh M3 Habopa CpeicTB, HO HU B
KOEM cjlydae He CJIelyeT OrpaHU4YMBATHCS TOJIBKO
umu. K cuacteio, K TOMy BpeMEeHHU, KOTJa MbI T10-
HSTM OTPAHUYEHHOCTh BO3MOXHOCTEN METOIOB
pacrno3HaBaHUSI 00pa30B, MBI MOJYYUINA MEPBbHIE
yIauyHbIe PE3YJIBTaThl B 00JIACTU KapTUPOBAHMSI.

PaGotel B 3TOM HampaBJIE€HUU BEJIUCH YXKe
HECKOJIbKO JIeT. Jlajieko He cpasy yaajloch Haii-
TH aJIeKBaTHBIN MOAX0A. DTO HOBOE HaIlpaBICHUE
CBSI3aHO C HOBBIMU JIIOJIbMH, C HOBBIM TTOKOJIEHU -
€M T'e0JIOTOB, YBJIIEUEHHBIX MAaTEMaTUYECKUMU Me-
TogaMu. YTOOBI MPOCIEIUTh UCTOKU 3TOTO SIBJIE-
HUsI, HEOOXOAMMO BEpPHYThCS HEMHOTO Ha3ajl.

C.B. TonpauHy mOpuilia B TOJOBY CUACTIM-
Basl uaes — MONBITaTbCS OpraHW30BaTh Npu MH-
JIyCTpUAJTbHOM WHCTUTYTE TIOATOTOBKY T€0JI0-
TOB C CYIIIECTBEHHO PACUIMPEHHON MpOorpammon
M0 MaTeMaTUYEeCKUM AUCHUILIAHAM. DTy WICI0
nonaepxan WM.B. JlebGeneB (mOKTOp TIeoJioro-
MUWHEPAJIOTMYECKUX HayK, B TO BpeMs JIeKaH Ieo-
JIoropa3BeJloyHOro (hakyjabreTa). MUHUCTEPCTBO
TaKkXK€ OTHECJIOCh Of00puTeNbHO. B uTore ObLia
co3laHa rpymra, Kotopas oOydyajgach MO CIELM-
aJIbHOU mporpaMme, U3 KOTOPOU ObUTM UCKITIOYE-
Hbl Takve OecIToJie3Hble IS Teosiora TUCIUATUIIM -
HbI, KaK JeTaJu MalllMH, COMIPOMaT, TEXHUYECKOE
yepueHue. 3a CYeT 3TOro KOJUYECTBO YacOB Ha Ma-
TeMaTUKy U ee npuioxeHus yseanuuau 1o 1000.
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I1epBbIit HAOOP B TPyMITY TPOXOAM B BA 3Ta-
nma. CHavaza Hajgo ObIJIO MOCTYIMUTh B UHCTUTYT. A
3aTeM Cpely MPOLIEAIINX 10 KOHKYPCY ObLT 00b-
SIBJIEH JOMOJHUTEIbHBIN KOHKYypc. Co Bcex da-
KYJBTETOB HAIILJIOCh 75 YeloBeK, KOTOPhIE MOXe-
JlaJIi IPUHSTH yYacTue B KOHKypce. M3 Hux mocie
JIOTIOJTHUTEILHOTO 9K3aMeHa 10 MaTeMaTUuKe OTO-
Oopanu 25 yenoBek. C HUMM Hayaayd 3aHUMAThCS
¢ OOJIBIIIMM 3HTY3UAa3MOM COTPYAHUKHU Kadeapbl
BoicuIeit maTemaTtuku: M.A. CkankuHa (KaHauaaT
¢U3MKO-MaTeMaTUUECKUX HayK, 3aB. Kaeapoii),
A.A. bokk (kaHaupaT (pU3NKO-MaTeMaTUUECKUX
HayK) U B TO BpeMsI ellle «HeocTeneHeHHbI» [.M.
Pomanuc. Yepe3 HeckonbKo JieT A.A. bokka cme-
HWI JOKTOp (pusmko-maremaTndeckux Hayk JI.I.
HBaHoB.

C mosiBlieHUEM TPYIIIbl OPUEHTAIMs Ha MO-
JIofeXb cTaja IO CYIIECTBY Mpeodsafaromiei.
He To 4T0OBI 10 3TOTrO MpeHeOperaau MOJOABIMU
(camu Toxe eue He ObUIM cTapbiMM). [IpocTo He
OBbLIO MOJIOABIX PEOSIT, MMEIOIIMX XOPOIIYyI0 Ma-
TEMaTUYECKYl0 TMOATrOoTOBKY. [loaToMy mbITaauch
YBJIEYb JIIOJEH cTapiiero nmokojieHus. CyliecTBo-
Bajla TOYKa 3pEHMS, YTO HAI0 BTSATUMBATHb B HAIIU
JieJia pYKOBOIUTEIEH TIPEATIPUATUIA.

IlocTenneHHO MOMBITKM YBJIEYb JIIOJEH CTap-
Iero mokoJjieHust ocnadeBanu. CTaHOBWIOCH
SICHO, YTO T€ JIIOJIU, KOTOPbIe BUIAT MEPCIEKTU-
BY, YK€ TBITAIOTCSl CAMU YTO-TO JieJaTh, arUTUPO-
BaTh WX HE Halo. B cTopoHe ocTaiMCh TOJBKO TeE,
KTO MO0 HE MOHUMAET CMbICA TPOUCXOISIIIETO,
JMOO He XOo4yeT OpaTh Ha ceOs JOIMOIHUTEIbHYIO
HOIIly, KOTOpasi He CYJUT HUKAKUX BBITOA. ATH-
TUPOBATh TaKUX — TPaTUTh BpeMsl BIycTyio. Tor-
Jla Kak paboTa ¢ MOJIOJIEXKbIO 00ECIIEeUMT 3aBTpalll-
HUW IEHb.

B nanbHelilieM MOHMMaHUE 3TOTO MO3BOJIM-
JIo c(popMyIMpOBaTh JUHUIO TTOBEIEHUSI OTHOCH-
TeJbHO BHEIPEHMS Pa3pabOTOK: BHEAPSTH TOJIBKO
TaM, IJie IeJal0T 3TO OXOTHO. AHAJIOTHUS CO CTpaTe-
rueit B Benukoii oreuecTBeHHOM BoiiHe — He OpaThb
OIOPHBIE TMYyHKThI JOOOBBIMU aTakaMM, a 00X0-
IUTh uX. OCTaBIIMCh B OKPYKEHWU, OHU, B KOHEY-
HOM cuete, cnanytes. ITo kpaitHeil Mmepe, MOXXHO
JOOUTHCS ycTieXxa MEHBIIMMU YCUTUSIMU.

C mosiBlIeHMEM CIelIMaIu3UPOBAHHOM TpyII-
nel B TIOMEHCKOM MHAYCTPUATbHOM MHCTUTYTE

(TUW) KoMmILUTeKTOBaHUE OTIAEIa KaapaMW IpH-
00peJIo COBEpIIEHHO MHOM xapakTtep. Terepb MbI
Hayajau OpaThb K cebe Ha pabdoTy CTYACHTOB 3TO
rpynibl. OHU paboTayiiv y Hac 1o 4 Jyaca B J€Hb.
DTOro ObLIO BIIOJHE JOCTATOUYHO, YTOOBI OCBOUTh-
cs ¢ paboToii, mpaBaa, 04YeHb Majo sl TOro, YTO-
Obl MPUHOCUTH OTHAENY peajbHYIO IMOJIb3y H3-3a
MOCTOSTHHBIX TEPEPHIBOB TO HAa 3K3aMEHBI, TO Ha
MpakTUKy. MaJlo 4TO UM ydaBaJoCh J0AeaaTh A0
koH1a. Ho mocie 3aBepliiieHUsT yueObl OHM ObLIU
TOTOBBIMU CITELIMAIMCTAMM, CITIOCOOHBIMU Ha CBO-
UX TUIeYaX HECTU OCHOBHYIO Harpys3Ky.

TTon6op Ha nepBBIX ITOpax MPOUCXOIWII B 3HA-
YUTEJbHON Mepe Ojarogapsi poOACTBEHHBIM CBSI-
351M. Jlesio B TOM, UTO B IEPBOM HAOOPE CIIeIaI -
3UPOBAHHOM TPYMIILI YYUIICH MOM CTapIINA CBIH U
yepe3 Hero $, ¢ OAHOU CTOPOHBI, TIPUBJIEKaAT BHU-
MaHMe K OTIENY, a C IPYroif — pedsiT C MePCIIeKTHU-
Boil. Bo BTOpOM BBIITyCKE YUWJICS IPYT ChIHA, a B
YETBEPTOM — BTOPOI ChIH. Tak B TeueHUe Mpumep-
HO 5 JIET CYIIECTBOBAJIM POJACTBEHHBIE CBSI3U MEXK-
Iy OTIEJIOM U TPYIIIIOH.

Kpome Toro, momoranu mnombupaTb peodsT
coTpyaHuku akyasreta JI.[I. MBaHOB, MOKTOp
reoJIOro-MUHEPAIOTUYECKUX HayK, 3aB. Kade-
Ipoii MaTteMatnmdeckoil reosorum JI.MD. [demeH-
TheB, a B TOCJEAHWE TOAbl KaHAUAAT T€OJIOro-
MuHepasiornyeckux Hayk [.I1. MscHukoBa, HEKO-
TOpPbIE TIPUXOANIN CAMMU.

IIpuHATH B OTOEN Bcerma ObUIO MPOOIEMOIA.
Kak mpaBuio, He ObLIO BaKaHCUM, U C KaXXIbIM
HOBOOpaHIIEM MTPUXOIUIIOCH MHOTO OeTaTh 110 UH-
CTaHLMSIM, YTOOBI JIETaIU30BaTh €T0 MOJOXEHHUE.
bbeutn ciryyan, Korga nepBOHAYaIbHO yCTpauBaIu
B IIpYTUe OTIE/bI, YTOOBI IIOTOM MEPEBECTU K cebe
(rIlepeMenieHUe BHYTPU WHCTUTYTa — OoJjee Jier-
Kas orepaius). Ho ycnenHo 3aBepiianach Takast
orepalys Juib B onHoM ciyyvae: JI.H. 3bIipssHOB
He MPEISITCTBOBAI MOCIEAYIOIIEMY MIEPEXOIY CTY-
JIEHTOB K HaM B OTae/. B ocTalbHBIX Cydasix Ie-
peaBrkKa He cocTosiiachk. OT 3TOTo OIbITa MpU-
IIJIOCh OTKa3aThCs, T.K. 3TO 000pavYMBaIOCh pa3o-
YapoBaHWEM U IIJIsI HAC, U JJIS CTY/IE€HTOB.

Yepes oTae MPOLIJI0 MHOTO PedsIT, HO TIPU-
KWJIMCh JajieKo He Bce. HekoTopble caMu He 3a-
XOTEJIM OCTaBaThCsI, HEKOTOPBIX OTCESIA TPUHY-
JIUTEJIbHO, MOKa OHM KaK MOJIO/bIe CIeluain-




Becmuux nedpononvzosamens 27/2015 e.

AHAJTUTHYECKUE Ob30Pbl

CThl MPOXOAWIM MO MHCTAHLMSIM. A Te, KTO XO-
TeJ OCTaThCsl, MOJIKHBI ObLIM MTPUHUMATD CIIELM-
aJbHbIE MEpPbI, YTOOBI HE OKa3aTbCsl Trae-HUOYyIb
BIaau oT D BM M oT MaTeMaTUYeCKUX METOMOB.
Tak, A.H. Cugopos u H.I. Xopoies go aekadops
He o(OpMIISLIM HampaBjieHue Ha padoTy. MBI ux
BO BpeMs1 IMIIJIOMUPOBAHMS TIEPEBEIN Ha MOJHYIO
CTaBKy, 1 UM HarpaBjieHue ObUIo He HyxXHO. He-
00X0nMMOCTh B OpOpMJIEHMU OyMar B COOTBET-
CTBMM C MHCTPYKIUSIMU UCITBITHIBAJ OT/IEN KaIpOB
InaBTioMeHbreonornu. B KoHLie KOHLIOB, uyepe3
noJjiroga uM oopmMuau HampasieHrue B 3anCuo-
HWT'HUA. beun 1 apyrue He MeHee BIIEUYATISIO-
11e UCTopruu. MeaIeHHO, CO CKPUIIOM, HO OTIEN
HAaITOJTHSJICS MOJIOAEXKbIO.

[TouTn omHOBpeMeHHO Havaia opMUPOBaTh-
cs rpynmna B KueBckoil OMmbITHO-METOAMYECKOM
akcneauuu  MwuHuctepctBa reosiorun YCCP.
BosHnukHoBeHue ee cBsizaHo ¢ H.H. ITormnaBckum
(KaHauaaT reojioro-MUHEPAJIOTMYEeCKUX Hayk, TJ1.
reojior KrieBckoil ombITHO-METOIMYECKOI DKCIe-
nuuun). Ilocie uHpapkTa eMy, o KpaiiHeil Mepe
POICTBEHHMKM, HACTOMUYMBO PEKOMEHI0BAIU Yye-
xatb u3 TiomeHu. OnmHoBpeMeHHO ¢ 3TuM [1.O.
Inak, B To BpeMsd MUHHUCTp reojorun YCCP,
pelmna aaTh MMITYJIbC pa3paboTKaM MaTeMaTH-
yeckux MetonoB. B pesynbrate H.H. Ilornas-
ckuit okazancsa B Kuese. OH cpasy ke Hauvas A0-
OMBAaTbCS TOTO, YTOOBI HECKOJIBKO MOJIOABIX CIIe-
LIMAJIMCTOB TEOJIOTOB-MAaTeMaTUKOB pacIpeacin-
au B Kues. 91o eMy yaaiaoch. B pesynabraTe Tpoe
MapHeil W onHa JeBYyIlKa M3 IEPBOrO BHIITyCKa
re0JIOTOB-MaTeMaTUKOB ObLUIM pacripeneieHbl B
Kues. B mocnenyoiue roabl MONOJIHEHUE TTPO-
HUCXOJUIO TPEUMYIIECTBEHHO 3a CYET KHUEBJISH.
Cpenu TMocjeaHero MOMoJHEHUS 0Ka3aJICs TOJb-
KO OJIMH TIOMEHEII.

Y HUX CJIOXWJIOCH JIBa HarpaBieHMs. ToJb-
KO OJTHO M3 HMX OJIM3KO COBMajaeT ¢ HamuM. B
JajbHeiIIeM, Korga OyaeT TOBOPUThCS O KHMEB-
CKOI1 TpyIie, To Bcerma OynaeT Mmoapa3syMeBaThCs
TOJILKO Ta YacCTh M3 HUX, KOTOpasi paboTaeT HaJ 3a-
JadyaMy KapTUpOBaHUsS. DTO Tenepb KaHAWIATh
reoJioro-MuHepajornyeckux Hayk B.A. BonkoB u
A.A. JlaniTeB.

YV Hac Kak-To ¢ caMOro Havaja CJIOXWJIach atT-
Mocdepa B3aUMHOU A0OpOXKeEIaTeTbHOCTU, CBO-
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00AHOro 00CY:KACHUS BeeX uaeit 6e3 00s13HU ObITh
0o0BopoBaHHBIM. OOCYXIIeHE BEAETCs Yallle Bce-
'O MO X0y AieJ1a TPYIIION 3aMHTEPECOBAHHbBIX JIUII,
HEKOTOpPbIE BOMPOCHI BBIHOCSTCS Ha CEMUHApHI.
Ho rnaBHas poib ceMuHapoB yueOHast. Bece mare-
MaTUYeCKM AUCLMILIMHBI CHayajga pa30oupaiuch
Ha ceMuHapax. B poiu 1ok1am4MKoB 0OBIYHO BbI-
CTynaroT MaTeMaTUKU, CaMU 3a 3TO Opajiuch U Oe-
peMcsl TOJIBKO B TeX CIydasix, Korjaa MaTeMaTHKOB
MpUBJIEYDb HE yiaeTcs.

[Tpuxon MojonexX He U3MEHUJ 3TOTO IMOJI0-
JKEHMST B XY/IIYIO CTOPOHY, a CKOopee HaoOOpOT.
JlerkocTb, ¢ KOTOPOIi OHU OCBaMBaIy HOBOE, CO3-
naBajia atMocdepy, nojHyto ontumusma. Crap-
1ee TOKOJIEHUE B TTOCTOSIHHBIX TPEHUSIX C OKPY-
JKEHUEM KaK-TO TOApAcTepsio ObUIYIO XXU3HEpa-
JIOCTHOCTb, @ MOJIOJIBIM BCE OBIJIO HUITOYEM.

[MosiBneHne B oTaese MOJOJAEXKHU COBMNAIO C
3aKJIIOUUTEJIbHBIM 3TalloOM paclio3HaBaHUs 00-
pa3oB M HayajJoM TMOMCKa METOJOB KapTUpPOBa-
Hus1. CAyduioch Tak, YTO OTBETCTBEHHbBIM UCITION-
HUTEJIb TeMbI YBOJIMJICSI, HOBBIM OTBETCTBEHHBIM
obu1 Ha3HavyeH B.U. [TarkoB. Kpome Toro, B rpym-
my Bxonwin A.H. Cunopos, C.B. Toponos u H.I.
XoporueB. [1epBble MOIX0OABI K 3a7a4e KAPTUPOBA-
HUS ObLIM SIBHO HeyAayHbIMU. Kak TOJBKO 1es0
JIOXOJIMJIO 10 KOHEUHOTO Pe3y/ibTata, TO METOIbI
HEMEIJIEHHO OTBEPrajlich — Pe3yJbTaThl HE yI0-
BJIETBOPSIM HAC KaK reoJIoToB.

[TepBbie MpobecKr HaAEXK bl HA YCTIeX MPUIII-
JIU CO CTOPOHBI Teou3nkoB. Kanaumar ¢puszuko-
MaTeMaTUYeCKUX Hayk, 3aB. cektopoM P.M. bem-
0esib B CBOMX 3ajayax MCMOJb30Bal JJIsl alpoK-
cuMaluu ToJiei crutaitH-yHkuuu. Ho ero moa-
XOJl KaK-TO He TpMXKUJICS. 3aTo OpouItopKa, KO-
Topylo oH mpuBe3 u3 HoBocubupcka, mpousse-
Jia pe3K1il TOBOPOT B Hallux padoTax. [IpumepHO
rOJl OHA He MTPOM3BOINIa HUKAKOTO BIIeUaTIeHUsI,
T.K. HUKTO HE MOT TIOHSTb ee cofepxkaHue. Hako-
Hel, A.H. Cugopos pazoopasics B ctaTbe B.A. Ba-
cuienko u Ilepenomosa. OHa eMy oueHb MOHpPa-
Bujack. 3achaymanu coodueHue A.H. Cugoposa
Ha ceMUuHape.

B ero uznoxeHMM MHE TOXE CTajl TMOHSITEH
CMBICT cTaTbu. MeTo/, U3JIOXKEHHbBIN B HEll, OT-
KpbIBaJT OOJbIIME MepCreKTUBbl. OH MO3BOJISLT
HCTIOJIb30BaTh MPU MOCTPOCHUM KapT Pa3inyHYIO
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nHGOPMALIMIO U aIllPOKCUMUPOBATH JOCTATOY-
HO CJIOXHBIE ITOBepXHOCTU. Ha 3TOM ke ceMuHape
ObL1a BeIpaboTaHa JIMHUS MOBEAEeHUS Ha OivKaii-
€ TOIBI — BCEX, KTO 3aKaHYMBAET APYTUE TEMBI,
IepeBOANTEL Ha COCTaBJICHUE IIPpOrpaMM KapTHUPO-
BaHwus. [IpuMepHO yepe3 rom nepexon ObUT 3aBep-
meH. He ObutM mepekiIioueHbl Ha HOBOE HallpaB-
JIEHUE TOJIBKO T€, KTO 3aHUMAJICI 3agadyaMM KOp-
peJISIIAM pa3pe30B.

KwueBckast rpymiia pemajga Ty e 3amady, HO
IMPUMEHUTEIBHO K JIPYTUM Te0JIOTUUECKUM YCII0-
BusM. [losToMy ¢ camoro Havajga HaMETHJIMCh
pacxoxneHus B monaxonax. OTBeprHyTHIM HaMu
BapuaHT pelleHMsT Ha TIpeABapUTeIbHO TPUAHTY-
JINPOBAHHOI 00JIACTH OHU CYMEJIM JOBECTH J0 pa-
bouyero cocrosiHus. bojee Toro, MocTpouB ceThb
TPeyroJibHUKOB TaKMM 00pa3oM, UTo pedpa HeKO-
TOPBIX U3 HUX JIEXKAJIM Ha JIMHUSIX Pa3pbIBOB, OHU
YCIICLITHO TIPEOA0JICIA CIOXKHOCTH KapTHPOBAHMSI
IMOBEPXHOCTE ¢ pa3peiBaMu. Ha monxon monroe
BpeMsI He TI03BOJISUT AeIaTh 3TO.

IlepBas BeImaHHasl MallIMHON KapTa BbI3Bajia
OYpHBIII DHTY3Ma3M, XOTSI CErOJHS OHa Oblja OBl
paclieHeHa KakK O4YeHb NpMMUTHBHas1. Bpems pa-
0OTBI MAIIMHBI OBLIIO HETTOMEPHO OoJibiioe: 30 Mu-
HyT 3aTpayvBaJIOCh Ha IOJIydeHHUE IMPOCTEHLKOM
KapThl. Ho OBUIO SICHO, YTO HallpaBJIeHHE BEIOpaA-
HO BepHOE ¥ MOXKHO 0e3 OIJISIIKA UATHU JajIbIIe.

B nocaenyioine rogbl cipaBeIMBOCTh IIPH-
HSITOTO pelleHUs MOATBEepAnIach. Tereph yxke He
TOJIBKO MBI, HO M1 MHOTHE ApYyTHe ITOHSJIA HeoO-
XOIMMOCTb UCITOJIb30BaTh DBM 1151 perieHus 3a-
a4 kaptupoBaHust. CaMo 3To 3aHSTHE TIPUOOPETIO
3HAUYUTEJbHO O0Jiee MIyOOKHUit cMbIci. Ternepsb yxe
He IIPOCTO KapTUPOBaHME, a KOMITJICKCHAsI MHTEP-
MpeTanys reoja0oro-reopu3nIecKnx TaHHbIX.

MoXHO B3IISSHYTh Ha KAPTUPOBAHME U C T0-
3ULIMIA MOIETUPOBAHMSI TE€OJOTUUECKHUX ITPOlLIeC-
COB, B YaCTHOCTH ITpOLIECCOB (DOPMUPOBAHUS 3a-
JIexxeit HedpTu u raza. B aToM HallpaBIieHUM MHOTO
u ycrenrHo paboran B.E. KacatkuH.

Kaxk maneko uatu B HallpaBJIeHUM MaTeMaTH-
3arun? He B ToM cMbIcie, 4To U3 MaTeMaTude-
CKMX METOJOB IIPUMEHSTh, a B TOM, YTO M3 MaTe-
MaTUYECKOro obecrieueHus aejaaTbh caMum. Heoo-
XOJIMMOCTh BCE IPOrpaMMHPOBaTh CAMUM ITPUBE-
JIa K TOMY, YTO YacTh I€OJIOTOB ITPAKTUYECKH I10-

MEHSIJI CBOIO CEIUabHOCTD, TIOCBSITUB Ce0s 11e-
JINKOM TIporpamMmmupoBaHuio. Cpeau Tex, KTo 00-
Jiee TeCHO cBs13aH ¢ HaMu, — B. IIIMuaT, oH Tenepn
HMeeT Aaxe JOJKHOCTb CUCTEMHOTO TTPOrpaMMM-
cra, }0.B. MutpoxuH, KOTOpBIi YIUTCS B acIM-
paHType B MHCTUTYTEe mpobjeM yrnpaBieHUs, Ha
rpanu atoro 661 C.B. Toporios.

Jpyroii yKJioH — MaTteMaTtuka. bbln repuon,
korna A.H. CugopoB nouTu nepekBaIu@UuIrpo-
BaJics B MaTematuka. CiaBa 0Oory, B IOCIeqHEe
BpEMsI Y HETO Pa3BUJICS BKYC K T€0JIOTMYECKUM UC-
ciaenoBaHusM. PaboTa Hailla TpeOyeT 3HaHUM B re-
0JIOTMH, MaTeMaTUKe U MporpaMmupoBanuu. Yto-
TO CTOSIIIEe MOKHO CO3/1aTh TOJILKO MPU YCIOBUU
JIOCTAaTOYHO IIyOOKMX 3HAHUI B KaXXKIOU U3 3TUX
oTpacieil 3HaHus. B cuiy orpaHMu4eHHOCTU BO3-
MOXHOCTEI OJTHOTO YeJ0oBeKa BO3HUKAET CIELN-
anu3anusg. YeM cioxHee cosmaBaemMasi CUCTeMa,
TeM 0OoJiee BBICOK YPOBEHb clienain3avu. Bme-
CTe ¢ TeM Hal0 BUAETH MPOOJIeMYy B 1I€JIOM, UHTE-
rpupoBaHHo. [loaToMy Hapsay co crnennaiusa-
LMeil HeoOXoauM U 0OpaTHBIN mpouecc. Bece aTo
OYEHb CWJIBHO YCJIOXKHSIET JIEJTO.

Poct ypoBHSI cnienMalMCTOB, YCIOXHEHUE U
pacuiMpeHue CTOSIIMX Mepel HUMM 3a1ad Jaeia-
IOT HEOOXOAUMBIM, YTOOBI Y KaXKI0I0 U3 HUX Obla
XOTs Obl HeOOJbIIAs TPyMIla MOMOIIHUKOB. B TO
K€ BpeMsl NelCTBUTEIBHOCTh TaKOBa, YTO KOJIM-
YECTBO COTPYIHUKOB HE YBEJIMUMBACTCS, 3 YMEHb-
maetcst. C ofHOU CTOPOHBI, pacCeMBaHUE CIeIha-
JIUCTOB CBSI3aHO C TOMCKOM MMM TaKOTr'O MeCTa pa-
0OTBHI, TJie 1al0T HEe TOJBKO TPYAUTHCS, HO elle U
obecrnieunBaloT KBapTupoii. Ternepb, KoTaa y Kax-
JIOTO CEMbsl MUHUMYM U3 4-X 4eJIoBeK, MpobdiemMa
KBapTUP BCTaJla OYeHb OCTPO.

C npyroii CTOpOHBI, MOMOJHEHUE MOJObI-
MM KaapaMu TOXe 3aTpyaHeHo. HavanbHblil M-
MyJIbC C CO3JaHUEM CIeIMaaIu3uPOBAaHHON TPYII-
bl ObUT OY€Hb CUJIBHBIN, HO MIOCTEIEHHO YPOBEHb
HayvaJl MajgaTh. YKe Ha CAEAYIOIIUIA To Cleraib-
HBIIf KOHKYPC He MMPOBOAWIICS, HO MOKa ellle TPyI-
Ma KOMIUIEKTOBaJach M3 XOPOIIO IOATOTOBJEH-
HbIX pebsaT. [locTeneHHO C yMEHbIIEHUEM YHC-
Jla TIPETEHACHTOB YPOBEHb MOJATOTOBKM HavaJ ma-
natb. Cnabast TOArOTOBKA CTYJAEHTOB BEET K CHU-
SKEHUIO YPOBHS JIEKIUi, T.K. B TIOMBITKE TOOUTh-
cs1 B3aMMOTIOHMMAHUS ¢ ayaAuTOpUeEil mpernoaaBa-
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TeJIb HAUMHAET yIpollaTh u3aoxeHue. HaunHaer-
sl LIeTTHas peakiiusl.

Ternepb peub UIET yKe HEe O MOATOTOBKE pa3pa-
OOTYMKOB, a XOT$S1 Obl TPAMOTHBIX TOJTb30BaTENCH.

K HacrosiiieMy BpeMeHM B TE€OJIOTUM CJIOXKM-
Jlach mapajoKcaabHas CUTYyalusl, TPy KOTOPOii O/l -
HOBPEMEHHO CYILIECTBYIOT CIIELUAIUCThI TPEX T0-
KOJIGHUI: cTapliliero, KOTOpble B CBOEW MOJIOI0-
CTU AaXe He CJbIIIAJIM O MaTeMaTUYECKUX METO-
JlaX B T€OJIOTMU U XOTEJIU OBl HE CJIBIIIATH O HUX Te-
Mepb; CPEAHET0, KOTOPbIe OCBAaMBaIM MaTeMaTuye-
CKHe METOJIbl caMOYYKaMM M UMEIOT B 00pa3oBa-
HUU KPYITHbIE POPEXU, U MIIAJIIIETO, MOTYUYUBIIIE-
IO XOPOIIIyI0 MaTeMaTUYECKYIO MOATOTOBKY €Il B
cTy/leHUecKkure Tonbl. Bo3pact npu aToM He camoe
m1aBHoe. K coxanenuto, Hau BY3bl npogoka-
10T TOTOBUTBD CIELIUATMCTOB CTAPIIETO MTOKOJEHMS.

Bce Tpu mokosieHus1 6osiee UM MeHee MUPHO
ykuBatoTcsd. OmHU Bpoe Obl 0J1arogapHbI XOTS Obl
3a TO, YTO UM AAIOT BO3MOXHOCTh paboTaTh, ApYy-
rue, TOX0Xe, OMacaloTcsl MPOCIbITh KOHCEPBATO-
pamu.

Kpome Bcero mpouero, ¢ momoiipio 9BM ce-
TOJHSI HEJIb3sl €Ille BECTU IMOJHBINA LMK padoT, a
TO, YTO MOXHO, M3-3a ci1aboro ceppuca TpeoOy-
eT YCUJIW He MEHbIle, YeM Tpu TpaaullMOHHOMN
py4YHOIT 00paboTKe nHpopMau. Tak 1 UAYT Na-
pajuleIbHBIMM  KypcaMy B3aMMOMCKIIIOYAloIre
Meronbl. [IpaBna, Ha KOHTaKTaX BO3HMKAIOT WMH-
TepecHble sBieHUs. [loCTOSIHHO pacTeT 4YuciIo
JIoJiel, KOTOPBIE KaXKAYT MPUMKHYTh K HaydHO-
TEXHUYECKOMY ITPOTPECCY, HO CAIENaTh 3TO XKeJaloT
C MUHUMAJIbHBIMU YCUJIMSIMU CO CBOEI CTOPOHHI.

OnHolt M3 TIPUYMH BTOTO SBJAEHUSI, BUIM-
MO, ObUIa MOMBITKA BHTY3MACTOB MaTeMaTuye-
CKHX METOJIOB IPUBJIEYb HA CBOIO CTOPOHY OO0Jb-
e Jroaeil. BHauane Oblaa IIMPOKO pacmpocTpa-
HeHa Pa3HOBUIHOCTb IMOMOIIU, ITPU KOTOPOU 1O~
MOTAIOIIN BBIMTOJHS MPaKTUYECKU BCIO pabo-
Ty. Kaxnymuii MpUMKHYTb K TTPOrpPeccy COCTaB-
JIsUT TAOJIMYKY M TIPUXOIMII C BOITPOCOM: UTO C Hell
MOXHO caenath? 3ateM (popMuUpoBaiach 3aaaya,
COCTaBJIsIIach, €CIM He ObLJIO TOTOBOM, MpOrpaMm-
Ma, peniajach 3aja4a U PacTOJKOBBIBAJICS Pe3Yib-
TaT. K coxxaneHuro, MHOTHE TPUHSIIN TaKOW CTUIIb
B3aIMOOTHOIIIEHUII KaK e€CTeCTBEHHBI W, TJIaB-
HOE, OYeHb YAOOHbBIN MJIsl TIOOUTEsIEH mporpecca.

MEMYAPbBI

OHM XaxXAyT mporpecca, HO He MyTeM OCBOCHUs
MaTeMaTMYeCKUX METOJOB, a MyTeM MPUCBOCHUS
Tpy/a TeX, KTO 3T METOAbI OCBOWI. UM HYXXHBI He
pa3paboTKu, a pa3pabOTUYNKHU B pOJIU MYIIKUHCKO-
ro baiapl, KOTOpBII «IMYKO CBApUT Aa caM M 00-
JiynuT». Tak Kak 1aHCOB MOJYYUTb XOTsI ObI Ty Xe
miaty, uto u banna, y pa3paboT4MKoB HET, TO OHU
HayaJy OTKa3bIBaThCs OT YIOBOJILCTBUS OOIYITUTh
CBapeHHOE SIMYKO.

B nocneaHue roabl mosiBUIOCH MHOTO JIIOJCH,
KOTOpHBIEC MBITAIOTCS caMU MIPUMEHSATh MaTeMaTh-
yeckue MeTobl. [lepBoHavyaaIbHO MOE OTHOIIIEHUE
K HUM OBLJIO OTHO3HAYHBIM: 51 TIPUBETCTBOBAI JIIO-
OyI0 MOTBITKY BHECTU 3JIEMEHT CTPOTOCTU B BbI-
Knaaku. Ho mocTeneHHo 1 3Ta CTOpOHa Jenia Ha-
yaja BUIOM3MeHIThCs. Ecu B3SITh KpaiiHUE TUTTBI
Cpeau JIIONIE, clierka COMPUKOCHYBIIIMXCS C MaTe-
MaTHUKOM, TO OMHU TOJBbKO Hauaar BOCXOXICHUE U
XOTAT UATH AaJibllie; APYTue YKe HaBHO TOIMYYTCS
Ha MecTe. SlcHO, 4TO TepBble UMEIOT IIaHChI MO~
HATbCA HA MUHUMAJIbHO HEOOXOAVMMBbIM YPOBEHbD,
JIPYTHE 3TOTO HE AeNaloT.

Camoe revyajabHOE B TOM, YTO 3TH CJIeTKa MpU-
KOCHYBIIIMECS UM OCTAaHOBMBIIHECS OOBIYHO pas-
BUBAIOT OYPHYIO JESITEJIbHOCTh U HABOAHSIIOT Ha-
VUHBIM PHIHOK HErJTyOOKMMM, HUYETO HE pelliaio-
MU paspadotkamu. UTo Kacaercsl UCTOJIb3ye-
MO MMU TEPMUHOJIOTUM, TO OHA HEOOBIKHOBEH-
HO TIbIIITHAS U HaykooOpasHas. Takue JIIoau CKO-
pee KOMITPOMETUPYIOT MaTeMaTUYeCKre METO/IbI,
yeM pa3BuBaloT ux. OcoOeHHO II0X0, KOTaa cla-
OBIil creruaaucT 00JagaeT CUIbHBIM TOJIOCOM U
yMeeT BBEPHYTh BHICOKOMY Ha4yaJlbCTBY CBOM CTeE-
KJISTHHBIE OYChl BMECTO 00€IIIaHHOTO OPUJITMAHTO-
Boro oxepesbs. K coxaneHuio, HayaabCTBO OJe-
CTAIIME CTEKIISIIIKYA OT OpU/UTMAHTOB, KaK MpaBU-
JIO, He MOXET OTJIMYUTD, a 00paIlaThes K Crielma-
JINCTaM He MPUBBIKIIO.

Huskuit ypoBeHb 1 pa300IIeHHOCTh 000padm -
BalOTCS IPYruM 3710M. Kaxnplii MajieHbKUIA KO-
JIEKTUB CO37aeT CBOU METO/IbI, CBOM MPOrPaMMBbI 1
HE XOUeT MPUMEHUTh HUYETO U3 TOTO, UTO CAeIaIn
apyrue. [TpuHIUIT «IIJIOXOHBKOE, HO CBOE» IOJIy-
YU IIMPOKOE PaclpoCTpaHEHUE M OYeHb Mellla-
eT JIey.

B cBs13u ¢ 3TUM XOTesnoch Obl OTMETUTDH T10-
JIOXKUTEJIbHBIN OMBIT B3aMMOOTHOIIEHUI C Tap-
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MEMYAPBI

e  ACY-HedpTh KaszaxcTaHCKOW  OIBITHO-
Metoanueckoi skcnenuumnu. K.A. AiitobaeB (KaH-
IUIAT TeOoJOro-MMHEpPaJOrMyecKrux HayK, Ha-
YaJbHUK MapTUM) C CaMOI0 Hayaja B3sJ1 3a CTPO-
roe MpaBUJIO OCBaMBaTh T€ pa3pabOTKU, KOTOpPhIE
HAUJIYy4IIAM OOpa3oM YIOBJIETBOPSIOT €ro WHTE-
pecaM. PazpabaTbiBaeMble y HAC METOAbI KAPTUPO-
BaHWS OH HallleJl YAOBJIETBOPSIOIIUMU 3TOMY Tpe-
0OBaHUIO, U BOT yKe ckopo 10 JieT Kak MbI BCe HO-
BO€ PETYJISIPHO TTePEIaeM M.

Ha mepBbIX mopax Bce 11O HE OYEHbB TJIaaKO
M3-3a CJIOXHOCTH padOThl C MporpaMMaMM, cCia-
ooit coBmectumoct DBM u T.i1. Hemainyto posb
MpU 3TOM Chirpasia HacTouuBOcTh JI.P. Tokmyri-
JINEBOI, KOTOpasi U caMa He OJUH pa3 IpHue3xKa-
Jla K HaM 1 Hac 3a3blBajia K cebe. Tak unu nHaue,
a TeTiepb y HUX JIEJI0 UIET Xopoliio. BHenpsioT oHu
He TOJIbKO Y cebs1, Ho 1o Bcemy Kazaxcrany. B pe-
3yJIbTaTe€ HUKTO HE OCTAETCS BHAKIIAE.

IIpouwto yxxe 10 jeT, Kak Mbl 3aHUMaeMCS BO-
npocamMy KapTUpoBaHUs. Eciu apyrue MeTombl
OTBEprajiich, Kak TOJbKO WX OCBaWBaJIU, TO 3TOT
Hao60poT. C KaxkabIM TOIOM Mbl HAXOAWUM BCE HO-
Bble 00JaCTM TIPUMEHEHUSI U CUCTeMaTU4YeCKU
pacimpsieM BO3MOXHOCTH pa3pabOTaHHBIX IPO-
rpamM. [Ipotiecc uaeT u BIIMpb, U Br1yob. BMecte
C TeM Ha4MHAeT BOJTHOBATh BOMIPOC — YTO JIajbliie?

C ofHOI CTOPOHBI, MBI BUAWM MOPa3UTETb-
HYIO OETHOCTb T€0JIOTMHU pe3yJibTaTaMUu, KOTOpPbIE
MOXXHO paccMaTpuBaTh KaK CTPOTO HayYHbIE, He-
CMOTpSI Ha OTPOMHBIE 3aIlachl 3HaHUI, HE BBIXO-
JSIIIAX 32 paMKU 3paBoro cMmbicia. [loatoMy jer-
ko noHsTh A.H. Cunoposa ¢ ero Tockoii 1o mpuH-
LIMITMAJIbHO HOBBIM pe3yJibTaTaM. B To xxe Bpems,
€C/Id BCE BpPEMSI MITU TOJBKO BIEpeN, HE OIJs-
NbIBasiCh Ha3all, TO, 3aHUMAasICh T€0JOTUEN, JTErKo
OTOPBATHCS OT 3EMJIU.

OnTuMagbHOI CTPYKTYpOW HAydyHOro KOJ-
JIeKTUBa TpeacTaBisieTcss KoHyc. Ha octpue ero
HaXOJATCS €AMHULIBI, HO JUISI pPACILIMPEHMST HOBBIX
pe3yabTaTOB, UX peaanu3aluu TpedyeTcsl Bce 00Ib-
me goaeii. KoHyc cBOMM OCHOBaHMEM MOJIKEH
TBEP/O CTOSITh Ha TTOYBE MPAKTUYECKOU re0JIOTUH.
K coxaieHunto, y Hac KOHyca mokKa He IoJTy4yaeTcs,
cKopee IITHYPOK, OAWH KOHELl KOTOPOTO MPUBSI3aH
K TPaAUILIMOHHON T€0JI0TUH, a IPYyroii — OoaTaeT-
Cs B TOMCKaX TOYKHU OITOPHI.

CylecTByeT M Apyrasi TOUKa 3peHUs: TymMas O
OyaylieM, He clieayeT 3a0bIBaTh O HacToseM. Ha-
CTOSIIIIEE XK€ COCTOUT B pean3aliiy MOJyYeHHBIX
pe3yJIbTaTOB B BUJe 00padaThIBAIOIIMX MPOTPpaMM
C XOpOIIIO Pa3BUTBHIM CEPBUCOM. PeluTh ycren-
HO 3Ty IMpo0JeMy MOXHO TpU HAJTWYUU XOTSI Obl
OJTHOTO 13 YCJIOBUIA:

1) DBM c pa3BUTBIM MaTeMaTUYECKUM 00e-
CrieyeHreM, KOTOpoe Obl IMO3BOJISLIO HE TPAaTUTh
BpeMsI Ha CTaHJAPTHBIE BHIYMCIUTEIbHbBIE MPOLIE-
Jypbl, MPOrpaMMbl 0OPaOOTKM 3alIPOCOB 1 MOJAT0-
TOBKY HEOOXOAMMBIX JaHHBIX.

2) bosbllioe KOJUYeCTBO XOPOIIUX Mporpam-
MUCTOB, CIIOCOOHBIX OBICTPO U I(PPEKTUBHO pe-
IIaTh BOTIPOCHI CO3aHUs MaTeMaTUYECKOro 0oe-
CTIEYCHUS.

IToka HU Toro HM Apyroro y Hac HeT. OT BO3-
HUKHOBEHUS UIEU 0 €€ peaju3alliM MpPOXOAsT
roapl. [1pu aTOM peanu3anusi OCylIECTBISIETCS B
(opme, TOCTYITHOUW TOJBKO JWIIAM, 3HAKOMBIM C
OBM u mateMaTUYeCKUMU METOAAMMU.

Ho 3pmecy BcTaer apyroil Bompoc: a Ioye-
MY CIeLIMaIMCThl HE YMEIOT oOpaluaTtbess ¢ OBM?
MoxXeT 1 B Hallle BpeMsl CUYMTAThCs CIlelranv-
CTOM Y€JI0BEK, HUYETO B 3TOM Jiejie He MOHUMAal0-
wuii? OTpuLaTebHbIM OTBET HA BTOPOIl BOIMPOC,
BUJMMO, OYIET JaH B camMoe Oiukaiiliee Bpems.
Ho 10 yXe HOoBasl Tema, eif moKa He MEeCTO B Me-
Myapax.

(Pedaruus evtpaxcaem baazooaprocmo Jleonudy Oaezo-
euuy SlopeHHuK08y 3a 10020MOBKY MeMyapos K nexamu).
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