
OT3bIB O@I,IUTIAJIbHOTO OIIIOHEHTA

Ha Ar4cceprarlr{oHnyrc pa6ory Caeuuroro fl:cra Bla4nIvrr'rponzua <I4ryuenne

oco6ennocrefi crpyKTypbl rlycrorHoro npocrpaHcrBa KoJrJreKTopoB MeroAoM

peHTreuoBcKofi rorvrorpa$[It Kepua>, upeAcraBJleHHoi r saulxre Ha collcKaHlte

yvenoft crerreur.r KaHlr.rAara rexHIrqecKI,D( HayK rro cfleqra€ulrHocrli 1.6.11. feorona.{,

rrolrcKrr, pa3BeAKa v 3KcrrJryararlrx neQtxnrrx I{ ra3oBbIX Ivrectopoxgennfi

Arcrya.nrnocrb reMar[Krr Arrccepraqnounoft pa6orrr.
Coapeuennrre rexHoJrorulr lrparcT KrIotIeByIo poJIE B rrccJleAoBaHllrx ropHbrx

flopoA, a MeroA peHTreHoBcKoft rouorpatpNn tBJUIerct oAHI,IM Lrs caMrrx

lepcrreKTlrBHErx lr aKTyiurbnbrx nanpanrenlrfi e sroft o6ractu, Haptly c TaKI4MLI

MeroAaM[ KaK gJreKTpoHHarr Mr.rKpocKonr{t, peuTreuocrpyKrypublir araatuz I{ Apyn{e
rLrflbr roMorpat[rar. KonrnrrorepHurr peHTreHoBcKaJI ronrorpaQrau BXoAIir B rpymry,

MeroAoB Hepa3pyuaroqero KoH'rpoJUI, Koropa;I HaptAy c oqeurofi [Jloruocrtl ]I
cocraBa o6pasqon ropnbrx rropoA, o6na4aer Bo3Moxuocrrlo peKoHcrpylrpoBarb

TpexMepHbre MoAeJI[ o6terros uccne4onannfi, rITo qBJlterct oqeHb BUDKHrIM rrprl

I,l3) {eHLlIl r.rX CnOfiCtn.

Kporr.re roro, peHTreHoBcKarI ronrorpaQur orKpblBaer HoBbre rryrr4 uccne4oranr,rft

nos,qeicrnvrft, fipolcxoArrrlrlrx BHyrprr ropHBIx rlopoA, TaKIrx KaK Harpy3KI{,

pacflpeAeneufie (fmoz4on u r.n. 3ro [o3BoJrter JDFIrue rloHtrr if zsur<o-xr.rurFlecKv e

flpoqeccbr, rrpoucxoArrqr{e B ropHbD( rropoAax, 4nx parpa6orxu 6oree e([Qercrnnnrrx

MeTOAOB LrX r{3YleIl}Is. rI 9KC[nyaTaqI4I4.

Tarunr o6pasoM, AaHHuur pa6ora aKTy€urbua r{ I,IMeer 6onrruoe 3HaqeHI{e, B BuAy

[ccJreAoBaH[rr HoBbrx Bo3Moxnocreft B reoJroru[ MecropoxAeuufi yueao4opoAlroro

cbrpbr.

Crenenr o6ocxosannocrrl Hayrrublx no.noxteunfi, BbIBoAoB n peronren4aqnftt

cQopvryJrrrpoBaHHblx B Al{ccepra qH r.
B gzccepraqulr BErABr,rrryrbr cne4yloull{e rroJIoxeHI,IJI:

o YctauosreHo, rITo LIccJIeAoBaHI,It, BLITIoJIITeHHBIe MeroAoM penrrenoecroi
rouorpaQuz, rro3BoJltror orleHrrrB HeoAHopoAHocrb eMKocrHoro flpocrpaucrBa c

yqeTOM nycTOT pa3nI4tIHEIx TLIIIoB.

o Paspa6orara MeroAr,rKa Bv3yurn3arJtru flopoBoro flpocrparrcrBa uo4e:refi rcepna,

co3AaHxbrx MeroAoM KoMflbrorepuofi penrrenoncxofi roltorpaQtra 4rtx [opoA-
KOJTJTeKTOpOB C MeX3epHOBbrM TllIrOM nOp[CTOCTr4.

. O6ocnosaua neo6xo4rrr.rocrb npr,rMegeHr4rr MeroAa peHTfeuoBcKoft rovorpa(fau

Ans u3frenr.rr ragrr,renenrafi crpyKrypbl nycrorHoro flpocrpaHcrBa upz nos4eicrBvrv Ha

KepH pa3r[qHsrx rexnonorufi .



Arrop ercnepv MeHTurJrLHo - aHaJrrrrrrqecKrr Aocraroqno o6ocnosalr AaHHLre

rroJloxeHr{Jr LI BbrBoAbr, rJraBHLIe, r43 KoTopBrx 3aKlroqaroTcs B ToM, qTo peHTreHoBcKrur

rovorpaQru ruoxer eSQexrLrBHo rrcrroJrb3oBarbcr AJrr orleHKrd [opucrocrrr pa3Jrr.rqHbD(

ropHbIX IOpOA, OCO6eHHO nOpOA-KOnneKTOpOB C Me)K3epHOBErM Tr4rrOM. llpOnegennrre

LrccreAoBaHr{s AocroBepHo [oK€r3rrBurror, rrro MeroA rpe6yer ]rHAlrBrrAytur6Horo

[oAxoAa B 3aBr{clrMocTt4 oT Tr,rfla [opoA6r. llpurognocrr MeToAa AeMoHcTp4pyeTct
npore4ennofi oIIeHKoft 'rexnolorufi rro BlrrrreHuir ne$reor4a.rz npu paspa6orxe

MecropoxAeHuit, g.etax ero B,I)KH6rM r4HcrpyMenroM r.ruxeHepoB ri reoJrofoB B

ne$rerasonoft uH,rlycrpunr.

B pa6ore MeroAoM peHrrenoscroft roMorpa$vrr r43yqeHo 6oree 300 o6pasqon

KepHa, qro [o3BoJrlrJro co3Aarb 3HaqvrerbHyro 6asy qr.rSponux uo4erefi.
Pesyru:ratr Ar.rcceprarluoHHoro [ccneAoBaHvr flporrrJrrr aupo6aquro vl

repra$raraquro B Haf{Hbrx crarrnq ron(pepeuqurx, B roM qlrcne MexAynapoAnoro
ypoBrur. Kponae roro, aBTopoM [oJrJAreHo ABa flareura rro reMar[Ke uccreAosaflr,rfi.

Ilay.rnan HoBrr3rra ArrccepraurroHHoro [ccJreAoBanrrfl .

Ilpoee4ennrre uccJreAoBaur.rJr, HecoMHeHHo, rlMeror Halrqrryo HoBr.r3rry. Caruqxuu
A.B. rroJrfreHBr rroBBre pe3yJrETarrr, xapaKTepra3yroqte crpyKTypy flopoBoro
[pocTpaHCTBa i eIO KOJILIIIeCTBeHHEIe [apaMeTpBI, COqpOBOXAaeMbIe BCeCTOpOHHLIM

cTaTlrcTrlrrrecK M aHaJrr{3oM. B pa6ore yAeJrerro 6onrruoe BHr.rMarrve }rHALrBnAyrrJrbHoMy

[oAxoAy K JIITOJIOTIrIeCKIM T[IraM KOJIJIeKTOpOB, rrTO TIO3BOJI'eT yCOBepIrreHCTBOBaTE

MeroAr{Krr auaJrvaa tl [HTep[perarlr{r,r AnHHbrx. Aeropou paapa6orana MeroAuKa

BErAeJreHr,ur [opoBoro flpocrpaHcrBa a o6pasqax c Mex3epuoBbrM TlrrroM [opr{crocrrr r,r

rrpeAJroxeH opufl,rHturbHbrft no4xo4 K Blr3yuurv 3arlrfir [opoBoro flpocrpaHcrBa uo4erefi
KepHa AJrr [opoA-KoJrJreKTopoB Teppr{reuHoro cocraBa. flpe4crarnennrre ar.rgrr pa6o:r,

MeTOAITKa V [OJryqeHHEre pe3yJrbTaTbr rBJrrroTcr HoBBrMr,I Ha)rrIHBrMu AaHHbIMIt I,I HI,IrAe

paHee He onI,IcaHEr.

Taruna o6pasoM, Ha) {Harr HoBrBHa AaHHoro ccIre4oBa:rvt cocror,rr r paapa6orre

UHHOBaTIUOHHOTO IOAXOAa K aHirJr[3y rOpHbrX IOpOA C r4CrrOJrE3OBaHUeM

peuTreHoBcKofi rouorpa(pur4, rrro Moxer rrpt\Becrr{ K Iron)rrreurllo noeux gHaHufi u

trpllMeHeHr{ro pe3yJrbTaToB r.rccneAoeaHr.rfi B pa3rrlqHbrx o6racrsx

3naqnuocrr floryqexxbrx pe3yJrbraroB Arq HayK[ rr npar(TrrKrr.

.{uccepraqur r4Meer Ha}quyro 3uaqr4Mocrb 6naro4apa qpoBeAeHHoMy auaJrv3y

AaHHrrx ronrorparplrlr o6pasrlor KepHa, rro pe3yn6raraM Koroporo pa.apa6orana

MeroA Ka BErAeJreHrrr u v3MepeHur rropoBoro fipocrpaHcrBa r qu$poern< MoAeJUrx

o6paaqon KoJrJreKTopoB. Hayrnrre 8618046I I4 peKoMeHAarI[[, qpeAcraBJreHrrbre B

pa6ore, lroryt 6rrt r4cloJrl3oBaH6r Anr^ pa3But^tutg. .qa,rruefiuzx uccne4onanlrfi nput

r43yqeHr,r[ ropHbrx rropoA r4 rrpIlMeHeHtlrr s AaHHofi o6nacrr MeroAoB penrrenoncxoft
roMofpasuu.



llpaxrzvecrax 3Haqr4Mocrb Ancceprarlltr 3aK;rroqaercr B [cloJrE3oBaHLr4

loJlf{eHHbrx pe3yJrbraroB nprr nerpo$rasu-recrrax LrccJreAoBanrlJrx Ar.t
ropnogo6rrnatorrlux r{ neQrerasorrrx npegnpnxruir. B qacT nocru, pazpa6orauuan

MeTOAI,IKa BbrAeJreHUr IIOpOBOTO [pOCTpaHCTBa B TeppUreHHbrX KOJTJTeKTOp€X

ueo6xograua AJrr co3AaHwr HoB6rx [polpaMMHbrx [peA]'KToB aHirJru3a Kepua.

Brrro4rr aBTopa KacareJrbHo [pr.rMeHuMocrr.r MeroAa nprl r{ccneAoBaHr4rl

pa3rt4tlH6rx rexnorornfi nos4eftcrnzx Ha ropHlre flopoAlr -rrB;rrrorcr BecbMa rIeHHbrMr{ B

lJIaHI4poBaHr{u [po[3BoAcrBeHHErx flpoqeccoB npe4npra:rufi, 3aHlrM€lroqrrxct

xpaHeHr,reM r4 t4 ccJreAoBaHI4eM KepHa. Kponae roro, paspa6orauHEre MeroAI4 Kr{ z
[oAxoABI voryr 6srrr [c[oJrE3oBaHEr AJrr oflTr,rMlr3arlltll upoqeccoB Lr3f{enuJr KepHa u

AanbHeftrueft ero quQponueaquz.

Taxvnr o6pasoM, rroJrfreHHbre B Aucceprarl[u pe3ynlTar6l rzMeror 6onruryro
lepcleKTl4By Arr rlpaKTr{trecKoro IIpnMeHeHr.rr r nerpo$uauKe, reoJror[L1 lopoA-
KoJIJIeKTOpOB z B HetpTera3oBoM ceKTOpe B qeJIOM, BKJIIoqat lpopMI4poBaHLIe
oTpacJreBErx cTaHAapToB.

Oqeurca coAepxaHrrfl Arrcceprarl[[, crerren[ ee 3aBeprrreHuocrrr rr KarrecrBa

oQopnrJreHuq.

fur cceprar\krfl. cocror4T vr3 BBeAeHr4r, rrerbrpex

nl4reparypbr, BKrroqarcrlero I39 HaLrMeHoeaHVfi. AnropeSepar coorBercrByer
coAep)KaHr,rro Ar.rccepTarlwr. I4gnoxenue xapaKTepLByeTcr [ocJreAoBaTeJIEHocTbro ri
JlorlrqHocrbro. Pa6ora Harrvcana Ha xopo[reM HayqHoM r3rrKe, o$opunenne
aKK'?arHoe I4 coorBercrByer rpe6yenrrrM craHAapraM. flocrarnennrre e pa6ore rlenu
BrI[oJrHeHbr B rroJrHoM o6seNae. ,,{uccepraqzoHHoe r4ccJreAoranrae Canr,rqroro -fl.B.
flBrrl.ercfl. noruroqennofi r{ 3aBeprrreHHoi nayrno-raalz(praraqaonnofi pa6oroft, ee

coAepxaHlre n nonnoi Mepe coorBercrByer 3arBJrennoft uayrnoft cfleqlaJrbnocrlr.

3aMeqanuq lr Borrpocbr no pa6ore:

1 . llpr,rne4ennrrft a rperreft rnase ,uropr{TM (orcerrKLr> 4nx o6pa-rqoe c

Mex3epHoBErM Tr.rrroM rropoBoro [pocTpaHcTBa paccMaTpl,IBaeTcr ToJrbKo Arr
craHAaprHoro pa3Mepa v Menrrrre. Buecre c reM, aBTopoM B npeAbrA5nqeft uaee
orrlrcbrBaercr MeroAfiKa conocraBJreHrrr craHAaprHoro u [onHopa3MepHoro xepna. llo
rercra pa6orrr HeqcHo, KaK f{r.rrbrBaercr uactlra6noc'rr raccle4oeannfi rrpfi

BbIAeJIeHI4II oTceqKlt Ha IIOnHOpa3MepHoM KepHe I,I HaCKOJIBKO 9TO KoppeKTHo B tIJIaHe

3Kcrpanonrrlrrlr r4 I4uTeploJrrrlun r,rHTelpanrHlrx xaparTepucrur< o6pa:qoB, pa3Jrr,Iqu6rx

rlo pa3Mepy. Or xar<nx ocHoBubrx (farropon 3aBvrcv"t lpan[qa [poBeAeHvr orcerrKr.r rz

Moxer Jrr4 oHa MeHrrbcr B rrpeAeJrax oAuoro o6pa:qa, r.e. 6rrrr 4unaur.rvecrofi?

TJIAB, 3AKIIOqEHLIfl' CTIICKA



2. Boslaoxno Jrr{ BbrloJrHeur.re z4enrra{raKarlrar,r rperyrH Ha [peAMer rexnoreHHoro

IIJIII eCTeCTBeI{HOrO I,D( npOUCXOX.UeHUS?

3. 9ervr o6ycnoBJreHa pa3Hr,rua rpaHr4rrHbrx gHaqeHufi roe$QraqlreHTa nopr4crocrr4

10-15% npr pa3AerreHr.rrr Ha ABe fpyffrLr oAnoft u roft xe cep:rrr' pr3 48 o6pasqon

pa3rurrHoro Jrr.rToJrof[qecKoro cocTaBa (pncynru 1.9.3., 1.9.4.).

4. flo xaxulr Kprrrepr.urM ocyqecrBJrrJracb rtrnLaar\Lrs. [opoBoro flpocrpaHcrBa

ropHbrx rropoA B cTaHAapTHoM xepne?

5. C qena cBt3aHo cMerrleH[e gnaqenuft ycnoruoft peHTreHoBcKoft rurotnocrra

rrycrorHoro npocrpaHcrBa v vx pasnnvnrrfi Ar4arra3oH Ha rIpeAcraBJreHHBrx

fl4CTOrpirMM€X paCUpe4enenrax?

6. flpr,r BBrrroJrHeH[rr MareMarv rrecKofo MoAenl4poBanr.rJr peuTreHoBcKoro

ll3Jrf{eHur qenecoo6pasno 6uno 6rr srufioqzrr B pacqerrr HecKoJrLKo uo4enefi as

cyqecrByrcrqrx crauAaprHbrx Marepr.rzuroB (nonr.mponunenrr, nrerr,r6panrr) c

It3BecrHbIMr{ xapaKreplrcruKaMr,r AJr-rr nocne,4yroulefi nepu$uraqnz ((fzszvecxoro

MoAenrlpoBaHut) ya ycraHoBKe KT. Kaxue q[creHHLre MeroAbr rrcrroJrB3oBaurl

aIBTopoM rrprr peaJrv3arlrn4 cnoco6a pelreHurr uprruofi ga4a't penrrenorcxoft

ronrorpa(puz?

7.ConocrasreHfie BJrr,uIHur pa3rr4trurrx peHTreHoKoHTpacrHbD( cocraBoB B

9Kc[epuMeHTzrx rouorpa(puu $nrou4oxacruqeuHbrx o6pa-rqon KepHa, HaurrAneft 6uno

6rr noragatr Ha oAHorLI[Hrrx o6pasqax flopoAbr r{Jrrl rr cKyccrBeHHbrx Marepr,rrrJrax.

Brrnomurcr Jrr{ cpaBHr4TeJrrnrti aga-nr,rg Bo3Mo)KHocrr{ MeroAoB KT u MPT npra

nos4efictuun Ha flopoAy crrrrrrlrM reneu?

8. B r{eM npel4MylqecrBo npeAnoxteHHoro MeroAa orrpeAeJreHurr rt4Apo0o6socrpr

Kepua oTHocriTeJrbHo MeToAoB, I{c[oJrb3yroqr4x [oKa3aTeJr]I vraccrr?

9. Cne,4yer orMerurr, 3aMeqaHr,ur cBr3aHHbIe c olerrarKaMu B TeKcre (rpaSnrce),

MeJrKrlM urpu(prolr noAnzceft K HeKoropErM plIcyHKaM rrrKrrJraM, a raKxe orcyrcrBue

Macrrra6os u pacurr(fpoaKv pt Aa a66penuaryp.

Vxa3aHHrte BrIIrre 3aMeqaHLIt He orpl{rlarcT rleHHocrb r{ KatrecrBo npe4crawrennofi

Av cceprarluoHnoft pa6orrr, r{ He BJlr4rror na ed eucorcyro orIeHKy.
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3arc"rroqenne.

,,{uccepraqral <I4syvenze oco6ennocrefi crpyKTypbr flycrorrroro npocrpaHcrBa

KoJIJIeKropoB MeroAoM peHTreHoBcKoft rouorpa(fzn KepHD), rrpeAcraBneHH€ur Ha

corlcKaHr4e yrdnofi crerreHu KaHAr.rAara rexHraqecKl{x Ha}'K rro crequ€rJrbHocrz 1.6.11.

feonorr,rx, [or4cKr4, pa3BeAKa r4 gKcflJryaraqr'rx ueQrxnrx rr ra3oBBrx necropox4enzf,
coorBercrByer :rpe6oeanzxM pa3AeJra 2 <llopx4ra [prrcyxAeHr4r yu€nrrx crenenefi n
lIHIdTy> Qe4epa.nruoro rocyAapcrBeHHoro aBToHoMHofo o6pasorarenrnoro
yqpexAeHrrrr Brrcruero o6pa:oranur <llepucxrfi Harlr4oHaJrbubrfi uccne4oearenrcxzft
fiorl{Texur{rrecxuir ynunepcurer)), qpLtHrrroro Ha 3aceAaurau YqeHoro coBera fIHlIITy,
rporoKorr Ns3 or 25 nor6pr 2021 r. u y"rrepx4€unoro peKropoM IIHI,IITy 09.12.2021
r., a e€ artop, Canr.rqxyir fln Bna4nuupoanr, 3acJryxuBaer npr{cyxAenrr yvenofi
crerlenr{ KaHAvAara rexHuqecK[x HayK rro cfleq[aJrruocrr{ 1.6.11. feonorlr, rorrcKr.r,

pa3BeAKa 14 3KcrrJryararlur neQrxnrrx ra ra3oBED( nrecr:opox4enni.

OQuqna.runuft onnonenr,
3aMecTlrTeJrB reHepaJrBHoro Ar.rpeKTopa IIo HayKe
O6rqecrea c orpaHr,rrreHHoi orBercrBeHHocrrK)
Hay+ro-vccreAoBareJrLcKoe, 4poeKTuoe u
lpoI,I3BOACrBeHHOe 4peAIIpIlIrTI4e IIo
[plrpoAooxpaHnoft 4errenrnocru <FIEpA>,
AOKTOp TeXHI{qeCKIrX HayK
(25 .00. 08 ZnxeHepHaq reoJrorr.rr,
Mep3noroBeAeHze r4 rpyHTone4eHze) arapKI4H Arercefi B zxropoBlrrr

14.12.2023 r.
Koararcrnrre gannrre:
ooo HI4nnnrA <HEAPA>;
614064,r. flepur, yn. Jlrna Illarpona, 13a;
Te:n +7 (342) 249-10-55; Email: nedra@nedra.perm.ru

Couacen Ha BKJrroqeHr4e [epcoHzrJrrHrrx AaHHbrx B AoKyMeHTEr, cBr3ilHHrre c pa6o:rofi

Ar.rccepTarlrroHHoro coBeTa tt nx 4anrneft[ryro o6pa6orry.

/a* arapKrln Arercefi Bur<ropoBrrrr
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