Buowt onpooosanusn

Onpob6oBaHue, B 3aBUCUMOCTH OT IMOCTABJICHHBIX 3a/lad JCITUTCS Ha MATh
BUJIOB: TE€OJIOTUYECKOE, TIeo(pU3NUeCcKoe, MHUHEPAIOrHYecKoe, TEXHUYECKOE,
TEXHOJIOTHYECKOE.

I'eonozuueckoe (paodoeoe) onpobosanue. CayKUT TIaBHBIM HCTOYHHKOM
uHOpMaAIIUU O XapakTepe MPOCTPAHCTBEHHOIO paCIpeAesieHus U CTENeHU
KOHIICHTPAIlUU TOJIE3HBIX KOMIIOHEHTOB, SIBIISACH, TakUM OOpa3oM, OCHOBOM
reOMETpHU3AIMK HEJlp U MOJCYETa 3aacOB MUHEPAIBHOTO ChIphs. Tena mosie3Hbix
MCKOMAaeMBbIX OMPOOYIOTCS C COOJIIOICHUEM CIEAYIONINX 00s3aTeNbHBIX YCIOBUM:-
IUIOTHOCTh CETU OMNpOoOOBaHUS JAODKHA OOECleYrMBaTh JOCTOBEPHYIO OLEHKY
UCCJIEIYyEeMOTO TIapaMeTpa;- OnpoOOBaHHE CIEAYET MPOBOJIUTH HEMPEPHIBHO, HA
MOJIHYIO MOIIIHOCTh T€J1a MOJIE3HOT0 UCKOIAEMOTO.

Kpome TOro, BO BCeX pa3BEIOYHBIX IEPECEUCHUSAX TEJI TOJIE3HBIX
UCKOIAEMbIX, HE MMEIOIIMX BHUJIMMBIX TPaHUIl, OMPOOOBAHUIO MOJJIEKAT
BMEILAIOIINE TOPOIBI.

OnpoOoBaHue JODKHO MPOBOJUTHCS CEKIUSMU (PATOBBIMH MPOOaMH) IO
KOKIOW MPUPOTHON PAa3HOBUIAHOCTH, MPOCION HEKOHJAMIIMOHHBIX Py W IMYCTHIX
opoji OMpOOYIOTCS OTAENbHO. J[mMHA psAAOBBIX MPoO BO BHYTPEHHHX YaCTIX
PYIHBIX T€J HE JOJDKHA MPEBBIIATh YCTAHOBIEHHBIX KOHIUIIUSAMA MUHUMAIILHON
MOIIIHOCTH, a TaKKe MaKCUMAaJbHOW MOIIMHOCTH HEKOHIUITMOHHBIX W ITYCTBIX
MPOCIIOEB, BKIFOUYAEMbIX B KOHTYpP 0alaHCOBBIX PYII.

JUist  cokpamieHusi  KOJIMYECTBAa  aHAJIM30B  HMHOTAA B IIPAKTUKE
re0JIOropa3Be/IoYHBIX padoOT mpou3BoAuTCA oObenuHeHue Mnpod. KomuuectBo
po0, MoTIeKAMUX 00 BETUNHEHUIO, 3aBUCUT OT PACIIOJIOKEHHS TIPOO M PACCTOSTHUS
Mexay HUMU. OOBIYHO OOBEIMHAIOTCS JIBE-UeThIpe cMexHbie mpoObl. [Ipu 3TOM
CIelyeT CcOoOMIoAaTh CIeAyomue TpeOOBaHMs: - OOBEAUHSATHCSA MOTYT TOJBKO
CMEXHBIC TMPOObI; - OOBEAMHITH MOXKHO TOJHKO OJHOTHUIIHBIM IO KadyeCTBY
MaTepHall.

[IpaBunsrHOe OOBEAMHEHUE TPOO TO3BOJSET HE TOJBKO COKPATHUTH

KOJIMYCCTBO aHAJIN30B, HO U CACJIAaTh 3TO 0e3 CHIDKEHHUS TOYHOCTHU PE3YJIbTATOB.



Jlist  ompeneneHuss B pydax COJEPKaHWM TOMYyTHBIX KOMITIOHEHTOB U
BpPEAHbIX  TNpUMEce, a TMmpu  HEOOXOAMMOCTH, JJs  ONpeAeNCHUs
[IUTAKO0OPa3yIoNIMX KOMIIOHGHTOB M3 MaTepuaia (IyOJIMKaToOB) PSAOBBIX IPoO,
pacCMoJIOXKEHHBIX B KOHTYpPE TMPOMBIIUICHHOTO OpYJIEHEHUS COCTaBISIOTCA
rpynmnoBbie (KOMMO3UTHBIE) MpoObl. KomumyecTBO MarTepuasia, BXOMSIIETO B
IPYNIOBYI0 MPOOY, TOJDKHO OBITh MPOMOPIMOHAIBHO JIJIMHE PSIOBBIX MPOO.
Pasmernienue ¥ KOMMYECTBO TPYNIOBBIX MpPOO  JIOMDKHO  OOECHeurBaTh
pPaBHOMEpPHOE OMPOOOBAHUE KAXKIOTO MPUPOJHOTO THIA MOJIE3HOTO UCKOMAeMoro,
a TaKk’kKe OCHOBHBIX Pa3HOBUIHOCTEH Py HA MOMYTHHIE KOMITOHEHTHI U BPEIHBIC
IpPUMECH, BBIICHEHHE 3aKOHOMEPHOCTEH W3MEHEHHS UX COACPKAHUHA 10
MPOCTUPAHUIO U TAJCHUIO PYIHBIX TEJ, BO3MOXKHOCTh OLIEHKH WX COJEpKaHUMN
IIpY MOBAPUAHTHOM OOOCHOBAHUM KOHAMIIMI JIJIsl IO/ICYETA 3aM1acoB.

OnpoOoBaHuE TMOJE3HBIX HCKOMAEMbIX HA TMOMYTHBIE KOMIIOHEHTHI
MIPOU3BOJMUTCS B Pa3BEJAOYHBIX BBIPAOOTKAX, MPOMACHHBIX IS ONMPOOOBaHMS Ha
OCHOBHBIE KOMITOHEHTHI. CIIeIIMAbHBIX BRIPAOOTOK /JIsl 3TOM IIeNTN HE POXO/IAT.

CocTaB IIaBHBIX MHHEPAIOB pyJ, a TaKXKe IOMYTHBIE KOMIIOHEHTEI,
KOTOpbIE HE 00pa3yloT COOCTBEHHBIX MUHEPAJIOB, a BXOMST B COCTaB TJIaBHBIX
(OCHOBHBIX) WM KUJIBHBIX MUHEPAJIOB, U3y4alOT C TTOMOIIbI0 MOHOMHHEPAIbHBIX
npo0. MoHoMHHEpanbHbIE TPOOBI MOMy4YaroT u3 MTY(POB, OOBEIMHEHHBIX
mTy(QHBIX TpO0 WM M3 Marepuana pAI0BbIX MPOO pa3IMYHBIMH CHOCOOaMuU
(cenmaparueid, Quroramueii, TPOMBIBKOM, pa3ICICHHEM B TSDKEIBIX KHUIKOCTSX,
0oTOOpPOM 101 OMHOKYJIIPOM U JIp.)

I'eogpuzuueckoe (paooseoe) onpoodosanue TPOBOAUTCA C  LEIBIO
OTIpEJICIICHHS TIOJIE3HBIX KOMITIOHEHTOB HETIOCPEICTBEHHO B TOPHBIX BRIPAOOTKAX U
CKBa)XXMHaX 0e3 0TOOpa mMaTepualia MU OTJIMYAETCS OT JIPYTrUX BUIOB ONPOOOBAHUS
TEM, UYTO MMWHEpajdbHas Macca HE TOJBEPracTcs W3MEHEHUI0, YTO JIaeT
BO3MOXKHOCTh ~ TOBTOPHBIX  Teodusmyeckux  ucnpiTaHuid. ['eodusnueckoe
onpoOoBaHue, 00J1aass IKCIPECCHOCTHIO, TTO3BOJIIET 00ECTIEYUTh ONMEPATUBHOCTH
U COKpamieHue 3aTpar (Ha oTOoop u 00paboTKy mpo0), OCOOEHHO TMpHU

KOMILJIEKCUPOBAaHUM HECKOJIbKUX Teodusnueckux meronoB. llenecooOpazHoCTh



NPUMEHEHUsI Treo(PU3MUYEeCKMX METOJOB B KaueCcTBE psAOBOTO OMpoOOBaHUS
YCTaHABIMBACTCA IyTEM  COIMOCTABICHUS  TOYHOCTH  TeOPU3NYECKUX U
T'€0JIOTMYECKHX JTaHHBIX TI0 OTIOPHBIM WHTEPBAJIaM M IEPECCUCHUSM PYIHBIX TEI.

['eopusnueckue MeToapl OMpoOOBaHUS BechMa pa3zHooOpa3Hbl. Hanbonee
pacipocTpaHeHbl MAarHUTOMETPUYECKHUE U SACPHO-PU3NYECKHE, B TOM YHCIC
pagroOMEeTpUYECKUE METOJIBI OTNIPEICIICHHS KauecTBa py/bl. Hawmmydinme pereHus
Te0JIOTHYECKHX 33/1a4 00€CTIeYMBACTCS MO JAHHBIM KOMILUIEKCHBIX T€0(PU3NIECKUX
UCCIIeIOBaHWA. PallMOHANBHBI  KOMIUIEKC TeOo(pU3NIECKUX  HCCIeIOBaHUN
OTIpe/eNsieTCs 3aJadyaMu  pPa3BEAKH M TeO0JOro-reo(pH3NIECKIMH CBOWCTBAMU
mecTopoxkaeHus. llpuMeHnenne reopusnyecKkux, B T. 4. SACPHO-(PUIUIECKUX
METOJIOB PE3KO IOBBIIIAET MPOU3BOAUTEIBHOCTh ONPOOOBAHUSA U CIIOCOOCTBYET
nepexony k 0eckepHoBoMYy (0oJiee TPOU3BOIUTEILHOMY) OypeHHUI0, 00€CTIeUnBaAET
MOJIyYCHHUE MAaCCOBBIX JaHHBIX O COJCP>KaHUU TIOJIE3HBIX KOMIIOHEHTOB B
npenenax sneMeHTtapHo manbix (10-15 cMm) ydyacTkoB JMHEHHBIX TpoO, a, Mpu
HEOOXOMMOCTH, IPOBEICHNE TOBTOPHBIX U3MEPEHUH.

Munepanocuueckoe onpobosanue NPOBOJUTCS B OCHOBHOM IPU pa3BEIKe
POCCHITHBIX MECTOPOXKIACHUM I OTIPEACTICHUSI COACPKAHUS IEHHBIX MHHEPAJIOB.
[Ipn pa3Beake KOPEHHBIX MECTOPOXKIECHUN TIOJNIE3HBIX HMCKOMAEMbIX OOBIYHO
OCYIIECTBIISIOTCS MHHEPAJOTUYECKUE aHaNM3bl MTY(PHBIX WIH OO0BEIMHEHHBIX
npo0 AJig W3ydeHUs] MUHEPATbHOTO M (ha30BOrO COCTaBa PyA M BMEIIAIOIINX
nopona. Ilpu stom orbuparoTcs MOHO(pPaKLKUKM MUHEPATIOB JJIsl ONpPEAETEHUS HX
DJIIEMEHTHOTO  COCTaBa  MPEIU3MOHHBIMH  METOAaMU. MUHEPaTOTHYECKOe
onmpoOOBaHNE MPUMEHSIETCS TakXKe Al OINpeNeNeHUs] TEKCTYPHO-CTPYKTYpPHBIX
O0COOEHHOCTEW Py, BBIACICHUS TMPHUPOJHBIX THUIOB PYA M BBISICHEHUS CTPOCHUS
pynubeix Ten. Ilpu pasBemke pocchlliell MUHEPATOTHYECKUE HCCIICIOBAHUS TPOO
SBJITFOTCSL TIPAKTUYECKHM E€JMHCTBEHHBIM CIIOCOOOM OMpENETICHUsT KauecTBa
MOJIE3HOTO MCKOTAEMOTI'0 U COJIEPKaHUs MOJIE3HOTO KOMIIOHEHTA B Meckax (TopHOM
macce). Ilpu pasBemke KOPEHHBIX MECTOPOXKICHUN MHUHEPATOTHUIECKOMY
U3YYEHUIO TOJIBEPraloTCsl IEpPeceueHus pyAHbIX Tell MO0  Pa3BeAOYHBIM

BbIpaOoTkaM. Ilpu pa3Benke CIOXKHBIX MECTOPOXKACHUI OCOOEHHO Ba)KHOE



3HAYCHHE MEeT MUHEPATIOTHYECKOE KapTUPOBAHMUE. ITo JTAaHHBIM
MUHEPATIOTUYECKOTO KapTUPOBaHUS COCTaBJISAIOTCS MUHEPAJIOTO-
nerporpauyeckue u Apyrue KapThl, YTO MO3BOJISET MPOTHO3UPOBATH M3MEHEHUS
KaueCTBa MUHEPAILHOTO CHIPhS, a 3HAHUE 30HATBHOCTU 00ECIICUNBACT HAJICKHYIO
YBSA3KY PYIAHBIX HMHTEPBAJOB U CHOCOOCTBYET BBISBICHHUIO CJICTIBIX 3alieyKen
MIOJIE3HBIX MCKOITAEMBIX.

Texnuueckoe onpooosanue (mexnuueckue ucnvimanus). TEXHUYECKOE
onpoOOBaHUE IPOBOJMUTCS HA BCEX MECTOPOXKICHUSX IOJIE3HBIX HCKOIMAEMBIX W
CIIy>KaT JJIg U3y4deHUsl (PU3NKO-TEXHUUYECKHUX CBOMCTB MOJIE3HOTO MCKOIMAEMOro U
BMENIAIOMUX TOpoJ. Ha MecTOpoXAeHUSX MHOTHMX BUJIOB HEMETAJUIMYECKOTO
CBIPbSl TEXHUYECKOE ONMPOOOBAHHUE SIBIISICTCS OCHOBHBIM METOJIOM OTMPEICIICHHS
MPOMBIILJICHHOW LEHHOCTH M OCYIIECTBIISCTCS CUCTeMaTH4YecKu. TexHUYecKue
WCIIBITAHUSI, BBITIOJHSAEMBIC B IIPOIECCE Pa3BEIOYHBIX PabOT, JCHATCA Ha TPH
TPYIIIIHL.

- UCTIIBITaHHs, HCOOXOIMMBIE JIJIS IT0JIcUeTa 3aI1acoB;

- WCIIBITaHMsI, HEOOXOIUMBIC ISl YTOUHEHHUS TOPHO-TEXHUYECKHUX YCIIOBHI
AKCIUTyaTalK Pa3BeIyeMOro MECTOPOKICHHUSI;

- WCTBITaHUS, HEOOXOAUMBIE ISl ompenelieHus (U3UYECKUX CBOWCTB M
Ka4eCTBa MUHEPATBLHOTO CHIPHSI.

TexHUYECKHE UCTIBLITAHUS, HECOOXOIMMBIE JIJIS MOJCUETa 3aI1acOB, BKIIIOYAIOT
onpeesieHus: 00beMHOM MacChl, BIAXXHOCTH M MaKPOTPEIIMHOBATOCTH pyabl. Ha
MECTOPOXKJICHUSX MHOTHX BHJOB HEMETAJUIMYECKOTO0 MUHEPAIbHOTO ChIPhS
(CTpOUTENbHBIX MaTepHaJiOB, CIIOJbI, acOecTa, ONTHYECKUX U AParoleHHBIX
KaMHEH W Jp.) TEXHUYECKOE OMPOOOBaHWE BBICTYMACT OCHOBHBIM METOJIOM
OMpeNeNeHus] WX NPOMBIINUIEHHOM 1eHHOocTu. CnocoObl orbopa mnpod Ha
TEXHHUYSCKHE MCIBLITAHUS IIEJIMKOM 3aBHCHUT OT HAa3HAUCHHUS IIOJIC3HOTO
HMCKOMAeMOTO M, KaK IIPaBHJIO, OMNPEIACSISIOTCS TEXHUYSCKHUMHU TPEOOBAHUSIMH K
CBIPBIO.

TpeGoBaHus NPOMBINIIEHHOCTH K OTISIbLHBIM BHJIAM CBHIPbS W BHJIBI

COOTBETCTBYIOIIMX UCIBITAHUNA NPUBOAATCA B MHCTPYKUUAX ['K3 mo npumenenuto



KJaccu(UKayu 3amacoB K MECTOPOXKIACHHSIM KOHKPETHBIX BHJIOB IOJIE3HBIX
MCKOIIaeMBbIX.

Texnonozuueckoe onpobosanue MIPOBOJIUTCS TUTSE U3Y4YCHUS
TEXHOJIOTHYECKNX CBOWCTB MUHEPAIBHOTO CHIPHS. (151 pyAHBIX MECTOPOXKICHUN
OpyU TIOMOIIM TEXHOJOTMYECKHX TMPOO BBISBISETCS CIOCOOHOCTh PYIbl K
o0orameHdi0 ¥ MeTajurypruueckomy  mnepeneny. [lo  pesynbratam
TEXHOJOTHYECKOr0 ONpoOOBaHMUS pa3pabaThIBacTCsl pallioOHalIbHAs CcXemMa u
ONTUMAJIbHBIA PEXKUM TEPepabOTKH MHUHEPAIBHOIO ChIpbs, 00OecCIeurnBaroIye
KOMIUIEKCHOE H3BJICUCHHE TMOJE3HBIX KOMIIOHEHTOB M YTHIIM3AIMIO OTXOJOB.
OOmiasi MOCNenOBaTENbHOCTh PA0OT TIO TEXHOJOTUYECKOW OIIEHKE 3aIacoB
BKJIOUYAET B ceOs:

- BBIJCJIICHHE MPUPOJHBIX (MUHEpAIOro-neTporpauyeckux) THUIOB U
Pa3HOBHUJIHOCTEH pPyJ MO JaHHBIM TE0JIOTHYECKOW JOKYMEHTAllUU, W3y4YeHUs
00pasloB U pe3yJibTaTaM aHAJIM30B PSATOBBIX U TPYIIOBBIX MPOO;

- 0TOOp J1a0OpaTOPHBIX MPOO, XapPaKTEPU3YIOUIUX MPUPOIHBIE TUIBI U
Pa3HOBUJIHOCTH DY, I pa3paOOTKA MNPUHIUIUAIBHBIX TEXHOJIOTHYECKUX
PEKHMOB H CXEM;

- OTOOP TUTIOBBIX TEXHOJIOTHUECKHUX MPOO JIJIsi YKPYITHEHHBIX JTA00PATOPHBIX
HCIbITAHUMH;

- TPOBEPKY pa3pabOTaHHBIX TEXHOJOTMYECKHX CXEeM B Ipolecce
YKPYITHEHHBIX JTA00PATOPHBIX UCTIBITAHUA.

TexHoIOTHYECKNE WCCIICIOBAHUS JIOJDKHBI OBITh 3aBEPIICHBI K MOMEHTY
NpECTaBICHUS TIOJICYeTa 3allacoB Ha TOCYAApCTBEHHYIO OJKcrepTusy. Jms
pelIeHUs] YKa3aHHBIX 3aJa4 OTOMpAIOTCS pas3IWyHbIe [0 HA3HAYEHUIO U
JIETAbHOCTH  WCCIEAOBAaHMN  TEXHOJOTHMYECKHe  MpoObl:  1abopaTopHBIE,
YKPYITHEHHO-Ta00paTOpHbIE W TOJY3aBOJICKME  TEXHOJOTUYECKHUE  TMPOOBI.
JlaGopaTopHbIe U YKPYITHEHHO-1a00paTOpHbIE MPOOBI U3Y4YalOTCs B 1a0OPaTOPHBIX
ycioBusix. Macca 1abopaTopHBIX MPoO KOJEOIETCS OT JECATKOB JI0 COTEH
KWJIOTPAMMOB; Macca YKPYITHEHHO-Ta00paTOpHBIX NPOO OOBIYHO COCTaBISET

TOHHBI WJIN OCCATKU TOHH.



[Tomy3aBo/ICKME TEXHOJIOTMYECKUE MPOOBI PEIHAa3HAUYEHBI 1JIs1 TPOBEICHHUS
M0JIy3aBOJICKMX HCIIBITAHUM JIMIIb B OCOOBIX CIIy4asiX: C I€JIbI0 IPOBEPKH HOBBIX
TEXHOJIOTHYECKNX CXEM, €II€ HE OCBOCHHBIX IPOMBINIIEHHOCThIO. Macca
MOJTy3aBOJICKUX MIPOO MOXKET JOCTUTATh HECKOJIBKUX COTEH WIIU THICSY TOHH.

OnHOM M3 BaXHBIX TIEOJOTMYECKMX 3a7ad SBJISETCS oOecreueHue
IPEJICTAaBUTEIIBHOCTH  JIIOOBIX TEXHOJOIMYecKux mpod. Bo Bcex ciydasx
TEXHOJOTHYECKas IMpoba JOKHA OBITh MPEICTAaBUTEIBHON 1O CpeaHeMY
COJICP’KAHUIO ITOJIE3HBIX KOMIIOHEHTOB M BPEAHBIX NPHUMECEH, XUMUYECKOMY H
MUHEPAJIOrH4eCKOMY COCTaBY, TEKCTYPHO-CTPYKTYPHBIM OCOOEHHOCTSIM pyI, HX
(U3UKO-MEXAaHUYECKUM CBOMCTBAM, TO €CTh COOTBETCTBOBATH CPEIHUM 3HAUCHUSIM
[IapaMeTPOB 10 MECTOPOKICHHUIO WX BBIJCIICHHBIM ITPOMBILIUIEHHBIM COPTaM Py/I.

Texnonornyeckue mnpoObl OTOMparOTCA pa3auyHbIMH criocodbamu. Ilpu
OypoBO#l cucTeMe pa3BeIKW MaTepuan s nNpod OepyT M3 BTOPOMl MOJOBHUHBI
KEpHa, OCTaBIIET0Cs MOCJIE reojJoruueckoro onpodosanus. [Ipu ynapHo-kaHaTHOM
OypeHUu TEXHOJIOTHYECKYI0 Mpo0y oTOMparoT u3 nuiama. Ecnu npuMmeHsercs
rOpHasl CHCTEMa pa3BEIKHU, TO TEXHOJOTWYECKUE NpoObl OEpyT M3 TOPHBIX
BBIPa0OTOK OOPO3A0BBIM UITU BaJIOBBIM CIIOCOOOM.

Cnocoowt e3amus npoo

[Ipo6r1, oTOMpaeMble MpHU pa3BEIKEe MECTOPOXKACHUNA TBEPIbIX MOJE3HBIX
MCKOIAEMbIX, Ha3bIBAIOTCS TeoJornyeckumu. BpiObop cnocoba ompobGoBaHuUs
00yCIOBIIEH re0J0ro-MUHEPATOTHYECKUMU U MOpP(hOJIOTUYECKUMU
OCOOEHHOCTSIMU PYJIHOM 3aJI€’KH, BUJIOM IOJIE3HOTO MCKOIMAEMOI'0 U CTENEHBIO €ro
M3MEHYMBOCTHU, a TaK )K€, TEXHUYECKUMHU CpeACTBaMU pa3Beaku. [lo yBennuenun
CTETIEHU TOCTOBEPHOCTH CIOCOOBI MPOOOOTOOPA MOKHO BBICTPOUTH B CIIECAYIOIIUIN
psan: WTy(QHON, TOUCUHBIH, IIITYPOBOM, 00PO3/10BbIH, 3aAUPKOBBIA U BaJIOBBIM.

Bce crmoco6sr mpobooTdopa MOKHO pa3feanuTh HAa: TOYCUHBIC, 00BEMHBIC U
IUIOIIAHBIE, TUHENHBIE.

K ToueuHbIM OTHOCSTCS — IITY(HON M TOUYEYHBIM METO/ABL; K TUIONIaAHBIM —
3aJIUPKOBBIN; K 00bEMHBIM — BAJIOBBIN; K JUHEHHBIM — IIITYPOBOM, OOPO310BHIT (1

€ro Pa3HOBUIHOCTH).



Toueunvie npobwvi

lImygnuou cnoco6 CcOCTOUT B OTOOWKE OTIETHHBIX KYCKOB (mITYy(hOB)
MOJIE3HOTO HMCKOIMAEeMOro MM B OTOOpPE KYCKOB MacChl MHUHEPAIbHOTO CHIPbS,
OTOWTOTO TIPHU MIPOBEICHUH BHIPAOOTKH. B 3aBHCHMMOCTH OT yCIIOBHIA ONIPpOOOBaHMUS
W BHJA TOJIE3HOTO HCKomaeMoro macca mpoObl kojebiercs ot 0,2 mo 2,0 kKr.
[tydubie npoObl  HCHONB3YIOTCS, TJIaBHBIM  00pa3oM g U3YYCHUS
MHUHEPAIBHOTO COCTaBa, CTPYKTYpP, TEKCTYP PYA U IS ONpEeACcICHHs] (GU3HISCKIX
CBOMCTB (00BEMHOM MacChl, BIAXKHOCTH, TPOYHOCTH U JIP.) MUHEPAJIHLHOTO CHIPHSI.
[lItydHoit crnocod, kKak MNpaBUiIO, HEMPUTOJECH IS HU3YYEHUS] XUMHUUYECKOTO
COCTaBa PYJbl U OKOHTYPUBAHUS PYAHBIX TEJ, TOJBKO B PEIKUX CIydasX, KOrja
OpPYACHEHHUE  XapaKTepHU3yEeTCs PABHOMEPHBIM  PACIpPEACICHUEM  LIEHHBIX
KOMIIOHEHTOB, IITY(HOH Crmoco0 MOXKET JAaThb peajbHOE NPEJICTABICHUE O
XUMHUYECKOM cocTaBe pynabl. JlocToumHcTBa 1mITyGHOTO crHocoba: BbICOKas
ONEPATUBHOCTb, MaJIas TPYAOEMKOCTb.

Toueunwviti cnoco6. Matepuan nTpoObI COCTaBIAETCS U3 KYCOUYKOB
(wactuuHbpix Tpo0) pasmepom 1,5-3,0 cm u maccoit 10-20 1, B3ATHIX Ha
OOHAXXEHHOM TJIOCKOCTH PYJHOIO TeJa (1o 320010 WM CTEHKE TOPHOUM BIPAOOTKH)
M0 ONpENEICHHON CHCTEME B 3aBUCUMOCTHM OT XapakTepa pachpeieieHus
UCCIIEYEMbIX KOMIOHEHTOB. Eciii M3MEHUYMBOCTH COAEPIKAHUS KOMIIOHEHTOB B
JIBYX HaIlpaBJICHUSIX OJMHAKOBA, TO YaCTUYHbIC MPOOBI OTOMpPAIOTCS MO
KBaJIpaTHOM ceTke. Eciv M3MEHYMBOCTH B OJHOM HAIpaBlIEHWU OOJIBIIE, YeM B
JPyroM, TO MPUHUMAIOT TMPSMOYTOJbHYIO, PEXe POMOMYECKYI0 ceTb. Ywucio
YAaCTUYHBIX TPOO, COCTABISIONIUX PSJIOBYIO TpoOy, kosiednercs ot 10 mo 20.
Paccrosinne mMexmy yacTUIHBIMEA TIpoOamu mpu kBaapaTHoil cetn 10x10 cM wim
20x20 cM, pexxe Oouiblie, a npu npsMoyronbHon - 10x20 cM unu 20x40 cm. Uem
CHWJIbHEE M3MEHUYMBOCTh, TEM dalle cleayeT OpaTh dacTuuHble TpoObl. OOrmas
Macca psAIOBOM MPOOBI COCTaBisieT OT 2-3 110 JACCATKOB Kr. JlOoCTOBEpHOCTH
TOYEYHOTO CIocoOa B3SITHUS MPOO MPsIMO MPOMOPIMOHATIBHA YHMCITY YaCTUYHBIX

po0.



Toueunslii cocod 1eneco00pa3Ho NPUMEHSTH AJI ONPOOOBAHUS MOLTHBIX
TEJ MOJIE3HBIX UCKOMAeMbIX. bIaronpusTHEIMKU TEKCTYpamMH pyA, s IPUMEHEHUS
3TOro crnoco0a, SBISIOTCS MACCHUBHBIE W BKpAILJICHHbIE, TI'PYyOONSTHUCTHIE C
HE3aKOHOMEPHBIM pacIpeieIeHueM MOHOMHMHEpANbHBIX arperaToB. B mociennem
cllydae TOYEUHBIH croco0 JaeT 0ojee HaleKHbIe pe3ysbTaThl, 4eM OOpO370BbIN.
OnHaKko B TPEUIMHOBATHIX PyJax C OYEHb XPYNKUMHU PYJHBIMH MHMHEpalaMu, a
TaKkKe B pylax ¢ rpy0omojocyaTold TEKCTYpOH, KOTJa IIMPHHA TMOJIOC OlM3Ka K
PACCTOSIHUIO MEXKY YaCTUYHBIMHU IIPOOAMM, TOUEUHBIH CIIOCOO MOXKET MPUBECTH K
CHUCTEMAaTUYECKUM OITUOKaAM.

JUis ~ MexaHu4eckoil ~ OTOOWKM  TOYEYHBIX  Npo0d  MNpUMEHSAETCA
po000TOOPHUKH Ha 0a3e MHEBMATUYECKUX NIEPPOPATOPOB.

T'opcmuvesoti (sviuepnuvisanusi) cnocob. Cnocod SBISETCS YHUBEPCAIbHBIM
JUIsL ONIPOOOBAaHMSI PHIXJIBIX MAacC MUHEPAJIBHOTO ChIPhSi — HaBaja OTOMTOW py.ibI,
pyIdbl B TPAHCIOPTHBIX COCYylIax, IMECKOB M3 POCCHIIEH, OTBAJIOB M JPYrHX
NOJOOHBIX MUHEPAIbHBIX CKOIUIEHHH. DTOT CHoco0 MOJ00E€H TOYEYHOMY, U
SBIIIETCS €r0 PAa3HOBUJIHOCTBIO JUId PBIXJBIX Macc. [opcTheBoil  crocod
3aKJII0YaeTCsl B 0TOOpE YaCTHUHBIX MPOO, U3 KOTOPBIX U COCTABISIETCS Mpoda u3
HaBaJia Mo KBaJapaTHOU ceTke co cropoHamu 20-50 cMm, a npsimoyronbHOi — 20-40
cM. Yucno dactuuHbIXx mpoO kojebiercs ot 10 mo 50. MuHHMMAaIbHOE YHCIIO
YaCTHYHBIX P00 OepeTcst U3 BarOHETOK, CAaMOCBAJIOB, BATOHOB, Yallle Mo CIoco0y
KOHBEpPTA B IITH TOYKAX, B YIJIaX U B LEHTPE.

O6beM oTHenbHOM YacTuaHOM mpoosl 20-200 M3, macca 50-600 r. 'ycrora
CETH 3aBUCHUT OT CTENEHH M3MEHYHMBOCTH paclpeaesieHHus] KOMIOHEHTOB B mpooe,
KPYTHOCTH U OTHOPOAHOCTH Pa3MEpPOB KYCKOB.

Oobvemuovle u niouwiadnvle npoovl

Banoswiii  cnocob, KOTOpbI siBiseTcs HauOoyiee JIOCTOBEPHBIM U
3aKJII0YAETCsl B CIUIOUIHOM OTOOpEe MHMHEpaJIbHOM Macchl (pyzbl), MOJy4yaeMoi Ha
HEKOTOPOM y4YacTKE Teja TOJIE3HOTO WCKOMAeMOro TpHU MPOXOJKE TOPHOMH

BbIpaOOTKU. Macca BajoBBIX MPOO MOXKET JOCTUTATh JECATKOB TOHH. B mpoOy



MOKET TIOCTYTIATh BCS OTOWTAs TOPHAs Macca WK ee 4acTh (Kaxkmas 3-s, 5-1, 10-a
U T.1. 0a/ibsi, BATOHETKA U JIp.).

BanoBsiif crioco® mpuMeHsieTCs TPH B3ATHH OO0JIBIICOOBEMHBIX MPOO IS
TEXHOJIOTMUECKNX  WCHBITAHWHA, I ONPEIASICHUS  COASpKaHWA  Ha
MECTOPOXKACHUSAX CIIIOJbI, ONTHYECKUX MHUHEPAJIOB, JparoleHHBIX KaMHEH,
alMa3oB W JApYyrux, oOJajaroumx KpailHe  HM3MEHYMBBIM  KaueCTBOM,
pacnpeneneHueM, MOJIE3HOTO MCKOMAeMOTO W HEPaBHOMEPHBIM pacIpenesieHueM
OCHOBHBIX II€HHBIX KOMIIOHEHTOB, @ TakKKe JIJisi KOHTPOJIA JPYTruX CIOCOOOB
onpoOoBaHMUs.

[TonoXkuTEeNbHOM CTOPOHOW BaJOBOIO OMPOOOBAHMS SIBJISETCS €r0 BBICOKAS
TOYHOCTb, OTPHUIATEIBHOW - HEOOXOJUMOCTh OTOOpa, TPAHCIOPTHUPOBKU U
nepepaboOTK OOJBIIIOT0 KOJWYECTBA MaTepHalia, YTO YCIOXKHICT M yAOPOKaeT
onpoOOBaHMUE.

3aoupxosuiti cnocob SBISETCS TPEACTABUTENIEM ILIOMIAIHBIX CIOCO00B U
INPUMEHSIETCA MPU ONMPOOOBAHUM PYIHBIX Tea Manol MomHocTu (10 40 cm), a
TaK)Xe TIPU OUYEHb HEPABHOMEPHOM pacCIpe/IeNICHUH IIEHHBIX KOMIIOHEHTOB B pY/IE.
3aaupKOBBIA CcMOCOO MPEACTABISIET COO0O0M OTOOWKY (3aJUpPKYy) pPaBHOTO CIIOs
MOJIE3HOTO HMCKOIMAaeMOoro MOIMHOCThI0 3-10 c¢M mo Bcell OOHaXXKEHHOW YacTu
PYJIHOTO Teja B 3a00€ UM CTEHKE TOPHOM BBIPAOOTKH.

[IpuMeHeHre OYeHb TPYAOEMKOro 3aJUPKOBOIO CrHocoda LeaecoodpasHo
JUIIH B TE€X CllydasX, Korjga 0oJjiee MpOCThie M MEHee TPyAOeMKHe (Hampumep,
00pO03/10BBII) HE 00ECTIEUNBAIOT HAJICKHOTO OINpEeCHUs KauecTBa. 3aUpPKOBBII
CIocO0 TIPUMEHSETCS KakK KOHTPOJBHBIM TPU BBISCHCHHH OTHOCHUTEIHHOM
MOTPEIIHOCTH PA3JIMYHBIX CIIOCOO0B OIPOOOBAHUS.

Jluneitnvie npoowt

bopo3zooswiii cnocob onpoOoBanus ABISETCS HanbOosee pacpoCTpaHEHHBIM
B Pa3BEIOYHON TPAKTUKE: MPHU OMPOOOBAHWU TOPHBIX BBIpaOOTOK Oosiee 70 %
npod oTOupaercss 00po3A0BBIM crocoOoM. CyllecTBYeT HECKOJIbKO BapHUaHTOB
B3sATUSL OOPO3MOBBIX MPOO: OOpo3da MPaBUIBLHOTO MPSMOYTOJBHOTO CEUYCHUS,

NyHKTUpHas U o0beMHas 00po3a.



B OonpmmHCTBE ciydyaeB Oo0po3Abl HUMEIOT MPSIMOYTOJIBHOE CEYEHHE.
WHorga mpUMEHSIOT TPEYToJbHBIE B MOMEPEYHOM CEYEHHH OOpO3/bI, a TaKkKe —
JMHENHO-TOYEUHbIN CIOCO0 (TaK Ha3bIBaeMas «ITyHKTUPHAasi 00po37ay).

Ilynkmupnas 60po3da MMEET MEHBIIYI0 JOCTOBEPHOCTh MO CPAaBHEHHUIO C
O00po370ii TPaBUIBHOTO CEUEHHUs, HO BIIOJHE JOCTATOYHYIO JJisi TIOJIE3HBIX
HCKOIAeMbIX C PAaBHOMEPHBIM pacipe/ielieHueM MHUHepanoB. Marepuan B mpooy
Oepercs U3 OTIEIbHBIX TOUYEK Ha PACCTOSHUU 2-3 CM KyCOYKaMH pa3MepoM 1-2 cM.
Macca marepuana ¢ 1 M 60opo3nbl yaie cocrasnser 1-1,5 kr. [lpu pyunom or6ope
O0pO370BBIX MPOO M3-3a TPELIMHOBATOCTH Py, Pa3IW4Usi CBONCTB MHHEPAJIOB
(TBepAOCTh, XPYNKOCTh) TPYIHO COXPAaHUTH MPABUIBHOE CEYCHHE OOpO3IbI, UTO
MO’KET IPUBECTU K omIMOKaM B onpoOoBaHuU. Bopo3noBbie MpoOBI JOJKHBI BO
BCEX CIIy4asX OpPHUEHTHPOBATHCS B HANpPaBICHUM MaKCHUMAalbHOW W3MEHYMBOCTHU
CBOMCTB IMOJIE3HOTO HCKOMAEMOI0, KOTOPbIE YacTO COBHAAAIOT C MOIIHOCTBHIO
3aJIEIKEH.

ObvemHas 6opo3da HE UMEET CTPOro oIpeeeHHoro ceueHus. Hazpanue eé
CBSI3aHO C T€M, YTO C KaXJOW €IMHUIbI JUIMHBI NMPOObI Oepercs paBHBIM 00BEM
MaTepuana, Hanmpumep ¢ Kaxaeix 10 cm Geperca 100-300 cm® pynsl. [TpuHATHI
00bEeM CTporo coOroaeTcsi MEpHBIM cocyaoM ¢ Bojoil. Crmoco6 obmamaer
BBICOKON IMPOU3BOJUTEILHOCTBIO, HO HE NMPUTOAECH B CIIy4ae PAaCTBOPUMBIX PY[
WIH PY/J C TIMHUCTBIMU MHUHEPATaMHU.

Ha mnpaktuke Kpyromagaromme 3ajexu (pyAHble Tena) OmnpoOyrTCs
TOPU30HTATBHBIMUA OOpO3/1aMHu, a TMOJIOTONAJaIe — BepTHUKaTbHBIMU. Ha
MECTOPOXKACHHSX, COACPXKAIUX PYAbl C TMOJOCYATOM, CIOUCTONW TEKCTYpaMH,
KOrja IiefiecooOpa3Ha CeNeKTHBHAs BbIEMKa 4YacTed pyIHOTO Tela, M KOraa
pyIHBIE TeJla HWMEIOT 3HAYMTEIBHYI) MOIIHOCTh, MPOU3BOAMUTCS CEKIIMOHHOE
onpoOOBaHHE.

[IpaBMIIBHO pACIMIONIOKEHHBIE M KAa4eCTBEHHO OTOOpaHHBIE OOpO370BbIE
poOBI JAFOT BIOJHE TOCTOBEPHBIC PE3YIbTATHI.

BoposnoBelii crtocod oTOopa Mpod MmpruemIIeM MOYTH ISl BCEX KOPEHHBIX, a

TAKKC MHOI'MX POCCBIITHBIX MeCTOpO)KﬂeHHﬁ, HO HEIIpUEMIIEM JIA OHpO6OBaHI/IH



pyl, UMEIIMUX OpEeKYHEeBUIHBIC, NUIMPOBBIC, TISTHUCTHIE TEKCTYPhI, Ha
MECTOPOXKACHHUIX JparoleHHbIX kamHedl u ap. K HemocraTkam Oopo370BOTO
crioco0a OTHOCUTCS HM3Kasl TPOU3BOIUTEIIBHOCTE (PYYHOM criocod oTdopa mpoo).

[Ipu paBHOMEPHOM pacHpeeIeHUN COACPKAHUM MOJE3HBIX KOMIIOHEHTOB B
pyne (korddunrent Bapuanuu 10 100 %), onmpoOoBaHrEe MOXKET MPOBOJUTLCA HE
CILJIOIIIHOW OOpO3/0M, a THHEHHO-TOYEYHBIM CIOCOO0OM (ITyHKTHUPHOU 00PO3/10H).

LlInyposoii cnoco6. 1lpu mmypoBoM crnoco0e onpoOOBaHUs MaTepUaIoM
poOkI CIIY>KUT OypoBasi IbUIb, MOJIy4aemasi Ipyu OypeHUH IIITYPOB C MPOIYBKOMH,
Wi 1muiam — npu Oypenuun ¢ npombiBkoi. IllmypoBoi cmoco® HaumOosee
3¢ dexTuBeH Ay B3ATUS NPOoO B PYIHBIX TeNaxX OOJBIION MOIIHOCTH, KOTOPbIE HE
BCKPBIBAIOTCSl TOJHOCTBIO TOPHBIMHU BbIpaOoTkamu. Imypsl, kak u OOpO3bl,
pacrnoJiaratoT B HallpaBJI€HUU HAauOOJbIIEH U3MEHUYMBOCTU OopyneHeHus. [ myOuna
HNypoB Mpu OypeHHH OObIYHBIMH TiepdopaTopamMu 7-8 M, KOJOHKOBBIMU
nepdoparopamu — 50 u GoJiee METPOB.

JIOCTOMHCTBAa WIMypOBOr0 crHoco0a 3aKiIoyalTCs B TOM, 4YTO MPOObI
OTOMpaOTCS MOMYTHO € OypeHHMEM UIMYpOB JUIsl MPOXOJIKH BBIPAOOTOK U HE
TpeOyeTcsi JOMOJHUTENBbHBIX 3aTpaT Ha oTOOop mnpoO. OCHOBHOW HEIOCTATOK
HITYPOBOIO CHOCO0a COCTOMT B TOM, YTO IO MaTepualy TpPyAHO, a HMHOIIa
HEBO3MOXKHO OIpPEACIUTh TPaHUIBl PYIHOTO Tela, €ro CTPOEHUE, KOHTYpPbI
MPUPOIHBIX TUIIOB M MTPOMBIIIICHHBIX COPTOB pyaA. Heiab3ss mpuMeHATh mImypoBoi
cnoco® s ompoOOBaHUs PYIHBIX Tel MajoOd MOIIHOCTH HU3-3a CHJIBHOTO €€
UCKaXCHHUSI.

Ombop npob6 npu Koioukosom Oypenuu. JlaHHBIM BUJ OMPOOOBAHMS
SBJIIETCSI OJTHMM WX HamOoJiee pacrpoCTpaHEeHHBIX. MaTepuanom MpoObl CIYKUT
KEepH, KepH W IIJIaM WIH TOJNbKo muiaMm. Hambonee q0CTOBEpHBIE pPE3yabTaThl
MOJTy4aroT MpH B3ATHUU NMpoO u3 KepHa. [[ocToBepHOCTH ONMpOOOBaHMS MO KEPHY
3aBUCUT OT TIOJIHOTHI €T0 BBIXOJA U CTEMEHW HEPAaBHOMEPHOCTH MHUHEPAIOB B
pyne. OcoOeHHO BIMSIET HAa TOYHOCTH PE3yJbTaTOB M30MpaTEeNbHOE WCTUPAHUE
KEepHa, KOTJla XPYMNKWE WM MSTKHE PYyJHbIE MUHEPAJIbl, OCOOCHHO CIIararoiue

NPOKUJIKA WIKA IEMEHT OpeKuuil, pa3pylaloTcs U BBIHOCATCA B BHE OypoBOM



MYTH, YTO PE3KO MCKaKaeT COCTaB PyAbl U KEpHOBOM mpoObl. M30uparenbHO
UCTUpaHUE KepHa MPOUCXOAUT HA MECTOPOKICHHUIX MOIUOACHA, PTYTH, CYpPbMBI,
yTJieH, BbI3bIBasl CUCTEMATUYECKHE MOTPEIIHOCTH ONPOOOBaHMUS.

[IpoOb1 3 kepHa oTtOmparoT mpu Bbeixoge ero Oomee 70%. Kepr moxer
UCIIOJI30BAThCSA JIJII XMMHUYECKOr0, T€OXMMHYECKOT0, MHUHEPAJIOrH4ecKoro u
TEXHOJIOTHUYECKOro oIpoOoBaHusa. B psagoByro (CEKIMOHHYIO) MpoOy Oepercs
MOJIOBHHA, PEKE YeTBepTasl 4acTh WM Bech KepH. [loMOBHHKM KepHA MOTy4aroT
packalibIBaHUEM €Tr0 He KepHOKOJe (MM pachnuiioBKoi) BIoJib ocu. OcTaBiiascs
OT  XHUMHYECKOro  ompoOOBaHUS  4YacThb  KEpHAa  HUCHOJB3yeTCs IS
MUHEPATOTHIECKOTO U3YUCHUS PY/I M COXPAHSIETCS KaK TyOIHrKaT.

K B3atuto npo0 u3 nuiama npu KOJIOHKOBOM OYpEeHHM MPUOETAI0T PEAKO —
IpU HU3KOM BBIXOJIE WJIM TMOTEpe KepHa. B 3ToM cimyyae NMpUHUMAIOT MEphl K
MOJIHOMY YJIaBJIMBAHUIO IILJIaMa.

Wuorga ans onpoOOBaHUS MCIONB3YIOT M KEPH, M IJIaM OJHOBPEMEHHO.
[Tpu >TOM B mpezAenax WHTEpBajia KEPH U IIJIaM COOUPAIOT B OTJEIbHBIE MTPOOBI U
aHaJIM3UPYIOT. JlJI1 TOBBIIIEHHUS] JOCTOBEPHOCTH OMNPOOOBAaHUS MPU HUZKOM
BBIXOJIE KEpHa MNPUMEHSIOTCA Teo(u3nyeckue MeToAbl (KapoTaXX CKBAaKHH),
KOTOPBIE TTO3BOJISIOT YTOUHUTH TOJIOKEHUE M KOHTAKTHI PYJHOTO Teja, a MHOTAa U
COCTaB Pybl.

Daxkmopul, onpedenaouiue 6b100p cnocooda omoopa npoo

Bribop cmocoba orbGopa mpoO 3aBUCHT OT 3agad  omnpoOOBaHUS,
OCOOEHHOCTEW CTPOEHMSI TEJ MOJIE3HBIX HCKOMAEMbIX M (PU3MKO-MEXaHUYECKHX
CBOMCTB MOJIE3HBIX HMCKOMAEMbIX W BMEMIAIOMIMX TOpoJ. Bo Bcex ciydasx oH
JOJKeH o0ecreunBaTh HaJCKHOCTh PE3yJIbTaTOB OMPOOOBAaHUS U ONEPATUBHOCTH
npobooTOOpa.

Jli psiioBOro ONMpoOOBAaHUS 3TUM YCJIOBUSM OTBEYAIOT JIUHEWHBIE CIIOCOObI
npobootdopa. Bexymum criocobom nmpo6ooTOOpa B TOPHBIX BRIPAOOTKAX SIBISETCS
O0pO310BBIM, a MpHU ONPOOOBAHUU CKBOXKHH KOJIOHKOBOTO OypeHus OTOMparoTcs

KEPHOBBIE MPOOBHI.



JIist w3ydeHus TEeXHUYECKHX CBOWCTB TMOPOJ W TOJIE3HBIX HCKOIMAEMBIX
4acTo OTOHMparoTcs ITYy(pHBIE TMPOOBI, ISl KOHTPOJS PAJOBOrO OMpPOOOBaHUS -
3aJIMPKOBBIE, a JIJIsl TEXHOJIOTUYECKUX CBOMCTB - BAJIOBBIE MTPOOHI.

['maBHBIMH TapamMeTpaMu MPOOOOTOOpa SIBIAIOTCS:- TEOMETPHUsS MPOO - UX
MOTIEPEYHbIE CEYEHUSs, ITTUHBI MHTEPBAIOB (MJIM CEKIIMil), @ B HEKOTOPBIX CIydasx
- MAacChl MCXOJHBIX IMPO00;- PacCTOSHUS MEXIy mnpobamu (Iar ornpoOOBaHUsA);-
ONTUMAJIBHOE YHCIIO MPOO HAa OLIEHUBAEMBIN 00bEM HEJP.

Ha BpIOOp momepeuHbIX cedueHuil mpo0 OKAa3bIBAIOT BIMSHUE (PU3nyeckue
CBOMCTBA TOJIE3HBIX HCKOIAEMBIX, TEKCTYPHO-CTPYKTYpHBIE OCOOCHHOCTH,
pacmpezieieHue IEHHBIX KOMIIOHEHTOB M Jp. Bompoc o BbIOOpe momepedHoro
ceueHHs  OOpo3d  JIOJDKEH  pemiaTbCsi  Ha  KaKIOM  MECTOPOXKICHHUU
AKCIIEPUMEHTAILHBIM TyTeM. [[TMHBI OTAEIBHBIX HHTEPBAJIOB OMPOOOBAHUS HE
JIOJDKHBI TIPEBBIIIATh YCTAHOBJICHHBIX KOHJUIMAMH MHUHHUMAIIBHBIX (pabodmx)
MOIIIHOCTEH PYJIHBIX T€T U MAaKCUMaIbHO JOMYCTUMBIX MPOCIOEB MYCTHIX MOPO/I,
BKJIFOYAEMBIX B OQJIAHCOBBIN KOHTYP.

Macchl npo6 ycTaHaBIUBAIOTCS OOBIYHO KaK (YHKIIUUA UX T€OMETPUUYECKUX
dbopm u pazmepoB. ToyibKO TpU ONMPOOOBAaHUU OCOOO IIEHHBIX BUOB IMOJE3HBIX
UCKOTaeMbIX (anmasza, 305I0Ta U Jp.), COACP)KAHUS KOTOPBIX HU3MEPSIOTCS
MUJUIMOHHBIMU (M MEHEE) JIOJISIMU TPOIIEHTa OT MX OOIIeH MacChl, MOSIBISETCS
HEO0OXOJIMMOCTh CAMOCTOSITEILHOTO pacyeTa KpUTHYECKUX Macc (00bEeMOB) MPoo.

Heob6xoaumocth BbIOOpa 11ara ompoOOBaHUS BO3HUKAET TOJBKO TMIPH
pa3BelIKe  MOJE3HBIX  HMCKOMAeMbIX  MPOCICKHBAIOMIMMU  BBIPAOOTKAMHU
(TpaHIIesMHU, IMTPEKaMH, BOCCTAIOIMIMMHU), & B OCTAIBHBIX CIydasX PaCCTOSHHUS
MEX Iy MpoOaMu ONPENEIIIOTCS TYCTOTON Pa3BEIOYHON CETH.

Oopabomka npoo

Heo6xoaumocTs B 00paboTKe MpoO BOZHUKAET B CBSI3HM C TEM, UTO UX MaCChI
BO MHOTO pa3 MPEBBIIIAIOT HABECKH, HEOOXOAMMBIC IIJISi MPOBEACHUS aHAIN30B.
OpHako mpu COKpalleHHWH OO0BbEMOB HayaldbHBIX MPOO HE JOJHKHO HAPYIIATHCS

YCIIOBUC TPEACTABUTCIIBHOCTH HABECCOK OTHOCUTCIILHO UCXOAHBIX MACC.



[Ipouecc 06pabOTKK BKIIOYAET MOCIEI0BATENbHbIE ONepalluu IPOOICHUS U
W3MEJIbUYCHUS, TPOXOYCHHS W TPOCCHUBAHMS, IEPEMENIMBAHUS M COKpAIICHUS,
COCTABJISIFOIINE CTAIUIO.

Obpabotka mpoO Bemercss oObIUHO B Tpu craauu. Ha mepBoit cramuu
MaTepuaa MnpoObl moaBepraercs xkpyntHomy opobaenuro (o 10 mm). [dns storo
HCIIOJB3YIOT JlabopaTtopHble MekoBbie apoouniku 58-JIP u 40-/IP. Ha BTopoi
CTaJIMU TIPOBOSAT MEIKUE UzMelbyeHHble TIPOOBI 10 nuameTpa yactuil 4-1,5 MM Ha
BaJIKOBOM Jnpobuiike Tuna 59-JIP. B 3aBepiuamiiyro CTaJaui0 OCYIIECTBIISIIOT
monkoe uzmenvyenue (ucmupanue) 1o 0,07 mm (B ciaydae OOJIBIIONH MaCChl MPOOBI
- Ha auckoBoM uctuparene tuna 60-JP, a mpobsr 10 50 r - Ha BUOpaMOHHOM
uctuparene bJIP-4).

Hcronp3yroT Takke CTep)KHEBBIE MEIBLHUIIBI U MEXaHUYCCKUE MCTUPATEIH.
[Ipn TpoxoYeHUH U TPOCEUBAHUM MPOUCXOJIUT pa3/eJICHUE YACTHI[ MPOOBI IO
KjaccaM kpynHocTtu. [lepen npobiieHneM W M3MeNbYEHUEM, YTOOBI HE JIPOOUTH
JIMIIHETO, TPOBOJAAT BCIIOMOTATENIbHOE TPOXOYEHHE: OTACNSAIOT Oojiee MENKHe
KJIACChl W HANpaBSIOT MX Ha CJCAYIONIYI0 OIepanuio. OTO TOBBIIIAET
NPOM3BOAUTENILHOCTh ~ JPOOJNEHUST W JaeT  BO3MOXKHOCTh  HM30€KaTh
nepeusmenbyeHuss mpoOwl. [locme »TuX omepanuii MPOBOAST KOHTPOJIBHOE
MIPOCEUBAHUE, KOTOPOE TMIO3BOJISIET KOHTPOJIUPOBATh MAKCUMAIBHBIA pa3Mep
YaCTHII MOCcIe APOOIEHUS.

Kpynnas ¢paxius, He mporieanias 4epe3 CUTO, CHOBA HANpaBIseTCS B
npoounky. IlepememmBanne Marepuana MPOU3BOIAT TOCIE IPOOJICHUS, €CIu
HaMe4JaeTcs CcokpamieHue mpoOsl. llenp mepememmBaHusi -  MOJyYeHHE
OJTHOPOJTHOTO MaTepuaja MpoObl U YCTpAaHEHWE POJIM CEeTperanud Marepuaia o
IUIOTHOCTHU ¥ pa3Mepy YacTHII.

TI'eonozuueckuii kKonmpoas onpodosanus

CucremMatrueckuii KOHTPOJIb OMPOOOBAaHUS COCTOUT: - B OINPEIACICHHUH
MPaBWIBHOCTH O0TOOpa Npol (B3ATHE MPOO OTHOCUTEIBHO 3JIEMEHTOB 3ajieraHus
PYIHOTO Tena, TMOJHOTHI OMPOOOBAaHWS TIO MOIMHOCTH, BBIAECPKAHHOCTU

napaMeTpoB (ceueHue OOpOo3Jibl), COOTBETCTBHE (HAKTUUECKON MacChl MPOOBI



TEOPETUYECKON;- B OTOOpEe B TOPHBIX BBIPAOOTKAX COMPSDHKEHHBIX MpoO B
KOJM4ecTBe He MeHee 5 % oT oO0miero uuciaa psSAaoBBIX Mpo0; - B MPOBEPKE
TOYHOCTM MApPKUPOBKM U TIPABWIBHOCTU BEACHUS JOKYMEHTAlMu (GKypHal
onmpoOOBaHWsI W Jp.); - B OIECHKE COXPAHHOCTH TIPpoO B TpoOIEcce UX
TPaHCIIOPTUPOBKU 710 TaOOPATOPHHU.

[Ipu omnepaTuBHOM KOHTpoOJe oTOOpa mpod — He MmeHee 5 % Bcex mpod
MOJIBEPTaeTCs KOHTPOIO: (PAKTUUECKHE U PacueTHbIE MAcChl BCEX CPaBHUBAEMBIX
po0 BHOCSTCS B KypHal orpoOoBanus. CiydaiiHble OTKJIIOHEHUSI (aKTUUECKOU U
pacyeTHOM Macchl Npood He JOJKHBI peBbiaTh 20 %.

Ouenka 0ocmogepruocmu 2e0102u4eck020 OnPodOaAHUA 2OPHBIX
8bIPAOOMOK U CKANCUH

OCHOBHBIM T'€OJIOTHYECKUM CITIOCOOOM ONPOOOBaHUS PYAHBIX TEJ MOJE3HBIX
MCKOIIAeMbIX B TOPHBIX BBIPAOOTKAX SIBJSIETCS OOpPO3/IOBBIN, a IPU PaAaBHOMEPHOM
pacrmpesiefieHuy COJIepKaHUM TIOJIE3HBIX KOMIIOHEHTOB B pyJi€ - TOUYCYHBIM H
JUHEUHO-TOYCUHBIM (MyHKTUpHas Oopos3na). JlocTtoBepHOCTH OOpPO310BOrO,
TOYEYHOTO U JIMHEHHO-TOYEYHOTO ONPOOOBAHMSI KOHTPOJIUPYETCS BAJIOBBIMU U
3aIMPKOBBIMU TTpoOaMHU.

Ha mecTopoxaeHusx ¢ paBHOMEPHBIM U HEPABHOMEPHBIM pacIpeieiCeHueM
coJiep>kaHuil moje3HbIXx KOMIoHEeHTOB (V 10 100%) MOMKHO KOHTPOIUPOBATHCS
He MeHee 30 psgoBeIX TpoO, a HA MECTOPOXKICHUSIX C  OoJbLieil
HEPAaBHOMEPHOCTHIO - HE MeHee 50.

JIOCTOBEpHOCTh T'€0JOTMYECKOIO OMPOOOBAaHUSA CKBAXKMH OLEHUBAETCS
NPSMBIM M KOCBEHHBIMH MeToAamHu. K MpsMbIM MeTomaM 3aBepKH OTHOCSTCS: -
KOHTPOJIb JITaHHBIX aHAJIM30B KEPHOBBIX MPOO pe3yiabTaTaMu Teo(hU3UIECKOTO
OnpoOOBaHMUS CKBaXWH (MpU JOKAa3aHHOW JOCTOBEPHOCTH TeO(PU3NIECKOTO
onmpoOOBaHMs); - 3aBepKa JAHHBIX OYPOBBIX CKBAXMH OOPO370BHIM WJIM BaJIOBBHIM
(pexe 3aIMpKOBBIM) ONMPOOOBAHUEM TOPHBIX BBIPAOOTOK, MTPOUICHHBIX 110 CTBOJIAM
KOHTPOJIUPYEMBIX CKBaKWH; - KOHTPOJIb OMPOOOBAHUS CKBAXKHH KOJOHKOBOTO
OypeHus: 0TOOPOM KEPHOBBIX MPOO M3 CKBXXHH OOJBIIOTO JAUAMETPa, KOTOPHIE

OypsTCs MO cTBoJIaM WM BOMM3U (3-5M) KOHTPOJIHMPYEMBIX; - COMOCTaBIECHUEM



JaHHBIX ONpPOOOBAaHMA KEpHA MPU €ro pasIuyHOM BBIXOJE C pe3yJbTaTaMH
onpoOOoBaHMs MIJJaMa U MyTH, OTPaOOTaHHBIX C TOTO K€ UHTEepBaja.

Ecin nepeunciieHHble CHOCOOBI 3aBEPKU IO KaKUM-TMOO IMpUYMHAM
HEBO3MOJKHBI, JIaHHbIE  KEPHOBOIO  OMNPOOOBAHMS  JIOIMYCTUMO  3aBEPATH
pe3ysbraTaMu yaapHo-kaHatHoro 0ypenus (YKB) npu ycioBuu ycTraHoBIEHUS UX
JOCTOBEPHOCTH. JlJI1 OLIEHKH JOCTOBEPHOCTH omnpoOoBaHusi ckBaxuH YKbB (B
YaCTHOCTH TP PAa3BEJIKE POCCHINEH) MPOBOAATCS CHELHAIbHBIE 3aBEPOYHBIC
paboThl: MPOXOJKA IO HUM KOHTPOJIbHBIX UHIyppOB WM OypeHHE CKBa)XMH
oonpmioro auamerpa - 500 Mmm u Oonblue (IIyp(PpOCKBAKUHBI), TPOXOJIKA PACCEUEK
u3 myp¢oB (maxrt) B cTBope ckBaxkuH YKb mnm B HemocpeacTBeHHOM 0JIM30CTH
(3-5Mm), a TakKe - TpaHIIEH O Pa3BEIOYHBIM JIMHUSIM CKBaXKUH.

KonuyecTBO KOHTPOJIBHBIX BBIPAOOTOK JOJHKHO cOCTaBisATh 5-10 % ot
YHClla CKBa)KUH, PACIOJIOKEHHBIX B KOHTYpE 0ajJaHCOBBIX 3allacOB POCCHINH, HO HE
meHee 20. [Ipu Gonbiiom KoianuecTBe NpoOypeHHbIX cKkBakuH - 50 BeIpaboTOK. B
UCKIIFOUUTEIBHBIX CIIy4asX, KOIr/la MPOXO0JKa KOHTPOJIbHBIX TOPHBIX BBIPAOOTOK
WIH CKBa)XHUH OOJIBIIOrO AMAaMeTpa HEBO3MOXHA, B LIEJSAX KOHTPOJS JOMYyCKAeTCs
Oypenue KycTtoB ckBakuH YKb, npuuem KOHTpOJIbHBIE CKBaKUHBI (JIMHUN)
pacrnosararoTcs BOJIM3U KOHTPOJIUPYEMBIX.

B sTuX ciayyasx CONOCTaBIAIOTCS AAaHHbIE ONMPOOOBaHUS HE OTAENIbHBIX
BbIPA0OTOK, a TE€0JIOTMYECKUE pa3pe3bl B LEIOM, COCTaBJICHHBIE Pa3/IEIbHO IO
OCHOBHBIM U KOHTPOJIbHBIM CKBKHHAM.

[Ipu nmpoBeaeHUM ONpPOOOBAHUS BO3ZHUKAIOT PAa3HOOOpA3HBIE TEXHUYECKUE
MOTPEIIHOCTH, KOTOPBIE AEIATCSA Ha CIydailHble M cucTeMarndeckue. CiydyaliHble
NOTPEUIHOCTH BO3HUKAKOT MO MHOTMM NPHYMHAM M HEYCTPAHUMBI IO CBOEH
npupoge. CucreMaTHuecKUEe MOTPEIIHOCTH MOCTOSHHBI B KaXKIOM OTAEIbHON
npo6e, YTO BHOCHUT CYIIECTBEHHYIO OIIMOKY B IIOJICUET 3aacoB.

BrisBiieHne ciydaifHBIX TOTPENIHOCTEH OMPOOOBAaHUS OCYIIECTBIIACTCS
NyTeM MOBTOPEHHS] ONMPOOOBaHUS NPH YCIOBUM PABHOTOUYHOCTH HAOIOJEHUN:
00p0o370BYyI0 TIPOOY KOHTPOJUPYIOT PSAJOM PACIOJIOKEHHONW OOpO3M0H TOTrO XKe

CeUeHMs]; TpOoOy U3 MOJOBUHBI KEPHA KOHTPOJIUPYIOT APYTOM MOJIOBUHOM U T.1I.



OtpaboTka OCHOBHBIX W KOHTPOJIBHBIX MPOO BEACTCS MO OJHOU CXEMe.
AHanmu3 mpo0 TOJDKEH BBITIOJNHATCS B OJHOHN J1abOpaTOpHuH, >KEIaTeIhbHO B OIHO
BpEMsI OJTHUM U TEM K€ HCTIONHUTEIeM. [Ipu coOMoieHnN STUX YCIIOBUI CepHsl U3
20-30 OCHOBHBIX M KOHTPOJBHBIX TMPOO JaeT BO3MOXKHOCTb OIPEACTUTH
CIIy9aifHyI0 TIOTPEITHOCTh OMPOOOBaHUSI.

Konmponws kauecmea oopadbomku npoo

N3-3a  HECOOTBETCTBUSI  CXeMbl  00paboTkHM  mpoOd  OCOOEHHOCTSM
pacmpeneneHdss B TpoOax TOJE3HOTO KOMIIOHEHTa, a Takke B CB3H C
BO3MOYKHOCTBIO H30HMpATEIBbHOTO BBIHOCA W3MEIHYACMBIX YACTHIl BBITSDKHON
BEHTWISIMEW W  3arps3HEHUEeM oOpabaThiBaeMOro MaTepuana OcTaTKaMu
OpeAbAyIuX Mpod, HEoOXOAMM KOHTPOJb KadecTBa 00padoTku mpoO. Jlis
BBISIBJICHUS C/1YYAUHOU TIOTPEIIHOCTH MPOBOJUTCA IKCIIEpUMEHTAIbHAs 00paboTKa
30-50 mpo6. Cucmemamuueckass TOTPEITHOCTh OOPaOOTKU TPOO BBISBISETCS
COIOCTaBJICHUEM CPEHUX COJCPKAHUW TMOJIE3HBIX KOMIIOHEHTOB B Mpo0ax U B
Martepualie 0TX0JI0B 00paboTKH Mpoo.

JUisi  TOJNIe3HOT0  MCKOMAaeMoro €O CPaBHUTEIBHO  PAaBHOMEPHBIM
pacnpeneiieHueM COACP)KaHWsI JOMYCTUM  CISAYIOIMIMA BapHaHT: OCTaTKU
cokpamienust 40-50 psmoBeIX TIPoO OOBEAMHSIOTCS B OAHY NpoOy. PesymbTaTsi
aHAJIM30B KOHTPOJIMPYEMBIX MPOO M JaHHBIE MO KOHTPOJBHOU (0OBEIMHEHHOW)
npoOe CpaBHUBAIOTCSI.

3aoanue:

H3 ecex eviOpannvix Ha Kapme NPEOnoIaAzaemvlX MecmopoIHCcOeHUl
evloupaemcs 00HO, Hauobonee nepcnekmuenoe. Jlna He2z0 NPoeoOuUmcsa
nepeuuHoe 2eoxumuyueckoe oOnpodosanue 011 OnpedeNeHUs XUMUUECKO20
COCMaga noJe3HbIX U 6PeOHbIX KOMNOHEHN 08, MUHEPAI0ZUYeCcKoe Onpoodosanue
C Uenvlo OnpeoeneHus cocmaea pyo U eMeuwarnuiux Nnopoo, a makice
mexHuueckoe U MmMexHOo102uuecKkoe Onpobdoeanue @vluienepeuucieHHbIMU

Memooamu.



