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Metoanveckune pekoMeHaanuu no npumMenenuro Kinaccudukanum 3anacos
MeCTOPOKIeHMI ¥ MPOTrHO3HBIX PeCypPcoB TBEPAbIX MOJIe3HBIX HCKOMaeMBbIX
(I THEBBIX M Le3MeBbIX PYA)

| OO0mme cBeIeHUs

1. Hacrosimue MeTtonuyeckne pekoMeHIauu mo npuMeHennto Kiaccudukamnmm
3allacoB K MECTOPOXKJACHUAM JIMTHUEBBIX M 1E3UMEBBIX pya (mainee — Mertoauueckue
peKOMeHauu) pa3paboTaHbl B COOTBETCTBMHM C [lomokeHneM o MuHHCTEpCTBE
IPUPOIHBIX pecypcoB Poccuiickonn denepauyu, yTBEPKIACHHBIM ITOCTAHOBJICHUEM
[IpaButenbctBa Poccuiickoit ®enepanmu ot 22 wutons 2004 r. Ne 370 (CoGpanue
3akoHoj1atesbecTBa Poccuiickoit depepanuu, 2004, Ne 31, ¢1.3260; 2004, Ne 32, cT. 3347,
2005, Ne 52 (3u.), ct. 5759; 2006, Ne 52 (34.), ct. 5597), Ilonoxenuem o denepanpHoM
areHTCTBE IO HEJPOMOJIb30BAHUIO, YTBEPKACHHBIM IOcTaHOBIeHUEeM [IpaButenbcTBa
Poccutickoit ®enepanun ot 17 utons 2004 r. Ne 293 (Cobpanme 3akOHOAATEIHCTBA
Poccutickoit @eneparuu, 2004, N 26, ct. 2669; 2006, Ne25, c¢1.2723), Knaccudukarueit
3amacoB MECTOPOXIEHUUW W MPOTHO3ZHBIX PECYPCOB TBEPABIX IOJIE3HBIX HCKOMAEMBIX,
yTBepxkaeHHOM mnpukazoM MIIP Poccum ot 07.03.1997 Ne 40, wu coapepxar
pEeKOMEHJaMu 1Mo TpuMeHeHnto Kiaccudukamum 3amacoB  MECTOPOXKICHHH |
MIPOTHO3HBIX PECYPCOB TBEPJABIX IOJE3HBIX HCKOMAEMBIX B OTHOILICHHM JIUTHUEBBIX U
L[E3UEBBIX PY/I.

2. Metoanyeckue pEeKOMEHAAIMU HAMNpaBiICHbl HAa OKAa3aHUE MPAKTUYECKOU
MOMOIIM HEJPOMOJIb30BaTENsIM W  OpPraHU3alMsIM, OCYIIECTBIAIOIIUM IOJATOTOBKY
MaTepUaIoB MO TMOJCYETY 3alacOB MOJIE3HBIX MCKOMAEMbIX M IMPEJICTABISIONIUX MX Ha
rOCYJIapCTBEHHYIO AKCIIEPTHU3Y.

3. Jlutmit — cepeOpucTo-Oenblii MeTamun (Ha BO3AyXe OBICTPO TYCKHEET),
OTJIMYAIOIIMICS HEOOBIYalHOM JIErKOCThIO (IUIOTHOCTH €ro camash HHM3Kasg M3 BCEX
metaiuioB — 0,53 F/CM3), OOJBIION TEMI0EMKOCThIO (OJIM3KON K yJIETbHON TETNIOEMKOCTH
BOJIbI), HMCKJIIOUUTEIbHOW PEaKIMOHHONW CHOCOOHOCTBIO, JIETKO O0pa3yeT CIUIaBbl C
OepuiiieM, MarHueM, aTlOMHUHUEM, MEJbI0, CBUHIIOM.

B XIX B. nuTHii DPUMEHSJICA B OIPAHMYEHHOM KOJUYECTBE B MEJHUIIMHE.
HckmounTenpbHoe 3HaueHue oH mpuoodpen B 50-x rr. XX B., Korja ObUIO YCTaHOBJICHO,
yro uzoron °Li mMoxker CIIY)KUTh MUCTOYHUKOM IOJYyUYCHHsS] TPUTHSI, HEOOXOIUMOTO st
OCYILIECTBJICHUS TEPMOSAIEPHBIX IMpoueccoB. [loTeHIManbHBIA KPYMHBIM MOTPEOUTENDH
JUTUSL — DHEPreTHUYECKUE YCTAaHOBKH, pEANM3YIONIME YIPaBIAEMYIO PEAKIHIO
TEPMOSIZISPHOTO CHHTE3a, OyIyIIre OCHOBHBIE MCTOUYHHMKH SHEpPruu. B mocnemnue roasl
BEIyIIeH 001acThi0 TMPUMEHEHHS JIUTHUS CTajla aJIIOMHUHHMEBAas IPOMBIIUICHHOCTh —
no6asku 3-5 % kapOoHaTa JTUTHS B aJIOMHUHHUEBBIEC HJIEKTPOIH3EPHI CHUKAIOT PACXOJd
anekTposnepruu Ha 20 % (B 0OIIel CI0XKHOCTH) M COKpAIalOT HE MeHee uyeM Ha 25 %
AMUCCUIO (TOPHUIOB B OKPYKAIOIIYIO CPENY.

Jlutuii (B Buge 00€3KENEe3HEHHOTO CIOAYyMEHA, MeTaauTa U KapOoHaTa JIUTHS) —
TPaAUIIMOHHBIN KOMIIOHEHT CHEIUATbHBIX BUJOB KEPAMUKH, CTEKJIA U CUTAJIIOB.



JluTueBble COMM JKUPHBIX KHUCIOT CIIY>KaT OCHOBOM BBICOKOKAYECTBEHHBIX
KOHCUCTEHTHBIX CMa30K, paboTaloumx B IMIMPOKOM TeMIepaTypHOM auana3zoHe (ot —60
10 +60 °C).

BecprMa mepcrnieKTUBHBIM HANpPaBICHUEM HCIOIb30BAHUS METALNTMYECKOTO JTUTHUS
CTAHOBSITCS AIOMUHUEBBIE CIUIaBbl (96 % Al, 3 % Li u psg Apyrux KOMIIOHEHTOB) JJIS
AaBUALMOHHOW U a3pPOKOCMHMYECKON MPOMBIIIEHHOCTH; 100aBKa JTUTUSI K aBUAI[MOHHBIM
aTIOMHUHUEBBIM ciuiaBaM Ha 10 % cHuxkaeT Maccy KOHCTPYKUUNA U TeM cambiM Ha 20 %
Ha €IMHUILY MacChl MOBBIMAET 3PPHEKTUBHOCTD IKCILTyaTallud CAMOJIETA.

B anexTpoTeXHMYeCKOW IPOMBINUIEHHOCTH JUTUM wucnoib3dyercs B XHWTax
(XMMUYECKUX MCTOYHUKAX TOKA) — KOMIIAKTHBIX DJIEKTPUYECKUX Oarapesx s
3JEKTPOHHBIX YacOB, CTUMYJSTOPOB CEPACUHON NEATENbHOCTH, YCTPOWCTB MaMSITH B
OBM, ¢oto- u kuHOKamep. Iurpockonuyeckue coeAuHEHHs] JUTHS S()PEKTUBHO
MIPUMEHSIOTCSL B YCTAHOBKaX KOHJIWLMOHUPOBAHUS BO3AyXa (TUAPOKCU JIUTHUS BXOJIUT B
CUCTEMBI KM3HEOOECIIEUeHNUsT KOCMOHABTOB), B IIPOM3BOJICTBE IUIa3ypeH, ’KapOCTOMKHX
aMaliel JUIsl peaKTUBHBIX U TypOOPEaKTUBHBIX JIBUTaTENEH, BHICOKOTIPOUYHBIX IIEMEHTOB,
JIAKOB M KPAcOK, a Tak)Ke B MeAUIIMHE (KapOOHAT JIUTHS) U Psijie PYTruX o0acTei.

CtpykTypa MUPOBOTO MOTPEOJICHUS JHUTHS TO O0JIACTSM NMPUMEHEHUS W BHUJIAM
TOBapHbIX MPOAYKTOB TakoBa (%): MPOU3BOJCTBO AJIFOMUHMS, CTEKIA U KepaMuKu — 48
(kapOOHAT TUTHS); KOHCUCTEHTHBIE cMa3ku — 20 (THAPOKCH JTUTHS); CTEKIIO, KepaMUKa
— 15 (MuHepabHBIE KOHIIEHTPATHI); KOHAULIUOHUPOBAHNE U OYMCTKA BO3JyXa U T'a30B —
O (conmu nUTHA); aKKyMYJISITOpHBIE OaTapeu, CIUlaBbl — 5 (METaiul); KaTajau3aTopbl AJs
NoJIydeHus Kayuyka — 2 (OyTuii-nutuii); ¢papmareBTUKa U Ipoyre 00JacTH MPUMEHEHUS
- 1.

Le3uit — OnmecTsammuii MeTaml O€Ioro mBeTa C KEITOBATHIM OTTECHKOM, CaMBbIi
MATKHM HW3 BCEX METAUIOB, HMMEIONMUN IUIOTHOCTL 1,87 F/CM3, CaMyl0 HM3KYIO
teMmrepatypy miaBieHus (+ 28,5 °C), obGnagarouuii YHUKaJIbHBIMH CBOMCTBAMU — W3
BCEX METAJJIOB OH Haubosiee JIErKO MOHU3UPYETCS MPH OOJIYyYEHUU COJIHEYHBIMU WIU
KOCMHUYECKUMHU JIydaMH; TpU HArpeBaHUM I€3MM CTAHOBUTCS HCTOYHMKOM MOTOKA
AJIEKTPOHOB, HA YE€M OCHOBAHO IMPOU3BOACTBO (HOTOZIEMEHTOB, (POTOIIEKTPOHHBIX
YMHOKUTENEH AIEKTPOHHO-ONTHYECKUX MpeoOpa3oBaTesield, COMHEUHbIX Oarapeil. ITo
CBOMCTBO, Hapsimy ¢ Ooubmioir atomHoi Maccoit (132,91) m HuU3KOW Temmeparypoun
KUIEHUS, OTKPHIBAET MEPCIEKTUBbI UCIIOJIH30BAaHUSI 11€3UsI B KAUE€CTBE TOILIMBA B MOHHBIX
PAaKETHBIX JBUTaTeNAX I KOCMHUYECKHMX IIOJIETOB, a TaKXe [JI IOBBILICHHUS
3¢deKTUBHOCTH pabOThl IJIA3MEHHBIX TEHEPATOpOB, T. €. HEMNOCPEICTBEHHOTO
npeoOpa3oBaHUsl TEIMJIOBOM HSHEPruM B BJIEKTPUUYECKYIO, UYTO OCYLIECTBIAETCS B
MarHUTOTUIPOAMHAMUYECKHUX M) reHeparopax U TEPMOIIIEKTPOHHBIX
npeobpazoBatensax (TIII).

4. CpenHee comepKaHHe B 3eMHOiT Kope mutusi — 2,7-107 %, nesus — 3,7-107" %.
Jlutrit BxomMT B cocTaB 86 MHHEpPAIOB, B OCHOBHOM CHIJIMKAaTOB W QocdaroB, HO
U3BJIEKAETCA OH MPEUMYILIECTBEHHO U3 crioayMeHa (nmpuMmepHo 80 % Bcex 3amacoB JIUTHS
B SHJOTE€HHBIX MECTOPOXKJICHUSAX CBSA3aHBI CO CIIOJYMEHOBBIMU pYyJlaMu); 1Ie3Uil 00pa3yer
CBOM COOCTBEHHBI MHHEpaNl — MOJUIyLUT, B M30MOpHOU (hopMe BXOIUT B COCTaB
MUHEPAJIOB C OJIArOMPUSTHOMN JJISl 3TOTO CTPYKTYpPOH (CIIObI, OEpUILIbI, ACTPOPUILIUT),
a TakKe Ie3UeBbId OMOTHUT, coaepkanuit 10 4—6 % Cs,0 (tabauna 1). MuHepanbl TUTHS
U 1E3Usl XapaKTEPU3YIOTCS BBICOKOM H3MEHUYMBOCTBIO COAEP)KAHUN KaK OCHOBHBIX
KOMIIOHEHTOB, TaK M 3JIEMEHTOB-IIPpUMECEN B TMpeiesiaXx OTACJIbHBIX PYIHBIX TENl U
MECTOPOKJIECHUMN B LIEJIOM.



Tabmumna 1

Ba:xxneiiimue NMPOMBINNJICHHBIC MUHEPAJIbLI JIMTUS U HE3US

Munepan CTpyKTypHO-XUMUYECKas Copnepxanu | OnemeHntsl- |IlnoTHOC
dbopmyna e Li,0, MpUMecH Th,
Cs,0, % r/em’
MuHepansl 1uTus
Cnoaymen LiAI1(S1,0¢) Li,0 5,9-7,6] Rb, Cs, Ga, | 3,1-3,2
Sn

AmOmronut |LiAl(PO,)F Li,O 7,6 |Sn, Ga, Be, Ta| 3,0-3,1

MonTtebpazur |LiAl(PO4)OH Li,0 7,0-9,0 - 3,0-3,1

[leTamut LiAISi,40q Li,O 3,4-4,1 Ba, Sr 2,4

OBKPUITUT LiAlSi0,4 Li,0 6,1 Ba, Sr, Ga, | 2,6-2,7

Be, Sn
Jlenuponut KLi1,5A12,5Si3010(F, OH)2 — leO 4,1—5,5 Ge, Tl, Ga, 2,8—2,9
KzLi3AISSi6020(F, OH)4 Rb, Cs
HunaaBanmeaut |KLiFeAl,S1;0,0F, Li,0 2,9-4,5 Rb,Cs,Be | 2,9-3,2
[Homunmutnonut|KLi,AlSi,040(F, OH), Li,O 5,5-8,8 Rb 2,8
Munepasl 1e3ust
[Momnyuur CsAlSi,0O4 H,O Cs,0 20- Rb, Be,Li | 2,8-2,9
36,1
Lle3ueBsrit (K, Cs, Rb)(Fe, Mg); Cs,0 o 6 Li, Ga,Rb | 3,0-3,1
OMOTUT [Si3A100](F, OH),
5. OCHOBHBIMH CBIPHEBBIMM HMCTOYHMKAMU JUTUS B Poccum sBIAIOTCS

peAKOMETaUIbHBIE METMATUThl M TPAHUTHI, COJEPKAIUE CIOAYMEH, MHOTAA METAJIUT,
JETIUIOIUT, peXe aMOTUTOHHUT M IBKPUNTUT (Tabn. 2), a 3a pyOekoM — oOOoramieHHbIe
JUTUEM BOJBL: pama BBICOXIIUX O3€p, paccoibl MOA3EMHBIX, a TaKXe CHIIBHO
UCHApSIIONINXCS  BOJHBIX  0acceiHOB, BBICOKOMHHEpAIU30BaHHBbIE  H0J00pPOMHbBIE
He(TSAHBIE MOA3eMHBIE BOJIbI. [IONTyTHO TUTHI MOKET U3BIEKATHCS U3 PA3IMYHBIX CITFOJT
(UMHHBAJIBJIUT, JICIUJIOJIUT, TOJWIUTHOHUT) TpPHU pa3pabOTKe MECTOPOXKICHUN B
METaCOMAaTUYECKH U3MEHEHHBIX TPAHUTAX U PA3JIMUYHbIX IPEH3EHOBBIX MECTOPOKICHUM.

MecropoxkaeHus  JUTHS W Le3usi B PEIKOMETAJUIBHBIX  I[eTMaTHUTax
MOAPA3ACINISIOTCA Ha JBa MPOMBIILICHHBIX THUIA: JINTUEBbIE U JUTUH-1IE3UI-TAHTAIOBBIE
MECTOPOKIAEHHUS, 111 KOTOPBIX COOTBETCTBEHHO OCHOBHBIMM IOJIE3HBIMU KOMIIOHEHTAMU
[P TIOJICYETE 3alacOB CUUTAKOTCSA JUTUNA U TaHTaJ.

JlutueBble MecTopoxkAeHUss B rermMarutax (3aButuHckoe, Komamoszepckoe,
Tacteirckoe B Poccuu, Kunrc-Mayntun B CIIIA) npeacTaBiieHbl TUHEHHO BBITSHYTHIMU
cyOnapajieIbHbIMA KPYTOMAaJAA0IIUMH KHJIaMUA TErMaTUTOB, MPOTATUBAIOIIMMHUCS Ha
MHOTHE COTHH METPOB M KWJIOMETPHI BJOJb 30H PETMOHAIBHBIX Pa3ioMoB. MOIIHOCTh
xun uzMensiercss or 0,5-1 nmo 2-25 M. BepTukanbHblii pa3Max CHOJYMEHOBOIO
opyaeHeHus  3-3,5 kM. BMemawomumu  SABISIOTCS  pa3iiMUHbIE  TOPOABI,
MeTaMophr30BaHHBIE 10 KOpAUEPUT-aMbUOOTUTOBOM (haruu.

[lermaTtuTOBBIE PYAHBIE TENNAa XapaKTEPU3YIOTCS dYalle BCero ciaabo 30HAIbHBIM
CTPOCHHMEM, IIPU KOTOPOM KpaeBbl€ 30HBI CIOKEHBl MEJIKO- WU CPEAHE3EPHUCTHIM
KBapL-aIbOUTOBBIM HWJIM KBapll-MUKPOKJIMHOBBIM arperatroM. Pasmep BblaeneHuit
CIIOAYMEHA B LEHTPAJIbHOM 30HE PEe3KO yBenuuuBaercs, aocturas Hepeako 0,5-1,5 M,
KPUCTAJUIBI CIIOAYMEHA 4Yalle BCEro pacloiiaraloTcsi OPHEHTUPOBAHHO — Tpy0o
NEePNEHIUKYISIPHO IMOBEPXHOCTSAM KOHTAKTOB PYIHBIX TE€J, YTO CJIEIYET YYUTHIBATH MIPU
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UHTEpIpeTaluu onpoboBaHusi ckBaxkuH. CojaepxkaHue croaymeHa B pyaax 15-25 %,
Li,O 0,5-1,5 %. IlonytHpiMu koMIoHeHTaMu siBiisitoTcst Ta,Os (0,005-0,01 %), BeO
(0,04-0,07 %), Sn (0,03-0,08 %) u moneBoii mmar.

JluTuii-ue3nit-TaHTano0Bble MECTOPOKICHHUS B METMATUTaX OOBIYHO MPEACTABICHBI
MOJIOT03AJIETAIOIIUMHU TIJIUTO- WKW JUH3000pa3HBIMU PYIHBIMH TEJaMH C 30HAJbHBIM
BHYTPEHHUM CTPOCHHEM M XapaKTePU3YIOTCS HEPAaBHOMEPHBIM paclpeelieHHEeM BCEX
MIOJIE3HBIX KOMIIOHEHTOB, OCOOCHHO MOJITYIMTA, OOBIYHO MPUYPOUYEHHOTO K paslyBam
*ua. MHorma B 3THX pyJaX OCHOBHBIM MHHEPAJIOM — KOHIIEHTPATOPOM JIUTHS U IE3US
apisietcss  nenuaoaut (0,3-1,3 % Cs,O), oOpasyronmii 3a4acTyl0 JIMH30BHJIHbBIC
MPaKTUYECKH MOHOMHUHEpAJIbHBIE CKOIUJICHHUS B OCEBBIX YacTSAX MErMaTUTOBBIX Tell.
Kpome cnonymena u jenuaoiauTa JUTUA KOHLEHTPUPYETCS B METAIUTE, 3BKPHUIITUTE,
MOHTEOpa3uTe, a TAKXKEe B JIUTHEBOM MYCKOBUTE. TaHTal B 3TUX MECTOPOKICHUSIX
SIBJISICTCS OCHOBHBIM I10JIe3HBIM KoMmmoHeHToM (0,01-0,04 % Ta,0s). Ero ocHOBHBIMU
MUHEPAIAMU-KOHIIEHTPATOPAMHE SIBJISIFOTCSI KOJYMOUT-TaHTAIUT, BOJUKHUHHUT, MUKPOJIUT.
[TonyTHBIE TMOJE3HBIE KOMIIOHEHTHI — OJIOBO W OCpWIIMH — TNPUCYTCTBYIOT B
coaepxkanusx: Sn 0,04-0,1 %, BeO 0,02-0,07 %.

TabOmuma 2

HpOM])IIH.]'leHHLIe H MOTEHIINAJTbHO-IIPOMBIINIJICHHbLIC THIIbLI MeCTOpO)KIleHHﬁ
JIMTHUSA 1 L Ee3Uusi

CTpyKTYypHO- Coneprxan
[Ipomeinen | Mopdosoruyec . ue [Monmyt | IIpoMblmuIeHHBIH
N N IIpupoaHsrii .. | IIpumepsl
HBIHA THUII KU TUII U N OCHOBHBIX HEIE (TEXHOIIOTHYECKHI
(MUHEpabHBIN) MECTOPOXK
MECTOPOXICH KOMILIEKC KOMIIOHEH | KOMIIO ) N
N THUTI Pyl " JICHHI
15174 BMEIIAIONINX TOB HEHTBI THUTI Py 1T
nopoJ, B pyne, %
1 2 3 4 5 6 7
o 3aBUTHHC
Texumueckmii
o Koe ,
ITImuTo00pa3HEI TaHTaJI-HHOOMHi-
N . N Konmozep
H, )KUIBbHBIN B Ta, Be, oeprLTuii-
o cKoe,
o radopo- . Nb, JINTUEBBIA
JIutuesnlii B Y Li,O 0,5—- . TacTeIrck
AHOPTO3UTAX, CroryMeHOBBIN Sn, (COPTHUPOBOYHBIMH,
IerMaTuTax 1,5 oe
ampubonmrax, MOJICBO | TPaBUTALIMOHHO- (Poccris)
CJIaHIaX, H mmat (hnoranuoHHO- Kunre ’
M3BECTHIKAX THIPOMETAJLIYpru
AP aeckuii) yp MaynTtun
(CIIA)
Bumsako
o BCKOE,
CroayMeH-0epuit Texmmieckuit Boponrser
JInnzo- u Y P N Ta,05 0,01 OCPIILTHI-TUTHH- P
TaHTAJTUTOBEIH, o YH-
o 1acTO00pasH 0,04; Cs,O LEe3UH-
JInTnii- o N MTOJUTYIUT- Nb, . JIPOBCKOE
" BIM, )KUIIbHBINA B 0,1-0,8; TaHTAJIOBLIN
LIC3H- CITOTyMEH- . Sn, Ga, " (Poccus),
o ampubonmrax, o Li,O 0,3— (COPTHUPOBOYHBIMH,
TaHTaJIOBBIA B TaHTAJIUTOBEIH, I0JICBO Bakennoe
KPUCTAIUTHYECK 1,5; . TPaBUTAIIOHHO-
nerMaTuTax CIIOJyMEH- W mmart (Kazaxcra
X CJIAHI[AX U BeO 0,02—- (hnoranuoHHO-
. BOJ>KUHUT- H),
rHeicax N 0,07 THAPOMETALTYPTH
TaHTAJTUTOBLIN N Bepuuk-
YECKH) N
Jletix
(Kanaga)




1 2 3 4 5 6 7
Kymonoobpasu Texaudeckuit
JInTnii- bI€ 3aJICKU B Li,0 0,5 JIMTHH-TaHTAJIOBEIN

TAHTAJIOBLIN aIUKaJIbHOH ’ THPOBOYHEIN, | ATaXHHCK

B qacTH ° Tasramr- 1.0; Ta,05 | Nb, (I?SEII)BHE;HI/(I)OHHO—’ oe )

CIIOJTyMEHOBBIN 0,008 Rb, Cs
CIIOJYMEHOB MacCHBOB 0.014 (h0TaIMOHHO- (Poccums)
BIX TPAHUTAX | CHOJYMEHOBBIX ’ TUIPOMETAILTYPTAY
TPaHUTOB €CKHUH)

* B Ha3BaHUU MTPOMBITIUICHHOTO (TEXHOJIOTHYECKOT0) THIIA OTPAXKEHO XO3SHCTBEHHOE (ITPOMBITIUICHHOE)
Ha3HAYCHUE KOHEYHBIX POAYKTOB, BAKHEHIIAs TEXHOIOTHIECKass 0COOCHHOCTD Pyl 1 OCHOBHEIE CTIOCOOBI
nepepadoTKH.

[{e3uif-OnOoTUTOBBIE OKOJIOMErMAaTUTOBBIE METACOMATUThl — 3HAYUTEIBHO MEHEe
pacIpoOCTpaHEHHBIA THUI 1IE3UEBBIX pPyAd — ClaraloT MEXOKWIbHBIE MPOCTPAaHCTBA
MEerMaTUTOBBIX JKWJIBHBIX CEPUH (COCTABIISIOMIUX BCero Julib nopsiaka 10 % odbema pyn
MECTOPOK/IEHHUS) U BHEIIHUE YK30KOHTAKTOBbIE 30HBI MOIIIHOCTHIO MepBbie MeTpbl — 10—
15 M. T'maBHBIM pYIHBIM MHHEPAJIOM — KOHIIEHTPATOPOM 1I€3Usl B HUX SIBJISIETCS
1[€3UEBbIN OMOTHT.

Pynnble Tena, OKOHTypHMBaeMble IO JaHHBIM ONpoOOBaHMS, OOpa3yroT, Kak
MPABWIIO, IMHEHHO BBHITAHYThIC TUH30BUIHBIC, YETKOBHIHBIE 3AJI€KU.

JluTuii-TaHTanoBble MECTOPOXKJICHHS B CIIOJYMEHOBBIX IpaHutax. K satomy tumy
OTHOCUTCSl HEJIaBHO BBISBICHHOE AJlaxuHCKOe MectopoxiacHue (Pecrmybnmuka Auraif).
Pynnoe teno, okoHTypeHHoe mo OoproBomy coaepkanuto 0,007 % Ta,Os, obpasyer
KYIIOJIOBU/IHYIO 3aJIeKb B allMKAIBHON 4acTH HeGOmbLIoro (rwromanp Beixoma 0,4 kv
MaccuBa CIIOAYMEHOBBIX T'PAaHUTOB. JIUTHEBBIE MUHEpaIbl MPEICTABICHHI B OCHOBHOM
CIOJIyMEHOM, BCTPEYAIOTCS TaKkKe METATUT U MOHTEOPA3UT, a TAHTAJIOBbIE MUHEPAJIbI —
TAHTAIUTOM M MHKPOJIUTOM. B HEOOJBIIOM KOJIMYECTBE NPHUCYTCTBYET MOJUTYIIHT.
Cpennee coaepxanue LiO, B pynax 0,71 %.

3a py0exoM OJHMM M3 CaMbIX BAXKHBIX MPUPOJHBIX UCTOUYHUKOB JIUTHUS SBIISETCS
THJIPOMUHEpATIbHOE ChIpbe, KOTOpoe obecrneunBaer Oonee 50 % wmupoBoro obOnema
MPOU3BOJICTBA 3TOT0 MeTaslia. M3 ueTkipex mpupoIHbIX TUIIOB TAKOT'O CHIPhS HA JIUTHUH 32
pyOeKOM TTPOMBIIIIEHHO OCBOCHBI TIOBEPXHOCTHAS M OJM3MIOBEPXHOCTHAS pama cajapoB
u cossiHbix 03ep (CO3)-Cl-(K)-Mg-Na rugpoXuMU4ecKoro TUIla W pamna COJISTHBIX 03€p
(SO4)-Cl-(Mg)-Na Ttuma. Jlpa mOpupOAHBIX THUIA TTYOOKO3aJETAIOIMNUX MOA3EMHBIX
XJIOPUIHBIX PACCOJIOB OTHOCSAT K MOTEHIIMAIbHO-MIPOMBIILIEHHBIM.

II. I'pynnupoBKka MeCTOPOKAECHUI MO CJA0KHOCTH Ire0J10rH4eCKOro CTpOeHu s sl
neJjied pa3BeaKu

6. Ilo pasmepam u @QopmMe pyIHBIX TeJl, HU3MEHYMBOCTH UX MOIIHOCTH,
BHYTPEHHETO CTPOCHHSI M OCOOCHHOCTSM pacHpelelieHUs] OCHOBHBIX KOMIIOHEHTOB
MECTOPOXKJEHHUS JIUTUEBBIX Pyl COOTBETCTBYIOT B OCHOBHOM 2-iI, a MECTOPOXKIACHUS
nesueBblx pya 3-i1 u 4-ii rpynnam Krnaccudukanuu 3amacoB MECTOPOXKIEHUN U
IIPOTHO3HBIX PECYPCOB TBEPIBbIX IOJIE3HBIX HCKOIAEMbIX, YTBEPKICHHOM IpUKa30M
MunuctepcTBa npupoHbIx pecypcoB Poccuiickoit @enepanuu ot 7 mapra 1997r. Ne 40.

Ko 2-i1 rpynne oTHOCATCA MECTOPOXKICHUS (YUaCTKH) CIOKHOIO I€0JIOrMYECKOTO
CTPOCHHMS, NPEACTABICHHBbIE JIMHEHHO BBITAHYTBIMM KpPYTONAJAlOLIUMU CEPUSIMU
XKWIBHBIX PYIHBIX TEJI OOJBIION MPOTsKEHHOCTH (12 KM), HEBBIJCPIKAHHOW MOIITHOCTH,
C HEpaBHOMEpPHBIM pacnpeaeneHueM okcuaa qutus (Ilommoctynaposckoe, TacTeirckoe
MecTopokaeHuss) W KpynHbIMH (n-100xn-100 M) KymonooOpa3HBIMU 3ajIe)KaMH B
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anuKaJbHOM YacTH MAacCHUBOB MYCKOBHUT-CIIOAYMEHOBBIX TI'PaHUTOB (AJlaxuHCKOE
MECTOPOKICHHUE).

K 3-ii rpynme OTHOCATCS MECTOPOXKAECHUS (Y4acTKHM) OYEHb CJIOXKHOIO
re0JIOTUYECKOT0 CTPOCHMSI C PYAHBIMU TEJIaMU, NPEACTABICHHBIMU JKUJIAMU, KUIbHBIMU
CepUSIMH WJIM KUJIO- U JIMH3000pa3HBIMH METACOMATHUYECKHUMH 3ajie)kaMu HeOOJbIION
npoTsikeHHOCTH (50-100 no 500 M), U3MEHUYMBON MOIIHOCTH, C BECbMa HEPAaBHOMEPHBIM
pacnpeeeHEM I0JIE3HbIX KOMIIOHEHTOB (MecToposkieHue ['onb1ioBoe).

K 4-ii rpynme OTHOCATCS MECTOPOXAEHUA (y4acTKM) BECbMa CJIOKHOTO
re0JIOTUYECKOTr0 CTPOCHMS, NPEACTABICHHBIE MEJIKMMU JKUJIAMHU, JIMH3aMH, TelaMu
HNOJUIYLUUTCOAEpKAIIUX  [EerMAaTUTOB €  YPE3BBIYANHO  CIIOKHBIM  IPEPBIBUCTHIM
THE3J000pa3HbIM  pacCIpeNeeHUEM PYIHBIX CKOIUIEHUMH: YYaCTKM C BBICOKUMU
COJIEp KaHMSIMHM OKCHJA Ie3Us TIepeMexKaroTcsi ¢ 0e3pyaHbIMH (MecTopoxkaeHue Bacun-
MBbLIBK).

7. IlprHamne)XHOCTb MECTOPOXKIAeHUA (yd4acTKa) K TOM WJIA HHOW TIpyIIe
YCTaHABJIMBAETCS MO CTENEHU CIOKHOCTU T'€0JIOTUUECKOT0 CTPOEHUS OCHOBHBIX PYJIHBIX
Te, 3aKmovaronux He MeHee 70 % oOuiux 3anacoB MeCTOPOKIACHHUS.

8. Ilpu oTHeceHHMH MECTOpOKIEHUS K TOM WJIM WMHOM Ipynme B psAe CIydaeB
MOTYT MCHOJb30BaThCS KOJUYECTBEHHBIE XAPAKTEPUCTUKM H3MEHUYMBOCTH OCHOBHBIX
CBOMCTB OpYyJI€HEHUS (IIPUIJIOKEHUE K HACTOAIIMM METOINYECKUM PEKOMEHIPAIUSM).

II1. U3yyeHue reoJIOri4eCKOro CTPOEHUs MECTOPOKIACHUN H
BeLIECTBEHHOI'0 COCTaBa PyJ

9. Ilo pa3BemaHHOMY MECTOPOXKIECHUIO HEOOXOAMMO HMMETh TOIMOTPAPUUECKYIO
OCHOBY, MacIITa0 KOTOpPOM COOTBETCTBOBaJ ObI €ro pasmepaMm, OCOOEHHOCTSAM
r€0JIOTHYECKOr0 CTPOEHUs U pelibey MECTHOCTH. Tonorpapuyeckue KapThl U IJIaHbI HA
MECTOPOXKJICHUSAX JUTHUEBBIX M LE3UEBBIX pyJ OOBIUHO COCTAaBIISIIOTCA B MacluTadax
1:1000-1:10 000. Bce pa3BemovHble B SKCILTyaTallMOHHBIE BEIPAOOTKH (KaHABbI, IIypQBI,
IIaXThl, LITOJIBHU, CKBA)XMHBI), MPO(PUIN NEeTaIbHBIX reo(u3nyecKux HaOIroAeHUH, a
TaK)e €CTEeCTBEHHbIEe OOHAXKEHUS PYAHBIX T€Nl U MUHEPAIU30BaHHBIX 30H JIOJDKHBI OBITH
WHCTPYMEHTAIBHO MpHBs3aHbl. [loa3eMHbIe TOpHBIE BRIPAOOTKH U CKBAKHHBI HAHOCATCS
Ha IUTaHbI 110 JAaHHBIM MapKIIeHIepcKol cheMKU. Mapkiueiepckre miaHbl TOpU30HTOB
TOPHBIX paboT 00BIYHO cocTaBisArOTCsA B MacmTabax 1:200 — 1:500, cBogHbIC MJIaHBI — B
macmrabe He membue 1:1000. J[ns ckBakWH JOKHBI OBITh BBIYHCIEHBI KOOPIMHATHI
TOYEK MEePEeCcEeYeHs] UMU KPOBJIM U MOAOLIBBI PYAHOIO T€Ja M MOCTPOEHBI IPOIOKEHUS
UX CTBOJIOB Ha IUNIOCKOCTH IUIAHOB U Pa3pe3oB.

10. 'eonornueckoe CTpOEHUE MECTOPOKIAEHUS JOHKHO OBITH 1€TaIbHO U3YyYEHO U
otoOpaxkeHO Ha Teosiorndyeckor kapre Mmacmrada 1:1000-1:10 000 mo 1:25 000 (B
3aBHCHUMOCTH OT Pa3MEpOB U CIOKHOCTU MECTOPOXKIECHHS), I'€OJOIMUECKUX pas3pesax,
IUTaHaX, MPOEKIHAX, a B HEOOXOJUMBIX CilydasXx — Ha OJOK-IuarpaMmax M MOJENSX.
I'eonornueckune m reodu3mUeckre MaTepHagbl MO MECTOPOXKICHHUIO TOJKHBI TaBaTh
NpeJCTaBIeHUE O pa3Mepax U (opMe PyIHBIX Tell, YCIOBHIX WX 3aJeTaHus, BHyTPEHHEM
CTPOGHHU U CIUIOIIHOCTH, XapaKTepe BBIKIMHHUBAHUS PYAHBIX Te€Jl, OCOOEHHOCTSIX
M3MEHEHHsI BMELIAIOUIMX IOpPOJ M B3aUMOOTHOIIEHHUAX PYIHBIX TEJI C BMELIAIOLIUMU
NOpPOJIaMH, CKJIAYAaTBIMU CTPYKTYpaMH M TEKTOHWUUYECKHMM HAPYIIEHUSMH B CTEICHH,
HEOO0XOAMMOM M JOCTATOYHOM i 00OCHOBaHMS MmojcuyeTa 3amacoB. Cienyer Takxke
00OCHOBaTh TI'€OJIOTUYECKHE TPAHULBI MECTOPOXKIEHHUS U IOMCKOBBIE KPHUTEPHH,



ONpENEISAIONINE MECTOIMOJIOKEHHE MEPCIEeKTUBHBIX YYacTKOB, B Mpelesiax KOTOPBIX
OIICHEHBI IIPOTHO3HBIE PECYPCHI KaTeropu P;.

11. Brixoasl Ha MOBEPXHOCTh U MPUIIOBEPXHOCTHBIE YACTH PYIHBIX TEJl JTOJKHBI
ObITh M3y4Y€HBI TOPHBIMHU BBIPAOOTKAMH M HETTYOOKMMHU CKBaKMHAMU C MPUMEHEHHEM
reopu3nuecKux ¥ TEOXMMHUUYECKHMX METOJOB M OMNpPOOOBaHBI C JACTAIBHOCTHIO,
MO3BOJISAIONICH YCTAHOBUTH MOP(OJIOTHIO M YCJIOBHS 3aJIeTaHUS PYAHBIX TeJ, TIyOUHY
pPa3BUTHUSL U CTPOCHHE KOPBI BBHIBETPUBAHUS (XapaKTep MU3MEHEHHS PYAHBIX MHUHEPAJIOB,
rJIaBHBIM 00pa3oM CHOJAYMEHA W TMOJUTYIIMTA, B THIEPTEHHBIX YCIOBHSIX), OCOOCHHOCTH
W3MEHEHHS BEIIECTBEHHOTO COCTaBa, TEXHOJOTHYECKMX CBOMCTB M COJEpPKAHUI
OCHOBHBIX KOMIIOHEHTOB M IIPOBECTH IMOJACYUET 3a11acOB Pa3eiabHO MO MPOMBIIIIEHHBIM
(TEeXHOJIOTUYECKUM) TUIIAM.

12. Pa3zBenka MeCTOPOXKICHUM Ha TTyOMHY MPOBOJIUTCS CKBAKWHAMH B COUCTaHUU
C TOPHBIMU BBIPAOOTKAMH (MECTOPOXKIEHUNW OUYEHb CIIOKHOTO CTPOSHUS — TOPHBIMHU
BBIPA0OTKAMH) C UCIIOJIb30BAHUEM T€0(DU3MIECKIX METOJIOB MCCIICIOBAHUN — HA3€MHBIX,
B CKB2)KMHAX U B TOPHBIX BBIPAOOTKAX.

Meroaunka pa3BeKd — COOTHOIIEHHE O0BEMOB TOPHBIX PabOT M OypeHHs, BUIBI
TOPHBIX BBIPAOOTOK M CHOCOOBI OYpeHHSs, TE€OMETPHUS U TUIOTHOCTH Pa3BEIOYHON CETH,
METOJIbI M CHOCOOBI OMpOOOBaHUS — JOJDKHA OOECIednBaTh BO3MOXKHOCTBH IOJCUETA
3amacoB Ha pa3BEJaHHOM MECTOPOXKIACHUHU MO KaTETOPHUSM, COOTBETCTBYIOIIUM TPYIIIIE
CIO)KHOCTH €ro TeoJlormueckoro crpoeHus. OHa ompenensercs HCXOAsd U3
TeOJIOTUIECKUX OCOOEHHOCTEH PYTHBIX TEJl C YI€TOM BO3MOXKHOCTEH TOPHBIX, OYPOBBIX,
reopuU3nUecKuX CpeICTB pa3BEIKH, a TaK)Ke ONbITa pa3BeIKH U pa3pabOTKu
MECTOPOKIEHNN aHAJIOTHYHOTO THUIIA.

[Ipu BBIOOpE ONTHMaNIBLHOTO BapUaHTA PA3BEIKH CJIEAYET YUYUTHIBATH CTENEHb
U3MEHUYMBOCTH  COJECpXKAHUM JIUTUA U 1e3Usd, XapakTep MNPOCTPAHCTBEHHOTO
pacrpeieieHus] JINTHEBbIX U [IE3UEBBIX MHHEPAJIOB, TEKCTYPHO-CTPYKTYPHBIC
0COOGHHOCTH pya (T7IaBHBIM 00pa3oM HalW4yWe KPYMHBIX BBIJCICHUN PYIHBIX
MUHEPAJIOB), & TaKXKe BO3MOXKHOE M30HMpaTenbHOE HCTHpPAHHWE KepHA MpU OYpeHHH U
BBIKpAIlIMBAaHUE PYAHBIX MUHEPAJIOB MIPU ONMPOOOBAHUHU B TOPHBIX BhIpaboTKax. Ciemyer
YYUTHIBaTh TakK)Ke€ CPaBHUTEIbHBIE TEXHUKO-DKOHOMHUYECKHE TOKa3aTeld U CPOKHU
BBITIOJTHEHUS PA0OT M0 pa3IMYHBIM BapUAHTAM Pa3BEIKU.

13. ITo ckBaxxnHAM KOJIOHKOBOTO OYPEHHUS JTOJDKEH OBITH MOTYyYeH MaKCUMaJTbHBIHI
BBIXOJI KEpHa XOpOIIeH COXpPaHHOCTH B 00bEMe, TO3BOJISIONIEM BBISICHUTH C
HE0OXOMMOM MOJTHOTONH OCOOCHHOCTHU 3aJIeTaHus PYIHBIX TEJT M BMEIIAIOIINX MOPOJI, UX
MOIIIHOCTH, BHYTPEHHEE CTPOEHUE PYJHBIX TE€J, XapaKTep OKOJOPYAHBIX HU3MEHEHUH,
pacrpefieieHue TMPUPOJHBIX PA3HOBUAHOCTEH pyH, HMX TEKCTYpPhl M CTPYKTYPHl H
obecrneunTh MPEACTABUTEIBHOCTh MaTepuana jius  ompoOoBanus.  [IpakTukoi
re0JIOropa3BeJOUYHbIX padOT YCTAaHOBIIEHO, YTO BBIXOJ KEpHA ISl ATUX LieJIed TOJDKEH
ObiTh He MeHee 70 % mo kaxaoMy peiicy OypeHus. JloCTOBEpHOCTb ONpeEIeHUS
JUHEWHOTO BBIXOJa KEpHa CIEAyeT CHUCTEeMAaTHYECKH KOHTPOJHUPOBATH BECOBBIM HIIU
00BEMHBIM CIIOCOOOM.

BennurHa mnpeAacTaBUTENBHOIO BbIXOJIa KEpHA JUIsl OIpPEACIICHUS COJepKaHuM
MOJIE3HBIX KOMIIOHEHTOB M MOIIHOCTEH pyAHBIX HWHTEpPBaIOB (O0COOCHHO ISt
MOJUTYITUTOBBIX PYM) JOJDKHA OBITh MOJATBEPIKICHA UCCIETOBAHUAMU BO3MOXKHOCTH €T0
U30UpaTEeNbHOTO UCTHPAHUS, KOTOPOE MOXET MMETh MECTO M IPU BBICOKOM BBIXOJIE
kepHa. /{7 3TOr0 HEOOXOAUMO MO OCHOBHBIM THIIAM Pyl COTIOCTABHTH PE3yJIbTaThl
omnpoOOBaHUs KepHa M IuIaMa (M0 MHTEpPBAJIaM C MX Pa3IMYHBIM BBIXOJIOM) C JaHHBIMU
OmpoOOBaHUs KOHTPOJBHBIX TOPHBIX BBIPAOOTOK, CKBAXKHUH YJApHOTO, THEBMOYJIAPHOTO



Y LIapOIIEYHOr0 OypeHus, a TaKKe KOJIOHKOBBIX CKBaKMH, IPOOYPEHHBIX 3KEKTOPHBIMU
U JIPyTUMH CHapsgaMu C MPU3a00WHON HUPKYJIAIHEH MPOMBIBOYHOU >KUAKOCTH. [Ipm
HU3KOM BBIXOJIE KEPHA WM M30UPATETHHOM €ro HCTHPAHUH, CYIIECTBEHHO MCKAXKAIOIIEM
pe3ysbTaTthl ONpOOOBaHUS, CIEAyeT NPUMEHITb JpYrue TEXHUYECKUE CPEICTBA
pa3Benku. IIpu CymecTBEHHOM HCKaXEHUM COJEpkKAHUS JIUTUS U LE€3Us B KEPHOBBIX
npo0ax HEOOXOAWMO OOOCHOBaTh BEJIWYMHY IMOMPAaBOYHOTO Kod(pduimeHta K
pe3yabpTaTaM KEpHOBOTO OIPOOOBAaHMUS HA OCHOBE JAHHBIX KOHTPOJIbHBIX BEIPAOOTOK.

JlJis TIOBBILIEHUSI JAOCTOBEPHOCTH M HH(OpMATHUBHOCTH OypeHUs HEOOXOIUMO
UCIIOJIb30BaTh METOJbI Te0(U3MUYECKUX HCCIECIOBAaHUI B CKBa)XXMHAX, PallMOHAIbHBIN
KOMIIIEKC KOTODPBIX OIPENENseTCs MCXOAd M3 IIOCTaBICHHBIX 3aJ1ad, KOHKPETHBIX
re0JIoro-re0pU3NIeCKNX yCIOBHHA MECTOPOXKICHUS W COBPEMEHHBIX BO3MOXHOCTEH
reouznuecknx Meron0oB. KoMmiuieke kaporaxa, 3GeKTUBHBINA AJ BBIJCICHUS PYIHBIX
MHTEPBAJIOB U YCTAHOBJICHUS UX [TApaMETPOB, JOJIKEH BBIIIOJIHATHCSA BO BCEX CKBAKHMHAX,
IpOOYpPEHHBIX HA MECTOPOKICHUU.

B BepTukanpHbIX ckBakuHax TiyOuHoit Oonee 100 M um BO BceX HAKIOHHBIX,
BKJItOYas MOJA3EMHBIEe, HEe OoJiee yeM uepe3 Kaxkble 20 M JO0KHBI OBbITh OMpEeeiIeHbl U
MTOATBEPKICHBI KOHTPOJIBHBIMH 3aMEPAMU a3UMYTaJIbHbIE U 36HUTHBIC YIJIbl UX CTBOJIOB.
Pe3ynbraTel 5THX H3MEpeHn HEOOXOIUMO YUUTHIBATH MPHU MOCTPOSHUH T'€OJIOTHYECKUX
pa3pe30B, MOTOPU3OHTHBIX IUIAHOB M PAcyeTe MOILIHOCTEH pPYIAHBIX MHTEpBaNoB. lIpu
HAJIMYUU TIOJICEYCHHUI CTBOJIOB CKBa)XMH TOPHBIMH BBIPAOOTKAMHU pPE3yJbTaThl 3aMEpPOB
NPOBEPSIOTCS JAaHHBIMH MAapKIIEHAepCKoW MpuBsS3KH. JlJii CKBaXUH HEOOXOIUMO
06eCIIeIHTh MePeceyeHNE HMH PYAHBIX T IO YIIaMi He MeHee 30 .

Jlis mepeceyeHUs KpPYTOMAJAOIIMX PYIHBIX Ted MOJA OONBIIMMH  YIIIaMH
1enecoo0pa3Ho  MNPUMEHSTh HMCKYCCTBEHHOE HUCKpUBJIEHHME CKBaXuMH. C  1enbro
NOBBIIIEHNST  3(P(PEKTUBHOCTH  Pa3BEAKH  CIEAYeT  OCYIIECTBIATH  OypeHHe
MHOT03200MHBIX CKBaXXMH, a MpPH HAIUYUM TOPU30HTOB TOPHBIX pabOT — BEEpOB
MOJ3eMHBIX CKBaXkMH. bypeHue 1o pynae 1enecoo0pasHo MPOU3BOAUTH OJIHUM
JUaMETPOM.

14. TopHble BBIPAOOTKH SBIJISIOTCS OCHOBHBIM CPEACTBOM JETAJILHOTO H3YUECHHS
yCIIOBUH 3ajieranusi, MOpGOJIOTUU, BHYTPEHHETO CTPOCHHSI PYAHBIX TEJl, X CIIOIIHOCTH,
BEIIECTBEHHOTO  COCTaBa pyJA, KOHTPOJS JAHHBIX OypeHHs, TeopU3NIECKIX
UCCIIEZIOBaHUH, a TaKkKe 0TOOpa TEXHOIOTUIECKHUX MPOO.

CIUIOIIHOCTh PYAHBIX TEJI W W3MEHYMBOCTb OPYACHEHHUS IO IMPOCTUPAHUIO U
NaJCHUIO JIOJDKHBI OBITh M3Y4YEeHbl B JIOCTATOYHOM OOBEME Ha MPEACTaBUTEIbHBIX
y4yacTKax: II0 MaJOMOIIHBIM pYIAHBIM TE€JIaM — HEMNPEPBIBHBIM IPOCIEKUBAHUEM
HITPEKaMU U BOCCTAIOLMMH, a 110 MOUIHBIM PYJIHBIM T€JaM — CT'YLIEHHUEM CETH OpTOB,
KBEPILLJIArOB, MOJI36MHBIX TOPU3OHTAIBHBIX CKBAXKHUH.

OaHO M3 BaKHEHIIMX HAa3HAUYEHUN TFOPHBIX BHIPAOOTOK — YCTAHOBJIEHHE CTEIECHU
U30MpPaTEIbHOTO HUCTHpPAHUS KepHa Tpu OypeHHH CKBaXUH C LENbI0 BBISICHEHUS
BO3MO)XHOCTH HCIOJIb30BAHMS JIAHHBIX CKBRXMHHOTO ONPOOOBAHMS U PE3YJIbTATOB
reo(U3MUecKX HMCCIEJOBAHUM JJI Te0JIOTMYECKUX MOCTPOSHUI U IMoJjcYeTa 3aracoB.
l'opHble BBIPAaOOTKM CIEyeT MPOXOAWTh HA Yy4yacTKax JeTaju3alud, a TaKXkKe Ha
TOPU30HTAX MECTOPOXK/ICHUS, HAMEUEHHBIX K IEPBOOUYEPETHON OTPaOOTKE.

15. PacnionoxeHue pa3BeOYHBIX BEIPAOOTOK M PACCTOSTHUSL MEXKAY HUMHU JIOJIKHBI
OBITH ONpPENENEeHBI ISl KaXIOTO CTPYKTYPHO-MOP(OJIOTHIECKOTO THMA PYIHBIX TEN C
y4€TOM MX pa3MepoB, OCOOEHHOCTEHl TIe0JIOTMYECKOr0 CTPOEHHMS M XapakTepa
pacrpeneneHus noJIe3HbIX KOMIIOHEHTOB.



[IpuBenennpie B Tabimie 3 0O0OOUIEHHBIC CBEIEHUS O TIUIOTHOCTH CETEH,
MPUMEHSBIINXCS TIPU Pa3BEAKE MECTOPOXKICHHUH JIMTHEBBIX M IIE3MEBBIX PYJ B CTpaHax
CHI', MoryT y4uTBIBaTBHCSI TIPH MPOCKTUPOBAHUH T€OJIOTOPA3BEIOYHBIX PabOT, HO HX
HEJB3sl pacCMaTPUBATh Kak oOs3aTeNbHbIe. J[Js KaxK10T0 MECTOPOXKICHHUS HA OCHOBAaHUU
W3y4YeHUs YYacTKOB JIeTaJM3alldd U TINATEIBHOTO aHalh3a BCEX HMEIOIIUXCS
reOJIOTUYECKUX, TCOPU3NUECKUX U DKCIUTyaTallMOHHBIX MaTepHajoB MO JaHHOMY WU
AQHAJIOTMYHBIM MECTOPOXKICHHUSIM 000CHOBBIBAIOTCSI HaN0OJIee palliOHAIBHBIE TEOMETPUS
U TUIOTHOCTD CETU Pa3BEOYHBIX BHIPAOOTOK.

Ta0muma 3

CaelleHuUs1 0 VIOTHOCTH ceTell pa3BeJ0YHbIX BHIPA0OTOK, IPUMEHABIIMXCS MPHU
pa3Be/iKe MeCTOPO:KIEHUI JTUTHEBBIX U e3ueBbIX pya B crpanax CHI'

I'pyn | XapaktepucTtuka pyaHbIX TEI Bus Paccrosinust Mex 1y nepecedeHrus MU PYJIHbIX Tell
na BBIPa0OTOK BEIpa0OTKaMU (B M) JIJISl KATETOPUH 3a11acoB
MeECT B C,
OpoX o o o o
ACHH MIPOCTHPAHU| TAJEHUIO |MPOCTHPAHU| TaJeHUIO
17} 10 10
2-s1 |JIuHEHO BBITSAHYTHIC [Itpexku Henpepsia| 40-60 - -
KPYTOMAIAIOIIE KUIBHBIC CEPUN oe
OOJBIION MPOTSKEHHOCTH, MIPOCIIEKUB
HETOCTOSHHOM MOIITHOCTH, C aHue
HEPaBHOMEPHBIM OpTsl 40-60 - - —
pacrpeacICHUEM OKCUA IMTHA | BoccTarolue 80-120 | Hempepsi - -
HOE
MPOCIIEKUB
aHue
CKBa)XKHHBI 100 50 100-200 50-100
3-s [XKunbHBIC CepHUM WITH KO- U [ITpexn - - HempepsBa| 20-30
JTUH3000pa3HbIC oe
METACOMAaTHUECKHIE 3aTEKH MPOCIICKUBA
HeOOIBIIION MPOTSHKEHHOCTH, HUE
U3MEHUYMBON MOIHOCTH, C OpTsl — — 20-30
BECbMa HEPABHOMEPHBIM Boccraromme - - 60-80 |HempepsiBH
pacmpeneneHrneM MOIe3HbIX oe
KOMIIOHCHTOB IIPOCIIEKUB
aHue
CKBa)XHHBI — — 40-50 40-50
4-s* |Menkue Kunbl, TUH3BL, TENA ITpexn - - Henpeprisa 10-15
MOJUTYLIUTCOAEPKAIINX oe
MIErMaTUTOB C YPE3BBIYANHO MIPOCIIEKUBA
CJIOXHBIM TPEPHIBUCTHIM HUC
THE37000pa3HbIM OpTsl - — 20 -
pacupeneIcHueM pyAHBIX Boccraromue - - He menee onnoro
CKOTUICHUH IIEPECEUCHHS 110
KOKIOMY TEIy
CKBaKUHBI - — 2025 | 20-25

*Mcnonp30BaHbl CBEJEHHS O INIOTHOCTH Pa3BEIOYHON CETH JUIS MEJIKMX PYAHBIX T€J, XapaKTepU3YIOIINXCS
UCKIJIIOUUTEIBHO CI0KHBIM CTPOEHHEM H IIPEPBIBUCTHIM PACHIPEAETICHUEM OKCHJIA LIE3HUsl.
Il puMegas ue IINOTHOCT ceTH pa3BelOYHBIX BbIPaOOTOK KaTeropun C, Ui OLEHEHHBIX
MECTOpOXACHUN IpUHUMaeTcs B 2—3 pa3a pexe, 4yeM g kareropuu C;.




16. Jlns moATBEp)KAEHUS JIOCTOBEPHOCTH IOJCYETa 3alacoB Ha pa3BEJIaHHBIX
MECTOPOXKICHUSAX OT/AENIbHbIE UX YYACTKHU JIOJKHBI OBITh UCCIIEIOBAaHbI 00Jiee JIETalIbHO.
OTH y4yacTKHU CJEeNYEeT U3ydaTh U OIpoOOBaTh MO OOJee MJIOTHOM pa3BEAOYHOU CETH, 10
CPABHEHMIO C NPUHATON HA OCTAJIbHOM 4acTH MecTopoxaeHusd. Ha mectopoxxaenusx 2-i
IpyNNbl 3amachl Ha TaKUX Y4acTKaxX JOJDKHBI ObITh pa3BelaHbl Mo Kareropuu B, a Ha
MECTOPOXKJIEHUAX 3-i IPYIIBI CETh Pa3BeJOYHBIX BHIPAOOTOK HA y4acTKax JleTalu3aluu
1enecoo0pa3Ho Cryuiarb, Kak IpaBUJIO, HE MEHEe 4eM B 2 pas3a [0 CPAaBHEHUIO C
npuHATON Miid kateropuu C.

[Ipy wWcHoNb30BaHMKM  MHTEPHOJALMOHHBIX  METOJOB  IOJCYETa  3aIacoB
(reocTaTucTHKa, METOJ OOpATHBIX PACCTOSHUM W JIp.) HA YydacTKax JeTaau3aiuu
HEOO0X0AMMO 00€CNeYHnTh IUIOTHOCTh Pa3BEAOYHBIX NEPEeCEYCHUH, MOCTATOYHYIO IS
000CHOBaHMS ONITUMAJIBLHBIX UHTEPIIOJISILIMOHHBIX (OopMyII.

VYyacTku JeTanu3aluu JOJDKHBI OTpakKaTh OCOOCHHOCTH YCJIOBHM 3ajieraHusi U
¢opMy pYAHBIX TeJ, BMEUIAIOIIMX OCHOBHBIE 3alachl MECTOPOXKIEHHUS, a TaKKe
npeobiajaroiiee KauectBo pyd. Ilo BO3MOXXHOCTHM OHHM pacroyiaralorcs B KOHTYpe
3armacoB, MOJUJISKAIUX IepBooUYepeHol oTpaboTke. B Tex ciydasx, Korja ydacTKH,
HaMEYEHHbIE K IEPBOOYEPEHON OTpabOTKE, HE XapaKTEPHbI JUJIsl BCETO MECTOPOKICHUS
10 O0COOEHHOCTSIM T'€OJIOTHYECKOTO CTPOEHHS, Ka4eCTBY Py U TOPHO-TEOJOTHYECKUM
YCIIOBUSIM, JIOJKHBI OBITH I€TaJIbHO U3YUYEHBI TAK)KE YYACTKH, YOBJIECTBOPSIOLIUE STOMY
TpeOoBaHuto. YuCI0 W pa3Mepbl YYacTKOB JIeTaldM3allMd Ha MECTOPOXKIACHUSIX
ONPEIEIAIOTCS B KaXKIOM OTACIBHOM CIIy4ae HEAPOIIOIb30BATEIEM.

JI1st MECTOpOXKAEHUN C MPEPBIBUCTBIM OPYICHEHUEM, OLIEHKA 3allacOB KOTOPBIX
MPOU3BOJUTCS 0€3 reoOMeTpU3alli KOHKPETHBIX PYJIHBIX TeN, B 0000I1IEHHOM KOHTYpE, C
UCTIONB30BAaHUEM KO3(PPHUIMEHTOB PYJOHOCHOCTH, HAa OCHOBAHHUU OIpPEIEICHUs
MPOCTPAHCTBEHHOTO  TIOJIOKEHHWS, TUMHWYHBIX (GOopM W  pa3MepoB  y4acTKOB
KOHJIUMLHOHHBIX pyJA, a TakXKe pacHpeiesieHusl 3amacoB II0 MOUIHOCTH PYAHBIX
MHTEPBAJIOB JOJHKHA OBITh OIIEHEHA BO3MOKHOCTh MX CEJIEKTUBHOI BBIEMKH.

[TomyueHHass Ha  y4yacTKax JeTalM3allil  TeoJorHuYeckas HUHpOpMaIus
UCIIOJIb3YyeTCsl 15 00OCHOBAHUS TPYMIIBI CIOKHOCTU MECTOPOXKJICHHUS, TTOATBEPKICHUS
COOTBETCTBUS MPUHATON METOJAUKH W BBIOPAHHBIX TEXHUYECKUX CPENICTB pa3BEAKU
0COOEHHOCTSIM €r0 re0JIOrMYeCKOro CTPOEHUs, ISl OLIEHKU JIOCTOBEPHOCTH PE3YJIHTATOB
onpoOOBaHMsA M IMOJCYETHBIX MAPaMETPOB, MPUHATBIX IpPU IOJCYETE 3alacoB Ha
OCTaJIbHOM YacTH MECTOPOXACHMS, a TaKXKe YCJIOBHHA pa3pabOTKU MECTOpPOXKIECHUN B
nesnoM. Ha pa3pabaTeiBaeMbIX MECTOPOKACHUSIX JIJIS1 STUX LEJIeH UCIIONB3YIOTCS JaHHbIE
SKCIUTYaTallMOHHON Pa3BEeIKH U Pa3pabOTKH.

17. Bce pasBenounble BbIpaOOTKM W BBIXOJbl PYAHBIX TeN WM 30H Ha
MOBEPXHOCTb JIOJKHBI OBITh 3aI0KYMEHTUPOBAHBI. Pe3ynbTaThl OpoOOBaHMS BEIHOCSATCS
Ha IIEPBUYHYIO JOKYMEHTALMIO ¥ CBEPSIOTCS C T€OJOTHYECKUM OIIMCAHUEM.

[TonrHoTa W  KayecTBO  IMEPBUYHOM  JIOKYMEHTAIlMW, COOTBETCTBHUE €€
reOJIOTMYECKUM  OCOOCHHOCTSIM ~ MECTOPOXKJEHHUS, IMPaBWIBHOCTb  OMNpEIeTICHUS
IIPOCTPAHCTBEHHOTO IMOJIOKEHHS CTPYKTYPHBIX 3JIEMEHTOB, COCTABJIEHUS 3aPUCOBOK U UX
ONMCAHUN JOJDKHBI CHCTEMATHYECKH KOHTPOJMPOBATHCS CIMYEHHEM C HATypOu
CIIELUAJIBHO HAa3HAYeHHbIMU KoMuccusMU. ClenyeT TakKe OLICHMBAaThb KayeCTBO
re0JIOrM4YecKOro U reo(u3nueckoro onpoOoBaHUs (BBIIEPKAHHOCTh CEYEHHUS U MAaCChl
po0, COOTBETCTBHUE UX IOJIOKEHHUSI OCOOEHHOCTSIM T€0JIOTMYECKOr0 CTPOEHHUS y4acTKa,
MOJIHOTY W HENPEPBIBHOCTH OTOOpa mpoO, HaauuWe W Pe3yJbTaThl KOHTPOJIBHOTO
OTpOOOBaHUSA).
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18. I u3ydyeHus KauecTBa IOJIE3HOTO MCKONAeMOro, OKOHTYPUBAHUS PYIHBIX
TeJ M TOJCYeTa 3allacoB BCE PYAHbIE WHTEPBajbl, BCKPBITbIE pPa3BEIOYHBIMU
BBIPAOOTKAaMU WJIM YCTAaHOBJCHHbIE B E€CTECTBEHHBIX OOHAXEHHSAX, JOJDKHBI OBITH
ONpOOOBaAHBI.

19. Be10op MeT0/10B (re00rn4ecKux, reopu3nIeckix) U crnocodoB onpoOoBaHMUs,
a TaKKe NPUMEHSEMBIX TEXHMYECKUX CPEJICTB Ppa3BeIKH IPOU3BOAUTCA HA PaHHHUX
CTaJMSIX OLIEHOYHBIX M pa3BENOYHBIX padOT, UCXOAS M3 KOHKPETHBIX I€0JIOIMYECKHX
0COOEHHOCTEH MECTOPOXKJIEHUs, (PU3UYECKUX CBOMCTB IIOJE3HOTO HCKOMAEMOIo U
BMEIIAIOIIUX [TOPOJI, @ TAKXKE MPUMEHSIEMbIX TEXHUUECKUX CPEJICTB Pa3BEIKH.

Ha MecTOpoXIeHUsX JUTHEBBIX M LE3UEBBIX Py, INPU COOTBETCTBYIOLIEM
000CHOBaHHH, LIEIECO00Pa3HO MPUMEHEHHE AIEPHO-TEO(PHU3NIECKUX METOIOB B KaUECTBE
pspoBoro onpoOoBaHus. IlpuMeHeHue reopu3NYecKUX METOAOB ONPOOOBAHUSA MU
UCMOJb30BAHUE MX  pEe3yJbTaTOB IpU IOACYETE 3allacoB  PErVIAMEHTHpYeTCcs
«MeToar4ecKuMy PEeKOMEHJAIMSIMH 110 T€0(U3NIECKOMY OMPOOOBAHUIO TPU MOJICUETE
3aracoB  MECTOPOXKIACHMM METaJUlIOB W HEPYIHOTO  ChIpbs», YTBEPXKACHHBIMU
pacnopspkenueMm MIITP Poccun Ne 37-p ot 05.06.2007.

[TpunsaTeie MeTOA W croco0 ompoOOBaHUS MOJHKHBI 00eCIeYnBaTh HAHOOIBIIYIO
JIOCTOBEPHOCTDb PE3YJIbTATOB IPU JOCTATOYHOW MPOU3BOAUTEIBHOCTH U SKOHOMUYHOCTH.
B cinyuae mnpuMeHEHHS HECKOJIBKMX CHOCOOOB ONpPOOOBaHUS OHM JOJKHBI OBITH
COINOCTaBJIEHbl IO TOYHOCTU PE3YyIbTaTOB M  JocToBepHOCTH. Ilpu  BbIOOpE
TeOJIOTUYECKUX CIIOCOO0B OnpoOoBaHUs (KEPHOBBIH, OOPO3IOBBIA, 3aIUPKOBBIA U Ap.),
OIpe/ieJIeHNH KadecTBa OoTOOpa M 00paboTKM MHpoO, OLEHKE JOCTOBEPHOCTH METOOB
onpoOOBaHUsA  CJEAyeT PpPYKOBOJICTBOBATbCS  COOTBETCTBYIOUIMMHM  HOPMAaTHUBHO-
METOJIMYECKUMU JOKYMEHTAMHU.

JUiss  COKpalieHWss HepalMoOHAIBHBIX 3aTpar Tpyda M CpPeACTB Ha OTOOp
00paboTKy mpo0  peKOMEHAyeTCsl  MHTEepBalbl, MOJJIEKAIIMEe  ONPOOOBAHHUIO,
IpeJBapUTEIbHO HAaMETUTh [0 JaHHBIM  KapoTaxa WIM 3aMepaM  SJepHO-
reo(pu3NYeCKUMH, MAaTHUTHBIM U APYTUMHU METOIaMHU.

20. OnpoboBaHue pa3BEIOYHBIX CEUEHUH CleyeT MPOU3BOAUTH C COOIIOAECHUEM
CJIEYIOLIUX YCIOBHM:

ceTb OmMpoOOBaHMS MOJDKHA OBITH BBIACPKAHHOM, IJIOTHOCTH €€ OIpEelNeNseTcs
T€OJIOTMYECKUMU OCOOCHHOCTSAMHU H3Y4Ya€MbIX YYaCTKOB MECTOPOXKACHUS U OOBIYHO
yCTaHABIMBAETCAd HCXOAS U3 OIbITa Pa3BeIKM MECTOPOXKIECHUH-aHAJIOrOB WU
00OCHOBBIBAETCSL HA HOBBIX 00BEKTaX HKCIEPUMEHTAIBHBIM IIyT€M; IPOObI HEOOXOUMO
OoTOMpaTh B HANpPaBICHUHW MAaKCUMAIbHOW W3MEHYMBOCTU OpYJACHEHHS; B CiIydae
HepeceveHus: pyJaHbIX Tell Pa3BELOYHBIMH BbIpaOOTKaMH (B OCOOEHHOCTU CKBAYKUHAMM)
HOJ OCTPHIM YIJIOM K HalpaBiICHHUIO MAKCHMAalIbHON M3MEHUUBOCTU (E€CIH IMPH 3TOM
BO3HUKAIOT COMHEHUS B MPEJICTABUTEILHOCTH ONMPOOOBAHKSA) KOHTPOJIBHBIMUA paboTamMu
WJIHM COIIOCTAaBJIEHUEM JOJKHA OBITh JI0Ka3aHa BO3MOKHOCTh MCIIOJIb30BaHUs B MIO/ICUETE
3a1acoB pe3yJIbTaTOB OIPOOOBAHUS ITUX CEUCHMIA;

OIpoOOBaHUE CJEYeT MPOBOAUTH HENPEPHIBHO, HA MOJHYIO MOLIHOCTh PYAHOIO
Tela C BBIXOJOM BO BMEIIAIOIIME MOPOJbl HAa BEIMYMHY, IMPEBBIIIAIOLIYI0 MOIIHOCThH
IyCTOrO WJIM HEKOHAULIMOHHOIO IIPOCIIOs, BKIIOYAEMOI'0 B COOTBETCTBUU € KOHIAUIUAMHU
B MPOMBIIIJICHHBIA KOHTYp: JUIsl PyJHBIX Tel 0€3 BUAUMBIX M€0JOTMYECKUX TPAHUIL — BO
BCEX pa3BEIOYHBIX BbIPAOOTKAX, a JJs PYAHBIX Te€I C YETKMMH I'€O0JOTMYECKUMU
TpaHUIlAMH — TI0 Pa3peKEHHON ceTH BBHIPa0OTOK. B kanaBax, mypdax, TpaHmesx Kpome
KOPEHHBIX BBIXOJIOB PY/[I IOJIKHBI OBITH OIPOOOBAHBI U IPOAYKTHI UX BHIBETPUBAHUS;
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MPUPOIHBIE PA3HOBHIHOCTA Py W MUHEPATU30BAaHHBIX TOPOJ JODKHBI OBITH
OonpoOOBaHbl pa3/eIbHO — CEKIHUSAMH; JJIMHA KaxJAO0W CeKUUU (psAaoBOM MPOOKI)
OTIpenessieTcs BHYTPEHHUM CTPOCHHEM PYAHOTO Tella, H3MEHUYNBOCTHIO BEIIECTBEHHOTO
COCTaBa, TEKCTYPHO-CTPYKTYPHBIX OCOOEHHOCTEH, (HHU3MKO-MEXaHUYECKUX U IAPYTHX
CBOICTB pyd, a B CKBaOXMHAX — TakXKe JJIMHON peiica; OoHAa HE JOJDKHA MPEBBINIATH
YCTAHOBJIEHHBIE KOHAMIMSIMH MUHUMAIbHYIO MOIIHOCTH JJIS BBIJEICHHUS THIOB WIH
COPTOB pyA, a TakkKe MaKCUMAJIbHYI0 MOINHOCTb BHYTPEHHHX IYCTBIX U
HEKOHJAMIIMOHHBIX MPOCTIOEB, BKIOYEHHBIX B KOHTYPBI PY/I.

Crnioco0 ot6opa mpo0 B OypOBBIX CKBaXKMHAX (KEPHOBBIN, IIIAMOBBIN) 3aBUCUT OT
UCTIOJB3YyEeMOTO BHJa M KadecTBa OypeHus. [Ipu KOIOHKOBOM OypeHHH JOKHBI OBITH
YCTAHOBJIEHBI MWHUMAJIBHO JOMYCTHMBIM JUIsl TOJACYETa 3alacoB BBIXOJ KepHa, a
BEJIMYMHA JIMHEWHOIO BBIXOJAa KE€pHAa — CHUCTEMAaTHYECKH KOHTPOJIUPOBATHCS BECOBBIM
(cpaBHEHHEM TEOPETUYECKON M (PaKTUUECKON Macchl KepHA) WM 0OBEMHBIM CIIOCOOOM.
[Tpu 3TOM MHTEPBAJIBI C Pa3HBIM BBHIXOOM KepHA OMPOOYIOTCS pa3AenabHO, MPH HAINIHH
n30UpaTeNbHOTO HMCTHpPAaHUs KepHa ONpoOOBaHUIO TMOABEPraeTcsi KaK KEpH, Tak U
U3MENbYCHHBbIE POAYKTHI OypeHus (1uiaM, MbUIb U Jp.), MEIKUE MPOAYKThI OTOUparoTCs
B CaMOCTOSATEIbHYIO MpoO0y C TOro >K€ WHTEpBaja, YTO W KEpHOBas mpooda,
o0pabaThIBalOTC W  aAHAIM3HUPYIOTCA OTHENbHO. [lpm BechbMa HEpaBHOMEPHOM
pacnpeleieHu  PYIHbIX MHUHEpaJOB JIeJIeHWE KepHa TMpu ONpoOOBaHUU HE
POU3BOIUTCSI.

B ropHbix BBIpaOOTKax, MepeceKkaromux PyJHOE TEI0 Ha BCIO MOIIHOCTb, M B
BOCCTAIOIIMX OMPOOOBAHME JOJIKHO IMPOBOJUTHCS MO JBYM CTEHKaM, B BbIpaOOTKax,
OPONJEHHBIX [0 MPOCTHPAHUIO PYIHOTO Tena, — B 3abosix. PaccrosHue wmexny
ornpoOyeMbIMH 3a005IMH B MPOCIIEKUBAIOLINX BHIPAOOTKAaX OOBIYHO HE MpEBHIIIAET 1 M
(yBenmmueHue miara ornpoOOBaHUS IOHKHO OBITH MOATBEPKIACHO IKCHEPUMEHTAIBHBIMU
NaHHBIMU). B TOpHU30HTaIBHBIX TOPHBIX BBIPAOOTKAX MPU KPYTOM 3aJIETAaHUU PYIHBIX Tell
BCE MPOOBI pa3MEIIAOTCsl Ha MOCTOSIHHOM, 3apaHee orpeaesneHHoi BbicoTe. [IpuHsThHIE
napaMeTpsl Ipod HE0OX0AUMO 00OCHOBATh AKCHEPUMEHTAIBHBIMUA paboTamMu. JoIKHBI
ObITh TpPOBENEHb pPadOThl IO W3YYEHHIO BO3MOXHOTO BBIKpAIIMBAHUS PYIHBIX
MUHEPAJIOB (CIIOAYMEHA, JICMUJO0NIUTA, MOJUIYIUTa W JAp.) HpH TMPUHATOM CcIrocode
OonpoOOBaHUS.

Pe3ynbraThl reoornueckoro u reohu3nIecKoro OnpoOOBaHUs CKBAXKHH U TOPHBIX
BbIPa0OTOK CJEeNYyEeT HUCIOIb30BaTh B KAU€CTBE OCHOBBI JJIsi OLIEHKH HEPAaBHOMEPHOCTHU
OpY/I€HEHHS B €CTECTBEHHOM 3alleTaHUM M  NPOTHO3MPOBAHUS  IOKazarenei
pazoOMETPUUECKOIrO oOoraieHus, PYKOBOJICTBYSICh COOTBETCTBYIOUIMH
METOJIMYECKUMHU JOKyMeHTamu. [Ipu 3TOM [ TPOTHO3HPOBAHUS PE3yJbTATOB
KPYIMHOMOPLUHUOHHOM  COPTHUPOBKH  1I€NIECOO0PAa3HO  MPUHATH  MOCTOSHHBIM  IIIar
onpoOOBaHUA MPHU JUIMHE KaXKJI0M cekuuu (psnoBoi mpoOsl), kpaTHoit 1 M. [lokazarenu
paTMOMETPHUYECKOM Ccemapanny MPOTHO3UPYIOTCS MO pe3yiabTaTaM AuddepeHnaibHOMl
UHTEpIpeTau reou3nueckux JaHHBIX IpHU JUHEHHBIX pa3Mmepax Mpoosl,
COOTBETCTBYIOIIMX KYCKYy MakCUMaJIbHOM KpyrHOocTH 100-200 MMm.

21. KagectBo ompoOOBaHUS MO KaKJOMY METOJIY M CIIOCOOY M MO OCHOBHBIM
Pa3HOBUJIHOCTAM Py HEOOXOAMMO CHCTEMAaTHMYeCKH KOHTPOJIMPOBATH, OIEHUBAs
TOYHOCTH M JIOCTOBEPHOCTh pe3yibTaToB. ClelyeT CBOEBPEMEHHO IPOBEPSTH
MOJIOKEHHE TPOO OTHOCUTENHHO 3JEMEHTOB T'€OJIOTMYECKOTO CTPOCHHS, HAJAEKHOCTH
OKOHTYPUBAHHUS PYIHBIX TEJ MO MOIIHOCTH, BBIIEPKAHHOCTH NMPUHATHIX MapaMeTpoB
npo0 U cOOTBETCTBHE (PAKTUYECKON Macchl MpOObI PacUETHOM, UCXOAS W3 MPUHATOTO
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cedeHus: Oopo3apl WM (PaKTHUECKOTO IUaMeTpa M BbIXOJa KepHa (OTKIOHEHUS HE
noskHBI ipeBbimaTh £10-20 % ¢ yyeToM W3MEHYMBOCTU IUNIOTHOCTH PY/IbI).

TouHOCTH 6OPO3/10BOrO ONPOOOBAHUS CIEAYET KOHTPOJIUPOBATH CONPSKEHHBIMU
0opo3amMu TOTO K€ CEYCHHs, KEPHOBOTO OMpoOOBaHHS — O0TOOPOM MpoO M3 BTOPHIX
MOJIOBUHOK KEpHa.

[Tpu reodusndyeckoM OnpoOOBaHNHU B €CTECTBEHHOM 3aJIeTAaHUM KOHTPOJIUPYIOTCS
CTaOMIBHOCTH PabOTHI ammapaTypbl M BOCHPOM3BOAMMOCTb METOJA MPH OAMHAKOBBIX
YCIIOBUSAX PSAOBBIX M KOHTPOJBHBIX H3MepeHUl. JlocToBEpHOCTH Treou3nuecKoro
onpoOOBaHUsA  OMpEAENseTCSs  CONOCTABJICHWEM  JAHHBIX  TIEOJIOTUYECKOTo U
reo(pu3nYecKoro onpoOOBaHUs MPU BHICOKOM BBIXOJI€ K€pPHA IO OMOPHBIM MHTEPBAJaM,
JUTS KOTOPBIX TOKa3aHO OTCYTCTBHE €r0 U30MPaTEIbHOTO HCTUPAHUS.

B cnywae BbIsiBIEHUS HEJAOCTAaTKOB, BIHMAIOIIMX HA TOYHOCTh ONPOOOBAHMS,
ClelyeT NPOU3BOJIUTH IE€peonpoOOBaHME (MM MOBTOPHBIM KapoOTax) pYyIHOTO
UHTEpBaA.

JIOCTOBEPHOCTh MPHUHSTBHIX METOAOB U CIHOCOOOB OMPOOOBaHUS KOHTPOJIUPYETCS
Oosee TMpenCTaBUTEIBHBIM CHOCOOOM, KakK IMpaBWJIO, BaJOBBIM, PYKOBOJCTBYSCH
COOTBETCTBYIOIIMMH METOANYECKUMH TOKyMEHTaMu. J{J1s1 3TO# e Heo0X0AUMO TaKKe
UCTIOJNB30BAaTh JIAaHHBIE TEXHOJIOTUYECKHX MPO0, BAJIOBBIX MNP0oO, OTOOpAaHHBIX IS
orpejiesieHnss 00bEMHOM Macchl B LEIMKAX, U PE3yJIbTaThl OTPAOOTKH MECTOPOXKICHUS.
O06beM KOHTPOIBHOTO OMPOOOBAHUS JOJKEH OBITh JOCTATOYHBIM JJISI CTATHCTUYECKOU
00paboTKH PEe3yNbTaTOB M OOOCHOBAaHHBIX BBIBOJIOB 00 OTCYTCTBUM WJIH HAIHYUU
CUCTEMaTHYECKHX OIIMOOK, a B Cllydae HEOOXOJUMOCTU — U JJIsl BBEJICHUS MOMPABOYHBIX
KO3 PHUITUEHTOB.

22. O6paboTka TpoO MPOU3ZBOMUTCS IO CXEMaM, pa3paOOTaHHBIM JUISI KaXJIO0TO
MECTOPOKICHUSI WM TMPHHATHIM IO AHAJIOTUM C OJHOTUITHBIMH MECTOPOKICHHSIMH.
OcHOBHBIE U KOHTPOJIbHBIE TPOOLI 00PadaTHIBAIOTCS IO OJHON CXEME.

KayectBo 00pabOTKM JOMHKHO CHCTEMAaTHYECKH KOHTPOJIUPOBATHCS IO BCEM
omepanusM B dYacTh O0OOCHOBaHHOCTH Kod(pdummenta K U COOMIOIEHHUS CXEMBI
006pabotku. IIpu 06paboTke MPod C pe3Ko pa3IUYAIIUMUCS COJCPKAHUSIMU PYTHBIX
MUHEpAJIOB HEOOXOIUMO PETyJISIPHO KOHTPOJIUPOBATh YHUCTOTY IOBEPXHOCTEH
TPOOUIBEHOTO 000PYIOBAHUS.

O06paboTKa KOHTPOIBHBIX KPYITHOOOBEMHBIX MPOO MPOU3BOAUTCA O CIIEIHUATBHO
COCTaBJIEHHBIM MPOTPAMMaM.

23. XuMu4eckuil cocTaB pyJ JOJDKEH M3YydaTbCsl C MOJHOTOM, 0OecreunBaroen
BBISIBJICHUE BCEX OCHOBHBIX, IMOMYTHBIX MOJE3HBIX KOMIIOHEHTOB M BPEIHBIX MPUMECEH.
Comepxanusi uX B pyle OINpeAeNsAloTCcs aHalu3aMu Mpod  XUMHUYECKHUMH,
CHEKTpPAJIbHBIMU,  (U3MYECKMMH WM  APYTMMH  METOJaMH, YCTaHOBJICHHBIMHU
TOCYIapCTBEHHBIMH CTAaHJApTaMU WIH YTBEP)KIACHHHIMH HaydHeIM coBeTOM TIO
anamutuyeckum  metogam  (HCAM) wu  HayunbiMm  coBeToM 1o  MeTodam
MuHepanoruueckux uccienopanuii (HCOMMMN).

W3ydenne B pyaax HOMYTHBIX KOMIIOHEHTOB MPOU3BOAMTCS B COOTBETCTBUU C
«PekoMenmanmsaMu o KOMIUIEKCHOMY M3YYEHHIO MECTOPOKICHHHM M MOJICYETY 3alacoB
MOIMYTHBIX TMOJIE3HBIX UCKOMAEMBIX U KOMIIOHEHTOB», yTBepxkaeHHbiMU MIIP Poccun B
YCTaHOBJIEHHOM TOPSJIKE.

Bce psimoBeie mpoOBl aHAMM3UPYIOTCS Ha KOMITOHEHTHI, COJIEp)KaHHWE KOTOPBIX
YUUTBIBAETCSl MPH OKOHTYPUBAHWUHU PYIHBIX TEJN MO MOMIHOCTH. llomyTHbBIE moJe3HbIe
KOMIIOHEHTHI ¥ BPEJIHbIE MIPUMECH OTIPEIEIIIIOTCS OOBIUHO 110 TPYHIOBBIM MTPoOaMm.
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[Topsimok oOBeaMHEHUS PAAOBBIX NMPOO B TPYIIOBBIE, X pa3MelIeHne u oolriee
KOJINYECTBO  JIOJDKHBI ~ O0O€CeunMBaTh  PABHOMEPHOE  ONpPOOOBAaHME  OCHOBHBIX
pPa3HOBUAHOCTEH pyA Ha MOIMYTHbIE KOMIIOHEHTHI M BpEAHbIE NPUMECH U BBIICHEHUE
3aKOHOMEPHOCTEN M3MEHEHUS UX COJEPKAHUM MO MPOCTHPAHUIO U NAJACHUIO PYIHBIX
Tel.

JUI BBISICHEHMS CTENIEHUW WM3MEHEHMS NEPBUYHBIX Py U YCTAHOBJICHHUS B 30HE
THIIEpPTeHe3a TPAaHUIIbl KOPHI BRIBETPUBAHUS JOKHBI BRITOTHATHCS (Pa30BBIC aHATH3BI.

24. KagecTBO aHanmM30B NpoO HEOOXOIMMO CHCTEMAaTHYECKH IMPOBEPATh, a
pe3yabTaThl KOHTPOJISI CBOEBPEMEHHO 00pabaThiBaTh B COOTBETCTBUM C METOANYECKUMHU
ykazanusimu HCAM, HCOMMMU u pykoBoactyscb OCT 41-08-272-04 «Ynpasienue
KayeCTBOM aHAJIMTHYECKHX paboT. MeTroabl TreoIorMYecKOro KOHTpOJII KayecTBa
aHAJTUTUYECKUX paboT», yrBepkaeHHbIM BUMC (mpotokon Ne 88 ot 16 HossOps 2004 1.).
['eosornyeckuii KOHTPOJIb AaHAIU30B IPOO CIEAYyeT OCYIIECTBISATh HE3aBUCHUMO OT
7a00paTOPHOrO0 KOHTPOJII B TEUYEHUE BCEro IEpUOJa PA3BEAKH MECTOPOXKICHHUS.
KoHTposnto noaexar pe3ysbTaTbl aHAJIM30B HA BCE OCHOBHBIE, MOy THBIE KOMIIOHEHTBI U
BPE/IHbIE IIPUMECH.

25. Jlns ompeneneHUs BEIMYUH CIIy9alHBIX IOTPEIIHOCTEH HEO0OXOIMMO
POBOJUTH BHYTPEHHUI KOHTPOJIb MTyTEM aHAIM3a 3ai()POBAHHBIX KOHTPOJIBHBIX P00,
O0TOOpaHHBIX M3 QyOIMKAaTOB AHAJIMTUYECKUX MpoO, B TOM ke 1adopaTopuu, KOTOpas
BBITIOJIHSAET OCHOBHBIE aHAJIN3bI, HE ITO3/IHEE CIEAYIOLIEr0 KBapTaa.

JUis BBISIBJIEHUS U OLIEHKH BO3MOXKHBIX CUCTEMATHUYECKUX MOTPEIIHOCTEN JOKEH
OCYILECTBIISIThCA BHEIIHUN KOHTPOJIb B JJAOOPATOPUH, UMEIOIIEH CTaTyC KOHTPOJBHOM.
Ha BHemHuit KOHTPOJIb HANIPABIIAIOTCS 1yOJUKAThl aHATUTUYECKUX MPO0, XpaHsIIKecs B
OCHOBHOW 7abopaTopuu W TMpPOMICAIINEe BHYTPEHHUH KOHTponb. [lpm Hammunn
cTaHgapTHeIX 00pa3noB coctaBa (COC), aHaTOTUYHBIX UCCIIETYyEeMbIM P0o0aM, BHEITHUN
KOHTPOJIb CJIEIYET OCYIIECTBIIATh, BKJIIOYasl UX B 3alIM(POBAHHOM BUJE B MAPTHUIO IPOO,
KOTOPBIE CIAIOTCS Ha aHAJIM3 B OCHOBHYIO JIAOOPATOPHIO.

[IpoObl, HampaBisieMble Ha BHYTPEHHUH W BHEIIHUHA KOHTPOJb, JOJDKHBI
XapaKTepU30BaTh BCE PAa3HOBHJIHOCTH Py MECTOPOXAECHMM M KIIACChl cOAepKaHui. B
00s13aTeNbHOM IMOpSAJKE HAa BHYTPEHHUIl KOHTpOJb HAIPaBIAIOTCA BCE MPOOBI,
NOKAa3aBIlIME aHOMAJIbHO BBICOKHE COEPKAHUS aHATU3UPYEMbIX KOMIIOHEHTOB.

26. OObeM BHYTPEHHETO W BHENIHETO KOHTPOJIA JOJDKeH O0eCTeunTh
IPEJICTABUTEIBHOCTh BBIOOPKH 10 KaXJIOMY KJIaccy COJEpKaHUMl U INepuoay
BBITIOJIHEHUS aHAJIM30B (KBapTall, OJIYTrOANE, TON).

IIpn BBIIEIEHUM KJIAcCOB CIEAYET YYWUTHIBATh NapaMmMeTpbl KOHAMLMHA IS
HoJICU€eTa 3anacoB — OOPTOBOE M MUHUMAJIBHOE IIPOMBIIUIEHHOE cojepkaHus. B ciaydae
OompII0T0 yKcaa aHanu3upyeMbix mpod (2000 u Gosiee B ro/x) Ha KOHTPOJIBHBIC aHATU3bI
HanpasisieTcs 5 % OT uX O0IIero KOJIWYecTBa, IPU MEHBIIEM YHCIE MPO0 MO KaXKIOMY
BBIJICJICHHOMY KJIacCy COAEpKaHWW JOJDKHO OBITh BhIMONHEHO He wMenee 30
KOHTPOJIbHBIX aHAJIN30B 3a KOHTPOJIMPYEMBIN IEPUOLL.

27. O6paboTKa JaHHBIX BHEIIHETO M BHYTPEHHET0 KOHTPOJIA 10 KaXKJIOMY KJIacCy
COAEPKAHUK TMPOU3BOJUTCS MO mHepuoAaM (KBapTajl, MOJYroAue, roj), Pa3AeiibHO IO
KaX/I0My METOJY aHajJu3a U JIabopaTopuH, BBIOJIHSIONIEH OCHOBHBIE aHaIu3bl. OLleHKa
CUCTEMAaTHUYECKUX pacXoxkAeHud 1o pesyapratam a”Haim3a COC BeIONHSETCS B
COOTBeTCTBUU ¢ Meroandeckumu ykazanmsiMu HCAM mo cratuctuyeckoir oOpaboTke
AHAIMTUYECKUX JAHHBIX.

OtHocuTenpHAs CPENHEKBAApaTUYECKas IIOIPEUIHOCTh, ONPEIEICHHAas 110
pe3ynbraraM BHYTPEHHETO TIE€OJIOTMYECKOrO0 KOHTPOJIA, HE JOJDKHA IIPEBBIIATH
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3HAUEHUH, YKa3aHHBIX B Ta0J. 4. B mpoTUBHOM ciiydae pe3yinbTaThl OCHOBHBIX aHAIM30B
JUIsL TAaHHOTO Kjlacca COJEp)KaHWuW M mepuoaa paboThl JabopaTopuu OpakyroTcs U Bce
npoObI MOAJIEKAT MOBTOPHOMY aHANU3y C BHIIIOJIHEHUEM BHYTPEHHETO T'€OJIOTMYECKOTO
KOHTpoJIsi. OMHOBPEMEHHO OCHOBHOM JTabOpaTopreil JOIHKHBI OBITh BBISICHEHBI TPHYUHBI
Opaka U IPUHSITHI MEPHI MO €T0 YCTPAHEHHUIO.

28. Ilpu BBISBIECHMHM IO JaHHBIM BHEIIHETO KOHTPOJIA CHUCTEMaTHYECKUX
PaCXOXKAEHUN MEXKAY PE3yJbTaTaMU AaHAJIW30B OCHOBHOW UM  KOHTPOJIUPYIOLIEH
nabopatopuil TPOBOAUTCS apOUTPaKHBIA KOHTPOJIb. DTOT KOHTPOJb BBIMOJIHSIETCS B
nabopaTtopuu, HUMEIOMmENH craryc apoutpaxxkHod. Ha apOuTpakHBIH KOHTPOJIb
HATIPABJISTFOTCS XPAHAIIUECS B JTAOOPATOPUHN aHAIUTUYECKUE TyOTUKATHI PSIOBBIX MPOO
(B MCKJIFOUUTENBHBIX CIy4asX — OCTATKU aHAIUTUYECKUX MPOO0), MO KOTOPHIM HUMEIOTCS
pe3yJIbTaThl PSIAOBBIX M BHEIIHUX KOHTPOJIbHBIX aHann30B. KonTposto nopiexar 30-40
npo0 Mo KaxJAOMYy KIIACCy COJIEpP:KaHUM, MO KOTOPOMY BBISIBJIEHBI CHUCTEMAaTHYECKUE
pacxoxaenus. [Ipu nanmuuu COC, aHaJOTMYHBIX HMCCIEAYEMbIM MpoOaMm, UX TaKKe
clelyeT BKJIIOYaTh B 3alIM(POBAHHOM BHJE B MAPTHUIO MPOO, CAABAEMBIX Ha apOUTPaK.
Hnsa xaxgoro COC nomkHOo ObITh modydeHo 10-15 pe3ynbTaToB KOHTPOJIBHBIX
AHAJIU30B.

Tabnuma 4

Hpe[[e.]'leO AOIMYCTUMBIC€ OTHOCUTEC/ILHBIC CPEAHECKBA/IPATHYCCKUE
MOTPEITHOCTH AHAJIM30B 10 KJacCaM couepmaﬂnﬁ

Kuace [IpenensHo Krace [IpenensHo
Kommnonen conepKaHui AOTIYCTHMAA KommoneH| coaepxaHui AOTYCTHMAA
T | KOMIOHGRTOB | patceka| T | KOMIORCHTOB | apamuecka
B pyAc*, % sl IOTPENTHOCTD, % B pyAc*, % sl TIOTPENTHOCTD, %
Li,O >1 7 Ta,Os 0,01-0,02 25
0,5-1 10 0,005-0,01 30
0,2-0,5 13 <0,005 30
0,1-0,2 17 Nb,Os 0,1-0,2 16
0,05-0,1 22 0,05-0,1 20
Cs,0O >1 12 0,02-0,05 23
0,5-1 15 <0,02 30
0,2-0,5 17 Sn 0,1-0,2 15
0,1-0,2 22 0,05-0,1 20
0,05-0,1 25 0,025-0,05 25
Rb,O >1 12 <0,025 30
0,5-1 15 K,O >5 6,5
0,2-0,5 17 1-5 11
0,1-0,2 22 0,5-1 15
0,05-0,1 25 <0,5 30
BeO 0,2-0,5 10 Na,O >25 4.5
0,1-0,2 12 5-25 6
0,05-0,1 15 0,5-5 15
0,02-0,05 20 <0,5 30
0,01-0,02 22

* Ecim BBIACJIICHHBIC HAa MCCTOPOXKICHUN KJIACChI COZ[Cp)KaHI/Iﬁ OTJIIMYAIOTCA OT YKa3aHHBIX, TO INPCACIbHO

J0IYyCTUMBIE OTHOCUTECIIBHBIC CPEAHEKBAAPATUICCKUEC ITOTPEUTHOCTHU ONIPEACIIAOTCA I/IHTepHOH}IHHeﬁ.

[Tpu moaTBep)ACHUN apOUTPAKHBIM aHAIM30M CHCTEMATHYECKHUX PACXOXKICHHM
CIeyeT BBIACHUTh MX IPUYMHBI, pa3padoTaTh MEPONPUATUS [0 YCTPAHEHHIO
HE/IOCTaTKOB B paboTe OCHOBHOW JabopaTropuyu, a TaKKe peluTh BOIPOC O
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HEOOXOJIMMOCTH TOBTOPHOI'O aHaliM3a BCEX MPOO NAHHOrO Kjacca W nepuoja padoTsl
OCHOBHOM Ja0OpaTOpyM WM O BBEICHUM B PE3yJbTaThl OCHOBHBIX aHAJIM30B
COOTBETCTBYIOIIETO MOMpPaBOYHOTO Ko3(duimenta. be3 mpoBeneHus apOUTPaKHOTO
aHaJIM3a BBEJCHUE MOMPABOYHBIX KOA(D(PHUIIMEHTOB HE AOMYCKASTCSI.

29. Tlo pe3ynbTaTaM BBIMOJHEHHOTO KOHTPOJA OMpoOOBaHUS — OTOOpAa,
00paboTKM TpoOd M aHAIM30B — JOJKHA OBITh OIEHEHAa BO3MOJKHAs IMOTPEIIHOCTh
BBIJICJICHUS] PYIHBIX UHTEPBAJIOB U ONPEACICHUS UX MapaMeTPOB.

30. MuHepanbHBI COCTaB PyI, UX TEKCTYPHO-CTPYKTYpHBIE OCOOCHHOCTH U
dbu3HUYecKre CBOWCTBA JOKHBI OBITh U3Y4YEHbl C MPUMEHEHHEM MHUHEPaIoro-
netporpaduuecknx, GU3NIECKUX, XUMUYECKUX U JPYTHX BUIOB aHAIIM3A TI0 METOUKAM,
YTBEPKACHHBIM HAyYHBIMU COBETAMH 110 MHUHEPAIOTHYECKUM M aHAIUTHYECKUM
Merogam ucciegoBanuss (HCOMMU, HCAM). Ilpu sToM Hapsay ¢ ONUCAHUEM
OTHCIBbHBIX  MHUHEpPAJIOB  MPOU3BOJAMTCS TakKe  KOJWYECTBEHHAs  OICHKAa UX
pacpoCTPaHEHHOCTH.

Ocoboe BHMMaHUE yAENISIEeTCS JIUTUMCOAEpKAIiM (TJIaBHBIM 00pa3oM, CIOyMeH
U TIETAJIUT) U Le3uicoaepKamuM (MOJUTYIIMT) MUHEpaIaM, ONPEIeTICHNUI0 UX KOJIMYEeCTBA
U XUMHUYECKOTO COCTaBa, BBISICHEHUIO UX B3aMMOOTHOIIEHUI MEXIy COOOU U ¢ APYyruMu
MUHEpajgaMu (HaJIM4Me U pa3Mepbl CPOCTKOB, XapaKTEP CpacTaHUs), pa3MEPOB 3€pEeH U
WX pacupenesieHus 0 KPYIMHOCTH. Y YHThIBask HETIOCTOSTHCTBO COCTaBa MUHEPAJIOB JTUTHUS
U 1I€3Usl, CJIEAYET U3y4aTh UX U3MEHYMBOCTH (B OCHOBHOM 110 cojiepkanuto Li,O u Cs,0)
M0 PYAHBIM T€JIaM U MECTOPOXKICHUIO B LIEJIOM.

B nmpomecce MuHEpamorMUeCKHUX HCCICIOBAHMM JIOJDKHO OBITh HM3YYEHO
pacrpeieieHue OCHOBHBIX, IMOMYTHBIX KOMIIOHEHTOB U BPEIHBIX IIPUMECel U COCTaBJICH
ux Oamanc 1o QopmMaM MHHEPATBHBIX COCAMHEHHH, OOECICUMBAIONINA pacueT
TEOPETUYECKH BO3MOXKHOTO M3BJICUEHHUS M IMOJCYET 3aracoB IMOJIE3HBIX KOMIIOHEHTOB B
u3BjIeKaeMon popme (CriogyMeHe, MeTaIuTe, JEMUI0JIUTE, TOJUTYIIUTE).

31. O6bemHas Macca U BIAXKHOCTh PY/bl BXOJAT B YUCIO OCHOBHBIX MapaMeTpoB,
UCIIOJIB3YEMBIX MPH IMOJCYETE 3alacoOB MECTOPOXKACHUM, UX OMpEAeICHHUE HEOOX0IUMO
MIPOU3BOIUTH ISl KKJIOH BBIJEICHHOW MPHUPOIHON Pa3HOBUIHOCTH Py U BHYTPEHHHX
HEKOHIUIIMOHHBIX TIPOCIIOEB.

O0bemMHass Macca TIUIOTHBIX Py ONpeAeNsercs TJIaBHBIM 00pa3oM  TIo
MPEICTaBUTEIBHBIM MapadUHUPOBAaHHBIM 00pasmam. OObeMHast Macca PhIXIIbIX, CHIIBHO
TPEIIMHOBATHIX M KAaBEPHO3HBIX PYH, KaK TIPaBUIO, OMPEACISIETCS B IEJIHUKaX.
OnpeneneHne 00bEMHOM MacChl MOXET MPOU3BOJUTHCS TAKKE METOJOM TOTJIOIICHUS
paccestHHOTO0 TraMMa-U3IydeHUs MpH HAIWYUH HEOOXOAMMOro o0bhemMa 3aBEPOUYHBIX
pa6otr. OZHOBpPEMEHHO C ONpEACICHHEM OOBEMHOM MacChl Ha TOM JK€ MaTepHuae
ompenenseTcs BIaXHOCTh pya. O6pasisl U MpoOkl 71 ONpeACICHHs] 00bEeMHOM MacChl U
BJIQXKHOCTH JOJIKHBI OBITh OXapaKTEPU30BaHbl MUHEPAIOTMYECKA U MPOAHATU3UPOBAHDI
Ha OCHOBHBIC KOMITOHEHTHI.

JlocTOBepHOCTh oOmpeeiaeHuss 00beMHONM Macchl MO oOpaslaMm J0JDKHa OBITh
MOATBEPXKJICHA METOJAOM  BBIEMKH IIEJIMKOB WM  KCCJICIOBAHHMSAMHU  IICJIMKOB
reo(pu3NIeCKUMU METOTAMH.

32. B pe3ynbrare u3ydeHUs: XUMUUYECKOTO ¥ MUHEPAJIbHOTO COCTaBa, TEKCTYPHO-
CTPYKTYPHBIX OCOOCHHOCTEH © (PU3NUECKHMX CBOWCTB pyJ YCTAHABJIMBAIOTCS HX
OPUPOJHBIE PA3HOBUJIHOCTA U TPEIBAPUTEIBHO HAMEUAIOTCA IMPOMBIILICHHbIE
(TEXHOJIOTUYECKUE) TUIIBI, MOMJICKAIINE CEICKTUBHOM BBIEMKE U  Pa3leiIbHOU
nepepaboTKe.
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OKOHYATENbHOE BBIJIEJIEHUE IPOMBIIIIEHHBIX (TEXHOJIOTHYECKHUX) TUIIOB U COPTOB
pyA IPOU3BOLUTCA IIO pe3yjabTaTaM TEXHOJIOTMYECKOIO HU3YYCHUs BBIABICHHBIX Ha
MECTOPOKIECHNUHN TPUPOIHBIX Pa3HOBUIHOCTEN.

IV. M3y4yeHne TeXHOJIOTH4eCKUX CBOCTB Py

33. TexHOJIOTMYECKUE CBOMCTBA Py, KaK IPaBUJIO, U3Y4AIOTCA B 1a0OPATOPHBIX U
NOJIYIIPOMBILIJIEHHBIX ~ YCIOBUAX  HAa  MHMHEPAJIOrO-TEXHOJIOTMYECKUX,  MajbIX
TEXHOJOTUYECKUX, JaOOPATOPHBIX, YKPYMHEHHO-1a00pPATOPHBIX U MOIYITPOMBIILIEHHBIX
npobax. [Ipu umeromeMcst OnbITe MPOMBITIUICHHON TepepaboTKU ISl JIETKOOOOTaTUMBIX
pyA  JOMYCKaeTcs HCIOJIb30BAHME AHAJIOIMHM, IOATBEPKIACHHON  pe3yJbTaTaMu
nabopaTtopHbIX HcchaenoBaHuil. st TpyIHOOOOTaTUMBIX WM HOBBIX THUIIOB PYH, OIBIT
nepepaboTKU KOTOPBIX OTCYTCTBYET, TEXHOJIOTHYECKHE UCCIEIOBAHUSA PYI U, B Cllydae
HEO0OXOAUMOCTH, MPOJYKTOB MX OOOTAIEHUs JIOJDKHBI MPOBOAMUTHCS MO CHELUUATbHBIM
porpaMMam, COIrJIaCOBaHHBIM C 3aMHTEPECOBAHHBIMHM OPTaHU3ALUSIMU.

Otbop mpoO 1S TEXHOJNOTHMYECKHX WCCIEHOBAHWM HA Pa3HBIX CTaIHIX
re0JIOTOPa3BEAOYHBIX PAOOT CIIENyeT BBIMOIHATH B COOTBETCTBHH CO CTAaHIAPTOM
Poccutickoro reonoruueckoro obmectBa — CTO Pocl'eo 09-001-98 «Tepabie
MOJIE3HbIE CKOMAaeMble U TOPHbIE MOPObl. TEeXHOIOrnYeckoe onpoOOBaHNUE B Ipolecce
reoJIOTOPa3BEAOYHBIX  paboT»,  yTBEPXKJACHHHIM ©  BBEJIECHHBIM B  JICHCTBUE
nocranosinenueM  IIpesunnyma  HcenonmnurensHoro  komurera  Bceepoccuiickoro
reojioruueckoro obmiectna (0T 28 nexadbps 1998 r. Nel17/6)

34. B mporecce TEXHOJOTHYECKHX WCCIIENOBaHUN IeIeco00pa3sHO M3YYHUTh
BO3MOXKHOCTh TpefoOorameHuss u (Win) pasfeleHuss Ha copTa JOOBITOW pPyAbl C
UCIIOJIb30BAHUEM  KPYITHOIIOPIIMOHHOM  COPTHUPOBKM  TOPHOPYAHOM  Macchl B
TPAHCIIOPTHBIX EMKOCTSX, a /ISl Py C BBICOKUM BBIX0JI0M KycKoBOH (ppakiuu (—200 +20
MM) — BO3MOHOCTh UX PaMOMETPUUYECKON Cenapaluu.

[Ipy MONOKUTENBHBIX pe3yJbTaTaxX MUCCIEI0BAHUN MO MPEAOOOralieHUIO CIENYET
YTOYHUTH MPOMBIIUIEHHbIE (TEXHOJIOTUYECKHUE) THUIIBI PYZ, TpeOyroIIHe CeleKTUBHON
NOOBIYY, WIH TOATBEPAUTH BOBMOXXHOCTH BAJIOBOM BBIEMKH PYIHOU Macchl. [lanpHeimme
UCCJICIOBAaHUSI  CIIOCOO0B TIIyOOKOTO OOOTameHuss pya TPOBOASTCS € Y4ETOM
BO3MOXXKHOCTE U SKOHOMHYECKOW S(PGEKTHBHOCTH  BKIIOYEHHS B OOIIyIO
TEXHOJOTHYECKYIO CXeMY OOOTallleHUs Py CTaluu Mpe100oralieHus.

35. Jlnst BeIAENEHUS] TEXHOJIOTMUYECKUX TUIIOB U COPTOB Py IPOBOJUTCS T'€OJIOTO-
TEXHOJIOTMYECKOE KAapTUPOBAaHUE, IMPU KOTOPOM CETh ONpOoOOBaHUS BHIOUpAETCS B
3aBUCUMOCTH OT YHMCJa ¥ 4acCTOTHI MIEPEMEKAEMOCTH MPUPOJHBIX PA3HOBUIHOCTEU PYI.
IIpp  >TOM  pexomMeHAayeTCs  PYKOBOACTBOBaThbCs  craHmaproM  Poccuiickoro
reonorudeckoro obmectBa — CTO Pocl'eo 09-002-98 «TBepapie mone3HbIE UCKOTIAEMbBIC
U TOpHBIE NOPOAbl. ['€0J0TO-TEXHOJOTMYECKOE KapTHUPOBAHUE», YTBEPKICHHBIM U
BBEJICHHBIM B JeiicTBUe McTaHoBieHUEM IIpesmauyma McnoaHUTENBbHOrO KOMUTETa
Bcepoccuiickoro reonorudeckoro oomectsa (ot 28 nexadpst 1998 r. Nel17/6).

MuHepanoro-TeXHOJOTUYECKUMA U MaJIbIMU  TE€XHOJIOTMYECKUMH — MpodamMu
JOJKHBI OBITh OXapaKTepU30BaHbl BCE MPUPOHBIE PA3HOBUIHOCTH DY/, BHISIBJICHHbIC Ha
Mecropoxkaenuud. [lo  pe3yapTaraM  HMX  UCHOBITAHUM  MPOBOJAUTCS  I'E€0JIOrO-
TEXHOJIOTMYECKass TUNHU3alUs PyJd MECTOPOXKICHUS C BBIICICHUEM IPOMBIIIIEHHBIX
(TEXHOJIOTUYECKUX) TUIIOB U COCTABIISIIOTCS I€0JIOTO-TEXHOJIOTUYECKUE KapThl, IUIaHbI U
pa3pessl.
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Ha naGopaTopHBIX U YKPYIMHEHHO-T1a00paTOPHBIX TPOOAX JTOJDKHBI OBITh H3yUEHBI
TEXHOJIOTMYECKHUE CBOMCTBAa BCEX BBIJCJICHHBIX IPOMBIIIICHHBIX (TEXHOJIOTUYECKHX)
TUTIOB PyA B CTENEHU, HEOOXOAMMOW /I BHIOOpPA ONTHUMAIBHOW TEXHOJIOTHYECKON
CXeMBbl WX TepepadOTKH M ONpEACNCHHs OCHOBHBIX TEXHOJOTMYECKUX IOKa3zaTenen
oOoraieHuss M KadecTBa MoyiydaemMod mponaykiuu. [Ipm 3ToM BakHO OINpeAenuTh
ONTUMAJIbHYIO CTENEHb U3MENIbUEHUS PYJI, KOTOpas 00ECIeUUT MAaKCUMAIbHOE BCKPBITHE
LEHHBIX MUHEPAJIOB IPU MUHUMAJIbHOM OLUIAMOBAHUU U COPOCE UX B XBOCTBHI.

[TonynpoMblIlIsieHHbIE  TEXHOJIOTMYECKHE TPOOBl  CIyKaT s MPOBEPKH
TEXHOJOTHYECKUX CXEM M YTOUHEHHMs IMOKaszaTeseld oOoramieHus pyl, MOJYyYEeHHBIX Ha
nabopatopHblx  mpobax.  [lomynmpoMblmyieHHBIE — TEXHOJIOTUYECKHE  WCTIBITAHHS
IOPOBOJATCS B COOTBETCTBHHM C IPOTPaMMOM, pa3pabOTaHHONW  OpraHu3aIuei,
BBIITOJIHSIOIEH TEXHOJOTHUYECKUE HMCCIIEIOBAHMS, COBMECTHO C HEAPOIIOJIb30BATEIEM U
COIJIaCOBAHHOM € TPOEKTHOM opraHu3amnueil. OTO60p mnpod NPOU3BOIUTCS IO
CIIELUAIIBHOMY IIPOEKTY.

YKpyNMHEHHO-1a00paTOpPHbIE M TOJYINPOMBIIUICHHBIE TEXHOJIOTMYECKHE MPOOBI
JOJKHBI OBITH MPEACTABUTENIbHBIMH, T.€. OTBEYATh MO XMMHUYECKOMY U MHUHEPAIHLHOMY
COCTaBy, CTPYKTYPHO-TEKCTYPHBIM OCOOCHHOCTSIM, KOHTPAaCTHOCTH, (HU3MUYECKUM U
IPYrMM  CBOWCTBAM  CpE€OHHMM IapaMeTpaM pyd  JaHHOTO  HPOMBIIIJIEHHOTO
(TEXHOJIOTUYECKOT0) THMA C YYETOM BO3MOXHOTO pPazyOOKMBAaHUS PYIOBMELIAIOIIUMU
NOPOJaMHU Y TOBBIIIEHUS CONEPKAHUSA B Py€ KOMIOHEHTOB MOCIE KPYIHONOPLUOHHON
coptupoBku. [lo rpanymspHOMYy cocTaBy MpOOBI TOJKHBI COOTBETCTBOBATH OTOMTON
TOPHOPYIHOM Macce MPUHATON CUCTEMbI OTPaOOTKH.

36. IIpu uccnenoBaHUM MCXOIHOM PyZbl MM HNPOMIIPOAYKTA pafuOMETPUUYECKON
cemapauuyd M OTCEBA, MCHOJIb3Ysl METOJBI U IIPUEMBI TEXHOJIOTMYECKOW MUHEPAJIOTUH,
U3Yy4aroT CTENEHb UX OKUCIECHHOCTH, MUHEPAJIbHBIN COCTaB, CTPYKTYPHBIE U TEKCTYpPHbIE
OCOOEHHOCTH, a Takke (QU3NYEeCKHhe M XHUMHUYECKHE CBOWMCTBA MHUHEPAJIOB U
MUHEpAJIbHBIX KOMIUIEKCOB, CTENEHb KOHTPACTHOCTH J3THX CBOMCTB. Onpenenstor
IpOoOUMOCTb, CTETIEHb PACKPBITHA MUHEPATBHBIX (a3, MPOMBIBAEMOCTh PY/AbI, TPOBOIST
CUTOBBII M TPAaBUTALUMOHHBIN aHAINU3bl Y3KMX KIACCOB MBITOM pyAbl M LUIAMOB
POMBIBKM, MarHUTHBIA aHAJIN3 MEJIKUX KiaccoB. BriOupaercs TexHoIornyeckas cxema
oOoraieHus, yCTaHaBIMBAETCA YUCIIO CTA[UN U CTaAMalIbHAsg KPYIHOCTb U3MEJIbUEHUSI.
Omnpenenstorcss cnocoObl o0oTrameHusi U JAOBOAKH KOHIIEHTPATOB M MPOMIIPOTYKTOB,
COZIepKalIUX MOMYTHbIE KOMIIOHEHTHI.

37. TexHONOrM4YecKUe CBOWMCTBA Py JUTHUEBBIX M LIE3UEBBIX MECTOPOKIACHUMN
3aBHCAT OT MX MHHEPAJBFHOTO COCTaBa, pa3Mepa 3€peH pyao00pasyIoNMX MUHEPAIoB
WIM UX arperaTHbIX CKOIIEHUH, TEKCTYPHO-CTPYKTYPHBIX OCOOEHHOCTEH U cojep:KaHu
Li,0 u Cs,0 B pynax.

JUig mojlydeHHs TOBapHOM MPOAYKLMHM BCE PYZAbl MOJIBEPraroOTCs OOOTalleHMIO.
KadecTBO KOHIIEHTPATOB JOJDKHO B Ka)KIOM KOHKPETHOM CIIy4ae pPEriiaMEeHTUPOBATHCSA
JIOTOBOPOM MEXY NOCTaBLUIMKOM (PYIHHUKOM) U METAJUTYPTUYECKUM IPEANPUATHEM
WJIM COOTBETCTBOBATH CYIIECTBYIOLMM CTaHIapTaM U TEXHUYECKUM YCIIOBUSM.

B npombluieHHOCTH 1Sl 000TallleHus JTUTHEBBIX Py IPUMEHSIOTCS CIEIYIOLINE
METO/BL:

CIIOAYMEH, NETaJuT W IMOJUIYyLUUT, IPEACTABICHHBbIE KPYIHBIMU KpUCTaJUIAMHU
(knmacc +25 MM), U3BJIEKAIOTCS B TOBapHbIE KOHIEHTPATHI MyTEM PYYHOH pynopaz0opku
WIN APYTUMU MIPOCTHIMH METOJIaMHU 00OTaIIeHusI.

JUISL CTIOJYMEHOBBIX pyA (IIPU OTCYTCTBUU APYTMX MUHEPAIOB CO CIIOCOOHOCTBHIO
NEKPUIUTUPOBATHCA — ajabOuTa, (PIIIOOpPUTA, Kaldbl[UTa, CIIOABI U Jp.) HCIHOJb3yeTcs

18



tepmudeckoe oboramenue. Ceipbe KpymHOCTBIO OT 50-20 mo 0,2-0,3 MM oOxkwuraercs
npu Temmnepatype 1000—1200 °C B Teuenue 1-2 4, pe3ko oXJaxaaeTCs U U3MEIbYACTCs C
MOJIyYEHUEM JIUTUEBOr0 KOHIIEHTpATa;

oboramieHue MEJIKOBKPAIUICHHBIX JUTHUEBBIX PYJ, B YaCTHOCTH, CIIOJyMEHOBBIX,
compepxkanux 1-1,2 % LiO, npousBoautcss METOAOM (UIOTAlMM WM C TIOMOIIBIO
TSOKENBbIX cycrieH3ui. [lepcnekTUBHO MpUMEHEHHE O0OTaIlEHUS B TSKENBIX CYCIEH3UIX
B KA4YECTBE MPE/IBAPUTEIIbHOW Olepaluu A yJajJeHUs YacTh MyCTOW MOpOAblI Mepen
baoranueit. dnoTainus, SBASOMAICS B HACTOSIIEE BpPEeMsS OCHOBHBIM METOJOM
oboramieHuss COOCTBEHHO JIMTHEBBIX W KOMIUICKCHBIX Py, NPUMEHSETCS B Tpex
BapUaHTax: mpsiMasi, 00paTHasi U KOJIEKTUBHASL.

Jns  mepepaOOTKM KOMIUIEKCHBIX pPyJ A3TH METOAbl COYETAIOTCA B BHJIE
KOMOWHHUPOBAHHBIX CXEM, JOIMOJIHAEMBIX B HEKOTOPBIX CIydasXx MarHUTHOHM cemaparueit
Y TPaBUTAIMOHHBIMU METOAAMHU

Ucnonp3ytoTcst AUTHEBbIE KOHIIEHTPATHI PA3IMYHOIO KAa4eCTBa: CIOJIYMEHOBHIE C
cougepxkanuem Li,O 4,5-6 %, nenuponutoBbie — 3—4 %, neranutoBbie — 2,5-3,5 %,
aMOnmuronutoBeie — 7-8 %. Ilo cymecTByrOIMM CTaHIapTaM CIIOyMEHOBBIE
KOHLIEHTPATHI JOJKHBI cojiepkaTh He MeHee 4 % Li,0.

Benymum meromoM oboramieHus ME3WEeBBIX Py TaKKe SBISICTCS (uioTarus —
npsMas uin ooparHas. [lepepaboTka 1e3uili-OMOTHTOBBIX pyA Oojiee TpydoeMKa, 4eM
noJuTynuToBeIX. OHa, KaK MPaBUJIO, BKIIOYAET (UIOTAIMI0 B COYETAHUH C XHMHKO-
METaJUTypru4ecKuMH  IporeccaMu  (LIMKJIOHHO-3KCTPAKIIMOHHBIM, CEPHOKHCIOTHOTO
BBIIIICIAUMBAHUS ).

TexHMKO-2KOHOMUYECKHE TTOKA3aTeNIN MepepabOTKU BCEX TUIIOB Py YIyUIIatOTCs
C BBEJICHHEM COPTUPOBKH PaIUOMETPUUECKUMU METOIAMHU.

38. B pesynbraTe HMccleqOBaHHWA JOKHBI OBITh MOJITBEPIKICHBI MPaBUIHLHOCTD
MIPOBEACHUSI T€0JIOTO-TEXHOJIOTUUECKOW THUIHU3AIUU pyA (IpH HEOOXOIUMOCTH 3aHOBO
UHTEPIPETUPYETCS Ie0JIOTO-TEXHOJIOTHYECKOE KapTUPOBAHUE), OTpeIeTICHbI
MUHEPAJIBHBI M XUMHUYECKUH COCTaB MCXOJHOM pyAbl U IPOAYKTOB OOOTrallleHus,
MpeACTaBICHBl JaHHBIE TI0 TMPOMBIBKE, IPOOMMOCTH U M3MEJIbUYaeMOCTH pPYyI U
HEOOXOAMMOM CTeTICHU M3MEJIbUCHUsI MaTepualia, JaHHbIE CUTOBBIX aHAJIM30B MCXOIHOMN
PYIIbl U POAYKTOB 00OTAIEHUsI, CBEACHUS O INIOTHOCTH, HACBIITHOM Macce U BIAXKHOCTU
UCXOJHOU PYy/Ibl U MPOTYKTOB OOOTAIEHUS; OMPECIICHbI TEXHOJIIOTHUECKHUE MMOKa3aTeln
nepepaboTKu: IS  PaJIuOMETPUUYECKOTO0 OOOTaIIeHHs] — BBIXOJ KOHIICHTpATa,
MPOMIPOAYKTOB M XBOCTOB, HM3BIICUCHHE M COJECpPKAHUE B HUX JIUTUA M UE3USI U
MOMYTHBIX KOMITOHEHTOB, KOX(G(dUIIMEHT oOorameHus; i MPOIECCOB TPAaBHTAIINH,
MarHuTHOM cemnapanuy U QIoTallud — BBIXOJ KOHIIEHTpaTa, €ro Ka4ecTBO (CojepikaHue
JIUTHS, 1I€3Us, APYTUX TOJE3HBIX KOMIOHEHTOB U BPEAHBIX MPUMECEH), a TakKe METOJ
nepepabOTKU KOHIIEHTpATa, U3BJICUEHHE JUTUS U 1e3us U JPYruxX MOJE3HBIX
KOMIIOHEHTOB B OT/ICJIbHBIX OMEPALMSAX U CKBO3HOE UX U3BJICUCHHE, PACXOJ PEAreHTOB,
00beM U XapaKTepUCTHKA (TPaHYJISIPHBIA COCTaB, OCTATOYHAS KOHIICHTpAIUs PEareHTOB)
IPOJAYKTOB, HAMPABISIEMBIX B XBOCTOXPAHWJIUINE, HEOOXOIUMOCTh U  CIHOCOOBI
00€e3BpeKUBAHMS IPOMCTOKOB.

JIOCTOBEpHOCTh JTaHHBIX, TOJYYCHHBIX B pPe3yJbTaTe€ MMOJYIPOMBIIUICHHBIX
WCIIBITAHUM, OIIEHUBAIOT HA OCHOBE TEXHOJIOTHYECKOTO M ToOBapHOTO OanaHca. PazHuiia B
Macce MeTajljla MKy 3TUMHU OanaHcaMu He JoJbkHA npeBbimath 10 %, u oHa JOJDKHA
ObITH pacrpejiesieHa MPONOPIMOHAIBHO Macce€ MeTallla B KOHIIEHTpaTax M XBOCTaX.
[TokazaTenu miepepaOOTKM CpaBHUBAIOT C  IIOKa3aTesIMH, IOJIy4aeMbIMH  Ha
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COBPEMEHHBIX 000TaTUTENBHBIX (haOpUKax M MPEANPHUSATHIX MO MepepadoTKe JTUTHEBBIX
¥l [I€3MEBBIX P/ U KOHIIEHTPATOB.

39. Jlns TOMYTHBIX KOMIIOHEHTOB B COOTBETCTBUU C «PexoMeHmamusiMu 1o
KOMIUIEKCHOMY HM3YYEHHUIO MECTOPOKICHHH W TOJCYETy 3alacoB IMOMYTHBIX IOJIE3HBIX
HCKOIMIAeMbIX W KOMIIOHEHTOB», yTBepkIeHHbIMH MIIP Poccun B ycTaHOBIEHHOM
HOpsiAKe, HEOOXOIUMO BBISICHUTH (POPMBI HaXOXKAEHUS W OanaHC WX pacHpeneseHus B
NPOAYKTaX 0OOTaIEHHS U Mepeiena Py M KOHIIEHTPATOB, a TAKKE YCTAHOBHUTDH YCIIOBHS,
BO3MO)XHOCTH ¥ 9KOHOMHUECKYIO [[eIeCO00Pa3HOCTh UX M3BJICUCHUSI.

JlomxHa OBITh U3y4eHa BO3MOXKHOCTH MCIIOJIB30BaHUs O0OPOTHBIX BOJ M OTXOJIOB,
MOJTy4aeMbIX MO PEKOMEHIYEeMOW TEXHOJIOTUYECKOW CXeMe: MepepadOTKH MUIaMOB IS
MUKpPOYIOOpEHMIA; TaHBI PEKOMEHIALNHU 10 OYUCTKE IIPOMCTOKOB.

V. U3yueHue ruiporeoiOrui4ecKuX, MHKEHEePHO-re0J10ri4eCKnX, IK0JI0TH4eCKnX U
APYTUX NPHPOIHBIX YCJIOBUIA MeCTOPOKIEHUSA

40. T'maporeoIornuecKuMu UCCIET0OBAHUSIME JOJKHBI OBITh M3y4YeHBI OCHOBHBIC
BOJIOHOCHBIC TOPU30HTHI, KOTOPHIE MOTYT Y4acTBOBAaTh B OOBOJHEHWU MECTOPOKICHUS,
BBISIBJICHBI HanOoJiee 0OBOJTHEHHBIC YYACTKU U 30HBI U PEIICHBI BOIIPOCHI HCIIOIb30BaAHUS
WK cOpoca PYJHUYHBIX BOJI.

[To kaxmaoMy BOJOHOCHOMY TOPH30HTY CIEAyeT YCTAaHOBHTH €T0 MOIIHOCTD,
JUTOJIOTUYECKUN COCTaB, THUIIBI KOJJIEKTOPOB, YCIIOBUS IHTaHUS, B3aUMOCBS3b C
JTPYTMMH BOJIOHOCHBIMU TOPU30HTAMH M IIOBEPXHOCTHBIMH BOJIaMH, TTOJIOKCHHE YPOBHEH
MOJ3EMHBIX BOJ W JIPyrue MapamMeTpbl; ONPEIEINTh BO3MOXKHBIE BOJOIPUTOKH B
AKCILTyaTallHOHHBIE TOPHBIE BBEIPAOOTKH, MPOXOIKA KOTOPHIX MPETyCMOTPEHA B TEXHUKO-
sKOHOMHYECKOM oOocHOBaHMH (TDO) koHAUIMH, W pa3padoTaTh PEKOMEHIAIUU I10
3alHATE UX OT MOA3eMHBIX Boa. HeoOxoauMo Takxke:

WU3YYHTh XUMHUYECKUH COCTaB W  OAaKTEPHOJIOTHYECKOE COCTOSIHHE BOJ,
YYacTBYIOIIUX B OOBOJHEHUU MECTOPOXKIEHUS, MX arpeCCHBHOCTh TIO OTHOIICHHWIO K
O0eToHy, MeTa/IaM, IMOJIMMEpPaM, COACPKAHUE B HHUX IMOJIC3HBIX U BPEAHBIX IPUMeECeH (110
pa3pabaTbIBa€MbIM MECTOPOXKIEHUSM — MPUBECTH XUMUYECKUN COCTAB PYJHUYHBIX BOJI
Y IIPOMCTOKOB);

OIICHUTh BO3MOXKHOCTh HCITOJIb30BAHUS JAPESHAXKHBIX BOJ JUISI BOJOCHAOKECHHS WIIH
W3BJICYCHUS U3 HUX IIECHHBIX KOMIIOHCHTOB, & TAK)KE€ BO3MOXKHOE BIIMSIHUE MX JPCHAXKA Ha
NEHCTBYIONINE B pallOHE MECTOPOXKICHHUSI TIOJ3EMHBIE BOJ103a00PHI;

IaTh PEKOMEHJANMHM [0 TMPOBEJACHUIO B MOCIEIYIONIEM HEOOXOIMMBIX
CIEIUAIBHBIX H3BICKATEILCKUX pPa0OT, OLICHUTh BJIMSHUE cOpoca PYAHMYHBIX BOJ Ha
OKPYXAIOITYI0 CPeny;

OLIEHUTHL BO3MOKHBIE HCTOYHHKH XO3SHCTBEHHO-IIUTHEBOIO M TEXHUYECKOI'O
BOJIOCHAOKEHHMSI, 00eCIeunBaroe MoTpeOHOCTh OYAyIUX MPEANPHUATHN MO J0ObIYe U
nepepadoTKe MHHEPAILHOTO CHIPhSI.

YTunmzanuss ApeHaKHBIX BOJ MPEANOoJIaraeT IMOACYET IKCIUTyaTallMOHHBIX
3aI1acoB, KOTOPBIA MIPOU3BOJIUTCS, PYKOBOJICTBYSICh COOTBETCTBYIOITUMHU
METOJIMYCCKUMHU JOKYMEHTAMHU.

[To pesymbTaTam THAPOTEONOTHYECKUX HCCICIOBAHUN JOJDKHBI OBITh JIaHBI
PEKOMEHIAINHA K MPOCKTUPOBAHUIO PYIHHUKA: 1O CIIOCO0aM OCYIICHUS TE€O0JIOTHYECKOTO
MaccuBa; IO BOJIOOTBOJY; IO YTHIW3AIMH JAPEHAXHBIX BOJ; [0 HCTOYHHKAM
BOJIOCHA0XKECHHUS; 10 TIPUPOJTOOXPAHHBIM MEpaM.
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41. [IpoBeneHne UHKEHEPHO-TEOJIOTUYECKUX HUCCIEOBAaHUNA HA MECTOPOKIECHUIX
npHu pa3Beke HeoOXOauMO Ui MH(GOPMALIMOHHOTO oOecreueHus MpoeKTa pa3paboTKu
(pacdyeTra OCHOBHBIX MTapaMETPOB Kapbepa, MOI3EMHBIX BEIPAOOTOK H IEIMKOB, TUIOBBIX
MACTIOPTOB OYpPOB3PBHIBHBIX PAa0OT M KPEIUICHHsSI) M MOBBIMICHUsT 0€30MMaCHOCTH BEJCHUS
TOPHBIX PadoT.

NHxeHepHO-Te0IOrMuecKie HCCIeOBaHUsI Ha MECTOPOXKICHUM HEOoO0X0IUMO
NpPOBOJIUTH B COOTBETCTBUU C «METOOUYECKUM PYKOBOJACTBOM [0 H3YYEHHIO
WHXEHEPHO-T€OJIOTUYECKUX  YCJIOBUM PYIHBIX MECTOPOXKIECHUU MNpPHU  Ppa3BEIKE»,
paccMOTpeHHBIM U 0J00peHHBbIM JlemapTaMEeHTOM T€OJIOTUM M HUCIIOJIb30BAaHUS HEIp
MunuctepcTBa npupoaHbIX pecypcoB Poccuiickoit ®@enepaunn (mporokon Ne7 ot 4
centsiops 2000 T.) ¥ METOMUYECKUMH PEeKOMeHmanusIMu: «HXeHepHO-Te0IoTHIeCKHe,
TUIPOT€0JOTUUECKUE U T€0IKOJIOTMUYECKNE UCCIIEIOBAHUS IPU PAa3BEIKE U SKCIUTyaTalluu
PYIHBIX MECTOPOXKACHUI», pACCMOTPEHHBIMU U 0JIOOpEHHBIMH Y TIPABICHUEM PECYPCOB
MOA3EMHBIX BOJI, T€OIKOJIOTUM U MOHUTOPUHIA T€OJOTUYECKOW cpeabl MUHUCTEpCTBa
npUupoAHBIX pecypcoB Poccuiickoit @enepanuu (mpotokoin NeS ot 12 anpens 2002 r.)

NHxkeHepHO-Te0IOrMUeCKUME MCCIIEIOBAaHUSIMU JTOJIKHBI ObITh M3Y4€HBI: (PU3UKO-
MEXAHMUYECKHE CBOMCTBA PyJl, PyJOBMEIIAIOMIUX TOPOJ U MEPEKPHIBAIOIIUX OTIOXKEHUH,
OINPEEIIAIONINE XapaKTEPUCTUKY UX IMPOYHOCTH B €CTECTBEHHOM U BOJIOHACHIIIEHHOM
COCTOSIHUSIX; MH)KEHEPHO-TEOJIOTMYECKHE OCOOEHHOCTH MacCHUBa MOPOJ MECTOPOKICHUS
U X aHU30TPOINUs, COCTaB MOPOJ, UX TPEIIMHOBATOCTh, TEKTOHUYECKAsi HAPYLIEHHOCTb,
TEKCTYPHbIE OCOOEHHOCTH, 3aKapCTOBAHHOCTh, Pa3pyLIEHHOCTh B 30HE BBIBETPUBAHUS;
O0XapaKTEpPU30BAaHbl COBPEMEHHBIE T'€O0JOTMYECKHE MPOLECCHl, KOTOpPbIE MOTYT
OCJIO)KHUTD Pa3zpaboTKy MECTOPOXKICHUSI.

YuuTeiBasg, 4TO MECTOPOXJEHUSI JUTHUS U 1E3Usl CBSI3aHbl B OCHOBHOM C
rpaHUTaMH, METMATUTaAMU — KOMIUIEKCAMHU TIOPOJ, XapaKTEPHU3YIOIIMMHUCS BBICOKOU
OPOYHOCTBIO U XPYNKOCTBhIO, 0c000€ BHUMAHUE CIEAyeT YIeIHTh OLICHKE
TEKTOHMYECKUX HAPYIIEHUN U 30H MOBBILIEHHON TPEIIMHOBATOCTH, MOIIIHOCTH, CTEIIEHU
U Xapakrepy JIpoOJieHHs OpOJa U PYJl 3alOIHUTENS HapyLIEHUH, OLIEHKE BO3MOKHOCTH
BOJONPUTOKOB 110 HApYLICHHSM, KaK MO MPOCTUPAHUIO, TaK W MAaJCHUIO, OLICHKE
CTPYKTYPHOM OJIOYHOCTH MacCHBa.

B pailoHax c pa3BUTHEM MHOIOJETHEMEP3IBIX MOPOJ CIEAYET YCTAHOBUTH HX
TEMIEPATYPHBIN PEXUM, MOJIOKECHHE BEPXHEU M HWKHEN T'PaHUL MEP3JIOTHOM TOJIIH,
KOHTYpPHl U TJIYOMHBI PACIPOCTPAHEHUS TAIMKOB, XapaKTep H3MEHEHUs (HU3MUECKHX
CBOICTB MOPOJI IPU OTTAUBAHUU, TTTyOUHY CJIOSl CE30HHOTO OTTaUBaHUS U MPOMEP3aHUSI.

B pesynapTaTe WHXEHEPHO-TEOJOTHUYECKUX HWCCICNOBAHUN  JOJDKHBI  OBITh
MOJIy4eHbl MaTepuaiabl IO NPOTHO3HOM OLEHKE YCTOMYMBOCTH IOPOJ B KpOBIE
MOJI3eMHBIX TOPHBIX BBIpAOOTKAaX, OopTax Kapbepa U [UIsl pacuera OCHOBHBIX
IapaMeTpoB Kapbepa.

IIpn Hanuuuu B palioHE MECTOPOKIAECHUSA NECUCTBYIOLIMX IIAXT WU KapbepoB,
PAaCIIONIOKEHHBIX B AHAJOTMYHBIX THMAPOTr€OJIOTMYECKUX U HHKEHEPHO-TE€O0JOTMYECKUX
YCIOBMSX, ISl XapaKTEPUCTUKH pa3BEAbIBAEMOM IUIOMIAJAM CJIEAYET HCI0JIb30BaTh
JAaHHBIC O CTETICHH OOBOJIHEHHOCTH W WH)KEHEPHO-TEOJIOTHYECKUX YCIOBHSIX ATHX IIAXT
U KapbepoB.

42. Pa3paboTka MECTOPOXKACHUNA JHUTUS U 1E3Usl MPOU3BOAUTCS OTKPBITHIM,
MOJ3EMHBIM W KOMOWHUPOBAHHBIM crocoOamu. [Ipum KOMOWHUPOBAHHOM  CITOCOOE
TpaHuIly OTPabOTKH OTKPBITBIM CHOCOOOM YCTaHABIWBAIOT MPU TMOMOIIU MPEAECITHHOTO
ko3¢ (duULIMeHTa BCKPBIIIM, UCXOJS M3 PABEHCTBA CEOECTOMMOCTH JIOOBIYM TMOJIE3HOTO
MCKOIIAEMOTr0 TEM U JIpyruM criocodom. [Ipumensiembie ciocoObl pa3pabOTKU 3aBUCAT OT
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TOPHO-TEOJIOTUUECKUX YCIOBUM 3alieraHUsl PYIHBIX TEJ, MPUHATHIX TOPHOTEXHUUYECKUX
MoKazaTeseu, cxeM T0ObIUM pyibl 1 000CHOBBIBaOTCS B TOO pa3Be10YHBIX KOHIUIIHM.

43. OcHOBHag I€Jb DKOJOTHYECKHX  MCCIEIOBAHMM  3aKJIIOYaeTCs B
WH(OPMAIIMOHHOM  O0ECIIEYCHHH TPOEKTa OCBOCHHUS MECTOPOXKIEHUS B YacTH
MPUPOI0OXpaHHBIX Mep. Hanbobias 3K0orudeckasi omacHOCTh MPHU pa3BeaKe, 100bIue
U nepepaboTKe JTUTHUEBBIX U I1I€3MEBBIX PYJl CBs3aHA C MPUCYTCTBUEM B HHUX MpHUMeEcEH
BBICOKOTOKCHYHOTO BeO B mbLIsX, 3arps3HSIOMUX aTMOC(EpHYIO cpely, W JIUTUS B
ruapocepe, yUYUThIBass XOPOIIYH PACTBOPUMOCTH €ro COeIMHEHHH. B cBs3u ¢ »TuM
JIOJDKHBI OBITh: YCTAaHOBJIEHBI (DOHOBBIE MapaMeTPbl COCTOSHHUS OKPYXKAIOIICH Ccpeibl
(ypoBeHb paaualuy, KayeCcTBO IOBEPXHOCTHBIX M TMOJ3EMHBIX BOJ U BO3AyXa,
XapaKTePUCTUKA TMOYBEHHOTO IMOKPOBa, PACTUTENHHOTO W KUBOTHOIO MHpa U T.1.);
ompeneNieHbl TMpearnojaraéMple BHJIBI XUMHYECKOTO M (U3HYECKOTO BO3JEHCTBUS
HAMEUaeMoOro K CTPOMTEIIbCTBY OOBEKTa Ha OKPYXKAIOMYI0 TMPUPOIHYIO Cpeay
(3ampUleHUE TPWIETAIOIINX TEPPUTOPUM, 3arps3HEHUE MOBEPXHOCTHBIX U MOA3EMHBIX
BOJI, TIOYB PYJHUYHBIMU BOJIaMH M MPOMCTOKaMH, BO37yXa BeIOpocamMu B aTMochepy u
T.J.), OOBEMBl H3BATUS ISl HYXJ IPOU3BOJCTBA MPHUPOIHBIX PECYPCOB (JIECHBIX
MAacCHUBOB, BOJIbl HAa TEXHUYECKHE HYXKIbl, 3€MENlb ISl pa3MEUICHUS OCHOBHBIX U
BCIIOMOTaTEeJIbHBIX MPOU3BOJCTB, OTBAJIOB BCKPBIIIHBIX U BMEIIAIOIIUX TOPHBIX MOPO/I,
HEKOHJUIIMOHHBIX PYyI M T.[.); OLEHEHbl XapakTep, HUHTEHCUBHOCTb, CTEIECHb H
OTMAaCHOCTh BO3JICUCTBUSA, MPOJODKUTEIBPHOCTh M JAWHAMUKA (YHKIIMOHHUPOBAHUS
MCTOYHHUKOB 3arps3HEHUS U IPAHUIbI 30H UX BIHUSHUSL.

Jlnst pelleHUss BONPOCOB, CBSI3aHHBIX C PEKYJIbTHUBALMEH 3€Mellb, CIEAYET
ONpPEACIUTh MOIIHOCTh IIOYBEHHOTO TIIOKPOBa M MPOM3BECTH ArpoOXUMUYECKUE
UCCIIEAOBAHUSL PHIXJIBIX OTJIOKEHUW, a TAKXKE BBIICHUTH CTENEHb TOKCUYHOCTH TMOPOJT
BCKPBIIIA ¥ BO3MOXXHOCTh O0Opa30BaHUsl HA HUX PACTUTEIHHOTO MOKPOBA. J{OJDKHBEI OBITH
JaHbI PEKOMEHJAIIMU MO pa3pabOTKe MEPOINPHUATHI MO OXpaHe HEIp, MPeaOTBPAIICHUIO
3arpsiI3HEHUS OKPY’KAIOIIEH Cpelibl U PEKYJIbTUBAIIUN 3EMEJTb.

44. T'upporeonornyeckue, HNHKEHEPHO-TEOJIOTHYECKUE, T'C€OKPUOJIOTHUECKHUE,
TOPHO-T€OJIOTHYECKUE W JPYrHe TMPUPOJHBIE YCIOBHUSI JOJDKHBI OBITh H3YYEHBI C
JIE€TATBbHOCTBIO, 00CCTICYMBAIOINICH MOJYYCHUE HCXOIHBIX JTAHHBIX, HEOOXOIUMBIX s
COCTaBIICHUS TPOEKTa pa3pabOTKu  MecTopoxacHus. [lpm  0co00  CIOXKHBIX
TUAPOTEOJIOTMYECKUX, WHXKEHEPHO-T€OJOTUUECKUX UM JPYTrUX MPUPOJHBIX YCIOBUSIX
pa3paboTku, TPeOYIOMUX MOCTAHOBKH CHEIUABHBIX paboT, 00bEMBbI, CPOKU U TOPSIOK
MPOBEJICHUSI UCCIIEJOBAHUI COIIaCOBBIBAIOTCSI C HEJIPOMOJIH30BATEISIMU U MPOCKTHBIMU
OpraHU3aLUsMH.

45. 1o paifoHaM HOBBIX MECTOPOXKIECHUM HEOOXOIMMO yKa3aTh MECTOIOJIOKEHNE
TI0Ia e ¢ OTCYTCTBUEM 3aJICKEH MOJIE3HBIX UCKOIIAeMBIX, TJIe MOTYT OBITh Pa3MeIleHbI
O0OBEKTHI MPOU3BOJICTBEHHOTO U KUITUIIHO-TPAXKIAHCKOTO Ha3HAYEHHS,
XBOCTOXPAHUJIUIIA U OTBAJIBI MYCTHIX MOPOJ. [IpuBOASTCS AaHHBIE O HATUYUU MECTHBIX
CTPOUTEIbHBIX MATEPHAJOB, a TAKXKE O BO3MOXXHOCTH HCIIOJIb30BAHUS B KayeCTBE
CTPOUTEIBbHBIX MAaTEPHATIOB BCKPBIIIHBIX MMOPOJ U3y4aeMOT0 MECTOPOKICHHUSI.

46. Jlns MecTopoKI€HUM, I/ YCTaHOBJIEHA MIPUPOIHAS Ta30HOCHOCTh OTJIOKEHUMN
(MeTaH, CepoBOJOPOA M 1p.), AOJKHBI OBITh M3Y4YEHBI 3aKOHOMEPHOCTH H3MCHECHHS
COJIEpKaHUs M COCTaBa ra30B MO IUIOMIAJAH U C TITyOUHOM.

47. Crnemyer oOmpenenuTh BIUSIONIME Ha 3J0pPOBbE UeIOBeKa (DaKTOpHI
(MTHEBMOKOHHO300IaCHOCTb, IMTOBBIIICHHAS PAAUOAKTHBHOCTb, TEOTEPMUYECKHE YCIOBUSA

U Jp.).
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48. [pyrue TmoONe3Hble HCKOMaeMble, OOpa3ylollue BO BMELIAIIUX U
NEPEKPHIBAIOIINX IMOPOJAX CaMOCTOSTEIbHbIE 3aJ€XKH, AOKHBI OBbITh H3Y4YeHBI B
CTETNICHHW, TO3BOJISIONIEH OMpEeNeNuTh WX NPOMBINIICHHYIO IIEHHOCTh H  00JIacTh
BO3MOKHOT'O HCIOJB30BaHUS B COOTBETCTBUHU C «PexoMeHIaluusiMu MO0 KOMILJIEKCHOMY
U3YUYEHUIO MECTOPOXKACHUN U MOJCUYETY 3alacoB MOIYTHBIX MOJE3HBIX MCKOIMAEMBIX U
KOMITOHEHTOB», yTBepkAeHHbIMU MIIP Poccun B yCTaHOBIIEHHOM MOpPSIKE.

VI. [loacuer 3amacos

49. Tlomcuer w KBanM(UKAIMS IO CTENEHH pPa3BEAAHHOCTH  3aIlacoB
MECTOPOXKIEHUN JIMTUEBBIX M 1LE3UEBBIX pPYJ HPOU3BOAUTCA B COOTBETCTBUU C
TpeboBanusaMu «Knaccudukanuy 3amacoB MeCTOPOXKACHUH U INPOTHO3HBIX PECypPCOB
TBEPIBIX TOJE3HBIX HCKOMAEMbIX», YTBEPXACHHOW mpuKazoM MuHHCTEpCTBA
npupoaHbIX pecypcoB Poccuiickoit ®@enepaunn ot 7 mapta 1997r. Ne 40.

50. 3anachl MOACUUTHIBAIOTCS MO MOJCYETHBIM OJI0OKaM, 3amachl pyAbl B KOTOPbIX
HE JOJDKHBI IPEBBIIATh, KaK MPaBUIIO, TOJOBYIO IPOU3BOAMUTEIBHOCTh OyAYLIETO
TOPHOTO NPEINPUATHS. YUYAaCTKU PYAHBIX TE€J, BBIAEISEMbIE B IOJICUETHBIE OJIOKH,
JIOJDKHBI XapaKTepU30BaThCA:

OJMHAKOBOM  CTENEHbIO  PAa3sBEAAHHOCTM M  HU3YYEHHOCTH  IapaMeTpoB,
ONPEEIIAIOINX KOJIMYECTBO 3a1aCOB M KaYECTBO PY/I;

OJTHOPOJHOCTBIO T€OJIOTHIECKOTO CTPOCHHUS, TPUMEPHO OJMHAKOBOM MM OJIM3KON
CTENIEHbI0 W3MEHYMBOCTHM  MOIIHOCTH, BHYTPEHHEr0 CTPOEHHUS pYyIHBIX  Tell,
BELIECTBEHHOI'0 COCTaBa, OCHOBHBIX IOKA3aTeJIed KaYyecTBa U TEXHOJOTNYECKHUX CBOMCTB
PYABL;

BBIIEP’)KAHHOCTBIO ~ YCJIOBUM  3ajleraHusi  pyJAHBIX  TeJ,  ONpPEJeJIEHHOU
IPUYPOUYEHHOCTBIO 0JI0Ka K €AMHOMY CTPYKTYPHOMY 3JIEMEHTY (KpbU1y, 3aMKOBON 4acTH
CKJIaJIKH, TEKTOHUYECKOMY OJIOKY, OTpaHUYEHHOMY Pa3phIBHBIMU HAPYIICHUSIMH);

OOIIHOCTHIO TOPHOTEXHUUYECKUX YCIOBHH pa3pabOTKH.

[To majeHuro pyAHBIX Tell MOACUYETHbIE OJOKM CIENyeT pa3felisiTh TOpU30HTAMU
TOPHBIX pabOT WM CKBRXHH C YY€TOM HAaMeyaeMOH MOCIEIOBATEIbHOCTA OTPAaOOTKU
3aI1acoB.

[Ipy HEBO3MOXHOCTHM T'€OMETPU3ALMU M OKOHTYPUBAHUS pPYIHBIX Tel WIH
IPOMBIIUIEHHBIX (TE€XHOJIOTMYECKHX) TUIOB U COPTOB PYA KOJHMYECTBO M KayeCTBO
0aJaHCOBBIX M 3a0aaHCOBBIX PYy[ (M UX MPOMBIIUICHHBIX THUIIOB) B TIOJCUYETHOM OJIOKE
OIPEJEIISIETCS CTATUCTUYECKHU.

51. Ilpu noacueTe 3amacoB AOJKHBI YUUTBHIBATHCS CIEAYIOIIUE JONOIHUTEIbHbIE
YCIIOBHSI, OTPAXKAIOIINE CTIENN(DUKY MECTOPOXKICHUH TUTHEBBIX U IIE3UEBBIX PY/I.

3amacel KaTeropu A  TOJCYMTHIBAIOTCS TOJIBKO Ha  pa3padaTblBaeMbIX
MECTOPOXKIEHUAX JINTUEBBIX PYyJ IO JAHHBIM SKCIUTYaTallUOHHOM pa3BEIKU U TOPHO-
HOJArOTOBUTENbHBIX BBIPA0OTOK. K HHMM OTHOCATCS 3amachl IMOATOTOBJIEHHBIX WM
TOTOBBIX K BBIEMKE OJIOKOB, OTBEYAIOIIME IO CTETNEHHW Pa3BEAAHHOCTH TPEOOBAHUAM
Knaccudukammm k 3Toi Kareropuu.

3amacel kareropun B mpu pa3BelKe IOJCUYMTHIBAIOTCS TOJIBKO Ha
MECTOPOXKJICHUSAX JUTHEBBIX pyn 2-U rpynmbl. K HUM OTHOCATCS 3amachkl, BbIIEICHHbIE
Ha yYacTKax JeTaju3aludyd WIM B Mpelesnax APYTUX YacTeld pPYyIHBIX Tel, CTENEHb
pa3BeJaHHOCTH KOTOPBIX COOTBETCTBYeT TpeboBanusM Kilaccupukanum Kk 3TOM
KaTeropuu.
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Kontyp 3amacoB kareropum B 1omkeH OBITh TPOBENEH TO Pa3BEIOYHBIM
BbIpa0OTKaM 0e3 IKCTPAITOJISIIIMK, & OCHOBHBIC I'€OJIOTHYECKUE XapaKTEPUCTUKH PYTHBIX
TEJ ¥ Ka4eCTBO PYJIbI B MPEeiaX 3TOr0 KOHTYpa OMPEIEICHBI 10 JOCTATOYHOMY 00BhEMY
MPEICTABUTEIBHBIX JaHHBIX. [Ipy HEBO3MOXHOCTH TE€OMETPH3AIMU KOJIWYECTBO U
Ka4eCTBO IMPOMBIIUICHHBIX THIIOB Pyl B OJIOKE ONMPECIIIeTCS CTATUCTUYCCKH.

Ha wmecTopoxaeHusx, riae o0beM pyabl OINPEACNIeTCS ¢ HCIOJIb30BaHHEM
ko3 uIMeHTa PYJOHOCHOCTH, K KaTeropu B MoryT OBITh OTHECEHBI OJIOKH, B
npenegax  KOTOPBIX — KO3(PQUIMEHT PYJOHOCHOCTH BBIINIE, YeM CPEAHHH  TIO
MECTOPOJXKJICHUIO, YCTAHOBJICHBI M3MEHYMBOCTH PYJIOHACHIIICHHOCTH B IUIAHE M Ha
NIyOWHY, 3aKOHOMEPHOCTH IPOCTPAHCTBEHHOTO IIOJIOKEHUS, TUIWYHBICE (OPMBI U
XapaKTepHbIE pa3Mepbl y4aCTKOB KOHIWIIMOHHBIX PYyI B CTENEHHU, MO3BOJSIIONICH aTh
OIICHKY BO3MOYKHOCTH MX CCJICKTUBHOM BBIEMKH.

Ha paspabaThiBaeMbIX MECTOPOXKJICHHUSX II€3UEBBIX PYJ 3amachkl KaTeropuu B
MIOJICYUTHIBAFOTCS 10 JAHHBIM JIOTIOJHUTEIHHONW Pa3BEIKH, IKCILTyaTalIMOHHOW pa3BEIKU
U TOPHO-TIOATOTOBHTEIBHBIX  BBIPA0OOTOK B  COOTBETCTBHUH C  TpeOOBaHUSMHU
Knaccudukamnum K TaHHON KaTEerOPHH.

K karteropum C; OTHOCATCS 3amachl Ha Y4acTKaX MECTOPOXKIEHUH, B Ipeaesiax
KOTOPBIX BBIJIEPKaHA TIPUHSATAS IS 9TOW KATETOPUU CETh Pa3BEIOYHBIX BHIPAOOTOK, a
JIOCTOBEPHOCTh TOJIYYCHHOW MPU ATOM HH(POpPMAIMU TOJATBEPIKICHA pEe3yJIbTaTaMH,
MOJIYYUCHHBIMU HAa ydYacTKaxX JeTaJM3allid, WIA JIAaHHBIMM OJKCIUTyaTalldd Ha
pa3pabaTbIBaeMbIX MECTOPOXKIEHUAX. Ha MECTOpOKIEHUSX OYEHb CIIOXKHOTO CTPOSHUS
P HEBO3MOXHOCTH TE€OMETPH3alldd  PYAHBIX Tel  KOJIMYECTBO M KadeCTBO
0aJlaHCOBBIX, 3a0aJIAHCOBBIX M IPOMBIIUICHHBIX THIIOB Py B IOJACYECTHOM OJIOKE
OTpeNeNsieTcss CTaTUCTUYECKUA. [Ipu ATOM M3YYEHHOCTh OCHOBHBIX OCOOCHHOCTEH
BHYTPEHHETO CTPOCHHUS JOJDKHAa OOECHEYUTh BBISBICHHE PYIOHACHIIICHHOCTH U
3aKOHOMEPHOCTEH paclpe/IeICHHs] YIaCTKOB KOHJIUIIMOHHBIX PYI.

KonTypsl 3amacoB kareropuu C;, KaK MpaBUjIO, OMPEICISIFOTCS MO Pa3BEIOYHBIM
BEIPa0OTKaM, a JyUisi HauOoJee BBIICPKAHHBIX U KPYITHBIX PYAHBIX TENl — FE€OJIOTUYECKU
000CHOBaHHOW  OTPAaHUYCHHOW  AKCTpAmoJsAlMed,  yYUTBHIBAIONICH  M3MEHEHHUE
MOP(DOCTPYKTYPHBIX OCOOCHHOCTEH, MOIITHOCTEH PYIHBIX TEJI U KaUeCTBa PY/I.

3amacel kareropun C, MOJCYUTHIBAIOTCS MO KOHKPETHBIM PYAHBIM TelaMm (a TpH
HEBO3MOXXHOCTH WX T€OMETPU3AIHNA — CTATUCTUYCCKH B OOOOIIEHHOM KOHTYpE),
I'PAHUIBI KOTOPBIX ONPEICICHBI IO TEOJIOTHUYSCKMM W TeO(U3MYECKHM JaHHBIM U
MOJITBEPK/ICHB CKBOKMHAMM, BCTPETHBIIMMH TPOMBIIUICHHBIC PYIbl, WIM ITyTeM
AKCTPANOJSAIUU TI0 TPOCTUPAHUIO U MAJICHUIO OT Pa3BEIaHHBIX 3aMacoB 00Jiee BHICOKHX
KaTeropui MpU HAJIUYHUH MOATBEPKIAOIIMX IKCTPANOJAIUIO0 SAUHUYHBIX ITePECCUCHHIH,
pe3yNbTaTOB  TeOpU3HUECKUX  pabOT, TI'COJOrO-CTPYKTYPHBIX  IOCTPOSCHUH  H
YCTaHOBJIEHHBIX 3aKOHOMEPHOCTEH M3MEHEHUS MOIIHOCTEH PYIHBIX TET W COJEP>KaHUN
JIUTHS U 1E3USL.

52. 3amacel B IErMaTUTOBBIX MECTOPOXKICHUAX, KaK MPABHUIIO, TIOJICYUTHIBAIOTCS B
re0JIOTMYECKUX IPAHMIIAX IErMAaTHTOBBIX TEJ.

53. 3anmacel MOJCYUTHIBAIOTCS PA3JACIbHO MO KaTEropusiM pa3BeJaHHOCTH,
crocobaM  oTpabOTKM  (KapbepamMH, IITOJILHEBBIMH  TOPU30HTAMH, IIAXTaMH),
IPOMBIIIJICHHBIM (TEXHOJIOTMYECKMM) THIIAM M COpPTaM Py M UX SKOHOMHYECKOMY
3HauYeHUIO (OajaHCOBBIE, 3a0aJIaHCOBBIE).

[Ipu pasmeneHWM 3amacoB IMOJE3HBIX MCKOMAEMBIX MO KATETOPHUSM B KadyeCTBE
JOTIOJTHUTENILHOTO  KJIACCH(PUKAIMOHHOTO  TOKa3aTeiass  MOTYT  MCIOJb30BaThCs
KOJIMYECTBEHHBIC M BEPOSTHOCTHBIC OLEHKM TOYHOCTH M JIOCTOBEPHOCTH OIPEICICHUS
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OCHOBHBIX MOJICUETHBIX MapaMeTpoB. COOTHOILIIEHUE Pa3IUYHBIX TPOMBIIUICHHBIX TUIIOB
U COPTOB Py, IPU HEBO3MOKHOCTU UX OKOHTYPUBAHUS, OIIPEAEIIACTCS CTATUCTUYECKH.

3abanaHcoBbie (MMOTEHIIMAIBHO-DKOHOMUYECKHE) 3amachl IMOJCYUTHIBAIOTCS U
YUYUTBIBAIOTCA B TOM cliydae, eci B TOO KOHAMIMHI JOKa3aHa BO3MOXHOCTh MX
COXpPaHHOCTM B HeApax s TOCIEAYIOIIEr0 HW3BJICUEHUS WIH LEeJIecO00pa3HOCTh
MOMYTHOTO U3BJIEYEHUS, CKJIAIUPOBAHUS U COXPAHEHHUs JJI UCIOJIb30BaHUs B Oy IyILIEM.
[Tpu moxcueTe 3a0amaHCOBBIX 3aI1aCOB MPOU3BOAUTCS UX TOPA3CIICHUE B 3aBUCHMOCTH
OT NMPUYMH OTHECEHHUS 3alacoB K 3a0aJlaHCOBBIM (IKOHOMUYECKHUX, TEXHOJIOTMYECKHUX,
TUIPOT€O0JIOTUUECKUX, IKOJIOTMYECKUX U AP.).

banancoBeie W 3a0allaHCOBBIE 3amachkl pyIbl IOJCYUTHIBAIOTCS 0€3 ydera
BJIAJXHOCTH (CyXas pyAa) C YKa3aHUEM BIIAXKHOCTH CBHIpOM pynabl. IS BIaroemMkux,
MOPUCTBIX PYJ IPOU3BOJUTCS TAKXKE MOJICUET 3a1aCOB ChIPOM PYIBI.

54. Ilpu nmojacueTe 3amacoB TPATUIUOHHBIMUA METO/aMU (T€0JOTHYECKUX OJIOKOB,
pa3pe3oB U JIp.) JOJKHBI OBITH BBISBIIEHBI MMPOOBI ¢ aHOMAJIBHO BBHICOKHM COJEPKaHUEM
JUTHUS U 1e3us («yparaHHbie» MpoObl), TPOAHATU3UPOBAHO UX BIUSHUE HA BEIUYUHY
CPEIIHEro COJAEpXaHUsl MO Pa3BEJOYHBIM CEUEHHUSIM U TOJICYETHBIM OJIOKAM M TpHU
HEO0OXOAMMOCTH OFPAHUYEHO UX BIUSAHHUE. YacTH PYAHBIX TEJl C BHICOKUM COJEpKaHUEM
Y YBEJIMYEHHON MOIIIHOCTBIO CIIEIYET BBIJICISATh B CAMOCTOSTEIIBHBIC MOACUETHBIC OJIOKH
u OoJiee JeTalbHO Pa3BEbIBATD.

Ha pa3pabaTeiBaeMbIX MECTOPOXKJEHUSAX NIJIsl ONPECIICHNUS YPOBHS «yparaHHBIX»
3HAYEHU U METOAMKH UX 3aMEHBI CIEAYET HCIOJIb30BaTh PE3YJbTAThI COIMOCTABJICHUS
MaHHBIX pa3BeIKU M OKCIUTyaTalud (B TOM 4HCIEe OCOOEGHHOCTH W3MEHEHUs
pacnpeneneHus: mpod Mo KjiaccaMm COAEpX aHUM JIUTUS W 1€3Us MO JIAaHHBIM CTYILEHUS
Pa3BEIOYHOM CETH).

55. Ha pa3zpabarbiBaeMbIX MECTOPOXKACHUSAX BCKPBITHIC, IMOATOTOBIEHHBIE U
TOTOBBIE K BBIEMKE, & TAK)K€ HAXOIAIIUECS B OXPAHHBIX LEIMKAX TOPHO-KAMUTAIbHBIX U
TOPHO-MIOJITOTOBUTEIBHBIX BBIPAOOTOK 3amachl pyA MOACUYUTHIBAIOTCS OTAEIBHO C
MOAPA3/ICIICHUEM 10 KATETOPHSIM B COOTBETCTBUHU CO CTEIEHBIO UX U3YUYEHHOCTH.

56. 3amacel pyZ, 3aKJIIOUYECHHbIE B OXPAaHHBIX ILEJIMKaX KPYNHBIX BOJOEMOB U
BOJIOTOKOB, HACEJIEHHBIX IYHKTOB, KAIIUTAIBHBIX COOPYKEHUN U CENbCKOX035HCTBEHHBIX
00BEKTOB, 3alOBEIHUKOB, MaMSATHUKOB MPUPOJAbI, UCTOPUU U KYJIbTYpPbI, OTHOCSTCS K
0aJlaHCOBBIM UJTM 320aJIaHCOBBIM B COOTBETCTBUU C YTBEPKJICHHBIMU KOHIUIIUSMHU.

57. Ha pa3pabaThiBaeMbIX MECTOPOXKACHHUSIX MJII KOHTPOJISI 3a TMOJIHOTOU
OTpabOTKM paHee YTBEPXKICHHBIX 3amacoB M  OOOCHOBaHHUS  JOCTOBEPHOCTH
MOJICUMTAHHBIX HOBBIX 3aMacOB HEOOXOJUMO MPOU3BOAUTH COIMOCTABICHUE JaHHBIX
pa3BelKH U AKCILTyaTallluy IO 3amacaM, YCJIOBUSM 3alieraHusi, MOpGOJIOTUH, MOIIHOCTH,
BHYTPEHHEMY CTPOCHHUIO PYIOHBIX TE€J, COJAEPKAHUIO IIOJIE3HBIX KOMIIOHEHTOB B
COOTBETCTBUH C «METOIMYECKUMU PEKOMEHIAAUMUSIMUA [0 COINOCTABJICHUIO JTAHHBIX
pa3BeAKd U Ppa3pabOTKH MECTOPOXKACHUH TBEPABIX IOJE3HBIX HCKOMAEMBIX»,
yrBepxaeHHbIMU MIIP Poccun B yCTaHOBIEHHOM MOPSIKE.

B Marepuanax comocTaBiieHUsI JOJKHBI OBITh TNPUBEICHBI KOHTYpPHI paHee
YTBEPKJICHHBIX OpPraHaMu TOCOKCHEPTU3bl M IIOTALIEHHBIX 3alacoB (B TOM YHCIIE
NOOBITHIX M OCTaBIIMXCS B LIEJTMKAxX), CIIHCAHHBIX KaK HEMOATBEPIMBIINXCS, KOHTYPHI
IUIOIIAJel NPUPAIIMBAEMbIX 3allacoB, a TAKXKE CBEJECHMS O 3amacax, YUCISIIIMXCS Ha
rocyJapCTBEHHOM OajiaHce (B TOM 4YHCiie 00 OCTaTKE 3alacoB, paHEe YTBEPHKIACHHBIX
YIOJIHOMOYEHHBIM 3KCIEPTHBIM OPraHOM); MPEJCTaBICHbI TAOIUIIbl ABUKEHHUS 3aMacoB
(Mo kareropusiM, PyIHBIM TellaM U MECTOPOXKJIEHHIO B IIeJIoM) M OajaHC pyAbl C
XapakTepUCTUKOM €€ KayecTBa B KOHTYpE MOrall€HHBIX 3alacoB, OTpakarolnn
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WU3MEHEHUE YTBEPKIACHHBIX, YIOJIHOMOYEHHBIM 3KCIIEPTHBIM OpPraHOM, 3amacoB IIpU
J0pa3BeiKe, NOTepU IpU 100bY€ U TPAHCIOPTUPOBKE, BBIXOJ TOBApPHOH MPOAYKLHU U
NOTEPH MPH TepepaboTKe pya. Pe3ympTaTsl COMOCTaBIEHHS COMTPOBOXKIAIOTCS TPaPUKOM,
WUIFOCTPUPYIOIIEH HW3MEHEHUE IPEICTABICHUM O TOPHO-T€OJIOTUYECKUX YCIOBUAX
MECTOPOXKICHUS.

Ecnu nanHble pa3Besky B 1IEJIOM MOATBEPXKIAIOTCS Pa3padOTKON WK HMEIoLecs
HE3HAYMUTEIIbHBIC PACXOXKIEHUS HE BIUAIOT HAa TEXHUKO-DKOHOMHUYECKHE II0Ka3aTen
TOPHO/I00BIBAIOLIETO MPEANPUATHS, UIsl COIOCTABICHUS JaHHBIX Pa3BEJIKU U Pa3padOTKU
MOTYT OBITh MCII0JIb30BaHbl PE3YJbTAThl I€0J0r0-MapKIIEHIEPCKOT0O yUeTa.

Ilo wmecTOpOXIeHHI0, Ha KOTOPOM, II0 MHEHHIO HEAPOIIOJIb30BATENS,
YTBEPKACHHBIE YIIOJHOMOYEHHBIM JKCIIEPTHBIM OPTaHOM 3allachl MM Ka4eCTBO Py HE
HNOATBEPIWINCh IpU  pa3paboTKe WM HEOoOXOAMMO BBEJEHHE IOIPAaBOYHBIX
KO3(Q(QUIMEHTOB B paHee YTBEpPXKAECHHbIE IapaMeTpbl WM 3amachl, 00s3aTeIbHBIM
SIBJISIETCS BBIIOJIHEHHME CIIELMAIBHOTO IOZCYETAa 3alacoB IO AAHHBIM JOPA3BEIKU H
DKCIUTYyaTallHOHHOW Pa3BElIKH M OLEHKA JOCTOBEPHOCTH PE3YNbTATOB, MOJYYEHHBIX IPU
IPOBEACHUHU ITUX PaboT.

[Ipu aHanm3e pe3ynbTATOB COMOCTABIEHHUS HEOOXOAWMO YCTAaHOBHTH BEITUYMHBI
U3MEHEHUH 0pu pa3pabOTKe WIM JOPAa3BEAKE YTBEP)KIEHHBIX YIIOJTHOMOYEHHBIM
DKCHEPTHBIM OPIraHOM IOJCYETHBIX MapaMeTpoB (IUIOIANEH MOJCYETa, MOLIHOCTEU
PYIOHBIX TeJ, KO3((UUUEHTOB PYAOHOCHOCTH, COJAEP’KAaHUI MOJE3HBIX KOMIIOHEHTOB,
00BEMHBIX Macc W T.J.), 3allaCOB M KayecTBa Py, a TAK)KE BBIACHUTH NMPUYMHBI ITHX
U3MCHEHUMN.

58. B nocnenHue roasl nNpu MOJACYETE 3al1aCOB PYAHBIX MECTOPOXKIACHUM HAXOIUT
IIPUMEHEHHUE METOJ F€OCTaTUCTUYECKOI0 MOACIMPOBAHMS, ITO3BOJIAIOIINN HCIOJIb30BaTh
Ipouenypy KpauruHra Uil HCCIENOBaHUA 3aKOHOMEPHOCTEH ITPOCTPAHCTBEHHOTO
pacupenercHusl H3y4aeMbIX INPU3HAKOB (KOHLIEHTpALMil IIOJIE3HOTO KOMIIOHEHTAa,
MOIIHOCTEM  PYIHBIX IE€PECEUYCHUN, METPONPLEHTOB) M WX OLICHMBAaHUA, C
YCTAaHOBJIEHUEM aMIUIMTY/bl BO3MOXHBIX OILINOOK.

D¢ heKTUBHOCTh NPUMEHEHUS KpalrnHIra B 3HAYUTEIBbHOW CTENEHH O0YyCIIOBJIEHA
KOJINYECTBOM M KadeCTBOM MCXOJHOW pa3BelOYHOM HH(POpMAIMKM, METOAOJIOIHen
aHaIu3a MEPBUYHBIX [JAHHBIX M MOJCIHMPOBAHMS, OTBEYANOLIEH WHIWBUAYAJIbHBIM
Te0JIOTHYECKUM OCOOEHHOCTSM CTPOCHHS Pa3BEABIBAEMOTO0 MECTOPOXKACHUSA (3aKOHAM
pacnpeencHus MOACUYETHBIX [IapaMeTPOB, XapaKTepy TPEHJa U aHU30TPOIHH, BIUSHUIO
CTPYKTYPHBIX TpaHUIl, CTPYKTYpE M KauyeCTBY OJKCIEPUMEHTAIBHBIX BapHOIPAMM,
rapamMerpaM IOMCKOBOro sjumnconga u ap.). [Ipm ucnons3oBaHuM npouesypbl
KpairMHra KOJMYECTBO WU IUIOTHOCTh Pa3BEIOYHBIX IIEPEeC€YeHUN JOJKHBI OBITh
JOCTAaTOYHBIMU JJI1 OOOCHOBAaHUS ONTUMAJIbHBIX MHTEPIOJILMOHHBIX (opmyn (s
JBYXMEPHOIO MOJEIUPOBAHUS — HE MEHEE HECKOIBKHX JECATKOB Pa3BeIOYHBIX
nepeceveHuni, Uid TPEXMEPHOTo — He MEHee MEPBBIX COTeH Mpol). V3yueHune cBOWCTB
IIPOCTPAHCTBEHHBIX  IIEPEMEHHBIX PEKOMEHAYETCS  IMPOU3BOAMTH HAa  y4acTKax
JETAIN3ALMH.

Brrancnenne BapuorpaMM IpPOM3BOAMTCS HA OCHOBE JAHHBIX OMPOOOBAHHS IO
CKBO3HBIM PYJIHBIM II€peCeUeHUSIM (KHIIbHBIM THIT), COCTABHBIM IP00OaM, AJIMHA KOTOPbIX
COIacyercss ¢ yCTYNOM Kapbepa (IUTOKBEPKH, MOILHBIE MUHEPAJIN30BAHHBIEC 30HBI), U
MHTEpBAIaM ONpPOOOBAaHUS — B CIIydasx KOTJa UCKIIIOYACTCS] BO3SMOXXHOCTD JJISl U3YUCHUS
BEPTUKAIFHOW N3MEHYHBOCTH OPYACHEHHUS [0 COCTABHBIM MPOOaMm.

[Ipu nocTpoeHuH OGJIOYHOM TIE€OCTATUCTUYECKOHM MOJAEIN MECTOPOXKIACHUS
MaKCUMaJIbHO BO3MOXHBIH pa3Mep 3JE€MEHTapHOro OJioKka BBIOMpPAETCs HCXOnsd U3
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IUIAHUPYEMOW TEXHOJIOTMU JIOOBIYM, MUHUMAJIbHBIA  OINpEAeNsieTcs IUIOTHOCTHIO
CO3JaHHOM Ha MECTOPOXKJCHUM Pa3BEIOYHOW CETH HaONIOACHUN (HE PEeKOMEHAYeTCs
NPUHIMATH Pa3Mep CTOPOH TEMEHTAPHOTO 610K MEHee '/4 CpeIHel TIOTHOCTH CETH).

PesynbraTel mojacyera 3amacoB MOTYT OBITh MPENCTaBICHBI B ABYX BUAAX: IpPHU
pacuere Mo CeTKe OJIMHAKOBBIX PABHOOPHUEHTHUPOBAHHBIX OJIOKOB COCTABIISIOTCS TaOIUIIbI
MOJICYETHBIX MAapaMETPOB IO BCEM 3JEMEHTApHBIM OJIOKaM COBMECTHO CO 3HAYEHUSIMU
JUCHEPCUM  KpalirMHra; MpuU pacyeTe KPYNHBIMM  TE€OJOTMYECKUMHU  OJOKaMu
WHAUBUAYAJIbHOW T€OMETPUN KaXK]IbIi OJIOK OJKEH OBITh MPUBSA3aH B MPOCTPAHCTBE U
UMETh CIIUCOK MP00, BXOAAIIUX B 30HY BIUSHUS.

Bce maccuBbl nn(poBhIX JaHHBIX (TaHHBIE OMPOOOBAHUS, KOOPAMHATHI P00 WIIH
PYIHBIX [EPECEYEHUM, aHATUTUYECKUE BBIPAXKEHUS CTPYKTYpPHBIX BapHOrpaMM MU [p.)
JOJKHBI MPEACTABIATHCS B (hopMaTax, JHOCTYMHBIX JJIsi SKCIEPTHU3bI C UCHOJIb30BaHUEM
HauboJee pPACIpPOCTPAHEHHBIX MPOTPaAaMMHBIX KOMILIEKCOB (Hampumep, B Buae DBF-
(ailyioB ¢ OTAETBPHBIM YKa3aHUEM CII0C00a KOTUPOBAHUS MPOMYIICHHBIX 3HAYSHUH WU B
Bune ASCII-gaiinoB cranmaptHoro ¢opmata GEOEAS). Moaenun cUMMETPU3YIOIMIHNX
npeoOpa3oBaHMil, TPEHIIOB M BapuUOrpamM, IPOYUE MMapaMeTpbl MPEICTaBISIOTCS B
AHAJIMTUYECKOM U OIKUCATEIBLHOM BUJIE.

CuuTaetcs, YTO re0CTaTUCTUUYECKUI CIIOCO0O MOJACYETa 3alacoB J1ae€T HAMITYYIIYIO
BO3MOXXHOCTh YCTAHOBJICHHS OLIEHOK CPEJIHMX COJEp>KaHUN TMOJIE3HOIO0 KOMIIOHEHTa B
MOJICYETHBIX OJIOKaxX, PyAHBIX TEJIaX U MO0 MECTOPOXKIEHUIO B IEJIOM 0€3 CrenHnanibHbIX
IIPUEMOB 10 YMEHBIIICHUIO BIIUSHUS «yparaHHBIX» MPOO, MO3BOJSIET CHU3UThH OIMUOKU
OKOHTYPHUBAHUSl PYIHBIX Tel C BecbMa CIOXHOW Mopdosioruel M BHYTPEHHUM
CTPOEHUEM U ONTUMM3UPOBATH TEXHOJIIOTHIO OTPaOOTKU MeCTOpoKaeHusi. BmecTe ¢ Tem,
T€OCTAaTHUCTUYECKHE METOMABI IMOJCYETa 3aMacoB JOJDKHBI OBITh KOHTPOJIHPYEMBIMH B
CBOEM IPUMEHEHUMM U TIOAYMHEHBI OCOOEHHOCTSM T€0JOrMYECKOro CTPOEHUs
MECTOPOXKJIeHUs. Pe3ynbTarhl reoCTaTUCTUYECKOTO MOJCIUPOBAHUS U OIICHUBAHUS
JOJKHBI TIPOBEPATHCA (CpaBHMBATHCS) C pe3yJbTaTaMU TPAJUIMOHHBIX METO/IOB
[I0JICYETA 3aI1aCOB HA MPEACTABUTENIBHBIX YUacTKaX.

59. Tlpu KOMIIBIOTEpPHOM TMOJCYETE 3amacoB JoJKHA ObITh oOecredeHa
BO3MOXXHOCTb IPOCMOTPA, MPOBEPKU U KOPPEKTUPOBKHU UCXOIHBIX JAHHBIX (KOOPAMHATHI
pa3BEIOYHbIX  BBIPAOOTOK,  JIaHHbIE  MHKIMHOMETPUM,  OTMETKH  JIMTOJOIO-
CTpaTUrpaguUeCcKuX TPAHULl WIIA KOHTAKTOB, PE3YIbTAaThl OIPOOOBAHUS H [Ip.), IPOBEPKU
PE3yNbTaTOB MPOMEKYTOUHBIX PACYETOB U MOCTPOCHHM (KaTajor pyIHBIX MepecedeHuil,
BBIJICJIEHHBIX B COOTBETCTBMM C KOHAULUAMH; I'€OJOTUYECKUE pa3pe3bl WIM IUIaHBI C
KOHTYpaMH IPOMBIIIEHHOTO OPYAE€HEHHUS; MPOEKLUNN PYIHBIX T€1 HAa TOPU3OHTAIBHYIO
WK BEPTUKAIBHYIO MJIOCKOCTbh; KaTaJor MOJCYETHBIX MapaMeTPOB MO OJI0OKaM, YCTyIaM,
pa3pe3aM) M CBOJHBIX pe3yJbTaTOB MOJICYETA 3amacoB. BhIxonHas JOKyMEHTanusi U
MaliMHHAas TpapuKka JODKHBI OTBEYATh CYIIECTBYIOIIMM TPEeOOBAaHHUAM K OTUM
JOKYMEHTaM I10 COCTaBYy, CTPYKTYpe, (hopMe H JIp.

60. ITloxmcyer 3amacoB TMOMYTHBIX IOJIE3HBIX MCKOMAEMbIX M KOMIIOHEHTOB
MPOU3BOJIUTCS B KaXKJIOM IMOACUYETHOM OJIOKE B COOTBETCTBUU C «PexkoMeHIalusMu 1o
KOMIUIEKCHOMY M3YYEHHI0 MECTOPOKIEHUI M IOJCYETY 3alacoB IOMYTHBIX IOJIE3HBIX
UCKONAEMBIX M KOMIIOHEHTOB», yTBepkaeHHbiMM MIIP Poccum B ycTaHoBIEHHOM
HOPSIZIKE.

61. Tlomcuer 3amacoB odopmisieTcss B COOTBETCTBUU ¢ «MeTonudeckuMu
pPEeKOMEHIAMAMHA TI0 COCTaBy M TMpaBwiaM O(OPMIICHHS MPEACTABISIEMBbIX Ha
rOCY/IapCTBEHHYIO SKCIIEPTU3Y MaTepHalIOB IO IMOJACYETY 3aMacoB METaNIMYECKUX U
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HEMETAJUIMYECKUX IIOJIE3HBIX HMCKOIIaeMbIX», YyTBepkaeHHbiMu MIIP  Poccunm B
YCTaHOBJICHHOM IOPSJIKE.

VII. CteneHb N3y4eHHOCTH MeCTOPOKAeHU I (Y4aCTKOB MeCTOPO KIEeHM i)

62. Ilo creneHH M3YYEHHOCTH MECTOPOXKIAEHUS (M MX Y4YacTKH) MOTYT OBITh
OTHECEHBl K TPYIMIE OICHEHHBIX WM Pa3BEAAHHBIX B COOTBETCTBHHM C TPEeOOBAHUSAM
paznena 3 «Knaccugukanuu 3aracoB MECTOPOKICHUM U IPOTHO3HBIX PECYPCOB TBEPIBIX
HOJIE3HBIX HCKOIAeMbIX», YTBEP:KIEHHOW NpuKa3oM MUHHUCTpa MNPUPOAHBIX PECypPCOB
Poccuiickoit denepaunn ot 7 mapta 1997r. Ne 40.

CreneHb  M3y4eHHOCTH JUIsl  OLEHEHHBIX  MECTOPOXJIEHUH  oIpenesser
11€JIeCO00Pa3HOCTh MPOJODKEHUS Pa3BEAOUYHBIX pabOT Ha 00BEKTE, AJS pa3BelaHHBIX —
NOJArOTOBJIEHHOCTh MECTOPOXKIEHHUS JUIsl IPOMBILIUIEHHOI'O OCBOEHHSI.

63. Ha oIleHeHHBIX MECTOPOXKICHHSX JUTHEBBIX W LIE3HEBBIX Py JODKHA OBITH
olpesieJieHa UX HPOMBIIUIEHHAs LEHHOCTh U I1eJ1eCO00pa3HOCTh NpPOBEACHUS pPAaldOT
pa3BEIOYHON CTaJWW, BBIBICHBI OOIIME MAacmTaObl MECTOPOXKICHUS, BBIJICICHBI
HanOoJiee MePCHeKTUBHBIC YYACTKH JUIsI 0OOCHOBAHHUSA MOCIIEI0BATEIIEHOCTU PAa3BEIKH U
nocjuenyromenl oTpaboTKy.

[TapameTpbl KOHAMLUN Ul TOJCYETa 3allacoB JOJKHBI ObITh YCTAHOBJIEHBI Ha
OCHOBE TEXHUKO-3KOHOMHYECKOTO OOOCHOBAHHS BPEMEHHBIX Pa3BEIOYHBIX KOHIUIUH,
pa3pabaThIBa€MBIX Ha OCHOBE OTYETOB O PE3Yy/IbTaTaX OIEHOYHBIX pabOT IS HOBBIX
OTKPBITBIX MECTOPOXKACHUH, KaK B LIEJIOM, TaK U IO OTAEIbHBIM UX YacTsIM, B 00bEMeE,
JIOCTaTOYHOM JJIs [TPEIBAPUTEIBHON F€0JI0r0-3KOHOMUYECKON OLIEHKH MECTOPOKICHHUS.

3amacel ~ OLEHEHHBIX  MECTOPOXKAEHMH 1O CTENEHH  HU3YYEHHOCTHU
KBaJM(ULMPYIOTCS, TIIaBHBIM 00pa3oMm, 1o kareropuu C, u, yactuuso, C;.

Coobpaxenus o cioco0ax ¥ CUCTEMax pa3pabOTKH MECTOPOXKAECHUS, BOZMOXKHBIX
macmTabax g00br9M OOOCHOBBIBAIOTCS YKPYIIHEHO HAa OCHOBE IPOEKTOB-aHAJIOTOB;
TEXHOJIOTUYECKHE CXEMBbl OOOTAIIEHUS C YIETOM KOMILIEKCHOTO HCIIOJIb30BAaHUS CHIPbS,
BO3MOJKHBIA BBIXOJl M KaueCTBO TOBAapHON NPOAYKLUMHU YCTAHABIMBAIOTCSI Ha OCHOBE
UCCIIEI0BaHUM J1a00paTOPHBIX MPO0; KaUTAIbHBIE 3aTPAaThl HA CTPOUTEILCTBO PYJHUKA,
ce0EeCTOMMOCTh TOBapHOM MPOAYKUMHM M JApPyrU€ SKOHOMHUYECKUE II0Ka3aTellu
OIIPENIEISAOTCS 110 YKPYITHEHHBIM pacueTaM Ha 0a3e MPOeKTOB-aHaJIOrOB.

Bonpocsl  X03s1ICTBEHHO-IIUTBEBOTO  BOJOCHA0KEHUS  T'OPHOAO0OBIBAIOIIUX
HOPEANPUATHI NIPU OLIEHKE MPOMBILUIEHHON 3HAYMMOCTH MECTOPOXKIACHUM, JIUTUEBBIX U
LIE3UEBBIX Py MPEIBAPUTEIIBHO XapaKTEPU3YIOTCS, OCHOBBIBASICh HA CYILECTBYIOLIUX,
pa3BebIBAEMBIX M BEPOSITHBIX HCTOYHUKAX BOJAOCHAOKEHMS.

PaccmatpuBaeTcst W OIEHHMBAaeTCS  BO3MOXKHOE  BIHMSHHE  OTPabOTKU
MECTOPOKJICHUS HA OKPYKAIOLIYIO Cpeny.

JUis 1eTanbHOro M3y4yeHHs: MOpP(OJOTHM PYAHBIX TEJ, BEIECTBEHHOI'O COCTaBa
pyad M pa3pabOTKH TEXHOJOIMYECKHX CXeM o0orameHusi U MepepadoTKu pyid Ha
OLICHEHHBIX  MECTOPOXKIEHUAX  (Yy4acTKax) MOXKET  OCYUIECTBIISTHCS  OIBITHO-
npombinuieHHas pazpadotka (OITP). OIIP mpoBomuTcs B paMKax MpOEKTa pa3BeJOYHON
CTaguu paboThl MO PEUIEHHI0 TI'OCYIApPCTBEHHOM SKCHEpTU3bl MaTepHUajoB MOJCYETa
3armacoB B Te4eHHe He Ooinee 3 yeT Ha HanboJee XapaKTEePHBIX, IPEACTABUTEIbHBIX IS
OonblIed YacTM  MECTOPOXKAECHMS  ydacTKaX, BKIIOYAIOIIMX  TUIHMYHBIE  JUIS
MecTopoxaeHuss pynael. Macmtad u cpoku OIIP 1omxkHBI OBITH COINIACOBaHHBI C
opranamu dezepanbHON CIyXKObI 10 KOJIOTMUECKOMY, TEXHOIOIMYECKOMY U ATOMHOMY
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Haazopy (Poctexnanzop). Heooxomumocts nposenenust OIIP nomkHa ObITh 000CHOBaHA
B K&)KJIOM KOHKPETHOM CJIy4ae ¢ OMpe/IeICHUEM ee 1esiel U 3a/1ay.

[Iposenenue OIIP  nukTyercss OOBIYHO  HEOOXOAMMOCTBIO  BBISIBJICHUS
0COOEHHOCTEH T'eOJIOTUYECKOTO CTPOSHUS PYIHBIX Tel (M3MEHYMBOCTH MOPQOJIOTUU U
BHYTPEHHET'0 CTPOEHUS), TOPHO-T€OJOTUYECKUX U MHXKEHEPHO-T'€OJOTUYECKUX YCIOBUMN
OTpabOTKH, TEXHOJIOTHHU JO0ObIYM Py U UX oOoraimeHusi (IpUpPOJHbIE PA3HOBUIHOCTH U
TEXHOJIOTMYECKUE THUIBl PyAd M UX B3aUMOOTHOLIEHUsA). PelieHue »TUX BOMPOCOB
BO3MOXXHO TOJIBKO TIPU BCKPBITUM PYAHBIX TeJl Ha CYIIECTBEHHYIO TIyOMHY U
IPOTSKEHHOCTbD.

OIIP nenecoobpa3Ha npu OCBOEHUU KPYIHBIX U OYEHb KPYITHBIX MECTOPOKACHUMH,
Ha KOTOPBIX, TPEKIE 4YeM TMPUCTYMUTh K CTPOUTEIBCTBY OCHOBHBIX (abpuK,
pa3paboTaHHasi TEXHOJIOTUYECKas CXeMa WCHBITHIBACTCS W COBEPIICHCTBYETCS Ha
HeOONBIINX 000TaTUTENBHBIX (pabprKax.

64. Ha pa3BelaHHBIX MECTOPOXKIACHHUSX KA4eCTBO M KOJMYECTBO 3aMacoB, HUX
TEXHOJOTUYECKUE CBOMCTBA, TMIPOTe0IOrMUeCKHe, TOPHOTEXHUYECKHUE U DKOJIOTUYECKUE
yCIIOBUS pa3pabOTKHU AOHKHBI ObITh U3YYEHBI MO CKBAKMHAM U TOPHBIM BBIPAOOTKaM ¢
MOJIHOTOM, JOCTATOYHOW IS pa3padOTKH TEXHUKO-DPKOHOMHYECKOTO OOOCHOBAHUS
pEIIeHUs O MOPSJKE U YCIOBUSIX UX BOBJICUEHHUS B MPOMBIILIEHHOE OCBOCHHE, a TAKXKE O
MPOEKTUPOBAHUU CTPOUTEIHCTBA MM PEKOHCTPYKIIMHU Ha WX 0a3ze rOpHOAOOBIBAIOLIETO
MIPOU3BO/JICTBA.

Pa3BenanHble MECTOPOKIAECHUS IO CTENIEHU U3YYEHHOCTH JIOJDKHBI YJIOBIETBOPSIThH
CIIEIYIOLIUM TpeOOBaHUSIM:

o0OecriedeHa  BO3MOXKHOCTh  KBIM(HUKAIMKM  3aMacoB IO  KaTETOpHsIM,
COOTBETCTBYIOILIUM TPYMIE CIOKHOCTH T€0JIOTUUECKOTO CTPOCHUSI MECTOPOKACHUS;

BEILIECTBEHHBIN COCTaB M TEXHOJOTMYECKHUE CBOMCTBA MPOMBIIUICHHBIX TUIIOB U
COPTOB TIOJIE3HOTO HCKOIMAEMOI'0 U3Y4YeHBbl C JETAJbHOCTHIO, 0OecreunBaroen
MOJIyUeHHE MCXOAHBIX JAHHBIX, JOCTATOYHBIX JUISI MPOEKTHPOBAHUS PallMOHAIBHON
TEXHOJIOTMM HX MepepabOTKU C KOMIUIEKCHBIM M3BJIIEUEHHEM BCEX IIOJIE3HBIX
KOMIIOHEHTOB, HMMEIOUIMX MPOMBIIIJIEHHOE 3HAY€HUE, W OIpeIeNieHUs HampaBICHUS
UCIIOJIb30BaHMUSI  OTXOJIOB  MPOU3BOJACTBA  WJIM  ONTUMAJIbHOIO  BapuaHTa  UX
CKJIaIMPOBAHUS UJIA 3aXOPOHEHUS;

3amacel JPYrUX COBMECTHO 3aJ€TAalONIUMX IMOJE3HBIX MCKOMAeMbIX (BKIIOYAs
MOPOJbl BCKPBIIIM M TOA3EMHBIE BOJbI) C COACPXKAIIMMHUCS B HHX KOMIIOHEHTaMH,
OTHECEHHbIE HA OCHOBAHWU KOHJIUIUN K 0alaHCOBBIM, M3YYEHBI U OIICHEHBI B CTEICHH,
JIOCTATOYHOM JJii  OMpENENCHUs UX KOJHUYEeCTBA W BO3MOXHBIX HaIpaBICHUN
UCIIOJIb30BaHNUS;

THIPOTEOJIOTMYECKHE, WH)XEHEPHO-T€0JIOTUYECKHUEe, T€OKPUOJIOTUYECKHE, TOPHO-
reOJIOTUYECKUEe, DJKOJIOTMYECKHE U JAPYru€ NPUPOAHBIE YCIOBUS HU3YYEHBI C
JETATBHOCTBIO, 00ECTEeYNBAIONIEH MOTydYeHUE MCXOMHBIX JAHHBIX, HEOOXOIUMBIX IS
COCTaBJIEHUS MPOEKTa pa3padOTKHM  MECTOPOXKIEHUS C  ydeToM TpeOOoBaHUM
IPUPOJIOOXPAHUTENILHOTO 3aKOHOAATENIbCTBA U 0€30aCHOCTH TOPHBIX PadoT;

JIOCTOBEPHOCTb JIaHHBIX O TEOJIOTUYECKOM CTPOEHUH, YCIOBHSIX 3ajeraHusi u
MOp(}ONOrUM PYOHBIX TeJN, KauecTBE M KOJIMYECTBE 3aracoB IMOATBEpXKIEHA Ha
NPEICTAaBUTEIBHBIX JJII BCEr0 MECTOPOKIEHHUSl ydacTKax JeTalu3alli, pa3Mep |
MOJIOKEHUE KOTOPBIX OMPEACNISIIOTCA HEAPONOJb30BaTEIEM B KaXJAOM KOHKPETHOM
Clly4yae B 3aBUCHUMOCTH OT UX T'€0JIOTUUYECKUX 0COOCHHOCTEI;
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pacCMOTPEHO  BO3MOXHOE  BJIMSHHE  pa3pabOTKU  MECTOpPOXKIEHUS  Ha
OKPYKAIOLIYI0 Cpely U JaHbl PEKOMEHAALUU [0 MPEIOTBPALICHUIO WU CHUXKCHUIO
IIPOTHO3UPYEMOTO YPOBHS OTPULIATEIIBHBIX YKOJIOTUYECKHUX ITOCIIEACTBUM;

IIOAICYECTHBIC IapaMETPbl KOHIWLUKA YCTAHOBJIEHBl HAa OCHOBAaHUU TEXHUKO-
HKOHOMHYECKHUX PACUeTOB, MO3BOJISIIOIIMX OMNPEAEIUTh MACIITa0bl U MPOMBIIUICHHYIO
3HaYMMOCTh MECTOPOXKJIEHUS C HEOOXOAUMOM CTENEHBIO JOCTOBEPHOCTH.

B03MOXHOCTh MOJIHOTO WJIM YaCTUYHOT'O HCIIOJIb30BaHMs 3amacoB kareropuu C,
OpU NPOEKTUPOBAHUM OTPAOOTKM MECTOPOKICHUH B KaXKJOM KOHKPETHOM CiIydae
OIPElENACTCS IOCYIapCTBEHHOW I'€OJIOTMYECKON JKCIEPTU30M MAaTEepUaIOB II0JCYETa
3amacoB. Pemaromumu GakTopamMu IpHU 3TOM SIBISIOTCS OCOOCHHOCTH T€0JIOTUYECKOTO
CTPOCHMS PYIHBIX TEJI, MX MOIIHOCTb M XapaKTep paclpelereHus B HUX PYyIHOU
MHUHEpalIHU3alliy, OLIEHKAa BO3MOXKHBIX OIIMOOK pa3BeAKH (METOJO0B, TEXHHYECKHX
CPEICTB, ONpPOOOBAaHUS M AHAJIUTHUKHM), a TAaKKE ONbIT Pa3BeIKU U pPa3pabOTKU
MECTOPOKIECHNN aHAJIOTUYHOIO THIIA.

PasBenaHHble  MECTOPOXIEHHS  OTHOCATCA K  IIOATOTOBJICHHBIM A
IIPOMBILIJICHHOTO OCBOCHMS IIPU BBIIOJHEHUM HACTOALIMX PEKOMEHIALMU U I10Cie
yTBEpKIeHUS 3anacoB (0aJaHCOBBIX M 3a0aTaHCOBBIX) B YCTAHOBJICHHOM IOPSJIKE.

VIII. Ilepecyer u nepeyTBep:KIeHIE 3aN1ACOB

65. Ilepecuer u mepeyTBEp)KJICHUE 3alacoB B YCTAHOBIEHHOM THOPSJIKE
MIPOM3BOIUTCS 110 HHUIIMATHBE HEPOIIOIb30BaTElIs, a TAK)KE KOHTPOJBHBIX U HA30PHBIX
OpraHoB B CiyyasX CYIIECTBEHHOTO M3MEHEHUs MPEACTaBICHUNA O KadyecTBEe U
KOJMYECTBE 3alacoB MECTOPOXKACHUS M €ro reojoro-3KOHOMHUYECKON OLIEHKE B
pe3yabTaTe JOTOJHUTEIBHBIX T€0JI0T0Pa3BEI0OYHBIX U JOOBIYHBIX PAa0OT.

[To wHUIIMATHBE HEIPOIOIL30BATENsI TMEepecueT W TepeyTBEPKIACHUE 3aracoB
MPOU3BOJUTCS MPU HACTYIJICHUU CIYy4aeB, CYIIECTBEHHO YXYAIIAIOUUX 3KOHOMUKY
TIPEAIPUSTHUS:

CYIIECTBEHHOM HETOATBEPKIACHUN pa3BeIaHHBIX M YTBEPKICHHBIX paHEe 3amacoB
Y (MIM) Ka4ecTBa pyx;

00BEKTUBHOM, cymiecTBeHHOM (Oonee 20 %) W CTaOWIBHOM TMaJeHUU IEHBI
MPOIYKIIMH MPU COXPAHEHUN YPOBHS CEOECTOMMOCTH MPOU3BOICTRA;

W3MEHEHUU TPEOOBAHUN MPOMBIIIJIEHHOCTH K KAYECTBY MUHEPAIBHOTO CHIPHS;

Korjma oOliee KOJIMYECTBO 0OajJaHCOBBIX 3aIlacoB, CHMCAHHBIX M HAMEYaeMBIX K
CIIMCAaHMIO KaK HEMOJTBEPAUBIIMXCA (B Mpouecce JOMOTHUTEIBHON pa3BedKH,
AKCIUTYaTAIlMOHHOM pa3BeAKU U Ppa3pabOTKH MECTOPOKIEHHUS), a TAKXKE HE MOISKAIINUX
OTpabOTKE M0 TEXHUKO-DKOHOMHYECKHM TMPUYMHAM, TPEBBIMIAET HOPMATHBBI,
YCTAaHOBJICHHBIE JIEHCTBYIOIIMM IOJOKEHHEM O MOPSJIKE CIHCAHUS 3alacoB IMOJIE3HBIX
MCKOITaeMbIX ¢ OaJlaHCca TOPHOI0OBIBAIOIINX TIPeAnpUsiTHii (T. €. 6omee 20 %).

[lo wHUIMATHMBE KOHTPOJBHBIX M  HAA30PHBIX OpPraHoB IepecueT U
NEepPEyTBEPKJICHUE 3aMacoB IMPOU3BOJIUTCA IMPU HACTYIUICHUHU CIIy4YaeB, YHIEMIISIOIIUX
mpaBa HEApOBIajAeNbla (rocygapcTBa) B 4YacTH HEOOOCHOBAHHOTO YMEHBIIECHUS
HaJoroo0araeMou 0asbl:

YBEIMYCHUN OallaHCOBBIX 3aMacoB, MO CPAaBHEHUIO C paHEe YTBEPXKICHHBIMHU,
0oiee ueM Ha 50 %;

CYIIECTBEHHOM M CTaOWJIBHOM YBEJIMYEHUM MHPOBBIX II€H Ha TPOIYKIIHUIO
npeanpusTus (6oaee 50 % OT 3a10KEHHBIX B 000CHOBAHUS KOHIHUITUH);
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pa3pabOTKe M BHEAPEHMM HOBBIX TEXHOJOTHH, CYIIECTBEHHO YJIYYIIAIOIIUX
HPKOHOMHUKY MTPOU3BOJICTBA;

BBISIBJICHUM B PyJaX WM BMEHIAIOIIMX MOPOJAX IEHHBIX KOMIIOHEHTOB WU
BpPEAHBIX IIPUMECEH, paHee HE YYTEHHbIX MPU OLIEHKE MECTOPOXKACHUS U
MPOEKTUPOBAHUU MPEITPUITHS.

DKOHOMHUYECKHE MPOOJIEMBbl IPEINPHUATHS, BhI3BAHHBIE BPEMEHHBIMU MTPUUYUHAMU
(reoyloruyeckue, TEXHOJIOTMYECKUE, TUAPOr€OJIOTMYECKUE M TOPHOTEXHUYECKUE
OCJIO)KHEHHUSI, BpEMEHHOE MaJeHHE MUPOBBIX LIEH MPOIYKIMH), PEIIAIOTCS C MOMOIIbIO
MEXaHM3Ma  JKCIUTyaTallUOHHBIX  KOHIAUIMH W He TpeOyloT mepecuera U
NEPEYyTBEPKICHUS 3a11aCOB.
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[Ipunoxxenune xk Meronuueckum
PEKOMEHAALMM 110 TPUMEHEHUIO
Knaccuduxamnmm 3amacon
MECTOPOXKIECHUN U TPOTHO3HBIX
PECYPCOB TBEPBIX MOJIE3HBIX
MCKOIIA€MBIX JINTUEBBIX U
LIE3UEBBIX Py

XapakrepucTuyecKue noka3aresu CJI0KHOCTH re0J10ri4ecKoro CTpoeHust
MECTOPOKIEHUI TBePABbIX M0JIe3HbIX HCKONAaeMbIX

CucreMa pa3BeIKM U TUIOTHOCTb Pa3BEAOYHOM CETH 3aBUCSIT B OCHOBHOM OT
HECKOJIBKUX MPUPOIHBIX (PaKTOPOB: YCIOBUM 3aJeTaHUs U CTPYKTYPHO-TE€OJIOTHUECKHUX
0COOCHHOCTEH PYyIHBIX TeN (BBIACPKAHHOCTH U MOPQOJOTUM PYIHBIX TeJl, Xapakrepa
IpaHuUIl) ¥ paclpeiesieHus MOJe3HOT0 KOMIOHEHTa (CTENEHM M3MEHYMBOCTH KayecTBa
MOJIE3HOTO MCKOIMAeMOTO0 B MpeeiaxX PyAHbIX TE).

B KkayecTBe OCHOBHBIX KOJIMYECTBEHHBIX IIOKa3aTeled CIOKHOCTU CTPOCHUS
PYIHBIX TeJd PEKOMEHIYEeTCS HCIOJb30BaTh CIEAYIOIINE BEIUYUHBL: KOI(PPUIIMEHT
pynonocHocTH (K),), IOKa3aTelb CJI0KHOCTH (¢) B KO3(Q(PHUIMEHTH BApHALMU MOIIHOCTH
(V) u conepxanus (V) B pynsbix nepeceuenusix (A.IL. [Ipoxodres, 1973).

KoaddunmeHT pymoHOCHOCTH OOBIYHO BBIPAXKAECTCS KaK OTHOIICHUE JTHHEHHBIX
BEJIMYUH — JUIMHBI PyJHBIX HHTEPBAJIOB 110 CKBa)KMHAM WMJIM TOPHBIM BBIpAOOTKaM (), ) K

oOumeil JuiMHEe TepecedyeHud B Ipenenax MNPOAYKTUBHOM 30HbI (B rpaHMIAX
IIPOMBIIIJIEHHOTO OPYJAEHEHUS — ), ):

(1.1)

[TokazaTenb CHOXKHOCTH pPAaCCUUTHIBACTCS [0 OTHOILIEHUIO 4YHCIA PYIHBIX
nepecedeHuii (N,) K CyMMe€ BCEX Pa3BEJOYHBIX INEPECEYEHUM (PYyAHBIX, OE3pyIHBIX
BHYTPUKOHTYPHBIX N, U 3aKOHTYpHBIX /NN, OOpHCOBBIBAIOIIMX OOLIYI0 TIpaHUILY
CJI0)KHOT'O O0BEKTA):

N
Ny+N,+N,

(1.2)

Koaddunment Bapuanum MOmHOCTH ¥ KOAPPUIMEHT Bapuallii CoIepKaHus (B
%) BBIUNCIISIFOTCS. OOLIEN3BECTHBIMU CIIOCOOAMU 110 CYMME Pa3BelOYHBIX JaHHBIX:
=57 100 ;

Mep

(1.3)

Sc
Cop

(1.4)

rae S, U S¢ — COOTBETCTBEHHO CPEIHEKBAAPATUUYHBIE OTKIOHEHUS MOILHOCTH
€IMHUYHBIX PYIHBIX NEPECEYCHU U COJAEP)KAHUS B HUX IOJIE3HOTO KOMIIOHEHTa OT UX
cpeaHeapu(PMETUUECKUX 3HAYEHUH My U Cop.

q:

Vo

Ve=—--100 ,
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OO60011IeHHBIE OPUEHTUPOBOYHBIC MPECIIEHBIC 3HAUEHUS MTOKa3aTeNiel CJI0KHOCTH
CTPOECHUSI PYAHBIX TEJI IO MECTOPOXAEHUsIM 1-, 2-; 3- u 4-i Tpynm CIOXKHOCTH

IPUBE/ICHBI B TAOIUIIE.

Tabmuna

KosnyecTrBeHHbBIE XapaKTEePUCTUKHU UIBMCHYUBOCTH OCHOBHBIX CBOMCTB OpYACHEHUSA

I'pynma mecTopoxaeHuit

Tloka3aTenn M3MEHUINBOCTH
00BEKTOB pa3BeAKH

(hopMbI coaepKaHUusS
K, q Vin Y Ve, %
1-s 0,9-1,0 0,8-0,9 <40 <40
2-51 0,7-0,9 0,6-0,8 40-100 40-100
3-a 0,4-0,7 0,4-0,6 100-150 100-150
4-51 <04 <04 > 150 > 150

Pemenne no OTHECEHUIO MECTOPOKICHUS K KOHKPETHOU TPyNIe IPUHUMAETCS 110

COBOKYIIHOCTH BCEH re0JI0ru4eCcKom

uHpopManum

C Y4ucTOM

XapaKTCPpU3yrOIero HANBLICITYIO U3MCHYUBOCTD (1)OpMBI HJIN COACPIKAHM.

IIoKa3aTciii,

33



