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U,eJih npoe1na: pa3pa60TKa BHyTpeHHero HOpMaTHBHO-TeXHHl'.JeCKOfO .IJ:OKyMeHTa Ha 6a3e 
CHCTeMHOro aHaJIH3a reoTeXHOJlOrHl.leCKllX rrapaMeTpOB opy.neHeHH5I, rrapaMeTpOB rrpOMhIIIIJleHHOH 

3Kcnnyarnu;HH 6noKOB, c conOCTaBJ1eHHeM H yqeTOM .naHHhIX no pe3ynnTaTaM PMHOBOJ1HOBOH 

reorrHTpOCKonrrrr Me)KCKBa)l(ITHHOfO rrpocTpaHCTBa (PBfM) B reOTeXHonorn:qecKrrx ycnoBmIX 

.no6n1qHoro rronHroHa PY.IJ:HITKa I(eHTpaJibHbIH MnrnKy.IJ:yK. 

OcHOBHnie 3a.naq1r: 

1. OueHITTb 3cpcpeKT1IBHOCTb MeTo.na pa.nHoBonHoBoii reoHHTpocKorrHH Me)KCKBa)KHHHoro 

rrpoCTpaHcrna (PBrl1) .IJ:J15I o6oeMHoro KapTHpoBaHH5I npouecca <PaKTHqecKoro pacrrpocTpaHeHrr5I 

oKrrcnrrTen5I B Me)KCKBa)KHHHOM npocTpaHCTBe py.noHOCHoro ropH30HTa Ha 3Tane aKTHBHoro 

BbIIu;enal'.JHBaH1I5I H 4D MOH1ITOp1IHra npouecca pa3pa6oTK1I. 

2. Bn1.nenHTh B Me:>K:CKBa)KHHHOM npocTpaHcrne cna6o oTpa6ornHHhie 30HbI .no61>1qHbIX 6noKoB 

H onpe.nenrrTb uenecoo6pa3HOCTb coopy)KeHH5I .nononHHTenhHbIX TeXHOJlOrHl.leCKHX CKBa:>K:HH .IJ:J15I 

ycKopemrn OTpa60TKll 6noKa, T. e. IIOBbIIIIeHHe llHTeHCllBHOCTH 0Tpa60TK1I BCKpbITbIX 3anaCOB. 

3. Orrpe.IJ:emITI> II yToqHifTb .IJ:OIIOJIHIITeJibHnre reoTeXHOJiorn:qecKIIe rrapaMeTp1>1 6noKoB, 

BJIH5IIOIUHe Ha CKOpOCTb H3BJieqeHH5I MeTaJIJia, (KOTOpbIM, paHee He npe.naBaJIOCb 3Haqemrn) 

4. Pa3pa6ornTb OCHOBbI MeTO.IJ:HKH oueHKH Kaqecrna BbIIUenal'.JHBaHH5I ypaHa npH TICB Ha 

ocHoBe reonorHl.leCKHX, reocp11311qecKrrx .naHHbIX, .naHHbIX no BemecTBeHHOMY cocTaBy py.n H 

XllMlll.leCKOro COCTaBa npo.nyKTllBHhIX paCTBOpOB c nocne.nyIOiu;llM ee BHe.npeHHeM npH 

rrpoeKTHpOBaHllll. 

5. IloBbIIIIeHHe ypOBH5I KBaJIHcpHKaUHll crreUHaJIHCTOB .IJ:06hil'.JHOfO rrpe.IJ:npH5ITll5I . 

0CHOBHhle 3T31Ihl pa6oT. 

1.1.06~He )l;aHHhie. 
Oco6eHHOCTH reonorw1ecKHX H TexHonor11qecKrrx ycJIOBHM Ha ypaHOBbIX MecTopO)K.IJ:eHM5IX 

ITCB Tpe6yeT rrpHMeHeHH5I coBpeMeHHbIX BhICOKOl'.JYBCTBHTennHbIX MeTO.IJ:OB KOHTpOJI5I Ha.IJ: 

rrpoueccoM OTpa60TKll MeCTOpO)K.IJ:eHH5I, KaK B npocTpaHCTBe, TaK H BO BpeMeHH. 
3neKTpHl.lecKoe conpoTHBrreHHe nopo.n py.nonMemaIOmero ropH30HTa 5IBm1eTc5I ocHOBHhIM 

napaMeTpOM .IJ:J15I oueHKll HX npOHHUaeMOCTH, K03cpqmu11eHTa cpHJ1bTpauHH, onpe):(eneHH5I HHTepBaJia 

ycrnHOBKH cprrnnTpoB H no.ncqern H3BrreKaeM1>1x 3anacoB. 

l13yqeHHIO npouecca BbIIUenaq11BaHH5I 3J1eKTpOMafHHTHhIMH MeTo):(aMH cnoco6crnyeT TaK)Ke 

BhICOKa5I KOHTpaCTHOCTb 3JieKTpll'IeCK1IX CBOMCTB HCXO.IJ:HOfO cpJIIOIT.IJ:a H TeXHOJ10fHl'.JeCK1IX 

pacrnopoB: KOHIJ,eHTpau1rn KMCJlOThl B TeXHOJIOflll'.JeCK1IX pacrnopax COCTaBJ15IeT 25-30 r/JI rrpII 

MHHepaJIH3aUHH HCXO.IJ:HOfO cpnIOrr.na B 3-5 r/JI, qTQ npHBO.IJ:llT K cymecrneHHOMY (B 2 - 8 pa3) 

nOHIDKeHrrIO 3neKTpHqecKoro conponrnJiemrn rropo.n B rrpouecce ux 3aKucneHrr5I. 

ITpaKTHKa nOKa3bIBaeT, l'.JTO Kaqecrno crnH.napTHOro 3rreKTpoKaporn)l(a (KC-TIC) 3aqacTyIO 
OKa3bIBaeTC5I He.IJ:OCTaTOl.!HbIM .IJ:Jl5I IIOCTpoemrn yBepeHHOH Jll1TOJ10fO-cpHJlbTpau;HOHHOM Mo.nenH. 

3a nocJie.IJ:HHe ro.n1>1 B HecprnHoti H py.IJ:HOH reocpH3HKe pa3pa6oTaHbI HOBbie 

3JieKTpOMarH1ITHbie MeTO.IJ:bl 1I annapaTypa, n03BOJI5IIOIUHe cymecTBeHHO nOBbICHTb Kal'.JeCTBO If 

HHcpopManIBHOCTb :meKTpOMeTpHl'.JeCKHX HCCJie.IJ:OBaHMH, BblIIOJIH5ITb orrepanIBHbIH .IJ:HCTaHUIIOHHbIH 

KOHTponn npouecca BbIIUenal'.JHBaHrr5I no nceMy o6oeMy 6JioKa: 

1.2.IlapaMeTphl HCCJie,qoBauuii. 
B 2016-2017r.r. ueJiecoo6pa3HO nponecTH HayqHo-HccJie.nonaTenbcKrre pa60Tn1 B 

reoTexHonornqecKrrx ycnonrr5Ix py.nmrna I(eHTpaJinHhiii MoIHKY.IJ:YK no oueHKe 3cpcpeKTHBHOCTH 

MeTO):(a pa.IJ:HOBOJIHOBOH reoIIHTpOCKOIIHII Me)KCKBa)KHHHOfO rrpocTpaHCTBa (PBfM), ycrrenrno 

onpo60BaHHoro Ha HeCKOJibKHX ypaHOBbIX Mecrnpo)l(.IJ:eHrr5Ix Pecny6nHKrr Ka3axcrnH .IJ:J15I 4D 
MOHHToprrttra npouecca pacTeKaHH5I TexHoJiornqecKHX pacrnopoB. 

M3MepeHH5I 3TllM MeTO.IJ:OM CJie.nyeT npoBeCTll Ha HHTepBaJie pa6oqero rop1I30HTa B 44 CKBa:>K:HHax 

6no1<a 10-45 (10 TeXHOJlOflll'.JeCKllX 51qeeK) If 45 CKBa:>K:HHax 6noKa 55-56 (11 TeXHOJIOml'.JeCKHX 



51qeeK). Pa6oTbI BbIIIOJIH.HIOTC.H B 2 :nana: Ha CTa.JJJHI aKTHBHOro Bbirn;enaqFJ:BaHH.H, T.K. Ha TeKyrn;nH: 
MOMeHT Ha o60HX 6noKax CTa)J;H.H 3aKHCJieHH.H y)Ke npoBe.n;eHa, a HMeHHO 
no 6JIOKY 10-45 3aKHCJieHHe 6b1JIO npoBe.[(eHO B <)?eBpane - HIOHe 2014 ro.r:r:a 

)J;o6b1qa - c anpen.H 2014 ro.n;a. 
ITo cocTO.HHHIO Ha 25.06.2016 ro.r:r:a: 

• CTeneHb OTpa60TKli 46,6%, npli npoeKTHOM 3HaqeHHH 67 ,6% ( OTKJIOHeHHe 21 % ). 

• pH - 2,23, CMe - 73 Mr/n 

no 6JIOKY 55-56: 
3aKHCJieHHe 6bIJIO npoBe.[(eHO B HIOHe-Ho.H6pe 2015 ro.r:r:a 
,nofa1qa - c OKrn6p5I 2015 ro.n;a. 
ITo COCTO.HHlilO Ha 25.06.2016 ro.n;a: 

• CTeneHb 0Tpa60TKH 17,7%, npH npoeKTHOM 3HaqeHlili 20,3% (OTKJIOHeHlie 2,6%). 

• pH - 2,52, CMe - 138Mr/JI 

li nocne BbIIIOJIHeHnSI MeponpH.HTliM no nOBbIIJJeHlilO liHTeHCHBHOCTli OTpa6oTKli (:nan 2). 3To 
o6ecneqliT nonyqeHHe <)?aKTliqecKrrx .n;aHHbIX no ::meKTpliqecKHM cBoiicTBaM nopo.n;, nOBbICHT 
O)J;H03HaqHOCTb reonoro-TeXHOJiornqecKOH HHTepnpeTaUHH Fl OUCHKY 3<)?<)?eKTliBHOCTli MeTO.[(a. 
Cpe.n;H.H.H rny6rrHa CKBa:>KHH Ha 6JIOKe 10-45 - 360 M., Ha 6JIOKe 55-56 - 357 M llHTepBan 
ycTaHOBKH <)?MJibTpOB - He MeHee 6 M, neCKOOTCTOMHMKa - He MeHee 11 M. BHyTpeHHHM .[(MaMeTp 
CKBa')KlIHbI - 90 MM. 

B Kaqecrne 6a3bI cpaBHeHM5! 6y.r:r:YT HcnoJib30BaHbI .n;aHHbie crnH.n;apTHOro KC FI HK, a TaK)Ke 
.n;aHHbie rM.n;poreonorMqecKMX MCnbITaHMM Fl TeXHOJIOrliqecKHX H3MepeHHM. 

1.3.MeTO,LJ;HI~a npoBe,LJ;eHHSI pa6oT H napaMeTphl HCIIOJih3yeMhIX annaparyphI: 
1.3 .1. MeTo.r:r: pa.n;HoBOJIHOBOro Me)KCKBa:>KliHHoro npocBeqliBaHH.H, naTeHT KoMMTeTa P<!> no 

naTeHTaM Ii TOBapHbIM 3HaKaM (PocnaTeHT) N2 2084930, npHopHTeT H3o6peTeHH5I OT 22.07.1993 r. 
1.3.2. AnnapaTypa KoMnneKc 3JieKTpopa3Be.n;oqHhiii CKBa)lmHHbIM PBrH-2006, 

cepTM<)?MKaT coorneTCTBM.H NQ POCC RU.H003 NQ 0803767. 
1.3.3. ITapaMeTpbI (B TOM ~rncne - ra6apMTbI) McnoJih3yeMoro CKBa:>KliHHoro npM6opa 

.[(OJI)l{Hbl o6ecneqFJ:BaTb 6ecnpen5ITCTBeHHOe npOHHKHOBeHHe .[(O 3a6o5I TeXHOJiorn:qeCKliX CKBa:>KHH 
rTrr py.n;HMKa U:eHTpaJibHbIM MbrnKy.n;yK, BbI6paHHbIX .[(JI5I npoBe.[(emrn pa6oT. 

1.3.4. ITpO.[(OJI)KHTeJibHOCTb pa6oT Ha OT.[(eJibHOM CKBa)KMHe He .[(OJI)){Ha npeBbIIJJaTb: 
- B OTKaqHbIX CKBa)l{HHax 8 qacoB; 
- B 3aKaqHbIX CKBa)l{MHax 12 qacoB. 

OcHOBHoe co.r:r:ep)l{aHMe, 3TanbI M cpoKrr BbIITOJIH.HeMbIX pa6oT, BM.[( oTqeTHOM .[(OKYMCHTaUHH 
rrpliBe.[(eHhI B KaneH.n;apHOM nnaHe (ITprrno)l{eHlie 1 ). 

2. 3TaIIhI pa6oT. 
06neM pa6oT no .n;aHHOMY TexHMqecKoMy 3a.[(aHHIO BKJIIOqaeT npoBe.[(eHHe B HaTypHbIX 

ycJIOBH.HX rTrr (reonoro - TeXHOJiorn:qeCKHH noJIHroH) py.[(HMKa U:eHTpanbHbIH MbIHKY.[(YK PBr.11 
Ha .[(BYX 3Tanax, a TaK)l{e HH.[(YKUliOHHOro KapOTa)l{a 2HK, o6pa6oTKy nonyqeHHbIX pe3yJibTaTOB H 
rrocne.uyIOmee cocTaBnemrn oTqeTa c 3aKrrIOqeHHeM. Pa6oTbI 6y.uyT npoBO.UHTbCJI B OTKaqHbIX H 
3aKaqHbIX CKBa)KHHax TexHonorrrqecKHX 6noKOB 10-45 rr 55-56. TexHonorrrqecKrre CKBa)KHHbI Ha 
yqacTKaX pacnonaraIOTC5I no reKcaroHaJibHOH CeTM c paCCT05IHMeM Me)K.[(y CKBa)KHHaMli - 40 M. 
HHTepBan HCCJie.[(OBaHMH Ha pa6oqeM ropM30HTe - 10 M, cpe.r:r:mrn rny6MHa CKBa)KHH - 357 M. 

3aKa3qMK npe.n;OCTaBmieT ITo.n;p51,z:i:qMKY crre.n;yIOrn;yIO MH<)?OpMaUMIO ITO rTIT H CKBa)KHHaM, r,n:e 
npe.r:r:naraeTc.H npoBO.[(HTb pa60ThI: 

• cxeMa pacrrOJIO)KeHM5I CKBa)KMH; 
• rracnopTHbie .n;aHHbie, KOHCTPYKUHIO CKBa)KMH ( OTKaqHbIX, 3aKaqHbIX M 

Ha6JIIO.[(aTeJibHbIX); 

• .n;aHHhie KapoTa)Ka KC-ITC rr HK, BbIITOJIHeHHbIX .r:r:o Haqana 3aKlicnemrn 6noKoB, no 

BCeM HCCJie.uyeMbIM CKBaiI<HHaM. 



• rnmH-rpaqrn:K uccne.noBamrn: CKBa)lmH B paMKax pa6oT no .noroBopy. 
B xo.ne rrpoBe.neHmI u rrocne 3aBeprnemrn: pa6oT Ha fTIT: 

o6ecrreqHBaeT rrpe.noTBpailieHHe pa3JIHBOB paCTBOpOB Ha rroqBy BO BpeMH rro.nroTOBKH, 

rrpoBe)J,eHHH H OKOHqaHHH pa60T; 

rrpoBeCTH peKyJibTHBa.QIUO rrpHCKBa:/KHHHOM Teppnmpmi (mIKBH)J,a.QmI B03MO)l(HbIX 

CJie.[(OB pa3JIHBa pacrnopoB, HapyrneHHH BepTHKaJibHOM IIJiaHHpOBKH H T . .n.); 

ITpoBe,IJ,eHtte pa6oT rrpe.nycMaTpirnaeTCH B ,IJ,Ba 3Tarra. 

3Tarr 1. Ha cTa)J;HH aKTHBHom BbIW:eJiaq:ttnaHHH 
TexHonornqecKuii 6noK 10-45: 

KoJIHqecTBO HCCJie.nyeMbIX CKBa)l(HH - 44 (B T,q. 'OTKaqHbIX - 9, 3aKaqHblX - 35); 

Konttqecrno TexHonorHqecKHX HqeeK - 9. 
PBfM - 96 ceqeHHM rrpocBeqHBaHHH. 

Kaporn)J( 2 MK B o6neMe 20M*44 CKB.= 880 rr. M. 

TexHonornqecKHM 6noK 55-56 : 

KoJIHqecTBO HCCJie.nyeMbIX CKBa)l(HH - 45 (B T.q. OTKaqHbIX - 11, 3aKaqHbIX - 34); 

KonttqecTBO TexHonorHqecKHX HqeeK - 11. 

PBfM - 108 ceqeHHM rrpocBeqHBamrn. 

Kaporn:>K 2 MK B o6neMe 20M*45 CKB.= 900 rr. M. 

Beem no :narry 1: 
PBfM - 204 ceqeHHH rrpocBeqHBaHHH. 

Kaporn)I( 2 MK - 89 CKB., 1780 rr.M. 

ITonyqeHHe HCXO,IJ,HhIX .naHHbIX. 

06pa60TKa IIOJiyqeHHbIX )J,aHHbIX H IIOCTpOeHHe 3D re03JieKTpnqecKOM KapTbl .nmr ymqHeHHH 
cpaKTHqecKoro pacTeKamrn TeXHOJIOnfqeCKHX paCTBOpOB B Me)l(CKBa:/KHHHOM rrpocTpaHCTBe. 

CocrnBJieHHe oTqern (MHcpopMa.QHOHHhili). 

3Tan 2. KOHTpOJihHhIH - IIOCJie BbIIIOJIHeHHH MeporrpHHTHH no IIOBbIIIIeHHIO HHTeHCHBHOCTH 

oTpa6oTKH (qepe3 180 .n:Heii OT Haqana pa6oT :narra 1). 

TexHonornqecKHH 6noK 10-45: 

KoJIHqecTBO HCCJie.nyeMbIX CKBa)l(HH - 44 (B T.q. , OTKaqHbIX - 9, 3aKaqHbIX - 35); 

KonHqecTBO TexHonorHqecKHX HqeeK- 9. 

PBfM - 96 ceqeHHM rrpocBeq1rnaHHH. 

KapoTa)l( 2 MK B o6neMe 20M*44 CKB.= 880 rr. M. 

TexHonornqecKHH 6noK 55-56: 

Komfqecrno HCCJie.nyeMbIX CKBa)l(HH - 45 (B T.q, OTKaqHbIX - 11, 3aKaqHbIX - 34); 

KonHqecTBO TexHonorttqecKHX HqeeK - 11. 

PBfM - 108 ceqeHHH rrpocBeq1rnaHHH. 
Kaporn)I( 2 MK B o6neMe 20M*45 CKB.= 900 rr. M. 

Beem no :nany 1: 
PB1I1 - 204 ceqeHmI rrpocneq1rnaHHH. 

Kaporn)J( 2 MK - 89 CKB., 1780 rr.M. 

06pa6oTKa rronyqeHHbIX .naHHbIX H IIOCTpOeHHe 3D (4D) re03JieKTpHqeCKHX KapT 

cpaKTHqecKoro pacTeKaHHH TeXHOJIOrHqecKoro paCTBOpa B Me)J(CKBa:>KHHHOM rrpocTpaHCTBe Ha 

.naHHblH rrepHO.[{ BpeMeHH. 
06ilIHM aHaJIH3 pe3yJibTaTOB rrpoBe,neHHbIX pa6oT H cpaBHeHHe c Tpa,llH.QHOHHbIMH MeTO,llaMH 

KapOTa)I<a. 
CocrnBJieHne oTqern (3AKJ1I011I1TEJ1bHbIH) c peKoMeH.nal.lHHMH no rrpHMeHeHHIO 

orrpo6oBaHHbIX reocpH3HqecKHX MeTO)J,OB. 



3. OcttoBHhie Tpe6oBaHHH K BhIIIOJIHeHHIO HHP 
HI1P ,[(OJDKHa BbIIIOJIH5ITbC5I c IICIIOJib30Bam1eM COBpeMeHHOH MaTepIIaJibHO-TeXHIIqecKoii 

6a3hl II HayqHoro o6opy,n:oBaHII5I, pa3pa60TaHHblX IIJIII OCBOeHHblX MeTO,[(IIK, a TaK>Ke o6ecrreqIIBaTb 

aKTyanbHOCTb rronyqaeMbIX pe3yJibTaToB. B Hccne,n:oBaHII5IX ,n:omKHbI IICIIOJib30BaTbC5I rrepe,n:OBbie 

coBpeMeHHbie aHaJIIITIIqecKIIe rrpII6opbI, 3cpcpeKTIIBHbie MeTO.[(bI H3MepeHHii. HI1P ,n:om1arn 6bITb 

BbIIIOJIHeHa B rronHOM cooTBeTCTBHH HOpMaTIIBHo-rrpaBOBbIM ,n:oKyMeHTaM PK, rrpIIH5ITbIM 

HHCTPYKUII5IM H rrpaBHJiaM 3KcrrnyarnuIIII. 

B xo,n:e rrpoBe,n:eHII5I pa6oT IlocTaBIUIIK: 

• CornacoBhIBaeT c 3aKa3qHKOM rpa¢HK II cpoKII rrpoBe,n:eHH5I Hccne,n:oBaHIIii CKBa)l(IIH. 

• Ilpe,n:ocTaBmreT Heo6xo.uHMbie pecypcbI .UJI5I BbIIIOJIHeHII5I Bcero KOMrrneKca pa6oT no 
rrpHMeHeHMIO MeTo.ua PB1I1 Ha CKBa)l(MHax MecTopo)l(,n;emrn: 

• KBaJIM<l>IIUIIpOBaHHbIH rrepcOHaJI ,[(JI5I rrpOM3BO,[(CTBa Bcex orrepauIIii no rrpIIMeHeHMIO 
Mem.n:a PBfI1; 

• TeXHIIqecKH:e cpe,n:cTBa .[(JI5I rrpHMeHeHII5I MeTo,n:a PBfI1, cooTBeTCTBYIOIUHe rrapaMeTpaM, 
II3JimKeHHbIM Brr. 3.3 ,n:aHHoro TexHIIqecKoro 3a,n:aHII5I; 

• TeXHIIqecKIIe cpe.ucTBa .[(JI5I crrycKa-rro,n:oeMa rrpII6opa PBfll B CKBa)l(IIHax (KapoTa)l(Ha5f 

CTaHUII5I HJIII ee aHaJIOr) C M06IIJibHbIM IICTOqHIIKOM 3JI. 3HeprIIII, He06XO,ll;IIMbIM ,Ll;JI5I rrpose,n;eHII5I 

pa6oT. 

• IlpOBO,Ll;IIT IICCJie,Ll;OBaHH5I BbI6paHHbIX CKBa)l(IIH no MeTo.n;y PBfI1 B COOTBeTCTBIIII c 

cepTHcpHUHpOBaHHOH crreuMcpMKaUIIeH: MeTO,n:a. 

• IlpoBo,n:IIT aHaJIII3 pe3ynbTaTOB IIccne,n;oBaHII5I BbI6paHHbIX CKBa)l(HH no MeTo,n:y PBfll, 

COIIOCTaBJI5IeT HX c rrpe,n:OCTaBJieHHhIMH 3aKa3qJIKOM reonoruqecKHMH MaTepHanaMH. 

• Be.n;eT Heo6xo.n;HMYIO ,[(OKyMeHTaUHIO c ueJibIO <l>IIKCaUHH rrpouecca HCCJie,[(OBaHH5I 
CKBa)l<MH no MeTo,n;y PBfI1. 

Pa6oTbI .n;omKHbI rrpoBo,n;MThC5I B pe)KHMe HHTepaKTHBHoro B3aMMo.n;eiicTBH5I 3aKroqMKa M 

Ilo.up5I,n;qnKa. OpraHM3fil(M5I pa6oT (Bb16op cKBmKMH n !TIT, rpa¢nK n cpoKH rrpose,n;eHHH 

MCCJie,n:oBaHIIii B KOHKpeTHblX CKBa)l<IIHax) ,[(OJI)l{Ha 6bITb 3a6naroBpeMeHHO cornacoBaHa 

KOMIIeTeHTHbIMII rrpe,n;CTaBifTeJI5IMII 3aKa3qlfKa II Ilo.n;p5I,n:qMKa. 

TexHIIqecKIIe pernemrn, Bhipa6ornHHbie B pe3yJihTaTe rrpoBe,n:eHmI pa6oT no ,n:aHHOMY 

Texm1qecK0My 3a,n:aHHIO, ,n:oJI)l(HbI 6bITb socrrpoH3BO.ll:MMbI s peanbHbIX ycnoBH5IX py,n:HIIKa 

3aKa3qIIKa, COOTBeTCTBOBaTb Tpe6osaHH5IM TeXHHKH 6e30IIaCHOCTH, oxpaHbl OKpy)l(aIOmeH: cpe,n:bI II 

3KOHOMlfqecKoii n;eJiecoo6pa3HOCTH. 

ITpn rrpose,n;eHHH pa6oT .n;omKHbI cTporo co6JI10,n;aTbC5I Tpe6oBaHH5I Kott¢n,n;eHn;HanbHOCTH. 

I1cxo,n;Hhie MaTepIIaJibI II pe3yJibTaTbI IICCJie,UOBaHIIH MoryT 6bITb rrepe.n;aHbI TpeTbeM CTOpOHe 

TOJibKO no cornacoBaHHIO c 3aKa3qllKOM. 

,[(mr rrpoBe,n:eHH5I pa6oT Ha TeppHTOpHH 3aKa3qHKa IloCTaBIIIHK ,[(OJI)l(eH HMeTb B HaJIJiqlfJI 

KBaJIH<l>HUHpOBaHHbIH rrepCOHaJI ( COTpy.n;HHKOB) COOTBeTCTBYIOIUIIH Tpe6oBaHH5IM rrpOMhIIIIJieHHOH 

6e3orraCHOCTII Ha orraCHbIX rrpOII3BO,[(CTBeHHblX o6oeKTaX. 

IlpH BhIIIOJIHeHHM pa6oT co6nIO,n:an Bee Tpe6oBaHH5I 3aKoHo,n:aTenr,crna Pecrry6nHKH 

Ka3axcTaH, B TOM qlfcJie B o6JiacTH 6e3orracttocTH H oxpaHbI Tpy.n;a, oxpaHbI oKpy)KaIOIUeii cpe,n;bI n 

pa.n;HaUHOHHOH 6e3orracHOCTII, rrpOMbIIIIJieHHOM 6e3orraCHOCTH, IIO)KapHOH 6e30IIaCHOCTII, a TaK)l(e 

Be,UOMCTBeHHbIX HOpMaTHBHbIX aKTOB 3aKa3qMKa ll He .n;orrycKaTb 3arp5I3HeHH5I OKpy)KaIOmeii cpe,n;bl 

rnep,n:bIMII 6bITOBbIMH OTXO.[(aMII rrpOII3BO.[(CTBa, csepxHopMaTIIBHhIMII BbI6pocaMH JI c6pocaMII, a 

TaK)l<e CBOHMH CIIJiaMII II 3a CBOM cqeT rrpOH3BeCTH YTHJIII3aUHIO BCex o6proyIOIUHXC5I B rrpouecce 
,n:eJITeJibHOCTH/OKa3aHH5I y cnyr OTXO,[(OB/rnep,n:bIX 6bITOBblX OTXO,[(OB. Co6JIIO,[(aTb Tpe6osaHH5I, 

co.uep)I<aIUHeC5I B ITono)KeHMH «Tpe6oBaHH5I B o6nacTH rrpoMhIIIIJieHHo:H 6e3orracHocTH, oxpaH:oI 

3,ll;Op0Bb5I H OKpy)l(aIOrn;eH: cpe,Ubl K rro.n;pa,n;HbIM opraHH3aD;HHM, rrpHBJieKaeMbIM K pa3JIHqHbIM BH,ll;aM 

pa6oT Ha TeppHTOpHH rrpe.n;rrpH5ITM5I», yrnep)l(,n:eHHhIM feHepanhHbIM ,n;MpeKTopoM TOO 

«.[(06brna10rn;ee rrpe.n;rrp1rnrn:e «0PTAJ1blK» 22.08.2012r. CaMOCT05ITeJibHO Hecn1 

rrpe.n:ycMOTpeHHYIO 3aKOHO,[(aTeJibCTBOM rpa)l(.n:aHCKO-rrpasosyIO, MaTepIIaJibHYfO, 

a.n:MHHHCTpaTHBHYIO H yroJIOBHYIO OTBeTCTBeHHOCTh 3a Hapyrnemrn BhIIIIeyKa3aHHbIX Tpe6oBaHHH 

3aKoHo.n:aTenr,crna PK; 



4. Pe1yJihTaTbI pa6oT. 
O)KH.n:aeMhie pe3yJibTaTbI pa6oT: 

4.1. ITpocTpaHcTBeHHO-BpeMeHHWI Mo,n:eJib 3BOJIIOUHH Bb16paHHbIX 3Kc1rnyarnu;HoHHbIX 

6no1<0B. Mo.n:enb 6y.n:eT co.n,ep)KaTb HHcpopMau;mo no 3JieKTpHqecKHM cBoiicTBaM, orrpe,n:em1eMbIM 

MeTO.IJ:OM PBfll, a 'TaK)Ke rronyqeHHbie Ha OCHOBe HHTeprrpernuHH 3THX CBOHCTB 

reoTeXHOJIOrHqecKHe xapaKTepHCTHKH, BKJIIOqwi: BbI,n:enemie 3aKBCJieHHbIX yqacTKOB c 

BblqHcJieHHbIM K03cpcpHuHeHTOM 3aI<HCJieHmI H KOHUeHTpauHeii cepHOR KHCJIOTbI B 

TexHonorHqecKHX pacTBopax. Mo,n:eJib 6y,n:eT rrpe.n:crnBJieHa B BH,n:e: 
4.2. B :rneKTpOHHOM BH.n,e: 

4.2.1. TeKCTOBbIH cpaliJI c KOOP.IJ:HHaTaMH 51qeeK o6pa60TKH, a TaK)Ke COOTBeTCTBYIQmHe HM 
3HaqeHH5I rrapaMeTpOB - K03cpQHIUHeHT 3aKHCJieHH5I Ii KOHI(eHTpaUH5I cepHOH KHCJIOTbl B 

TeXHOJiornqecKHX pacrnopax. Pa3Mep 51qeliKH no Koop.n:HHaTaM xyz 5x5xl M. 
4.2.2. Ha6op MepH)J,HOHaJibHbIX H nrnpoTHbIX pa3pe30B c rnaroM 5 M, a TaK)Ke ropmoHTaJibHbIX 

ceqeHHH c rnaroM 1 M BO cppOHTaJibHbIX Ii H30MeTpHqecKHX rrpoeKI(H5IX. 

4.2.3. Ey.n:eT orrpe.n,eneHo pa3perneHHe (MHHHMaJibHbIH pa3Mep BbrnBJI5IeMbIX 

Heo.n:Hopo.n:HocTeii), a TaK)Ke .n:pyrne reoTeXHHqecKHe rrapaMeTpbI (HarrpHMep, R3cp H ,n:p), 
Heo6XO.IJ:HMbie .IJ:JI5I HHTeprrpeTal(HH rronyqeHHbIX ,n:aHHbIX. 

4.3. Ha rnep,n:oM HOCHTeJie (rpaqmKa B oTqeTe Ha 6yMare): 

4.3.1. fpacpHKa, co.n:ep)l(amwi: HaH6onee HarnH.IJ:Hbie cpe3bI o6'beMHbIX KapT, Heo6xo.n,HMhie .n,rrH 

HCTOJIKOBaHH5I KJIIOqeBbIX MOMeHTOB HHTeprrpeTaUHH. 

4.3.2. CpaBHHTeJihHbIM aHaJIH3 Mo,n:erreii c ,n:aHHbIMH, rrorryqeHHbIMH MeTo.n,aMH, 

Hcrrorrb3yeMbIMH B perymrpHoii rrpaKTHKe oTpa6oTKH Mecrnpo)l(.n,eHHM ITCB (rromeMHOro 

cKBa)l(HHHoro Bh1menaqHBaHH5I), TaKHMH KaK 3JieKTpoKapoTa)l( (MeTO,n:1>1 KC H ITC), HH.IJ:YKUHOHHbIH 

KapOTa)K, XHMHqecKHll aHaJIH3 pacrnopOB H .n:p. AHaJIH3 .IJ:OJI)l(eH 6b1Tb rrpoBe.n,eH COBMeCTHO c 
TeXHOJIOraMH 3aKa3qHKa Ha 6a3e rrpe,n:ocTaBJieHHbIX .n:aHHbIX 0 Kopperr5II(HOHHOH CB5I3H 
TeXHOJiornqecKHX rrapaMeTpOB (rrpOHHuaeMOCTb, KOHI(eHTpau;HH peareHTa H .n:p.) c 3JieKTplP:IeCKHMH 

CBOHCTBaMH rropo,n: rrpO.IJ:YKTHBHOfO ropH30HTa. 
4.3 .3. Pa3pa6oTKa rrpHHUHIIOB HaH6orree 3cpcpeKTHBHoro rrpHMeHemrn MeTO.n:a PBflf Ha 

Mecrnpo)l(.n:emrn: l(eHTpaJibHbIH MbIHKY.IJ:YK. 

5. 06ocHosam1e OTHecemrn nJiam1pyeMoii HHP K 11ccJie.uosaHHHM HJIH pa3pa6oTKaM 
LJ:aHHbIM rrpoeKT COOTBeTcTByeT «ITepeqHIQ pa6oT, OTHOCHMbIX K HayqHO-

HCCJie,n:oBaTeJibCKHM HayqHO-TeXHHqecKHM H (HJIH) OIIbITHO-KOHCTPYKTOpCKHM pa6oTaM» 
Yrnep)K.IJ:eHHOMY rrocTaHoBJieHHeM ITpaBHTerrbcTBa Pecrry6rrHKH Ka3axcTaH OT 25 HIOH5I 2012 ro.n:a 

NQ 830. 
B cooTBeTCTBHH c M<l>CO .n:aHHbIM rrpoeKT OTHOCHTC5I K «HCCJie.uosaHHHM». 
Ha OCHOBaHHH «PernaMeHTa rrpoBe,n:eHmI «HCCJie,n:oBaHHH» H «pa3pa6oTOK, HX yqeTa H 

B03Bparn Brro:>KeHHbIX HHBecTHu;Hii», yrnep:>K.n,eHHbIX PerneHHeM ITpaBrreHH5I AO «HAK 
«Ka3aTOMrrpoM» NQ108 OT 29 HIOH5I 2005 ro,n:a, rryHKT 3.2., H Crntt,n:aprn opraHH3au;HH «ITopH.n,OK 

opraHH3au1m H BhIIIOJIHeHH51 HayqHo-nccrre,n:oBaTeJibCKHX pa6orn CT HAK 01-2013, 
yrnep)l<.IJ:eHHoro ITpHKa30M AO «HAK «Ka3aToMrrpoM» NQ181 OT 28.11.2013 ro.n:a, rryHKT 7.2.1., 
rrpe.n:rraraeMbIR rrpoeKT OTHOCHTC5I K «HCCJieti;oBaHIUIM». 



6. IlepeqeHh HayqHO-TCXHHqecKOH H Jl.pyroii }l.OKYMCHTaI.J,HH, rrpe}l.bHBJIHeMOH no 

OKOHqaHHH pa6oT 

no OKOHqamnr pa6oT ITocTaBIIlJIK npe,n:cTaBJrneT 3aKa.3qlfKY 3aKmoq11TeJibHbIH oTqeT 0 
Bbmo11HeH1111 HI1P, co.uep)l(a:w:11H:: 

- pe3yJihTaTbI npoBe,n:eHHbIX pa6oT; 
- peK0MeH,n:au;1111 no np11MeHeHMIO TexH011orn11 PBfl1. 

7. IlopHJl.OK paccMoTpeHHH u npueMKH HHP 
ITocTaBrn;1m rrpe.n.cTaBJrneT oTqeTHbIH MaTepHarr B cpoKH, cornacoBaHHhie B Karrett.uapttoM 

nrraHe pa6oT no TeMe. 
Pernem1e 3aK33q11Ka o rrp11eMKe pe3yJihTaToB peamnau;nn 3TanoB pa6oTbI cny)l(MT 

OCHOBaHMeM .n:mi: oc)JopMrremur aKTa c,n:aq11-npIIeMKII pe3yJihTaTOB HI1P. 
Hmo206bZU ooKyMeHm - aKm coal.(u-npueMKU HHP. 

8. KBaJiuct>uKaIJ,HOHHhIC Tpe6oBaHHH. Ilpe,!J;OCTaBHTh KOIIHIO IIO,!J;TBep,!J;HTCJihHhIX 

,!J;OKYMCHTOB (AKT BhIIIOJIHCHHhIX pa6oT) BMCCTe 3aHBKH Ha yqacTHe B TCH}l.epe: 

HarrIIqIIe OITbIT pa6oTLI He MeHee 1 ro.ua Ha pLIHKe 3aKynaeMLIX o,n:Hopo,n:HLIX pa6oT ,ycnyr 
HJIII B onpe.uerreHHOH OTpacJIM OKa.3aHHblX ycrryr ,COBOKyrrHbIH 06'beM KOTOpbIX no O,UHOMY 
.uoroBopy, ,B Ka:M)l,OM ro.uy COCTaBmreT He MeHee 75 MHJIJIHOHOB TeHre. 



3Tan 

L PBrII ua 
3Tane 
aKTHBHOro 
BhIIU;eJiaIIRBa 
HHH 6JioKa 

II. PBrH 
KOHTPOJibHhIH 

KAJIEHJJ;APHhIH IIJIAH PAiiOT no IIPOEKTY: 
Pa1pa6onrn MeTO)J.HKH onpeJJ,eJieHHH 

cTenenu npopa60TaHHOCTH py11.oBMeUJ,a10UJ,HX nopo11. 
u ou;euKu KaqecTBa BhIW:eJiaIIHBaHHH ypaua npH IICB 

Co)1.epiKanue pa6oT 

TexuoJiorttqecKHH 6JIOK 10-45: 
Kom1qecTBO IICCJie.n;yeMbIX CKBa:JKMH - 44 (s T.11. , 

OTKa'lHbIX -9, 3aKaqHbIX - 35); 
KorrMqecTBO TexHonorIIqecKH:X 51qeeK - 9. 
PBfl1 - 96 ce11emdi npocBe'lMBamrn. 

Kapo1a:JK 2 HK B o6neMe 20M*44 CKB.= 880 n. M. 
TexnoJioruqecKHH 6JIOK 55-56: 
KorrMqecTBO IIccrre.n;yeMbIX CKBa)l(MH - 45 (s T.'l. 

OTKaqHblX - 11, 3aKaqHbIX - 34); 
KoJIII'leCTBO TexHonorMqecKMX 51qeeK - 11. 
PBfl1 - 108 ceqeHMli npocBe'lMBamrn. 

Kapora)I( 2 HK B o6neMe 20M*45 CKB.= 900 11. M. 

Beem no :nany 1: 
PBrlf - 204 ceIIeHHH rrpocBeIIHBaHHH. 
KapoTam 2 HK - 89 CKB., 1780 n.M. 
06pa60TKa norryqeHHbIX .n;aHHbIX. 

CocTaBrreHMe oTqern (I1mpopMaI.(HOHHhili). 

TexuoJioruqecKHH 6JioK 10-45: 

Pe3yJihTaTLI 

,[(ttarpaMMhI HK - no 89 CKBa:/KHHaM. 

8b16op OIITHMaJlbHhIX CKBIDKHHHhIX 

ycrnttoBoK PBrH. 
ITonyqettHe .n.attHbIX rro reo3neKTPHqecK0My 

CTpOeHHIO HCCJie)J,OBaHHOfO 6JIOKa H 

tjlaKTHqeCKOMY pacTeKaHHIO 

TeXHOJIOrHqecKHX paCTBOpOB. 

3D reo::meKTpMqecKa51 KapTa 

¢aK1MqecKoro pacTeKaHllil 

TeXHOJIOrII'leCKMX paCTBOpOB B 

Me:JKCKB3)KMHHOM npocTpaHCTBe. 

HH¢opM3I.(HOHHblll OT'leT no 3Tany 1. 

,[(11arpaMMhI HK - rro 89 CKBa:/KMHaM. 

KoJIH'leCTBO Mccrre,n;yeMbIX CKBa:JKIIH 44 (B T.'l. , I ITonyqettMe .!J:aHHhIX rro M3Mettemuo 

~~ 
7 

Cpo1rn 

03 .04.20 l 7r 

03.06.20 l 7r 

16.10.2017r-
16. l 1.2017 r. 

CTOHMOCTb 
, Tenre c 

H,ll;C 
45 000 000 

45 000 000 



KOHTpOJihHhIH 
- nocne 
Bhrnonaemrn: 

KOJrnqecTBO Hccne;::i:yeMhIX CKBa:>KHH 44 (B T.q. , 

OTKaqHhIX - 9, 3aKaqHbIX - 35); 
KomfleCTBO TexHonon1qecKHX 51qeeK - 9. 
PBrH - 96 ceqemi:ii npocBeqHBaHH51. 

KapoTa)l( 2 HK B o6beMe 20M*44 CKB. = 880 n. M. 

TexHoJioru':lecKuii 6JioK 55-56: 

MeporrpFUITMH 
no 

rroBhIIIIemuo 
IIHTeHCHBHOCT 

II OTpa60TKH 

('1epe3 180 
)J,HeH OT 

Ha'laJia pa6oT 

JTarra 1) 

KOJrnqecTBO HCCJie;::i:yeMhIX CKBa)l(HH - 45 (B T.q. 

HTOrO 

OTKaqHhIX- 11, 3aKaqHbIX - 34); 
Kom1qecTBO TexHonorHqecKHX 51qeeK - 11. 

PBrH - 108 ce'IeHHH npocBe1IHBaHH51. 

KapOTa)l( 2 HK B o6beMe 20M*45 CKB.= 900 n. M. 

Bcero no JTarry 2: 
PBrH - 204 ceqeHuH npocBequsaHuH. 

KapoTa'.IK 2 HK - 89 CKB., 1780 n.M. 
06pa60TKa IIOJIY'leHHblX ;::i:aHHblX. 
CocrnBneHHe OT'leTa (3aKJIIO'IHTeJibHbIH ). 

CTpHeMKa pc3yJihTaToB pa6oT ua 3ace;::i:aum1 HTC 
TOO «0PTaJibIK». 

CocTaBHn: o:i7f HaqaJihHHK er- rJiaBHhIH reoJIOf 

CorrracoBaHo: 

H. O. 3aM. reHepaJILHOfO ,i],HpeKTOpa 
no npOH3BO)J;CTBeHHhIM sorrpocaM 

rn. Tex. pyKOBO,!J;HTeJih no OT, oc H Pli 

I J gft/. 

reo3neKTp11qecKoro cTpoeHl-UI 

11ccne;::i:0Bauuoro 6noKa 3a nepuo)J; 180 )J,Heii 
OT Ha':laJia pa6oT JTanal. 
IlocTpoem1e 3 D H 4 D reo3neKTpHqecKHX 
KapT iPaKTHqecKoro pacTeKaHH51 
TeXHOJIOfH'IeCKOro paCTBOpa B 
Me)l(CKBa)l(HHHOM rrpocTpaHCTBe Ha 

,r:i;aHHhIH nepHO,IJ; BpeMem1. 

3aKJIIO'IHTeJibHblH OTqeT c 

peKoMea;::i:au;mIMH no npHMeHeHHIO PBrM. 

TneyJIHHa K.A. 

PoraqeB C.B. 

liaiipxaHOB C.C 

30.11.20 l 7r. 

30.1 l.20 l 7r I 90 000 000 


