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®opmyJIMPOBKA Pe3yJabTATOB

P1

[IpuMeHATs ecTeCTBEHHOHAy4YHBIE, MATEeMAaTHYECKHE, T'YMaHHTapHbIE, SKOHOMUYECKHE,
VHXXCHEPHBIC, TEXHHUYSCKUE M TIIyOOKHME TNpOQPEeCcCHOHANLHBIC 3HAHUS B O00JACTH
COBPEMEHHBIX He(Tera3oBbIX TEXHOJIOTUH JUTST perieHus MIPUKIIATHBIX
MEXJIHUCIUIUIMHAPHBIX 3a7lad ¥ WHXXCHEPHBIX MPOOJIEM, COOTBETCTBYIOIIUX MPOQUITIO
MMOATOTOBKH

P2

[InanupoBaTh U MNPOBOJIUTH AHAIUTHUECKHE M SKCICPUMEHTAJIbHBIC HCCICAOBAHUS C
WCTIONb30BAaHMEM HOBEWIIMX JOCTI)KEHWH HAyKH M TEXHHUKH, YMETb KPUTHYECKH
OLICHUBATh PE3yJIbTAThl U JEJaTh BBHIBOJABI, TOMYUYCHHBIC B CIOKHBIX U HEOMpPEACIEHHBIX
YCIIOBHSIX; WCIIOJIb30BaTh MPHHIMUIBI M300peTaTeNhcTBa, MPaBOBBIE OCHOBHI B 00JacTH
WHTEIJIEKTYaJIbHONH COOCTBEHHOCTH

P3

[IposBnsaTs mpodecCHOHANTBHYIO 0CBEIOMIEHHOCTE O MEPEIOBBIX 3HAHUSAX U OTKPBITHIX B
o0yacT He(TEera3oBBIX TEXHOJOTHH C YYETOM IE€pPEelIOBOr0 OTEYECTBEHHOTO U
3apy0eKHOTO OTIBITA; UCTIONB30BaTh HHHOBAIIMOHHBIHN MTOIXO] IPY pa3paboTKe HOBBIX UICH
U METOJIOB TPOEKTHUPOBAHHS OOBEKTOB HE(PTEra3oBOoro KOMIUIEKCA [UISI pPEHIeHHS
WHXXCHEPHBIX  3a7]ad  pa3BUTUS HE(PTETa30BBIX TEXHOJIOTHH, MOJCPHHM3AIMUA H
YCOBEPIICHCTBOBAHMS HE()TETa30BOT0 MPOU3BOICTBA

P4

BriOupaTh onTUManbHBIE PelICHNs] B MHOTO(AKTOPHBIX CUTYAIUSIX, BIAJCTh METOAMHU H
CpeAICTBaMH TEXHHYECKOTO MOJICITUPOBAHHUS MTPOU3BOJICTBEHHBIX MPOIIECCOB U OOBEKTOB
He()TEera3oBoOi OTpaciy; YNpaBISATh TEXHOJOTHYECKHUMH IPOIECCaMK, OOCITYyKHBATh
00OpyIOBaHME, WCIIOIL30BaTh JIFOOOH WMMEIOIIUHCS apCeHANT TEXHHYECKUX CPEJICTB,
o0ecrneunBaTh BRICOKYIO 3D )EeKTHBHOCTh MPH pa3paboTke HedTera3oBbIX 00BEKTOB

P5

CaMOCTOSITCIIbHO YYUTHCS W HENPEPBIBHO TOBHIIIATh KBATU(GUKAIUIO B TEYCHUE BCETO
neprozaa npodeCCUOHAIBHON NeATEIbHOCTH; aKTUBHO BJIAJCTh HHOCTPAHHBIM SI3BIKOM Ha
YpOBHE, TMO3BOJISAIONIEM paboTaTh B HWHTCPHAIMOHAILHOW Cpele, pa3padaThiBaTh
JIOKYMEHTAITMIO ¥ 3alTUIIATh PE3YJIBTAThl HH)KCHEPHOH eI TeITLHOCTH

P6

PaboTath 3 peKTHBHO B KaueCTBE WieHa U pPyKOBOAUTENSI KOMaH/Ibl, YMEHUE ()OPMUPOBATH
3aJJaHUsl U ONEepaTHBHbIE IJIAHBI BCEX BUMOB AEATEIBHOCTH, PACHpPEAEIATh 0013aHHOCTH
YJICHOB KOMAaH[Ibl, HECTH OTBETCTBEHHOCTh 3a PE3yJIbTaThl pabOTHI; KOOPIMHHUPOBATH
paboTy TPyNIT IO M3BJICUCHUIO M COBEPUICHCTBOBAHHIO JOOBIYM HE(TH, ra3a U ra3oBOrO
KOHJIeHCaTa, [IepeiaBaTh 3HaHMUs Yepe3 HACTAaBHUYECTBO U KOHCYJIBTUPOBaHHE

P7

BHeapsaTh, SKCIITyaTHpOBATh U OOCIYKHBATh COBPEMEHHBIC MAIIMHBI U MEXaHH3MBbI JUIS
peanm3anuy TEXHO-JOTHYECKUX IPOIECCOB He(TEra3oBold 00JacTH, OOSCIeYMBATh WX
BBICOKYIO 3()()eKTUBHOCTB, COOJIIO/IATh MPaBUIIa OXPAHKI 3I0POBhS M 0€30IACHOCTH TPYAa,
BBITOJTHSTh TPSOOBaHMS 10 3AIIUTE OKPYKAIOIIEH cpeibl

P8

HpOSIBJ'ISITI: HpO(l)eCCI/IOHaJ'IBHy}O OCBCAOMJICHHOCTL O HEpCI0BOM OTCYCCTBCHHOM H
3apy6e>1<H0M OIIITC B MOACIIUPOBAHNN TUHAMHUYCCKU BA3KUX CPEI U HU3KOIIPOHUITACMBIX
KOJUICKTOPOB

P9

[pemnarats npoueaypbl oneHKH 3P (PEKTUBHOCTH MPOMBICIOBBIX Pa0OT M ONTHMHU3AITUH
paboThl 00OPYIOBaHUS MPHU J00BIYE HETH, Ta3a M Ta30BOTO KOHJCHCATa, 00eCIeUcHUe
AHEProdhHEKTUBHOCTH TEXHOJIOTHIECKUX IPOIIECCOB

P10

OO0ecrieunBaTh BHEIPCHUE HOBBIX METOJIOB, MATEPHAJIOB ¥ HE(PTETa30BOI0 000PYIOBAHUS
B OCIIO’KHEHHBIX YCJIOBHSIX OKCILTyaTalluy HEPTSHBIX M Ta30BBIX CKBAXHH, IPOTHO3UPOBATH
pexkuMbl  Oe30macHON paboThl He(TEra3oBoro OOOPYIOBAaHHS II0 JUHAMHUYCCKHUM,
JIOKQJIEHBIM U OCPEJTHEHHBIM NapaMeTpaM

P11

KoHTponmrpoBaTh BEHITIONHEHHE TPEOOBAHWM PETIAMEHTOB IS OOECIeYeHUS JOOBITH
He()TH, Ta3a W Ta30BOrO KOHJCHCATa M TIOBHIIICHUE WHTCHCHU(UKAIIMKA TPUTOKA
CKB2)KMHHOMW MPOJYKITUH

P12

CoBepIlleHCTBOBaTh, pa3padaThiBaTh MEPONPHUATHS W/WINW TOJATOTABIMBATL OU3HEC-
NPEIOKEHHS MO0 TEXHOJIOTHUECKOMY MPOILECCY M TEXHOJIOTUUIESCKHUM MEPONIPUATHAM TPH
n00bI4e He()TH, Ta3a U ra30BOr0 KOHACHCATA HA OCHOBE MPOU3BOICTBCHHOTO MEHEKMEHTA
Y TUIAHUPOBaHUs paboT B chepe HedTerazomo0bun

P13

KoppektupoBats mporpaMmbl pa0oT 1Mo Jo0bYe HETH, ra3a W Ta30BOTO KOHJCHCATa,
BBIOMpaTh W TPUHAMATHh PEIICHUS B HECTAHIAPTHBIX CHTyalUsX, OMNHpasch Ha
TOCYJapCTBEHHBIE CTAHAAPTHI B 001acTH He(Tera3o0q00sdu
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3AJAHHUE
HA BBINOJIHEHHE BBINYCKHOM KBAIN(pUKALNOHHON padoThI
B dopme:

Marucrepckoil guccepTaiuuu

(baxamaBpCcKOi pabOTHI, AUIUIOMHOTO IIPOEKTa/paboThl, MATUCTEPCKOH AUCCEPTALNN)

Crynenry:

I'pynna (05 (0]

2bMe6I 3axapoB Anekceit CepreeBud

Tema paboThI:
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VYTBepkaeHa IPUKa30M JUpPEKTOpa (1ara, HOMEP) 1395/c o1 01.03.2018

Cpok cauu CTYJEHTOM BBIMTIOJTHEHHON paOOTHI: 15.05.2018

TEXHUYECKOE 3AJIAHHUE:

Hcxoaublie 1aHHbIE K padoTe [Taket reonoruueckoit u reopusnueckoit HHGopMauu

(naumenosanue 00veKMa UCCAO0BANUS UMY NPOEKMUPOBANUL; o HOBOHOpTOBCKOMy MECTOPOXKICHUIO, TEKCTHI M
nPOU3EOOUMENLHOCHIL UL HAZPY3KA, PEHCUM PAbOMb

(HenpepuieHblil, NepuoOUYecKull, YuKIUYeckuti u m. d.); 6uo rpa(bﬂquKHe Mar€puajgbl OTYCTOB W  HAYYHO-

CbIPbA UNU MAmepuan uzoeaus, mpeboanus K npooyKmy, HCCIIEI0BATENBCKUX P a00T
u30enuI0 unu npoyeccy; ocobvle mpebosanis K 0cOOeHHOCMAM ’

dyHKYUOHUPOBAHUS (FKCHIYamayui) 00beKma uiu uz0eius 6
naaHe 6e30NaAcHOCIU SKCHLYaAMAayuu, GIUAHUS Ha
OKPYHCAIOWYIO CPedy, IHEP203AMPAmMam,; IKOHOMUYECKULl
aHauz u m. o.).




IlepeyeHs moaJieKRaNUX HCCIETOBAHUIO,
NPOEKTHPOBAHHUIO U pa3padoTKe

BOIIPOCOB

(ananumuueckuii 0630p NO IUMEPANYPHLIM UCTOYHUKAM C
Yebio BbISCHEHUS. OOCMUICCHUTL MUPOGOU HAYKU MEXHUKU 8
paccmampugaemoil 0o6aacmu, NOCMAaHOBKa 3a0ayu
UCCned08anUs, NPOEKMUPOBAHUS, KOHCIPYUPOBAHUSL;
cooepaicanue npoyedypsl UCCIeO08AHUS, NPOCKMUPOBAHUS,
KOHCMPYUpO8aHusi; 00CyscoeHue pesyibmanos 6blnoIHeHHOU
pabomul; HAUMEHOBAHUE OONOIHUMENbHBIX PA30e08,
nooaexcawux paspabomxe; 3aKOYeHue no pabome).

Kucnornas o0paboTka npu3a0oHHOM 30HBI
MOOBIBAIOMIMX CKBAXHH-KAK METOJl MHTEHCU(UKAIIUN
npuToka. DU3HKO-XHUMHUYSCKHE M (QHUIBTPAIMOHHBIC
WCCJICIOBAHUS JUISI BHIOOPA ONTUMATBLHOTO KHCIOTHOTO
pacTBopa JijIsl BEIWYCHHSI IIPOHHUIIAEMOCTH.

Ilepeyensb rpaguueckoro Marepuasa
(C MOYHBIM YKA3aHUEeM 0053aMeNbHbIX Yepmedicell)

O63opHas kapTa HOBOMOPTOBCKOTO MECTOPOXKICHHS.
XapakTepucTHUKa IPOAYKTUBHBIX IU1acTOB. HavanbHbIe
3amachl ¥ OCTaTOYHBIE 3amachl. JKciyatauus ¢GoHa
CKBaXWH, /[uHAMIKa pocTa 0OBOJHEHHOCTH M JOOBIYU
KUJKOCTH.

KoHcyabTaHTBI 0 pa3aejiaM BbITYCKHOH KBAJIU(PUKAIMOHHON padoThI

(c ykazanuem pazoenog)

Paznen KoncyabTant
ConnansHas 0TBeTCTBEHHOCTh | AGpamenko H.C.
®OUHAHCOBBIA MEHEIKMEHT [Tapp U.B.

Ha3Banus pa3nenoB, KOTOpbIe 10/LKHBI OBITH HANIMCAHBI HA PYCCKOM M MHOCTPAHHOM SI3bIKAX:

['eonornueckuit pasuen

Jara Bpl1a4yu 3a1aHUS HA BHINOJHEHUE BBINYCKHOM 11.01.2018
KBAJTU(PUKANMOHHOM PadoThI 10 JUHEHHOMY rpaguky
3aanne BbIIAJ PYKOBOAUTEIb:
JokHOCTD (07 (0] Yuenasi cTeneHs, Moanucey Hata
3BaHHE
Houent Xowmskos U.C. K.X.H.
3aaHue NPUHSAJ K MCTIOJTHEHUIO CTYAEHT:
I'pynna (07 (0] Hoanuch Jarta
2BMe6I’ 3axapoB Anekcell CepreeBny
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dopma npeacTaBIeHUs padOTHI:

Marucrepckas quccepranus

(bakanaBpckasi paboTa, JUIUIOMHBIN MPOEKT/paboTa, MarucTepcKast AUCCEPTALHS)

KAJIEHJIAPHBIN PEUTUHT -IIJIAH

BBINOJTHEHHSI BBITYCKHON KBAJTH(UKAIMOHHOH padoThI

Cpok ciayu CTyIGHTOM BBITIOJIHEHHOUW pabOTHI:

HaTa Ha3Banue pa3nena (MoayJist) / MaxkcumaJbHbIi
KOHTPOJISt BHUJ padoThI (MCciIe10BAHHS) 0as1 pazaena (MoayJis)
1.02.2018 Teonozuueckuil pasoen 25
10.03.2018 | Jlumepamypuwiii 0630p 30
1.04.2018 DKCnepumMeHmanbHas Yacmo 30
29.04.2018 | 3axmouenue 15
CocTtaBui npenogaBaTelib:
JokHOCTD (07 (0] Yuenasi cTeneHs, Moanucey Hdara
3BaHHE
JlouieHt Xowmsxkos N.C. K.X.H.
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I.T.H.




Pedepar

Brinmycknas kBanudukannonnas padora 130 c., 16 puc., 33 tabn., 16 HCTOUHUKOB.

KiroueBbie cnoBa: COMSTHO-KUCIOTHAsA 00paboTKa; (pUIbTpaIlysl; KUCIOTHBIM COCTaB;
BOCCTaHOBJICHHE IIPOHULIAEMOCTH.

OObekToM HccnenoBanus sBisgerca npoaykTuBHbIi miact HIl.3 HoBomopToBckoro
HEPTEra30KOHAEHCATHOTO MECTOPOXKACHUS.

Ilenp paboThl — MOAOOP MPOMBIIUIEHHO BBITYCKAEMBIX KHUCIOTHBIX COCTABOB IS
reoJorudeckux ycnouit HoBonopToBckoro He(hTera3o0KoH1€HCATHOTO MECTOPOKICHUSI.

B mpouecce uccrnenoBaHus Ha NEPBOM ATane MPOBOAWICA TNIyOOKHH (DU3HMKO-
XUMHAYECKUN aHAIA3 ONPEACIIEHHOIO KOJUYECTBA KHUCIOTHBIX COCTABOB HA COOTBETCTBUE
UX TEXHUYECKUM TpeOoBaHUsM. VccnenoBaHuss BTOPOro 3Tarna CBs3aHbl C BO3JIEHCTBUEM
KHCJIOTHOTO COCTaBa Ha 00pasel] KepHa. DKCIEPUMEHTHI IMPOBOAMIMCH HA CIELUAIbHO
0TOOpaHHOM KepHOBOM Martepuase HoBOIOPTOBCKOIO MECTOPOKICHHSL.

O6sacTb NpUMEHEHUs: HeTerazoBas MPOMbBIIUIEHHOCTb.
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BBenenune

Poccust obnamaer MuHEpalbHO-CBIPHEBOM 0a30i  yrieBOAOPOJOB, IMO3BOJISIOMIEH
oOecreynBaTh BBHICOKMH YpOBEHb 00BIYM HE(THU M raza Ha JIUTEIbHYIO NEPCIEKTHUBY.
Hedrerazosslii cekTop Haleit cTpaHbl SIBISETCS OCHOBHOW OTPACIIBI0 IKOHOMUKH, KOTOPHIHA
o0ecreynBaeT SJHEPreTUYECKUMU pecypcaMu Poccuio, M OKa3bIBaeT CYIIECTBEHHOE BIIMSHUE
Ha MUPOBYIO DHEPTeTUUECKYI0 CTAOMIBLHOCTH [1].

Kucnotnass o0paboTka mnpu3aOOiHONW 30HBI IUTACTOB — OCHOBHOM METOJ
UHTEeHCU(UKAMU TpUTOKa HeTH W raza B CKBaKHUHY. OCHOBHBIM METOJOM TaKOU
MHTCHCU(HUKAIIUU SBJSICTCS BO3/ACWCTBHE TJIMHOKUCIOTHBIMU COCTaBaMH, B COCTaB
KOTOPOTO BXOIAT Takue KUCIOTH Kak riaBukoBas (HF) m xmopoomopomnast (HCI).
JlanHbie 00paboTKU Takke d()PEKTUBHBI NMPU PACKOJIbMATAIIMK CKBAXXUH IMOCIe OypeHus
[JIMHUCTBIMA ¥ TIOJIMMEPIIIMHUCTBIMUA  PacTBOpPaMU, TOCJE 3arpsi3HEHUS MOPOBOTO
OPOCTPAaHCTBA  TaMIIOH&XHBIMM ~ PAacTBOpaMHM, a Takke JUIsl  BOCCTAHOBJICHUS
POHUIIAEMOCTH JIOOBIBAIOIIMX M HATHETATEIbHBIX CKBAXKMH B MPOLECCE ITUTEIbHOU
AKCIUTyaTal[il CKBAXHH.

OpaHako 3KCIEPUMEHTATBHO-TEOPETHUECKOE PA3BUTHE JAHHOW TEXHOJIOTHH 3aMETHO
OTCTaeT OT MacIITabOB €ro MpakTU4YecKoro npumeHeHus. [1oaTomy 3auacTyro KUCIOTHas
oOpaboTka mpoBoAMTCS 0€3 JIOCTATOYHOTO JIA0OpPAaTOPHOTO U TEOPETUYECKOIrO
00ocHOBaHU, a 3P(HEKTUBHOCTH BO3JEHCTBUS OCTABJISAET JKEJIaTh JYUIIETo.

BceneactBue  yHUKambHOCTM — CTPOGHMS  MPOAYKTHMBHBIX — IUIACTOB  BeChbMa
npoOiemMaTUdyHa  pa3padOTKa  YHUBEPCAJIbHBIX  KUCJIOTHBIX  COCTaBOB, KOTOpbIE
oOecneunBani Obl OJWHAKOBOE MO 3(PGEKTUBHOCTH BO3JCHCTBUE, MO3ITOMY BBIOOP
KHCIIOTHOTO COCTaBa ISl KOHKPETHOTO 00BEKTa pa3pabOTKU OCYIIECTBISETCS HA OCHOBE
71a60paTOPHBIX (PUIBTPALIMOHHBIX UCCIIETOBAHUM.

[enbo maHHOM pabOTHI ABISETCS MOAOOP MPOMBIIIIIEHHO BBITYCKAEMBIX KUCIOTHBIX
COCTaBOB Il 00pabOTKK Mpu3a00itHOM 30HBI MIIacTa Ay yciioBuid HoBomopToBcKOro

He(bTCFaBOKOH,Z[CHcaTHOFO MCCTOPOKIACHMA.



1 I'eonmornueckuii pasaen
1.1 O0wmue cBeneHus 0 pailoHe MECTOPOKACHUS

Camoe ceBepHoe W OAHO M3 HauOoyee KPYNHBIX pa3padaTbIBaEMbIX
He(TEra3oKOHJECHCATHBIX MECTOPOXKIEHUI YIIeBOJOPOAOB Ha MOIYOoCTpoBe Sman.
Pacnionoxxeno B SAIManbckom paiione SImano-HeHenkoro aBTOHOMHOTO Okpyra, B 360 kM K
ceBepo-BOCTOKY OT ropoaa Canexapa, B 30 kM oT mobepexbs OOckoit ry0nl. Ero
u3Brekaemble 3amackl kareropuit C1 u C2 — 6omnee 250 miH TOHH HETH U KOHAEHCATA, a

Takoke 6osee 320 Mapr KyOOMETpPOB Tra3a (C y4EeTOM MaIe030MCKUX OTIIOKEHUN) [2].

1.2 Ctparturpadus

['eomornueckuit paspe3 HOBONMOPTOBCKOIO MECTOPOXKIECHUS CIOKEH MOLIHOM
(6onee 3000 M) Touel OCaAOUYHBIX TEPPUTCHHBIX MOPOJI, MOACTUIAEMBIX 3D Py3uBaMu
EPMO-TPHUACOBOI0 BO3pPACTa.

FOpckas cucmema npeacraBiaeHa HUKHAM, CPETHUM U BEPXHUM OT/IEJIaMHU.

B kpoBne mwomencroii ceumvl (HWKHSSI U CpelIHAA 0pa) 3ajieraeT HePTECHOCHBIN
miact FOC,, cnoxeHHsli nepecianBaHueM ECYaHUKOB TEMHO-CEPBIX IUTIOTHBIX, TOHKO —
Y MEJKO3EPHUCTBIX, KPEMKOCIIEMEHTUPOBAHHBIX. MOIIIHOCTH TIOMEHCKOM CBUTHI 260 M.

Bactoranckasi, reoprueBckasi 1 0a>K€HOBCKasi CBUTBI COCTaBJISIIOT BEPXHUU OTAEN
FOPCKOU CUCTEMBI.

B ocHoBaHuu gacrocanckou ceumul 3alerar0T TEMHbIE TOHKOOTMYUYEHHBIE apriil-
TuThl. BepXHas 4acTh Cl0XKeHa YyepeloBaHUEM TEMHO-CEPbIX MECYaHUKOB, aJIEeBPOJIUTOB
Y apruMToB. B kpoBie cBuThl 3aneraet necyanslil mact KOC;. MoIHOCTb CBUTBI OKOJIO
40 m.

['eopeuesckas ceuma NpeACTaBICHA YEPHbIMU aPTHUIJIUTAMU C MHOTOYHCIIEHHBIMH
ocTaTKaMHy pbI0. BeTpewaroTcs: eIMHUYHBIE POCIION TIIMHUCTOIO U3BECTHSKA.

MOoOIIHOCTH CBUTHI 2-7M.

baoicenosckas ceuma cnoxeHa TEMHO-CEPBIMU, YEPHBIMU C KOPUYHEBBIM OTTEHKOM

6I/ITYMI/IH03HI>IMI/I AprujiyinTaMu. B CKBA’KMHAX, BCKPBIBIINX 6a}KGHOBCKy1-O CBUTY Ha
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HoBomopToBckoi#l muiomanu, HaOIIOMAeTCI OTCYTCTBHE IOPOJ, XapaKTEPU3YIOITUXCS
BBICOKUM COMPOTUBIIEHUEM. MOIIHOCTh Oa’keHOBCKOM CBUTHI 10-15 M.

OTnoXeHUsI Menosou cucmemsvl TPEACTABICHBI ABYMsI OTACIAMHU: HUXHUM U
BepxHUM. HkHMI 0TI craraercsi 0caIkaMi COPTHIMCKOM, YCTh-OTBIKCKOM, CAHTOTAMCKOM
CBHUTAMH.

B ocHOBaHuM copmuivckou ceumul 3aieraeT NoJaYMMOBCKas TTauka, NpeACTaBICHHAS
AprUJUTATaMH TEMHO-CEPBIMH, CJIa00 - CITIOAWCTHIMU. BEIIE 3ajieraeT adyrMMOBCKasl TOJIIA,
MpEACTaBICHHAS YEPEIOBAHMEM ITECYAHUKOB U aJIEBPUTOB C apreJIMTaMHu.

[IpoayKTUBHBIE OTJIOKEHUSI a4MMOBCKOW TOJIIIM BBISIBJICHBI JIUIIb Ha [ InnbTranckon
romaay. MomtHocts Toau gocturaet 130 m.

Bermenexaiass Tojma mopoja  CIOKEHAa MPEUMYILIECTBEHHO TJIMHUCTHIMU
MOPOJIaMHU, € MPOCIIOSIMU MMECYAHUKOB, B pa3pe3e KOTOPOU BBIAEISIETCS MPOAYKTHBHBIM
macT bCio, KOTOPBIN NEPEKPHIBACTCS TNIMHAMU Y€YCKMHCKOW Mavyku. B Toiie 3Tux rivH
Ha HoBomopToBCKOM MecCTOpOXKJIeHUH BhIJeNeH HedTeHocHbI miact bCy, ClI0KEHHBIHI
MECYaHUKAMHU CEPhIMHU, MEJIKO3EPHUCTBIMU C MPOCIOSIMU apTrUJUIUTOB M aJIEBPOJIUTOB.
OO6mag TosmuHa ¢BUTHI 480 M.

Yemb-6anvikckas ceuma oOBEIUHSIONIAS TIeCYaHbIEe TUIACTHI Tpynmbl «by, mpen-
CTaBJICHA TEPECIauBaHUEM MECYAHUKOB, ApPIrMJUINTOB U AJIEBPOJIUTOB. B KpoBiie CBUTHI
3ajieraeT NMUMCKas MMHUCTasg nadyka. MomHocth ¢BUTHl gocturaetr 500 m. B paspese
CAHeONAUCKoUu C6umvl, CIOKEHHOW INECYaHUKAMH, apIWUIMTAMH W AJIEBPOJIUTAMH,
BeiIensieTcst psan necuaHblix IactoB ACspp. Ilmacter ACs, ACrg, ACo m ACjy Ha
HoBomopToBCKOM MECTOPOKIEHIH MPOMBITUIEHHO HE(PTETa30HOCHHI.

Anvimckas céuma 3ajeraet B OCHOBaHUU aIllTCKOTO sIpyca U CII0KEeHa apruuIuTaMu
TEMHO-CEPbIMM, TOYTH YE€PHBIMU C TOHKUMM MPOCIOSIMU TMECUYAHUKOB U aJE€BPOJIUTOB.
TonmmHa aJnpIMCKOM CBUTHI JO0XOaUT 40 130 M.

HwxHsst 4acTh nokypckoti céumsi, OTHOCSIIASCA K anT-aJIbOCKOMY sipycaMm,
MPE/ICTABICHA YepPeJOBaHUEM MECYAHUKOB, AJIEBPOJIMTOB, apTWIIUTONOIO0OHBIX TJIMH U
aprJuIMTOB. B BEpXHEM 4YAaCTH CBUTHI, OTHOCSIIEWCS K CEHOMAaHCKOMY BO3pacTy,
BBIJICTISICTCS MOIHAsg TE€CYaHO-aJEBPUTO-TJIIMHUCTAS Tojlla Tmopola. Boasl 31X

OTJIOKEHHUM UCTIOJIB3YIOTCS 71l 3aKauKu B He(TsHbIE MyiacThl. TommuHa cBUTHL 850M.
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BepxuemenoBoil oTaen (CEHOMaHCKUM ApyC, BEPXU MOKYPCKON CBHUTBI) MPE.-
CTaBJIEH YepEeJOBAaHUEM MECKOB, IECUAHUKOB, aJIEBPOJIUTOB CEPHIX C TMMHAMHU. ToJmuHa
OTJIOKEHUH 221-266 M.

Ky3neyoecras ceuma, npeicraBieHHass TEMHO-CEPbIMU TJIMHAMHU, MPUYPOUYEHA K
MOPCKHM OTJIOKEHHUSM TYPOHCKOTO sipyca. MouHocTh CBUTHI 11-29 M.

bepesosckas ceuma (KOHBSIKCKUM, KaMITAHCKUN U CAHTOHCKHUU SIPYChI) JCIUTCS
Ha JIBE MOJICBUTHI: HUYKHIOIO - OTIOKOBUIHYIO ¥ BEPXHIOIO - TTIHHUCTYF0. O0111ast MOIITHOCTH
OTJIO’KEHHUU CBUTHI 123-141 m.

['anvkunckasn ceuma (MaaCTPUXCKUI U TaTCKUI IPYChl) B HUDKHEHN YacTH CaraeTcs
[JIMHAMU TE€MHO-CEPhIMHU, MOYTH YEPHBIMH, 4 B BEPXHEW YACTU - TJIMHAMU CEPhIMU C
3€JIEHOBATO-r0JTy00BaThIM OTTEHKOM. MOIIIHOCTB OTJIOKEeHUH 43-64 M.

llaneozenosasn cucmema.

Tanuykasa ceuma (MaNEOLICHOBBIA OTAEN) CIOXKEHA TJIMHAMU TEMHO-CEPhIMHU,
OJTHOPOJHBIMH, MECTAMHU AJIEBPUTUCTBIMU. MOIIHOCTB CBUTHI 10 137 M.

Jlonunseopckas ceuma (3011IEHOBBIN OT/EI) MPECTABIIEHa TEMHO-CEPBIMU U CEPhIMU
JIMHAMU € THE3J1aMU T1ayKoHUTa. MoiHocTs ¢cBUTHI 150-200 M.

OTnoxxeHus: masouHckou ceumul (HWOKHUNA OJUTOIICH) MPECTaBICHbl TITUHAMU
3€JIEHBIMU, aJIEBPUTUCTBIMU C MTPOCIOSMU TITMHUCTOTO CUAEpUTa. MOIIHOCTD OTJIOKEHUI
170 m.

Amnvimckas céuma (HU3bI OJIMTOLIEHA) TIPEACTABIICHA MTECKAMU CBETJIO-CEPHIMU C
NPOCJIOSIMU U JIMH3aMH Oyporo yrisi. MomHocts cBUThL A0 100 M.

Hosomuxatinosckas céuma (CpelHUN OJUTOLEH) IPEACTABICHA YEpEIOBAHHEM
IIMH ~ OypoBaTO-CEPhIX C  TECYaHWKaAaMU W aJeBPOJUTAMH  CBETJIO-CEPHIMH,
MEJIKO3EPHUCTBIMHU C MPOCIOSIMU OYphIX yriied. MomHocTs 10 80 M.

Typmacckas céuma (BEpXHHUI OJMIOLIEH) CIOXKEHA CUJIBHOIJIMHUCTBIMU CEPBbIMU
aJIEBPOJIUTAMM, TOJIIMHOM O0KOJIO 40 M.

Yemeepmuunas cucmema TPENCTaBICHA OTJIOKEHUSMHU Topda, uiIa, O3EpHO-

AJUTFOBUAJIBHBIMM JIECCOBUIHBIMU CYTVIMHKaMHU. TomuHa otinoxenuit 35-40 m [3].
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1.3 XapakrepucTrka He()Tera30HOCHBIX TUTACTOB

HoBomopTroBckoe MECTOPOXKIECHUE PACHOJIOKEHO B ILEHTPAIbHOM YacTu
CypryTckoro cBojia, IJie re0JIOTMYeCKUi pa3pe3 XapakTepU3yeTcs IMUPOKUM JUAra30HOM
HEe(PTETa30HOCHOCTH - HayMHasd C OTJIOKEHUH FOPCKOTO BO3pacTa ©  KOHYAS
HUKHEMEJIOBBIMU OCaJKaMH, He(TSHbIE 3ajeXu BbIsiBIeHb B ropuzoHTax HOC,, bCy,
ACyy, ACy, razonedtsnbie - B ACyg, Ta3oBas npeanonaraercs no matepuanam ['MIC B
miacte AC,.

3anesxcov niacma FOC,. Ha paccMatpuBaeMOM MECTOPOXJIECHUU TIOMEHCKAsl CBUTA
BCKphITa B 12 ckBaxkunax — 30p, 46p, 47p, 48p, 74p, 562, 754, 907, 131, 82m1, 2019p,
44051.

B npenenax HoBomopTOBCKO#M IUIOMIATU OTJIONKEHHS TIOMEHCKOM CBUTHI OBLIU
BCKPBITHI B 9 CKBa)KMHax, HcnbiTaHbl B mectyu. Ha ITunpranckoi mnomaau miact FOC,
BCKPBIT ABYyMs1 ckBakuHamu (1311 u 82m). [IpoMblluieHHbIe TPUTOKU HE TMOJTyYEHBI.
Hecmotps Ha Beiienennsie no I'MC HedTeHaChIIEHHBIC TOIIMHBI, OTJIOXKEHHUS IJ1acTa
KOC, 6bu1 oTHECEHBI K OeCTIepCIEKTUBHBIM.

[Tocne 1997 ropma AOMOTHUTENBHO Ha IOPCKUE OTJIOKEHMs Oblia mpolOypeHa
ckBaxkuHa 4405m. I[Tpu ucneitanuu miacra B uatepnane 2729,5-2738,5 m (a. 0.-2648.9 -
2657,9 M) nonyden nputok Hedtu aedbutom 5 m/cyr mpum Hy - 798 M. CkpakuHa
npoOypeHa B npejiesiax HeOOoJIbIIIOro MOIHITHS B FO)KHOM YaCTH MECTOPOXKICHUS, KOTOPOE
BBIJIETISIETCS 110 ceficMuke [4].

[Ipu mnoctpoenun TtpexmepHort wmojenu 1o Mmiacty HOC, HoomoproBckoe
MECTOPOXKICHUS ¢ YIETOM CEHCMUYECKHUX JaHHBIX W MPHUBICYCHUEM JIAHHBIX OypeHUs
ckBaxuH 754, 907, 30p, 2019p JlyHaeBCKOro MECTOPOKIEHUSI OTMEUYEHbI MPUIIOIHATHIE
y4acTKH, pa3jiejeHHbIe porudamu. BckpoiTa 30Ha 3amMelieHus TeCYaHUKOB, BBITSHYTas C
ceBepa Ha oro-3amaj. Hamuuwe 30HBI OTCYTCTBHSI KOJUIEKTOPOB IOJITBEPIKIAETCS
pe3ynbTaTaMu HWCIbITaHUuS (B CKBakMHE 754 W3 IUlacta mMpUTOKa HE moJiydeHo). Ha
HoBonopToBckOM MeCTOpOXKJIeHuH HedTeHaChIIIeHHble TonmuHbl B 1miacte HOC,
BeeneHsl M0 I'MMC B cemm ckBakmHax. OHu m3Mmensrorcs ot 0,6 mo 3,2 m. Ilmacrt

HC(I)TCH&CLIH_ICH J0 TIIOJOIIBEI. HpI/I HUCIIBITAHUU I1J1aCTa IOCQ B OTHX CKBaXHHax
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MTPOMBITIUICHHBIN TPUTOK HEDTH MOTydeH b B ckBakuae 44051, Hedrenaceimennast
TOJNIIIMHA B CKBaXWHEe cocTtaBwia 1,6 M. Takum oOpa3om B HacTosimee BpeMs
IPOMBIIUICHHBIA HHTEPEC MPEACTABIISET TOJBKO YYAaCTOK 3aJIEXKHU B palioHe cKB.44051m.

3anexcu naacma bCp. Ha CeBepo-MHUHUMMKMHCKOM TOJHSITUU B TOJIIE
YeyCKMHCKHX TJIMH BblenseTcs miaact bCy, mpeacTaBiaeHHbI HEOOIbIIUMU TECYaHBIMU
JIMH3aMU, BCKPBITBIMU B CKBaXkuHax 17p, 30p, 267, 298, 323, 907. B ckBaxunax 18p, 46p,
49p, 59p, 329, 568, 754, 832, 1149 nnact BC( npeacraBiieH HEKOIEKTOPOM. 3a Bpems,
IpoLIeIIee C MPEeAbIIYIIEro MoIcUeTa 3anacoB, B Mpejeyax 3TUX 3ajexeil OypeHue He
BenoCch. CTPYKTypHBIC TIOCTPOCHHS BBIIIOJIHEHBI C YYEeTOM OypeHHS CKBOXUH W
CEMCMUYECKUX JaHHBIX. [I03TOMY B LIEJIOM MECTOIOJIOKEHHUE 3AJICKEN HE U3MEHUIIOCH.
[TapameTpbl OCTaIUCh IPEKHUE.

3anescu nnacma b5Cjy. HedpTeHOCHOCTH OCHOBHOTO NPOAyKTUBHOTO 1iacta bCig
OpUypOYEHa K CEBEpO3alaJHOMy, IOro-BOCTOYHOMY U IOr0-3alaJlHOMY CKIIOHY
HoBonopToBckoe noaHATHS, a Takxke K [IunpTanckoMy 1 BepiimHHOMY OAHATHSIM.

B mpempimymmx otuerax ObUIO  BBISBICHO YETHIPE IUIACTOBO-CBOJIOBBIC
JIMTOJIOTUYECKHU SKPAHUPOBAHHBIE 3aJIe’KU B Iipeaenax HoBonoprosckoe n BepmmHHOTrO
MOHITHI ¥ OJHA TIIIACTOBO-CBOJIOBAs 3aJieKb, B Tpenesiax HedTEeHACHIIEHHAas — OT 3
(ckxB.81m1) 10 22,8 M (ckB.208m1). KomudecTBo 3anexeil 1 uX MECTOMOJI0KEHUE OCTATUCH
0e3 u3MEeHEeHUs!.

Co BpeMeHU MpeAbIIyIIEro nojicuera 3anacoB B paiione [IuabTaHCKOTO MOAHATHS
ObLIH TTPOOYpeHbI CKBaXKUHBI 3111, 101171-2, 8111-3 (BCKPBUINM BOJOHACKIIIICHHBIN C KPOBJIH
IJIACT, YTO MOATBEPANIIO YTBEPKACHHBINH KOHTYp HepTeHOCHOCTH) U 18mi-2 (BCcKphlia
HEKOJUIEKTOp, B PE3YyJbTAaTe YEro YTOUHEHA 30Ha OTCYTCTBHS KOJUIEKTOPOB B Mpejesiax
3QJICKH ).

CnemyeT OTMETHUTh, YTO B CBSI3U CO CTPYKTYPHBIMU TOCTPOCHUSIMUA HE3HAYUTEIHHO
MU3MEHWJIMCh TPAHULIBI 3AJIEIKEN, UX pa3MeEpPBl, BBICOTA. 3aJekb | pacnoyioxkeHa B pailoHe
ckBaxuHbl 18p. Cpennsiga ormetka BHK npunsra Ha a.0-2243 m. Pazmepsl 3anexu 1,8 x
2,3 kM, BbIcOTa 8 M. 3aJiexb 2 pacnoJio’KeHa B palloHe pa3BEJOUYHbIX CKBaXUH 49, 47 u
55. IIpu o6ocHoBanun BHK ncnosib3oBanbl pe3ybTaThl OMPOOOBAHUS U HHTEPIIPETALINH

martepuanos ['1C.
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B ckBaxune 49P mpu onpoboBanuu nHTEpBana 2272-2312 (a.o. - 2190,2-2230,2)
ObLII [IOJTyY€eH IPUTOK HedTH aebuToM 17,4 M>/cyT Ha 3-MmM mrynepe, o I'YUC kosiexTop
HedTeHackImeH 10 a.o. - 2237,8 M. B ckBaxuHe 572 mojomniBa He(TEHACHIIIEHHOTO
kosutekTopa no I'MC BckpbITa Ha a.0. - 2226,1 M, KpOBJIs BOJIOHACBIILIEHHOTO - HA a.0. -
2234,7 m. B ckBaxxune 503 nmo I'MC komnexkrtop HedreHachimeH a0 a.0. - 2238.8 M,
BOJIOHACHIIIIEH C a.0. - 2246,8 M. Cpennsist otmetka BHK 3anexxu npunsTa Ha a.o. - 2238
M. Pazmepsl 3anexu 3,1 x 5,4 kM, BbicoTa 40 M.

3anexp 3 pacnosio’keHa B pailoOHE pa3BeNOYHbIX CKBaXuH 52, 51, 906 u 920,
cpennsst ormetka BHK cootBeTcTByeT panHee yrBepxaeHHoM B ['K3 u npunsiTa Ha a.o. -
2297,6 m. Pazmepsl 3anexu 6,0 x 8,0 kM, BoicoTa 58,6 M.

3anexp 4 pacnoliokeHa B pailloHe pa3Beqo4yHbIX CKBaHWH 418 u 902. cpenusis
ormetka BHK cootBercTByer panHee ytBepxkaeHHod B I'K3 u mnpunara Ha
a.0. - 2296,7 m. Pazmepsl 3anexu 3,5 x 2,8 kM, BbicoTa 20,7 M.

3anexs [IMIbTaHCKOrO MOAHATHS PACIOJIOKEHA B PAilOHE PA3BEIOYHBIX CKBaKUH
41, 42. Cpennsis ormetka BHK npunsTa Ha a.o. - 2241 m. Pazmepsl 3anexu 3,0 x 2,3 kM,
BbicOTa 10 M.

3anexcu nnacma AC;y. B necuanoit gamuu miact ACjy pa3BUT MOYTH MO BCeH
IUIOIIAIA MECTOPOKICHUS, 3aMEIIASICh HEKOJJIEKTOPAMH JIMIIb HA OTAEJIbHBIX Y4aCTKaX.
HedrenacolilieHHbIE KOUIEKTOPHI OBLIN BBISBICHBI TOJIBKO B CBOJIOBBIX HacTsix CeBepo-
MununMKkuHCKOTO 1 HOBOMOPTOBCKOE MOMHSTHI, K KOTOPBIM OBLIU MPUYPOUECHBI JBE
3anexu. [Ipu onpeiesieHuu BHEIIHUX TPAHUII 3aJI€Ke YUUThIBATNCH He(DTEHACHIIIICHHbIE
TOJIIIMHBI ¥ PE3yJbTaThl OypeHUs: CKBaXXWH BOJOILUIaBaroIiel 30HbL. [lo mepumerpy
3QJI)KH OKOHTYPUBAIOTCSI CKBOXKMHAMM, BCKPBIBIIMMH BOJIOHACHIIIEHHBIA C KPOBIHU
nnact. 3anedcy 1 pacnonoxeHa Ha CeBepo-MUHUYMMKUHCKOM MOJHSATHH. Y TOUHHIINCH
rpaHuibl. B HEKOTOpBIX CKBaXXMHAX, MPOOYPEHHBIX B Mpeaenax 3alexu |, u3MeHeHa
rpanuna Mexay miactaMu ACo u ACyo. HedreHnachlleHHbIe KOIEKTOPBI, OTHOCSIIHUECS
panee k miacty ACo nepenum B miact ACy u Haob6opoT. HeobxonumocTs B mepe-
KOppEISIMU BO3HHUKIIA B IPOLIECCE TOCTPOCHUS TPEXMEPHOM r€0JIOTHYECKONM MOJIEIIH, TAK
KaK HEOJHO3HAYHOCTh B BHIOOpE IPaHMIIbI pa3jiesia MeKy ITUMU IJIacTaMu MPUBOIMIIA

K HEMPaBWJIBHOMY COEIMHEHUIO MPOIUIACTKOB B 00BEMHOM MOJENH. 3aeKb IIacTOBO-
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CBOJIOBasi, pacIOJIOKEHHAs B npeaenax HoBomopToBckoe MOAHATHSA paclajach HAa TpU
yuactka. Pa3meps! 3anexu 3,5 x 3,1 kM, BbIcOTa MOJIENHU. 3aI€XKb IIACTOBO-CBO/I0BAS,
pacnoyio)keHHast B npeaenax HoBomopToBckoe MOAHATHA pacnaiach Ha TPU y4acTKa.
Pa3mepni 3anexu 3,5 x 3,1 kM, Beicota 13,9 M [3].

OT OCHOBHOM 3aJIe)KH OTIIOYKOBAJIUCH JIBE€ HEOOJIbIINE: HA BOCTOYHOM KPBLIE -
3QJI€Kb 3 U Ha I0TE - 3AJIEXKb 4.

3anexsb 3 OTAEIUIach OT 3aJIekKH 2 HEOOIBIINM IPOrudoM, B peaeIax KOTOPOro
NpOOYpEHHbIE CKBAKUHBI BCKPBUIM BOJOHACHIIIEHHBIA C KPOBJIM IUIACT. 3aliekb
IJ1aCTOBO-CBOI0Bas, pa3mepsnl 0,8 x 0,8 kM, BoicoTa 11 M. 3aznedcs 4 Ha ceBepe oTaeNieHa
OT 3aJIe’KU 2 30HON OTCYTCTBHSI KOJJIEKTOPOB, a HA I0r€ KOHTPOJIUPYETCS CKBAKUHAMH,
BCKPBIBIIMMU BOJOHACBIIIEHHBIM KOJUIEKTOP. 3aJI€Kb JIUTOJIOTMYECKHA YKPAaHUPOBAHHAS,
pasmepsl 0,6 x 0,6 kM, BbicoTa 12,3 M.

3anexcv naacma AC,. llecuanuku mnacta ACy pa3BUTHI Ha BCEH TLIOMIAIN, 32
UCKIIFOYEHHEM CKB. 150, rae miact npeAcTaBlieH HEKOJIIEKTOPOM.

3anexu HepTH o maacty ACy OpUIH MpUypoUueHbl K cBojaM HoBomopToBckoe u
CeBepo-MuHYMMKUHCKOTO MOAHATUNA. Heboublas mo BeauuMHE 3aJ€Xb BBIJIEICHA B
BOCTOYHOW YaCTH MECTOPOKIEHHUS U JIBE 3aJIEKHU - K 3anaay oT CeBepo-MHUHYMMCKOIO
HOJHSTHS.

[TnacT pa30ypeH MOJHOCTBIO MO PKCILTyaTallMOHHOM ceTke. B Hacrosiem oTuere
B PE3YJbTATE CTPYKTYPHBIX TOCTPOCHUM BCE 3aJIEKU CIWIUCH B e1nHYI0 ¢ onHuM BHK.
Halnronaercs Hamuyue NsATH BOJIOHACHIIICHHBIX YYaCTKOB BHYTPH 3aJI€KH, BCKPBITHIX
CKBRXMHAMM Ha HU3KHUX OTMeTKax. lIpu omnpeneneHur BHEIIHMX TPAaHUI] 3aTEXKH
VYATHIBAINCH HE(TCHACHIIICHHBIC TOJIIMHBI ¥ PE3yJbTaThl OYypeHUS CKBAKHH
BOJOIJIaBarolIel 30Hbl. [lo mepumerpy 3alie)kb OKOHTYPUBAETCA CKBaKMHAMM,
BCKPBIBIIMMHU BOJIOHACHIIIEHHBI ¢ KpoBiM 1uiacT. OTMETKH BOJIOHACHIIIEHHOTO
KOJUIEKTOpa KOJEOII0TCs B IIUPOKOM JauamnazoHe oT -1898 nmo -1921 wm. Ilpum
onpeaeneHun cpeaHed otmerku BHK  yuuThIBamuch CKBa)KMHBI, BCKPBIBIIHE
BOJIOHE(DTAHON KOHTAKT, a TaKXe€ CKBAXUHbI C MUHUMAIbHOW KpUBU3HON. CpemHss

orMmeTtka BHK cocraBuia -1903 m. O0mas Toamuba miacta ACoe u3mensiercs ot 15,4 m
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1o 32,5 m. DddextuBHas tonmmuHa mocturaet 28,1 m, HedTeHackimeHHas - 17,6 M.
3anexp MIacTOBO-CBOJIOBas, pa3Mepsl ee 13,5 x 7,2 kM, BbicoTa 35 M.

3anexnce naacma ACj;.s. Kpynnas razoHedtsnHas 3anexb miaacta ACrsg
npuypouena Kk CeBepo-MuHUYMMKUHCKOMY U HOBONTOPTOBCKOMY MOAHSATHUSM C €IMHBIM
KOHTYPOM HE(PTEHOCHOCTH, HMMEET 4YeThlpe ra3oBble Mmankud. OOmas ToaIKuHa
NPOAYKTUBHOTO I1acTa kosebsuerca ot 15 go 20 m. [lnact uMeeT 1OBOJIBHO CIOKHOE
cTpoenue. B nienom pazpes niacta MOKHO pa3JIeIUTh HA TPU THUMA: HA OJTHUX YYaCTKax
MECTOPOXKAEHUSI MOHOJIUTHBIN necyanbiil miact ACy BbleNsSIeTCA B KPOBEIbHOM YacTH
TOJIIM, MOAOIIBEHHAs YacTh MPEACTABII€HA YAaCThIM YE€pPEIOBaHUEM aprULIUTOB U
aJIeBPOJIUTOB; HA Jpyrux necyanbiil miaact ACg pa3BUT B MOJIOUIBE TOJIIIU, a BEPXHSA
4acTh pa3pe3a COCTOUT W3 TMepecianBaHUsl apruUIMTO-aJIEeBPOJIUTOBBIX IMOPOJ; Ha
TPETbUX - HEOOIbIINE MPOIJIACTKA MNECYAHUKOB BBIACISIOTCA B KPOBJIE M MOAOIIBE, a
MEXJy HUMH 4acTO€ YepeJOBAHUE aJIEBPOJIUTOB, aprUJUIUTOB U MECUAHUKOB. 3aJIekKb
wiacta ACsg pacnpocTpansercss 3a mnpeneibl HoBONMOPTOBCKOE MECTOPOXKICHHUS U
obbenuHsETCS 0€3 pa3pbiBa KOHTYpa HEPTEHOCHOCTH Ha 3amaje — ¢ brICTpUHCKUM 1 Ha
BOCTOKE - ¢ JlyHaeBckuM mectopoxaeHusmu. Cpennsis ormetka BHK coctaBuia -1903
M. Cpeansis ormerka 'HK - 1873m. 3anexs minacroBo-ceogoBas. Pasmepsl ee 23,0 x
14,7 xMm, BeicoTa 62,0 M.

Ilnacm AC,. Kpons kojuiektopa 1o miacty ACy4 BCKpbITa HA OTMETKax oT -1768
10 -1825 M. ['a30HachIlIEHHbIE TECYaHUKH [JIACTA BBIJEIEHBI IO TOBTOPHBIM 3aMepaM
pPaJMOaKTUBHOIO KapoTaxka B cBOjA0BOM yactu HoBomopToBckoe monaHsTHs. Kposiis
ra30HACBIIIEHHBIX KOJUIEKTOPOB BCKpBITA Ha OTMeTKax oT -1768,5 mo -1815,7 m.
OddexTuBHBIC TOMMHUHBI KOeOmoTcss oT 0,6 10 8,2 M, Ta30HACHIIIIEHHBIE JOCTHTAIOT
4,8 M. 'BK HenmocpencTBEHHO B KOJUIEKTOPE HE BCKPBIT HU B OJHON CKBaxkuHe. B
CKBaXXHMHAX, MPOOYPEHHBIX B Ta30BOJASHOM 30HE camasi HHU3Kash OTMETKAa IOJOIIBBI
ra30HACBIIIEHHOr0 KoJutekTopa -1811,9 M, camast BpiCOKast OTMETKAa BOJIOHACHIILIEHHOTO
nporiactka -1792,7 m. Paznen mexay ra3oM U Bogou uaMeHsercs B npeaenax 0,3 - 5,5
M. ['a30BO/ISIHOM KOHTAKT B CpEJITHEM ompejieneH Ha oTMeTke -1800 m.

3anexxp MmI1acTOBO-CBOAOBAsI, HEOOIBIIKMX pa3mMepoB 3,5 x 2,0 kM, BeicoTa 19 M.
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IInacm AC.s. Konnexktopckue cBoiicTBa miacta AC;.g u3ydeHsl 1o paspesam 31
CKBQ)XXHMHBI, B T.4. 110 JIBYM OXapaKTE€pU30BaHa Ia30HACKIIICHHAs YacTh pa3pe3a U Mo
25 HedrteHacoimenHas. [lociae nmoacuera 3amacoB 1994 r. MONMOJHUTENBHO U3YyYE€H U
000011IeH KepH 10 pa3pe3y CKBaXUHBI 1346 1 coBMECTHO 0000IIEHBI JaHHBIE TIO KEPHY
[Munwsranckoit mnomanu (cks. 13111, 41 p, 70p, 71p, 75p, 8211J1).

CKBaXMHbI TO IUIOLIAM MECTOPOXKJEHHUS PACIOJIOKEHbl HEPABHOMEPHO: HE
OXapakTepHu30BaHA KEPHOM IIEHTpPaJbHAasl U IOT0-BOCTOUYHASI YACTU MECTOPOKICHUS,
I0r0-3anajiHas 4acTh 0XapaKkTepru30BaHa TOJIbKO MO BOJOHOCHBIM CKBaXXMHaM (CKB.S1p,
52p 56p).

O6mas m3yuennas »¢ddexruBHas TommmHa coctaBmsier 1344 M, Ha 1 meTp
KoTtopor mpuxomurcs 2,7 onpenenennii Ky m 1,8 u 2 onpenenenus K., u Ky, T.e.
IJIOTHOCTh aHAJIM30B B MpeJenax ONTUMATbHOM.

[Topuctocts miacta usmensiercs ot 18,1 % mo 30,3 % u B cpennem mno 367
onpeneneHusiM coctaisier 23,8 %. [lo cpaBHeHuio ¢ mojacueroM 3amnacoB (1994 r.)
CpeaHee 3HAYEHHWE HECKOJIbKO cHu3mwioch (O0buto 24,1 %), Bumammo 3a cUer
[IunbTaHCKUX CKBa)XHH, CPEAHEE 3HAYEHUE MOPUCTOCTH MO KOTOPHIM COCTaBIsET 23,3
%. bonbiias yacte nopoj miacta AC;.g (wactocts 79 %) umeer nopuctocts 22-28 %,
NOPOJABI C MOPUCTOCTHIO Oosiee 28 % BCTpeyarOTCS B €IMHUYHBIX ClIydasx (4acToCTh
1,6 %).

[TopuctocTh ra30HACHIIIEHHOW YacTH 1acTa B cpeineM paBHa 22,4 % (BO3MOXKHO
3aHIKEHA, T.K. 0XapaKTepu30BaHa TOJBKO 1o 25 obpasuam). [lo HedTeHachIieHHON U
BOJIOHACBIIIIEHHOW 4YacTaM cpenanue 3HadeHuss K, Beime: 23,7 % wu 24,5 %
COOTBETCTBEHHO.

DUILTPALMOHHBIE CBOWCTBA IJIACTa BAPLUPYIOT B OCHOBHOM OT 1,9¢107 Mxm? 10
154107 mxm? 1 mumb o 8 o6pasuam (4acTocth 3,6%) MOPOALI KMEIOT IIPOHULIAEMOCTD
Bpime (1o 978107 mxm?). B cpeaHeM MO IUIACTy IPOHUIIAEMOCTh COCTABIIAET
53+107% mxm>. B GosbIIMHCTBE CiTy4aes noposl miacta otHocstes K IV (Ky, 10- 1001073
MkM?) 1 V (K;;p 1-102107 MxM?) Ki1accaM IpOHKIIAEMOCTH (3/1€Ch U Jajiee — KilacChUKaIus

A.A. XaHnuna), ux B macte 53,6 % u 35,7 % coOOTBETCTBEHHO.
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WNHorpa BcTpevarorcs v 6osee npoHUaeMble pasHocTu nopos ¢ Ky, Beie 100107
3 MrM? - ux 10,7 %, B T.4. mo paspe3am ABYyX CKBakuH 139p u 307, BCTpedeHbI
KOJUIEKTOPHI ¢ Kyyp Gosiee 3004107 mxm? (yactocts 2,6 %).

[To razoHachileHHOW M HE(PTEHACBHIUICHHOW YacTsIM pa3pe3a MPOHUILAaeMOCTh B
cpenneM pasHa 30107 Mkm? 1 591073 MKM? COOTBETCTBEHHO, IO BOJOHOCHOM 4acTH
33107 mxm?,

Cpennue 3HaueHust K, 1Mo CKBaXKMHaM BapbUPYIOT JIOBOJBHO IIUPOKO: OT
21,2 %(ckB.71p Ha Ilunbranckoil miomanu) a0 29 % (ckB.395 Ha IOro-BOCTOKE
HoBomopToBckoe MECTOPOKICHNUS ), HO B OOJIBITMHCTBE CIy4aeB OHU COCTABISIOT 24-26
%. Cpennue 3nauenust K, no ckBaxkunam uzMensrorcest ot 310~ °mrm? (ckB.239) 10
18710 MkM? u 1o ogHOM ckBaxkuHe (ckB.139p) mpoHHMIIaeMocTs aHoManbHa 5681073
MkM?. B GonbinMHCTBE ciydaes cpenaue 3naueHust Ky, cocrasisor 30-60¢107 Mxm?, 1o
5 ckBaxuHaM oHM Hmwxke 10107 MrMm2. BonpoyaepxxuBaronias crnocoOHOCTh MOPOJT
u3MeHsetcs B nuanazone ot 18 % mo 70 % u B cpennem coctaBisieT 43 %, Haubosee
yacto (61 %) K. cocTaBisier 25-45.

IInacm 1. Konnekropckue cpoiicTBa minacta ACy u3ydeHbl 1o paspeszam 10
CKBaXWH, B T.4. 8§ OXapaKTepu30BaHa MPOAYKTUBHAs YacTh pa3pe3a. HOBhIX CKBaXKHMH Ha
mact ACy He mpoOypeHo, HO JIOMOJHUTENBHO U3y4eH U 0000111eH KepH 1o 11 o6pasimam
u3 pazpesa ckB.395 U, B CBA3U C U3MEHEHUEM KOPPEJSLINM, TaHHbIE 10 CKB.32p, paHee
otHocsmecs K acty ACy.g, 000611ens! B iacte ACo.

O6m1as uzyuyeHnHas 3 extuBHas TosmHa coctapisieT 40,8 M, Ha 1 MeTp KOTOpOI
npuxoguresa 2,9 onpenenenuii K, u 1,8 n 2 onpenenenust Ky, u Ky, T.e. miorHocTs
aHanmu3oB B mpexaenax ontumaiabHo. OEC (PpuiabTpalMiOHHO-€MKOCTHBIE CBOICTBA)
miacta ACy CyIIEeCTBEHHO BblIE, yeM 110 miacty ACs.

[Topucrocts nuzmensercs ot 20,8 % 1o 29,6 % u B cpennem no 120 onpeneneHusam
coctaBisieT 26,5 %. bonpias yacte nopoa (yactocts 72 %) uMeeT NopuctocTsh 24-28
%, 3HaunTeNnbHas nois nopoxa ¢ Ky 6onee 28 % - ywacrocte ux 19 %. Ilopucrocts
He(TEHACHIINIEHHON YacTH IUIacTa B CpeaHeM paBHa 26,3 %, 1m0 BOOHACHIIICHHON

CpeliHee 3HaUeHHUE MOJIyYHIIOCh Bbile - 27,4 % (BEpOSATHO 3aBBIIICHO).
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DuIbTPALMOHHBIE CBOWCTBA M1ACTa M3MEHAIOTCS B Mana3one ot 7,5 1o 324-1073
MKM?, B CPEJHEM II0 IJIACTY MPOHUUAEMOCTH MO 47 OIpeNeNeHUusM COCTABIAET
105-107 mxm?. B GoabmIMHCTBE ciiydaeB nopoasl miacta otHocsates K 1T (K, 100-
500-10° mxm?) u IV (Kyp 10-100-107 mMxM?) kinaccam NpOHMIIAEMOCTH, WX B IUIACTE,
COOTBETCTBEHHO, 32 U 64 %. Ilo npoaykTMBHOW dYacTH paspesa, CpeaHss
NPOHUIIAEMOCTh, KaK U MOPUCTOCTb, MOJYyUUITIACh HUKE, YEM MO BOJIOHACHIIEHHON
gacty - 7810 Mxm? 1 177-10" Mxm? cooTBeTCTBEHHO. HO BO3MOKHO CpEIHUE 3HAYEHHS
OEC BOAOHACHIIIEHHONW YacTH pa3pe3a MOJYYWIHCh 3aBBIIICHHBIMU H3-3a Ciabou
U3yYEHHOCTH U § 00pa3loB, a TaKKe OKa3aJlucCh He M3ydeHbl noponbl ¢ Ky, meHee
43-107 mxm u K, menee 26,4 %, a Takue mopobl, CyAs [0 NPOIyKTMBHOM 4aCTH pa3pesa,
JOJIKHBI OBITh U 3]1€CH.

Cpennwne 3nauenus K, mo ckBakuHaMm BapbUPYIOT B HEOOJIBIIIOM JTUAMA30HE: OT
26 % no 28 %, cpenuue 3HaueHus Ky, usmensrorcs ot 4210 3 MKM? (cxB.219) no
194107 mMxm? (ckB.54p, 3akoHTypHas). Kakol-mM60 3aKOHOMEPHOCTH B U3MEHEHUM
(UIBTPAITMOHHO-EMKOCTHBIX CBOWCTB 1o TJIOIIAIH HE HaA0JII01aeTCs.
Bonoyaep:xkuBatoiasi CmocoOHOCTh TOPOJT U3MeHsAeTcsl B quana3zone ot 21 1o 1 % u B
cpenHeM coctaBisieT 36 %.

IInacm 2. Konnekropckue cBoiictBa miacta bCiy oxapakTepu3oBaHbl MO pa3pesy
CKBaXUHBI 323p ABYMsI 0Opa3iiamu.

[Topucrocts B cpeaneM pasHa 21,1 %, nponumnaemocts - 7310' mxm?.
Bopoyaepskuparoniasi ciocoOHOCTh U3y4eHa OJIHUM 00pa3iioM U coctaisieT 26 %.

Ilnacm 3. Konnekropckue cBoiictBa miacta BCjy u3ydeHbl mo paspes3am 8
CKBAXHWH, B T.4. IO BCEM OXapaKTepU30BaHA MPOAYKTHBHAsE 4YacTh paspesa.
JlonmoHUTEIbHO M3yueH U 0000mieH kepH 1o ckB.41I1JI u coBmecTHO 00O0OIIEHBI
naHHble o kepHy ITunpranckoit mnomaau (cks.13 11, 41p, 8211J1).

O6mias u3ydyeHHass »ddekTuBHas TojanmHa coctaBiger 20,2 M, Ha 1 Metp
Kotopou npuxonurcs 4,2 onpenenenusa K, u 2,4 u 2,8 onpegenenuit Kyp u Ky, T1.€.
IUIOTHOCTh QHAJIM30B B MIPEAEIaxX ONTUMAILHOI.

[Topuctocts uzmensiercst ot 22,4 % no 26,8 % u B cpeaHeM no 85 onpeaeacHusIM

cocTaBisieT 24,5 % (Takas ke MOPUCTOCTh ObLIa MOJIydeHa NMpu 00paboTKe TaHHBIX K
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m.3. 1994 r.). Bonbuias yacte nmopoj (4actocth 88 %) mMeeT mopucTocTh 22-26 %,
3HauMTeNbHas 10 nopox ¢ Ky 6omnee 26 % - gacrocts ux 12 %. Cpennee 3HaueHue
MOPUCTOCTH HE(PTEHACHIIIEHHON YaCTH IJIACTa HUXKE, YeM 10 BOJIOHACHIIIIEHHOM YacTH;
cooTBETCTBEHHO 24 u 25,7 %. DunpTpallMOHHbIE CBOMCTBA IUIACTa HM3MEHSIOTCS B
auanazone ot 7,5 mo 32410M mxwm?. CpenHee 3HaY€HHE MPOHMUIIAEMOCTH IO IUIACTY
coctaisger 106210 mxm? (o 47 onpenenenusam). B GOJIBIIMHCTBE CIydaeB MOPOILI
nacta otHocsATed K 111 u IV knaccam nmpoHMIaeMOCTH, HX B IJIACTE COOTBETCTBEHHO 32
u 64 %. [1o npoayKTUBHOM YacTH paszpesa, CpeaHsIsI MPOHUIIAEMOCTh MOJYyUYUIach HUXKE,
4eM 110 BOJOHACHILEHHONW YacTh - 79¢10" mxm? u 18810'° mMxm? coorBercTBeHHO. HO
BEPOSITHO CpEJHEEe 3HAYEHHE TMPOHUIAEMOCTH BOJIOHACBHIIIEHHOW 4YacTH pa3pesa
MOJYyYHJIOCH 3aBBIIICHHBIM (M3y4€HO BCEro 8 00pasIioB).

Cpennaue 3HaueHus K, mo ckBa)kuHaMm BapbUPYIOT B HEOOJIBIIIOM JUATIA30HE: OT
23 % (cxB.82I1J1) 10 26 % (cxB.52p). Cpeanue 3HaueHus K, 1o CKBaKuHAM U3MEHSIOTCS
B muanaszone ot 7,5¢10" mxm? (ckB.13ITJT) 10 216°10'3 Mmxm? (cxB.638). B usMenuuBocTH
OEC no miomaaum oTMe4aeTcsi HEKOTopasi 3aKOHOMEPHOCTh: HEBBICOKHE 3HAUYCHUS
®OEC na IMunpranckoit mmomanu (K, mo ckpaxkunam 23-24 %), Ky mo ckBaxkunam 7 -
4110" mxm? u cymectBenno Boine ®EC 1o 3anexam 10:kH0M yacTu MecTopoxkaenns (K,
1o ckBakuHam 24-26 %, Knp-103-216-1013 MKM?. Bonoynepxuparomiasi criocoOHOCTb
nopoJ usMeHsiercd B nuana3one ot 21 1o 61 % u B cpeanem cocrasiusget 36 %.

Ilnacm 4. Konnekropckue cpoiictBa miacta FOC, u3ydeHsl mo paspesam 3-x
CKBOXHH MO MATH HedTEeHACHIEHHbIM mpociosaMm. OOmas uzydeHHas 3¢hQexTruBHasS
TOJIIIIMHA COCTABIIIET 3,8 M.

[TopuctocTs n3mensercs ot 14,6 % 1o 21,9 % u B cpeHeM no 8 onpeaeacHusm
cocrasysier 17,6 %. Cpegnue 3HaueHUs TOPUCTOCTH IO CKBakMHaM paBHbl 17,2-18,1 %.

[Iponunaemocts Bapsupyer or 0,4 no 13,910 mxm?. Cpeansis mo miacrty
IPOHMIIAEMOCTb 110 7 OnpeeneHusM cocTapiseT 4,7¢10" mxm?,

BonoyaepsxuBaroiias ciocOOHOCTh U3YUYEHHBIX MOPO U3MeHsieTcst ot 52 110 55 %,
B cpeaHeM paBHa 53 %.

Hau6onee mnpomyktuBHbl miactel AC4, AC7-8, AC9 u ACI10, onu oOmamgaror

ONTUMAJLHBIMA ~ KOJUIEKTOPCKUMHU  CBOWMCTBaMU  (CpeAHsisi  mopuctoctb  25-28  %;
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GunbTpanuonHbie  cBodictBa 1,9 — 154¢1013 Mxm?), a TaKKe OIArONPUATHBIMU
reOJIOTMYECKUMH  YCIIOBUSIMU  JUIS  JIaJbHEHIIET0 TMPUMEHEHUSI METOJOB IOBBIIICHUS

HeTEOTTaYN U MAKCUMAIILHBIX KOHEYHBIX JeOUTOB [6].

1.4 ITmact HII,;

[Imact HIL.; moONMHOCTBIO 3arJIMHU3UPOBAaH C CEBEpoO-3amaza M FOr0-BOCTOKA.
B ckBaxuHax B 30HE PacCHpOCTPAHEHMsI KOJIJIEKTOPOB IJIACT 3ajieraeT Ha aOCOJIOTHBIX
rryouHax ot -1738 m 10 -2017 M. B npenenax pacnpocTpaHEHUs IJ1ACTa BBIJCICHO YEThIPE
3aJIe3KU YTIIEBOJ0OPOJIOB [7].

OcHOBHas 3alieXb 3aHMMaeT OOJIBIIYI0 YacTh IUIOMIAIM  PACHpPOCTPAHECHHUS
KOJUIEKTOPOB B IIJIACTe. 3ajeXb HE(PTETa30KOHICHCATHAS, JTUTOJIOTHYECKH U TEKTOHUYIECCKU
SKpaHupoBaHHas. [[nuHa 3anexu coctaBigeT 25,1 kM, mmpuna — 10,1 kM, BbIcOTa ra3oBou
gactu 3aiexxku — 106 M, BbicoTa HedTsHOM oTopouku — 51-57 M. DddexTuBHbBIC
ra30HACHIIIEHHBIC TOJINMHBI IO CKBaXWHaAM MeHsores ot 1,8 nmo 21,2 wm,
Hedrenaceimenupie — oT 1,0 1o 20,0 M. [IpombiluieHHass Ta30HOCHOCTh MOJTBEPIKICHA
UCHBITaHuAMU Tuiacta B 21 ckBaxune. J{eOut rasza mensuica or 33 go 205 Teic. M/cyT.
[Iputokn HepTH TOMy4YeHBl NpPU HUCHBITAHUM IUlacta B 18 ckBakuHax. JleOut Hedtu
cocTtaBui oT 3 110 61 M3/cyT.

Camoe BBICOKOE MOJIOKEHHUE KPOBJIM KOJUIEKTOPA, AABIIETO MPU UCIBITAHUHN YUCTYIO
He(dTh, oTMeuaeTcss B CkB. Noe 64 u HaxoauTcs Ha abcomoTHOW riayoune -1815,4 m.
dakTHyecKoe M0JIOKEHHUE Ta30HePTIHOr0 KOHTAKTa B IIpeiesiax 3a1eKu MeHsieTcs oT - 1814
M 10 - 1818 m. 'HK npunsT kak cpegHee 3HadeHNE 3TUX a0COTIOTHBIX TTyOMH Ha OTMETKE
- 1816 m.

[Ipn ompeneneHUM TOJIOKEHHUSI BOAOHE(DTSIHOTO KOHTAKTa OBUIO YCTAaHOBIICHO
HE3HAYUTENIBHOE, HO 3aKOHOMEPHOE MOTPYKEHUE €r0 C CEBEpO-3ariajia Ha Fro-BOCTOK:

[Tpunsar naknonusii BHK Ha abcomtoTHbIX oTMeTKax oT - 1867 1o - 1873 m.

Bocrounas 3aiexs oT/iesieHa OT OCHOBHOM CyOMEpHIUaHaILHBIM Pa3IOMOM. 3aJIeKb
He(TsAHAsA, TEKTOHUYECKH U JIMTOJIOTHYECKU dKpaHUpOBaHHAs. [[nvHA 3a1eXu COCTaBIsIeT
8,9 kM, mmpuHa — 1,4 kM, BeicoTa — 49 M. D dekTrBHBIE HEPTEHACHIIIIEHHBIE TOIIIMUHBI 10
CKBaXMHaM MeHstoTcsa oT 1,2 mo 25,0 M. 3aiiexxb BCKpBITA YETHIPbMSI CKBaXXKMHAMH, B
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Mpeenax 3aJie’u IIacT UCTIBITAH B TPEX CKBAXKMHAX. Bo Bcex ciyyasx moJiy4eHbl IPUTOKU
Heptu nedurom or 9 no 23 m*/cyr. BHK npunsar na abcomrotHoi ormeTke -1879 M, kak
CpellHee OT MOAOUIBbI HE(TEHACHIIIEHHOTO KOJUIEKTOpa IO MCIbITaHHIO B CKB. Ne 178 (-
1880,2 M) ¥ KpOBJIM BOJOHACHIIIEHHOTO 110 PE3YJIbTaTaM HUCIIBITAHHS KOJUIEKTOPA B CKB. No
179 (-1877,4 m).

CeBepo-BOCTOYHAS 3aJIe’Kb BCKPBITA OJHON CKBaXMHOM Ne 72. 3anexb He]TsHAas,
TEKTOHUYECKU JKpaHUpoBaHHas. JlnuHa 3amexu cocraBisger 8,9 kM, mmpuHa — 2,3 KM,
BbIcOTa — 29 M. DdekTuBHas HedTEeHACHIIIIEHHAS TOIIIMHA B CKBAXXUHE COCTABIISET 3,8 M.
[To mamaeim [MC nmo aGcomotHOWM TayOmHel - 18494 M mnacT OJHO3HAYHO
HMHTEPIPETUPYETCS KAK MPOAYKTUBHBIN, HUKE 3TON OTMETKU KOJIJIEKTOPHI BOJIOHACHIIIEHBI.
[Tnact ucnpiTan B ckB. No 72 B nHTepBajie a0COTOTHBIX OTMETOK -1843,0-1849,6 M, nonyueH
NPUTOK TIJIACTOBOM BOABI C IUIeHKOW HedTu. McmbpiTaHue MPU3HAHO HEKAUYECTBEHHBIM
(ananmornyno wucnbiTanuto 1acta bA23). IlockoiibKy MNPOIYKTUBHOCTH 3ajJieXXH HE
MOJITBEPK/I€HA UCTIBITAHUEM, HAJIMYUE €€ MIPEINOIaraeTcs o pe3yabTaTaM UHTepIpeTalun
MaTtepuanoB kapoTaxka. BHK 3anexxu npuHAT Mo maHHBIM KapoTaka Ha aOCOIIOTHON
oTMmeTke - 1849,0 m.

CeBepHas 3aJ71€Kb BCKPBITA MATHIO CKBOXKMHAMHU. 3aJIeKb HE(TIHAS, JIUTOJIOTHUCCKH
U TEKTOHWYECKH SKpaHWpOBaHHHAs. J[JIMHA 3ayie’ku cocTaBiseT 8,6 KM, IMIMPUHA — 5 KM,
BbicoTa — 41 M. D dexTuBHbIE HEPTEHACHIIIEHHBIE TOMIUHBI 0 CKBAXKMHAM MEHSIIOTCS OT
5,0 1o 19,0 m. B npeaenax 3anexu I1acT UCMbITAH B YETHIPEX CKBAaXKMHAX. B Tpex mony4yeHsl
pUTOKH O0e3B0HOM HedTu nedutoM ot 5,4 1o 40 M*/cyT. Be3Bomnas HeTh MOayYeHa IIPU
HCIBITAHHUH IUIACTA 10 a0COJIOTHOM OTMETKH - 1857,1 M B ckB. Ne 143.

B ckB. Ne 86 mpu ucnbITaHMM BOJOHACHIIIEHHON YacTH IUIAcTa IMOJYYEH MPUTOK
IJIaCTOBOM BOABI M Ta3oKoHaeHcara - QB=57,6 wm/cyr, Qr=22,28 teIc.M’/CYyT W
Qx=0,36 M*/cyr (dwr/m=10/16,36 mm). Ilo KapoTaKHOM XapaKTEPUCTHKE ILIACT
BOJ/IOHACKIIIEH, 10 AaHHBIM AKIL] cuernsieHre eMeHTHOro KaMHs ¢ TIOPOJI0i U KOJIOHHOM B
MHTEpBaJIe UCTBITAaHUS caboe uiu yacTuuHoe. Mcxons U3 3TOro MOXKHO MPEATON0KUTh
IIPOPBIB rasza u3 Huwxenexarero miacta K02, KpoBiast KOTOPOro ra30HachIILEHA.

B ckB. Ne 180 B mtacte ucneiTano 5 00b€KTOB B MHTEpBaJIe a0COIMIOTHBIX TITyOUH OT -

1828 m 10 -1851 M. [lepBbiii 0OBEKT OKa3aICs MPAKTUUECKU «CyXUMY (OTMEUEHBI TPU3HAKU
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He(TH), B JaIbHENIIEM HOIyYeHbl IpUTOKH BoAbI (QB=1,58-1,96 M*/cyT) ¢ muieHkoi HedTH,
3aTeM MpUTOKH HedreBoasiHOM cmecu. [Ipoucxokaenue Boabl He ycTaHoBieHO. Ckopee
BCETO - 3TO CMECH ILJIACTOBOM BOJIbI, MOCTYIAOLIECH U3 BEPXHEMEJOBBIX I1acTOB, U ObP
(CB=3,7 r/m). CnenyeT OTMETUTH, UTO MPOLIEHT COAEPKaHUsI HePTH B HE(YTEBOISIHON cMecH
nocJieJ0BaTeNIbHO YBenuuuBaics ot 2,8 10 76,5 %. I1o qaHHBIM KapoTaka BCe BbIJICTICHHbIE
KOJUIEKTOPBI OTHECEHBI K TPOAYKTHUBHBIM.

[To pe3ynpraramMm MHTEpOpETAIMUM MATEPUATIOB KapoTaka IMOJOIIBA MPOJAYKTUBHOTO
KOJUIeKTOpa oTOuBaercss B ckB. Ne 106 Ha abcomtotHOM oTMeTke - 1860,9 M; kpoBis
BOJIOHACKIIIIEHHOTO KoJutekTopa orOuBaercs B ckB. Ne 119 mo mamabeim ['MIC Ha oTMeTke-

1860,3 m. BHK npuHsT 1o AaHHBIM KapoTaxka Ha aOCOIIOTHOM riayoune - 1861 m [7].
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2 OO01mue MOHATHS O KUCIOTHBIX 00paboTKax

[Tpuzaboitnass 30Ha ckBaxkuubl ([13C) — oOmacTh, B KOTOpOW BCE MPOIECCHI
IpOTEKaOT HauboJiee HHTEHCUBHO. 3/1eCh KaK B €IUHBIN y3€J CXOJATCS JIMHUU TOKOB MpHU
W3BJICUCHUH JKUJKOCTH WJIM PACXOAATCS — MPU 3aKayke. 3JECh CKOPOCTH JIBMXKCHHS
KUJAKOCTH, TPAAUEHTHl JABJICHUS, NMOTEPU SHEPIUU, (PUIBTPAMOHHBIE CONMPOTUBIICHUS
MakcuMaibHbl. OT COCTOSIHUS NpU3a0OMHON 30HBI IJJaCTa CYIIECTBEHHO 3aBHCHUT
3¢(HEeKTUBHOCTh  pa3pabOTKH  MECTOPOKICHUS, JEOMTHl OOBIBAIOIIMX  CKBaXKHH,
NPUEMHUCTOCTh HArHETAaTENIbHBIX M Ta JOJS IJIACTOBOW PHEPrUH, KOTOpask MOXKET ObITh
HCIIOJIb30BaHA HA MOJIBEM KUAKOCTH HEMOCPEACTBEHHO B CKBAKUHE.

Ouenb BaxkHO coxpaHuth [13C B TaKOM COCTOSIHUU, UTOOBI SHEPTUsl, pacxoAayemas Ha
npeojosienne GUIbTpalMoHHbIX conpoTuBiaeHui [13C, 6pu1a ObI JOCTATOYHO Majia Kak npu
oT0ope KUIKOCTH M3 IJIAcTa, TaK U MpU HarHetaHuu B 1uiacT. Camo OypeHHe CKBaKMHBI
y’K€ BHOCUT U3MEHEHHS B paclipeiesieHle BHYTPEHHUX HANPsDKEHUM B OKpY Katrolel 3a00it
nopoae. Ilepdopanuss o00cagHOW  KOJOHHBI  COMPOBOXKAAECTCS  KPATKOBPEMEHHBIM
BozzericTBrueM Ha [13C ynapHbIX BOJH Pa3iUYHBIX YacTOT, KOTOPHIE BO3JEUCTBYIOT Ha
KPUCTAJIbI, Clararolife MOpoy, U BbI3BIBAIOT MbE303JEKTPUUYECKUN FP(DEKT HA TpaHsIX
ATUX KPUCTAIOB. BOo3HUKarOIIEE JIIEKTPUUECKOE MOJIE, B 3aBUCUMOCTH OT €r0 MOJIAPHOCTH,
MHTEHCUBHOCTU U MPOJOJIKUTEIILHOCTH CYIIECTBOBAHUS, MOXKET JIMOO TOPMO3UTh, MO0
CIocoOCTBOBATh (PHIIBTpAIMU (SIBJICHHE OCMOCA), BIUATH Ha (DOPMUPOBAHUE aHOMAJIBHBIX
KUJKOCTHBIX CJIOEB HA IPAHUILIE C TOBEPXHOCTHIO MOP MJIACTA.

Kucnotnas o6padoTka mpu3abOWHOM 30HBI TJIACTA OAMH U3 CAMBIX Maj03aTPaTHBIX
U 3(QPEKTUBHBIX METOAOB MHTEHCHU(DHKAIMU MPUTOKA HEPTU U ra3a B CKBOXHUHY. ITO
OOBSCHSET WX JIOBOJBHO YacToe MPUMEHEHHE B He(TErasoBod MPOMBIIICHHOCTH.
OcHoBHOI1 11en1bt0 00paboTku 1311 siBnsieTcst ycTpaHeHue ee 3arps3HeHui, KOTOPbIE MOTYT
MIPOUCXOIUTH BCIEICTBUE BO3ACHCTBUS: OypOBOTO pacTBOPA, B MPOLIECCE NEPBUUHOTO WIIH
BTOPUYHOTO BCKpPBITHS TIUIacTa; KOJbMAaTalMed CoOMsIMU Tpu3ab0NWHONW 30HBI TMpHU
JUIMTENBHOM OKCIUTyaTalluM CKBAXXWHBI, TAMIIOHA)XHOI'O COCTaBa, NpPU LEMEHTalUU
00CaJHBIX KOJIOHH; KHUIKOCTEH TIyIICHUS] CKBAXXHH, NPH MPOBEJACHUN PEMOHTHBIX padboT

[8, 9, 10, 11]. Hnsa cHwkeHus QUIBTPALIMOHHBIX COMPOTUBICHUNA HEOOXOAUMO
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OCYIIECTBISATH MEpONPpUATHS 10 BozaencTBuio Ha [13C 11t moBBIIEHHS] TPOHUIIAEMOCTH,
YIIy4IIEHUSI COOOIIAEMOCTH CO CTBOJIOM CKBA)KHMHBI M YBEIMYEHUIO CUCTEMBI TPEUIUH WIN
KaHAJIOB JJisi OOJer4eHuss TMPHUTOKA W CHIDKEHUS HHEPreTUYeCKUX IOTepb B ITOM
OrpaHUYEHHON 00JaCTH IIacTa.

Bce meronsr Bo3aeticTBus Ha [13C MOXXHO pa3neiauTh Ha TPU OCHOBHBIE TPYIIIBI:
XUMUYECKHE, MEXaHUUECKUE, TEeTIOBBIE.

XUMUYECKHE METOMAbl BO3JCHUCTBUS IIEIECOO0pPa3HO MPUMEHSATh TOJNBKO B TeX
Clly4yasix, KOrJa MOKHO PacTBOPUTH MOPOJY IUIACTa UM AJIEMEHTHI, OTJIOKEHHE KOTOPBIX
oOycnoBuino yxyamenue nponuriaemoctu [13C, kak Hampumep, COMM WM >KEIE3UCTHIE
OTJIOKEHUS U Jp. TUNUYHBIM METOJOM BO3ICHCTBHUS SBISETCS MPOCTas KUCIOTHAs
oOpaboTka.

Mexannueckue MeToAbl BO3AEHCTBUS 3((EKTHBHBI B TBEPIABIX MOPOAAX, KOrna
CO3/laHME JOMOJHUTENbHBIX TpemuH B [I3C mo3BonsieT mnpuOOIIMTH K MpoIeccy
¢buIbTpanuy HOBBIE yalleHHbIe YacTu tuiacTa. K atomy Buny Bozaeiicteus otHocutcs ['PI1.
TemnoBeie MeTOIBI 1I€NIECOO0pa3Hbl TONBKO B Tex ciyyasx, korga B [13C mpowusomnuio
OTJIOKEHHUE TBEPJAbIX WM OYeHb BSA3KUX YIJIEBOJOPOJOB, TaKMX Kak mapaduHa, cMoI,
acanbTeHOB, a TaKkxke W Npu punpTpauuu Baskoill Hedtu. K sromy Buay BO3neHCTBUS
otHocaTcss mporpeBbl II3C riyOMHHBIM 3JIEKTpOHArpeBaTesieM, MapoM WIH APYyTUMH
TETUIOHOCUTEISIMHU.

Cy1ecTByIOT pa3HOBUIHOCTH METOAOB Bo3zzeiicTBus Ha I13C, koTophie coueTaroT
XapaKTepHble 0COOEHHOCTH NMEPEUYHCICHHBIX TPEX OCHOBHBIX. Hampumep, TepMOKHCIOTHAS
00paboTKa CKBaXXHH COUETAET B ceO€ KaK XMMHUYECKOE BO3/ICHCTBUE HA TIOPOJTYy TIacTa, TaK
U TEIUIOBOE BO3/CHCTBUE B PE3yJbTAaTe BBIJACICHUS OOJBIIOrO KOJUYECTBA TEIIOTHI MPU
XMUMHUYECKON peaKluy CO CIIeUAIbHO BBOAUMBIMH BELIECTBAMU H T. [I.

Takum o00pa3oM, BBIOOp METOAAa BO3ACHCTBHS OCHOBBIBAETCS HA TINATEIHHOM
M3yYeHUH TEPMOJIMHAMHUYECKUX ycnoBHii U coctosnus [13C, coctaBa mopoa u KuIKOCTEH,
a TaKkKe CHCTEMaTUYeCKOro M3Y4YEeHHs HAKOIUIEHHOTO MPOMBICIOBOIO ONbITa Ha JAaHHOM
MECTOPOKICHUH.

CranmapTHBIN MOJIX0/T K BRIOOPY TEXHOJOTUM 00paboTKU npu3adoiiHoi 30861 (OI13)

OMHUpaeTcsl TOJBKO Ha TaKoW mapaMeTp, Kak 3((ekTHuBHas MOUIHOCTh MPOAYKTHBHOTO
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wiacta. OnTUMalbHas e TEXHOJIOTHSA, Jarollas MaKCUMAaJIbHbIN 3(peKT, mpexne Bcero,
noaOupaercs ¢ yderoM mpuuuHbl 3arpsisHenus [1311, mpuHsTHeM BO BHUMaHUE TaKWX
napamMeTpoB IUlacTa, Kak: TeMmIeparypa; (QUIbTpalluOHHO-EMKOCTHbIE CBOMCTBA;
I'PAHYJIOMETPUYECKU M MHUHEPAJIOTHYECKUM COCTaB IIOPOJ; XUMHUYECKHMU COCTaB
wiactoBblX QurongoB [8, 9]. Jnsa o00paboTku KapOOHATHBIX MOPOA-KOJUIEKTOPOB B
OCHOBHOM HCHOJB3YIOT coisiHOKUCIOTHbIe pacTBopbl (CKP), a nans TeppureHHbIX
KOJUIEKTOPOB, MPEACTABICHHBIX MOJUMUKTOBBIMH nNecyaHukamu, nociie CKP mpoBoasT
3aKauyKy  TJIUHOKHCIOTHBIX  pactBopoB  (I'KP). Otm  00paGoTku  Ha3bIBAIOT
COJITHOKUCIIOTHBIMU U TJMHOKHCJIOTHBIMHM, COOTBETCTBeHHO [12]. B kauecTBe
TJIMHOKHUCIIOTHI OOBIYHO MPUMEHSIOT cMech coistHoM (10-15 %) u dropuctoBogopoanoii (1-
5 %) xucnot [9,10,11]. B TeppureHHsIX KOJUIEKTOpaxX, HamOoOJiee YacTO, MPUMEHSIOT
CJIeYIONTHE BUBI KUCIOTHBIX 00padoTok [11]:

COJIIHOKHUCIIOTHBIE 00pabOTKU;

TJIMHOKHUCIIOTHBIE 00pa0OTKU;

JIBYyXpacTBOPHBIE O0OpaOOTKHM, KOTJA CHadaja 3aJaBIUBAIOT B IUIACT COJISHYIO
KUCIIOTY Uil yAaJeHHsl KapOOHATHBIX OTJIOKEHUH, a 3aTeM T[JIMHOKHCIOTY,
BO3JCHUCTBYIOIIYIO HA CHJIMKATOCOAEPIKAIINE MUHEPAJIbl. MexaHn3M BO3JECUCTBUS KHACIIOT
Ha MOPOY-KOJJIEKTOp HEOOXOJIMMO paccMaTpUBaTh CO CIEAYIOIIMX MO3MUIMI: CTENeHU
pPacTBOpEHMsSI TOPOJ W MaTepuaioB, KOJbMATUPYIOIIMX IUIACT; CKOPOCTH PEaKIIMH;
oOpa3oBaHMsi  TPOAYKTOB  pEaklWH,  M3MEHEHHS  (QUIBTPAIMOHHO-EMKOCTHBIX
xapakTepucTuk [12]. Oco6eHHO 3TO BaXKHO MpH 00pabOTKaxX TEPPUTCHHBIX KOJUJIEKTOPOB,
TaK KaKk OHU 4YaIlle BCETO MPECTaBIAIOT COO0N KOHTIIOMEpAT Pa3InyHbIX MUHEpaoB. B
OCHOBHOM I€CYaHbI€ KOJIJIEKTOPHI 00pa30BaHbl Pa3IMYHbIMU CHIMKATHBIMUA MaTepUaIaMHu:
KBaplieM, KPEMHUCTBIMH CJIaHLIAMHM, MOJIEBBIMU IIMAaTaMu, ciitoioi. Kapkac mopojibl, Kak
MIPaBUJIO, COCTOUT M3 IE€CKA, OTJIOXKEHUS B MOpax SBIIAKOTCS BTOPUYHBIMH MUHEpATAMM,
KOTOpBIE CIY’KAaT LEMEHTUPYIOIIMM MaTepuajoM JUisl 3epeH mecka. Takxke B MOPOBOM

MPOCTPAHCTBE MECYaHNKA MPUCYTCTBYIOT ayTUT'E€HHbIE TJIMHBI [12, 14].
2.1 O6paboTKa CKBaKUH COJISTHON KUCIOTON

OOpaboTka CKBaXXMH COJIIHOM  KHUCJIOTOM  Hanuia HauOoyiee  IIUPOKOE
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pacrpocTpaHEHHUE BCIEJACTBHE CBOEW CPaBHUTEIBHOM MPOCTOTHI, JELICBU3HBI M YacTO

BCTPCHUAIOIINXCA 6JIaFOHpI/I}ITHI>IX AJIs1 €€ IIPUMECHCHUS IIJIAaCTOBBIX YCHOBHﬁ.

B HedTecomepkamux mopomax HEPEOKO NPHUCYTCTBYIOT B TEX WM HMHBIX
KOJIMYECTBaX W3BECTHSKH, TOJIOMUTHI MJIU KapOOHATHBIE IIEMEHTUPYIOIIHUE BEIIECTBA.
Takue mopoibl COJISTHASI KUCIIOTAa XOPOIIO PACTBOPSIET, IPU ATOM MPOUCXOJAT CIACAYIOIINE
OCHOBHBIE PEAKIIUH.

[Ipu BO31€MCTBUM HA U3BECTHSIK

2HCI + CaCO; = CaCl, + H,O + CO»,

[Ipu BO31€MCTBUH HA JOJTOMUT

4HCI + CaMg(C03)2 = CaCl, + MgClz + 2H,0 + 2CO»,

Xnopucteiit kanbiuit (CaCly) u xmopucteiii marauit (MgCl,) — 310 comm, XopoIo
pacTBOpUMbIE B BOJE — HOCHUTENE KHUCJIOTHI, OOpa3yrlolieiicss B pe3yJbTaTe peakiuu.
VYranekucneiii a3 (CO;) Takke JErko yhamsercs U3 CKBaXWHBI, JHO0 1pu
COOTBETCTBYIOIIIEM JAaBjieHuu (cBoiie 7,6 MIla) pacTBopsieTcsi B TOM e BOJIE.

B kucnore Bcerna NpuUCyTCTBYIOT NMPUMECH, KOTOPBIE IIPU B3aMMOJEUCTBUN C HEU
MOTYT 00pa30BaTh HEPACTBOPHUMBIE B PACTBOPE HEUTPATM30BAHHOW KHUCJIOTHI OCAJKH.
Brlinagenue 3Tux 0caJgkoB B opax Iuiacta cHkaet npoHunaemocts [13C. K uncny takux
MpUMECEeH OTHOCATCS CIEAYIOIINE.

1. Xnopnoe xene3o (FeCls), oOpasyrorieecs B pe3yibTaTe THAPOIN3a THAPATa OKHUCH
xenesa [Fe(OH);], Beimagaromiero B Bujae 00beMUCTOTO OCajIKa.

2. Cepnas xucinora H,SO4 B pacTBOpe mpu €€ B3aMMOAECUCTBUU C XJIOPUCTHIM
kanpieM CaCl, o6pasyert rumc (CaSO4-2H,0), KOTOpBIi yAepKUBAETCS B pacTBOPE JIIIb
B HE3HAYUTENbHBIX KoJinyecTBax. OCHOBHAsi Macca THIICa BHINAJAET B OCAZOK B BHJIE
BOJIOKHUCTOW MAcCChl UTOJIBYATHIX KPUCTAILIIOB.

3. @ropucteiii Bomoponm u (ochopHas KuCIOTa, KOTOPHIE MPU HEKOTOPHIX
TEXHOJIOTHYECKMX CXE€MaX MPOU3BOJCTBA COJSHOM KHUCIOTHI B HEH MPUCYTCTBYIOT U MPHU
pearupoBaHuu ¢ KapOoOHAaTaMu OOpa3yloT B IJIACTE HEPACTBOPUMBIC OCAIKUA (PTOPUCTOTO
kanbius (CaF,) u dpochoproxucnoro kampmus [Caz(POs):].

I[JI}I O6pa6OTKI/I CKBAXMH OOBIYHO TOTOBHUTCS pPacTBOp COJITHOM KHCJIOTBI C
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conepxanueM yrctoit HCL B nmpenenax 10 — 15%, Tak kak mpu O0JbIIOM €€ COAEpKaHUU
HEWTpaJIU30BaHHBIN PACTBOP MOJIYyYaETCA OYEHb BA3KUM, UTO 3aTPYAHIET €ro BBIXOJ U3 ITOP
IUIACTA.

Peuentypy mnpurotoBieHus pacTBopa oOTpadaThiBalOT JUOO B MPOMBICIOBBIX
naboparopusx, aub0 B uccienoBarenbckux uHcTUTyTaX. K pactBopy HCl noGasnstor
CJIEIyIOLME PEAreHThI:

1. MHruOuTOpHI — BElIECTBA, CHUKAKOUIUE KOPPO3UOHHOE BO3ACHCTBUE KUCIOTHI Ha
o0opynoBanue, ¢ nomouipto koroporo pactsop HCI Tpancnoptupyror, nepexkaunBaroT U
xpausAT. OObIYHO UHTUOUTOPHI 100ABIAIOTCS B KOaHuecTBe 10 1 % B 3aBUCUMOCTH OT TUIIA
MHTHOUTOpAa M €ro HCXOMHOW KOHIEeHTpauuu. OOUH U3 CaMbIX PacHpOCTPAHEHHBIX
MHTUOUTOPOB KOPPO3UH SIBISAETCS (POPMAIIHH.

2. Nnrencugukatopsl — NOBEepXHOCTHO-akTUBHBIE BemiecTa ([IAB), cumxaromiue B
3 — 5 pa3 NoBEepXHOCTHOE HATSHKEHUE Ia TPaHULE HEPTH — HEUTpAIM30BaHHAs KUCIIOTA,
YCKOPSIIOLIME U 00JIeryaronme OYUCTKy Ipu3a00iHOM 30HbI OT MPOAYKTOB PEAKLIUU U OT
oTpearupoBaBiueil kuciotbl. JlobaBka IIAB yBennuuBaet 3Q¢GEKTUBHOCTH KUCIOTHBIX
o0OpaboTok. YuutsiBas notepto IIAB Ha moBepxHOCTH OPOJIBI B pe3yiabTaTe adcopOLUM B
roJoBHOM yacTu HarHetaemoro pactBopa HCI, xoHIeHTpanuio peareHta yBEJIUYUBAIOT
MpUMEPHO B 2 — 3 pasza.

3. Crabunu3atopbl — BEIIECTBA, HEOOXOAUMBIE ISl YAEPKUBAHUS B PACTBOPEHHOM
COCTOSHUM HEKOTOPBIX MPOAYKTOB peakiuu mnpumeceil pactBopa HCl ¢ xenesom,
LEMEHTOM U IIECYaHUKaMHU.

ConsiHast KUCIOTa, B3aMMOJIEHUCTBYS C IJIMHAMH, OOpa3yeT COJIM aJTOMUHHA, a C
LEMEHTOM W NECYAHHKOM — Tellb KPEMHUEBOM KHUCIOTHI, BbINAJAIOMIME B Ocagok. Jlis
yCTpaHEHUsI ATOr0 M UCOJIb3YIOT cTabunuzatopsl — ykcycHyto (CH3;COOH) n nnaBukoByro
(HF) (dbTopucToBOI0pOIHYIO) KUCIOTHI, @ TAKXKE P APYTUX (JIMMOHHASI, BUHHAS U JIp.).

JoGasnenue minaBukoBoil kuciotel (HF) B konmmuectBe 1 — 2 % mnpenynpexaaer
oOpa3oBaHMe Treisi KPEMHHUEBOM KHCJIOTHI, 3aKyNOPHUBAIOUIETO TMOPBI KOJJIEKTOpA, U
CIIOCOOCTBYET JIyUIlIeMy PaCTBOPEHHUIO IIeMEeHTHOH KopkH. YkcycHas kuciora (CH;COOH)
YIE€pPKUBAET B PACTBOPEHHOM COCTOSIHUM COJIM JKEJe3a U aTlOMUHUSA U CWJIBHO 3aMEUISIET

peaxuuio pactBopa HCI ¢ mopomo#t, 4To 1mo3BosiseT 3akayaTh KOHIIEHTPUPOBAHHBIN pacTBOP
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HCI B Gonee rimybokue ydacTKu IiacTa.

2.2 Bunbl KUCTOTHBIX 00pabOTOK

Pa3nnyatoT HECKOJIBKO BHIOB 00PAOOTKU CONSIHON KHCIOTON CKBAa)KWH, BCKPBIBIINX
KapOOHATHBIE KOJUIEKTOPBI: KHCJIOTHBIE BaHHBI, IMPOCTHIE KUCIOTHbIE OOPabOTKH U
obOpabotku non gasnenueM [13C, TepMoOKHCIOTHBIE 00PaOOTKH, KUCIOTHBIE 00pabOTKU
4yepe3 rMAPOMOHUTOPHBIE HACAIKH, CEpUITHBIE IOUHTEPBAJIbHBIE KUCIOTHBIE 00PabOTKH.

KucnotHele BaHHBI IPUMEHSIOTCS BO BCEX CKBAXMHAX C OTKPBITBIM 3a00eM mocie
OypeHHs. U TIPU OCBOEHUH, JJII OYMCTKH MOBEPXHOCTH 32005 OT OCTATKOB LIEMEHTHOU U
IJIMHUCTOW KOPKH, NMPOJYKTOB KOPPO3UH, KaJIbLIUTOBBIX BBIIEICHUN U3 MJIACTOBBIX BOJ U
ap. s ckBaxuH, 32001 KOTOPBIX 00CakeH KOJOHHOM U NeppOpHpoOBaH, KUCIOTHBIE BAHHBI
IPOBOJUTH HE PEKOMEHYIOT. OOBbEM KHCIOTHOTO PAacTBOPA JIOJKEH ObITh paBeH 00bEMY
CKBaKMHBI OT 320051 10 KpoBiaM oOpabarbiBaeMoro uHrepBaia, a Oammak HKT, uepes
KOTOPBINM 3aKa4MBalOT (PacTBOp, CIYCKAaeTCs 10 MOJOIIBHI IJIacTa WK 320051 CKBaXKUHBI.
[Ipumensiercs pactBop HCl nossimieHHo#t koHuneHtpauuu (15 — 20%), Tak Kak ero
nepeMelnBatus Ha 3a00€ He POUCXO/IUT.

Bpemst BbIAEPKKM JUIsl HEWTpanU3aluy KUCJIOTHI JUIsl JAHHOTO MECTOPOKIEHUS
YCTaHABJIMBAETCS ONBITHBIM IIyTEM I10 3aMe€paM KOHLEHTPALUU KUCIOThl B OTpaOOTaHHOM
Y BBITECHEHHOM Ha noBepxHOCTh uepe3 HKT pactBope.

OOBIYHO BpeMsl BBIJIEPKKU cOCTaBsieT 16 — 24 4.

IIpu MHOrokpaTHbIX 00pabOTKaxX Uil KaXJAOH MOCIEAYIOLEH omnepalnun
pacTBopsitolIas CnocoOHOCTh PAcTBOpa JOKHA YBEIMYMBATHCS 3a CUET HapallliBaHUA
o0beMa 3aKauMBaeMOI0 pacTBOPA, MOBBIIIEHUS KOHIIEHTPALUU KUCIIOTHI, a TAKXKE U 3a CUET
YBEJIMYEHUS CKOPOCTH 3aKauku. MicxoiHas KoHIIeHTpanus pactBopa — 12 %, MakcumanbHas
—20 %.

ITpocTeie KHCIOTHBIE OOpPAaOOTKH, KaK MPaBWIO, OCYLIECTBISIOTCS C HNOMOUIBIO
OJIHOTO HAaCOCHOTO arperaTta B THIATEIbHO MPOMBITON U MOATOTOBJIEHHOW CKBa)XMHE Oe€3
INPUMEHEHUS MOBBILLIEHHBIX TeEMIepaTyp U AasineHud. [Ipu napaduHUCTBIX U CMOJUCTBIX
otnoxkenusx B HKT u Ha 3a60e ux yaansioT NpOMBIBKON CKBaXXHUHBI COOTBETCTBYIOLIUMHU
PacCTBOPUTEIISIMU: KEPOCUHOM, MPOMAH-0yTaHOBBIMU (PPAKIUSMH U IPYTUMH HETOBAPHBIMU
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MpoayKTaMu Tpeanpusatuii Hedprexumuu. [Ipu oTKpeITOM 3a00€ KHCIOTHas oOpaboTka
MPOBOJIUTCA TOJBKO TMOCTE KHUCIOTHOW BaHHBI. [locie 3akadku pacueTHOTO oObema
pactBopa kucioTel B HKT 3akaunBaroT NpogaBOYHYIO )KUJIKOCTh B 00beME, pABHOM 00bEMY
HKT.

B kawecTtBe mNpOAABOYHOM IKUJIKOCTH OOBIYHO MCIOJIB3yeTCsa HePTh s
nooOpIBaronMX CkBakrH U Boma ¢ npo0OaBkoit [TAB tuma OII-10 mis HargeraTenbHBIX
ckBaknH. B mporecce 3akauku pactBopa HCl ypoBeHb KHCIOTBI B MEXTPYOHOM
IIPOCTPAHCTBE MOAEPKUBACTCS Y KPOBJIU IIJIACTA.

Bpewmst BeIep KU KUCIOTHI 3aBUCHT OT MHOTHX (hakTopoB. JIabopaTopHBIE OIBITHI
MOKAa3bIBAIOT, YTO KMCJIOTA pearupyer ¢ KapooHaTaMu OYeHb OBICTPO, 0COOEHHO B TIOPUCTOM
cpeae. IloBelieHHas TemmepaTypa YCKOpSIET peakiuio, a, CIeAOBaTeIbHO, COKpalaeT
BpeMs BBIIEPKKH KUCIOTHI Ha 3a0oe. [Ipm HM3KHMX TemrepaTypax, OTKPHITOM 3a0oe U
COXpaHEHUH o0beMa KHCJIOTHI B TMpejenax o0padaThiBae€MOro HWHTEpPBaJIa BBIJEPIKKA
npojioykaeTcs oT 8 10 24 4, npu 3aJaBJIMBAaHUU BCEH KHUCJIOTHI B IUIACT MPH ILJIACTOBOM
temneparype 15 — 30 °C — no 2 4, npu temnepatype 30 — 60 °C — 1 — 1,5 4. Ilpu 6onee
BBICOKHX TeMIIepaTypax BbIICP)KKa HE TJIAHUPYETCS, TaK KaK MEPEBO/] CKBAXKUHBI HA PEKUM
AKCIUTyaTaIuy MOTpeOyeT OOoJIbIle BPEMEHH, YeM ATO HY>KHO JIJISl TIOJTHOW HEHUTpaTnu3amuu
KHCJIOTHI.

MHOro4uciIeHHbIE ONBITHI U UCCIIEIOBAHUS MTOKA3aIM, YTO KUCJIOTa B KapOOHATHBIX
mopojiax He o0pa3yeT paaualbHBIX PABHOMEPHO pacxXoasimuxcs kaHaiaoB. OOBIYHO 3TO
IPOMOMHBI — PYKaBOOOpa3HbIe KaHaJbl HEMPaBWIBLHON (OPMBI, KOTOPBIE (HOPMHUPYIOTCS
MPEUMYIIECTBEHHO B KaKOM-JIMOO OJHOM WJIM HECKOJIbKMX HaIpaBlIeHUsX. B mopucTsix
KOJUIGKTOpax ¢ KapOOHATHBIM IEMEHTHUPYIOIINM BEIIECTBOM (pacCTBOPEHHE MPOTEKAET
0oJiee paBHOMEPHO BOKPYT CTBOJIAa CKBXMHBI WIJIM NepdopaiinoHHbIX oTBepcTuid. Ho BCce
PaBHO 00pa3yOIIMECs KaHAIBI PACTBOPEHUS TaJICKH OT IPABUIIHBHON PaIUaIbHON CHCTEMBI.
VYBenuueHne Tri1yOMHBI TPOHUKHOBEHHUS pPACTBOpA KHUCIOTHI B TOPOAY JOCTHUTAETCS
yBenudeHueMm koHueHtpauuu HCI B HCX0qHOM pacTBOpE M CKOPOCTH MPOKAYKH, a TaKKe

IMPUMCHCHUEM PA3JIUYHBIX I[O6aBOK, 3aMCVIAIOMIUX pE€aKIUIO.

YBenuueHue UCX0HON KOHIICHTPAIUKA — HEJOCTATOYHO (D PEKTUBHBIN CTIOCO0, TaK
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KaK OH BBI3BIBACT KOPPO3UIO METauia M OOOPYIOBaHUS, CIIOCOOCTBYET OOpa30BaHUIO
HEpPaCTBOPUMBIX OCAJKOB B IMPOAYKTaX pEAKUHUHU. YBEJIUYEHUE CKOPOCTH 3aKauykKu
cuntaercsi HPQPEKTUBHBIM CPEACTBOM, HO OHO JIMMHUTHPYETCS MOTJIOTUTEIbHON
CIOCOOHOCTBIO CKB@)XMHBI M MOIIHOCTBIO MPUMEHSIEMOTO HACOCHOTO OOOpYyIOBaHUS.
ITpumenenue no6aBok — 6osee 3pdexTuBHOE cpencTBo. KommuecTBo yKCyCHOM KUCIOTHI B
pacTBOpe, IPUMEHSAEMOM JJIsl 3aMEJIEHUS], YBEJIMUMBAIOT B HECKOJIBKO Pa3 IO CPABHEHUIO
¢ HeoOXoauMbIM At ctabunuzauuu. Tak, npu ee cogepxkanuu 4 — 5 % ot ob61ero oorema
pacTBOpa CKOPOCTbh HEWTpaJIn3aluy 3aMeuisieTcs B 4 — 5 pasa. OTO 03HA4aET, 4TO pacTBOP
COXPaHUT CBOIO aKTHUBHOCTh HA PACCTOSIHUAX (IPH OJTHOMEPHOM JBWXEHUH) B 4 — 4,5 pa3
OOJIBIIMX MPHU MPOYUX PABHBIX YCIOBUSX.

Kucnotnas oOpabotka mnox pgaBneHueM. llpu  MpocThIX  COJISTHOKUCIOTHBIX
obpadoTkax (CKO) kucnora npoHUKAET B XOPOIIO MPOHUIIAEMbIE MTPOCIION, yaydlias uX U
0e3 TOro XOpolLlyl MpPOHHULAEMOCTb. [l10X0 mpoHMIIaeMble NPOCIOM OCTAKOTCS
HEOXBAaYeHHbIMU. [l yCTpaHEHHMs OTOro HEIOCTAaTKa, CBSI3aHHOIO CO CIIOMCTON
HEOJIHOPOJHOCTBIO TJIACTa, MPUMEHSIOT KHUCIOTHbIE OOpaOOTKH TMMOJA MOBBIIICHHBIM
naBieHueM. [Ipu 3TOM 4eTKO BBIPAKEHHBIE BBICOKOIIPOHUIAEMBIE TIPOCIION U30JIUPYIOTCS
nakepamMu WIM TpeIBAPUTENBbHON 3aKaukKoW B 3TH TIpociou Oydepa — BBHICOKOBSI3KOU
AMYJIbCUM THUNA KuciaoTa B Hedtu. Takum crnocoOoM Mnpu MOCIEAyHOLIed 3aKadyke
KHCJIOTHOTO pPacTBOpa MOXHO 3HAYUTEIbHO YBEJIWYUTh OXBAT IUIACTA [0 TOJIIMHE
BO3/J€MCTBUEM KHCIIOTHI.

CKO nop naBneHueM oOBbIUHO SIBISIETCS TPETHEH Onepanuen mociie BaHH U MPOCTBIX
CKO.

CHayalla Ha CKB&XHUHE MPOBOJATCS OOBIYHBIE MOATOTOBUTEIBHBIE MEPOMPHUSIITHS:
ylajeHue 3a00MHBIX NPOOOK, MapaMHOBBIX OTJIOKEHUH, H30JALUsS OOBOJHUBLIMXCS
MPOCJIOEB WU CO3JaHKe Ha 3a00€ CTOJI0a TSKENIOM )KUIKOCTH B Ipeiesiax 00BOTHUBILIETOCS
HU3a cKkBaXHHbI. O0bIyHO nepes nmposeaeHruemM CKO nox naBieHueM npoyKTUBHBIN I1aCT
U3y4aeTcsl ISl BBIABICHUS MECTOIOJOKEHUS MOIVIOIIAIOIUX IPOCIOEB U UX TOJIIUHBI.
Jlnia npenoxpaneHus 00cagHOM KOJOHHBI OT BBICOKOTO AaBieHus y kposiu riacta Ha HKT
YCTAHABIUBAIOT Makep C sSKopeM. [l u30idLMy WU Ui CHUKEHUS IMOTJIOTUTEIbHON

CITOCOOHOCTH BBICOKOIIPOHUILIACMBIX IIPOCJIOCB B IUIACT HAHETAOT SMYJIbCHIO.
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OMyNbCHIO MPUTOTABIMBAIOT Ipokaukoil cmecu 10 — 12% pactBopa HCl u HedTu
HEHTPOOEKHBIM HACOCOM U3 OJIHOM eMKocTH B npyryro. K jerkum nedtsim mo0aBisioT
IOPUCATKU C SMYJBIMPYIOIIMMH CBOWCTBAMHU, HAalpHUMEp, OKHUCICHHBIA Ma3yT, KUCIBIN
razoitnib. ' posHUU pexomenayet 106aBisiTh aMUHBI, AMAMUHIUOJIEAT U APYTUE BEIIECTBA.

Omynbeust 00b1uHO coctaBisgercs u3 70 % no oowemy pactBopa HCl u 30 % nedru.
B 3aBucuMoOCTH OT crioco®a M BpeMEHM IEpPEMEIIMBAaHUS MOXHO MOJIYYUTb SMYJIbCUU
paznuyHOil BsA3KocTH, BIWIOTH 10 10 Ila-c. Ilpm mpoAomKUTENbHOM NEpeMEIINBaHUU
aocturaercs 0oJpLIasi AUCIIEPCHOCTh AIMYJIBCUU U YBEJIMUYEHHE €€ BI3KOCTH. OObIuHO Ha 1
M TOJIIIIUHBI BEICOKOTIPOHUIIAEMOTO TIPOCIos HeoOxoaumo 1,5 — 2,5 m 3 amynscuun. Paboumii
pacTBOp 3aKauyMBAETCA B TE€X XK€ 00beMax, yTo U npu npocteix CKO.

TepMoOKHCIOTHBIE 00pa0OTKH

Otot Buj BozneicTBus Ha [13C 3akmtouaercs B 00paboTke 320051 CKBaXKHHBI TOpsYEit
KHCJIOTOM, HarpeB KOTOPOI MPOUCXOIUT B PE3YJIbTATE IK30TEPMHUUECKOIN PEaKUU COITHON
KHCJIOThI C MAarHueéM B CIELMAJIbHOM PEaKLMOHHOM HAaKOHEYHMKE, PACIIOIOKEHHOM Ha
koHue HKT, uepes kotopsiit npokaunBaetcs padounii pactsop HCI. [1pu sTom npoucxoaut
clleyrolas peakuusi.

Mg + 2HCI + H,O = MgCl, + H,O + H, + 461,8 x]JIx

[To HEKOTOPBIM TaHHBIM TEMIIEpaTypa pactBopa MoxeT gocturatb 200-300 °C.

CymiecTByIOT /IBa BUa 00PaOOTKH.

Tepmoxumuueckas oopadotka [13C — 06paboTka ropsiueit KUCIOTOH, TP KOTOPO
JUI PACTBOPEHHSI MAarHusl MOJAETCsl U30BITOUHOE KOJUYECTBO KUCIOTHI I PACTBOPEHUS
KapOOHATOB MOPOBI IUTACTa Tak, 4ToObI coxpansiachk koHuenTpauus HC1 10 — 12 %.

TepmoxkuciorHas obpadbotka [I13C — coueranue TEPMOXUMHUUYECKON M HENPEPHIBHO
crenymomen 3a Hel kucnotHor o6pabotku [I3C. Tlpuyem kucnotHas oOpaboTka MOKET
OBbITh, KaK OOBIYHOM, TaK U MOJI AABJICHUEM.

Ckopocts npokauku pactBopa HCl gomknHa ObITh Tako#, 4YTOOBI B TEUEHHUE BCETO
mpolecca Ha BbIXOJI€ HAaKOHEYHHKA Obla OJMHAKOBAs 3allJIlaHUpOBAaHHAs TeMmIepaTypa U
IIOCTOSTHHAsI OCTaTOYHAsl KUCJIOTHOCTh PACTBOPA. DTO YCIOBUE TPYAHO BBIITOJIHUMO, TAK KaK
IPU MPOKAYKE KUCITIOTHI Uepe3 MAarHuii HEMPEPHIBHO U3MEHSIOTCS €0 Macca, HOBEPXHOCTh

COIIPUKOCHOBEHHUA C KHCHOTOﬁ, TEMIICpATypa peaKHHOHHOﬁ CpCabl, KOHICHTpALH:A
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KHUCJIOTBI U JIP. DTO 3aTPYAHSIET pACUET PEKUMA MPOKAYKU KUCIIOTHI.

C mOMOIIIBIO OTMBITHBIX MPOKAYEK B IIOBEPXHOCTHBIX YCIOBHIX OMPEICIUIH, YTO TIPU
JABJICHUSAX HA TyOWHE YCTAaHOBKHM PEAKIMOHHOTO HAKOHEUHHWKa, mpeBbimarmux 3 Mlla,
PEKOMEHTyeTCSl IPUMEHSITh MarHui B BUJIE CTPYXKKH, IPHUEM 4eM OOJIbIIe JaBICHUE, TEM
MarHMeBas CTpPyXKa JO/DKHAa OBITh MeNbue ©  TOHBIIE. TepMOXUMHUYECKHE
constHOKUCIOTHBIe 00paboTku I13C a¢dheKkTuBHBI B CKBaKMHAX ¢ HU3KUMH ILIACTOBBIMHU
TeMIlepaTypaMu, B Tpu3a0OWHON 30HE KOTOPHIX HAOIIOJAETCS OTJIOKEHHUE TBEPABIX
yTJI€BOJIOPOIOB (cMoJibl, mapaduHbl, achanbThl). DTOT BUA OOpabOTKH MOXKET OBITh
MPUMEHEH KakK /i1 KapOOHATHBIX KOJUIEKTOPOB, TaK U JIJIsI TEPPUTCHHBIX MIPU JOCTATOYHO

BBICOKOM MX Kap6OHaTHOCTI/I.

2.3 Kucnotasle 00pabOTKH TEPPUTCHHBIX KOJIJIEKTOPOB

Oco6ennocte CKO TeppureHHbIx (IMECUaHUKU, aJ€BPOJIUTHI M Jp.) KOJIJIECKTOPOB
3aKJIF0YAETCs B TOM, YTO KUCJIOTa B HUX HE (POPMHUPYET OT/EIbHbIEC KaHAIbI, TPOHUKAIOIINE
B IUIACT Ha PA3NIMYHYIO TIyOMHY, KaKk B KapOOHAaTHBIX U TeM Oojiee TpeIIMHOBATHIX
KOJUIEKTOpaXx.

B nanHOM cilydyae KMCJIOTHBIA pacTBOp IMPOHUKAET B IJIACT OOjiee paBHOMEPHO U
KOHTYp €€ MPOHUKHOBEHUS OJU30K K KpyroBoMy. OIHAKO paguyc TakOro KOHTYypa
MPOHUKHOBEHUS 110 TOJIIUHE IJ1acTa OyAeT pa3iIndHbIi B 3aBUCUMOCTH OT MIPOHUIIAEMOCTHU
U MOPHUCTOCTU MPOCIOEB, KOTOPHIX B JIAHHOM HMHTEpBaJie MOXKET ObITh HECKOJIbKO. Eciu
U3BECTHBI MPOHUIIAEMOCTH, TOPUCTOCTH, TOJIIUHBI U KAPOOHATHOCTD OTJIEIBHBIX MPOCIOEB
B CJOHUCTOHEOAHOPOJHOM IIIacTe, TO MPUOJMKEHHO MOXXHO pPACCUUTATh TIIyOHHY
MPOHUKHOBEHUSI KUCIOTHI B IJIACT MO MPOCIOSM IPH 3aKayKe JTaHHOTO 00beMa pacTBOpa
WM HA00OpOT, 3a/1aBasch IIyOMHAMH MPOHUKHOBEHHSI KUCJIOTHI MO MPOCIOSAM, MOKHO
OTIpEeAETUTh HEOOXOAUMBIN 00BEM PACTBOPOB.

Hpyroit ocobenHoctbio CKO siBisieTcst TO, 4TO B KAPOOHATHBIX KOJJIEKTOPaX KUCIO0Ta
pearupyeT (aKTUYECKH C HEOTPaHMYEHHONW Maccol KapOOHATHOTO BeIleCTBa MO Bcew
rIyOrHe 00pa3yrolIerocs kaHaia, TorJa Kak B TEpPUTr€HHbBIX KapOOHATHI COCTABIISIIOT BCETO
JIMIIb HECKOJIBKO MPOILIEHTOB OT 0011ero oobeMa nopozsl. [loaToMy GpoHT HaruHeTaemoro
pacTBopa pacTBOpSiET 3TU KapOOHAThl M HEWTpalM3yeTcs, a MOCIEAYIOUIUe MOPLUUN
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pacTBopa, IBUTAsCh MO MOpaM, B KOTOPHIX KapOOHATHI YK€ YAaJIeHbI, COXPAaHIET CBOIO
MEPBOHAYAIBHYI0 AKTHBHOCTb. OJTO MPUBOAMT K TOMY, 4YTO MpU HOCIEAYIOIIEM
IPEHUPOBAHNUU U3 CKBAXKMHBI CHAYaJIa MOCTYNAaeT KOHUEeHTpupoBaHHblii pactBop HCL, a 3a
HUM HeUTpain3oBaHHass kuciora. CoyiiHAash KHUCJIOTa IMPAKTUYECKH B3aUMOJECHCTBYET
TOJIbKO C KapOOHATHHIMM KOMIIOHEHTaMH, HE BCTyHasi B PEAKIMI0O C OCHOBHOM Maccou
NOpOAbl TEPPHTEINHOI0 KOJIJIEKTOPA, COCTOSIIEr0 W3 CUIMKATHBIX BellecTB (KBapil) U
KAaOJMHOB. OTH BEIECTBA B3aWMOJEUCTBYIOT ¢ (ropuctoBogoponnoit kucinorou (HF),
HAa3bIBAEMOM TaKXKe€ IJIABUKOBOMU.

B3aumoneinicteue HF ¢ kBapeM MpoUCXOIUT 10 CIAEAYIOLIEN PEAKLIMU:

Si0, + 4HF = 2H,0 + SiF,

O6pasyromuiicst propucteiii kpemHuit SiF4 nanee B3auMoIeHCTBYET C BOJIOM:

3SiF, + 4H,0 = Si(OH)4 + 2H,SiFs

KpemuedropucroBonopoanas kucinora H,SiFg ocraercst B pacTBope, a KpeMHHEBas
kuciora Si(OH)s mo ,Mepe CHUXKEHHS KHUCJIOTHOCTH pacTBOpa MOXeT o00pa3oBaTh
CTYAHEOOpa3HbIl Tellb, 3aKYMOPUBAIOMIMK MOPHI TuiacTa. s mpenoTBpamieHusl 3TOTro
¢dropucTast KUCI0Ta YOTPEOISETCS TOIBKO B CMECH C COJISIHOM KUCIOTOU JIJISl yAepHKAHUS
KPEMHHUEBOM KUCIOTHI B pacTtBope. Paboumii pacTBOp KUCIOTHI Ui BO3ACHCTBHS Ha
TEPPUTrE€HHBIE KOJUIEKTOPBI 00bIYHO coaepkuT 8 — 10 % constHOM kucnoTel U 3 — 5 %
¢dropucToBOIOPOAHON. DTOPUCTOBOAOPOJHAS KHUCIOTAa PACTBOPSIET aAIIOMOCHIIUKATHI
COTJIACHO CIIEAYIOLIEH PEaKIUu:

H,AL,Si,0, +14HF = 2ALF, + 2SiF, + 9H,0

Oo6pazyromuiics ¢propucteiii amomunuii AlF; octaetcst B pactBope, a propuctslii
kpemuwnii SiF4 nanee B3anMoIeHCTBYET C BOION, 00pa3yst KDEMHUEBYIO KUCIIOTY.

Bzaumopericteue HF ¢ 3epHUCTBIM KBaplem IMPOTEKAET YPE3IBBIYANHO MEJIEHHO, A C
amomocuinkatoM HiAlS1,09 mpoucxoaut ObICTPO, HO MEAJICHHEE, YEM B3aUMOJICHCTBUE

HCI ¢ kap6onaTamu.

[ToaTomy o00paboTka TEpPUT€HHBIX  KOJUJIEKTOPOB CMEChIO  COJITHOM U
(TOPUCTOBOOPOHONM KHUCJIOT IeJiecooOpa3Ha Kak sl yAaJieHus KapOOHATHBIX

HEMCHTHUPYOIIUX BCIICCTB, TaK W JId PACTBOPCHUS TJIMHUCTOIO MarcpuaJia. IIo stum
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npuurHaMm cmeck HCL n HF Ha3bIBatoT INIMHOKHUCIOTOM.

[Taps! GTOPUCTOBOAOPOIHON KHUCIOTHI SIAOBUTHI, U OOpallleHue ¢ Hell TpeOyeT Mep
npeaocTopokHOCTH. KpoMme TOro, oHa MMeeT BBICOKYIO cToMMOCTh. Ilociennee Bpems
[IMPOKOE MPUMEHEHUE HAXOAHUT MOPOIIKO0Opa3HOe BelecTBO Oudropua-hTopua aMMOHuUs
NH FHF+NH4F, xoTophbIii MeHee onaceH B 00pallleH1H, CPaBHUTEIBHO JICIICB, XOTS TAKKe
TpeOyeTr Mmep 3amuThl. [lopomok OudTopua-propus amMMOHUS NPU PACTBOPEHHUU €r0 B
pacTBOpE COJISTHOM KHCJIOTHI YACTUYHO €€ HeuTpannsyeT. [103ToMy aisi mpuUroToBIECHHUS
TJIMHOKUCIIOTHI B 3TOM citydae ucrnosb3yercs pactBop HCl noBbIIEHHON KOHLIEHTpALUH.
Peakuust mpoUCXOIUT MO CIEAYIOLIEH CXeMe:

NH4FHF + HCI1 = 2HF + NH4Cl

NH4F + HCI = HF + NH4Cl

Jlisa monmy4yeHus: TIIMHOKUCIOTHI, comepxaiei 4 % HF u 8 % HCL, neo6xoaumo
umeTh ucxoanyo konmeHTpauuo HCl 13 % u B 1 M 3 Takol KUCIOTHI pacTBOPUTH 71 Kr
TOBapHOro OudTOpUA-PTOPUI-aMMOHHUS C coaepkanueM 56 % dropa.

Jlst tuaOKHCIIOTHL ¢ coaepxkanneM HF 5 % u HCI 10 % uncxomnast KOHIIEHTpaIus
HCI 16 %, u na 1 M® pactBopa Heo6xoauMo 80 KI' IIOPOIIKA.

['munoxucnota (4 % HF + 8 % HCI) xak TakoBas ynorpediusercss 1ist o0paboTKu
nopon, coaepxamux kapobonatoB He Oonee 0,5 %. Ilockonpky oOHa pacTBOpsieT
LIEMEHTHUPYIOIIIEE BEIIECTBO TEPPUIE€HHBIX KOJUIEKTOPOB, €€ KOJIMYECTBO sl 00pabOTKU
noI0MpaeTcs ONMBITHBIM MTyTEM BO M30€KaHue HapylleHus yctoiunBoctu noposl B [13C.

Kak mnpaBuno, TeppureHHsle MNOpPOABI COJAEpKaT Majno KapooHaToB. IlosTomy
INPUMEHSIOT JABYXCTYIEHYATYI0 KHCIOTHYIO 00paboTky. Chawana oOpabartbiBator [13C
oO0bruHbIM  pactBopoM HCI (06bruno 12 — 15 % cocrtaBa), a 3areM 3aKayuBaiOT
rnuHokucnoty. CossgHast kucioTa pactBopsieT kapooHatsl B [13C, uro npepoTBpaiaet npu
nocneayroiei 3akauke pactsopa HF oOpa3zoBanue B mopax miaacta ocagkoB (TOPHCTOTO
KaJbIUs U APYTUX (PTOPHUIIOB, OCIOXKHSIIOMIMX MPOLIECC, U COXPAHSIET JOBOJIBHO OOJIbIIOE
konnuectBo HF 111 pacTBopeHus inH, apruyiiInToB, CIIOI U IPYTHMX NOPO1000pa3yoINX
CHWJIMKaTHbIX KOMHOHEHTOB. Kpome Toro, ynanenne kapoonatoB u3 II3C mno3BossieT

COXpaHUTh Ha HYXHOM YpOBHE KHUCIOTHOCTb OTpearupoBaHHoro pactBopa HF nmns
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MpEeaynpexacHuss 00pa3oBaHUsS  CTYyJAHEOOPA3HOTO Telsi KPEMHHEBOW  KHUCIOTHI,

3aKyYIIOPHBAIOLICTO I1J1ACT.
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3AJIAHUE JIJISI PA3JIEJIA

«®AHAHCOBBI MEHEI)KMEHT, PECYPCO3®®EKTUBHOCTH !

PECYPCOCBEPEXEHUE)
Crynenty:
I'pynna DoUO
2bMe6r 3axapoB Anekceit CepreeBud
Ixona WP OTtaeaenne mkosnsl (HOII) OTaesenue
He(TerazoBoro jejaa
YpoBeHnb o0pa3oBanusi | Marucrparypa | Hanpasienne/cnennansnocts | 21.04.01 Hedreraszosoe
aeJ10

pecypcocoepe:keHmne»:

Hcxoanblie n1anHble K pa3aeny «OUHAHCOBBII MEHEIKMEHT, pecypco3(p(PeKTUBHOCTH U

1. Cmoumocms pecypcos mnayumnozo uccredosanus (HH):
MAMEPUATLHO-MEXHUYECKUX, IHEPLeMUUecKUX, (OUHAHCOBYIX,
UHPOPMAYUOHHBIX U UeN0BEHECKUX

Cmoumocmob 1abopamopHuIX uccnedo8anull
KUCIOMHBIX COCMABO8: MAMEPUATbHO-TNEXHUYECKUX,
IHeP2emMU4ecKux, (UHAHCOBLIX, UHPOPMAYUOHHBIX U
Yen08eHecKux

2. Hopmbl u HOpMamuesl pacxo008aHuUs pecypcos

Hopmuwl u nopmamuewvl pacxodosanus pecypcog

3. HCI’!OJlb3y€Ma}Z cucmema Ha]lOZOO6]lOJfCeHZUZ, cmaeKu
HAJ102086, OmUuCﬂEHMﬁ, ()MCKOHmupO@aHMﬂ u erc)umoeaHuﬂ

HCI’IO]lb3y€MClﬂ cucmema HClJlOZOO6JlOOfC€Huﬂ, cmaeku
HAJ102086, OMmuuUCIeHUl

IlepeyeHb BONPOCOB, MOJIEKAIIMX HCCIET0BAHNIO, TPOEKTHPOBAHUIO U pa3padoTke:

1. Oyenkxa xommepuecko2o nOmMeHYUALd, NEPCHEKMUBHOCIU U
ATbMEPHAMUE — NPOBEOeHUsT  MEXHONo2UU ¢ NO3Uyul
pecypcoaghghexmusnocmu u pecypcocobepesicenus

1.1. AHanu3 KOHKYPEHMHbIX MEeXHUYECKUX PeueHUli C
nosuyuu pecypcoappexmusrnocmu u
pecypcocbepesrcenus

2. IInanuposanue u ¢popmuposanue 0100xcema HAYYHLIX
uccne0o8anul

1.2. Ilnanuposanue u @opmuposanue 010020cema
HAYYHBIX UCCTIEA0BAHU

3. Onpedenenue  pecypcHoul (pecypcocbepezaioweli),
unancosoll, 010HCeMHOU, COYUATLHOU U IKOHOMUYECKOLU
aghghexmusnocmu ucciedosanus

1.3.0npedenenue pecypchoii (pecypcocbepezaioweii),
¢unancosotl, 610021Cemnol, CoyuUaIbHoU u
IKOHOMUYECKOU IPHeKxmueHocmu uccied08anus

Ilepeyens rpaguyeckoro marepualjia:

1. Oyenka KOHKYPEeHMOCNOCOOHOCIU MEXHUYECKUX PeuleHUll
2. I'pagux nposedenust u 6r00dcem mexnHoio2uu

3. Oyenka pecypcHoil, QuHaAHCOB0I U IKOHOMUYECKOU IPDEKMUBGHOCMU MEXHOIO2UU

JaTa Bbl1auM 3ajaHus /19 pa3/jesia 1o JUHeiHOMY rpauky

3aganue BbIAAJ KOHCYJBbTAHT:

JloKkHOCTD (015 (0] ‘Y4eHasi cTeneHb, Moanucey Jara
3BaHMe
HoueHt Hlap¢p U.B. K.2.H
3aganue NPUHHAJI K HCIIOJTHEHUIO CTYACHT:
I'pynna [)7(0) Moanucey Harta
2bMe6I 3axapoB Anexceil CepreeBud
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7. OUHAHCOBBIA MEHEKMEHT
OKkoHOMHYECKOe  00OCHOBaHME  (PU3UKO-XUMUYECKHUX  MCCIEIOBAaHUMN

KHMCJIOTHBIX COCTaBOB

Lenpto pacuera ABISIETCS OSKOHOMHUYECKas OLIEHKa MPOBEACHUS
7a00paTOPHBIX Pa0dOT TO BBISBICHUIO ONTHUMAJIBHOTO KHUCJIOTHOTO COCTaBa IS
00pabOTKK TMpHU3a00MHON 30HBI CKBaXHHBI. [lo Mepe m00bIYM JKUIKUX U
ra3oo0pa3HbIX YIJIEBOJIOPOJOB, COCTOSIHUE MPU3a00HOM 30HBI CKBaKUHBI
MOCTENIEHHO YXYJIIaeTcs, oOpa3yloTcsi pa3IUYyHOTO poja pacTBOPUMBIE U
HEPACTBOPUMBIE OTJIOKEHHS, KOTOPbIE CHUXKAIOT MPOJYKTUBHOCTH JTOOBIBAIOIIMX
ckBakuH. CBs3aH JaHHBIA MPOIECC C 3aKyHNOPKOH MOp M TPEHIMH KOJUJIEKTOpa
BOMM3M 32004 CKBAXKMHBI KOJbMATaHTAMH, B CIIEJCTBUE 4YEro YMEHBIIAETCS
MPOHUIIAEMOCTh TMPU3A00MHON 30HBI TUIacTa. B JaHHOW TIJlaBe OTpPaKeHBI U
MIPOBEICHBI PAacUeThl BCEX BHUAOB pACXOJIOB, HAMpPaBICHHBIX HA TIPOBEICHUE
HAyYHOTO HCCHAEAOBaHUS (U3UKO-XUMHUYECKUX U (PUIBTPAMOHHBIX CBOWCTB
KHCIIOTHBIX COCTABOB.

3aTpaThl Ha BHIMOJIHEHUE HAYYHO-UCCIEI0BATEIbCKOTO MPOEKTa BKIOYAIOT
B ce0s1 ClIeIyIOLIUE IIEMEHTBI:

— 3arpaThl Ha mpuoOpeTeHne 000PyAOBaAHNUS;

— 3aTpaThl HA IPUOOPETEHHE PACXOIHBIX MATEPUAJIOB;
— 3aTpaThbl Ha OIUIATY TPY/a;

— 3aTpaThl Ha CTPAXOBbIE B3HOCHI;

— 3aTpaTbl HA aMOPTU3AI[MOHHBIE OTUUCIICHUS;

— HAaKJIAJHBIE PACXO/IbI.

7.1 Pacuer 3aTpart Ha IpuoOpeTeHne 000pyI0BaHUS

O6opynoBaHue TMpeAHa3HAYEHO [IJIi HEMOCPEJICTBEHHOI'O IPOBEICHMUS
7ab0opaTOpHBIX PAOOT C MENbl0 ompeneneHus (U3NKO-XUMHUYECKHUX CBOWCTB
KHCIIOTHBIX ~ COCTaBOB. Takke  MOXET  HCIOJb30BATbCSI B KauyecTBE
BCIIOMOTATEIILHBIX AJIEMEHTOB JIJIsl YIyUYIIEHUS Ka4eCTBa W CKOPOCTH MPOBEICHUS

(I)I/IBI/IKO—XI/IMI/I‘IGCKI/IX AdHAaJIN30B.
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CornacHo npasunam 1. 5 [IBY 6/01 «YueT 0CHOBHBIX CPEICTB» pa3peuieHo
OTpa)kaTb OCHOBHBIE CpPEJICTBa, I€pBOHAYaIbHAS CTOUMOCTh KOTOPBIX HE
MPEBBIIIAET YCTAHOBIEHHOTO JIMMHUTA, B COCTABE MAaTEPUATIbHO-ITPOU3BOICTBEHHBIX
3amacoB. BemumuumHa numura coctaBisier 40 Thicsd pyOsieil. DTO 3HAYUT, YTO
00beKThI 10 40 ThICSY pyOsieil MOKHO MPUHSATH K y4ETy OJHHUM U3 JIBYX CIIOCOOOB:
au00 KaKk OCHOBHBIE cpejicTBa, Jinbo kak MII3. B manHoit pabore o6opynoBaHue
cTouMocThi0 MeHbIe 100 Toics4 pyOIiei mpupaBHEHO K OCHOBHBIM CPEICTBAM.

Croumocth o0OOpyaoBaHus TpeAcTaBiieHa B Tabnuue 16. CroumMocThb

AO0CTAaBKM YK€ BKIIFOUCHA B CAMHHUIY CTOUMOCTHU O60pyaOBaHI/I${.

Tabnuma 16 — CtoumMocTs nepedHst 0600py10BaHHUs

Ilena exMHULBI O0mas cTouMoCTh

HaumenoBaHue Koa-Bo| o6opynoBanusi, | oGopyaoBanus, (3;1),
pyoO. ThIC. PYO.
CYI_HI/IJIBHBEI/I mkad A7 TpOBEICHUS 3 50290 150870
WCIBITAHUN TEPMOCTAOMIBHOCTH
Cranarmometp CT-2 1 41880 41880
Kpuocrar (10 -50 °C) 1 200000 200000
M Torosast ieHa 000pyA0BaHUS U MAaTEPHAJIOB 392750

7.2 Pacuer 3aTpat Ha MpuoOpeTeHNE PACXOTHBIX MATEPHUATIOB
BenuumHa pacxonoB, 3aTpaueHHBIX Ha MPHUOOPETEHHE MaTEpHAaJIOB,

HCIIOJIb3YCMBbIX, HCTIOCPCACTBCHHO, B naGopaTopHHx pa60Tax, paccUrUThIBACTCA I10

dbopmyre:
3M :(1+kt)'zlli *Npacxi 5
i=1

re: m — KOJMYECTBO BHJIOB MAaTEpHAIIbHBIX PECYpCOB, MOTPEOJIAEMBIX MpU
BBIMIOJTHEHUH HAyYHOTO HCCIIEAOBAHNUS;
Npacxi — KOIMYECTBO MaTEpPUANIBHBIX PECYPCOB i-I0 BUJAA, IIAHUPYEMBIX K
MCTIOJIb30BAHUIO TIPY BBIITOJHEHUH HAYYHOTO MCCIe10BaHus (IIT.);
L|; — nena nmpuoOpeTeHus: €AUHULIBI i-T0 BUAA MOTPEOIIEMbIX MaTepUaIbHBIX
pecypcoB (py0./mT.);
kr— k03¢ (HULIMEHT, YIUTHIBAIOLINI TPAHCTIOPTHO-3arOTOBUTEIBHBIE PACXObI

KoadduuuenT kr, onmuchiBaromii TpaHCIIOPTHBIE PAcXolbl Ha JOCTAaBKY

MaTepHuaoB MPUHUMAETCSI MUHUMAJIbLHBIM, paBHbIM 15 % (T1.€. kr=0,15) ot camoii
89



CTOMMOCTH 3THUX MAaTepuasioB. MUHUMAaJIbHBII YPOBEHb CTOMMOCTH JIOCTaBKU
OOBSCHSIETCS TEeM, YTO BCE€ MaTepHalbl M W3JACIUS HAXONIATCS B TOpPOAE, TJe
MPOBOJISATCS UCTIBITAHUS.

Bce paccumranHble MaTepuWalbHBIE  3aTpaThl, HEOOXOIUMBIE IS
npoBeieHus] J1abOpaToOpHBIX paboT, HANpaBlI€HHbIE Ha H3Y4YeHUE (PUBUKO-

XUMHUYECKHX CBOMCTB, pecTaBIeHbI B Tabmuie 17.

Tabnuma 17 — CtouMocTh MaTepuaioB AJisi 1Ta0OPaTOPHBIX UCCIIEIOBAHUN

3arparsbl Ha
HanmeHoBaHue En. u3m. Koa-Bo [ena 3a en., maTtepuaibl, (3M),
pyo. DYG.
Creknsaabie 6anouku 100 mi It 150 78 11700
CranpHble TUTACTUHBI TSI
KOPPO3UOHHBIX [t 200 108 21600
uccnegoanuii Ct 20
Urna ays ctanarmometpa It 3 509 1527
CT-2 npsimast
Urna ays ctanarmometpa It 1 600 600
CT-2 n3ornyras
MpamopHbIe TabIETKH [t 100 170 17000
Cuto 200 memn [T 3 1750 5250
Yamka [letpu [t 150 42 6300
Konb6a bynsena 116, 150 232 34800
Boponka broxHepa 116, 150 325 48750
[TepuaTku pe3nHOBBIE Yn 5 650 3250
CymMmapHas CTOMMOCTh 150777
Wtoro, ¢ yuetoM TpaHcnopTHBIX pacxoaoB (15 %) 173393,55

Takum oOpazoM, CTOUMOCTh MPUOOPETEHUS MATEPUATIOB JIJISl TTPOBEACHUS
nabopaTopHbIX paboT Mo pacuetam coctaBmia 173393,55 pyo.

7.3 AMOPTU3alIMOHHBIE OTYUCIICHUS

3aTparbl OMPENENSIOTCS, WCXOAS W3 OallaHCOBOM CTOMMOCTH OCHOBHBIX
IPOU3BOJICTBEHHBIX (POHIOB M HEMaTepUAIbHBIX AKTUBOB, YTBEPXKICHHBIX B
YCTAaHOBJICHHOM  TIOPSJKE HOPM  aMOPTH3AIMH, YyYWUTHIBAS  YCKOPEHHYIO
aMOpPTH3AIMI0 WX aKTUBHOM dactu. Hopwmbpl amoprtmzarmuu st o00pyaoBaHUS
BbIOMpaeM coriacHo [Tocranosnenue [IpaButensctBa PO ot 01.01.2002 N 1 (pen.
or 07.07.2016) "O Kunaccudukanuu OCHOBHBIX CPEACTB, BKIIOUYAEMBIX B

aMOpTU3alMOHHBIE Tpynnbl” [15].
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Tabnuma 18 — Pacyer aMOpTHU3alIMOHHBIX OTYUCIICHUH TIPU UCIIOIBb30BAHUN

KpHOCTaTa
Mecsn OcTaTO4YHAs CTOMMOCTB, PYO. AMOPTH3AIMOHHBIE
OTYMCIEHUs, pyoO.

Uionpb 200000 6667
Urons 193333 6444
ABTyCT 186889 6230
CeHTs10pb 180659 6022
OKT0pb 174637 5801
Hosi6pe 168816 607
[lexabphb 163189 5440
AuBaphb 157749 5258
DeBpaib 152491 5083
Mapt 147408 4914
Arnpenb 142494 4750
Hroro 62256

Ta6muma 19 — PacyeT aMopTH3alIMOHHBIX OTYUCIICHUH TIPU UCIIOIB30BaHUU

CYLIUIILHOTO 1IKada

Mecsn OcTaro4Has CTOMMOCTb, Py0. AMOPTU3ALMOHHbIE

OTYHCJIEHHS, PYO.
HioH 50290 1676
Uronb 48614 1620
Asrycr 46993 1566
CenTs16pb 45427 1514
OkTs06pB 43913 1464
Hosi0ps 42449 1415
Aexabpn 41034 1368
uBapy 39666 1322
Deppanb 38344 1278
Mapt 37066 1236
Anipers 35830 1194
Hroro 15653

Tabnuma 20 — PacyeT aMOpTHU3alIMOHHBIX OTYUCIIEHUH TIPU UCIIOIb30BAHUN

Cranarmomerpa CT-2

Mecst OcTaTouyHasi CTOUMOCTB, pyO. AMOPTH3AIHMOHHEIE
OTYMCIICHUSI, PYO.
Wronn 41880 3490
Wronb 38390 3199,17
ABrycr 35190,83 2932,57
CenTs16pb 32258,26 2688,19
OKTs0pb 29570,08 2464,17
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Hos6pp 27105,9 2258,83
Jlexabpb 24847,08 2070,59
SIHBapp 22776,49 1898,04
DeBpaib 20878,45 1739,87
Maprt 19138,58 1594,88
Arnpenb 17543,69 1461,97
Hroro 25798,28

OO6masi cyMMa aMOpPTU3ALMOHHBIX OTYUCIEHHM C YYETOM BCEX BHUJOB
obopynoBanus coctaBuina 103707,3 py0.
7.4 3aTpaThl 10 OCHOBHOM 3apabOTHOM T1aTe
JlaHHas cTaThs pacXx0/I0B BKIFOUAET OCHOBHYIO 3apa0O0THYIO TUIATY HAYYHBIX
U WHXCHEPHO-TEXHUYECKUX PAOOTHUKOB, HEMOCPEICTBEHHO YYACTBYIOUIUX B
BBITIOJIHEHUU PadOT Mo AaHHOW TeMme. JJis BBIMOIHEHHUS paOOT MpPUBJIEKAIHUCH |
PYKOBOJIUTENH, 2 NHXKEHEpa U 2 JabopaHTa.

MecsiaHbIN T0KHOCTHOM OKJIaa pabOTHUKA!
3,=3.-(I+k, +k) Kk,
rae: 3. — 3apaboTHas maTa no TapudHoOi cTaBke, pyo.;
Kup — mpemMuanbHelil ko3¢ duuneHT, paBHslii 0,3;

k, — koapuument gomnaT u HaaOaBOK cocTaBisieT mpumepHo 0,2;

kp, — pailoHHbIil k03¢ punnenT, paBubiil 1,3 (a1 Tomcka).

Tabmauua 21 — PaccuntaHuble JOJDKHOCTHBIE MECSUYHBIE OKJIa bl

HUcnoanuresnn Paszpsan kx 3rc, pyO. 3u, pyo
PykoBonurens 4 2,18 13080 25500
Nmxenep 3 1,68 10080 19700
JlaGopaHT 1 1 6000 11700

CpenneaHeBHas 3apabOTHAs MJlaTa pacCUUTHIBAaeTCA 10 hopmyie:

3

JH

_3,-M

rje: 3y — MECAYHbIN JOJDKHOCTHOM OKJIal paboTHHKA, PYO.;

M — KonMuecTBO MecAleB paboThl O3 OTITyCKa B TEUEHHUE TOA:

npu otycke B 24 pab. nua M =11,2 mecsia, 5S-a1HeBHas HeENs;

npu otmycke B 48 pab. queii M=10,4 mecsia, 6-1HEeBHAs HEJES;
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Fn — nelictBurensHBI TOMOBOM (OHA paboyero BpEeMEHH HAyYHO-
TEXHUYECKOTO TIepcoHana, pad. mH. (tabmura 22).
Tabmuma 22 — T'omoBoii ¢oHa paboyero BpeMEHHM HAyYHO-TEXHHYECKOTO

nepconana B 2016 r.

IMoka3zarenu padGoyero BpeMeHH PykoBoautesn|Unxenep| Jlabopanrt

Kanengapnoe uncio gueu 365
KoimuectBo HEpabounx IHEN

p A 98 118 118
- BBIXOJIHBIC U MPA3JHUYHbIC THU
[ToTepu pabouero BpeMeHH, THU
- OTIYCK 48 24 24
- HEBBIXOIBI 10 0OJIE3HU 16 18 10

elCTBUTEIBHBIN ronoBoi ¢hoH paboyero BpeMeH!

fHH AloBOi omz p p ’ 203 205 213

[IpousBens pacyeT ¢ ydeToMm rofoBoro ¢oHma pabodero BpeMeHH, TOTyInM
CpeHETHEBHYIO 3apa0OTHYIO TIIaTa JyIsl Kaxk10ro padodero (Tabmuia 23).

Tabnuna 23 — CpeanenneBHas 3apaboTHasl 1iaTa A HAYYHO-TEXHUYECKOTO

nepcoHalia
Hcnoanurennb PykoBoauTeib Hnxenep JlaGopaHT
Cpennenuennas 311, py0. 1307 1074 615

OcHoBHas 3apaboTHas MJIaTa pacCCUUTHIBAETCS M0 cieayrolen hopmyre:
3OCH - 3Z[H ) Tp
rae: 3o — OCHOBHAS 3apab0THAs IIaTa OJHOTO pabOTHHKA;
T, — IpoAoIKUTENEHOCT,  padOT,  BBINOJIHAEMBIX  HAYYHO-TEXHUYECKUM

paboTHuKOM, pad. qH. (Tabnuima 24);

3 — CpeHeIHEBHAS 3apa0oTHAas IJ1aTa paboOTHHUKA, PYO.

Tabmuma 24 — IlpomomKuTeNbHOCTh pabOT, BBINOJHSAEMBIX HAay4HO-

TEXHUYCCKHUM IICPCOHAIIOM

IToxa3artenn paGouyero BpeMeHn PyxoBoauress| Unxkenep |JlabopaHnT
c 01.06 mo 31.12 214
Kanenmapaoe unciao gHel 2017 .
HAAPHOE HHCITO AHEH ¢ 01.01 mo 31.04 120
2018 1.
KonnvectBo Hepabounx aHEH c01.06 mo 31.12
36 65
- BBIXOJIHBIC U NPA3JHUYHBIE THU 2017 r.
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c 01.01 mo 31.04

2018 1. 24 37

c 01.06 mo 31.12 5 20 i
[Torepu paGouero BpeMeHH, AHU 2017 r.
- oTmyck  HeBbIXoJsI 1o Oose3uu |¢ 01.01 mo 31.04

2 - 5

2018 1.
[IpoaomKUTENBHOCT PAaOOT, BBITOJHIEMBIX HAayYHO-
TEXHU4YeCKUM paboTtHukoMm B mepuon ¢ 01.06.2017 mo 267 212 207
31.04.2018 r., pab. aH.

[IpousBenss pacuer ¢ y4eTOM MPOJOLKUTENBHOCTH PA0OT I KaXKAOTrO
HAyYHO-TEXHUYECKOTO0 pa0OTHHUKA, TMOJYYUM OCHOBHYIO 3apabOTHYIO IUIaTy

pabotnuka 3a nepuog ¢ 01.06.2017 mo 31.04.2018 r. (tabmuma 25).

Tabnumna 25 — OcHoBHas 3apaboTHas IUiaTa IS HAYYHO-TEXHUYECKOTO

nepconana 3a nepuoj ¢ 01.06.2017 mo 31.04.2018 r

Hcnosnurein PykoBoaurennb HNuoxenep JlabopaHT

OcunosHnas 311, py6. 348969 227688 127305

OOGmue 3aTpaThl HA OCHOBHYIO 3apa0OTHYIO IJIaTy HAYyYHO-TEXHHUYECKOIO
NEPCOHAJNIa, HEMOCPEJACTBEHHO y4YacTBYIOIMIETO B  TPOBOAUMBIX  paboTax,
coctaBysroT 1058955 py6. (0oauH MWUIMOH TSATHAECIT BOCEMb THICSAY JIEBATHCOT
MATHIECAT TATh PyOIeit).

7.5 3aTpaThl Ha €IMHOPA30BBIC BHITUIATHI B CBS3HU CO CIade 3Tamna

B pesynbpraTte paboThl ObUIM MOHECEHBI 3aTpaThl Ha €IWHOBPEMEHHBIC
BBITLJIATHI paOOTHUKAM JEHEXKHBIX CPEJCTB B CBSI3M CO Clayell MPOMEXYTOYHOTO
srana. ClenoBaTtesbHO, TMPU pacdyeTe 3arpaT Ha IMPOBEJAEHUE JaHHOU
HKCIIEPUMEHTATLHON pabOThl HEOOXOAMMO WX Yy4yecTh. Pe3ynbpTaThl 3aTpar Ha

€IMHOBPEMEHHBIE BHITIATHI B CBSI3U CO CIA4€H dTara, mpecTaBiIeHbI B Tabuiie 26.

Ta6nuna 26 — CyMMbI € TMHOBPEMEHHBIX BBITLIAT

Hcnoanuresan CyMma BBIILIATHI, PYO.

PykoBoauTenn 80 000
Nnxenep 70 000
JlaGopaHT 60 000

7.6 Otuncnenust BO BHEOIOHKETHbIE (POH/IBI
JlanHast CTaThsl pPacXolIOB OTpa)kaeT o0Os3aTeIbHBIE OTYHUCICHUS II0

YCTAaHOBJICHHBIM 3aKOHOAATCJIbCTBOM PO HOpMaM rocygapCTBCHHOI'O CTpaxoBaHUA
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(®CC), nencuonnoro donma (I1D) u megumuackoro crpaxoBanus (POOMC) ot
3aTpaTt Ha OIJIaTy TpyAa paOOTHUKOB.
Benuuuna oTunciieHnit BO BHEOIOIKETHBIE (DOH/IBI ONIPEAEIISIETCS UCXOS U3
cnenyromei GopMyIb:
3

= kBHGG ) (3 + 3;{0n)

BHEO OCH

T71€: Ksnes — KOO (DHUIMEHT OTUMCIICHUI HA YIIJIATy BO BHEOKOKETHBIE (DOHTBI
(meracuonnbiit GoHA, GoH 00I3aTETHHOTO METUITMHCKOTO CTPAXOBAHUS U TIP. ).

Ha 2016 r. B cooTBeTcTBUU ¢ DenepanibHbIM 3aKkOHOM OT 24.07.2009 Ne212-

®3 ycraHOBIIEH pa3Mmep CTpaxoBbiX B3HOcOB paBHbI 30 %. CorynacHo

KJIaCCI/I(I)I/IKaIII/II/I BHUI0B AKOHOMHUYECKOMN JCATCIBHOCTH, YCTaHaBJIMBACTCA

ctpaxoBoi B3HoC 0,2 % [15].

Tabnuna 27 — Pazmep 00s13aTeAbHBIX OTYUCICHUHN CTPaXOBBIX B3HOCOB

Buna 3arpar PykoBoaurenn Nuxenep JlabopaHT
Ocnognas 311, py0. 348969 227688 127305
Ennnopa3oBble BBIIUIATHL, PYO. 80 000 70 000 60 000
Pa3mep cTpaxoBbIX B3HOCOB, PYO. 129548,6 89901,8 1131322
CymMapHbIe cTpaxoBbl€ B3HOCHI JIJIs1 BCETO MEPCOHAIA COCTABUIN 422484.,4

7.7 HakimagHple pacxoibl
Benuunna Haki1aHBIX 3aTpaT 00yCIIaBIMBACTCS PACX0AaMH, HE TTOTIABIITMHU
B TMPEAbIAYIIME CTaTbM pPacXxo/IOB, TakKUE€ KakK Ie4aTh, KCEPOKONHPOBAHUE
MaTEpPUaAIOB MCCIEIOBAHUMN, OIUIaTa YCIYr CBA3U, DJEKTposHepruu U T.1. OHa

paccuuThIBaeTCS COrIacHoO hopMyIie:

3Ha1<n = knp ) 216 3i

rie: Kyp — K03 (PUIUEHT, yIUThIBAIOIINN HAKJIQAHbBIE PACXOIBL.
Benmuunna koadduimenta HaKIaIHBIX PacX0I0B MPUHUMAETCS B pa3Mepe
20 % (t.e. 0,20).
3, ..=0,20-(382750+173393,55+1058955 +340000 + 419686, 5 +
+103707,3) =495698,5
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7.8 dopmupoBaHue 010)KeTa HAyYHO-UCCIIEI0BATEIHCKOTO MTPOEKTa

Benuunna OromxeTa Ha 1a00paTOPHBIN KOMIUIEKC UCCIIETOBAHUN SIBISETCS
HUOKHUM TIPEJEJIOM [0 YPOBHIO 3aTpaT, KOTOPBIM 3alllMIIaeTcsi Hay4HOU
opraHuzanueil npu GopMUPOBAHUH JOTOBOPA C 3aKAZUHKOM.

bromxer BkitoyaeT B ceOsl yUeT BCeX paHee pacCUUTAHHBIX HEOOXOAMMBIX
3aTpar, 1J1sl IPOBE/ICHUS HAYYHbIX UCCIEI0OBAaHUI U MOJIy4eHHs, B KOHEUHOM UTOTE,
pe3ynbTara B BHJE BBIOPAHHOIO KHUCJIOTHOTO COCTaBa, KOTOPBIA MO3BOJHT
YBEIUYUTH MPOHUIIAEMOCTh MPU3a00MHON 30HBI CKBAKUHBI.

Ta6nuna 28 — [lepeueHb pabOT U UX CTOUMOCTD

HanMeHoBaHME CTATBH Cymma, pyo. IIpuMmeyanue
3aTpathl Ha 000pyAOBaHUE 382750 ITynkt 7.1
3aTpaThl Ha paCXOIHbIE MATEPUAIIBI 173393,5 [TynkT 7.2
AMOPTHU3ALMOHHBIE OTUUCTICHUS 122215,5 [lynkr 7.3
3aTpathl O OCHOBHOM 3apabOTHOM TUIaTe 1058955 [Tynkr 7.4
3arpatsl O JOMOJHUTEILHOM 3apabOTHOM MIaTe 340000 [Tyt 7.5
OTtuucieHus: BO BHEOIOHKETHBIC (POHIBI 422484.,4 [TynkT7.6
Haknagnsle pacxo/sl 495698,5 ITynxr 7.7
Wrtorosas BenuuMHa 3aTpar 2992699 Cymma cr. 1-7

bromketHpii  GoHI, CcHOPMHPOBAHHBIA ISl TPOBEICHUS HAYYHO-
UCCIIEIOBATENLCKOM paboThl MO MOAOOPY ONTHMAIbHOTO KHCIOTHOTO COCTaBa
coctaBui 2992699 py0.

7.9 PentalenbHOCTh MPOBEACHUS Ta00OPATOPHBIX aHATU30B

[IpousBoauTcss  pacyeT  pEHTA0EIbHOCTM  JIaHHBIX  JA0OPATOPHBIX

uccneaoBanui 1]

AH = (llo(lmll) - (j:(ﬁlmu)2 ) * qr,t - (HO(lmu) - (:’r{:(orlmu)1 ) * q//

06 o
rae Cheipyyp — HOJHAs CeOECTOMMOCTh TOBAapHOW 100br4M IT. HedTH 10
pean3alyy TEXHOIOTMYECKOT0 MEPONPUATHS, PYO.
06 o
Ch(irw)z — TONMHAs CeOECTOMMOCTB TOBapHOW 100bMM IT. HedrTn mocie

pealin3anuy TEXHOJIOTHYECKOTO MEPOIPUATHS, PYO.
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qy — FOJ0BOW 00bEeM T00BIYM HE(PTH MOCIE Peatn3alii TeXHOJIOTHYECKOTo
MEPOMPHUSITHS, THIC. TH.

3HaueHue q,, omnpezessiercs mno Gopmysie:

dy = qu + Ady;

rie gy — romoBoil o0beM a00bIYM HeTH B pe3yjibTaTe pean3aluu
TEXHOJIOTHYECKOTO MEPONPUSITHS, ThIC. TH.

Aq, — TrOAOBOM mpUpOCT NO0BYM HEPTH B pe3yjbTaTe pealn3aluu
TEXHOJIOTUYECKOTO MEPOIIPHUATHUS, THIC. TH.

Kanpkynsamnus peanu3anuu TEXHOJIOTHYECKOr0 MEPONPUSTUS MPUBOIUTCS B
tabmnuite 29 -30.

Tabnuma 29 Kanekymsius cebecTouMOCTH 100b14u HEDTH

3aTpathl
No . O06o03HaueHN v
HaumenoBanue crarteii 3aTpar Ha romoBoit 00beM 100b14H,
/1 o pyO/TH
T.py0
1 Pacxoibl Ha AIEKTPOIHETPUIO 3, 110853.75 105,58
110 W3BJICYCHHUIO HEPTHU
) Pacxopr 110 HCKYCCTBEHHOMY 3, 161684.25 153.99
BO3/ICHCTBHIO Ha MIACT
3 OcHoBHas 3apa0oTaHHas IU1aTa 3, 1730400 16,48
MIPOM3BEIICHHBIX PaboT
OTuHCICHUS Ha COIUAITbHBIC
4 HyX1bl, 30% + cTpaxoBaHue OT Heou 4326,00 4,12
HecyacTHBIX cirydaes (0,2 %)
5 AMOpTH3anns CKBAKUH Acks 26496,75 25,24
6 ApeHHas TiaTa 3a CKBaXXUHBI A 5677875 54,08
7 Pacxomi o cGopy n e 339050,25 322,91
TPaHTIOPTHUPOBKE HEDTH
2 Pacxobl 1o TeXHOIOTHYECKOH 3. 388258.50 369,77
MOJITOTOBKE HE(TH
9 Pacxoipl Ha MOATOTOBKY U 3., 50830.50 4841
OCBOCHHE MPOU3BOJICTBA
10 Pacxojtel Ha cofiepxanue u 3 1205872,50 1148,45
9KCIUTyaTaIuio 000py0BaHHS
11 [lexoBBIe pacxofsl 35 107068,50 101,97
12 IIpoune nmpou3BoJICTBEHHBIE 30 2692394 25 2564.19
pacxoipl
Cn (Bax)
TpoussoncTeras ' 5160918,00 4915,16
ce0eCTONMOCTh
a) TPOU3BOJICTBEHHAS Copron)
ce0eCTOMMOCTh BaJIOBOM
13 no0bran HepTH
0) MPOM3BOACTBEHHAS "
ce0eCTOMMOCTEL TOBapHOM
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10661ur HePTH [Crp(san—Cin],
rae Cun - ce0ecToMMOCTh He(ITH,
HCTIONBb3YeMOil Ha COOCTBEHHBIC
HYX/IbI, U He(TH, TepsEMOil B
npolecce MoArOTOBKH
XpaHCHHUS

122209,50 116,39

14 Kommepueckue pacxoabl 3« 30282,00 28,84

15 VYnpansieMble pacXxosl 3y 338509,50 322,39

ITonHast cebecTOMMOCTD
16 TOBapHO# 100bIYN HePTH Cn
[Cuncron) + (B + 3y)]

5407500,00 >150,00

Jlnsg pacdera mokaszareneil SKOHOMHUYECKOro 3¢¢ekra HeoOXOIuM ydeT
WCXOJIHBIX JaHHBIX 0 T0ObIYe HeTu. CBOIHBIN aHATN3 OTOOPAaHHBIX TTOKa3aTeNen
JUIS TIPOBEJICHUS OLICHKU A(PPEKTUBHOCTU MPOBEICHUSI 00OpabOTKU MPU3A00MHOM

30HBI [1acTa mpuBeaeH B Tabmuie 30.

Tabnuma 30 CBenenust mo 100bUM HE(DTH 0 peATU3ANHI TEXHOJIOTHIECKOTO

MEpONPUATHSA
Ne i/ HaunmenoBanue, eTUHUIBI U3MEPEHUS O0o3HaueHne Bennunna
1 T'omoBoli 00beM JOOBIYN KUAKOCTH, THIC. T Qx 5325,00
2 I'ogoBoit 00beM N0OBIYN HEPTH, THIC. T Qu 1050,00
3 JeiictBytommii GOHI CKBaXKUH, CKB. o 800,00
JloJ1s yCIIOBHO-TIOCTOSTHHBIX PAcXOJ/I0B B
4 TIOJHOM C€0ECTOMMOCTH TOBAPHOK 100BIYH Olynp 0,31
HeTH
6 OtHocurtenbHas 1eHa | T HedTH Io(1tH) 9200
JList MPOBEACHUSA YKOHOMHYECKOU OLICHKH HUCIIOJIb30BaHUS

TEXHOJOTHYECKOT0 MEPONPUSITHS PE3YJIbTAThl PACU€TOB CBOJATCS B Tabmuie 31

Ta6nuna 31. OuieHoUHbIE TTOKA3aTeN YKOHOMUYECKOTO A deKTa.

3HauYeHUs OLIEHOYHBIX
No B ToKa3areiei
- HaunmenoBanue O003HaueHUs A ITocme
/11 mmep. | Jlo peanuzanuu
peanuzanuu
MEPOTIPUATHS
MEPOTIPUATHS
T'omoBoii 00beM HOOEIYH , TBIC.T.
1 Hedyn dy: g 0 63,00 72,5
Tlomnast ce0eCcTOMMOCTD
2 ropapuoit 1o6eram 1. | 0% 01:C¢ iz | PYG. 5958,91 5795,84
HeTH
3 T'omoBO#M MPUPOCT PUOBLITH All IT)I;Ig ‘ 30044,81
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PacueTr oTHOCHTENBHBIX 3HAYEHUN OLIEHOYHBIX MOKA3aTEJICH CIEAYIOLINN:

1. TomoBoii mpupocT A00bYM HeDTH B pe3yibTaTe TEXHOJIOTHUECKOTO
meponpusitas (Aq,,), %o

Aq, = (qu/qy — 1) - 100;

Aq, =(72,5/63,00- 1)-100 =15 %

2. CHmWKeHre MOJTHOW CceOeCTOMMOCTH TOBapHOU n00buu 1T. HedTH mocie

peanu3aiuu TexHojgorundeckoro meponpusatus (ACo6n (1tH)), %

ACH(lTH) =(1- n(1m)2/cn(1m)1) 100;

ACH(lTH) = (1 -5795,84/5958,91)-100 = 2,74(%)

3. 'ogoBoit mpupocT NpUOBLTH B pe3yibTaTe pean3alii TEXHOIOTHYECKOTO
meponpusitus (All), 1. pyO.

All = (00(1(31') _N;[éldz’ ), )*¥q; — (00(101 ) w(llol ) ) q;

AITl = (8530,00-5795,84)-69,10-(8530,00-5958,91)-63,00 = 26951.79(py0.)

B pesynbrare peanuzamuu KUCIOTHOW 0OpabOTKH TOAOBOM 00BEM TOOBIYN
HedTu yBenmuumics Ha 15 % u coctaBun BenmuuHy 72,5 Thic.T.H. B mpoekrte 310
MOKET 00eCHe4YuTh CHUKEHHE TOJHOM Cce0eCTOMMOCTH TOBAapHOW Ao0buu 1 T
HedTu ¢ 5958,91 py6. 10 5795,84 py6. (Ha 2,74 %) ¥ rapaHTUPYET rO0BOM PUPOCT

npubsuin B pasmepe 26951,79 Teic. py6. OKymaeMoCTh IMOJHOTO OO0BbeMa

71a00paTOPHBIX UCCIeAoBaHM cocTaBiseT 40 THE.
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3AJIAHME JIJISI PA3JIEJIA
«COIMAJILHASI OTBETCTBEHHOCTDb»

CryneHry:
I'pynna (017 (0)
2bMe6I 3axapoB Anekceil CepreeBud
Ikona WP Otaenenue mkoabl (HOII) OTtaenenue
He(TerazoBoro jejaa
YpoBennb Maructpartypa HanpagJienne/crienajbHOCTh 21.04.01
o0pa3zoBaHus Hedreraszosoe nesio

Hcxoanblie JaHHBbIE K pasaenay «CO].[I/Ia.]'II)Haﬂ OTBETCTBCHHOCTb)»:

1. XapakTepucTruka 00beKTa UCCIeI0BaHuUs (BEIIECTBO,
MaTepuaj, mpubop, airOpUTM, METOIMKA, paboyas 30Ha) U
00J1aCTH €T0 IPUMEHCHHUS

Obvexmom  uccnedoganuss — OawHoUu  pabomol
AGNACNCS NPUMEHEHUEe KUCTOMHBIX COCMAB08 HA
Hosonopmoeckom mecmopodicoenuu

Hepeqem. BOIIPOCOB, MOAJCKAINUX UCCICAOBAHNIO, MPOCKTUPOBAHUIO pa3pa60TKe:

1. IIpousBoacTBeHHas1 0€30NIACHOCTD

1.1. AHanu3 BBISBICHHBIX BPEAHBIX (PAKTOPOB MPH
pa3paboTKe U FKCILTyaTalluy [IPOCKTUPYEMOI0 PEeIlIeHHs B
CJIEAYIOIIEH 10CIIeI0BATEIbHOCTH

- (U3UKO-XMMUYECKas PUPOA BPEIHOCTH, €€
CBSI3b C pa3pabaThIBaeMOH TEMOH;

- neiicTBUe (hakTopa Ha OPraHW3M YeIOBEKa;

- MPUBEACHUE JIOMTyCTUMBIX HOPM C HEOOX0AUMON
Pa3MEpPHOCTHIO (CO CCHUTKOM Ha COOTBETCTBYIOIIHIMA
HOPMAaTUBHO-TEXHUYECKUH IOKYMEHT);

- MpeagaraeMble CpeicTBA 3aIUTHI;

- (cHa4ana KOJUIEKTUBHOM 3aIUTHI, 3aTEM —
WHAWBUAYaIbHBIC 3aIIUTHBIC CPEICTBA).

1.2. AHanu3 BBISBICHHBIX OMACHBIX (PAaKTOPOB MPH
pa3paboTKe U FKCILTyaTalluy [IPOCKTUPYEMOI0 PEeIIeHHs B
CJIEAYIOIIEH 10CIIeI0BATEIbHOCTH

- MEXaHUUYECKHE OMACHOCTH (MCTOYHUKH, CPENICTBA
3aIUTHI;

- TEPMUYECKUE OIIACHOCTH (MCTOYHHKH, CPEACTBA
3aIINTHI);

- AIEKTPOOE30MACHOCTh (B T. 4. CTATHIECKOE
3JIEKTPUYIECTBO, MOJIHUE3AIUTA — HCTOYHUKH, CPEICTBA
3aIlIUTHI);

Amnanus BPETHBIX MTPOU3BOICTBEHHBIX
(hakTOpOB.
OTKIOHEHHE  TOKasaTelnedl  KiuMara Ha

OTKPBITOM BO3IyXE.
Henocratounast OCBEIIEHHOCTb.
IloBEITIICHHBI ypOBEHb ITyMa Ha pabodem
MECTe.

AHnanu3 OTIaCHBIX MIPOU3BOACTBEHHBIX
(hakTopoB
DeKTpoOe30IacHOCTb.

ITopaxkeHue >1EKTPUIECKUM TOKOM
MexaHndeckre onacHOCTH
ArmmapaTtsl 1Mo 1aBIeHuEM

2. Okojiornyeckas 0€30MacHOCTh:

- 3aIIUTa CETUTCOHOM 30HbI

- aHaJIM3 BO3JCHCTBHS 00beKTa Ha aTMochepy
(BBIOpOCHI);

— aHaJIM3 BO3JICHCTBHS 00BeKTa Ha ruapochepy
(cOpocsr);

— aHaJIM3 BO3JICHCTBHS 00BEKTa HA TUTOCHEPY
(oTx0mp1);

- pa3padoTaTh pPeLICHUs 10 00ECIICUCHHIO
9KOJIOTHYECKON 0e30IMacHOCTH co cchliikamu Ha HT /] o
OXpaHe OKPYKAIOIIEH CpeIbl.

- aHaJIM3 BO3JICHCTBUS 00BEKTa HA aTMOChepy:
CTpOUTENBCTBO W DKCIUTyaTanuss OOBEKTOB

He(TeAOOBIYM  CBS3aHBI C  BBIACIICHUEM
3arps3HSIONIMX BEHIECTB B aTMOC(epHBIN
BO3/YX;

- aHanmW3  BO3IEHWCTBHA  OOBEKTa  Ha
ruapochepy:

Ocoboe OTpHIIaTeIEHOE BO3JCHCTBUE Ha
XAMHWYECKUN COCTaB BOJIOEMOB npu
JKCILTyaTaluu 00BEKTOB He(dTea00bIYH

OKa3bIBAIOT PA3IUBBI HE()TH U BOJ C BHICOKOH
MuHepanm3arued. [lpu nomamanun HedTHm B
BOJIOEMBI Ha TIOBEPXHOCTH BOJIBI OOpazyercs
IUICHKA,  OPEMmSITCTBYIOIIAS  BO3AYIIHOMY
oOMeHy.
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- aHaJM3 BO3JICHCTBUS 00BEKTA Ha JIUTOChEpy:
JUKBUJANMS BCEX 3aMa3y4eHHBIX YYacTKOB,
MPEXkKIE BCETO, B BOJOOXPAHHBIX 30HAX PEK U
03ep; BBIPYOKa JIECOB; BBIOOP CHEIHMABHBIX
MeCT JUIsl 3aXOPOHEHHS OTXOJOB (Hampumep,
O0TpabOTaHHBIE KAPLEPHI);

3. be3onacHOCTH B Ype3BbIYAIHBIX CUTYAIUSX:

- nepedeHb BO3MOkHBIX YC mpu pa3paboTke u
AKCILTyaTalluK MPOCKTUPYEMOT'O PEILICHNUS;

- BBIOOp HambOomee TamraHoi YC;

- pa3paboTKa MPEeBEHTUBHBIX MEP IO
npenymnpexaeanto UC;

— pa3paboTKa IEHCTBHUM B pe3ybTaTe BOSHUKITICH
UC u Mep 1Mo TUKBUIAITUIH €€ TTOCIICICTBHM.

- nepevyeHb BO3MOKHBIX YC Ha 00BbeKTe:
OtkpeiToe  (oHTaHMpOBaHME HEPTH W3
CKBa)XKWH; TIOPHIBEI HEPTECOOPHOI CETH U CETH
T, Tunuuroi YC sBaseTcss HaBOAHSHUS BO
BpeMs  MaBOJKAa, TaK KaK  MECTHOCThb
6onoructas. IlogroroBka x ce30Hy MaBOAKa,
MIPOBEpKa u YKperieHne BHEITHUX
COOpYXXEHHH, He3aMeIUTeNIbHOE COOOIIeHuEe
o UYC mHavanpHHKY  ydYacTKa,  BBI30B
CTIEIATN3UPOBAHHOM Opurasl JUTS
ycrpanenus YC.

4. IIpaBoBBIe H OPTraHN3AHOHHBIE BOIPOCHI
olecrneyeHns 0€30MACHOCTH:

- CHelHaIbHbIe (XapaKTepPHBIE P IKCILTyaTaI[H
00BEKTa HCCIICAOBAHMSI, POCKTUPYEMOM paboueii 30HBI)
MTPaBOBEIE HOPMBI TPYIOBOTO 3aKOHOIATEILCTRA,

- OpTraHHU3aIMOHHBIE MEPOTIPHUATHS TTPH KOMITOHOBKE
paboueil 30HBI.

- XapakTepHBIEC IS MPOCKTHUPYEMOU padoueit
30HEL:

PaGouas cmena He Oonee 12 4JacoB, BbLIada
KOKIOMY COTPYIHUKY, paboTaromeMy Ha
MECTOPOXKICHHUH IO TTOJ IUTPA MOJIOKA B JICHB.
-  OpraHM3alMOHHBIE MEPONPHUATUS  IPH
KOMITOHOBKE pabodei 30HEbI:

Copepxanne pabodyero Mecra B IOPSIKE,
MpoBepKa 3a3¢MJICHUM, MPOBEPKa COCTOSHUS
000pyIOBaHUSI U CBOCBPEMEHHOE YCTPaHCHUE
ne(EKTOB; MIpUMEHEHNE HCIIPaBHOTO
3IEKTPOOOOPYIOBAHUS U IKCILIyaTalus ero B
COOTBETCTBHH C TPEOOBAaHUSIMH TEXHHUYECKUX

MacropToB, MpaBuI yCTpoiicTBa
JIEKTPOYCTaHOBOK.
|I[aTa BbI/1a4H 3alaHU4 VI pa3jesia 1o JuHeiiHoMYy rpaguky
3agaHue BbIIaJ KOHCYJIbTAHT:
JIoJIsKHOCTD DOUO Yuenan Iloanucek Jara
CTeleHb,
3BaHHe
AccuCTeHT Abpamenko H.C
3agaHue NPUHSI K HCIIOJIHEHUIO CTYIEHT:
I'pynma DPUO Hognuce Jara
2bMe6I’ 3axapoB Anekceil CepreeBnd
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8.CounanpHas OTBETCTBEHHOCTh
8.1. AHanu3 BpeIHBIX MPOU3BOACTBEHHBIX (HaKTOPOB

OxpaHa TpyJa M TE€XHMKa O€30MacCHOCTH B HE(PTAHOM MPOMBIIIJIEHHOCTH
UMEeT  psI  crneuM(pUYecKuX  OCOOCHHOCTEH. OTO  MOXKApOOIMACHOCThH
IPOM3BOJICTBEHHBIX OOBEKTOB, CBSI3aHHAsl C HAJIWYUEM YIJIEBOAOPOJOB, KOTOpHIE
JIETKO BOCIUIAMEHSIOTCSI, IPOHUKAIOT Yepe3 HEMJIOTHOCTH M 3a30Pbl, UTO BBI3bIBAET
HEOOXOMMOCTh Pa3pabOTKH CHEUATBHBIX MEP MO0 0€30MaCHOCTH B TECHOM CBSI3H C
IPOTUBONOXAPHON NpopuinakTukoil. bosbiioe 3HaueHwe [uis1 0€30MaCHOCTH
pabOTHUKOB UMEET TepMEeTH3aIUsl 000PYAOBAHMS, UCKIIIOYAIOIIAs 3arpsi3HEHHOCTD
paboueii aTMoc]epbl, BO3MOKHOCTh B3PBIBOB, TIO’KaPOB U OTPABJICHUI.

JUis ~ HeQTenpoMBICIOBBIX  NPEANPUATHA  XapakTepHa  CIIOKHas
MIPOM3BOJACTBEHHAS Cpella, BO3JCUCTBYIOIIAs HA MAIMHBI U MEpPCOoHal. BiusHue
IIPOM3BOJCTBEHHONW CpeAbl HAa MalIMHbl HECOMHEHHO: BHOpali MPUBOISAT K
pa3pylIeHUIO Yy3JI0B U JeTajeldl MAalluH, MOBBIIICHHAS BIIAXHOCTb, MEPENajbl
TEMIEPATYpPbl, HAIWYME B BO3AYXE pa3IMYHbIX I[pUMEcEll YMEHBIIAIOT UX
JONTOBEYHOCTh M T.1A. [lpou3BoiacTBeHHass cpela MOXKET M KOCBEHHO, 4Yepes
YeJI0BEKa, BJIMATh HA MAIWHBI: HEJOCTATOYHAS OCBELIEHHOCTb, MOBBIIICHHBIH
YpOBEHb 3ByKa U Tpodyue (QaKkTOppl MOTYT TPUBECTH K HENPABHIbHBIM,
OPUBOJAIIMM K aBapusiM, JEHCTBUSAM 4YEJIOBEKA B CBSI3U C €ro (PU3MYECKUM WU
NCUXUYECKUM yTOMJIEHHEM. MaluHbl, B CBOIO oOuepelb, MOTYT BIHATH Ha
COCTOSHME TIPOMU3BOJICTBEHHOM Cpenbl, Hachlllas €€ UIIyMOM, BHOpalMen,
TOKCUYHBIMH BbIOpPOCaMHU, BBIJICIIEHUEM TEILIA, BJIAard, 3JEKTPUUECTBA U T. 1.

BonbumHCcTBO MIPOM3BOICTBEHHBIX IPOLIECCOB B HePTIHOU
IPOMBIIIJIEHHOCTH HMAYT HAa OTKPBITOM BO3AYXE, YacTO IMpH HEOIaronpUsTHBIX
METEOPOJIOTUYECKUX  ycloBHUsX.  HedTenmpomspicioBoe  3KCIUTyaTallMOHHOE
0o0Opy/OBaHME TMOJABEPKEHO BHEIIHUM BO3JACHCTBHUSIM, KOPPO3UH, HHU3KUM
TEMIEPATypaM U T.J., YTO MPUBOANUT K HAPYLIECHUIO MPOYHOCTHBIX XapaKTEPUCTUK

U UX IPEXKIEBPEMEHHOMY Pa3pyIICHUIO.
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8.1.2. OTknoHEeHWE NOKa3aTenel KIuMaTa OTKPBITOM BO3yXe

bonbiie Bcero ocajikoB BbITAJAET BECHOM U OCEHBIO. JIETO 3/1€Ch AJOBOJIBHO
3aCylJIMBOE, TPYHT 3/E€Ch IE€COYHBIM, MOATOMY NPU CHUIBHOM BETPE IECOK
pacrnipocTpansiercst Besne. [lepuoguyecku ciydaroTcsl JIMBHEBBIE JOXKAHW. 3UMa
JIOBOJIbHO XOJIOJHAs, MPOJOJDKAETCS € OKTs0ps A0 KoHua ampeis. CpenHss
Temriepatypa situapsi cocrapisier —20 °C, a camasi HuU3Kasg ObUIa 3adUKCUpOBaHA
—54°C. CHexHbI TOKPOB JEPKUTCA C HOAOps m0 Mas. Pexu 3ameps3aior u
MOKPBIBAIOTCS CJIOEM JIbJIa YK€ K KOHIy HOsi0psi. Becna B CypryTe npoxiagHee yeM
oceHb. JleTHni mepro He OYEHB TEIUIbIN, CPEAHSSA TEMIIEPATYPA UIOJISI COCTABIISAET
Bcero +18°C.

BrllieykazaHHble ~ METEOPOJOTHMYECKHME  YCIOBUS  OKa3blBAOT  Ha
paborocniocoOHOCTh pabodero nepconana (onepatopsl, opuraast [IPC, KPC). Jlns
CHMKEHHUSI  BPEJAHOrO0  BIUSHUA  NPUPOAHBIX  (AaKTOpoB  paboTaroiiue
obecneunBaroTcs cnenoAexkao B coorBerctBuu ¢ ['OCT 12.1.005-76 Boszmyx

paboueii 30HBI.
8.1.3 HemoctaToyHast OCBEIEHHOCTE

Cget — ycnoBue ais paboTsl T1aza. Uepes IeHTpaibHyI0 HEPBHYIO CHCTEMY
CBET OKa3bIBAET BJIMSHUE HA 00lIee HEPBHO-TICUXUUECKOE COCTOSHUE, IPUBOJIUT K
U3MEHEHUIO0 YacTOThl MyJbCa M MHTEHCUBHOCTH HEKOTOPBIX MPOLIECCOB OOMEHa
BemiecTB. Hemoctatok cBeTa CHIKaeT pabOTOCMOCOOHOCTh YENOBEKa, YXY/IIAeT
€ro OpUEHTUPOBKY B TIPOCTPAHCTBE, CHIIKAECT PA3IUUYUMOCTh IPEIMETOB,
CHOCOOCTBYSl aBapUIHOCTU U TpaBMaTU3My. D¢ (HEeKTUBHBIE MEPHI ISl MOBBIIICHUS
KOHTpacTa OOBEKTOB pa3iuveHHs C (POHOM: MOAJAEpk aHUE OOOpYJOBaHUS B
YHCTOTE, NMPaBUJIBHOE IIBETOBOE pEIICHHE 3JIEMEHTOB 00OopynoBaHus. biekmoctsb
BeJIET K ObICTpOMY YTOMIIEHUIO. CHU3UTH OJIEKIIOCTh MOXKHO MPABUIIBHBIM BEIOOPOM
BBICOTBI IIOJBECA BBICOTHI CBETWJIBHHKOB, HCIIOJIb30BAHUEM 3allUTHOrO YIJIa
CBETUJIbHUKA, MPUMEHEHUEM pPAaCCEMBAIOLIMX CBET CTEKOJ. /[l ymydmeHus

APKOCTU B TIIOJIC 3pPCHUA, pa60TaI-OH_II/IX B IIPOHU3BOACTBCHHLIX ITOMCIICHUAX
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HEMaJIOBa)KHOE 3HaUEHHUE UMEET OTpaXkarolasi ClocCOOHOCTh 0J1a, CTEH, TOTOJIKOB
U 00OpynOBaHUS, KOTOPOE IOCTUTAETCS HUX COOTBETCTBYIOLIEH okpackou. Ilpu
HEO0XOUMOCTH pa3palaTbIBatOTCs VHXCHEPHBIE MEpPOIPUATHUS

CHUCTEMBbI OCBEIICHUS.
8.1.4 TloBbIlICHHBIN YPOBEHD IIIyMa HA pabovYeM MecTe.

bonpmioe 3HavueHne wumeeT mnpobiemMa MPOW3BOACTBEHHOTO Imyma. Ha
¢u3nvecKkoe COCTOSIHHE UeJOBeKa IIyM BIHMSET CIEAYIOMUM  00pa3oM:
IIPOBOIUPYIOTCS CEPACUHO-COCYUCTHIE 3a00JICBaHUS U 13Ba KEITyIKa, HAPYIIaeTCs
0oOMeH BelIeCTB, 0CJIa0IAeTCd BHUIMaHUE U Y€JI0BEK ObICTPO YyTOMIISIETCS.

[MIpu Texkymem W KamuTaabHOM PEMOHTE, a TaKKe NpU OOCITYyKUBAHUU
HACOCOB  paboune TMOABEP)KEHb HWHTEHCUBHOMY  BO3JCHCTBHIO  IITyMOB.
OOcCyXMBalOIMU  TEPCOHAN, palOTarONMii B  HACOCHOM, CHa0XaeTcs
WHIVBUIYQIbHBIMU CPEJICTBAMHU 3alUThl (HAYITHUKHK). Takke Ui yIydIIeHHUs
YCIOBUH Tpylna pPEKOMEHIYETCS COOpYXaTh 3BYKOW3OJIMPOBAHHBIE KaOWHBI,
yCTaHABJIMBAThH JKPaH.

[To BO3mEWCTBUIO IIyMa Ha OpraHbl Clyxa pa3in4yaroT TpU (QOPMEIL:
yTOMJICHHE, IITyMOBAasi TpaBMa U po(eCCUOHATIbHAS TYTOYXOCTb.

TpeboBanust 6€30MaCHOCTH MPENyCMATPUBAIOT HECKOJIBKO MEPONPUSTUN ISt
CHIDKCHHS IIIyMa: TEXHUYECKUE CPENICTBA OOpHOBI ¢ MIyMOM (YMEHBIIIEHHE ITyMa
MallliH B MCTOYHHUKE, MPUMEHEHHE TEXHOJOTUYECKHUX IPOIECCOB, MPH KOTOPHIX
yYpOBEHB 3BYKOBOTO JAaBJICHUS Ha pabovMX MeCTax HE MPEBBIMIACT JOMYCTUMBIC, U
1p.); CTPOUTEIHHO-aKyCTHYECKHE; JUCTAHIIMOHHOE YIPABICHHUE IIIyMHBIMH
MallliHAMH; UCTIOJIb30BaHUE CpeacTB WHIUBUYATBHOM 3aIIHTHI,
OpTraHU3aIMOHHBIEC (BRIOOP PAIMOHAIBHOTO PEKMMa TPyAa M OTAbIXa, COKpPAICHHE
BPEMEHH HAaxXOXICHHUS B IIYMHBIX YCIOBHUSX, Je4eOHO-POMUIAKTHIECKUE H
npyrue meponpusitas). [lpr HeoOX0AMMOCTH Pa3padaThIBAIOTCS KOJUICKTUBHBIC HITH

HWHANBUAYAJIbHBIC MCPBbI 110 UX CHUKCHHUIO.
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8.1.5 Bpeansie BemiecTa

B HedTsHONW NPOMBIIUIEHHOCTH NPUMEHSIOT BEIIECTBA, KOTOpbIE IMpU

BOSH@ﬁCTBHH Ha pa6OTaI-0HII/IX MOTYT BbI3BaTh KPATKOBPEMCHHOC WJIIN AJIUTCIBbHOC

HapylieHus GpyHKUUNA opraHu3ma, OCiIa0uTh 3aIUTHBIE CUITbl OpraHU3Ma.

Beigensiror TCEXHOJOTHYECKUEC, TCXHHUYCCKHE U O6’I)CMHO—HJ]8,HI/IPOBOIIHI>I€

Cp€aACTBa HOpMAJIM3allMM BO3yXa pa6oqeﬁ 30Hbl U MHAWBUAYAJIIBHBIC CPCIACTBA

3aIIUTBI OT BPEIHBIX IPUMECEN.

TexHOonoru4ecKkue MCTOJblI HOpMAJIMU3allhuH BO3yXa pa6oqep”1 30HbI OOJIZKHBI

HCKIIKOYAaTh WJIN PC3KO OI'paHNYIMUBATDH IPOLCCCHI U OIICPAllH, COITPOBOXKIAOIINCCS

BBIOPOCOM B pabOUyI0 30HY BPEIHBIX Ta30B, MAPOB, a3PO30JICH.

Tabmuma 32 — Hopmbl nipeenbHO JOMYCTUMBIX KOHIIGHTPAIUH BpPETHBIX

BeliecTB [16]

Bpennoe BemniectBo ITJIK, max.pa3oBasi, mr/m> TIK, Cp;i};;gwoqmﬂ’
Jlmokcun cepbl 0,5 0,05
Jnoxcna azora 0,085 0,085

Oxkcupa yriepoja 3,0 1,1
CepoBoziopon 0,08 0,008
bensun 5,0 1,5
benzon 1,5 0,8
Tonyon 0,6 0,6
Kcnnon 0,2 0,2
Caxa 0,15 0,05

B Ta6HI/II_[e MMpCACTaBJICHA OCHOBHBIC BPCJIHBIC U OIIACHBIC IIPONU3BOJACTBCHHLBIC

(bakTOpbI, UMEIOIINE MECTO OBITH B HEPTSIHONW OTPACIIH.

Tabmuma 33 — OCHOBHBIE 3JIEMEHTHI IPOU3BOJCTBEHHOIO IpoOIEcca,
dbopmupyIOlIHEe OMaCHBIC U BpeAHBIC (DAKTOPHI
®axtops! (I'OCT 12.0.003-74 CCBT c u3meH.
HanmenoBanue 1999 1.) HopMmarusHbie
BUJIOB paboOT Bpeamsie OLACHbIC JIOKYMEHTBI
3akauyka peareHra VYTeuku TOKCUUHBIX U CraTiiecKkoe FO;;F ll_%lc'gos_
nocpeactsoMm MBPX, BpPEJIHBIX BEILIECTB B ’
CYIP aTMochepy AJIEKTPUYECTBO 12.1.038-82, TIb
HI'TI
OnpeccoBka . I'oCT 12.1.007-
. [ToBbItIEHHBIN YPOBEHB [ToBbIIeHHOE i
HarHCTaTebion nryma Ha pabodyem mecte aBJICHUE 76; Crannapt
nunmn MBPX, yvauap 8 AO
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3aKadyka XUMHYCCKOI'O ((TOMCKHC(i)TB»

peareHTa 1noja BHK Ilopsigok u
JaBJICHUEM OpraHHU3aIus
MIPOBEICHUS
pabot
TTOBBILLIEHHOMN
OIACHOCTH
n.3.1.5
O6paboTka CKBaKUH [ToBbIIeHHAS
U 00Cy)XHBaHUE 3aMbUIEHHOCTb U I'oCT 12.1.007-
CVY]IP B Temioe 3ara3oBaHHOCTH pabouei i 76
BpeMs rojia 30HBI;

O6paboTKa CKBaKUH .
OTkIJIOHEHHUS MTOKa3aTenei

U 00Cy)KUBaHUE CaunlluH
MUKPOKJIMMAaTa Ha -

CY P B xonognoe 2.2.4.548-96
OTKPBITOM BO3]1yX€
BpeMs rojia
[ToBpexnenus B

PaGoth! B MecTax pe3yabTare

BO3MO>KHOTO KOHTAaKTa C I'OCT 12.1.008—

oOWTaHUs MEABEICH, JKUBOTHBIMH, 76
KJIEIen HACEKOMBIMH,

IMPCCMBIKAIOIUMHUCHA

8.2. AHanu3 onacHBIX MPOU3BOJICTBEHHBIX (PAKTOPOB
8.2.1. Dnektpobe3onacHoCTh. [lopakeHne 3MeKTPUIECKIM TOKOM

DOnekTpoOe30macHOCTh - CHCTeMa OpPTaHU3AIMOHHBIX M TEXHHUYECKUX
MEpOTNPUATUA M CPEACTB, OOECIEUMBAIONIMX 3aIUTy JIOAEH OT BPEAHOTO U
OMAaCHOTO  BO3JICUCTBUA  DJIEKTPUUYECKOTO  TOKA,  AJIEKTPUYECKOM  JyTH,
AJIIEKTPOMATHUTHOTO TOJI U CTaTUYECKOTO ToJis. JlefcTBUE 3IIeKTpUYECKOro TOKa
HAa OpraHU3M 4YeJOBEKa HOCHUT pa3HOCTOpPOHHUU xapaktep. [Ipu mnopakeHuu
AIEKTPUUECKMM TOKOM MOTYT BO3HUKHYTb: DJIEKTPUYECKHE TPABMbI, MOPAKEHUE
OT/ICJIBHOTO y4acTKa Tejla WJIM OpraHa 4esjoBeka (05KOTH, METa/IM3alus KOXH,
AIEKTPUUECKUE METKH, MEXAaHWYECKHE TMOBPEXKIACHUS) U DIIEKTPUUECKHE YIaphl
(oku), AEUCTBYIOIIME HAa OpraHu3M B 1eioM. [Ipoxons wyepe3 opraHusm
ANEKTPUYECKUH  TOK  MPOU3ZBOAUT  TEPMHUUYECKOE, DJIEKTPOIUTUYECKOE U
Oounonornyeckoe Bo3aencTBre. TepMuueckoe BO3ACHCTBUE MPOSBIIAETCS B HArpEBE
TKaHEW BIUIOTh JO OXKOTOB OTJIEJbHBIX YYaCTKOB Teja, MeperpeBa KPOBEHOCHBIX
COCYJIOB ¥ KPOBH, UTO BBI3BIBAET B HUX CEPhE3HBIE (DYHKIIMOHAILHBIE PACCTPONCTBRA.

QHGKTPOHI/ITI/IIIGCKOC JICCTBUE BBI3BIBAET PA3JI0KCHHUEC KpOBHM U IIJIa3MBbI.
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buonoruueckoe neWcTBUE BBIpaXKAeTCAd PA3NOKEHHEM U BO30YKIEHHEM >KHUBBIX
TKaHEel OpraHu3Ma, 4TO MOXKET COIPOBOXAATHCA CYIOPOKHBIM COKpAaILICHHEM
MBIIII, B TOM YHCJE€ MBI CepAlla U Jerkux. IIpm 3TOM MOTYT BO3HUKHYTH
pa3iuuHble HApYyLIEHUS B OpraHu3Me, BKIIOYas HapyUICHHs M JaKe MOJHOE
OpeKpalieHue JAeATeNbHOCTH CepAlla M JIETKUX, a TaKkKe MEeXaHWYeCcKHe
noBpexaeHus. JIro0oe n3 TUX MOXKET MPUBECTH K SJIEKTPUUECKOH TpaBMe.

3aluTHBIE MEPBI

TexHuueckuMu METOAAMHM M CPEACTBAMHM 3alMTHl A oOecreueHus
anekrpobe3onacHoctd B cooTBeTcTBUU ¢ ['OCT “CCBT Dnextpobe30macHOCTb.
OO1ue TpeboBaHuUs SBISIIOTCS 3aIIUTHOE 3a3€MIICHUE U 3aHYJICHHUE, BBIPAaBHUBAHUE
NOTEHIIMAJIOB, Majoe HampshKeHUE, HIIEKTPUUYECKOe pa3efieHue Lemneil, n30sams
TOKOBEAYIIMX  YacTei, OrpaxkJalollue yCTPOMCTBa, MNpeAylnpeauTeTbHas

CUTHAJIM3aIusl, CPECTBA 3aIIUThI M MPEI0XPAaHUTEIbHbBIE YCTPOUCTRA.
8.2.2. MexaHu4eCKHe OMaCHOCTH

JIr060# 00BEKT, KOTOPBIN MOXKET MPUUMHUTD YEJIOBEKY TPABMY B pE3yJbTaTe
KOHTAaKTa camMoro oObeKTa (WM ero 4YacTed) ¢ YeJlOBeKOM, HeceT B cebe
MEXaHUYECKYI0 OMacHOCTh, HAMPUMEpP, CTAHKHU-KAYaJKA IITAHTOBBIX TIIYOMHHBIX
HAcOCOB, OypOBbl€ YCTAHOBKHM, MallMHbI U OOOPYIOBAaHUS NJisi KAMUTAIBHOTO
pemonTa ckBaxuH (KPC). Onacnas 30Ha - 3TO IpOCTPaHCTBO, B KOTOPOM BO3MOKHO
JeHCTBHE HA paOOTAIOIIETO OTIACHOTO UK BPEIHOTO MTPOU3BOACTBEHHOTO (haKTopa.

MexaHuveckue OMacHOCTH Ha MPEANpPUATHUSIX MPEACTABISIOT COOOM
JBIKYIIMECS] MEXaHM3Mbl M MAIIUHbI, HE3AIIUIICHHBIC MOJABUXKHBIE SJIEMEHTHI
MIPOU3BOJCTBEHHOTO OOOPYNOBAaHMS; 3arOTOBKH, MaTe€pHUalbl, Pa3pyIIAONTUECs
KOHCTPYKI[MU, OCTpPhl€ KPOMKH, CTPYXkKa, 3ayCEHILIbI U IIepPOXOBATOCTU Ha
MOBEPXHOCTH 3arOoTOBOK, WHCTPYMEHTOB M OOOPYIOBaHMS, a TAaKXKe IaJICHHUE
MPEIMETOB C BBICOTHI [§].

8.2.3. AnimapaTtsl 0o/ 1aBJICHUEM

[IpeBbillieHrE MAKCUMATBLHOTO I0MYCTUMOIO JAaBJIEHUS, OTKAa3bl WU BBIXO/Aa

U3 CTPOSl PETYJIUPYIOIIUX U MPEJOXPAHUTENbHBIX KilalaHoB. BhiCOkHil ypoBeHb
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JABJICHUS B TEXHOJIOTUIECKOM U 00OPYIOBAHHH, i TPYOOIIPOBOIaX MOTYT IPUBECTU
K pa3pylIeHUuI0 000OpyAOBaHUS U KaK CJIEICTBHE HAHECTH TPaBMbI paOOTHUKAM B
TOM YHCJIE HE COBMECTHMBIC C XW3HBIO. J[JI1 mpenoTBpaiieHus BO3SHUKHOBEHUS
WHIHUJICHTOB Ha MPOU3BOJCTBE MNPUMEHSIOT cpenctBa usmepeHuss KUIIuA u
MPEeI0XPAHUTEIIBHYIO apMaTypy, a TaKXKe COOI0/IEHHE TEXHUKH O€30MMacHOCTH MPH
paboTe ¢ 00bEKTaMu, HAXOAIIMMHUCS IO/ OOJIBIIIMM JIaBJICHUEM, Halpumep, 0Jior

BojOpactpeaenuTenbHoil rpedenku (bBI).
8.3. OxpaHa OKpy>Karoliei cpebl

[IpoOnema oxpaHbl OKpYyKaroleh cpembl U oOecreueHue SKOJIOTHIECKOM
0€30macHOCTH OXBaThIBAaCT BCE CQephl KU3HEISATCTLHOCTH uejoBeka. B Hame
BpeMs CIIOKMJIACh TPEBOXKHASI DJKOJIOTWYEeCcKass oOCTaHOBKa. PacTyr oObembl
MIPOMBITIUICHHBIX OTXOJ0B; OO0JbIlie 2/3 MCTOYHUKOB 3arps3HEHBI, MPOUCXOJUT
OMMAacCHOE 3arps3HEHHE TOJ3eMHBIX BOJ. YacTh MPOIYKTOB IHTAHUS OMACHO
UCTIONB30BaTh B muiry. Pacrer  3a00ineBaeMOCTh  aJICPTrHYECKHMH,
OHKOJIOTUYECKUMU U APYTHUMU 3a00JICBaHUSIMHU.

Hedtsnas u ra3oBas TpPOMBIIUICHHOCTH SIBISIETCS OAHMM W3 Hamboiee
OTIACHBIX OTPACJIEH MO 3arpsA3HEHUIO OKPYKAIOIICH CPEJIbI.

[Ipu pa3paboTke HEPTSIHBIX W Ta30BBIX MECTOPOXKACHUN TPOBOMSAT
CJIETYFOIINE TTPUPOTOOXPAHUTEIIHHBIC MEPOTIPHUSITHS

- TpenoTBpalieHre O00OpYJAOBaHUS OTKPBITHIX (DOHTAHOB, a TAKXKE MOTEPh
He(TH 1 rasa B rpoiiecce 100bau (YCTaHOBKA HA YCThSIX CKBaYKUH, 000pYI0BaHHBIX
IIII'H canbHUKOB BBEICOKOI'O JIaBJICHUS;

- TepMeTu3alus HacoCHOro 000pyAoBaHHA, (OHTAHHOM apmaTypsl,
TpyOOIIPOBOJIOB, PE3EPBYAPOB U APYTHUX HEPTETIPOMBICIOBBIX COOPYKEHUH;

- KOMIUIEKCHOE paIllMOHAIBHOE HCIOJB30BaHUE MPUPOTHOTO U TOIMYyTHOTO
raza u He)TH; TOBBIIIICHUE HEPTSOTAAUH IJIACTA 32 CUET BHEIPCHHSI HOBBIX METOIOB
WHTEHCU(PUKAIIUU TOOBIUH.

XapakTep ¥ BOBMOXXHBIC HCTOYHUKHU 3arPsS3HEHUS

IIpu Oypenun, n00bIue, cOOpe W TpaHcmopTe HEDTH HMEET MECTO
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3arpsI3HEHUS TOYB M TPYHTOB. ETO MOXHO YCIOBHO Da3lejUTh HAa TPU THIIA:
He(DTSIHOE 3arpsi3HEHHE, 3arpsi3HEHHE HEe(PTEMPOMBICIIOBEIMU CTOYHBIMH BOJIAMU
(HCB) u cmemannoe (HedTrio 1 HCB).

3arpsi3HEHHE TOYB MPOUCXOJUT TPU  HAPYLUIEHHWH TEePMETUYHOCTU
He(TEenpoBOI0B, BOJAOBOJIOB CO CTOUYHOW BOJOM, mMpu yreukax skuakoctu ¢ JIHC,

I'3HY, KHC, nipu npoBeieHUN pEMOHTOB CKBaXXHH M T.JI.
8.4 3amuTa B Upe3BbIYAMHBIX CUTYyaLUsAX

Haubonee  TunuyHas  uype3BblYaliHAs  CUTyallMsl  pa3repMeTH3alus
o0OopynoBanus. Pe3ynbrar — pa3inB HEPTEPOIYKTa.

OCHOBHBIMU MEPOIPHUSITUIMU, o0ecrneurBaoIUMU 0e30MacHy0
DKCIUTyaTaluio TepMOXMMUYECKON YCTAaHOBKH U PE3EPBYAPHOTO NapKa SABISIOTCS:

- BEJICHUE TEXHOJIOTMYECKOTO0 PEXMMa CTPOTO B IPEAENax, 3aJaHHBIX
TEXHOJIOTUYECKOW KapTOil mapaMeTpoOB;

- cOONIO/ICHHE TPaBWII TEXHUUYECKOW HSKCIUTyaTallud YCTAaHOBOK U
000pyIOBaHMS B CTPOTOM COOTBETCTBHHM C JICUCTBYIOIIUMH WHCTPYKITUSIMH,
HOpPMaMH U MPaBUJIaAMU;

- BBITNIOJTHEHHE MPaBUJI 0€30MaCHOCTH BEJICHHUSI OTHEBBIX U ra300MaCHBIX
pabor;

Hauboinee onacHbie MecTa Ha TEPPUTOPHUH 1IeXa:

- pesepByapsbie napku: PBC-1-8, PBC-9-11, PBC-16-19.

- ceipbeBasg HacocHas TXVY-1, ceipbeBas HacocHas TXVY-2, TtoBapHas
HACOCHas1, HeTsHAs

- HAaCOCHAasi OYMCTHBIX COOPYKEHHUM, KaHaJIu3al[MOHHAs HaCOCHasd,
HACOCHAasl NOJITOBAPHOM BO/JIbI, ~-HACOCHAS! PEAr€HTHOTO X031 CTBA.

- romaaku neued Harpesa [1Th-10, Bxkatouas ['PY.

- IUIOLIAKY y3J10B y4yeTa HeTH.

- CKJIaJl XPaHEHUs JIEIMYJIbraTOPOB.

- apounuk TITY-1600.

- 3arnyosieHHbI pesepByap KbP-400.
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[IJTAMOHAKOTIUTEb.

- BOCIUIAMEHEHHE BEIIECTB U 000PYI0BaHUS;

- CTUXUITHBbIE OEACTBUS U T.1I.

OcHoBHbIE  MepomnpusATHs, oOecreurBaIie OE30MacHOe  BeICHHUE
TEXHOJIOTMYECKOro IMpoliecca:

- KOHTPOJIb 32 TMPOILIECCOM  MPOM3BOJACTBA  OCYIIECTBISIETCS B
OTIEPaTOPHBIX, TAe pacrnonoxkeHsl npubopel  KUIImA, curnanmzanuu.
HeobOxoanmbie mapamMeTpbl BEACHHUS MPoLiecca KOHTPOJIUPYIOTCS U PETYIUPYIOTCS C
3aIKChI0 OT/AEIBHBIX MapaMeTpOB B PexxuMHbBIE THUCTHI;

- Ha amnmaparax, e 3T0 Heo0X0auMo, MPEeayCMOTpEeHa YCTaHOBKA
cootBeTcTBYOIMX npudopoB KUITuA;

- neun HarpeBa I[ITh-10 cHaGxeHbl OJOKHUPOBKOM, OTKIIOYAOIIEH
10/1auy rasa Mnpu MpeBbIIICHUH TapaMeTPOB pabOThHI MEYH;

- HACOCHBIE arperatbl CHaOKEeHbI OJIOKMPOBKOMW, OTKJIIOYAIOIIEH arperat
IIpU HapYUICHUH [TapaMeTpOB pabOThI HACOCA,;

- JUIsl OCBOOOXKIEHHSI 0O00OPYZOBaHUS B Cllydae aBapuH MpeyCMOTpeHa
aBapuitHas eMkoctb EII-10;

lNazocurnanuzatoper CTM-10  obecneumBaroT  MpEeAYNPERKAAIONIYIO
CBETOBYIO M 3BYKOBYIO CUTHAJIM3AIMIO IPU KOHIEHTpAIMu roprounx razoB 20 % u
40 % OT HWXKHEro KOHIIEHTpallMOHHOTrO Tmipenena Bocramenenusi (HKBIT).

CurHassl MoAar0TCs B ONEPATOPHYIO.
8.5. Opranu3anuoHHbIE MEPONPHUATHS TI0 MPOMBINIJICHHOW 0€301acHOCTH
8.5.1. Opranu3aimoHHbIE MEPONIPUATHS

Jlns oGecrieuenust 6€30NMaCHOCTH HEOOXO0IMMO YyUeCTh ClIeyIonue (HaKkTophbl:
- Y cuneHHbI KOHTPOJTH 32 TaTYNKaMU, PUOOpaMu U 000PyI0BaHUEM,
- PaccranoBKka TeXHUKE COTIIACHO TEXHOJIOTUYECKON CXEME,

- TexHonoru4yeckue IEPEPHIBEIL,
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- [TpoBenenne WHCTpyKTaxeil O Oe30macHBIX METOAaX MPOBENCHUS
paboT HEMOCPEACTBEHHO Nepe]l Ha4yaJIoM IIPOU3BOACTBA PAabOT;

- KonTpons 3a TexHosormedl mnopauyell MHITUOUTOpPA B CKBAXHUHY
PYKOBOJUTENEM TPyl MPOU3BOACTBEHHOI0 KOHTpOoJis (PI'TIK)

- ITpoBeneHnE MOBTOPHBIX UHCTPYKTAXKEN M0 TEXHUKE O€30M1aCHOCTH

Jis  oOecrieyeHust JTOJDKHOM 0€30macHOCTM HEeoO0Xo[uma OpraHu3anus
NPOBEJCHUS MHCTPYKTaXXEH mepeja MpueMoM Ha paboTy, a Takxke Mepe]] HauyajaoM
pabot. HenocpenctBeHHOE 00ydeHHE COTPYAHHMKAX HAa pabO4MX IUIOL[aJKaxX JacT

MOJIOKUTEIbHBIE PE3YIIbTATHI.
8.5.2 Oco0eHHOCTH 3aKOHOAATEILHOTO PETYIUPOBAHNUS MPOCKTHBIX PELICHUIMA

3akoHoaTenscTBOM PK perymupyroTcst OTHOLIEHUST MEXTy OpraHu3anueil u
pabOTHHKAMU, KacaloIIUecs OIIaThl TPYAa, TPYAOBOIO PacHoOpsAKa, COLUATbHBIX
OTHOILIEHHUH, OCOOCHHOCTH PEeryJMpOBaHUS TpyAa SKEHIIMH, NETeW, JIoAeh ¢
OTPaHUYEHHBIMU CIIOCOOHOCTSIMH H JP.

[IponomxurensHOCTh pabodero THS HE NOJDKHA mpeBbimate 40 yacoB B
Henemo. [l paGoOTHHUKOB, paboTalOMIMX HAa MECTaX, OTHECEHHBIX K BPEIHBIM
ycloBusIM Tpyaa 3 u 4 crenenu — He 6osee 36 yacos.

B03MOXXHO yCTaHOBIEHHE HEMONHBIX padouyuil AeHb i OepeMeHHOI
KEHILMHBI; OJHOTO U3 poAMTeNel (ONeKyHa, MOMeYUTeNs ), HMEIOIEro peOeHKa B
BO3pAacTe A0 YEeThIpHAALATH JIeT (peOeHKa-NHBaIUa B BO3pacTe JO BOCEMHAILATH
ner). Omara TpyAa mpu 3TOM HPOU3BOIUTCS MPOMOPLUUOHATIBHO OTPaOOTaHHOMY
BpeMeHH.  OrpaHudyeHMid  OPOJOJDKUTEIBHOCTH  €XKEroJHOTO  OCHOBHOTO
OIJTAYMBAEMOT0 OTITYCKAa, NCYUCIIEHUS TPYAOBOIO CTaXka U IPYTHX TPYAOBBIX MPaB
IpY 3TOM HE UMEETCS.

[Ipu paGote B HOUHOE BpeMsl MPOAOKUTEIBHOCTS paboueil CMEHbI Ha OJIUH
yac. K paGore B HOYHBIE CMEHBI HE JOMYCKAIOTCA OepeMEHHbIE >KEHIIWHBI;
paOOTHUKM, HE AOCTHTIIME Bo3pacTa 18 JeT; >KeHIUWHBI, MMEIoLIUe JeTed B
BO3pacTe A0 TpeX JIeT, WHBAIUAbI, paOOTHUKU, MUMEIOIINE ACTeH-WHBAIMIOB, a

TaKXCE pa6OTHI/IKI/I, OCYIICCTBIAIOIINUEC YXOI 3a OOJILHBIMU YJICHAMHM WX CEMEH B
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COOTBETCTBUM C MEAULMHCKUM 3aKIIOUEHUEM, MAaTEPU U OTLBI — OJUHOYKH JIETEU
110 TIATH JIET.

Opranusanus o0s13aHa IIPEIOCTABIIATh €XKETOHbIC OTIIyCKa
NPOAOKUTENIBHOCThIO 28 KaleHIapHbIX AHeil. s paOOTHUKOB, 3aHATHIX Ha
paboTax ¢ ONAacHbIMH WJIM BpPEAHBIMU YCIOBHUSIMH, IpPEAyCMaTpUBAETCS
JOTIOJIHUTENBHBIA OTITYCK.

PaboTHUKY B TeueHHe paboyero JHs JOHKEH NPEIOCTaBIAThCS, IEPEPHIB HE
0osee 1ByX 4acoB 1 He MeHee 30 MUHYT, KOTOPBII B pabouee BpeMs HE BKIFOYAETCS.
Bcem paboTHUKaM MpenoCTaBIAIOTCS BBIXOJHBIE THH, padOTa B BBIXOAHBIE JHU
IPOU3BOJUTCS TOJBKO C TIOCMEHHOTO COTJIacusi pabOTHHKA.

Opranuzanusi BbIIUIAUMBAET 3apa0OTHYIO IUIaTy paboTHHKaM. Bo3MoxHO
ylep)kaHue 3apaboTHOM IIaThl, B ciayyasx, npexycmorperasix TK PK cr. 137. B
cilydae 3aJepKK1 3apa00THOM MaTsl OoJiee ueM Ha 15 qHel pabOTHHUK UMEET paBo
IPUOCTAHOBUTH PabOTY, MMCbMEHHO YBEIOMHUB pabOTOAATES.

3axonogarenscTBoM PK 3ampemieHs! TUCKpUMHUHALINS 110 JTFOOBIM ITPU3HAKAM,

a TaKXKe NPUHYIUTEIbHBINA TPY/IL.
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Selection of acid composition for treating the bottomhole formation zone for the

conditions of the Novoportovskoye oil and gas condensate field
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General information about the oilfield

The northernmost and one of the largest oil and gas condensate fields being
developed on the Yamal Peninsula. It is located in the Yamal district of the Yamal-
Nenets Autonomous District, 360 km northeast of the city of Salekhard, 30 km from
the coast of the Ob Bay. Its recoverable reserves of categories C1 and C2 are more
than 250 million tons of o1l and condensate, as well as more than 320 billion cubic

meters of gas (taking into account Paleozoic reservoirs) [2].
Stratigraphy

The geological section of Novoportovsk oil.

The reservoirs are composed of a thick (more than 3,000 m) thick sedimentary
terrigenous rocks, underlain by effusives of permo-Triassic age.

The Jurassic system is represented by the lower, middle and upper divisions.

In the top of the Tyumen suite (lower and middle Jurassic) lies the oil bearing
layer US,, composed of alternating sandstones of dark gray dense, thin - and fine-
grained, hard-cemented. The capacity of the Tyumen suite is 260 m.

Vasyuganskaya, Georgievskaya and Bazhenovskaya suites make up the upper
section of the Jurassic system.

At the base of the Vasyugan suite there are dark, thin-brushed argillites. The
upper part is composed of alternating dark gray sandstones, siltstones and
mudstones. In the roof of the suite there is a sandy layer of US;. The thickness of the
formation is about 40 m.

The Georgievskaya suite is represented by black mudstones with numerous
remains of fish. There are single interlayers of clay limestone.

The thickness of the suite is 2-7 m.

Bazhenov suite is composed of dark gray, black with a brown shade of
bituminous argillites. In the wells that opened the Bazhenov suite on Novoportovsk
Square, there is a lack of rocks characterized by high resistance. The thickness of

the Bazhenov suite 1s 10-15 m.
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Reservoirs of the Cretaceous system are represented by two sections: the
lower and upper sections. The lower section is composed of the sediments of the
Variety, Ust-Balyk, Sangopay Formations.

At the base of the Sortamskaya suite lies Podamyamovskaya bundle,
represented by mudstones of dark gray, slightly - mica. Above lies the Achimov
strata, represented by the alternation of sandstones and siltstones with argillites.

The productive reservoirs of the Achimov stratum are revealed only on the
Piltun Square. The thickness of the layer reaches 130 m.

The overlying strata of rocks are composed mainly of clayey rocks, with
interlayers of sandstones, in the section of which the productive layer BSj¢ is
distinguished, which is covered by clays of the Cheuskin pack. In the thickness of
these clays in the Novoportovsk reservoir, an oil bearing layer BS;o, sandwiched by
gray, fine-grained with interbeds of mudstones and siltstones, was identified. The
total thickness of the suite is 480 m.

The Ust-Balyksky Formation uniting the sandy layers of the "B" group, is
represented by interstratification of sandstones, mudstones and siltstones. In the roof
of the suite there is a Pim clay pack. The thickness of the formation is 500 m. In the
section of the Sangopai suite composed of sandstones, argillites and siltstones, a
number of sand layers AS4-12 are allocated. Layers AC4, AC7-8, AC9 and ACI10
at Novoportovsk oil.

The reservoir is industrially oil and gas bearing.

The Alym suite is located at the base of the Aptian stage and is composed of
mudstones dark gray, almost black with thin interlayers of sandstones and siltstones.
The thickness of the Alim formation is up to 130 m.

The lower part of the Pokursky suite, belonging to the Aptian-Albian stage, is
represented by the alternation of sandstones, siltstones, argillite-like clays and
mudstones. In the upper part of the suite, belonging to the Cenomanian age, a
powerful sandy-aleuritic-argillaceous strata of rocks are distinguished. The waters
of these reservoirs are used for pumping into oil reservoirs. The thickness of the suite

1s 850m.
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The Upper Cretaceous Division (the Cenomanian stage, the tops of the Kura
River suite) is represented by an alternation of sands, sandstones, gray siltstones with
clays. The thickness of the reservoirs is 221-266 m.

Kuznetsovskaya suite, represented by dark gray clays, is confined to the
marine reservoirs of the Turonian stage. The thickness of the formation is 11-29 m.

The Berezovsky suite (the Cognac, Campanian and Santonian tiers) is divided
into two subsuites: the lower one - the obovate and the upper one - the clayey. The
total thickness of the reservoirs of the suite is 123-141 m.

Gankin Formation (Maastrichtian and Danish tiers) in the lower part is clayed
dark gray, almost black, and in the upper part - clay gray with a greenish-bluish tint.
The thickness of the reservoirs is 43-64 m.

Paleogene system.

The Talitsa suite (Paleocene section) is composed of clays dark gray,
homogeneous, sometimes silty. The thickness of the suite is up to 137 m.

The Lyulinvorskaya suite (Eocene section) is represented by dark gray and
gray clays with glauconite nests. The thickness of the formation is 150-200 m.

The reservoirs of the Tavdin suite (lower Oligocene) are represented by clays
green, silty with interbeds of clay siderite. The thickness of the reservoirs is 170 m.

Atlim suite (lower Oligocene) is represented by sands of light gray with
interlayers and lenses of brown coal. The thickness of the suite is up to 100 m.

Novomikhailovsky suite (middle Oligocene) is represented by alternation of
brownish-gray clays with sandstones and siltstones light gray, fine-grained with
interbeds of brown coal. Power up to 80 m.

The Turtas Formation (Upper Oligocene) is composed of strongly clayey gray
siltstones, about 40 m thick.

The quaternary system is represented by sediments of peat, silt, and lacustrine-

alluvial loesslike loams. The thickness of the reservoirs is 35-40 m [3].
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Characteristics of oil and gas reservoir

The Novoportovsk field is located in the central part of the Surgut arch, where
the geological section is characterized by a wide range of oil and gas - beginning
with the Jurassic reservoirs and ending with the Lower Cretaceous sediments, oil
reservoirs were detected in the horizons UC,, BC;y, AC,o, ACo, gas-oil - in AC7.s,
gas in the reservoir AC,.

The reservoir is US,. In the field under consideration, the Tyumen suite is
opened in 12 wells - 30p, 46p, 47p, 48p, 74p, 562, 754, 907.

Within the Novoportovsk area, the Tyumen Formation sediments were opened
in 9 wells, tested in six. In the Piltanka area, the UC, layer was opened with two
wells (13pl and 82pl). Industrial inflows are not received. Despite the oil-saturated
thicknesses identified in the GIW, reservoirs of the UC, layer have been referred to
as unpromising.

After 1997, in addition to the Jurassic reservoirs, well 4405p was drilled.
When testing the formation in the interval 2729.5-2738.5 m (2648.9 - 2657.9 m), the
inflow of oil with a flow rate of 5 m*/ day at N4 - 798 m was obtained. The well was
drilled within a small uplift in the southern part of the reservoir, which is allocated
by seismic [4].

In the construction of a three-dimensional model for the UC, layer of the
Novoportovsk field, taking into account seismic data and drawing of the data from
the drilling of wells 754, 907, 30p, 2019, of the Dunaevsky reservoir, elevated areas
separated by deflections were noted. The sandstone replacement zone, stretched
from north to south-west, was discovered. The presence of a zone of absence of
reservoirs is confirmed by the results of the test (in well 754 there was no inflow
from the reservoir). At the Novoportovsk field, the oil-saturated thicknesses in the
UC; reservoir are identified by GIW in seven wells. They vary from 0.6 to 3.2 m.
The bed is oil saturated to the soles. When testing the UC, formation in these wells,

industrial oil inflow was obtained only in well 4405p. The oil-saturated thickness in
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the borehole was 1.6 m. Thus, at present only the section of the reservoir in the area
of wells 4005p is of industrial interest.

Reservoir formation BSo. In the Severo-Minchimkin uplift in the thickness
of the Cheuskin clays, a BS)y layer is distinguished, represented by small sand
lenses, opened in wells 17r, 3p, 267, 298, 323, 907. In wells 18r, 46p, 49p, 59p, 329,
568, 754, 832 1149 layer BS)¢ is represented by a non-selector. In the time since the
previous calculation of reserves, drilling was not conducted within these reservoirs.
Structural structures are made taking into account the drilling of wells and seismic
data. Therefore, the location of the reservoirs did not change. Parameters remain the
same.

Reservoir formation BS,y. The oil-bearing capacity of the main productive
formation BS;y is confined to the northwestern, southeastern and southwestern
slopes of the Novoportovsk Uplift, as well as to the Piltun and Peak Uplifts.

In the previous reports, four stratified lithologic screened reservoirs were
identified within Novoportovsk and Peak Uplifts and one reservoir-reservoir, within
oil-saturated - from 3 (wells to 8 pl) to 22.8 m (well Ne 208pl). The number of
reservoirs and their location remained unchanged.

Since the previous calculation of reserves in the region of the Pilant Uplift,
3b, 10pl-2, 8pl-3 wells have been drilled (the water-saturated layer from the roof has
been opened, which was confirmed by the approved oil-bearing contour) and 18pl-
2 (the non-reservoir was opened, limits of the reservoir).

It should be noted that in connection with the structural constructions the
boundaries of the reservoirs, their sizes and their heights have changed
insignificantly. Reservoir 1 is located in the well 18p. The average elevation of the
WOC is assumed at -2243 m. The reservoir size is 1.8 x 2.3 km, height is 8§ m.
Reservoir 2 is located in the area of exploration wells 49, 47 and 55. The results of
testing and interpretation of GRW materials were used to justify the WOC.

In the 49P well, when testing the interval 2272-2312 (2190.2-2230.2), an oil
inflow was produced with a flow rate of 17.4 m*/day on a 3 mm choke, according to

the GIW, the reservoir was oil saturated to -2237.8 m. In the well 572, the oil-
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saturated reservoir base on the GIW was uncovered at - 2226.1 m, the roof of the
water-saturated reservoir was 2234.7 m. In the well 503 in the GIW, the reservoir is
oil-saturated to - 2238.8 m, water-saturated from - 2246.8 m. The reservoir is
accepted at -2,238 m. The reservoir size is 3.1 x 5.4 km, the height is 40 m.

The reservoir 3 is located in the area of exploratory wells 52, 51, 906 and 920,
the average elevation of the WOC corresponds to the earlier and accepted at -2,297.6
m. The reservoir size is 6.0 x 8.0 km, height 58.6 m.

The reservoir 4 is located in the area of exploratory wells 418 and 902. the
average elevation of the WOC corresponds to the earlier approved and accepted at -
2966.7 m. The reservoir size is 3.5 x 2.8 km, the height is 20.7 m.

The Platan uplift reservoir is located in the area of exploratory wells 41, 42.
The average elevation of the WOC is assumed at -2241 m. The reservoir size is 3.0
x 2.3 km, the height is 10 m.

The reservoir is ACyy. In the sandy facies, the AS layer is developed almost
over the entire area of the reservoir, being replaced by non-collectors only in certain
areas. Oil-saturated reservoirs were detected only in the arched parts of the North
Minchimkinsky and Novoportovsk uplifts, to which two reservoirs were confined.
In determining the outer boundaries of the reservoirs, the oil-saturated thicknesses
and the results of drilling the wells of the waterfowl were taken into account. On the
perimeter, reservoirs are delineated by boreholes that have opened a water-saturated
layer from the roof. Reservoir 1 is located on the North Minchimkin uplift. The
boundaries were refined. In some wells drilled within reservoir 1, the boundary
between ASy and AC, is changed. The oil-saturated reservoirs that belonged earlier
to the AS;o formation moved to the ASy formation and vice versa. The need for re-
correlation arose in the process of constructing a three-dimensional geological
model, since the ambiguity in the choice of the interface between these layers led to
an incorrect joining of interlayers in the bulk model. The reservoir-layer reservoir
located within the Novoportovsk uplift has broken up into three sections. The size

of the reservoir is 3.5 x 3.1 km, the height of the model. The reservoir-layer reservoir
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located within the Novoportovsk uplift has broken up into three sections. The
reservoir size is 3.5 x 3.1 km, height is 13.9 m [5].

Two small ones separated from the main reservoir: on the eastern wing -
reservoir 3 and in the south - reservoir 4.

The reservoir 3 separated from the reservoir 2 by a small deflection, within
which the drilled wells opened a water-saturated layer from the roof. The reservoir
is a reservoir, the size is 0,8 x 0,8 km, the height is 11 m. The reservoir 4 in the north
is separated from the reservoir 2 by the zone of absence of collectors, and in the
south it is controlled by the boreholes that opened the water-saturated collector. The
reservoir is lithologically shielded, its dimensions 0.6 x 0.6 km, height 12.3 m.

Reservoir formation ACy. The sandstones of ASo are developed over the
whole area, except for well Ne 150, where the reservoir is represented by a non-
collector.

The oil reservoirs in the ASy reservoir were confined to the Novoportovsk and
Severo-Minchimka uplifts. A small-sized reservoir is identified in the eastern part
of the reservoir and two reservoirs - to the west of the North Minchim uplift.

The stratum is completely drilled on the operating grid. In this report, as a
result of structural designs, all the reservoirs have merged into a single one with one
WOC. There are five water-saturated areas within the reservoir, which are
discovered by wells at low elevations. In determining the outer boundaries of the
reservoir, the oil-saturated thicknesses and the results of drilling the wells of the
waterfowl zone were taken into account. On the perimeter, the reservoir is delineated
by boreholes that have opened a water-saturated layer from the roof. The marks of
the water-saturated reservoir fluctuate in a wide range from -1898 to -1921 m. When
determining the average WOC mark, wells that have opened water-oil contact, as
well as wells with minimal curvature were taken into account. The average elevation
of the WOC was -1903 m. The total thickness of the AS9 formation varies from 15.4
m to 32.5 m. The effective thickness reaches 28.1 m, the oil saturated - 17.6 m. The

reservoir is a reservoir-vault, its dimensions are 13.5 x 7,2 km, the height of 35 m.
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The reservoir is AC7.s. The large oil and gas reservoir of the AS7greservoir is
confined to the Severo-Minchimkinsky and Novoportovsk uplifts with a single oil-
bearing contour, and has four gas caps. The total thickness of the reservoir varies
from 15 to 20 m. The reservoir has a rather complex structure. In general, the section
of the formation can be divided into three types: in some sections of the reservoir, a
monolithic sand layer AC; is excreted in the roofing part of the sequence, the plantar
part is represented by a frequent alternation of mudstones and siltstones; on the other,
the sand layer ASS is developed in the base of the strata, and the upper part of the
section consists of intercalation of argillite-siltstone rocks; on the third - small
interlayers of sandstones are allocated in the roof and the sole, and between them the
frequent alternation of siltstones, mudstones and sandstones. The formation of the
AS7-8 formation extends beyond the Novoportovsk field and unites without a break
in the oil-bearing contour in the west - with Bystrinsky and in the east - with the
Dunaevskoye reservoirs. The average elevation of the WOC was -1903 m. The
average elevation of the GOC is 1873 m. Reservoir reservoir-summary. Its
dimensions are 23.0 x 14.7 km, height 62.0 m.

Form AS4. The roof of the reservoir in the AS, reservoir is exposed at
elevations from -1768 to -1825 m. Gas-saturated sandstones of the reservoir are
identified by repeated measurements of radioactive logging in the vault of the
Novoportovsk uplift. The roof of gas-saturated reservoirs is opened at elevations
from -1768.5 to -1815.7 m. Effective thicknesses range from 0.6 to 8.2 m, gas-
saturated ones reach 4.8 m. The GOC is not opened in any well directly in the
reservoir. In the wells drilled in the gas-water zone the lowest mark of the soles of
the gas-saturated reservoir is 1811.9 m, the highest mark of the water-saturated
interlayer is 1792.7 m. The section between gas and water varies in the range 0.3-
5.5 m. The gas-water contact in the average is defined at -1800 m.

The reservoir is a reservoir-vault, small size 3.5 x 2.0 km, height 19 m.

Petroleum layer AS;g. The reservoir properties of AS7.sare studied from the

sections of 31 wells, incl. two characterized the gas-saturated part of the section and
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25 oil saturated. After calculating the reserves of 1994, the core of the well 1346 was
further studied and generalized, and the data on the core of the Piltanskaya Square
(wells 13pl, 41p, 70p, 71p, 75p, 82pl) were jointly summarized.

Wells in the area of the field are uneven: the central core and the south-eastern
part of the reservoir are not characterized by the core; the south-western part is
characterized only by aquifer wells (wells.51p, 52p 56r).

The total effective thickness studied is 134.4 m, with 1 meter of 2.7 definitions
of Kp and 1.8 and 2 definitions of Kp and Kyvs, i.e. density of analyzes within the
optimal range.

The porosity of the reservoir varies from 18.1% to 30.3% and, on average, to
367 determinations, is 23.8%. Compared with the calculation of reserves (1994), the
average value slightly decreased (it was 24.1%), apparently due to the Piltun wells,
the average porosity value of which is 23.3%. Most of the rocks in the AS7-8
formation (79% frequency) have a porosity of 22-28%, rocks with a porosity of more
than 28% occur in isolated cases (1.6% frequency).

The porosity of the gas-saturated part of the reservoir is on the average 22.4%
(possibly understated, because it is characterized only by 25 samples). For oil-
saturated and water-saturated parts, the average values of Kp are higher: 23.7% and
24.5%, respectively.

The filtration properties of the reservoir vary mainly from 1.9 % 10-3 mkm to
154 x 10-3 mkm and only 8 samples (3.6% frequency) of the rock have a
permeability higher (up to 978 x 10-3 mkm). On average, the permeability is 53 ¢
10-3 mkm. In most cases, the formation rocks are related to IV (Kpr 10-100 « 10-3
mkm) and V (Kpr 1-10 * 10-3 mkm) permeability classes, in the reservoir they are
53.6% and 35.7%, respectively.

Sometimes there are more permeable differences of rocks with Kpr above 100
* 10-3 mkm - their 10,7%, incl. According to the cuts of two wells, 139p and 307,
collectors with Kpr are more than 300 ¢ 10-3 mkm (frequency 2,6%).
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According to the gas-saturated and oil-saturated sections of the section, the
permeability is on the average 30*10-3 mkm and 59 10~ mkm, respectively, along
the water-bearing part 33 10~ mkm.

The average values of Kp for wells vary quite widely: from 21.2% (well.71p
at the Piltanka area) to 29% (well Ne 355 in the southeast of the Novoportovsk field),
but in most cases they are 24-26%. The mean values of Kp for the wells vary from
3 ¢ 10-3 mkm2 (well.239) to 187 * 10-3 mkm2 and per one well (bld.139p) the
permeability is anomalous 568 ¢ 10-3 mkm?2. In most cases, the average values of
Kp are 30-60 x 10-3 mkm, for 5 wells they are below 10 x 10-3 mkm. The water-
holding capacity of rocks varies from 18% to 70% and on average is 43%, most often
(61%) is 25-45.

Petroleum layer 1. The reservoir properties of AS9 are studied from the
sections of 10 wells, incl. 8 the productive part of the section is characterized. No
new wells have been drilled to the AS9 reservoir, but 11 cores from the section of
well Ne 355 have been additionally studied and generalized, and, in connection with
the correlation change, the data for well Ne 32p, previously related to the AS7-8
formation, are summarized in the AS9 formation.

The total effective thickness studied is 40.8 m, with 1 meter of it accounting
for 2.9 Kp determinations and 1.8 and 2 Kp and Kvs determinations, i.e. density of
analyzes within the optimal range. FES (filtration-capacitive properties) of the AS9
formation is much higher than in the AS7-8 formation.

The porosity varies from 20.8% to 29.6% and, on average, to 120
determinations, is 26.5%. Most of the rocks (at a frequency of 72%) have a porosity
of 24-28%, a significant proportion of rocks with a Kp more than 28% - a frequency
of 19%. The porosity of the oil-saturated part of the reservoir is on average 26.3%,
the mean value for the water-saturated one was higher - 27.4% (probably
overestimated).

The filtration properties of the formation vary in the range from 7.5 to 324 10
3 mkm, on average over the reservoir the permeability for 47 determinations is 105

107 mkm. In most cases, the formation rocks refer to III (Kpr 100-500 10 mkm)
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and IV (Kpr 10-100 10-3 mkm) permeability classes, respectively, in the reservoir,
32 and 64%. On the productive part of the section, the average permeability, like
porosity, turned out to be lower than for the water-saturated part - 78 10"'3 mkm and
177 10® mkm, respectively. But it is possible that the mean values of the FES of
the water-saturated part of the section were overestimated due to poor knowledge
and 8 samples, and rocks with Kpr less than 43 10-3 mkm and Kp less than 26.4%
were found to be unexplored, and such rocks, judging by the productive part cut,
should be here.

The average values of Kp for the wells vary in a small range: from 26% to
28%, the average values of Kp vary from 42 ¢ 10° mkm (well.219) to 194 « 10-3
mkm (well .54p, contour). There is no regularity in the change in the filtration-
capacitance properties over the area. The water-holding capacity of rocks varies in
the range from 21 to 1% and on average is 36%.

The reservoir 2. The reservoir properties of the BS;¢ layer are characterized
by the section of well 323p with two samples.

The average porosity is 21.1%, the permeability is 73 x 10! mkm. Water
holding capacity is studied by one sample and is 26%.

Petroleum layer 3. The reservoir properties of the BS;, layer were studied
from the cuts of 8 wells, incl. on all the productive part of the cut is characterized.
In addition, the core of the well Ne 41 pl has been studied and generalized, and the
data on the core of the Piltana Square (well 13 pl, 41p, 82pl) are summarized.

The total effective thickness studied is 20.2 m, with 1 m of 4.2 Kp
determinations and 2.4 and 2.8 Kp and Kvs determinations, i.e. density of analyzes
within the optimal range.

The porosity varies from 22.4% to 26.8% and on the average 85
determinations is 24.5% (the same porosity was obtained by processing the data to
the point 1994). Most of the rocks (88% frequency) have a porosity of 22-26%, a
significant proportion of rocks with Kp more than 26% - their frequency is 12%. The
average value of the porosity of the oil-saturated part of the formation is lower than

in the water-saturated part; respectively 24 and 25.7%. The filtration properties of
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the formation vary in the range from 7.5 to 324 « 10" mkm. The average value of
the permeability along the reservoir is 106  10'> microns (according to 47
determinations). In most cases, the formation rocks belong to the Il and IV classes
of permeability, they in the reservoir are respectively 32 and 64%. On the productive
part of the section, the average permeability was lower than for the water-saturated
part - 79 ¢ 10"* mkm and 188  10'* mkm, respectively. But probably the average
value of the permeability of the water-saturated part of the section was overestimated
(only 8 samples were studied).

The average values of Kp for the wells vary in a small range: from 23%
(wells.82PL) to 26% (well. 52p). The mean values of Kp for the wells vary in the
range from 7.5 x 1013 mkm (well 13 AP) to 216 x 1013 mkm (well.638). There is
a certain pattern in the variability of the FES over the area: low FEC values on the
Piltun area (Kp by wells 23-24%), wells 7 - 41 + 1013 mkm? and much higher than
the FES for reservoirs in the southern part of the field (Kp by wells 24-26 %, Kpr-
103-216 + 1013 mkm. The water-holding capacity of rocks varies in the range from
21 to 61% and on average is 36%.

Petroleum layer 4. Collector properties of UC; are studied from the sections
of 3 wells in five oil-saturated interlayers. The total effective thickness studied is 3.8
m.

The porosity varies from 14.6% to 21.9% and on average 8 determinations is
17.6%. The average values of porosity in the wells are 17.2-18.1%.

The permeability varies from 0.4 to 13.9 x 10 mkm. The average
permeability along the 7 determinations is 4.7 x 10'® mkm.

The water-holding capacity of the studied rocks varies from 52 to 55%, on the
average 1s equal to 53%.

The most productive are ASs, AC73, ACy and ACly, they have optimal
reservoir properties (average porosity 25-28%, filtration properties 1.9 - 154 « 1013
mkm), as well as favorable geological conditions for further application of enhanced

oil recovery and maximum final production rates [6].
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Reservoir NP,_;

The reservoir of NP,.31s completely clogged from the northwest and southeast.
In the wells in the zone of distribution of reservoirs, the reservoir lies at absolute
depths from -1738 m to -2017 m. Within the distribution of the reservoir, four
hydrocarbon reservoirs are identified [7].

The main reservoir occupies most of the area of distribution of reservoirs in
the reservoir. Oil and gas condensate reservoir, lithologically and tectonically
shielded. The length of the reservoir is 25.1 km, the width is 10.1 km, the height of
the gas part of the reservoir is 106 m, the height of the oil rim is 51-57 m. Effective
gas-saturated thickness varies from 1.8 to 21.2 m, oil- from 1.0 to 20.0 m. The
industrial gas content is confirmed by testing the formation in 21 wells. The rate of
gas varied from 33 to 205 thousand m?/day. Oil inflows were obtained by testing the
formation in 18 wells. The oil flow rate was from 3 to 61 m’/day.

The highest position of the roof of the reservoir, which gave a clean oil during
testing, is noted in the well. Ne. 64 and is at an absolute depth of -1815.4 m. The
actual position of the gas-oil contact within the reservoir varies from -1814 m to -
1818 m. GOC is accepted as the mean value of these absolute depths at the level of
-1816 m.

When determining the position of the water-oil contact, an insignificant but
regular immersion from the north-west to the southeast was established:

The inclined WOC was adopted at absolute elevations from -1867 to-1873 m.

The eastern reservoir is separated from the main submeridional fault. Oil
reservoir, tectonically and lithologically shielded. The length of the reservoir is 8.9
km, width - 1.4 km, height - 49 m. Effective oil-saturated thickness varies from 1.2
to 25.0 m in the wells. The reservoir is opened by four wells, within the reservoir the
layer has been tested in three wells. In all cases, oil inflows were produced with a
flow rate from 9 to 23 m3/day. The WOC was adopted at the absolute elevation of -

1879 m, as the average from the bottom of the oil-saturated reservoir by testing in
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boreholes. Ne 178 (-1880.2 m) and the roof of a water-saturated reservoir in the

borehole. No 179 (-1877.4 m).

The northeastern reservoir is opened by one well No. 72. The oil reservoir is
tectonically screened. The length of the reservoir is 8.9 km, the width is 2.3 km, and
the height is 29 m. The effective oil-saturated thickness in the borehole is 3.8 m.
According to the GIW to the absolute depth of 1849.4 m, the reservoir is
unambiguously interpreted as productive, below this the markers are water-
saturated. The bed is tested in wells. No. 72 in the interval of absolute marks -1843.0-
1849.6 m, inflow of formation water with an oil film was obtained. The test is
deemed to be of poor quality (similar to the test of the BJ,; formation). Since the
reservoir's productivity is not confirmed by the test, its availability is expected from
the interpretation of the logging materials. The WOC of the reservoir was taken from
the logging data at an absolute elevation of 1849.0 m.

The northern reservoir is opened by five wells. Oil reservoir, lithologically
and tectonically screened. The length of the reservoir is 8.6 km, the width is 5 km,
and the height is 41 m. The effective oil-saturated thickness varies from 5.0 to 19.0
m in the wells. Within the reservoir, the bed has been tested in four wells. In three,
inflows of anhydrous oil were produced with a flow rate from 5.4 to 40 m®/day.
Anhydrous oil was obtained by testing the formation to an absolute mark of 1857.1
m in wells. Ne 143.

In the borehole. Ne 86, during the testing of the water-saturated part of the
reservoir, an inflow of formation water and gas condensate was obtained: Qb =57.6
m’/day, Qg = 22.28 thousand m*/day and Qk = 0.36 m*/day (dsht / w = 10/16 , 36
mm). According to the logging characteristic, the layer is saturated with water, fixing
cement stone with rock and column in the test interval is weak or partial. Proceeding
from this, it is possible to assume a breakthrough of gas from the underlying Yu2
bed, the roof of which is gas saturated.

In the borehole. Ne 180 in the reservoir, five objects were tested in the interval

of absolute depths from -1828 m to -1851 m. The first object turned out to be
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practically "dry" (signs of oil were noted), further water inflows were obtained (Qp
= 1.58-1.96 m*/day) with a film of oil, then inflows of the oil-water mixture. The
origin of the water is not established. Most likely - a mixture of formation water
coming from the Upper Cretaceous strata, and PBS (Sv = 3,7 g/). It should be noted
that the percentage of oil content in the oil-water mixture has consistently increased
from 2.8 to 76.5%. According to the logging data, all the dedicated reservoirs are
classified as productive.

Based on the results of interpretation of logging materials, the sole of the
productive collector fires in wells. No. 106 at the absolute elevation of 1860.9 m;
the roof of the water-saturated reservoir fends in the well. No. 119 according to the
GRW data at 1860.3 m. The WOC was taken from the logging data at absolute depth
of 1861 m [7].
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