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I'lpoBeaeHbr 1abopaTopHble H HaTYpHbIe HCC/IeAOBaHHA 0 BO3MOMKHOCTH HCIIO/Ib30Ba-
HHSA BCKPBILIHBIX [TOPO U3 OTBa/IOB Kapbepa «YauHblr» B KauecTBe 3aK/1alKH Bbpabo-
TaHHOIO MPOCTPAHCTBA OAHOMMEHHOIO IOA36MHOIO PYAHHKA.

KrroueBble c/10Ba: HaTYypHbIe HCCAEAOBaHHS, BCKPBILIHBIE ITOPOAbI, 3aK/1aaKa, MOAE/IH,

roumepHas cvmora, TTAB «Cratye».

B HaTypHbIX ycriousix  OITY
(OMBITHO  —  MPOMBINI/ICHHBIH

MO/I3eMHBbIN  YYaCTOK) pyaAHMKa «Ymau-
Heii B cepeavte 2000-x mpoBOAMIUCH
HICC/Ie[IOBAHUA T10 YCTAHOB/ICHUIO BO3-
MOXHOCTH WCITO/Ib30BAHHSA TTO/IMMEPHBIX
cmon (P-1) B kauecTBe cBsA3yOLIerO MPHU
dopMHUPOBaHUN 3aK/IaA0YHOTO MacCHBa
M3 MECTHBIX BCKDBIIIHBIX MTOPOAHBIX Ma-
TepuaioB. O6BEKTOM HCC/IeIOBaHUSA SB-
NS/IMCh U3BECTHAKH - BCKPBIIIHbIE TTOPO-
abl OTBA/IOB Kapbepa « Ynaunwin. Lle-
NbIO TIPOBOAMMBIX MCC/IeAOBAaHUM SB/IfA-
0Ch  BBIOOP U OGOCHOBaHHUE ONTHMA/lh-
HOTO COOTHOIIEHUSI KOMITIOHEHTOB 3a-
K/IAZ0YHOrO MaTepuasia TPy HCIIONb30-
BaHMM B KayecTBe CBHA3VIOIIEro IO/IM-
MEpHBIX MaTepHasioB (pe3opLHOBas
cmona P1) ¢ otBepautenem u3 ienour
(NaOH) u KpymHOro 3aro/HuTesnsl U3
MECTHBIX BCKPBIIHBIX MOPOA (M3BECTHS-
KoB). OCHOBHBIMHM 3a/@a4aMi KCC/Ie10Ba-
HUSl CTaBW/IVCh C/IeAyIoNIre:

- ollpedeneHWe W TPOBEpPKa PeKo-
MEH/IyeMbIX OITHUMA/IbHBIX COOTHOIICHUI
KOMITOHEHTOB CBA3VIOIIer0 Ha OCHOBE
rnonnuMepHor cmorst P-1;

- YCTAHOB/ICHWE XapaKTepa M CKOpO-
CTU CXBaThiBaHWS, MCKYCCTBEHHBIX OO-
Pa3LIoB 3aKMalKK TIPY Pas/IdYHBIX CXe-

MaXx MoJauy Mo/MMEePHBIX MaTepUarioB U
riapopOBHBIX 10OaBOK, HCIIOIb3YeMbIX
B KauecTBe CBSA3YIOIIMX;

- onpenesneHyie MPOYHOCTH 00Pa3LioB
3aK/IaaKU MaboPaTOPHBIMU METOIaMH.

Ha HauanbHOM 1MKAe 3SKCTIepUMeH-
Ta/lbHbIX PabOT B aHHOM HallpaB/ICHUH,
MOCTaB/IeHHbIe 3a/adyu pellavch B /1a-
GOPATOPHO-TIPOM3BOACTBEHHBIX YC/IOBH-
SIX, HEeIOCPEe[ACTBEeHHO B BhIpaboTKax
OITY, B nocneayiolem — Ha MacuTabd-
HbIX MOZE/sX COMOCTAaBUMBIX C pearlb-
HbIMU YC/IOBUAMH M OObeMaMH 3aK/IalakU
Ha MPOM3BO/CTBE.

Ha mnepBoM sTamne wuccrnemoBaHus
[MPOBOAW/INChE Ha MOeNAX, 3aK/Ia/bl-
BaeMbIX M3 KPYIHOTO 3allO/IHUTENs C
noGaBKaMM PacTBOPOB Ha OCHOBe TIO-
MYMMEPHOM CMO/IBI, HEMOCPeACTBEHHO B
Moa3eMHOM KaMepe mToabHu Nel pya-
Huka «YmgauHelir. Ha cneayiomem sta-
re aHa/lorMyHble WCC/eq0BaHus Ii/1a-
HHUPOBA/IOCh TTPOBOAUTH C UCIIONb30Ba-
HUEeM B MO/e/fX MeNKOro Harlo/HUTe-
ns (otxoaoB xBoctoB OP) ¢ orpabor-
KOM TEXHO/TOTMM ITPUrOTOB/ICHHS W HC-
KYCCTBEHHOTO 3aK/Ia/lbiBaHUs MacCU-
BOB.

K 3aknazouHsIM MaTepvanaM Ipeb-
ABMSIOTCA TPeGOBaHMsA, KaK TeXHO/IOTH-
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YeCKOro XapakTepa, Tak U crielmduye-
CKMe, CBfI3aHHBIE CO CITOCOOOM TpaHC-
MMOPTHUPOBAHUA Y YKAAAKK UX B BhIPabo-
TaHHOE TMPOCTPAHCTBO.

3aknan0uHbIll MaTepyasl A0/MKEH CO-
OTBETCTBOBATb C/ICAYIONINM KauecTBaM:

—  [pH 3aro/IHeHUU BbIpabOTaHHO-
ro IpPOCTPAHCTBa, IMO3BO/IAThH PUMEHe-
HUe Hanbo7lee palMOHa/IbHOM A AaH-
HBIX TOPHO-MeXaHUUYeCKUX YCAOBHM CHC-
TeMbl Pas3paboTKy;

— obnazaTb CIIOCOOHOCTHIO K 00O-
Pa3sOBaHHIO B  BbIPAaOOTAHHOM  ITIPO-
cTpaHcTBe mpouHoro (3-4 MIla), nnot-
HOTO M YCTOMUMBOTO MacCHUBa C MasloM
BO3IYXOIMPOHHLIAEMOCThIO;

— 04 [JeMCTBUEeM CU/bI TSXKeCTH U
TOPHOTO [JaB/IeHUsl [JaBaTb MHHUMa/lb-

HYIO YCa/IKY;
- He HMeThb CK/OHHOCTH K CaMo-
BO3rOPaHUIO,  C/AEKUBAaEMOCTH, CMep-
3aeMOCTH;
- He ob6magatb  abpasUBHBIMU
CBOMCTBaMU;

- He ToaBepraTbCs AOIO/MHUTe b
HOMY APOO/IGHHIO TIPH ero TPaHCIOPTH-
POBKe U YK/1ajKe B BbIpaOOTaHHOE Mpo-
CTPaHCTBO;

-~ HMeTb HU3KYIO CTOMMOCTb U 10CTa-
TOUHBIe 3arachl 71 obecrieueHrs NnoTped-
HOCTW TOPHOIO MpearnpUATUs B TeYeHUH
BCero CpoKa pa3paboTKH MeCTOPOXKIEHHS.

[Tpu BeIGOpe MaTepuasna ANA 3aKaa-
[IOUHBIX PaboT MPOBOAWIMCH KauecT-
BeHHble W KO/IMUYeCTBEHHbIe HCCaeno-
BaHUA ero CBOWCTB, OCHOBBIBAasCh Ha
TpeGOBaHUAX K HMCKYCCTBEHHOMY MacCH-
BY U B COOTBETCTBHH C TEXHO/IOTHeH 3a-
K/IaZI0YHBIX PaboT.

Ha npouHoCTh TBepzerolero sakaa-
IOYHOTO MaccuBa Hauboriee Ccyilect-
BeHHOe B/MAHMe OKa3blBaloT C/eayio-
mure pakToOPkI:

1. AKTHBHOCTb BSKVIIETO BellecT-
Ba U ero KO/IMYeCTBO B e/rHHIe o6beMa
3aK/1a/IOYHON CMeCH.

2. KoanyectBo, rpaHynioMeTpuye-
CKHI COCTaB M COOTHOIIIGHUE KPYITHOrO
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Y Me/IKOTO 3arlo/IHMTe/Iel, a TaKXke WX
KO/IMUeCTBO B e/lMHUIle 0GbeMa CMecH.

3. KoanuectBo Boabl (BOAOBSKY-
lllee OTHOIIeHKe).

4. Cnocob NMpUroTOBIEHUs], TPaHC-
MTOPTHPOBKU U YK/AIKU.

5. VYcnoBus TBepaeHus (temriepa-
TYPHBIA PEeXUM TBEpPACHUs, BO3PACT
TBepIeHys U ap.).

B Hacrosiiee Bpemsa Ha YamauHuH-
CKOM TI/IomaZKe B OTBa/laX HaXOAUTCSH
nopsaaka 400 MAH. M3 BCKPBILIHBIX T10-
PO BHIHYTHIX M3 Kapbepa «YnauHsii» 3a
BecCh CPOK ero akcrnyartaiwmu. [ Ipuuem B
IIPOLICHTHOM COOTHOIIICHHUH TI0 COCTaBY
VX HaxXOAWTCH B OTBa/laX OPHEHTHPO-
BOYHO: M3BeCTHSAKU — oKoro 40 %; Mep-
reny — okoro 14 %; 101oMUTBI — OKOZIO
10 %; mecuanvku — 7 %; nepecnau-
BAIOLIMXCs W3BECTHAKOB, Mepre/neH, ao-
[TOMMTOB, TECYAHWKOB, T/IMHUCTBIX /10-
MTOMUTU3UPOBAHHBIX M3BECTHSKOB M [Ip.
— okoro 29 %.

M3 Bcero mnpuBeaeHHOro I[epeyuHs
BCKPBIIIHBIX TIOPOA  c/ieayeT TI10 BO3-
MOKHOCTH HCK/IIOUWTb MCIIO/Ib30BaHNE B
KauecTBe 3aK/Ia/IouHOr0 MacCHBa Mep-
renei, KOTOpble 06/1agaloT MHUHWUMAa/lb-
HOM TIPOYHOCTBIO, BBICOKOM TEKYUeCThIO
Y Ha/lMuueM Me/KOMMCIIEPCHBIX U TIble-
BaTbIX YaCTHLL.

[NpyHyMast BO BHMMaHWe TO, UTO B
OTBa/laX COMACPHKUTCH UMCTBIX M3BECTHS-
kKoB — 40 %; a Tak®ke U3BECTHAKOB Ie-
pecnavBaloIMXCA C APYrMMH  OpOo/Ia-
Mu — 29 %; B obleM cyMMapHOM OObe-
Me oHM cocTapnsaioT okorno 70 %, T.e.
OCHOBHasl 4YacTb KPYITHOrO 3arO/HUTeNs
MIPU CO3AaHMU 3aKIalKU OYymeT COCTOATh
13 IaHHOTO MaTepuara.

[Mpy HCMOMB30BAHMK  BCKPBILIHBIX
[Opoa M3 OTBA/IOB HEOOXOANMO HX
npeaBaputesibHas obpaboTka (apobrie-
Hue). PasMep oTze/nbHbIX KYCKOB TOPOI
nocne ApobreHys A/ CO3aHNsA 3aK/IaIKH
He normkeH npeBeiiats 50-80 MM.

[lnst POU3BOACTBa HATYPHOTO 3KC-
[epyMeHTa MaKCUMa/lbHbIA pasMep OT-
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Puc. 1. I'paHya1oMeTpHYEeCKHIT COCTaB KPYIMHOIO HaIlO/IHHTe/s NPH NpPOBeaeHHH HaTyp-

HOro 3KCriepHMeHTa

[eNBbHOCTEM  KPYIHOTO  3aIlO/IHUTE/Is
npuHuMaeTcs He Gormee 50 mm. Cpen-
HUI pasMep OCHOBHOM MacChl KPYIMHOTO
3aro/IHUTeNsl 4718 3aKMaZkU B MOe/Ir
COT/IaCHO MPOBEICHHBIM UCC/IeIOBAHUSIM
rno Metoauke [1] cocraBun 19,74 mm.

BBuay noporoBusHel U AepULIMTHO-
CTU TPAAMLIMOHHOIO CBs3yiomero (ue-
MeHTa) /711 JaHHOTO PervoHa, a TaKke
3HAUMTEeNMbHBIX ero pacxoaoB (a0 50%)
rnpy  POPMHUPOBAHUM  HCKYCCTBEHHOTO
3aK/1a/IOUHOTO MacCCUBa, MPEAOKeHO B
KauecTBe BSKYIIEro pPacCMOTPeTh BO3-
MOHOCTb UCITO/Ib30BaHMs pacTBOpa pe-
30pLMHOBOM cMorbl P1 (kreit pesopuu-
HopeHonpopMarbAeruaHbIN) €  OTBep-
avteneM u3 menouu NaOH B kKoMbGuHa-
LMK C TIOBEPXHOCTHO-aKTHMBHBIM Mare-
puanom ([TAB) tuna «Cratyc» obra-
JAIONIMM  BBICOKUMH  TMAPOGOBHBIMU
CBOMCTBAMU K BO3EHUCTBHUIO  BBICOKO-
MMHEpPa/IM30BaHHBIX PaCTBOPOB  IIAXT-
HelX Boa [1,2], pacxod KOTOPBIX, IIO
[peaBapUTe/IbHBIM pacuéraM, HIXKe Ha
MOPAIOK UeM LIeMeHTa.

Ha puc. 1 npusenen rpaHynomerpu-
YeCKHH COCTaB KPYITHOTO HAarlO/MHUTE/Is
(v3BecTHsIKA) 719 3aK/AAZKU  Mozjenei
[Py TIPOBeAEeHHH HATYPHOTO 3JKCIepH-
MeHTa.

[Tpu BBIGOPE BSKYIIErO YUUTHIBA/TUCH
OCHOBHBIE 3aKOHOMEPHOCTU YKperie-
HUSL KPYIMTHOOO/IOMOUHBIX KapOOHATHBIX
[OPOA CUHTETHUECKHMU BBICOKOMO/IEKY-
ASPHBIMA ~ COGAVHEHUSAMU  (CMO/IaMH).
MMernioch B BUAY, UTO CMO/IbI TaKkKe SIB-
nsotea [1AB, TonbKO HMEIOT ropasao
[A/IVHHee Liellb YI7IeBOAOPOAHBIX Paau-
Ka/lOB U COOTBETCTBEHHO OO/IBIION MO-
neryasapHeii Bec. OCHOBHBIMU TTPHHLIN-
rnaMu BbIOOpa CMO/bl A1 YKper/ieH s
KPYIIHOOG/IOMOUHBIX  KapOOHATHBIX I10-
poa 6bIU crieayionIye:

—  BbICOKas KOresusi, OHa 3aBHCHT
OT A/IVHBI LICTIOUKU T10/IMMepa;

-  Xopolllag aAresvoHHas Crocob-
HOCTh, T.e. CIIOCOBHOCTh IMo/MMepa 06-
MaaTh AOCTATOUHBIM CLIET/IeHUEeM C I10-
POIOM B MPUCYTCTBUM BOAbl WM CPOZ-
CTBOM C [IPUMEHSIeMbIM CTabUIM3aTO-
poM;

- CrocoBGHOCTb K U3OHpaTenbHON
ancopbLMy 10 OTHOIIGHHIO K THAPO-
UIBHBIM [/IMHUCTBIM MHMHepasiaM ¢ 00-
pa3oBaHeM XeMOCOPOIMOHHBIX COemu-
HEeHMU;

-  aKTMBHOE B3aMMO/CHCTBUE He-
[MOCPe/ICTBEHHO MeXAy MHHepa/IbHbIMH
yacThLaMM M TIO/IMMEPOM U CIIocob6-
HOCTb K YBE/IMUEHHIO M COXPAHEHUIO CU/
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OcHOBHbIe (PpH3HYECKHe CBONCTBAa, pacxoa CMO/bl H OTBepAHTEAsd

Ne HaumeHnoBaHue nokasarenen En. uamep. 3uauenus
VYcnoBHas BA3KOCTb CMO/IBI IO BHUCKO3UMETPY
1 B3-246 (6 MM): - B MOMEHT U3rOTOB/ICHUS cek 50-100
- OTBepauTens 10-25
2 | BoaoopoaHslit mokasaresnsb pH 7-8
3 | 2KusHecriocobHOCTh, He MeHee yac 1,5
4 | B . . Bricokas rpyrina Boao-
OIOCTOMKOCTD K/I@EBbIX COeANHEHMI %
CTOMKOCTH
5 | Temneparypa 3amep3aHus °C -25
6 | OtBepauTerns asi CMO/IBI Hatpuesan merotb
NaOH
Bpewmsa otBepaeBaHus cMObl MpH coaepka-
7 | Hum wenoun NaOH: - 5% yac 3
-10% 1
8 | Pacxon cMonbl OT MacChl 3aK/1aaKH % 1,5
9 | Pacxoa nienouu ot Macchl cMonbt P1 % 5

CBf3M B CHCTEMe YacTHlla IpYHTa-BoAa-
To/1MeD;

-  PpacTBOPHMMOCTh B BoJe IIpH
BBeIECHWU B TPYHT ITYTEM CMElIeHuUs, YII-
MOTHEHUs WK APYTUM TyTeM;

-  HepacTBOPUMOCTh B BOze U He
CMauMBaeMOCThb T10C/Ie OTBepXKAeHHs, a
TakK¥Ke CIIOCOOHOCTh  MPOTHBOCTOSTh
BHEIIHHMM aTMOC(epHBIM BO3ICHCTBUSM;

- criocoBHOCTh OTBepzIeBaTh B UH-
TepBarie Temneparyp (+5)-0-(-5rpaa. C);

-  [OCTYITHOCTb, HE TOKCHUYHOCTb,
BO3MOXKHOCTb  WCITO/Ib30BaHHA B  He-
OO/IBIINX KO/THUECTBaX.

Crabumuzatop rpyHra «Cratyc-3»
MpeacTaB/seT cobor YHHUBEpCa/ibHOe I10-
BepXHOCTHO-aKTHBHOe BellecTBO ([1AB) B
BUE KWIKOCTH CBET/IO-KOPHUUHEBOIO
LIBeTa, PacTBOPHMMOE B Bo/e, IVIOTHO-
cteio 1,06 r/cMi (B KOHLIGHTPHUPOBaH-
HoM Buze - 1,34+1,36 r/cmi), Bomo-
poaHblt  nokasarenas pH=5,6 (ueir-
TpanbHBIM), He K3MeHseT CBOMCTBa BO
BpeMeHM, He pacliazaeTtcsi, 3aMep3aeT
npy Temnepatype Huxke -15.°C (B KoH-
LIGHTPUPOBAHHOM BM/Ie He 3aMep3aer,
HO 3arycreBaet). DKO/IOTMYEeCKU U TIo-
)Rapobe3oriaceH.

OnbITHBIM TIYTeM 718 TAWMHUCTBIX MU3-
BECTHAKOB Y/IauHUHCKOTO MECTOpOXKe-
HusA pacxoa «CrtaTyca» ornpenesneH B Ko-

164

muyectBe 0,3 Kr/mi, mpy HY/IeBOM BO-
[OHAaChIIIeHny riopoasl [1, 2.

Cwmona P1 npeacrasasier cobort cna-
GOCBSA3HYIO KUIKOCTb CBET/IOrO liBeTa,
pacTBOpseTcs B Boe, 3arycreBaeT IPU
OTpPHULIATe/IbHBIX TeMIiepaTypax.

Pusrueckre CBOMCTBa, pacxoa
CMONbl U OTBepavTerns IpUBeleHbl B
Tabna. 1.

Oreepaureny (menour NaOH) moxer
MMOCTAB/IATECH B CYXOM BH/IE, XMMHUYECKU
aKTWBHa, uTO TpebyeT COOTBeTCTBYIO-
IIMX YC/IOBUI XpaHeHWs M OoOpalleHus.
Pacteopsierca B Boae no 40 % KoHLieH-
TpalWK Iepea CMelleHreM C Pe3opLU-
HOBOM CMO/IOM B cooTHomeHuu 1:10,
1:20 o macce.

[lns  TIPUrOTOB/EHWS  TOBAPHOM
dopmel  crabunuzatopa «Cratyc», pas-
GaBneHrsl PEe3OPLIMHOBOM CMO/IBI U Lie-
7IOYM WCITIO/b3YeTCs TIpecHas Bozda, KO-
TOopasi MOXKeT ObITh CMellleHa C 3acorieH-
HbIMM  MWHEpPa/M30BaHHBIMM  BOJaMMU
(pacconamu) ¢ Lienbio CHMKEHHs TeMrie-
pPaTyphl 3aMep3aHusA PacTBOPOB B COOT-
BeTCTBHH C TeMIlepaTypou OKpyzKarollen
cpenbl.

Oddekt ruapocobusalK MPOsiB-
nseTcs npy 06paboTKe Mopoa CTabu/Iv-
3aTOPOM, TOBapHOU (POPMOMU ITPHUTOTOB-
fNeHHON pa3baBneHreM KOHLIeHTpaTa



Boaoi B cootHomeHuu 1:3. ['lpu atom,
YUUTBIBas BBICOKVIO YAE/IbHYIO TMOBEpPX-
HOCTh 3aK/IaZIoOYHOTO MaTepuana W /sl
Aydniero pacripeaenieHusi pacTBopa CTa-
6unr3atopa, ero ToBapHyio opMy He-
06xXonuMo pas3baBnATh BOAOM B COOT-
vomenuy 1:50 + 1:100, B 3aBrcuMocTH
OT MCXOAHOM BrakHOCTU oOpabaThiBae-
MOr0 MaTepuarsa.

BeinonHenre  3KCrieprMeHTa/IbHBIX
paboT MPOBOAW/IOCh B COOTBETCTBUH C
MpeaBapUTe/IbHO pa3paboTaHHOM MeTo-
mvikoy [4] v Ha Hada/ZIbHOM 3Tarle Ipeay-
CMaTPUBAZIOCh MpOBeJeHNe 1MKaa Ha-
TYPHBIX 3KCIIEPHMEHTOB C MKCIIO/Ib30Ba-
HMEeM B KayecTBe OCHOBHOIO MaTepuasia
3aK/IaIKY KPYIIHOrO HAIO/HUTE/Is — W3-
Me/TbYeHHOTo 0 TpeGyeMor KOHIMLIMH
M3BECTHSAKA M3 OTBA/IOB Kapbepa «Ymau-
Heli. B nocneayiomem 1Mkiae skcriepu-
MEHTOB I/IaHUPOBA/IOCh  3aAK/IAA0UYHbIN
MaTepHasr (POPMHUPOBaTh C BK/AIOUEHHEM
Me/IKOrO HarlO/IHUTes] B COOTHOIICHUSX
K KPYIMHOMY COI7/IaCHO pa3paboTaHHON
MeToavike [4].

Ha npenBaputensHoM astare mnoaro-
TOBKM HATYpHOTO 3KCIIepUMEeHTa BbI-
MO/IHeH C/IeIYIONMI KOMIZICKC T10ArOTO-
BUTE/TbHBIX PaboT:

- pou3BezieH BhIOOpP MaTepuasa /s
KPYIHOTO HArlO/IHUTE/IS 3aK/IaaKU;

- olpeneneHo Mecto U o0beM H3BIe-
YeHUs] M3BECTHSAKOB M3 OTBa/sa /s I10-
creqyioniero Ux ApobieHys A0 HeobXo-
AVIMOM KOHAMLIVY;

- MIPOM3Be/IeHO H3Me/lbueHre Iopo-
HOTO MaTepvasia C [OCTaBKOM ero Ha
nomaary Ol TY;

- Tpou3BeseH BLIOOP MecTa MpoOBe-
[IeHUs1 HATYPHOTO SKCIepuMeHTa (roa-
3eMHasi Kamepa B wmrtozibHe Ne 1 pacrio-
noxexHasi B 190 M oT ee ycTbs) U ero
Ge3oracHoe o6opynoBaHue —(ocBelle-
HUe, O0DOpKa 3aKO/IOB, OCVIeHHe, I/1a-
HUPOBaHHE U T.A.);

- W3rOTOB/IeHbI (POPMBI MozeneH /s
3aK/IaKU C OCTAaBKOM HX Ha I1/IOMAAKy
oIy,

- 0 MpeaBapyUTe/IbHON 3asiBKe C 3a-
BO/Ia U3rOTOBHTE/Is T1O/YUeHbl NCXOAHbIE
Matepuassl (cmorna P-1, TIAB «Cratye»,
otBepautent NaOH) ana npurorosrne-
HUS CBSI3YIOIIEro;

- poTOM/IaHMMETPHYECKUM CIIOCOBOM
orpeeneH TPaHY/IOMETPUYEeCKuii  co-
cTaB ApobG/IeHOro M3BeCTHsIKa (KPYIMHOro
HAarlo/IHWTe 1) B HABa/Ie;

3anoxeHre U PacKphITHe 0OPa3LIoB
Mozieniell  MPOU3BOAWIOCH BPYUYHYIO B
roaseMHoM Kamepe tmrtonbHu Nel. Beero
3a YKasaHHbIM Ieproa MPOU3BEIEHO 3a-
MIO¥EeHHe U PacKPbITHE AEBATH MOJIC/IeH.
[TpyHMMazics MakCUMMa/ibHBIA CPOK  BbI-
[epXrBaHUsg Mozener B Kamepe — 28
CyTOK. M3 ykasaHHOro 06Iero Kosvue-
cTBa Mozened, ase mozend (NoNe 1,2)
3aK/1aAbIBA/IMCh C LIe/lbl0 YCTAHOB/ICHUS
Y MTPOBEpPKU ruaApOodOOHBIX U aAre3uoH-
HBbIX CBOVCTB ITOBEPXHOCTHO-aKTUBHOIO
BemiectBa ([1AB) «Cratyc». OmHa Mozensb
(Ne 3) sakmaabiBasiach A71si YCTaHOB/ICHUS
KauecTBa CLeI/IeHHsl KPYIIHOIO 3arlosl-
HUTe/d C  LIEMEHTHBIM  CBS3VIOIIWM,
mwecth Mozener (NeNe 4-9) 6w 3ano-
JKeHbl A1 YCTAHOB/IGHHS XapakTepa
dopMHPOBaHUS 3aK/IaI0UYHOM CMECH Ha
OCHOBE TIO/IMMEPHBIX CMO/T TIPY Pas/Iny-
HOM ee KOHLIeHTpaluy C OTBepAUTe/IeM U
BOZIOM. KpoMe Toro, npearnonarazock Mo-
nenb Ne 10 3a710KUTh € KCMIO/IB30BAHHMEM
B PacTBOpe OTBepAWTe/Isl MaXTHBIX MHHe-
paZbHBIX BOZA, BMECTO BO/bI MPU IIPHro-
TOB/ICHHH PaCTBOPa IO/MMMEPHOM CMO/IbI.

[Mpu wuccnenosanuu BausHus [1AB
«Cratyc» Ha Momensx NeNe 1,2 MuHU-
MaZIbHOM M MaKCHUMa/lbHOM KOHLIeHTpa-
LMK e€ TOBapHOM (POPMBI He OTMeYEeHO
SIBHBIX [IPU3HAKOB ee B/MSAHUA Ha CO-
CTOSIHUSI OTZAeNbHOCTEH B Mozensx 3a-
K/IaKH.

[Ipr3HakoB anre3uu mMbO YIVIOTHE-
HUA MaTepuasia NPy PacKPbITUY MoAes
He BoifBaeHo (puc. 2, 3). Ilpu 3anoxe-
HUM TIOC/IeAVIONIMX MOeneH 3aKIaaku C
KPYIHbIM 3arionHutesieM no06asku [TAB
«Cratyc» He ripuMeHsnuch. [lpy aHany-
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Puc. 2. Packpbitne moaenu Ne 1

3e BCKPBITHIX 0OpasLioB Mozesned Ne 4 u
Ne 5, oTMmeueHa HM3Kasi [IPOHHKAOIIAs
CITOCOBHOCTh pPacTBOPa CMO/Ibl B 0Opas-
Lax, Mo3ToMy B Mmozensx Ne 6 u Ne 7
yBe/lMyeHa KOHLIGHTPALMs BOAHOM CO-
CTaB/AIOIIeN CBA3VIOLIEro, IpU Heus-
MEHHOI KOHLIeHTpallukh B pPacTBOpe
cMonbl v otBepautens ( cmoma — 1,5 %,
otBepautens — 5 %, Boma — 1:20 uac-
tert). [lpyu packpbiTUM YKasaHHBIX MoOze-
e, Kak B IOC/IOMHO MPO/IUTON MOJenu
(Ne 6), Tak 1 B Moaenu MpPOMUTON pac-
TBOPOM CMO/IBI C ToBepxHocTth (Ne 7),
OTMeueHO CBOOOAHOE BhIChIIIaHWe BCEro
3aK/1aIOUHOTO Marteprana 0e3 Mpu3Ha-
KOB KapKacHOCTH. B obeux wmoaensx

Puc. 4. PackpbiTHe HaTypHOH Modeau Ne 8
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Puc. 3. Packpsbitne moaenu Ne 2

OTM@UEHO  IIPHCYTCTBUE  OTAe/bHBIX
C/IWTIIIMXCA KYCKOB 3aK/IaAKH pPa3MepoM
20x10 u 10x10 cM, Tommumuon 10-20
CM, CBOOOMHO paspyIIAIOINXCA BpYU-
Hyio. [IpHCYTCTBYIOT Menkue OTae/nbHO-
CTU CMO/Ibl, IO BCEMY BBINYIICHHOMY
obbeMy Monerneit NeNe 6, 7, He mocTur-
el Mo/HOTO OTBepAeBaHUs, UTO [10o4-
TBepXKAaeTCs MPU BHU3Ya/IbHOM OCMOTpPE
Y aHa/M3e MOoMyueHHbIX poTorpaduit, a
Tak e Ipy IIPOBEpKe ee Ha NpeaMer
oTtBepaeBaHusA. [labopaTopHble 0b6pas-
LIbl MOZenell pPaspylIaloTCcs Takxke 6e3
3HAUMTE/TbHBIX YCH/INI, BPYYHYIO. Mcnbl-
TaHHe KYOMKOB Ha T'MAPAB/IMUYECKOM
rpecce He MpOBOAW/IOCh BBUAY MX pas-

pYLIeHWs TpU  PacKpPbITHA
dopm.

B nocneayiomeit  cepuu
3aK/1a/1bIBaeMbIX Mozernemn

(Ne,Ne  8,9), mocne aHanusa
Npeablayiies cepyu, yBeamde-
HO KommyecTBo cMorbl (1o 3 %
OT HacChIMHOTO Beca IOPObl,
otBepautens 10 10 % ot Beca
CMO/IbI, YTO [AO/MKHO COKpa-
TUTb CPOKU  OTBep/eBaHHs
cMornbl 10 1 yaca (BMecto 3
yac.), a TakxKe COKpallleHO KO-
/TMYeCTBO YacTel BObl /10 CO-
otHouenud (1 : 5). Haubonee
XapakTepHas CTpPYKTypa 3a-
KMaIOUHOrO MaccuBa  IOY-



6

Puc. 5. Hcnbitanne naGoparopHbix obpa3uoB Moze- Harpyskax (puc. b, a, 6).

/IeH Ha npecce

YeHa TIPU PaCKPhITHS obpasla Moaen
Ne 8 (cdhopMupoBaHa Ha TO/THYIO MOII-
HOCTb, TPO/IMB PAcTBOpPa CMO/bI C TIO-
BepxHocTH). O6pasoBasncs Kapkac (ue-
MYK) u3 3aknaakd avamerpoM 40 cm u
BbicoTOM mopsaka 40 cM, C BbIKpallu-
BaHMEM 3aK/Ia/IouHOro Marepuasa [0
KpasaM obpasua. Ha aHe dpopmel Mogenu
OTMeueH C/IOM 3aTBepzeBllerl CMO/Ibl
CBeT/IO }KenToro 1BeTa MoiHocThio 1,0
CM., CcleI/IeHWe o6pa3oBaHHON 3a-
KIaAKW B KapKace He3HauWTenbHoe,

obpasell /1erko paspyilaer-
csi TPy yaape M BPYUHYIO
(puc. 4).

3anoxeHve obpasla Mo-
meni Ne 9 mpousBOAMIOCH
MOC/IOMHO, TMPO/IMBOM  KaK-
[IOTO C0s1 PACTBOPOM CMO/IBI
P 1. OO6umee KomMuectBo
KOMIIOHEHTOB pacTBopa B
CBS3YIOLIEeM COCTaB/ISANO:
cMorel — 4,2 Kr, oTBepauTe-
as NaOH - 0,42 xr, Boaw! -
5 yacreit (2,1 nurp). O6pa-
3el Modend B TedeHWH 28
CYTOK HaxOAW/CH TI0A BO3-
AeNCTBHEeM arpecCUBHbBIX
MIAXTHBIX ~ MUHEpa/IM30BaH-
HbIX Boa. [Ipy packpeIThy U3
Mo/Ie/I BBIMMYILIEHO MOpsiIKa
5-7 mUTpoOB pacco/oB LIaxT-
HbIX Bod. [lpu packpbiTHH
obpastia Mozenu Ne 9 otme-
YeH He3HauYMTe/IbHbIA KapKac
V3 KPYITHOrO HATO/THUTE/IS U
pacTBopa CMorbl, oBpaso-
BaHHBbIN /IMIlIb B AOHHOU ee
YacTH.

[lpu wucnbiTanuu o6pas-
LIOB Mofereil B naboparop-
HBIX YC/IOBUSX Ha THAPAB/IV-
YeCKOM IIpecce OTMeUYeHO
paspylieHre o6pasLoB IIPU
He3HaUWTe/IbHbIX Haya/lbHbIX

[laxe npy IOBOMBHO [U/TH-

Te/IbHOM BPEMEHH BbIICPKKH

obpasiia (10 28 cyTOK) OTBepaeBaHUsA
cmorel He mpoucxoant. Cyast mo co-
CTOSIHUIO CBSI3YIONIErO, OCHOBHOE BMS-
HHe Ha ITPOYHOCTb CLIeI/IeHUs1 obpasLia
OKashbiBaeT BO3/CNUCTBHE arpeCcCHBHBIX
IIAXTHBIX ~ MWHEpa/M30BaHHBIX  BOLI.
KpoMe Toro, KpyrHbill TOPOAHBINA 3a-
TIO/IHMTE/b B HaBa/le A0 MPUrOTOB/ICHUS
obpa3lla B IIOA3EMHOM KaMepe TaKkKe
MoABEprascsi A/INTE/IbHOMY — BO3AEHCT-
BUIO arpecCUBHBIX MIAXTHBIX BOA (pacco-
I0B) 710 ero 3akaaiku B popMy MOIerH.
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Puc. 6. BHewHHii BHA NOAY4eHHOrO0 COCTaBa MO/H-
MepHo#t cmoasl P1 npu 3ameHe B pacTBope OTBepaH-
paccosioM MaxTHbIX MHHe-

TeAsl TeXHHYECKOH BOAbI
Ppa/H30BaHHBIX BOA

[NoaTBep:xkaeHreM Bblille CKa3aHHOMY
MOXKeT CMYKUTh TOT (PAKT, UTO IPH TMO-
MbITKE 3a/10KeHHs obpasilia Moaenu
Nel0Q, u3 RpyrHOro 3aro/HUTeIs ¢ pac-
TBOPOM CMO/Ibl, TPH T[IPHUTOTOB/ICHHUH
pactBopa, otBepaurens (NaOH), uucras
TexHUUecKas Boda Obla 3aMeHeHa pac-
TBOPOM PACCO/OB IIaXTHBIX MHUHEpasIv-
30BaHHBIX BO/, U3 PACIIONOXKEHHOTO B
wrosbHe 3ymridpa. [lpyu atom Habmoga-
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Macb MrHOBEHHasl PeakLus
cMmorel P-1 ¢ pactBopoM oT-
BepauTens IPUTrOTOBAEHHO-
ro U3 5 wuacreit paccona
IIaXTHBIX Bod. B pesynbrarte
Yyero MpOM3O0II/IO BbTaZeHUe
cMonbl (Maccort 2,1 kr) Ha
oTaenbHble  KerneobpasHbie
yacTu 6e3 UX pacTBOpeHus B
pacTBope oTBepauTens Ko-
TOpble 10 IIPOLIeCTBUM He-
KOTOpPOro BpeMeHu (ropssa-
Ka 2 yac.) AZOCTUT/IN orpese-
NEHHOM T/IaCTMYHOCTH (pHC.
0, a, 6).

Takum obpasoM, npu uc-
cnefoBaHUK  OOPaslioB  MO-
nenert (NeNe 1, 2) oGpabo-
TaHHBIX rUapoPOBGHBIMU
pactBopamu «Ctatyc» He yc-
TAHOB/ICHO B/MSHUE YKa3aH-
Horo [IAB Ha wusMmeHeHue
amre3vOHHbIX M IVIOTHOCT-
HbIX T[IOKasaTtesert popMu-
pPYeMbIX 0Opa3lioB M3 KPYIl-
HOTO  3amonHuTens. Ecau
[epBOHAYa/IbHO TNPU  HaHe-
cenun pacteopa [1AB «Cra-
TYC» OTMEYa/IOCh TTIOKPLITHE U
OKpallMBaHie I[TOBePXHOCTH
ApobGieHoro Marepvasna, TO
[0 MWCTeueHuro 5-7 cyTok
Mozenb IpYHMMasa I1epBo-
HauaZbHBIM BU/ TTPaKTUUECKU
6e3 TMpU3HAKOB TryUaAPodob-
HOoro TMOKpbITUA. O6pasLibl
Mozenell HaxOOWIUCh B ec-
TE@CTBEHHOM COCTOSIHWM, U
(98751 [OABEPKEHBl  BO3ACHCTBUIO
IIAXTHBIX BOA C KPOB/IM KaMephl B Teue-
HuM 28 cytok. B manpHeiiem, mpu yc-
TAHOB/IGHUW OINTHMAa/IbHBIX TapaMeTPOB
PACTBOPOB CMO/ M 3arlO/THUTE/s, UCTIbI-
TaHWs C 10OaBKaMU B 3aK/IaA0UYHBIN Ma-
tepuan [1AB «Cratyc» Gyayt mpomon-
JKEeHBI.

[Ipu 3anoxeHry obpasilia Moaenu C
LIeMEeHTHbIM ~CBHA3VIOUIMM [0  IPesio-
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JKeHHBbIM pacxofaM He AOCTUTasach He-
obxomrMasi ero KapKacHas ITPOYHOCTb
BBU/Y BBICOKOM TMOABMAKHOCTH PacTBOPa
M HeIOCTaTOYHOrO KO/IMYECTBa LIeMeHTa
B CBSI3YIOILIEM.

[1pu 3anoxeHun o6paslioB Mojaeneit
C pacxoaoM cMoribl B pa3mepe 1,5 % ot
Macchl mopoabl U 5 % oTBepautens
(NaOH) orMeuannoch yacThuHoe pop-
MUpOBaHHe KapKaca M3 3akaankd 6e3
HeOOXOMMMOM ee TMPOYHOCTH (Mofesnb
NeNe 4, 5).

YBenuueHWe yacteirl BObl, A1 /Iyd-
1et TIOIBMAKHOCTH pacTBOPa CBA3YIOIIe-
ro (Mozens NeNe 6,7) nipyBesio K MO/HO-
My OTCYTCTBHIO KapKacCHOCTHM OOpasiia
MoJend W OOPasoBaHUIO  OTAeNbHBIX
ME/IKMX YacTell CMO/IbI MPAKTHUECKU 10
BceMy oObeMy obpa3slia 6e3 clier/ieHus
C KPYIHBIM 3ar10/IHHTE/IeM.

[lerko paspyiiaeMbiii Le/bHbIM Kap-
Kac TMO/yueH MpU 3HAUMTe/bHO YBe/Iv-
YeHHOM Ko/muecTBe cMorbl 10 3 % (B 2
pasa) B coctaBe cBsayiomtero. [ Ipu atom
TakXKe B 2 pa3a YBe/MMUeH COCTaB OT-
Bepautens  (NaOH) B pactBope c
YMeHbIIIeHHeM KO/IMYeCcTBa BOAbl 10 5
yacTel K yacTW oTBepauTens (Moaenu
NeNe 8,9).

HeobxoanMyio MpouHOCTb KOHCT-
PYKLIMY 3aKAaAKH TIPUHOCUT BHECEHUE
Menkoro Hanonuurtens. [ns nposene-
HUS AafbHEHIINX UCC/IeIOBaHUM C HC-
[0/Ib30BaHMEM Me/IKMX Harlo/IHUTesnemn
Heo6XOAUMO TpeABapUTe/IbHO Orpe-
[eMUThCcsl CO CrocoBaMu M TeXHO/O-
ruert POpPMHUPOBaHUSA 3aK/IaAOUHOTO
MaTepuvasza W3 MeNKOro M KPYIIHOIO
Haro/HUTe/NsA, a TakKXKe C MOPAAKOM M
[10C/1eI0BAaTeNbHOCTBIO TOAaUM BSXKY-
ero pacTBopa cMon B 0Opasiibl MO-
nernem.

[lo pesynbraTam MpOBenGHHOTO Ha-
TYPHOTO 3KCMEepUMEHTa I0 M3Y4EeHUIO
3aK/MaKU M3 MeCTHOTO TOPOAHOTO Ma-
Tepuazia ¥ CBA3VIOIIEro Ha OCHOBE I10-
nuMepHor cmorel P1, Heo6xoamMo oT-
MeTUTh crieayioliee:

1. Ormpenenen  rpaHynoMerpuye-
CKHM COCTaB MaTepvasa KpPYIHOro 3a-
Mo/IHMTe/IA B HaBazie MOPOA, Iepes
[IpOBe/IeHreM HaTYpPHOro 3KCIIepUMeH-
Ta, IZ1e CpelHHH pa3Mep OTAe/bHOCTEeH
ropoa coctaBui 19,77 mm.

2. Tlpu mnpoBeneHrMM HaTYpPHOTO
3KCIeprMeHTa Mpor3Be/eHa 3aKaanaka U
packpbiTiie 9 hopM Mozenen, Mpy 3ToM
6 Mojenelt 3a710:%KeHO C WCMO/Ib30BaHU-
eM CBSH3VIOIIero M3 IMO/IMMEPHOM CMO/IbI
P1, aBe Momenu ¢ ruapodOOHBIMH A0-
6aBkamu [TAB «Cratyc» 1 omHa Mozenb
C WCMOMb30BaHHMeM B KauecTBe CBA3VIO-
ILIero LIeMeHTHOrO PacTBopa.

3. Tlpu wuccnenoanun 06pPasLioB
obpaboTaHHbix pactBopoM [1AB «Cra-
Tyc» ¢ ToBapHoM dopmort 1:3 u 1:5 ot-
MeueHa HeBbICOKas cTereHb ruapodob-
HOCTH TIOBEPXHOCTH obpasua (mo 5-7
CYTOK) IpY BO3AEHMCTBUM Ha HUX MUHe-
Pa/M30BaHHBIX IAXTHBIX BOA M TIO/HOE
OTCYTCTBHE TIPOSB/ICHUM, KaKUX [THOO
aare3vOHHbIX CBOMCTB.

4. Tlpu dopMupoBaHuH 0Opa3LIOB
Mofieqiell C MCMO/b30BaHUEM pacTBoOpa
pe3epLirHodeHondpOpPMarTbACT UAHOM
CMO/IBI ee TPOLIGHTHBIM COCTaB IO OT-
HOILIGHUIO K KPYIIHOMY HAaIlO/HUTEeMO B
9KCIleprMMeHTax npuHuMarica 1,5 %
(Mmomermn NeNe 4-7) u 3 % (Monenn NeNe
8, 9). Pacxon oteepautens NaOH mpu
3TOM TIPUHUMAa/ICS COOTBETCTBEHHO K
pacxoay cMorel 5 % (Momenn NeNe 4-7)
u 10 % (Momenn NeNe 8 9) ¢ cootBerct-
BYIOIIMMY YaCTAMU BOZbI K pPacxoay OT-
Bepautena 1:10 (momenn NeNe 4.5),
1:20 (Momenn NeNe 6,7) u 1:5 (Momenu
NeNe 8,9).

5. Tlpu vcnbITaHuM Kak HATYPHBIX,
Tak U 71a00paTOPHBIX OOPa3LIoB 3aK/Ial-
KU, OTMeUeHa WX HEeBbICOKasl [IPOYHOCTh
cuerzienus.  PaspyimieHve  o6pasioB
MMPOMCXOAW/IO TIPH He3HAUYMTe/bHbIX Ha-
IPysKax, IIPAaKTHUEeCKU BCe OOpasLbl
VMelolliMe KapKac /IerkKo pas3pyIlaloTcs
BPYUHYIO, [axe I[P MaKCUMa/IbHOM
CPOKe MX BbIZICPKKH (28 cYTOK).
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6. KapkacHas dopma 3akm1aaku
ro/nyyeHa Mpy PacKpbiTUH POPMbI MO-
nemv Ne 8 (pacxoa cmonbl 4,2 Kr, OT-
Bepautens 0,42 xr, 2,1 1 Boawl), npu
3TOM ee paspyllieHre TakKe IMPOUCXO-
AWIO TIPYU He3HauMTeNbHbIX Harpy3Kax.

7. Tlpu packpbiTuu 06pa3loB MO-
flefieil Ha OCHOBEe TO/IMMEPHOM CMO/IbI
P1 noBcemecTHO OTMeuasnoch MPHCYT-
CTBUe B OObeMe 3aK/IaZ04HOro MaTe-
pUama MenKHUX YacTHULl CMO/bl C Heaoc-
TATOYHOM CTereHbio ee OTBepXKaeHus,
M/IaCTUYHOM Ha OIUYIlb, [IPUYMHOM Yero,
Ha Halll B3I/, ABAANOCh BO3ICHCTBHE
arpecCUBHBIX MMHEPaIN30BaHHbIX
MIaxXTHBIX BOA Kak Ipu (POPMHUPOBa-

HMHM, TaK U TPU BhIAEPKKE 06pa3lioB
Moaenemn.

8. Tlpu npurotoBneHuy pacTBOpa
CBSI3YIONICTO C MCIIO/b3OBAHUEM IlaXT-
HbIX MHWHHpPA/IM30BaHHBIX PaCTBOPOB,
BMECTO TeXHHUECKOHM BO/bl, B PEKOMEH-
AOBAHHBIX COOTHOIIGHUSX, OTMedeHa
ObICTpasi peakliyis M CBepThIBaHHEe CMO-
bl P-1, Ge3 ee cMellieHrst ¢ pacTBOPOM
otBepautens. [laHHoe OOGCTOATENbCTBO
VYKasblBaeT Ha HEeBO3MOXKHOCTb TPHIo-
TOB/IGHHSI pPacTBOpa CBS3VIOLIero Mpu
N00aB/MeHNH MeCTHBIX LIAaXTHBIX BOA B
COCTaB OTBepAUTe/ls TIPU CO3AaHUU 3a-
KaaKh Ha OCHOBe pe3epLMHO(OpMaib-
AervaHom cmonsl P-1.

1. Mertoanka oTON/IaHUMETPHUUECKHX
3aMepoB (PPaKLIMOHHOTO COCTaBa TOPHBIX ITO-
poa. MUpPHBIF: MHCTUTYT «fKYTHUIIPOA/IMas»;
2004. 24 c.

2. OrbITHO-TIPOMBIIIIZIeHHBIE  1abopa-
TOPHBIE HCC/Ie/IOBAHMA  3aK/IaIOUHOrO  MaTe-
puazna, TMO/NYdeHHble U3 BCKPBILHBIX [TOPO/
Kapbepa «YaauyHbli» WM OTXOAOB OGOralleH s
pYyaBl C  WCIIONBb30OBaHHWEM CTabuIM3aTopa ce-
pun «Cratycr. Otuer HYP OOO «HI'ILI ABTo-
[opTex» Mockaa, 2003. 14 c.

CITHCOK /IMTEPATYPbI

3. /labopatopHple HCCIeqOBaHHA — 3a-
K/IaZIOUHOTO MaTepuasia U3 BCKPHIIHBIX MTOPO/
Kapbepa «YmauHbli» ¢ UCTO/b30BaHUEM CTabu-
muzatopa «Craryer. Otyer HYIP MAZIN (T'TY).
Mockga, 2003. 45 c.

4, Mertoanka npoBeneHusi nabopartop-
HBIX HCC/IeZIOBaHHM 3aK/1aOuHOrO MacCUBa M3
BCKDBIIHBIX TOPO U XBOCTOB OGOrallleH s
pya YaauHUHCKOTO MeCTOPOXKIAEHHsT Ha OCHOBE
TMO/IMMEPHBIX MaTepHasioB. YIauHbIM: UHCTUTYT
«HrytHunpoanmas»; 2005. 23 c.

KOPOTKO OB ABTOPAX

Lly6ur 'puroprri BraauMHpoBHY - KaHAWIAT TEXHUYECKHX HayK, AOLIGHT, 3aB. Kadyeapoi OTKPbI-

TBIX TOPHBIX paboT, ropHoro dakyisteta CBDY;

SaposHsieB boprc HuKomaeBHY - NOKTOP TeXHHUUYECKHX HayK, Mpodpeccop, nekaH ropHoro da-

Ky/IbTeTa;

Copoknr Braaumup Creradouy - nouieHT Kadpeapst OI'P;

Kuprommn [mutprri HiBaHOBHY - BeaylIvi HHXeHep;

CunskoB AHApert AHaTO/IbeBHY - KaHAUAAT TeXHUUECKHX HayK, [OLICHT;

AnexceeB AHaperi MuxariioBny — cTaplivii NperiofaBatesb Kadeapbl MMOA3eMHON paspaboTKy

MeCTOpO)K.CleHI/H;I T1O/1e3HBIX CKOITaeMBbIX.

Ceepo-Boctounniit henepanbHbiil yHHBepcuteT M. M.K. AMMocoBa
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