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ON ONE ALGORITHM FOR HOMOMORPHIC ENCRYPTION

Abstract: This paper discusses the implementation issues of homomorphic encryption algorithm in Delphi. The
resulting algorithm allows to create a probability matrix of the ciphertext. The developed algorithm is efficient and

test on the texts.
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Homomorphic encryption is a form of
encryption that allows you to perform mathematical
operations with the ciphertext and obtain an
encrypted result that matches the result of operations
performed in plaintext. For example, one person
could add two encrypted numbers and then another
person could decrypt the result, without using any of
them. Homomorphic encryption would allow to unite
in one whole a variety of services, without providing
data for each service. Distinguish partially
homomorphic and fully homomorphic cryptosystem.
While partially homomorphic system allows only
one operation — addition or multiplication, a fully
homomorphic cryptosystem supports the
simultaneous execution of both operations, which
allows holomorphe to compute arbitrary Boolean
circuits. [1-8]

The basic steps in the encryption:

8, a, a3 dy
aZl a22 a23 a24
a31 a32 a33 a'34

aml amZ am3 a'm4

It is obvious that the homomorphism for works
not executed. Because with the algorithm of
encryption is partially homomorphic. Due to the fact
that the algorithm is being built with private key,

Doi: &os¥ef http://dx.doi.org/10.15863/TAS.2015.10.30.1

e Imagine that we want to encrypt the number x
(a small natural number).

o We will choose a random vector v (it will be
our secret key).

e Possible to find a row of the matrix A that will

be true AV =X, i.e., the multiplication of A

on v will give the number x.

o If we want to encrypt a new number y, then
again you will find a row of the matrix A, such
that Ajv=y. Thus we can, with only one secret

key v, and encrypt any number of numbers
where the code of each number is a string
matrix.

e To decode the number, we multiply the matrix
by the vector v secret.

aln vl
a2n v2
a3n V3
a4n V _ V4

Vi
A, v

n

then you first need the secret key. The key length n
may vary depending on the desired strength. The

interval [a,b] is also random.
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CexpeTHeii Koy | Windposarne |Aesm¢poexa|

key.txt
key_new2034.txt
key_new2145.txt
key_new4449. txt
key_new4990. txt
key_new-5.txt
key_new7846. txt
key_newB8704.txt

oNOLhGhhem B
g

Figure 1 — Creating a secret key.

FomomMopdHoe wudposatme — dopma WidpoBaHa, NO3BONAIOWAR NPC Tb ONp EHHDIE MATEMATUHECKME ABNC A
noNy4aThb 3aWndPOBaHHLI PE3YNLTAT, KOTOPLIM COOTBETCTBYET PE3YNbTATY ONEPALI, BHINONHAEMBIX C OTKPLITHIM T

Hanpumep, 0auH Yenosex Mor Bbl CNOXUTL ABa
FomMomopdHoe widposarme No3sonmno bl 06bearHUTL B 04HO LENOE PA3AMUHBIE YCNYTH, HE NPEAOCTABNAR AaHHbIE A7
Pa3snu4atoT YBCTUHHO FOMOMOPQHBIE 1 NONHOCTBIO T
B TO BpEMS KaK YaCTU{HO rOMOMOPdHAA CMCTEMA NO3BONSAET NPOM3BOAUTD OAHOBPEMEHHO TONBKO OAHY U3 ONEpaLyit —

MONHOCTLIO FOMOMOPGHSIE KPUNTOCACTEMbI NOAAEPKMBAIOT OAHOBPEMEHHOE BbinONHeHIe obeux onepaLyii, 4To nossons ,

wiCna, a 3aTem apyron yenosex mor Bbl pacumdposaTi

KpUnTOOMCTEMbI.

ASCIT BepoSTHOCTHBIN MHTEpBan _ i

1095 " -1000  |{1000 | sbrceRTe o

1077 =

}gg |_J -558 750 710 -559 -558 86 -443 -72 178 578

1077 = 3
32 232 824 980 -676 -371 462 -455 -62 -765 -967

igg?, 246 -805 -935 938 -113 -50 203 572 -645 -364

i% 566 771 191 -357 979 117 -910 -280 966 573

1091 400 379 -127 -529 -651 791 -103 -461 -1 465

i% 903 699 -713 -425 856 388 -219 484 485 388

46 120 -556 400 -506 138 -134 736 -837 848 -725

: ol 658 -298 -552 -447 -186 494 819 -121 775 -121
Cont= 874 193 159 207 928 782 55 -572 890 -615 -607 )

Figure 2 — Enter the source text. The transformation of the original text according to the ASCII table and
encrypted text in the matrix.

Conclusion

As a result of the studied encryption algorithms
based on the homomorphic properties and the
conducted research we can draw the following

conclusions:

» The existing encryption algorithms are not
perfect, fully homomorphic encryption algorithm is

still not created.

* Our proposed algorithm encryption has
homomorphic properties of probabilistic addition of
encrypted matrices.

* The proposed algorithm is implemented and
aprobirovany on a computer in Delphi environment.

* When increasing the length of the secret key,
the cryptographic strength is increased more than the
increase in the probability interval.
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CerpeTHBIN Ko LinposaHme Newndposka

Code_¥¥X key.txt

Code XXX key. twt. twt
Code XXX key new4449.txt

Code_XXX.txt

747
-419
69 488
867 11
-43
298 -5
437
-156

6805 533
278 30
993 516

-102
-863
676
-497
307
-358 13
257
570
163

686
934

974
-759
149
932
725
340

-393
-134
822
993
276

-512

-189

187

Code_X¥X key_new4449. bt

633
12

-787 25
911 74
a7
als
869
613
218
-885

522
-256
-4a0
691

924
218

763
-445
-252

856
711

940
an4
587

-887

230
508
771
813
698
872
495
204
587
240
568
a50
-564

874

count = 20

key. et ASCII
key_new2034. bt 1077
key _new2145. bt 1089
1052
key_new‘l-gg[l.txt 1080
key_new-5.txt 1077
key_new7846. txt 32
key_newﬁ?ﬁ“r.b(t 1082
1086
key_new4449, txt 1085
-3g 1030
34 1091
34 1038
3 HewndposaTts 1099
-45 46
45
44
5
3 MomoMopdHOE WdpoBaHe — ~
45 thopMa WhbposaHKA,
- No3BONAKILLESR NPOM3B0ANTE
-5 onpeasngHHbIE METEMaTHHECKIME
- ASACTEMA C SaWMBPOBaHHEIM
-38 TEKCTOM 1
40 NoNy4YaTe 3aMdpoBaHHLIR
& PESYNBTAT, KOTOPEIA
13 COOTEETCTEYET PESYNETATY
sl OMEPEALMIA, BBINONHAEMEIX C
-0 OTKPEITEIM TEKCTOM,
14 HanpuMep, 0aMH Yenosek Mor Del
CNOAMTE AEE 3EWNDPOEaHHEIX
count= 20 UMCINE, @ 33TEM APYroH HYenosek w

Figure 3 — Decoding of the source text using the correct key.

341 -404
key_new4449. txt 1776 key_new4449. tut 2457
-39 339 -39 538
-34 Eg? 34 -859
-34 -34 2708 !
: Lewndposate 3023 = fewnbposaTte 3057
-45 590 45 1334
-46 46
-44 44
-4 -3
3 EdxdlQlg o~ ~ I xiOfofiooonovedsnO A )
-6 sl O-E0 sod -5 DO~ 2 i G TERERET I, I
-1 KYqSEINEeiplit0o0eE " O - 3000.abyTOAO0E i
5 Vb TpAZAISIORAGRT Y OYx -5 O\ieees A3 a0 0E00ETO ™
ﬁ V2O 52yt TataboFO - L TOSOLeme 008000
=20%05e0 o0y -38 FAUORseO. )
e wsplIZd3enmECs A O5 0I0G -0 DO’ OA8bOeOREDE DN !
$RB7m, esVzrOpg . ] FiHeOco0uBie Y04 i
13 2 ais U TIEE sCLERE 55 hemfinfid -13 HEEOIOOcmIOraonyD
44 5 "DAA" SFrdnBe— bl Il OOy OO IOFOhas s
-20 sIZHBACTEVeiOADQQ S0 -20 ~AQFFOOs
14 pot3OiBwOnae 0hR E 14 uOwOo'OvYooo+”
G40~ OBesn0dRZAIOIE IDOFOICADE OO0 O
count= 20 SWBlaUY [ EtsLapirf 050, I — 003008 s1O¢0PANGE
Figure 4 — Error decoding data when the error in the secret key.
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PSYCHOLOGICAL ASPECTS OF RETENTION THE NEW WORDS OF
ENGLISH LANGUAGES

Abstract: In article inclusion of psychology for studying of English language is analyzed. Psychological
aspects of increase of efficiency of storing of new words at lessons of English language are shown. It is offered to
teachers to consider individual distinctions of students in perception and storing of new foreign words. Also
application at lessons of English language of psychological methods of a mnemonics and the pictogramme is
considered.
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VIK 37.042
MCUXOJIOTMYECKHE ACIEKTBI 3ATIOMHHAHHS HOBBIX CJIOB AHTJIMIICKOTO SI3BIKA

AHHO”MH{M}I: B cmamve AHAIUIUPYyemcs 6KIIYeHUue ncuxoiocuu ons U3y4eHusl AH2IULICKO20 S3bIKA.
Ilokazanvl ncuxonocuueckue CMOPOHbL NOBbIUUEHUSA 3¢qbei<mu67-tocmu 3ANOMUHAHUA HOBbIX CJl06 HA YpOoKax
AH2ULICKO20 A3bIKA. HpeoﬂOJICQHO yuumesAim yuunmovleano quueudyaﬂbeze pasiudus cmydeﬁmoe 6 socnpuamuu u
3anoOMuUHaHue HoBblx UHOCMPAHHbBIX CJO6. Taxkoice pacemampueaemcst npumMeHenue Ha ypoKkax AH2ULCKO20 A3bIKA
NCUXONIO2UYECKUX MEMOO008 MHEMOMEXHUKU U nuKmozpammal.

Knrwuesblie cnoea: anenutickuii A3bIK, 3ANOMUHAHUE, accoyuayuA, Memod, MHEMOMEXHUKA, 3ANOMUHATIKA.

Kak w3BecTHO, Ha CETONHAIIHUN  JIeHb MAMATH SIBIICTCS HEOOXOMUMBIM 3HAHWEM  JUIS
AHTJIMICKAN S3BIK 3aHUMaeT TEePBOE MECTO B MHpPE YYUTENsT HMHOCTPAHHBIX S3BIKOB. B  mcuxonorun
0 PacIpOCTPAaHEHHOCTH. «IaMATh — 3TO 00Iee 0003HAUEHHE TSI KOMILIEKCa

B PecryOnuke VY30ekucTaH Ha CETOIHSITHUI MO3HABATENBHBIX  CIIOCOOHOCTEH M BBICIIHMX
JICHb yaesieTcss OONbIIOe BHUMAaHHE Ha HM3yUCHHE TICUXUIECKUX dhyHKIHIA IO HAKOILICHHIO,
WHOCTpaHHBIX A3bIKOB. 2012 roay ObuT MpHUHAT YKa3 COXPaHEHMIO U  BOCHPOU3BEJCHUIO 3HAHUN U
[Mpesumenta “O  Mepax 1o  JalbHEHIIEMY HaBBIKOBY [2,3].

COBEPIIIEHCTBOBAHUIO CHUCTEMBI W3YYCHHUS CyliecTBYIOT  HECKOJBKO  BHJIOB  TaMSTH.
MHOCTPaHHBIX S361K0B™[1]. Crnenuduyeckne BUABI MaMITH COOTBETCTBEHHO

JlanbHelilee COBEPIICHCTBOBAHUE W3YUYCHHSI opra”am YyBCTB: 3pHUTENbHAS, CITyXOBasl,
WHOCTPAHHBIX SI3BIKOB TPeOyeT TaKXKe ICHUXOJIO0T0- TaKTHIIbHAS, 00OHSTENIbHAS, JIBUTATENhHAS.
MeAarornyeckoro BMeIareabcTBO. [1ockoiibKy cam «YpoBeHb pa3BUTHUS 3TUX BHUIOB MAMSITH y Pa3HbBIX
mpoLecc HU3YYEeHUS HMHOCTPaHHBIX SI3BIKOB monei pasnuuen» [4]. Cnemys 3THUM, Ha ypoKax
cnenu(UYeH TeM, YTO Ha IYyTH JOCTHXKCHUS AQHTJIMHCKOTO SI3bIKa B MPOLIECCE H3YYEHUS U
OCBOCHHUS MBI BCeraa CTaJIKUBaeMCst c OCBOCHHSI HOBBIX CIIOB CTYJCHTHI MOTYT Pa3OUTHI Ha
MICUXOJIOTMYECKUM MPOLECCOM, KaK MaMsATh. TpU TPyONbl: ayJUalUCThl — KTO 3alOMHUHAET

YcBOGHHE HWHOCTPAHHOTO sI3BIKA  TpeOyeT Ooblne, Korjga MPUHAMAeT WHMOPMAILUIO CIYIIas;
3allOMAHAHUSI OTPOMHOTO KOJIMYECTBA HOBBIX CIIOB. BU3YallUCTBl — CTYACHTBI B OOJbIIEH CTENeHU
ITosTOMy TeopeTHueCKre W MPAKTUYECKUE 3HAHUS O 3aMOMUHAIOT WHGOPMALMIO HCTOJIB3YS 3peHHe |
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IIPaKTUCTBl — Tpylma CTYOACHTOB, I KOTOPBIX YTO HOBaA JICKCMKAa W I'paMMaTHhKa 6yz[yT YCBOCHBI

IIPAKTUYCCKUEC HCI;'ICTBI/IH ABJIAIOTCA TOMHUHHUPYIOIIUM

tdakropoMm A 3amommHaHUA.  [Ipm 3TOM
MpaKTHYecKas JIeATEbHOCTh MOXET OBITH
OoTpaxaTrbcsi B 3aBEIEHUM  KOHCIEKTOB, B

BHITIOJTHEHUH 3aJjaHUi, B MUMUKE U MMaHTOMHMHUKE.
COOTBETCTBEHHO B JTHX TPYIIAaX JIOJKHBI OBITH
MIPOBEJICHBI TAKUE UHTEPAKTUBHBIE METOJIbI, KOTOPbIE
MO3BOJISIIOT TIOJIB30BAaTHCS AOMUHHUPYIOIINM BHIOM
MaMATH Y CTyAEHTOB. /I onpeneneHus 3TUX TPYII

He 00s3aTebHO  TMPOBOAUTH  CIENUDUISCKUX
MCUXOJIOTHYECKUX  TecToB. JlocrarouHa Oyner
OOBSCHHUTH CTy/ICHTaM 0 CYIIECTBOBAHUU

JIOMUHHPYIOIIETO0 BHIA MaMATH, JJIS TOTO YTOOBI

CTYJICHTBI PEIIWIA HA KaKylO TPYIIy OHH BXOJT.
IIcuxonorust maMsITH MMEET MHOTI'OYHCIICHHEIE

teopud. OJIMH U3 HUX HA3bIBAETCSI aCCOIIMATUBHOM.

«B ocHOBe maHHOU TeEOpUM JICKUT IOHITHUE
acCOIMallud —  CBS3M  MEXIYy  OTAEIbHBIMU
MCUXWYECKUMU  (heHOMEeHaMH, paspaborannoe I

D06unraysom, I'. Mromrepom, A. Iuibnekepom u
ap.-» [5].  OcHOBbIBasch 3TOW TEOPUH CO3IAHO
ACCOIMAaTHBHOE oOydeHme. AcconmaTtuBHOE
o0ydeHHe OCHOBBIBACTCS Ha OOpPa30BAaHUH CBS3H
(accommanuu) Moy aByms crumynamu [6].  To
€CTh, IPENOJIaraeTCs, YTO IPOIECC 3aMOMHHAHUS
HOBOI MH(pOpPMANUU MPOUCXOIUT, TAKHM 00pa3oMm,
IJie HOBas MocTynarmouias HHGOpMaLys BCera UIeT
B MaMATH TaKyl HH(POPMAIUIO, C KOTOPOH OHa
KakuM 00 o0pa3oM  CBsizaHa. OTH  JBE
nH(GOPMAIIMH, HOBAst M CYIIECTBYIOMAs (hOPMUPYIOT
MEXITy Cco0Olf cBOeoOpa3HyI0 Iemb, KOTOpas
MO3BOJSIET ~ HOBOH  WH(OPMAaIMM  OCTaBaTbCSA
COXpPaHCHHBIM B MAMSITH.

AHanmu3upys CyIMECTBYIOIINAE JTUTEPATYPHI, MBI
MOXKEM CKa3aTh, YTO MO H3YYCHHUIO aHTIHHCKOTO
SI3BIKA, TTIABHBIM 00pa3oM ISl 3alIOMUHAHHS HOBBIX
AHIVIMICKUX CJIOB CYIIECTBYET MHOTOYHCIICHHBIE
MCUXOJOTHYECKUE  TEXHUKH  [OJ  Ha3BaHUEM
MHEMOTEXHHKA [7].

[IpuMepoM [UIi MHEMOTEXHHKH MOXET OBITh
3allOMHUHAJIKa, KOTOPYI0 MHOTHE 3HAIOT [0 NPEAMETY
(bu3uKky, Tae U 3alIOMHHAHUS  OYEPEIHOCTh CEMHU
CHEKTPHBIX IBETOB (KPacHBIH OpaH)KEBBIN, YKENTHIH,
3eJIEHBIH, roIy0oii, CUHHN (hroNeTOBHIIN)
mpeJlaraeTcsi  3allOMHHATH — CIEIyIIyl  (pasy:
«KaxmpIit OXOTHHK JKeTaeT 3HATh TJe CHIUT (pa3any.
IlepBass OykBa KaXJOTO CJIOBa COBIAJAET C
Ha3BaHMSIMH IIBETOB CIIEKTa, HAIIPUMED, «KAKIBIN -
«K» - «KpacHblit». Takne MHEMOTEXHUKH CO3JaHbl U
Ul M3y4YeHHs HMHOCTPAHHBIX s3bIKOB. HO, K
COKAJICHMIO, OHH HE OTPAKEHBI B BY30BCKHX
JUTEpaTypax, TaKuX Kak ydeOHUK, yaeOHOe TocoOue
1 y4eOHO-METOANYECKOe TI0COOMe I CTYICHTOB.
Jpyrue wucciaenoBaTeNd TaKXKe CYHUTAIOT, dTO
«aBTOpPBI ~ YUYCOHWKOB WHOCTPAHHBIX S3BIKOB B
MOJIABJISIIONIEM CBOEM OOJIBIIMHCTBE BOOOIIE HE
paccMaTpUBAIOT TEMY 3alIOMHHAHUS HOBOW JICKCHKH,
(dpa3, rpammatuueckux mpaBmi. [lpemmonaraercs,

YUAIIIMHUCST €CTECTBEHHBIM 00pa3oM, B IIpoIiecce
BBINOJTHEHH OOJIBIIOTO KOJMYECTBA YNPAKHEHHI»
[8]. MbI cunTaeM, YTO YYHTENb AHTJIMICKOTO SI3bIKA
KpOME TIpernojaBaHusl CTYAEHTaM S3BIK, IOJIKHBI
TaKKe YYUTh W TOKa3zaTh 3(deKTHBHBIE CIOCOOBI
n3y4yeHus s3bika. Cieayst STUM Mbl JIOJDKHBI YACIHUT
JOJDKHOE BHHMaHHE IICUXOJIOTMYECKUM TEXHHKaM,
TaKUX KaK MHEMOTEXHHKA U .

TepMuH «MHEMOTEXHHKa» HMEET TIPEUECKOE
MPOUCXOXKACHUS, «mnemonikon» — HCKyCcCTBO
3alOMUHAHUA. MHEMOTEXHHKA — 3TO CBOEOOpa3HbIC
NIPUEMBI, KOTOpBIE OOJIETYAIOT 3allOMUHAHUE W
Bocmpom3BeneHne. Hecmorps Ha  TO,  4TO
MHEMOTEXHHKA CYIIECTBYET OOJbIIE JBE THICIYH
JIeT, CII0’KHO CKas3ars, KTO SIBJISIETCS
NepBOHavYalbHBIM aBTOpOoM — coznarenem e€. «Ho
CyIIECTBYeT JiereHAa, 4To nepBbiM CumMoHun (ymep
469 r. m0 H.J.) — TpedecKud MOAT HCIOIB30Bal
MpueM, MO3BOJIMBILUI eMy 3amoMHHUTh Oosiee 200
YeJIoBeK, HAXOAUBIIHUXCS Ha OaHkeTe» [9].

CymecTByeT HECKOJIBKO CIIOCOOOB B TEXHHKE
3alloMUHaHus  HOBbIX cyoB. M.IO.Martiorun u
E.N.Yakabepuss mnpeayiaraloT METOJT BXOXKJICHHUS,
KOTOpoe TpeOyeT MBICICHHOTO BXOXKACHHS B
ompeneieHuyo KaptuHy wia GuasMm [10].  Mer
MpearoaraeM, 4To HE BCE METOABl IMOJIXOAAT K
KaXXI0MY H3y4arollleMy aHTJIMHCKOTo s3bIka. Brioop
METO/1a UMEET MHANBU/IYaJIbHBIA XapaKTep.

M3yyas  pgerel  IOLIKOJIBHOIO  BO3pacra
AHIVIMICKOMY S3bIKY, HaMH OBUIO OTMEYEHO, 4TO
3allOMHHAHAE HOBBIX CIJIOB IIPOUCXOISAT OOJbIIe
acconmaTtuBHBIM 00Opa3oMm. HoBele croBa umu ObLI10
acconpanupoBaHa CO3BYYHBIMH CIIOBAaMH POJHOTO
SI3pIKAa WJIM WHOTO $I3bIKA, KOTOPBIMH OHH YK€
BraneroT. Hampumep, cimoBa “good evening” wumu
OBUIO accOIMAlMPOBaHA KAaK  CIOBO «OyIMIBHUKY.
AHanmu3 3THX JBYX CJOB IOKAa3bIBaeT, 4To 00e OHHU
HMEIOT TJIACHBIX «Y», «I», «N», TAK)KE€ OHU YUTAIOTCA
OJIMHAKOBBIM yaapeHueM. Jlns peGEHKa, KOTOpPHIid
CBSI3a]  CIIOBO “good evening” Cco CJIOBOM
«OyIUIBHUKY», CcJenyeT A00aBUTh, «MbI CTaBHM
OyAMIIBPHMK BEUepoM, M BEUYEPOM BCTpEYaeM Malry c
paboTsl, ToBOps eMy “good evening”. Tak oH mydmie
3allOMHHTH CBSI3b 3THUX acCCOLMAIMH W CaMo CIIOBO
“good evening”.

Merto MUKTOrpaMM, KOTOPBI OYeHb M3BECTEH
Cpe/u TICUXO0JIOTOB, TAK)KE MOKET OBITh MCIOIb30BaH
JUIsL 3aTIOMHMHAHUST HOBBIX CJIOB aHTJIMHCKOTO SI3bIKA.
CryneHtam TpejaraeTcsi 3allOMHHAaHHE HOBOTO
ClloBa MyTEM €ro PHCOBaHUS. 3JeCh acCOLMAIHA
MIPOUCXOTUTHh dYepe3 pHUCYHOK. IlepBoHauambHO
CTYA€HTaM HH [aloTCsi 00pa3isl acCOIMAIMBHBIX
PUCYHKOB  M3y4aemMoro  cioBa.  Ilockousbky,
WHIUBHUyaJIbHbIE BOCIPHUSATHS HOBBIX CJOB MaéT
Oospiie  3((EKTUBHOCTH, YeM  IpeJylaracMmble
00pasipl. DTO CBSA3aHO C TEM, YTO KaKAbIH CTYIEHT
[0 TOBOAY OIPEAEICHHOTO CJIOBA MOXKET HMETh
COOCTBEHHBIC YYBCTBA, WCTOPHIO, OIPECICHHBIX
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pazapaxuteneit u T.4. Kak wu3BecTHO, TIpHU
3allOMUHAHIH WHGOPMANMKA B JOJITOBPEMEHHYIO
MaMATh PEHIAONIYI0 POJh HWMEIOT SMOIMOHAIBHEIC
CTOPOHBI M CTENEHb BAXKHOCTH 3allOMHUHAEMOTO
uHpopmanuu. Creays OSTUM MOJOXKCHUAM, MBI
JIOJDKHBI TIOOLIPSIT HWHAWBUYaJIbHOE BOCIPUSITUE
HOBOTO CJIOBa Kaxnoro cryneHta. CryneHTam,
KOTOpBIE 3aTpyIHSIOTCS accolManupoBaTh
OTIpEeNIeICHHOE CJIOBO, MOXKET OBITh IPEIIOKEHO
BapuUaHThl pUCYHKOB. Ha ceromssamHuii AeHb
CyIOICCTBYIOT  TaKW€ CalThl HMHTEpHETa IO
Ha3BaHUEM (BAallOMHUHAJKH», TOE IPeIIararoTcs
MHEMOTEXHHYECKHE  CIIOCOOBI  3allOMHHAHUS  C
MOMOIIBIO  PA3IMYHBIX  acCOUMaUMMi.  YUuTemns
AHTJIMHACKOTO S3bIKa MOTYT MOJIb30BATHCS UMM IS
MpeI0KEHUS CBOCOOpa3HBIX accouuanum
CTYACHTaM IJIA 3allOMUHaHUA ONPEACIICHHBIX HOBBIX
CIIOB.

Msl cuMTaeM, YTO Y4YeOHHUKH HHOCTPAHHBIX
SI3bIKOB B 6y)1yu1eM JOJI’KHBI 6I>ITI:- CO31aHbIl UMCHHO
BKIIIOYAass B KOHTEKCT IICHXOJIOTHYECKHE HIOAHCHI,
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Although the genesis of the study of the
activities of heroes and heroic dates back to
Herodotus, but they became the subject of a specific,
ethical-philosophical analysis due to the famous
philosopher T.Carlyle. He is considering hero and
heroic as a multidimensional social phenomenon that
accompanied the history of humanity. His
classification of heroes and heroic still admired. He
classifies heroes: the hero as divinity, the hero as
prophet, the hero as poet, the hero as a shepherd, the
hero as a writer, the hero as the leader. "The power
of the world, says T.Carlyle, - is in its original men;
by their act, it is the world, not the desert... the
Original man is the true Creator of morality" [1,
860.]. "History of the world, as | said, - is the
biography of great men" [1, 19.].

Modern science, socio-philosophical thinkers
think differently. Even G.V.Plekhanov wrote: "After
the stunning events at the end of the XVII century it
was absolutely impossible to think that history is a
matter of more or less noble and enlightened
individuals..." [2, 315.]. When analyzed theoretically
open modern socio-philosophical science of the laws
to the activities, people's behavior, then immediately
the question arises: what kind of work behavior of
the individual or the masses. According to Russian
scientists to such conclusion came, English historian
and philosopher A.Toynbee [3, 254.]. V.J.Kelle and
M.J.Kovalzon supposed, "of course, the law always
manifests itself in the individual and through the
individual, but it is manifested in different ways. So

statistical laws, as we know, there are only in mass
processes, the movement of the mass of particles,
and if these processes are social, in the actions of
masses of people” [4, 122.]. The individual can not
ignored public interests and laws, he is expressing
these patterns, can do something heroic, original,
creative. "In principle the individual is too weak to
implement the requirements of the law. The
individual may participate in the realization of
objective regularities, as a member of any social
group, class, society, but not by himself. So when
they say that the laws of social development
implemented in the activity of the people, always
referring to the activity of the masses of people.
Social laws are shown and carried out only in the
activity of the masses and the individual involved in
this process, since he belongs to the mass" [4, 124].
A truly heroic deed of the individual was
committed not on a desert island, in free space, but
among people in social activity. Whatever the man
was brilliant, original and brave, his social action,
heroism connected with reality, life and destiny of
people around him. Ignoring the influence of social
environment on heroic acts of individuals leads to a
denial of social determinism of his activity, to the
establishment of the cult of personality, over-
praising, absolute heroes. G.V.Plekhanov called it
"an optical illusion". He wrote: "Acting as a "good
sword" that save public order, Napoleon thus
eliminated from this role all the other generals, others
of which can be played the same or almost the same
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as he. The public need for an energetic military ruler
was granted, the public organization had blocked out
all other military talents, great military ruler. Its
strength was a force adverse to the existence of other
talents of this kind. This happens due to an optical
illusion. Personal power of Napoleon is to us in a
much exaggerated form, as we refer to it through the
public force, which pushed and supported it" [3,
327.]. It is a social need nominated by Napoleon,
"reclusive hermit"”, "surly Corsican", "not differing
growth and physical strength” (feature A.Z.Manfred)
on the stage of history and made him the hero of the
"captive Corsican people” [5, 21.]. Here's what
Napoleon wrote himself, not known to anyone else,
but thinking about the meaning of life, about the
destiny of his people: "If to free my compatriot
would | have to slay a single person, except |
immediately would have went to stab the chest of a
tyrant the sword of vengeance for the Motherland
and the violated laws?" [5, 21-22]. A.Z.Manfred
correctly notes: "This shied peers, taciturn, vicious
Lieutenant was a true son of his time, inspired all his
ideas and hopes"”. It is not just "Corsism", as Masson
thought earlier, a dream about the liberation of the
Corsican people. It is wider and deeper, it is a live,
constantly updating connection with the whole
spiritual life of the era, with its disputes and strife,
with its thunders and storms" [5, 22-23]. So only
through a social, an individual can realize his dream,
his creativity and influence on the course of history.

However, we cannot deny the role of
individuals in transforming society and social
relations. The person responsible for the content and
results of their activity. Heroism is responsible for
own actions, for actions which he commits to
something or to someone. For this purpose, as
pointed out by G.V.Plekhanov, need two conditions,
"firstly, the talent must make person more human to
other appropriate public needs of this era. Secondly,
the existing social order must not obstruct the road
with this feature, necessary and useful at this time"
[3, 327.]. Therefore, "a great man is great not
because his personal characteristics give individual
physiology to great historical events, but the fact that
he has features that make him highly capable to serve
the great social needs of his time, which arose under
the influence of common and special causes" [3,
333].

This view has scientific and methodological
significance; it provides an opportunity to look
heroic in the dialectical unity of individual and
social, conscious and unconscious, intended and
proper. Today the subject of historical events are not
only genius people, race or nation, but also every
person who is willing to serve his epoch, his people
and humankind. Not extraordinary, exceptional
man's actions make him the subject of socio-
historical process, but his conscious actions, the
discharge of his duty, compliance with social norms

and laws of society and state. Today "not only for
"planters"”, for some "great people open a wide field
of action, it is open for everyone with eyes to see,
ears to hear, and hearts to love our neighbors. The
concept of great (including the heroic, hero — R.Z.) is
a relative term. In moral sense, everyone is great
whom, according to the gospel expression, "believes
the soul of his own for his friend" [3, 334.].

The heroic, as a form of social action, moral
attitude of people and society, to concrete
phenomena, events attracted the attention of
philosophers, psychologists, historians. An individual
or group of people can sacrifice themselves or
something that very valuable for him. However, what
motivates the person, people to exploit, why they
sacrifice themselves or something expensive, what
internal mechanisms determine his actions, behavior?
What is the role of consciousness in heroic?

The moral conscience requires that people will
make certain things as their duty and social
responsibility. Not moral consciousness in itself, but
exactly human duty and social responsibility show
how a person understands the meaning of life, what
ideals he holds, for what or for whom he is willing to
sacrifice himself. In moral views, social necessity,
and historical needs of humankind, people, nation are
expressed in a special form, in the form of ideas
about proper. It is a moral form of awareness of
people of social necessity and receives a specifically
moral justification. Acts have to be made insofar as
they are good, preferred over all other possible
actions. Thus, the moral consciousness considers the
phenomena of human behavior not from the point of
view of their causation, but from the point of view of
their dignity, value, usefulness to people and society
[6, 314.].

Heroic acts are always a meeting with the risk.
People, risking their health and life, does something
difficult, extraordinary and heroic. The dedication,
which is inherent to the heroic or the hero is always a
test, act through the risk. As 1.S.Kon truly marks "not
every risk is moral. The joy of overcoming
experienced athlete or an artist, may be purely
selfish, and gambling, losing public money, or the
builder who neglects necessary security measures for
their own ideas acts to the detriment of others. The
peculiarity of moral choice in that the risk here is not
a goal in itself, not a way of experiencing thrill, but
the condition of the solution of a certain socially
relevant objectives" [6, 48.].

If the heroism was a conscious moral act, the
activity, so the conscious risk is socially significant
task. People, in order to address this overarching
goal, as said F.Nietzsche, "grow himself" [7, 18.].
Whom outgrown himself, he can no longer remain at
the same level of morality. He, only if he is not a
Superman, feels his moral and creative capacity and
his moral consciousness is ready to make even more
significant steps to solve the more significant social
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problems. From the moral point of view, these tasks
should be related to the life of man, his problems,
and only then act, behavior acquire a humanistic
orientation.

The humanism is the essence of the heroism,
the heroic; the heroic not exists without humanity.
Each character is a hero in his own way. It is difficult
to find the general rule, the general criteria and
standards for heroic acts. However, there is the
general measure, the general principle for all of
man's actions without which it is impossible to
determine the essence of social behavior or activity is
the humanism and humanity. There is a heroism not
flashy, quiet, pained, casual; there is a heroism brave,
incredibly brave, even adventurous. The heroism is
different; it is manifested by people in different
ways. One man is courageous, selfless, a hero by
nature, he likes adventures, courage, risk, another
hero is hero on belief, education, another became a
hero by accident. What would have been heroic, its
essence, remains humanity, only humanity through
the heroic act becomes a moral phenomenon,
spiritual value.

The heroism is the call of the heart, conscience,
morality. Neither the moral code nor the instructions
of the higher authority or the orders of commanders
cannot force a man to perform heroic acts.
Unfortunately, an incorrect understanding of the
nature of heroism, the ideological slogan "at any
cost" leads people to folly. Let us consider one
instructive example from the life of the "Soviet
patriots” which tells the well-known publicist Valery
Vyzhutovich. It was in 1972, The Ryazan
komsomolets Anatoly Merzlov on the old tractor
picked up the straw. From accidental spark straw
broke out, followed by the tractor. Saving machine,
Anatoly was Kkilled. And here the newspaper
"Komsomolskaya Pravda" appealed to the well-
known writer Konstantin Simonov, with wise
dignity, strictly and courageously, as only he could,
replied the youth: was it worth to take the risk, as it
turned out, fatal to save from the fire "a piece of
iron". "The answer, understand in advance, — writes
V.Vyzhutovich, and social order was filled perfectly.
In the essay was all that befits the genre of a
newspaper ode to the glory of the fallen hero. About
courage and about resilience, about moral sources of
heroism, and, of course, about the sense of duty".
Simonov was built "tractor” into a patriotic symbol,
the sign of the Motherland and found live
sympathetic response in the souls of contemporary
readers.

After a few years, thinking about this fact and
the article by K.Simonov, the journalist asks
questions: "Did Konstantin Mikhailovich know (he
could not didn’t know), that tens of thousands of
"Belorus" and "Kirovets" tractors in the rain and
snow, heat and night cold, get wet, rust, maimed in
the open air? Did he know that tractor goes in the

scrap metal in three years, not having put us (and by
world standards is laughable) a seven-year period?
Did he know that agricultural engineering only
makes up the retiring machines, and new are such
that in the symbol of power and prosperity of our
Motherland, definitely not suitable? The feat of
Anatoly Merzlov, sanctified by the authority of the
writer, resulted in a chain reaction of heroic self-
sacrifice" [8, 20.]. Thus, the Soviet ideological
slogan "at any cost" worked effectively, and there
were people, especially the young, sacrificing
themselves, saved the straw or "a piece of iron",
which was not a symbol of the state, people.
V.Vyzhutovich concludes: "The pathetic gibberish
about the prowess of this self-sacrifice was not
selfless. it almost always covers someone's shit,
official incompetence, slackness, sloppiness, and
even crime. Hero on fire is necessary just because his
thunderous praise drowned out a screaming question:
why burns?! It is needed to educate patriots, but not
otherwise, as returning to the feat of its original high
meaning” [8, 21-22]. This "high meaning™ is in
humanity.

The social human activity is determined by
public interests, the laws of development of society,
the existing of social relationships. The heroic is also
evaluated on the basis of societal factors. What was
considered as heroism in the Soviet times, now is
understood differently. For example, the heroism of
Pavlik Morozov today is considered an ungrateful act
of son against parents, the heroism of Chapaev and
his entourage, consisting of illiterate people, is
assessed as reckless, careless and selfish behavior.
Something like this E.Fromm and R.Hirau see. They
write:  "Spurs  ever-increasing by technical
capabilities, person has concentrated all his efforts on
the production and consumption of things. In this
process, he experiences himself as a thing,
manipulating machines, and they in turn manipulate
him. If he does not exploit by others, he exploits
himself; he uses his human nature as a feature to
service his own existence; his human ability — as a
feature to satisfice the ever increasing and largely
artificial material needs. There is a danger that
person may forget that he is a person” [9, 154.]. The
forgotten of social nature starts with ignoring the
human in person, turning him into a cog of society
and political system. "Everyday utilitarianism —
political or other — tends to neutralize the person, to
transform him into a being alienated, a thing among
other things, be a mistake to the provisions of the
instrument" [9, 159].

These philosophers focus on individual liberty.
It is in freedom, in free activity manifested the social
nature of man, his moral values, including
humanism, "We, - write E.Fromm, R.Hirau, - can
hardly say that freedom exists: we ought rather to say
that we pursue the freedom. It is in this sense the
freedom, according to the humanists of the
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Renaissance, is a manifestation of human dignity, in
other words, the very nature of man — what he is and
what he is capable, overcoming obstacles, barriers
and restrictions, rooted in his limbs" [9, 157]. Based
on this interpretation of the freedom, it can be argued
that the heroic always comes from the bowels of the
freedom, free activity. However, as a humanistic
phenomenon it becomes not when comes from the
freedom, reflects free activity, but only when it poses
a moral overtasks and is based on universal values.

First. The heroic act aimed at the multiplication
of spiritual and moral values. The heroic is not only
based on these values, it also contributes to their
multiplication. The heroic does not go unnoticed; it
will find its admirers. Therefore, it does not always
need official recognition and official support; the
people will find ways and forms of storage of
memory of heroes.

Second. The heroic act contributes to the
formation of people, especially young people, a
moral ideal, a pattern of social behavior. The moral
ideals effective.

Third. The heroic act promotes philanthropy,
those moral relations that have evolved between
people in the process of socio-historical process.

Fourth. The heroic act educates a person
perseverance, patience, commitment, self-control.
Without these qualities a person cannot perform the
heroic, the great create, multiply of moral, socially
useful.

Fifth. The hero is infectious in its energy,
initiative, commitment and deep faith in his ideal. He
cannot imagine a backslidden from his faith in the
correctness of his action, its usefulness and the need
for people and society. All his energy — both spiritual
and physical — aimed at the achievement of this goal,
he unites people, the masses, and he does not allow
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any of his supporters rest until he succeed.
Sometimes his dedication, energy scares some
people, even loved ones, they try to stay away from
him if the opportunity arises, go to an open clash
with him. There occurs disappointment with friends;
interpersonal conflict may develops into a political
struggle.

Sixth. The heroic — something new, unique,
creative. An artist who creates his paintings, working
day and night without a rest, dedicated to seek his
own aesthetic ideal. The heroic is not only an
extraordinary act, the courageous act, it is also long
selfless, and heartbreaking continuous creative
search. A great artist no less impact on people than
the hero who has committed a courageous act. The
heroic act may be unnoticed, unappreciated, but the
creation of a great artist cannot be unnoticed if it is
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contemporaries, the next generation will give him a
proper place among the masterpieces of art. So, that
great, eternal, which created by a great artist, will
always remain a symbol of his selfless creative,
moral work. Through his works he ennobles the
human soul, teaches him sincerity, devotion,
patriotism, humanity and love for life. Heroes of
literature and art — the prototypes of our
contemporaries, the great ancestors. Seeing them in
the paintings of the artist or read about them in works
of art, have formed the pride, the desire to assert
themselves or express themselves, love to creative,
moral work.

The heroic has a moral and creative character.
The heroic act does not go unnoticed, unapproved, it
will always find its followers. The heroic contributes
to the multiplication of spiritual and moral values,
the formation of the moral ideal, to strengthen
philanthropy, education of the youth.
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INTRODUCTION

Drawing of the plate stock is a process of
forcing through material by punch in the die opening,
thereby forming a thin-walled hollow detail of
different configuration [1].

The process of changing of the form of the plate
stock during the shallow drawing is accompanied by
radial, tangential, and axial deformations of the
material [2]. Pressure end surface of the punch on the
free surface of the plate stock, which is located
coaxially with the die opening, leads to loss of
stability of deformable billet. Part of the plate stock
that is in contact with the surface of the die and is not
fixed, begins to climb. Concurrently on a flat surface
of the plate stock formed by the wrinkles
(corrugations) [3, 4], which can cause unequal
drawing of the material and, consequently, obtaining
the wrong form of the detail. This occurrence is
inherent during the shallow drawing of the plate
stock of small thickness, without the use of hold-
down plate [5]. The elimination of the corrugation of
the material occurs with increasing thickness of the
plate stock.

Analysis of deformation mechanism of the plate
stock in the conditions of its processing by pressure
method shallow drawing will allow to make a
prediction about a possible partial destruction of the
material in areas subject to the maximum stress.

MATERIALS AND METHODS
The calculation of stress-strain state of the
material plate stock was performed in dynamic mode

by means of the software environment LS-DYNA
[6].

Split into finite elements, the dimensions of the
solid-state model and scheme of shallow drawing of
the process of the plate stock is presented in Fig. 1.

The material of the plate stock — aluminum
deformable alloy 1050 [7]. The material of the punch
and die — alloy tool steel X165CrMoV12 [8].

The model of die, during all time the shallow
drawing process, not displacement around the
coordinate axes. The execution of the conical surface
of the die opening allows reducing the stress in the
material of the plate stock at a pressure of the punch.
Axial line of the model of the punch was aligned
with the axial line of the die opening. Model of the
punch is displacement only in the direction of
coordinate axis Z to the die. The plate stock is placed
between the punch and the die. The outer diameter of
the punch d, was defined according to the formula d,
= Dg — 2h (mm), where Dy — diameter of the die
opening, mm; h — thickness of the plate stock, mm.
To reduce the friction of the surfaces of the tool on
the walls deformable of the plate stock, the outer
diameter of the punch make less on 0.1 — 0.15 mm.

Calculated number of finite elements: model of
the punch — 19953, model of the plate stock — 6050,
model of the die — 180036. Size of element — 2 mm,
minimum edge length — 0.86 mm.

The force acting on the punch, take constant
and equal to 120 kN. The time spent on the
deformation of the plate stock amounted to 0.2 min.
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Figure 1 — A — Split into finite elements (finite element mesh) of solid-state volume models: 1 — punch
(rigid body), 2 — plate stock (plastic material), 3 — die (rigid body); B — Scheme of the shallow drawing
process of the plate stock and dimensions of models. F — the force acting on the punch.

RESULTS AND DISCUSSION

The deformation of the plate stock, after the
shallow drawing process and the value von Mises
stress is presented in Fig. 2.

On the deformed of the plate stock is visible as
formed of the wrinkles as a result of partial forcing
through of material in a stepped of the die opening.
These wrinkles are unevenly distributed. Thus, it is
noted that the value of stress of the material of the
plate stock on the area of the pressure of the punch
(about 20.0 N/mm?, the contours are marked in blue
color) in 3.5 times less than the stress of the material
located in the cylindrical surface of the die opening
(an average of 70.0 N/mm?, the contours are marked
in yellow color) and 5 times less than the stress of the
material at the place formation of wrinkles (an
average of 97.0 N/mm?, the contours are marked in
red color).

Thus, the formation of wrinkles of the plate
stock, which is subjected to shallow drawing without

the use of hold-down plate, leads to appearance of
local stresses of considerable value and possible
destruction of the material.

The direction and magnitude of deformations
velocities of the material in the cross section of the
plate stock is presented on the vector diagram (Fig.
3).

The wall thickness of the plate stock model is
equal to two finite elements. Arrows of different
colors, in the cross section of the model indicate the
direction and value of material deformation.

In the cross section of the model of the plate
stock it is possible to allocate following deformation
Zones:

1. In part of the material, which is located in the
conical surface of the die opening, deformation
occurs in the direction of displacement of the plate
stock at a given angle (different to the velocity of a
characteristic for unequal shallow drawing of the
plate stock);
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2. In part of the material, which is located in the
cylindrical surface of the die opening (formation of
configuration, the outer and inner diameters of the
detail), there is a change of direction of deformation
and thickness reduction of the plate stock in the place
of transition of the conical surface into the
cylindrical surface. The surface layer of the plate
stock, facing to the punch, has a large velocity of
deformation, than the surface layer, facing to the die
opening;

3. In part material, on which is directly
produced by the pressure punch (forming the bottom
of detail), the deformation velocity is directed
opposite to the displacement of the spinning tool (the
elastic deformation is closer to the axis of the punch).
The value of the deformation velocity of the material
varies from 0.4 to 2.0 mm/s.

The dependence of the kinetic energy that is
expended on the deformation of the plate stock, from
time of the shallow drawing process is presented in
Fig. 4.

The dependency is described by four nonlinear
increasing and decreasing functions:

1. The first function — the increase in Kinetic
energy from 0 to 28 J in the time interval 0 — 0.5 s,
corresponds to the beginning of the process of
elastic-plastic material deformation, i.e. bending and
the formation of wrinkles on the surface of the plate
stock;

2. The second function — the decrease in kinetic
energy from 28 to 10 J in the time interval 0.5 - 1.5
s, corresponds to the elastic deformation of the
material, i.e. restore the original form of the plate
stock;

3. The third function — the increase in kinetic
energy from 10 to 64 J in the time interval 1.5 — 13.5
s, corresponds to the basic process of forcing
material through the die opening;

4. The fourth function — the decrease in kinetic
energy from 64 to 25 J in the time interval 13.5 — 20
s, corresponds to the process of formation final
configuration of the detail and smoothing of
wrinkles.

Fringe Levels

975 -
88.1 ]
78.6

69.2 -
598 -
503
409
315
221
12.6
32

N/mm?*

Figure 2 — Strain state of the plate stock at the end of the shallow drawing process. Colors on the model
of the plate stock — the intensity of the von Mises stress of the material.
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Figure 4 — The dependence of the Kinetic energy that is expended on the deformation of the plate stock,
from time of the shallow drawing process.

According to the results of computer simulation
of shallow drawing process of the plate stock, made
of aluminum alloy, we can make the following
conclusions:
1. The formation of wrinkles on the surface of
the deformable plate stock and the subsequent offset
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HccnenyembpiMu MaTepuaiaMu SBISIOTCS

a) METTKOKPHUCTATUIECKAs ciaroaa
MYCKOBHUT,

0) cimoga B cMecH co CTeKJIoM N B IOPOIIKE, C
cooTtHomrenrneM KomimoHeHToB — 40 % crexma u 60 %
CITFOJIBI,

B) OUTU(BI MIPOIOJIEHOTO u
HEePIeHANKYISPHOTO cpe3oB CIICUCHHOI
KOMITO3HIIHH.

bbutn  OTCHATBHI  IUdpaKTOrpaMMbl  YHCTOMN
CIIOJBI MYCKOBHT W HUIM(B TPOJOJIBHOTO |
HNEPIEHIUKYJISIPHOTO CPE30B MHUKAJIEKCa HAa OCHOBE
crekiia 203. B kauecTBe KOMIIOHEHTA,
3aKpEIUISIONIEro B KIOBETE HCCIIeIyeMBbIE
Marepuaibl, UCIONb30BaJack OOpHAs  KUCIOTA.

PesynbraTsl peHTreHo(ha3oBoro aHajM3a
HpPEeCTaBICHBI B  rpadukax (BURASL,
BURASLN, BPM, BURAN, BURAM).
Ananns ¢azoBoro coCTaBa  CIEYEHHBIX

00pas3IoB, WCCICNOBAHHBIX B TPOJOJBHON H
MEePIEHINKYISIPHON TIOCKOCTAX, MOKAa3alH, 9TO BO
BpeMs CIEKaHUS CIIOIBI CO CTEKJIOM O0pa3yroTcs
(a3el  cuiMKaTHOM Tpymmel. B cneueHHOM M
OTIIPECCOBAHHOM CTEKJIO - CIFOASHOW KOMIIO3HMIIUHI

oOHapyXeHBI [IBa MOJUTHMA MyckoButa 2M u
3T. [1, c.81] B nepnenaukynspHoM cpese
CIIEYEHHOM  KOMIIO3HMIIMM  3apErMCTPUPOBAHBI:
mukpokina K[AISis0g] u aucren Al,03 [SiO2] B
TIPOJIOJIBHOM Cpe3e 0OHAPYKEHBI TAKKe MUKPOKIHH
U JUCTEH, KpoMme Toro, cuuinmanut  Aly03 [SiO2]
u  wmymwmr  AlSi0g.  VHTEHCHBHOCTH  MTHKOB
HOBOOOPa30BaHHBIX da3 TPOIOIBHOTO "
HEePICHANKYIISIPHOTO cpe3a NUTH(OB, HEOTHHAKOBHI.
[Mony4ennsie pe3yabTaThl SIBIISTFOTCSI
9KCIIEPUMEHTAIBHBIM J0Ka3aTEeNECTBOM TOTO, YTO
npu HOPMHUPOBAHUK KOMITO3MITHU Ha MEX(Da30BOi
TpaHUIle CITFOIa-CTEKI0 00pa3yloTcs BCE YeThIpe
BBIIIIEHA3BAHHBIX CHIMKaTa. OOpasoBaHWe  HOBBIX
da3 CBA3aHO C  OCOOEHHOCTBIO  CTPYKTYpHI
crmtonbl. Pa3sHOBHAHOCTH TIOMUTHIINKM MYCKOBHTA
OTJIMYAIOTCS MEXCIIOCBBIM KATHOHOM H 3aCElCHHEM
3JIeMEHTaMH TETPadAPUIECKUX U
OKTad/IpPUYECKUX  CETOK.

IMpeobanaromias OpUCHTHPOBKA TOPOIIIKA TIPH
MOJTOTOBKE oOOpa3ma K CBhEMKE MPHBOANT K

CYIIECTBEHHOMY YCHJICHHIO HHTEHCHUBHOCTH
OazanbHBIX peduiekcoB. CrmroasHbIe YaCTHIIBI
YCTaHABJIMBAIOTCS npu MIPECCOBAHUHU
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MPEUMYIIECTBEHHO IUIOCKOCTBKO  CHAHHOCTH B
OTpaxaromree IIOJIOKCHHEC, u BEPOSATHOCTH

OTPAXXECHUA IIOJIOKEHUE W BEPOATHOCTH OTPAKECHUA

KpHcTauiorpaduueckon IUIOCKOCTH o0miero
TIOJIOKEHUS 3HAYUTENHEHO yMeHbIIaeTcs,
CJIC/IOBATENIFHO,  yYMEHBIIACTCS ~ MHTCHCUBHOCTH

pedIiekcoB 00IIET0 MOI0KECHUS.

IIpouiecc B3aMMOAEHCTBUS CHIOABI U CTEKIIA
MOJKHO TIPEJCTaBUTh CIEHAYIOMHUM 00pa3oM: Iocie
TUTABJICHUS JKAAKOH (a3pl - CTEKJIA MPOHUCXOAUT
COMDKEHNEe W TIepepaclpesiejicHue 3EpPeH CIIOMBI.
Mexnay nByMs, OMH3KO PacHONIOKEHHBIMH 3€pHAMH
CIIEKAaeMOTO  BEIIECTBA, IIOSIBISICTCS — MPOCIOiiKa
CMauYMBAIONIEH J>KUAKOCTH CTEKNa, MpHOOpeTaromas
(hopMy JHMH3BI C BOTHYTHIM MEHHCKOM Ha TPaHUIE C
Bo3nymHOW  cpenod.  Cuibl  TIOBEPXHOCTHOTO
HaTsSKCHUA BbI3bIBAIOT H30BITOYHOE JaBJICHUC,
HanpaBjJIeHHOE B CTOPOHY LIEHTpa  KPHUBU3HBI
MEHHUCKA. DTO JaBJICHUE INEPeMEIaeT KUAKOCTh M3
30HBI KOHTaKTa, 3a CYeT 4Yero MpPOUCXOJUT
COMDKEHHE TBEPIBIX 3CPCH, COIMPOBOXKIAIOIICECS
Ooyee TIOTHOH YHMAKOBKOW YacCTHIl M 3allOTHEHHUEM
mop crekioM. OTHOBPEMEHHO IPOTEKAET IIPOIIECC
pacTBOpeHHsT TBEpHOH (a3bl CIIOABI B OKAAKOM
CTEKJIC U, [0 Mepe e¢ HACHIIECHHS, KPUCTAILTH3AIIHS
u3 Hee HOBoW (¢a3el. B mepByrno ouepenp
pacTBOpeHHEe HIET B MECTaX KOHTAKTa, B PE3yJbTaTe
4ero  MPOUCXOMUT  JaibHeiimee  COMMEKECHHE
KPHUCTAUIOB. MeNKHe KPUCTAILIBI MOTYT MOJHOCTBIO
pacTBOPUTHCS, OJHAKO, OoJjiee KPYNHBIE PacTyT —
UJIET NpOLIeCcC ePEKPUCTAIUIN3AIMY Yepe3 pacIuiasB.

3akaHIHMBacTCA mporiecc oOpazoBaHus
KOMIIO3UTa PEKPUCTAUTH3AIMK PAcTBOpa CIIOABI B
CTEKIJIe ¥ MpeKpaleHneM ymotHerus1. opmupyercs
JKecTKHH Kapkac. Ha mporecc oOpa3oBaHUs HOBBIX
(a3 okaszpIBaeT BIUSIHHE [aBICHHE, KOTOPOE B
skcnepumente gocturaer 300 kr/cm®, u Temneparypa

okomo 750°C. TlpunoxkeHne NaBIEHUS K HarpeToMy
MEJIKOJUCIIEPCHOMY ~ CTEKJIO-CIIIOASHOMY — OpHKETy
NPUBOINT K IUTACTHYECKON Ae(opMaIiy KPHCTAIIOB
CIIIoAbl ¥ Bced kommo3uuud. [Ipu 3ToM npoucxoaur
B3alIMHOE IlepepaclpesielicHHe 3epeH, YBEIUYCHHUE
KOJIMYeCTBAa KOHTAKTOB, 3allOJIJHEHWE IyCTOT, B
pe3yJibTaTe Yero 3HaYuTeIbHO BO3PacTaeT IIOTHOCTh
CcrieueHHOro Matepuana. [2,¢.111-116]

O06pa3oBaHme HOBBIX (a3 MOXKHO TPEICTABHUTH
B BHJC YPaBHEHUS PEaKIIHH.

Obpa3zen MHUKaJIeKca BEIpe3aH
MIEPHEHANKYIISIPHO TUIOCKOCTH crafHOCTH
MHUKAJICKCa 2KA|3SiO3010 —>

KA'Si303+A|203[Si023+2H20+|/2K20+3/2 A1,03+ Si0,
@

MUKPOKJIMH OUCTCH

OO6pa3zelr MUKaeKca BbIpe3aH BAOJIb CHAtHOCTH
MYCKOBHTA.

2KAI:SiOz0—» KAISiz0s+
Al03Si02+2H,0+1/2K,0+3/2 A1,0s+ Si0,  (2)

MUKPOKJIMH CHJUIMMAaHUT AUCTCH MYJUIAT

O6nacte  M30MOP(HOTO  3aMEUICHUST  INPH
3apOXKICHUM HOBBIX ()a3 HEOOXOIMMO H3YYHUTH C
TTOMOIIBI0 HH(PAKPACHON CIIEKTPOCKOITHUH.

C noMompl0 pPeHTreHO(a30BOr0 aHalu3a B
MOJTY4EHHOM KOMIIO3HLIUH CIIFO/1a-CTEKIIO
3aperuCTPUPOBAHBI obpazoBaHus HOBBIX
COC/IMHEHU: KaJMeBOro INIara, CHJUIMMaHHTa,
MYJUIUTA, JUCTEHAa, Takke (QUKCUPYIOTCS JBa
nonutuna myckouta 2M| u 3T, 4To npoucxoaut 3a
CYET MHKOHTPYIHTHOTO TuiaBnenus. [3, ¢.175-185].
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B mammx wuccimenoBaHHS pPEHTTEHO(DA30BBIN
aHanmu3 MPHUMEHSIICS JUIs YCTaHOBJIEHUS
CTPYKTYPHBIX U3MEHEHUN U MHUHEpPaIbHOI NPpUPOIEI
HOBOOOpa30BaHUsI B MHKaJeKCe B 30HE KOHTaKTa
cmoael M cTekna.  KorepeHTHO — paccesHHbIE
PEHTIEHOBCKHE JIy4d HUHTEp(DEpUpPYIOT  MEXKAY
co0o0if, mpu 3TOM AUPPAKIUOHHOW PEMIETKOH JUIs
PEHTTEHOBCKOTO U3ITy4YEeHUS CITy’KUT
KpHCTaJJINYeCKas peleTKa, MTOCKOJIBKY
MEXKIUIOCKOCTHBIE ~ PACCTOSHUS B KpHCTalIe
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CJIIOJIOITEPEPABOTKA B CUBUPU: HCTOPUYECKHU ACITEKT

Annomayus:. B cmamve paccmMompena ucmopus pazsumusi Cio0onepepabomku Ha npumepe 20po0o8

Cubupu, maxux kax Upxymck, Husxcneyournck, Tatiwem.

Knrouessvie cnosa: crnooa, nepepabomia cnoovl, ciodsanas gadpuka, Cubups.

B CCCP momnotas ciroa cyxoro momoJja Jaiie
BCEro MPUMEHSIACH ISl M3TOTOBJICHUS DJICKTPOJIOB,
OpPraHOCHUJIMKATHBIX MarepuanoB. CyIecTBOBAIU U
bonee y3kue chepsl mnpumeHeHus. UTo KacaeTcs
CJIFOJIBI MOKPOT'O MOMOJIA, TO €€ TOJbKO HAYMHAIH
HCIIOJIb30BaTh Ha MPEIIPUSITHSIX, rae
M3TOTABIIMBANACH JIAKOKPACOYHAS TTPOLYKITHS.

Ucropus Upkyrckodt cmonsHoH — (abpuku
Oeper cBoe Havaino B mapte 1929 roma. DT10 TOA
CO3/aHMsI MAacTepcKOd 1o 00pabOTKe  CIIOJIBI
«Cmroope3kny. MacTtepckast pa3menianach B CTapoM
KyneueckoM ambape Ha yiune JKemsboa. Ee
mwiomanas cocrasisna 50 M2 u pabortano Tam 126
yenoBek. Tpyn B «Cirogopeskey» ObUl pydHOH.

OtcyTrcTBHE  HEOOXOAMMOW  KBaJdH(PUKAIUU
pPabOTHUKOB, a TaKXKe MEXaHH3AlWH, MPUBOIUIO K
TOMY, YTO TMPOU3BOACTBO YACTO MPOCTAMBAIO, a
ce0eCTOMMOCTh ~ TOTOBOM  MPOAYKIMH  ObLIa
Ype3BBIYaiHO BBICOKA. Bckope Ha HENOYeTH B
pabote oOpaTwiN BHHMaHUEC PYKOBOMSIINE OPraHbI.

Bruto TIPUHSTO pemenne CTPOUTEIHCTBA
cmoponepepadarsiBatomiei  Gpadbpuku, rrHe OBl
YCTpaHsUTICh HE/I0CTaTKH OTCYTCTBUS
HCCIIEI0BATEIbCKO-Pa3BEA0UHON paboTsl,

HEPaBHOMEPHBIX  TIOCTABOK  CBIPbS, OTCYTCTBUSI
kBamudukanmun y pabotHmkoB. B 1930 romy
MacTepCKyI0 NeperMeHOBaTN B (aOpuKy HUMEHH 8

Mapra. C »3Toro BpemeHun (aOpuKa HauyUHACT
CTPEMHTEIBHO Pa3BUBATHCA.

B 1933 rony B Mpxyrckoit pabpuke moctpoeH
HOBBIA II€X WHIUMNKK Cionabl, B 1934 romy — mex
nomMona. Yke B 1935 rogy ObIT HOCTPOEH TIIaBHBIN
NPOU3BOJICTBEHHBIH KOpITyC BMECTE  C
anekTpocTanuued. Ecnu B Havane B MacTepckoit
MOXOAWIA JIMIIL TIEPBUYHAs 0OpabOTKa CHIPHS, TO
yxke K 1940-my romy ¢abpmka yke BBITycKaia
TOTOBYIO TPOAYKIMIO. BoeHHBIE OBl — 3TO Mepuos
WHTCHCUBHOU paboThl (abpuku. PaboTa mma B Tpu
cMmeHbl. CBA3aHO 3TO OBIJIO C TEM, YTO CIIIOJa UMela
CTpaTeTHUeCKOW  3Ha4YeHHe Uil OOOpPOHHOM
npomsiieHHocTH crpadel. C 1939 roma, kxorama
Hayajuoch OOHOBJIEHHE 00€BOW aBHAIMM, CBA3aHHOE
co Bropoif MupoBoi BOWHOH, OBUIM HEPECTPOEHBI
MHOTHE TPOM3BOACTBA. B 3TOT mepuon pesko
BO3pacTaer crpoc Ha cimoxy. A Mpkyrckas ob6macTb
OKa3bIBa€TCSI TEM CaMbIM MECTOM, TIJIeé MOXHO
JO0BIBaTh MHOTO CIIOJBI, Kak TEMHOH, Tak W
CBETJION, OoJIee KauecTBeHHOI [8].

Wznavansno Wpkyrckas cmonsHas ¢abOpuka
noauuHsIace  «CuOCIoaTpecTy», KOTOpBIH OBLI
co3gan B 1927 romy. Bce MecTOpOXKICHHUS CIIOJBI
ObLTH Tepenansl B ero BeaeHue. B 1930 roxy tpect
OBLT npeoOpa3oBaH B «Coro3cioaay,
TeppuTOopUaibHO Haxonamuics B HWpkyrcke. B
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1927-1928 romax Tpect mobwiBan 82% OT Beei
no6eran cironsl B CCCP, B Hagane 1930-x romosB —
86,7% mo mamaeiM ['TAHUUNO, T'ocymapcTBeHHOTO
apxuBa HoBelimed ucropuu WpkyTrckoit obmactu).
[Ipu oTOoM 1aH 1o 00paboTKe CIIOABI  HE
BeIMoNHUIcA. B 1931 roay TpecT mpuHAN pelieHue
OTKpbITh  ¢Qunnan (abpuku B HmkHeyauHCKe.
Haumnanoce Bce Takke, kKak W B Mpkyrcke, c
HeOOoIBIIOi MacTepckoil co mraTtoM B 30 YemoBek.
KoneunsIM mpoayKTOM MacTepcKoi OblIa IHIaHas
cmopa-gruoronut. Tpyx MO-TIPEXHEMY OCTaeTCs
pyuHoii. [Ipm 3TOM 00BEMBI NPOW3BOJACTBA PACTYT,
mraT yBenumuumBaeTca. B 1932 romy oH yxe
cocraBisier 237 uyemoBek. C 1937 roma ObuIO
OCBOEHO ITPOM3BOJICTBO CIIIOABI IIUIIAHOH, 00pe3HOH,
CTEP>KHEBOI.

K cepemune 1930-x 71r. obsacte Oblia
BayKHEHIIEH ChIPbEBOH 6azoii CIIOISIHOU
npombinuierHoctd CCCP [11]. B BoeHHOE Bpemst Ha
TEppUTOpUN  00JacTH paboTald TPU KPYITHBIE
cmronsHble (adbpuku: B Upkyrcke, HmxHaeynuHCKe,
CrroIsHKe.

/o
ay
y

B 1955 rony ot HmkHEyOHHCKOH CIIOISIHON
(dabpuku otkpeum nex B CmromsHke. Yke B 1957
roxy ero nepenamu MpkyTckol ciaoasHo# (adpuke.
VY nanHoro mexa Ne5 cnoxnas cyapba. B 1971 romy
ero mepenpoduinpoBany B ImBeWHbIH. OT mmTaTa B

500 uemoBek  octamock  250.  Hekotopsie
CIIOASHINUIGI  (OCHOBHOW  mITar Bceraa  ObuI
HKEHCKHH) CMOTJIH nepeKBaTU(pUIPOBATHCS,

ocranbHble yBommHch. OpgHako yxe B 1974 romy
LIeX CHOBa IIEpeBeNd MOoJ ympaBieHue HpkyTckoit
cmonsHoit (abpukm wMm. 8 wmapra. Cmroma 1mo—
MIPEXKHEMY ocTraBalach BOCTPEOOBaHHBIM
MpOXyKTOM. PaOOTHHIBI BCMOMHMHAIOT, 4YTO Ha
(dabpuke Bucen tumakat «M mIs moiera B KOCMOC
HyXHa crronay [7].

C 1964 roma HwxHeynunckas Qadpuka
MIPOM3BOJIUT TOTOBBIM MPOIYKT HA OCHOBE CIIOJBI —
MHUKaJleKC (KOMIIO3UTHBIH MaTepHal Ha OCHOBE
CIIIOJIBI U CTEKIIA).

B 2011 romy Hwmxneyaunckoit ¢abpuke
ucnionamwiock 80 ser. CerogHs Ha HEM HE BeEIETCS
HUKAKOTO MPOU3BOJICTBA (PUCYHOK 1).

Pucynok 1 — CoBpemenHblii Bu1 HI:kHey1MHCKOI CJII0ASSHUTOBOI (padpuKu.

B 60-x romax HauWHAeT IIHPOKO BHEAPSATHCS
aBToMaTrka. HoBeliliee 00OpyJ0BaHHE MO3BOJISICT
(habpuke yBEIMYMBATH BBINYCK pajHOACTANCH W
KOHJCHCAaTOpHOW  cmroabl.  3a  1967-1971  1r.
MPOM3BOJICTBO paauojeTaneil Bo3pocio Ha 28%,
KOHJICHCATOPHOM cirobl — Ha 26%. B mpousBoacTse
HAYMHAIOT HCIIOJIb30BaTh BTOPHYHOE CHIPhE. OTO
CHHM3WIIO Ce0eCTOMMOCTh IMPOIYKIUH U YBEIUYHIIO
00BeM mpou3BoCTBa Ha 7,8% [2].

«Hpkytckas cimronsHas pabpuka uM. 8 MapTay
cTana CaMbIM KPYITHBIM LEHTPOM
CIroIoNepepadboTKH. Ceromas CHUMBOJI
COBETCKOM 3MIOXH KaHYI B JIETY.

IMocne pacmaga CCCP Hawancs 3aTsSKHOU
kpuzuc. Crpoc Ha ciroxy foctur aHa. [Ipeanpusrus
CTaly 3aBO3UTh cioay u3 Wuauu. DTo mpuseno x
3aKpBITUIO OpeAnpusaTHii Ha ceBepe HpkyTckoin
obmactn. OauH 32 JApPYrMM CTaJll  HMCYe3aTh

9TOT

ropHskue nocenku. Tomapko B 2015 roay 3akpbiinuch
Coraunonnos u I'opHo-YUylickuii.
CmonisiHoe mpon3BoIcTBO B Taiimiere He crano

TIOJTHOLIEHHOU MOJ0TPACIbIO CIIOJITHOM
npomeinuieHHOCTH [1]. Pabortamo TOIBKO OMHO
MpeaIpusITHe, 3aHATOE B IepepaboTKe CHIPHS.

[ToTroMy MOXHO OBLIO TOBOPHTH JIHIIE O HETIOJHOM
0 LUKy CIIOASIHOM MpOM3BOACTBE. TalieTckuit
CITIOJITHOM TIeX HEe MPOM3BOIIII TOTOBOH MPOXYKITUH.
OH He SBIAICS CaMOCTOSTENILHOM XO3SHMCTBEHHOM
eIVHUIICH, a JHIIb CTPYKTYPHBIM MOJpa3eIeHUEM
HwxkaeynuHcKo# caoadadpuky.

CmonsiHoe mpom3BoacTBO B Taiimere ObLIO
c(hopMHPOBAHO B CHITY psiJia IPUIVH:

1. 6mm3octe ot Taidmera MeCTOPOXKIACHUI
CJIFOJTBI ¥ CYIISCTBYIOIINX CIIOASHBIX (aOpHK;

2. Hanmyme CBOOOJHON paboueil Ccwibl B
ropoje;
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3. HajgMuyMe OmbITa MEpepabOTKU  CIIFOIbI Cerogas B Upxyrckoit obmactu paboTaer
MEJIKUMU KyCTapHBIMH NpEeaNPUSTUIMU rpymmna KommaHuid «Cudupckue MUHEpainsl». B Hee
(mpomapTemnsmu). BXOJIUT HECKOJILKO KOMIIaHMM, 3aHATHIX B Mpolieccax
OIIHaKO CCroaHA MOXKHO TOBOPUTH 0 ILO6LI‘II/I u nepepa60TKH CJIH0Abl MYCKOBHUT Mawmcko-

BO3POXKJCHUU CIIPOCA Ha CIIOAY, B TaKUX OTpacisx,
Kax aBTOMOOMIIECTPOCHHE (pe3uHOTEXHHYECKHE
U3[IeIHsl, JTAKOKPACOYHBIC MATEPHANIbI), CTPOUTEIBCTBO
(OTIenovHBIe MaTEpUAIbl) U MHOTHE JPYyTHE.

qyﬁCKOl"O CIIIOJSAHOTO MECTOPOXKIACHUA.

[Ipennpustie npemyaraeT, Kak JHCTOBYIO CIIOAY,
TaK ¥ pa3IM4HbIC JACTanu (PUCYHOK 2), a TaKxKe
00pe3HyI0 CIroay, citofsHble mriactuHel CMOI

(pucyHoxk 3).

PucyHnox 2 — Jlera;in u3 cJI10Abl, NPOM3BOAMMbIe IPynnoi koMnaHuii «CHOMpPCcKHe MUHEPAJIbD».

Pucynok 3 — cnoagnsle miiactuabl CMOI, nponsBoauMsle rpynmnoi komnanuii «Cudupckne MUHepaIbI».

3a00WHBINA ChIpEI], KOTOPBIA Ccoaepkut 95%
CIIFOJTBI, 00padaThIBACTCS B MECTe JOOBIYM, TaK Kak
ero rmepeBo3ka B Topoa VPKyTCK 3KOHOMHYECKH
Helexecoo0pasHo. 3a0oiHbIH ChIpen
oOpabaTpIBacTCs B  CICIUATHU3UPOBAHHOM  IIEXC
HENOCPEJCTBEHHO B MECTE IPOBEACHUS TOPHBIX
pabor.

ITocne moxy4eHus: MPOMBIIIICHHON CITIOIBI, €€
OTIPABISAIOT B Tropol UHpkyTck B cOOCTBEHHBIE
CIII01000pabOTOYHBIC 11eXa. 37eCh MPOUCXOIUT €€
JanbHeas, riayookas o0padoTka, a B JaibHEHIIeM
MMPOU3BOJACTBO CIIOAAHBIX HBHGHHﬁ.

JocrtaBka KOMITaHUS OCYIIECTBIISET
ABTOMOOWJIBHBIM ~ TPaHCIIOPTOM. B  mepuon
MEKCE30HbS, Korjaa JIOpoTH CTaHOBSTCS

HETIPOXO/IMMBI - aBUAIIMOHHBIM TPAHCIIOPTOM.

B Upkyrcke cheippe nepepabarbiBaeTcs B
CIIOASIHbIEC OAOOPBI — CIAAAHOH noaydadpukar,
W3 KOTOPOT'O 3aTeM MPOM3BOIATCS PA3IMIHBIE BUBI
cronsHbIx  m3peauid. Iloxboper  Moryr  OBITH
KOJOThIe — 0e3 ymaleHus KpaeBbIX AE(PEKTOB U

OUUIIEHHBIE WM TOJYOUHIICHHbIE — C yIaJeHHEM
TIOJTHOCTBIO MJIM YaCTHYHO KPAEBBIX JIe()EKTOB ITyTeM
HX cpe3a.

[Ipennpustie UCHnoIb3yeT, KaK TPaJULIMOHHBIE
TEXHOJIOTUH, TaK M HOBBIE, KOTOPBIE IO3BOJSIOT
MOJTyYUTh MPOAYKT BBICOKOTO Kiacca kKadecTBa. Bes
MIPOU3BOAUMAs MPOAYKIHS MPOXOAUT MPOBEPKY HA
COOTBETCTBHE TEXHUYECKUM TPEOOBAHHSIM.

CerogHsd MOXHO TOBOPHTB O TOM, YTO
SKOHOMHUYECKHH KPHU3UC U NMPOOJIEMBI, CBI3aHHBIE C
nmajeHueM  pyOis,  3acCTaBISIIOT ~ HEKOTOPBIX
CIEUHUAJIUCTOB  TOBOPUTb O  HEOOXOJMMOCTH
BO300HOBJICHUSI JIOOBIYM CitOAbl B MpKyTCKoii
obnactu. CrennanucTsl OTMEYAOT, YTO HAMETHIINCH
MOJIOKUTEIIbHBIE TEHJICHLIUH B pasBUTUH
poccuiickoit ANEKTPOTEXHUUECKOU
MIPOMBIIINICHHOCTH, KOTOpasi MorJia Obl CHOBa CTaTh
KpYIHBIM ToTpeOureneM cironsl. Mamcko-Yyiikas
CIIIOJJOHOCHAsl ~ NPOBUHIMS  SIBISIETCS  CErOAHA
KpynHeimeil B Mupe. Bo3MoxHO, y AaHHOrO paiioHa
MOSBUTCS OyayIiee.
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OBBEJIVUHEHHBIE APABCKUE SMUPATBI: SKOHOMUWYECKHW TYTEBOJIUTEJIb

Annomayun: B cmamve paccmompenuvi ocobennocmu  9koHoMuueckoeo pazeumusi O6vedunennvix Apabekux
Omupam. [Ipoananusuposana ponb MONIUSHO-IHEPLEMUYECKO20 KOMNLeKcd. J{aHa OYeHKA UH8ECUYUOHHOIL
NPUBNEKAMENbHOCIU CINPAHD.

Knroueswie cnosa: Apadbckue dmupamol, OAD, negpmo, ousepcupurayus, uHeecmuyuu.

Oo0benuueHnsie Apadckue Omuparsl (OAD) — Kygeitn 00BeTUHIITUCH B rocyaapcTBo
yAUBUTENbHAS CTpaHa, B KOTOPOM COYETAIOTCS OOnenunennpie Apabckue Omupatsl. 10 deppans
HOBeHIIHe TEXHOJIOTHUH u yIUBUTEIbHAS 1972 1. X HUM mpHCOenUHIICS 3MupaT Pac-anb-
TPaAULIIMOHHOCTh. TPagUIIMOHHOCTh OOBSICHUMA, B Xaitma. Tosbko JABa 3MHUpaTa MOXKHO Ha3BaTh
TOM 4YHCJI€ U TeM, 4TO apalbl SBISAIOTCS OJHUM H3 kpynHeIMH — AOy-Zlabu u [ly6ail. OT0 Xopomo
CcTapellInX HapoJ0B MUpa. BUIHO Ha KapTe (PUCYHOK 1).

OAD - 3T0 ManeHbKasg CTpaHa, B KOTOpOH B 1973 roxmy mueHsl Ha He(Th BBIPOCIH.
xkuBeT 9,3 wMummoHoB  kuTenel.  85%  ee [pommo mnopsanxka 25 ner, u OAD mnonyunnu
TeppuTopun 3aHuMmaeT mycteiHs. [Ipu stom OAD - BBICOKOPA3BUTYIO SKOHOMUKY. Eciu panpuie mendxu
O4YeHb OoraTas W BIMATENbHAS KOH(peEnepanus ceMH KWJIM B IIaTpax, TO MOTOM UX CMEHMIHN POCKOIIHbBIE
KHSDKECTB. PE3UICHINH.

HJo 1950-x rr. OAD ObulM HHYEM HE ITo 3amacam nHedptu OAD 3aHMMaeT MIECTOEC

puMevaTeIbHOU 3KOHOMMKOM, KOTOpas Mecto B Mmupe. Ilpu sToM B 4eTblpex M3 CeMU
GasmpoBanach Ha PHIOOJIOBCTBE U JIOBJE >KEMUYTa. smupatax  HepTn  HeT.  OCHOBHBIE  3amacel
JloBns jxemMdyyra HaupmHajIach C MPHUXOJOM JIeTa. CKOHIIEHTPUPOBAHbBI B JBYX 3MHpaTax — AOy-/labu
JKutenun #3 0a3MCOB YCTPEMJSUIUCh Ha MOPCKOE (85%), HOybair (15%). OAD mo 3amacam rasa
nobepexbe. 3a JIBYXMHUHYTHOE HBIPSHHUE OIBITHBIH 3aHMMAaeT YeTBepTOoe MeCTo B Mupe, mocie Poccum,
HBIPSUIBILUK MOXeT Joctate 10 10 pakoBuH [4]. Hpana u Karapa.
CerogHsa >KeMYyr BBIDAIMBAIOT Ha IUIAHTALMAX, Koneuno, TOK urpaet 1OMUHHPYIOLLYIO POJIb B
nosist OAD Ha MUPOBOM phIHKE — 0K0JI0 50%. OnHuM 9KOHOMHUKE cTpaHbl. Hedrerazossii cekrop maet 1/3
u3 Tex, kTo nomor OAD MOJy4YUTH AHHBIE O TOM, BBII u 75-80% noxoxa OromxkeTta, a Takxke OOJIBIIYIO
yTo cTpaHa Oorara Hedrhio 6bu1 XK. KycTo, KOoTOpBIi 4acTh IKCIOPTHBIX 10X010B. IIpu aTOM B cTpyKType
B 1952 rogy Opan mpoObl MOABOIHOTO TPyHTAa Ha BBII 44% mpexncraBneno cekropoMm ycayr (56% -
Teppuropuu ctpansl. C1962 1. AOGy-labm cran MIPOU3BOJICTBO, 1% - cenbckoe X03scTBO) [2].

SKCIOPTHPOBATH HEPTH.
2 nexabps 1971 r. mectb smMuparoB: A0y-/labu,
Hy6ait, Illapmxa, Amxman, Dymxeiipa YM-aib-
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Pucynok 1 — O6beauHeHHbIH Apadckue OMHUPATHI.

N3 Bcex crpan  Ilepcuackoro  3anuBa
skoHOMHKa OAD HanMeHee 3aBUCHMMa OT LIEHBI Ha
HETB, nb0  MOXET  CYHTAaThCSI  XOPOIIO
IUBepCUPHUIMPOBAaHHOH. B cTpane  pa3BHTHI
XUMHYecKas, aJIOMHHHEBAS, LIEMEHTHas,
CyJOPEMOHTHAs OTPACIH IPOMBIIIJICHHOCTH.

I'ocynapcTBo fenmaeT BBICOKHE BIOXKEHHS B
CEJIbCKOE XO3SIICTBO, TaKk Kak OHO TOJBKO Ha
YeTBEPTh 00ECIeYMBACT BHYTPEHHHE MOTPEOHOCTH
ctpanbl. M 310 mpu Tom, uto Tombko 0,77%
TEPPUTOPUU TPUTONHBI JUIA BEICHUSA CEIIECKOTO
xo3siicTBa. boisblmias 4acTh HMHBECTULMHA HOET B
CTPOHTENBCTBO OTPECHUTEIFHBIX 3aBOOB.

B crpame Xxopomio pa3BUTO CKOTOBOJACTBO
(OapaHBI W KO3BI, OMIOAa U3 KOTOPBIX COCTABIISIOT
OCHOBY paIlMOHa MECTHBIX kutenei). B OAD
BbIpaIIMBalOT  BepOmogoB. llema 3a  omHOrO
BepOmona Moxer pgocturatb 750 ThIC. €BpoO.
Bonblras yacTh U3 HUX UCHOIB3YeTCs, KaK TATIJIOBbIE
JKUBOTHBIE. OHM €IMHCTBEHHBIE CIIOCOOHBI HATH B
necuaHyio Oypro, 3aKuMasi HO3ApH, 6e3 Kariu BOJBI
1o 4-x gueil. KpoMe TOro, OH MOXET MHUTh COJICHYIO
Boay. Ero komeiTa He BS3HYT B IecKe, M BEpOIIOA
cnocober Bestu rpy3 B 200 kr. Camka BepOmona
JaeT 25 IUTPOB MOJIOKA B JICHB, JIaXX€ B YCIOBHSAX
skaphbl. [loMeT BepOIro1a UCTIONB3yeTCs KaK TOILUIHBO,
Beb HOYHAs TeMIepaTypa B IIyCTBIHE MOXET
omyckatbcss 10 0. [lnsi Toro, 4roObl BBDKHTH B
MYCTBIHE JIOCTaTOYHO 9 (PUHHMKOB M KPYKKH MOJIOKa
B JAeHb. Tak, 1Mo MpeJaHuio, MUTAJICA CaM IPOPOK
Marowmer.

Hecmotps Ha TO, YTO B OSMHparax ecTb
BO3MOXXHOCTH BefieHUs odduopHoro OusHeca,
WHOCTPAHHOMY KAIlUTaly WHTEPECeH peaNbHBINH
6uznec. CBoOoxHble SKOHOMMYecKkHe 30HBI OAD
HOPEJOCTaBIIIOT  TaKyld  BO3MOXHOCTb.  Camsble
U3BECTHBIE U3 HUX!

1. Dubai Intl. Financial Center - 6usnec-mapk,

OCHOBHOM  cHenuamusalueil  KOTOpOro

SBIISICTCA TIOJNHBIA CIIEKTP (PMHAHCOBBIX
YCIyT;

ENPARK — 30Ha mis KOMIaHWH, KOTOpEIC
TIPOU3BOMIAT DKOJIOTHYCCKHE TPOAYKTHl U
TCXHOJIOTHH, CBs3aHHBIC C SaIlII/ITOﬁ
OKpYy>Karouiei cpenpl;

Dubai Cars&Automotive Zone — 3ona ms
KOMIIaHUH aBTOUHIYCTPUY;

Dubai Airport Free Zone — xab mis
aBHAIITMOHHBIX, prSOBI)IX, JIOTUCTHYCCKUX,
(hapMaIeBTHUYECKIX M JPYTUX KOMIIaHUH;
Fujairah Creative city — C33 B cdepe
Melna, KOHCAJITHHTa, KOMMYHUKAIMA W
T.I.;

Dubai International Academic City — 30Ha,
00beIUHSIOIIAs o00pa3oBaTebHbIC
3aBenenus yGau.

Hanor wna npubemis u HJIC B cTpane
OTCYTCTBYET, MCKIIOYEHHE COCTaBISET OaHKOBCKAs
JIeATeNIbHOCTh M JI00blYa HeTU. 3[ech TakkKe HeT
HaJjlora Ha JI0Xo/bl (hu3nueckux Jmi. MHocTpaHHbIe
rpakaHe HE MMEIOT BO3MOXKHOCTH KyNHUTH 3€MIIIO,
TOJIbKO apeHaa Ha 99 gnet. Takue yciaoBHs BHOJHE
MpUeMieMbl Il  WHOCTPAaHHBIX  KOMITAaHWH,
paboTaronmx B OAD.

[Nlomumo »sTOro KOMmaHwu, paborarome B
OAD, momywyaroT JOCTYIl Ha UIIMPOKMH pBIHOK
TaMOXEHHOTO TIPOCTpaHCTBa cTpaH llepcuackoro
3amuBa — CayzmoBckas Apasus, baxpeiin, Karap,
Owmas, Kyseiir. TpaHcOpTHO-JIOTUCTHYECKAS
nHppacTpykTypa OAD cunTaer 0gHOHN K3 JIydYIINX B
MHpE. Ocob6enHo BBIJICIIAETCS TTOpTOBast
nHdpacTpykTypa, Kak Ha MHAnICKOM OKeaHe, TaK U
B [lepcunackom 3anuBe.

JleMOokpaTu3M  MOJUTHYECKOTO  yCTpOMCTBa
OAD 3akmodaeTcss B TOM, YTO CEMb MOHApXOB
M30MpalOT M3 CBOEr0  4YHCJIA  ITOKHU3HEHHOTO
MIpEe3UJICHTA. M SIBJIIETCS PYKOBOAUTEIND
KpymnHeimero kasxecTBa - AOy-Jlabu - meiix 3ansn
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6en Cynran anp-HaxalisiH, a mmpaBUTENb BTOPOTO IO B ormmume, wnHampumep, ot CaymzoBcKoi

3Ha4YeHHI0 KHshkecTBa Jlybam meiix Maxtym OeH
Pawen anp-MakTym - BULE-TIPE3UJEHT U IIPEMbED.
HybGaiinam mnoBe3no ¢ mieldixamu. PyKkoBoncTBO
CTpaHbl IaBHO PasIJIsifiesio JABE OTAAJICHHBIE YIPO3bI.
IlepBas - HeTH Ha TEPPUTOPUHU KHSKECTBA HE CTOJIb
y’k MHOro. I oHu cTamu pas3BuBaThb T€ OTpaciw,
KOTOpBIE MOTYT OO0CCIeYnTh caMopa3Butue. B
MepBYI0 OYepenb WHAYCTpHio oTapixa. [lobOepexne
OAD ci10BHO OBI CIIEHAIFHO CO3JAHO IS OTIBIXA.
31mech KpYTIIBIA TOJ TEIUIO W COJHEYHO. JleToM Boxy
B OacceifHax OXJIaKAal0T, 3SMMON — HArpeBaloT.
MHorue  TpPaBUTEIBCTBCHHBIE  YHHOBHHKH
TaKKe YMPABIIIOT OM3HECOM, PaBHO KaK W UJICHBI
KOPOJIEBCKUX CeMeil. DTO BOCIPUHUMAETCS BIIOJHE
HOpMaJbHO, HEe Tak Kak B EBpomne unu B CeBepHoii

Amepuke.

OrpomHble  He(TSAHBIE  JOXOABI  MOMOTIIH
CO3JaTh B CTPAHE XOPOLIYI0 COLUAIBHYIO CHCTEMY.
Jlroboit  xuTenp  CTpaHBl  MOXET  IIOJIYYUTh

oOpa3oBaHne B JIOOOW CTpaHe MHpEe 3a CYeT
rocygapctBa. B OAD oaMH M3 caMbIX BBICOKHX
YpOBHEH XHU3HH cpenu cTpaH [lepcuackoro 3ammBa u
B MHpe. TpeTbe MecTO 3aHSUIM pe3epBHBIC (DOHIBI
Apabckux OwmmpatoB (Abu Dhabi Investment
Authorities) ¢ akruBamu $863 mip.

[encun B OAD - 310 60% or 06a3oBoii
3apabOTHOM IJIATHI MIPHU HAJIMYHUK CTPAXOBOTO CTaXKa
He MeHee 15 nmer. JlocTynm K NMEHCHHM OTKPHIT MO
noctiwkeHurn 20 JieT cTaxka U MUHHUMAaJIbHOTO
MEHCUOHHOTO Bo3pacta (55 ner mmst myxuuH u 50
JeT I KeHIHH). [ocynapcTBo moompseT rpaxaan
paboTraTe  JONbINe, HAYMCIAA 33  KaKABIH
JIONOJTHUTENLHBIN ro)1 2% 1 Tak BIIoTh 70 100% oT
0a30Boi1 3apabOTHOM TUIATHI.

MenumHCcKoe 00CTy)XKHBaHUE OECIIATHO IS
Bcex rpaxzaaH OAD. TocymapctBo Ha 90%
MOKPBIBAET CTOMMOCTHh TOTPEOJICHHON BOJBI W
AIEKTPUYECTBA JISI )KUTEJICH CTPaHBI.

Crpana OTJINYAETCSI JIPAaKOHOBCKHM
MUTPAIMOHHBIM  3aKOHOJATENbCTBOM.  [loday4uuTh
TPa)XTaHCTBO HEBO3MOXKHO. Kak TOJIIKO MHUTpaHTy
ucrnonusiercss 60 jer, ero 0e3  pa3roBOPOB
BEIMIPOBAXMBAIOT W3 CTpaHBL. Tak YTO BpacTd B
MOYBY, TYCTHTh KOPHH, a TIOTOM CO3[aBaTh
MpoOJIEeMBl MECTHOMY TIPaBUTEIBCTBY Y IMPHE3KUX
Moka He moiydaercs. Pa0odyio BH3y OYEHB JIETKO
MOTEPATH - TOCTATOYHO KaK-HUOYIb IPOBHHUTHCS Ha
pabore wim B oOmecTBeHHOM Mecte. Kcrarw,
oOmecTBeHHBIN TOPSAAOK B JlyOan upeanbHbIH.

HemeByto wu uepHyio pabory B OAD
BBITIONHAIOT mpuedxue w3 Wuamn, Adranucrana,
ITakucrana, banrmamem. Paspemenue Ha paboty
MOJTyYaloT JIUIIb T€, Y KOTO €CTh PEKOMEHIAINS OT
rpaxgannaa OAD. Ecnu murpast nummumTes paboThl,
TO OH JOJKeH Oyzet 3a 30 JaHel BrleXaTh U3 CTPAHEL.
[Ipuesxue paboTarOT B HECKOJIBKO CMEH, CTPOUTEITH
Jlake B HOUHYyr0. Murpanros B crpase noutu 30% ot
00I11ero HaceIeHusI.

Apasun, B OAD nubepanpHble B3IiAbl. JKeHmuHa
MOXET YYHWThCS, BOJUTh MAIIWHY, COBEpIIAThH
MOKYIIKKA camocTodTenbHo. Tem He MeHee, OAD
IITyOOKO pelIMTHO3HAs CTpaHa, B KOTOPOH MHUHApETHI
BaXkHEe HEOOCKPEOOB.

OAD - crpana pockomu u Onecka. [Tokymka
30510TBIX yKkpamennii B OAD He obnaraercs
Hanoramu. ITpumepro 10% Bcero mupoBoro crmpoca
Ha HUX COCPEOTOYCHO 37ECh.

OAD mOCTOSHHO YIY4MIAlOT CBOM TIO3WITHH Ha
MEXAYHapOOHOM pbIHKE HHBecTULUH. Esxeronnoe
uccienoanue  BcemupHoro banka < «Benenue
Om3Heca» (OIEHKAa MPOCTOTHI BEACHUS OW3HEca)
onpezenser OAD 22 mecto u3 189 crpan (2015 ron).
B 2013 roay ctpana 3anumaina 26 mecto, a B 2014 —
25 [1].

OCHOBHBIMH TOProBeIMH TapTHepamu OAD
(2014 ron) sBmsrorcs Kurait (14,7%), Unaus (14%),
CUIA (10,8%), Benukobpuranus (6%) u ['epmanus
(5,1%). Hons poccuiickoro umnopra B 2014 .
cocraBisina  0,7%. IIpomykuust  poccHiCKUX
KOMIIaHHH Takke BOCTpeOoBaHa Ha phiHKe OAD,
O0COOCHHO 3TO KacaeTcsl CIEAYIONIMX TOBapHBIX
rpynn [3]:

Bonoouncrtka u BogonepepaboTKa;

XoonunbsHOE 000pPYI0BAHUE;

IIponykTsl nUTaHMS,

DHeprocOeperaroliee 0CBELICHHUE;

KonTtpoasHO-u3MepHuTeasHoe
00opyI0BaHuE;

6. DKOTEeXHOJIOTHH;

7. WupopMannoHHBIE TEXHOJIOTHH;

8. IlporuBonoxxapHoe 000pyJOBaHHE;

9. U np.

OAD nocrasisitor B Poccuto crnenyromine ToBapsl:

1. Peakropsl saepHbIe, KOTIBI, 000pyrOBaHUE

U MEXaHUYECKHE YCTPOMCTBA, MX YacCTH;

2. Kode, uaii, maTe, win maparBaiiCKuil 4ai, u

NPSHOCTH;

3. H3penus U3 4epHBIX METAJJIOB;

4. TlnactMacchl M U3JIeNUsl U3 HUX;

5. Oprannyeckrue XUMUYECKUE COCTUHEHHSI,

6. U nmp.

abrwbdnE

Poccuiickuii OuzHec Hamen cBoe Mecto B OAD.
Hanpuwmep, B ognoit Toneko [llapmke, B cBoOOmHOM
SKOHOMMYECKON 30He «Aosponopt IMlapmxu «
3apeructpupoBano 200 poccUiCKMX KOMIAaHHWM, B
«Xampun» - 140 u eme 125 ¢upm — Ha OCHOBHOM
Teppuropuu [9].

OcuoBHas nipo0ieMa, C KOTOPOH CTaIKHBAIOTCS
npeanpusaTus, padoras B8 OAD — 3TO OTCYTCTBHE
MIPAKTUYIECKOTO OMNbBITa paboThl Ha 3apyOeKHBIX
pPBIHKax, a TaKKe HEOOBEKTHBHAs OLEHKA CBOMX
BO3MOKHOCTEH.

IloxBons wroru, ciaeayer OTMETHTb, 4TO
9KOHOMHKa ApaOCKMX DMHPAaTOB - 3TO SKOHOMHKA
crabuibHocTH. Jlaxke coOBITHA «ApaOCKOil BECHBI»
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HE TIOKoJIeOa ee.

«bonpmme nmeHBIU JIHO0SAT

THIINHY» - 3TO Kak pa3 (opMyna WHBECTHLHUH B

OAD.
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Abstract: The problem of creation of reliable heating devices priobrektat the big importance for a national
economy. The heating devices existing now are used, generally for the household purposes. They are difficult in
production, power-intensive, not of a priksposoblena for use in hostile and damp environment. The
Slyudokeramichesky electric heating element (slyudokompozit), possesses high chemical resistance, a
tepkloprovodnost, moisture resistance, durability, is reliable in work, electrically safe in operation.
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HNCCJIEJOBAHHME BJIUAHUE XUMHNYECKOI'O COCTABA CJII0OJ HA UX 9JIEKTPUYECKHE
CBOWMCTBA M CO3JAHUE CJIOJOKOMIIO3UTOB

Annomayusn:. Ilpobrema co30anus HAOEICHVIX HASPEBAMENLHBIX YCMPOUCME npuoopemaem OOIbLULYIO
3HAUUMOCMb 05l HapoOHozo Xxossaticmea. Cywecmeylowue 6 HAcmosiuee 6pems Hazpesamenbhvle npubopbl
NPUMEHSIOMCS, 8 OCHOBHOM, 0151 ObImMOoGwix yenel. OHU CLONCHBL 8 U320MOGLEHUU, IHEPLOEMKU, He NPUCHOCODIEHb]
07151 UCNOIL30BAHUSL 8 ACPECCUBHBIX U GILANCHBIX cpedaX. Cio0oKepamuiecKull 2NeKmpoHaAzpesamenbtblil 21eMeHm
(crniodoxkomnozum), 06aa0aem 6biCOKOU XUMUYECKOU CMOUKOCMbIO, Menionpo8o0OHOCHbIO, BlA20CHOUKOCIbIO,
HPOUHOCIbIO, HAOECEH 8 pabome, I1eKmpobe30nacen 6 IKCHLYAMmayuu.

Knroueswte cnosa: Cnroooxkepamuueckuil 31eKmpoHazpesamenbHblil 2NeMeHm, XUMUYeCKds CIOUKOCb.

Cmoma - OIMH M3  paclpOCTPaHEHHBIX CHJIBHO BapbUpyeTCs, YTO, HECOMHEHHO, BIIMSET Ha
MOPO1000PA3YIOIINX MHUHEPAJIOB, KOTOPBIH HX CBOMCTBA.
UCTIONB3YIOT JJISI  CO3JAaHUsl  CIIFOJAOKOMIIO3UTOB. OCHOBBIBAsACH Ha N3y4eHHH paobor,
HanOonpmmit mpakTHUeCKuil HHTEpeC MPEACTaBISIOT npoBoguMbix E.K. Jlamesemv, I1.B. Kanuaunsm,
JNEKTPOTEXHUYECKUE CIIIOMBI, KOTOPBIE SBISIOTCS I'.Il. ®denoceeBbm [1,c.324], MOXKHO BBIACTUTH ATH
00BEKTOM Hamiero wucciegoBaHus. Hamum  ObLI BiausgHuA. Okpacka (ioromuTa cBsi3aHa ¢ HaJIHMIHEM
M3y4eH XUMHYECKHUIl cocTaB (DJIOTOMUTOB Pa3InuHbIX B HeM >kene3a U TuTaHa. Hambosnee cBeTNbIE CIFOMBI
MECTOPOXXKICHNS  AJZaHACKOTO  CIIFOJJOHOCHOTO MIPUYpPOUYEHBI K IopoJaM, OeTHBIM JKeJIe30M, TEMHEIE
paiioHa:  DnpkKoHKa,  THUMNOTOH, a  TaKXke Pa3HOBHIHOCTH CIIOJIBI BCTPEYAIOTCS B MOpOJax C
Cmonsackoro, KoBnmopckoro u  ApsiOMIIOBCKOTO BBICOKMM COZIEp)KaHWeM JKejle3a W ThraHa. JKene3o
MECTOPOXKIECHUI. HaxoJuTcsi B BHae: rematut - Fe)0s3, marmerut

AHanu3 mokasal, 4YTO BO BCEX CIIOJaX Fe0+Fe20s. Kpucramiel  mpeacTaBisior  coOoi
cozaepxkanus okcuaos Si0z u Al,O3 npuMepHO paBHBI IUIACTUHBI OT KOPHYHEBO-KPACHOTO JI0 YEpPHOTO
IO CBOEMY IPOLEHTHOMY COOTHOUIEHUIO H L[BETOB.
konebmrorest st Si02 ot 37,79 nmo 39,83%, a mus I[Mpu wusyuenuu pabot, mnpoBogumMbix E.K.
A1,03 - ot 14,36 no 17,80%. Hanuume B ciromax JlameBbim, BBISICHHIIOCD, 4TO TaHIEeHC
OCTANIbHBIX ~ XMMHYECKHX  KOMIIOHEHTOB  OYE€Hb JIMAJIEKTPUYECKUX HOTeph y ¢oronuToB
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3HAUUTENbHO BBIIE, Ye€M Yy MYCKOBHTOB, H CHIDKAIOTCS, IO3TOMY B  DJICKTPOTEXHUYECKOH
cocraBisieT y TeMHBIX (hioronuroB ot 0,002 mo 0,07 MPOMBIIUICHHOCTH  HEOOXOOMMO  HCIOJB30BaTh

B 3aBUCUMOCTH OT COIACPKaHUA TPEXBAJICHTHOTO H

CIIFOABI C HAWMMCHBIOIMM COIACPKAHUEM IKEJIE3a. B

JIByXBAJICHTHOTO Keje3a. 3HAYuT, CIOIO C tTabmume 1  mpuBEeNEeH — XMMHUYECKHHA  COCTaB
OOJILIIIM coJlepKaHUEM ITHUX OKCHJIOB (hIIOTOTIMTOB MO UCCIICAYEMBIM KOMITOHCHTAM.
3IEKTPOU3OIIAIUOHHBIC CBOMCTBA CITFO B
Taoauna 1
Xumuyeckuii coctas (uioronuToB M0 OKCHIAM KeJie3a.
Oxcunpl, % MecTopoxxaeHust
CrronsiHka DJIBbKOHKA Tumnrox Kormop ApsiOnitoBckoe
Fe203 0,13-1,67 0,93-341 2,04-2,91 3,07-3,41 2,03-2,14
Fe0 1,28-5,2 3,86-3,96 1,73 3,22-3,67 1,26-1,77

W3 pe3ynbTaToB HCCIENOBAaHUN U CpaBHEHHUS
(horonuTOB MEXIy COOOH, MOXXHO BBIIBHUTB, UYTO
9TOMYy TpeOOBaHHIO COOTBETCTBYIOT (DIOTOIHUTEHI
MecTopoxaeHu CitosHKa U DIIbKOHKA.

I1.B. Kanununsim, I'.I1. ®egoceeBbim [2,c.126]
MPOBOAWIOCH M3y4YeHHE XUMHUYECKHX CBOWCTB
cimroipl. KOMIOHEHTBI, BXOZSIIUE B COCTaB (horo-
MUTOB, OMNPEAETSIOT U CTPYKTYPY OBEPXHOCTHOTO
ciosi. BenencTBue Hanuuvs HMOHOB Kalius B BHUJE
K20 u uwonos Hatpus B Buae NaO B 0osbmiux
KOJIMYECTBAX, CJIIOa CIIOCOOHAa ancopOHpoBaTh
BJIAary, TaK KaK »JTH KOMIIOHCHTH SBIISIOTCS
aKTUBHBIMH TI0 OTHOIICHWIO K Bojae. Biara,
HAXOIIICh HAa TOBEPXHOCTH, HAUYMHACT XUMHUYCCKHU
B3aWMOJICHICTBOBATh C MICMOYHBIMH OKHCIAMHU U
TUAPATU3UPOBATH UX.

Peakuus  rumponuza
YpaBHEHUSIM:

Na,0* Si0,+H,0 = 2 NaOH + SiO,,
K0+ H,O0=2KOH+ Si0,.

Oymer wWATH  TIO

Ob6pazoasmmecs exxue menoun NaOH u KOH
MOTYT YaCTUYHO PACTBOPATHCS B KOHACHCHPOBAHHOM
HA TIOBEPXHOCTH BJIare, 4acThIO B3aHMOJICHCTBOBATh
C YTJICKUCIIBIM Ta30M OKPY’KaIOIIEro MPOCTPAHCTBA
NEePEXOAUTh B KapOOHATHI

2NaOH+ CO2=Na, CO3z + H,O

2KOH+ CO>=K,CO3 + H,0

Crronpl, comepkamue Na0 u KO B Gombinx

KOIW4yecTBax, OyIyT MeHee IpuUeMIIeMBl B
3JIEKTPOU30JIALIUOHHON  IPOMBIIUIEHHOCTH. B
Tabnuie 2 mpeAcTaBIeH XHMHUYECKHH COCTaB

CIIIOJBI, COAEPIKAILEH HOHBI Kallusl U HATPHSL.

ITo pe3ysbTaram SKCIIEPUMEHTOB u
COIOCTABJICHHS (PJIOTOIIMTOB MEXIy COOOH, MOXKHO
MIPEAIONOXNTh, YTO  Hamboyiee  NpHEMIICMOM
SIBISIETCS CIIOJIa MECTOPOXICHUH ApsIOMIOBCKOE U
TuMnroH, Tak Kak 9TH (JIOrOmUTHI COAEp)KAT B
CBOEM COCTaBE MEHBIIEE KOJIMYECTBO WIETOYHBIX
KOMIIOHEHTOB.

Taoéauma 2
XHMMHYECKHIi COCTaB CJIIObI.
Oxcuasl, % MecTopoxaeHust
CmronsHKa ONBKOHKA Tumnrox Kosnmop ApsiOunoBckoe

Na,0 0,27-1,02 0,65-0,75 0,45-0,98 0,54-0,6 0,29-0,54

K>0 9,38-10,42 9,68-10,55 9,23-10,32 9,14-9,51 10,2-10,21
B pa6orax K.M. Bonkosa, I1.H. 3aru6anosa, ApsiOutoBckoe. Otn (oronuTEI MOJKHO
H.C. Menwuxka [1,c.324] yka3piBaetcsi, 4TO ()JIOTOIIHUT, PEKOMEHA0BATh JUIS MPOU3BOJCTBA
B KpPUCTAJUIMIECKOH CTPYKType KOTOPOTO BMECTO AIEKTPOU3OIIITUOHHBIX W3IETIAH. Pesynbratsr

rugpokcunoB  (OH) wHaxonmstes atomsl  ¢Topa,
o0yialaeT  BBICOKOH  TEpMOCTOMKOCTBIO  TIpH
COXpaHeHHHU JIMIJIEKTPUYECKIX CBOMCTB.
Cognepxanust ¢Topa B  CIIOJAX  Pa3sIUIHBIX

MECTOPOXKICHUM, IO pEe3yJbTaTaM HCCIICIOBAHUS,
cocrasisttor: Cmrogstaka - 2,02-2,80%; DiapKOHKA -
1,30-3,90; % Tumnron - 2,0-4,4%; Kosmop- 0,22-
0,34%; Apsdounosckoe - 3,5-3,7%.

Camoe Oonpmioe Hammune  Qropa  ObUTO
00HApPYKEHO B CITFOJIAX MECTOPOXKICHHUIA DIIbKOHKA H

HalIMX WCCJIEJOBAaHUH MO3BOJIIIOT yTBEPXKIaTh, 4TO
MECTOPOXKIEHHUS ¢oromuTa DJbKOHKA u
ApsIOMIIOBCKOE TIO IJIEKTPHYECKUM M XHUMHYECKHM
CBOWCTBaAM HamOojee BBITOAHO HCIIONB30BaTh B
W3TOTOBIICHUH W3JICITHN 3JIEKTPOU30JIIINH.
CroiokepaMudecKre MaTepHuabl
(CITIOZOKOMITO3UTHI) SBIISTIOTCS CPaBHUTEIHHO
HOBBIMH, OHU HOJTY4MJIH IIUPOKOE PACIPOCTPAHEHHE
B PAa3NMYHBIX O0JAacTAX HApOJHOTO XO3SHCTBA.
OO0nanaloT BBICOKOH 3JIEKTPUYECKOH IPOYHOCTHIO,
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HU3KAMHU TUDIIEKTPUICCKUMHU TOTEPSMHU, HHEPTHHI K
JIEHCTBUIO BOABI, KUCJIOT, CHUPTOB, PACTBOPUTENIEH U
Macen. Momortas cmoga - nonydabpukaT i
MPOM3BOJICTBA  CIIIOJIEKEPAMHUYECKUX — MaTepuaoB
(CKDHoB). B 3aBucumoctu 0T TpeOOBaHUIA,
NpeABIBISIEMBIX K MaTepuaiaM, HCHOJIB3YIOT ee
pa3nuyHble BUABL. B kauecTBe BTOPOro KOMIIOHEHTa
mis  wmsrotoBneHus CKDOHoB  ymotpebisiercs
AMFOMOOOPOCHITMKATHOE CTEKJIO Ne 203.
[Iprmmensiemoe B HacTosimee Bpems crekio Ne 203
SBIISICTCS JIOPOTOCTOSIIIAM KOMIIOHEHTOM.
3HAaYNTENBHBI HWHTEPEC MpPEeACTaBIseT pa3paboTka
CBsI3yIOIIero Ha 0a3ze 00sl CTEKONBHBIX 3aBOIOB. Jlyis
CHIDKEHHS TEMIIepaTyphl Pa3sMATYCHHS CTEKI000s
OBLTH NCIIONIB30BaHbI JIETKOIUIABKUE JOOABKH.

Tepmuueckue Ipouecchl B CMeciX cioja -
cTexyio B cooTHomeHusx 40:60 uccienoBaiuch ¢
MOMOIIIBIO TepMorpaduu. Tepmuueckue
npeBpalieHus HaOmomand Ha  JaepuBaTtorpade
cucrembl @. [Maynuk, U. [Maynuk, JI. Dpnen dpupmbl
"MOM" (Benurpus). Harper mnpomsBommics B
KepaMHYIEeCKUX TUTJIIX. HaBecka CIFOIIBI CO CTEKIOM
cocrasisiaa 500 mr, 300 Mr mpuxoaUIOCh Ha CIIOAY.
Cootnomenne 40% crekna u  60%  caroasl
BBIICPKUBACTCS [0 TEXHOJOTHH H3TOTOBJICHUS
Mukaiekca [3,¢.16-32] .

[InaBHM [OOaBIUINCH 32 CYET CTEKIA.
IToTepst Macchl B ciofie 00ycCIOBJIEHA, INIaBHBIM
o0pa3oM, Tpemsl MpOLECCaMH:  BBIJCICHUEM
aJicOpOMpOBaHHBIX Tra30B (TJIaBHBIM  00pa3oM,
MapoB BOJIbI), MHOTOCTYIICHUATOHN Aeruaparauen
U JeTUIPOKCUIIAINEH (BBIIEICHUEM CTPYKTYPHBIX
OH rpymm). B MmyckoBuTe necopOIms mpoTeKaeT B
TpU 3Tama. B mpucyTcTBHMHM CTEKia B CMECH CO
CIrool  HamMH  HaOmromanuch  TepMod((eKTHI,

TIOATBEPKAACTCA HATUIHUEM HECIIeKITIICHCSI MacCHI.

OueBugHO, BBEACHHE IUIaBHEH, HE CHHU3HIO
TeMIIepaTypy pasMArdeHus CTEKII000s1.
BricokoTeMmnepaTypHbIil 9HI03PPEKT,

COOTBETCTBYIOIIMI  JIETHAPOKCHIIAIIMK, B 3THUX
Cllydasix HaOJIIOAaeTcs IpU TeMIiepaTypax OJIM3KUX
K TeMIeparypam 31oro 3(dexTa B UUCTOH CIroIe.

HccnenoBanuch cMecu CIIOABI M CTEKIO00s C
IJIaBHEM. B oOmactu Temmeparyp 800-940°C
oTMedarcs 3k303¢p¢exT, a He sHAo-. TemmepaTtypa
JETHIPOKCHUIAINN CIIFOABI CMECTHIACh B CTOPOHY
nonmwkenus. [Ipu BBenennn 2% CaF; temmeparypa
Hadaia 5k303¢¢ekra coctaBmsuia 580°C, a mpu
BBeneHnn 5% CaF, - 420°C. Dddexr 3aBucuT 0T
konmuectBa noOaskm maBHa CalF,. HaGmromarorcs
Ooyiee  CYIIECTBEHHBIH  TEeMIIEpaTypHbIH  CHBUT
Hayajla mpolecca B CTOPOHY IIOHMXKEHUS U €ro
OoutpInast MHTEHCUHUKALUSL npu OounblieM
KOJIMUECTBE.

W3 pe3ynbTaToB JKCIEPUMEHTa BHIHO, YTO
MpoLecC B3aMMOJCHCTBHSA TPOMCXOAWUT B 30HE
JETHIPOKCHIAMKA. OTOT (akT  IMOATBEpKAAETCA
HanmmaueM 9k303¢¢dekra mpu Temmeparype 740-
1000°C. Ilo OKOHYaHMM CBEMKA B  THUIJIE
00pazoBaicsi CTEKIOBHIHBIM CIIEK, YTO TOBOPHT O

(hopMupOBaHUH MPOYHOH KOMITO3HLIH u
BO3MOXXHOCTH HCTIONIb30BaHUS CTEKI000s B KauecTBe
MaTpPHUIIBL.

IIpoBonmuncs pacyer SHEPrUM AaKTHUBAIMH C
MOMOINBI0  pacyeTa KHUHETHYECKHX  KOHCTaHT
MetogoM Xoposutua - Menrepa. C yBenudeHHeM

KOJIMYCCTBA IIJIaBHA OHEPIrus aKTUBalluu
YMCHbIIWJIACh: HPU BBCIACHUU OHA COCTABJIAIA
HauMMCHBIIICC 3HA4YCHUC. HpI/I TOBBIIICHHOK

nobaBke TuIaBHA (10 5%) SHeprus axKTHBALUU

COOTBETCTBYIOLIHE TepMOdP(PEKTAM CITFOJIBL. TTOHMKAJIACh, T.C. BO3pacTalia BEpPOATHOCTh
Ipu BBenernmn miaHeir KNOs,  K3SOs, CIICKaHUs CIIOABI CO CTEKJIOM. 3HAYCHUS SHEPTHH
Na,SiFs CIEKALHE OTCYTCTBYET, qTO AKTUBAIIUHU TIPE/ICTABICHBI B TaOIHIIE.
Taoauua 3
Pe3yabTaThl pacyera SJHEPrul AKTHBAIHH.
Munepan Copnepxanue, % E, xJIx
KNO3 2 307,3
KNO3 5 202,0
K2S03 2 298
K>S03 5 202
NaySiFe 2 296
Nazs”:s 5 186
CaF, 2 138
CaF; 5 133
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TO THE QUESTION ON RESEARCH OF HISTORIC-ETHNOGRAPHIC
FEATURES OF GANJA IMAMZADE MAUSOLEUM

Abstract: Ganja is one of the most ancient cultural centers of Azerbaijan. This city has more than 4000 years
old and here there is one of the main and ancient historical monuments of Muslim East civilization — Imamzada
tomb. This important monument is situated 7 kilometres from the city of Ganja, on the right shore of Ganjachai
river. Imamzada is recognized as one of the basic symbols of city.

Imamzada of Ganja was built in year 739, after the death of Ibrahim, son of the fifth Muslim imam Muhammed
Bagir. At this monument were found some important historical sources — epitaphes. Imamzada tomb was
completely built in the end of XIV century — the beginning of XV century.

But in XVII-XVIII centuries there were built a mosque, some temples and other constructions. During the
centuries many visitors, guests from different parts of Azerbaijan, also from the other Muslim countries visit Ganja
Imamzada monument.
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Introduction Ibrahim was buried in Ganja, Azerbaijan located
Imamzade Mausoleum, situated in one of the very far from the graves of his ancestors.
ancient scientific and cultural centers, Ganja State The mausoleum, built around the grave of
History-Culture Reserve, was built in 739, on site of mevlana Ibrahim in the VIII century, was enlarged in
the grave of the great-grandchild of Prophet the XIV-XVI centuries, and subsidiary buildings
Muhammad (s.a.a.), mevlana (majesty) Ibrahim, the around it were erected in the XVII-XVIII centuries.
grandson of Imam Ali ibn Husseyn and the son of the The tomb is the most important part of the
fifth imam Muhammad Al-Bagir and Umma Hakim Imamzade mausoleum complex. The height of the
Mugaya’s daughter Sagaf. dome of tomb building is 12m; the height of cupola
Incidentally, the purpose of the mausoleum is 2.7m with diameter of 4.4m, covered with blue
(and, in the future, the whole complex) is also tiles.
explained by its name. Imamzada means ‘the Another designation for Imamzade, also known
descendant of imam,” “from the family lineage of as the GOy (Blue) Imam Turbeh, according to
imam.” At a result, society accepts Imamzade as a different sources can be related to ancient belief of
sacred place of worship. the Azerbaijanis to Goy Tanri, from whom the
As the result of the ahl al-bayt (designation in Turkic dynasties claimed to be descended.
Islam for the holy family of the Prophet Muhammad
(s.a.a.)) persecution in Umayyad Caliphate (661- Materials and methods
750), many of its members took refuge in the remote The important historical inscriptions discovered
places of caliphate and mevlana Ibrahim emigrated to in the internal wall of the tomb in the XX century by
Ganja, one of the centers of the ancient Islamic the well-known investigators — the deceased
culture. archaeologist, professor Isaac Jafarzade, as well as
Despite the fact that, Imam Muhammad Al- the outstanding scientist in the epigraphy, the active
Bagir (a) was buried in Madina in Bagi cemetery member of Azerbaijan National Academy of

next to his father and grandfather, his son mevlana
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Sciences, academician Meshadikhanim Nematova —
were enciphered in the following way:

“He, Allah is eternal. This is the holy place,
honorable paradise of the son of Imam Muhammad
Bagqir, may Allah’s blessings be upon him, mevlana
Ibrahim. After 120 years of his grandfather’s death,
he died. May he rest in peace.”

This passage helped to understand, that the
tomb was built on the grave of the imam’s son in
738-739 A.D.

The area of Imamzade complex was included in
the property of the Sheykhzamanovs - the
descendants of Nizami Ganjavi, the great Azerbaijani
poet and philosopher.

Through the centuries, people carried and
protected this sacred site. Large-scaled restoration
work was carried out inside of the Imamzade
mausoleum following the orders of Javad Khan
Ziyadoglu (1748-1804), the last khan of Ganja and
one of the symbols of Azerbaijani patriotism and
heroism. In 1878-79, per initiative of major-general
Israfil bay Yadigarzada, fundamental repair work
was carried out in the Imamzada complex.

At the beginning of the XX century, this place
of pilgrimage was restored again by a group of Ganja
intellectuals.

Conclusion and Recommendations

Azerbaijan is located on the border of Europe
and Asia and has good natural geographical
conditions — a mild climate, fertile lands, natural
underground and over ground resources. This land is
recognized to be one of the most ancient centers of
civilizations. Two million years ago there were
necessary conditions on these lands for the primitive
man's living, creation, evolution and progress.

Ganja is one of the most ancient cultural centers
of our country. This city has more than 4000 years
old and here there is one of the main and ancient
historical monuments of Muslim East civilization —
Imamzada tomb. This important monument is
situated 7 kilometres from the city of Ganja, on the
right shore of Ganjachai river. Imamzada is
recognized as one of the basic symbols of city.

Imamzada of Ganja was built in year 739, after
the death of Ibrahim, son of the fifth Muslim imam
Muhammed Bagir. At this monument were found
some important historical sources — epitaphes.
Imamzada tomb was completely built in the end of
X1V century — the beginning of XV century.
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But in XVII-XVIII centuries there were built a
mosque, some temples and other constructions.
During the centuries many visitors, guests from
different parts of Azerbaijan, also from the other
Muslim countries visit Ganja Imamzada monument.

Members of well-known dynasties of Ganja
such as the Sheykhzamanlis, the Pishnamaz-zadas,
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Ganja Imamzade complex also has been known
for years as the shelter, that helped lonely people,
people living in poor conditions, or facing sickness
and homelessness.

Subsidiary buildings of Imamzade complex
were used as an orphanage during former Soviet
reign in 1930-1944s. This sacred place became a
shelter for the little children from various ethnic
backgrounds who suffered in the World War II.
Nowadays, the members of different religions still
come to pay their respect to this holy place.

The valuable experience of Azerbaijan in
the sphere of interreligious dialogue and cooperation
has been highly appreciated and is well-known to
everyone in the world. These values were raised up
to state policy level by national leader Heydar
Aliyev.

President of the Republic of Azerbaijan Ilham
Aliyev, who continuous strategy, laid down by
Azerbaijani national leader, signed a number of
decrees and orders for the protection and restoration
of the religious and historical-architectural
monuments. Project like these, that were carried out
under the leadership of Mehriban Aliyeva, President
of Heydar Aliyev Fundation, Goodwill ambassador
of UNESCO and ISESCO, represent deep
multicultural roots and traditions of coexistence of
people of different religious and ethnic backgrounds.

According to seven decrees signed by Head of
State Ilham Aliyev, “Imamzade” religious-historical
complex was completely restored and now
complements the architectural style of the city of
Ganja.

At the present time, as one of the most valued
places of pilgrimage of the Islamic world, the
Imamzade museum complex in Ganja is a sacred
place for local population, as well as pilgrims that
come from different foreign countries.
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CUBUPCKUH CJIIOJSAHON MPOMBICEJI: OCOBEHHOCTH PA3BUTHSA

Annomayun: B cmamve uccredosanvi 60npocevl pazgumus Cli00SHO20 npomvicia 6 peeuore Cubupu (Ha
npumepe upkymckou oonacmu, Kpacnospckoeo kpas, Axymuu). Jana xapaxmepucmuka Mecmopoxicoenuil Cioobl.
Knrouesvie cnosa: cniooa, Cubups, mecmopodicoenue, 000biua ciroobi.

B wucropun roproro nmema Poccum HEM onHa
OTpaciib, TOXalyi, HE HMEET TaKUX TIIyOOKHX
HapOJHBIX KOpPHEW, KaK CIIOASHOHN mpomeicen. OH
3apoauicst Ha Pycckom Ceepe Ha pyoexe X-XI| BB.
Ha ceBepo-3anagHoM nobepexse berxoro mops.

B XVII B. Bo3HHKaeT CHOMPCKHH IIEHTP
no0brun cironpl. K cepeaune XVII Bexa Cubups yxe
CTaja CaMOCTOSATENIBHBIM LEHTPOM CIIIOI0I00BIUH.

KoneuHo, KapelabCKUM OMBIT HCHOJb30BaJCA,
OJTHAKO Pa3BUTHE MIJIO CAMOCTOSTEIBHO.
Ilerp | mposBNs 3HAYMTENBHBIH HMHTEpEC

K Pa3BUTHIO  CIIOASHOTO mpombicia B Cubupw.
[lapckuMu  ykazamMM ~ CHOMPCKMM  BOEBOJAM
MIPUITUCHIBANIOCH «...NIPUUCKUBATh U PAcCIpaIluBaTh
BCSIKMX YMHOB JIOJEH M MHO3EMIIEB NPO 30JI0TYIO H
cepeOpeHHyI0, U PO MEIHYI0, M OJIOBSHHYIO, H
CBUHLIOBYIO DPYIbl, W TIPO JXEMUYr, U CIIORYy, H
Kpacky, U Mpo JKele30 U MpOo UHbIE Y30poubs» [7;
C.68]. Tak, B 1701 1. ITetp Benmut: «ChICKaTh CIIOMY,
HajoMaTh ee, s oOpasma npucinark K Mockse
B Cubupckuii  mpukas, crapaThCsi  IpoJaBaTh
B Kurait».

B Cubupu, B yacTHOCTH Ha TeppUTOpHU OyIy-
mero KpacHosipckoro kpasi, moObI9a CIrObI Hada-
nack B XVII B. ¢ pynokomnok mo pexkam TaceeBoi,
Kany u Bapre.

Mo pexe Taceesoii (peka Ha 3amane Bocrounoi
Cubupu, mnpaBbelii HOPUTOK AHTaphl) OTACIBHBIC

pa3paboTku, HadaTteie B 1642 Tomy, HpeAcCTaBILIIN
cO0O0#1 SIMBI IO JIBE CaXK€HH B INIyOMHY W LIMPHHY.
Jlo6bIay cittozbl BEN SHEPTHYHBIN MPEANPUHAMATETD
Anexceit XXunmun [8; C.123]. Caroga He Oblia ero
eMHCTBCHHBIM HHTepecoM, JKWIMH 3aHHMAaics
TAaKXKE COJEBAPHBIM IPOU3BOACTBOM, MOMUCKAMH
MeJH, 30J10Ta.

B 1658 r. B8 MockBe oH moOmIICsS TpaMOTH Ha
NPaBO BECTH HPOMBICIIBI Oe3 repeKyna u 00 0TBOJE
3eMENIBHBIX ~yY4aCTKOB TIOJ HHX HAa YCIOBHH
JICCITUHHOW TONUIMHBI C JIOOBITOTO, HE TpeOys
HHUKAaKOTO TocoOus. MecTopoxIeHne, KOTOpoe OH
OTKpBUI,  HasbiBaercsi  KOHIAaKOBCKMM - 110
OJTHOMMEHHOMY Ha3BaHHIO OrpKaiimedl IepeBHH.
OTO  MECTOpOXXKIEHHE  JKCIUIyaTHPOBAIOCH  C
nepepeiBaMu 10 cepenuHbl XX Beka. Kpome Toro,
Kunmue  mosydmn  mpaBO  3aHMMATBCS  CBOMMH
pa3BenkaMu 3a npeaenamu Exucelickoro yesaa. Ilpu
3TOM OH 00fA3bIBajCsA TPEICTaBJISATH BOEBOJAM
00pasibl IPUUCKaHHBIX Py, & BOEBOJAM IPUKa3aHO
OBLIO HE3aMEIMTENIFHO HANpaBISTh ATH 00paslbl B
MockBy B CHOUPCKHIA TIpHUKa3.

B 1O Bpems cmrona HmpUMEHSNIACh IJIABHBIM
00pa3oM BMECTO OKOHHBIX cTekod. B Enucerickom
pailoHe [0 CUX NOp COXPaHWIACh LEPKOBb CO
BCTaBJIEHHOW B OKOHHBbIE paMbl citooil. [lo XX Beka
COXpaHsIach JO0BIYA CIIOJBI PYYHBIM OypeHHEM.
3nech 3ajeraiy yHHKaJbHBIE OOraTeHIINe ITacTHI.
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Beipesann kpucrayuiel nBa Ha aBa merpa. OTkaTka
MOPOABI Bellach TauKaMH, a MOABEM - JIBYXKOHHBIM
BOPOTOM.

B TOM ke rogy 3adBKy Ha CIIOAy crefal
Gosapckuii ceiH AHzapel bapmblieB, «uHO3eMeIl,
HemumH... no kpemeHust umsi emy Obuio Bumim
HBaHoB». DTO MOYTH €IWHCTBEHHBINM CIydail, Korjaa
B XVII Bexke B Cubupm mnpossmin cebs Ha
HCCIIeI0BATENECKOM MIOTIPHIIE HMHOCTpaHell.
BbapMpinieB  cooOmim 0 HAaXOXKAGHUM  IBYX
CIIOASHBIX Top Mo peuke Kue, B cTa BepcTax HHXKE
Enmnceticka. Cirona, 00pa3mbl KOTOpO# OH JOCTaBHI,
ObUIa, TIO €r0 YTBEPXKICHHMIO, JydIlIe TOH, KOTOPYIO
Hamen XKunuH. OH 0OBSCHS e KaueCTBO TEM, UTO
OHA HaXOJUTCSI Ha BHICOKOM MECTE, HE 3aTOILIIEMOM
BEIIIHEH BOJIOI0, ¥ HE MMEET PIKABYHHBI.

KunmH Benm pa3palboOTKy CIIOISMHBIXK 3ajexei
BONMM3K Yconbs (mputok peku TaceeBoil), 3a ToJ1 OH
nmobeBan ot 40 mo 66 mymoB. OmHako, B 1666 T.
EHHCEHCKOMY BOEBOJE OBUIO JaHO TIOpy4YeHHE
MIPOM3BECTH THIATENbHOE 00CIEeOBAHNE KUITMHCKUX
CIIOASHBIX TIPUMCKOB, T.K. B MOCKBY HoOCTymaia
ciona IJI0XO0 Ka4yecTBa. OnHOBpEMEHHO
MOCIIEN0BATIO CTPOTOE yKa3aHHE O HEOOXOINMOCTH
OOpbOBI ¢ HEZO3BOJECHHOM MpOAAXKEH IydIlnx
copToB cirobl B Cubupw.

Bcekope  XKwnmeH — mpekpatun  cOroasHOM
mpomeicenr.  CrenoBaTenbHO, OH  3aHUMAJCA
nouckaMu uckonaembix B Ilpuenuceiickoil taiire 16
JeT.

Hagano XX Beka ObUIO BpeMeHEM HE TOIBKO
«30JI0TOM», HO «CIIOJSTHOM JIUXOPATKH».
3apouBrascs " OypHO pa3BUBaBIIAsACA
ANIEKTPOTEXHUYECKasi MPOMBIIUIEHHOCTs TpeboBaja
MHOro cmogel. OHa  HCHONB30Bajlach  IMpH
W3TOTOBJICHUN INUPOKOTO CIIEKTpa H3JIEIHA — OT
CBEYM 3aXKMI'aHUA 0 IeKTporeHepartopa. LleHsl Ha
CIIIOAY PE3KO TOJACKOYMIN, Ha IOWCKH JOPOTOTO
MHUHEpajla OpOCWJINCh MHOTOYHCIICHHBIE HCKaTElH.
[TpeanpuHUMaTEn! BKIAIBIBANIN ACHBIU B Pa3BEIKY
U T0ObIYYy.

HmeroTcss apXuBHBIE MaTepualibl, CBHJIETENb-
CTBYIOIINE O MHOTHMX H3BICKATEISIX MECTOPOXKACHHI
CItofibl B paiioHe bapru Toro *e BpeMeHH BIUIOTH JI0
1917r.: BapnaxoBckuii, YyxioHies, VBaHOB,
Hlneiinep, unpHaukoB u npyruel5; C.66].

Cpenu Takux pa3BeJUUKOB CIIOAbI OBUIM |
Oparest KocoBanoBsl - Bukrop IlerpoBuu wu
Bsiuecnia IlerpoBuy, BIIOCHEACTBUU CTaBIIMM IIEp-
BBIM IIpodeccopom reostoruu B KpacHosipckoM kpae.
IlepByro 3asgBKy Ha ocBocHHE baprunckoro
Mectopoxaeans KocosanoBsl mogamu B 1903 roxy.
UMy ObL10 M3BICKAaHO 15 BBIXOJOB  CHIOASHBIX
CKOIUIEHWH B IermaruTtax. Tak Hadanach nepBas B
Poccum mpombmurenHast n00br4a cmoael. B 1915
TOJly Bce OTBOJIbI OpaTheB KOCOBaHOBBIX M COCETHUE
[IInnpHMKOBa TNpPHUOOpENN aKIMOHEpPHl 00IecTBa
«Cubupckas ciroay.

Bynymmit aKaJIeMHUK AE. ®depcma,
moOBIBaBIINIM Ha BaprMHCKOM MECTOPOXKICHUH, Tak
OTIMICHIBAET CUTYAaIlMI0 Ha pPYAHUKE B TO BPEMI:
«Pa3paboTka MIET MOA 3eMIIEI0 TOPH3OHTAIBHBIMH
X0IaMH, MPUXOTIWBO HW3BUBAIOIMIUMUCHA, COTJIACHO
MPOCTHPAHUIO XKW, U JIOBOJIHHO KPYTO IMAIAFOITUMHU
Ha r. BeuiambeiBaemas CJIF0Aa BBIHOCHUTCA Ha
JTHEBHYIO TIOBEPXHOCTB, TJIC IMOCIIE CYIIKH MOCTYIAaeT
B o0coboe TMOMeIeHHe; 34ech OoJibllie JecsITKa
JIEBYLIEK COPTUPYIOT €€, MpOCMaTpuBas Ha CBET €&
YUCTOTY, PACHICIUISIOT, OCKAOIMBAOT BEPXHUH CIIOH,
HECKOJIBKO pa3pyleHHBIN TTOBEPXHOCTHBIMHU
BOJAaMH, W HOXXOM OTPE3al0T HW3JIOMaHHBIC WIH
3arps3sHEHHBIE Kpasd. Ciiofa 3aTeM COPTHPYEeTCs Mo
BelMYMHE. Bee OCTaTKu M BBIPE3KU OT ATOH paboTHI
HE TIPOMAJal0T; OHM BHOBH IPOCMATPUBAIOTCA
MaNbYNKaMH W JIEBYIIKAMH, 9acTh HX AT TOCie
pacuieryieHuss TOHKHE IIPO3pauHble  JIMCTOYKH,
Ipyras - MOXET CIYKHTb MaTepHaioM Ul
MPUTOTOBJICHHS PA3IMYHBIX CIFOJITHBIX MIPETIapaToOB)
[6; C.101].

Brnanmenbusl pymHuKa, X0pomo o00pyaoBaB €ro,
TIOCTOSTHHO HapaliuBaiy 00bEMBI 100b4M. Ha mmiax-
Tax OBLIO 3ameicTBOBaHO 47 OTBOJOB HA IUIOMIALH
200 necatnn. Ha MHOrmx orBomax 3ajerajia Ka-
JUHAS CII0Aa-MYCKOBUT OTIMYHOTO KadecTBa, OHA
onenuBaiack B 5000 mynos.

B 1917 rogy  Ipeanpustue 65110
HAIIMOHAJM3UPOBAaHO, W JalbHEeWIme pa3paboTKu
MPOJOIDKAINCE Y’ke COBETOM HapOJHOTO XO3IHCTBA.

B 1650 r. xa3zak Cugop BacunbeB 00BsSBUI O
HAXOJIKE CIIOABI Ha p. ButuM. ButmMmckas cmrona
Obuta HaliieHa He cpa3dy. B sgKyTckoM apxmuBe
UMeeTCsl JIOKJIaJ, MMOCIAHHBIA OJHUM W3 TaMOIIHUX
BoeBoJ TpayepHHUXTY, 3aTeM 3HaMEHHUTOMY AHJIpEIO
Bunnycy B Cubupckuii mprka3 B KOHIIE IIPOILIOTO
CTOJIETHSI, TJi€ COOOIAETCS O CIIOJSHBIX PYJHUKAX
Ha pekax AnnaHe u Yape BO BIIaJEHUSIX SIKyTCKOTO
JKUTensl Kazaka llpana JIbITKMHA, HO HH CJIOBA O
Butume He ynnomuHaeTcsl.

Eme B 1680 romy OBUIO M3BECTHO O HAXOX-
JIEHUW CIIONbI y pydbs ONJMaK, BIQJAIONIET0 B
ToHTOpPY, M HECKOJBKO IIeT CIYCTI Y pPYdbs
Mawmyikana, a B 1688 roay y pexu 3ewu.

ITo apxuBHBIM HOKyMeHTaM B aBrycre 1689 .
Sxyrckuit  BoeBoga Ilerp  3uHOBBEB  BbLAAN
cinykuiomy kazaky Adanacuto ITymuny «Hakasuyro
MaMATh», B KOTOPOW TOT OOS3BIBAJICS «...CHICKATh
Y IPOMBICITIUTL 10 BuTuMy-peke cinymel  100poi
1 KaKoBa TIOJyYHIIa». DTOT TOJX U OepeTcs 3a TOUKY
OTcYeTa UCTOPUHM MaMCKOTo ipomeiciay [6; C.10].

JloxyMeHTanbHO YCTaHOBJIEHO,
YTO MEPBOOTKPHIBATEIIEM MaMCKO#M  CITFOJIBI Ka3ak
SAxyrckoro BoeBoactBa Iletp Jlypakos. B 1689 romy
OH [IOCTaBWJI B BOEBOJCKYID W30y OTJIMYHBIC
00pa3Iibl IIMPOKOJIMCTHON MPO3PAvHON CIIOABI [6;
C.11].

Xors IIOUCKHU CIIXOJBI 1o Butumy
MPOW3BOMINCh, COTJIACHO AapXWBHBIM JaHHBIM,
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mpuOIM3uTENBHO ¢ 1689 T, cepbhe3HbIC NCCIICIOBAHUS
Havanuch Juib ¢ 1705 1., korma Obuta cheiaHa
nepBas 3asBKa Ha KPYMHOKPHCTAJUTMUECKYIO CIIFOAY
o p. Butumy. B 1704 r. unumckuii Boesona denop
Pomnonouu Kapmranos 6601 B Kupernckom octpore,
Iie HECKOJIBKO BKJIQIYMKOB TaMOIIHETO MOHACTBIPS
26-ro Mast BHECTH YCJIOOUTHYIO M MPOCHIIU €ro pas-
penieHust 100bIBaTh Ha BuTMMe M BIajalomux B
HEr0 pydbax CIIOAY, TaK KaK OHM HOJIY4UIIH
M3BECTHE, YTO TaM TAKOBasi HMEETCS; OHHU 00A3aINCh
JIECATYIO 4acTh BCETro, Yero HaliAyT, BHECTH B Ka3HY.
Y MIMMCKOTO BOEBOJBI B CTAPBIX apXHUBaX MMENIHCHh
NIPUKa3bl O TOCHUIKE Ka3aKOB HA TOWCKH CIIOIPbI,
nodroMy OH 0e3 konebaHWMi Jan paspelieHue.
CoriacHo 3TOMy pa3peleHnIo, KOMIaHus 1-ro HIoHsS
TOro roja OTNpaBWiIack Ha BuTuMm u BepHynach c
xopomeld moObrdell oceHpro. Ee criemyer cumTaTh
nepBoii, oTkpeBIIEH Ha  Butume  cmroay.
CymiecTBOBaNO HECKOJBKO PYIHUKOB: Y pydbs
KoccoBa, xotopslii npumepHo B 10 Bepcrax Bblie
yctba HuxHelt Mambl BnafjaeT B 03HaueHHY0 Mamy
C IOKHOH CTOpOHBI, IOJYYHBIIHMH OT CBOETO
OTKpbIBaTeNsl Ha3BaHMe CKOPHSIHCKOTO; Ha peuYKe
JIyroBke, Bmamatomeii 12 BepcT MOBHIMIE C TOH XKe
CTOpOHBI B Mamy, Ha3BaHHBII JIyroBckUM; y peuku
CmrofiiHKH, BIAaromied B 8 BepcTax BHINIE B
JIyroBky c ceBepa; y pedku 0e3 Ha3BaHUS, KOTOpas B
BMagaeT ¢ BocToka B KpacHyro (oHas BmagaeT B
TIOJIIHS ITyTH WK B 12 BepcTax ¢ ceBepa B Mamy); y
peukn bapunxu, Bmamatomeid B 30 BepcTax HHXKeE
Hmwxkaeit Mamer B Butum, B 30 mwm 40 Bepcrax
BBIIIIE €ro YCThS Ha IOXKHOM Oepery, BOJIHM3H
JeKaIIero Ha Iore rojble YenpM-yane, WIH
UYenuHueHapl, BUIHOTO ¢ BuTHMa, HE TOBOpS O MHO-
KECTBE APYr'HUX.

ButnMckass cmoga Obta NpH3HAHA JIydIie
0008 apyroi. Jlydine# cuurtanu CirOIy CBETIYIO,
a Ta, 9TO C 3€JCHBIM OTTCHKOM CUYHMTAETCS HAMHOTO
xyxe. Ciae10M OLIEHUBAJICS pa3Mep CIIIOJbL.

B 1707 r. noOblua MaMCKOM JIMCTOBOM CITFOIBI
yxke coctaBisiia 1270 mynos (20 T), 9TO COCTaBISLIIO
200 T B mepeBoe Ha 3aboiiHsbii ceipen [6; C.11]. C
3TOT0 BPEMEHM Ha JApYyrue MecTa IIepecTaln
oOpamiaTth BHMMaHHWe, U BCKOPE OHHM IPHUILIA B
moNHBIN ynanok. CinrosgHbIe KOIH B 6acceHaX peKn
Burtuma, Mamsl u Uyn kperiny U pa3BUBAJIKCh.

B cBa3m ¢ wucromeHneM  OEIOMOPCKHN
cronsHbx mosed [lerpom | B 1719 r. Obut W37aH
Yka3 ¢ 00bsBIEHHEM TOPHOH CBOOOJBI, KOTOPBIH
3HAYUTEIHHO TOBBICHI MHUINATHBY MOWCKOBHUKOB B
OTKPBITHU CUOMPCKUX MECTOPOKACHHUH CITFOJIBI.

IIpu Exarepune Il B 1771 r. 61 u3man Ykas,
Bo3yaraBiunii Ha ['1aBHOe ympaBienue CHOMPCKHX
3aBOJIOB  PACIIMPEHHE  Ka3eHHOTO  CIIIOASHOTO
npombicnia  Ha Mame.  CinrofsiHOH — mpoMeicen
Jutst sxuTesnel JISHCKHX moceseHuii cran (GamMuiIbHBIM
JIETIOM,  OIBIT ~ TIOWMCKOB M JIOOBIYM  CIFOJIBI
nepenaBajcs OT OTHA K CbiHY. CIto10100bITYUKH
00BEIMHSIINCH B apTENH YHCICHHOCTBIO OT 5 1o 40

YenmoBeK, aaprenu B obOmmuy (100 — 150
apTENbIINKOB), KOTOpble 10 pekam Jlene u Butumy
MOABIMAINCH A0 BIAJEHUs MocieqHed B peky Mawma,
CcTapasch  JOCTUIHYTb ee k [lerpy  u [laBiy
(1IepKOBHBIN TPa3AHUK B CEpeAMHE HIOJs). MecToMm
HavyaJbHOTO cOOpa apTeNbIIMKOB ObLIa MajeHbKas
ciobojia, CTOsIBIIASI IPOTUB YCThS p. ButuM (HbIHE
MIOCEJIOK C OHOMMEHHBIM Ha3BaHUEM).

B XVIIl Beke Ha exXerojHslx HPKYTCKUX
sApMapKax CII0Ja 3aHMMaia BHUIHOE MECTO BO BCEM
obopoTe TOpProBiu. 3/1€Ch POCCHUICKHE KYIIIBI
3aKyNalu KPYNHBIMH TapTHSIMH MaMCKYIO CIIOAY
Y BMECTE C TPAJULHOHHBIMU CHOMPCKUMH TOBapaMH
— TIYIIHUHOH, KOXXeH, cepedpoM — BBIBO3WIU
ee B EBpomeiickyto Poccuro Ha MpOuTCcKyro spMapKy
u B MockBy.

K nucroBoii cmiozme, oOTmpaBisieMOM B Ka3HY
W Ha SIPMapKH, OTHOCWJINCH OYeHb  OepeKHO.
J1st ciyKunblx, CONPOBOXKIABUIMM CIIOASHON TIpy3,
Obuta paspaboTaHa cHenualbHas HHCTPYKIUS,
KOTOpasi HEYKOCHHUTEJILHO COOJII01aach.

K cepemuae XVIIl Beka mpompicen CIFOIBI
B Mamckoii  Taiire  ObUI KPYITHBIM U XOPOIIIO
OPraHU30BaHHBIM TOPHBIM MPON3BOJACTBOM. OgHAKO
[0 MEpe POCTa BBIMYCKA JIHMCTOBOIO CTEKJIA CIPOC
Ha MyckoBHT Hadan magate. C cepemmuasl XIX B.
VYracaromuil  CIIOASHOM  HPOMBICENT  3aXBaTHIHN
Burnmckue kymiel. K 1890 1. moObiua  Citrozbl
B palioHe TpeKpaTWiIach IHMOBCEMECTHO. MHTepec K
MaMCKOH CIII0JIe BEpHETCS UL B Havasie XX Beka,
KOTZa CIIOfa CTAaHeT MHTEPEeCHOM Ui  HYXI
3IEKTPOTEXHUYECKON POMBIIIIEHHOCTH.

I'maBHOW »xe cmrogsHoM 0Oa3oii Poccum Oblia
Upkyrckas rybepuns. B 1682 1 CeneHruHckunit
BoeBosa MBan AcradpeBnu BnacoB mnwmumier napro
®Denopy AnekceeBHUy 0 MOUCKaX B OKpyre baiikama
Pyad U CHIOABL. ...TIOCBUIAN $I XOJION TBOH BO BCE
OCTpPOTH K NMPHUKAIIUKOM H K SICAITHBIM COOPIIIHKOM K
CIIYXXHJIBIM JIFOJIEM TaMsTH, 4T00 OHM y SICAYHOTO
co0omMHOTO cOOpPY Y WHO3EMIIEB Y SICAYHBIX JIIOJCH
PO 30JI0TYI0 PYAYy, ¥ TPO cepedpo, W >KEMUIOT, U
KaMeHbe, U Me/b, U OJIOBO, U CBHHEI, U >EJIe30
NPOBEIBIBAIN W CHPAIMBAIM  CO  BEJIUKHM
JloMorarenbeTBOM. U B HeIHenHeM, [ocynaps, rony
mucal KO MHE U3 AHTapcKoro IISITUAECATHHK
kazaueil Tpomka Illep6akoB, a B OTHHCKE €ro
HaIlMCaHo: y SICAYHOTO JIe¢ COOOIMHOTO cOOpyY cKazan
eMy TyHT'yc, uMeHeM J[3uassrna: ectb e y balikana
o3epa, B ypouume 3a KOTIOIIHOIO peKoro, B rope,
cioza, v oH Ae TpoIka ¢ TeM TYHI'YCOM ITOCHUIAl U3
AHTapckoro  CIyKWIbIX  Jrofed  AHJIpPIONIKY
MapkoBa ¢ TOBAapUIIM K TOMY MECTYy TOW CIIOJBI
MIPOBEABIBATh; U AHAPIOIIKA A€ C TOBAPUIIU K TOMY
MECTy C TEM TYHTYCOM XOJWJIH, W B3JIOMaIH TOH
CIIOJBI MONMyZAa, U OH Tpollka Ty ciaroay ¢ HUM
AHJIPIOIIKOIO MpHCTIal KO MHE XOJIOMy TBOEMY... A o
XOJIONI TBOM pyAbl M TOTO KaMEHH YIOMOK, B KO-
TOPOM KaMEHIO Ta pyAa OThICKaHA, U CIIOAY, KaKoBa
cpickaHa, mocian k Tebe Bemmkxomy [ocymapro k
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MocCKBe cO CIYXHJIBIMH JIOIMH, KOTOPBIE HOCIIAHBI
3a TBOeto Bemukoro I'ocymapsi OaprysuwHCKOO u
HPKYIIKOIO COOO0IMHOIO Ka3HOIO...

Boobuie WM. BiacoB sBWJICS — TalaHTIMBBIM
OpraHu3aTopoM TOPHOTO Jela Ha  OOJIbIION
TeppuTopuu. VICHOTHUTENSAMU K€ TOPHBIX TOMCKOB
cTamu CITy’KUBBIE JIOIU Upxyrckoro  u
TYHKHHCKOTO OCTPOTOB.

B 1684 r. Upxyrckuil nmuCbMEHHBIH ToJjiOBa
Jleontnii  KuCHSHCKUI  JOHOCWJI ~ €HHCEHCKOMY
BoeBosie KHs3t0 Koncrantuny lllepbaroBy, uto mo
«pacCHpOCHBIM  pedam» obporunka  Ilamkwn
MuxkutuHa [1aHyIKko y UCTOKOB AHrapbl pEKU «ECTb
cirofa B KaMeHlo, Ha Oepery baiikama o3sepa, a oT
yCTh AHTapsl PeKn TOJBKO JI€ BEPCTHI C TPHU, U YAIOT
Jile B TOM MecTe 10 IIPU3HAKaM CIIOJbI J00pBIE...»
[11;C.5].

B npyroit ormucke Jleontus KucnsHckoro B
Enuceiickuii ocTpor, oTmpaBieHHOW mocie 25 mast
1684 r., roBopurcsi, 4To, MO CIOBaM HPKYTCKOIO
kazaka Mumku Enuganosa «ectpb ne nojyie baiikana
03€epo, 10 €10 CTOPOHY, MeXAy pekamu bosbiioro u
Manorwo byreugelikamu, citofa, a Hemogalaeky OT
TOTO MecTa KOYIOIOT BepxojeHckoro octpory
scalIHbple Opalkue JIIOAM, W Te Je sicauHble
BepxoneHckoro ocTpory OpaTukue JIOAU Ty CIIOLY
BHal0T OecmpecranHo..» [11; C.6]. Ognako,
BEpXOJICHCKHE OypsThl HE yKa3ald TOYHOTO
pacnosoXeHHsT MECTOPOXKICHUH CIIOJBI, TaK Kak Y
M. EnncdanoBa He ObUIO TIOAAPKOB JUIsl HUX.

ITpupaBast, oueBHAHO, OOJNBIIOE 3HAYCHHE
J00bIYe  CIIoNbl, MPKYTCKMHA BoeBojaa JleoHTuit
Kucnauckunit pacnopsiuics OTIIPaBHUTH c
MATUAECATHUKOM Ka3aubuM OHuCUMOM MuxaneBbiM,
¢ mocanckuM yenoBekoM C. CemeHOBBIM U ¢ M.
EmndanoBsiM nomapku it OypsT - CyKHA, OJOBO U
MUIIYPY, 4TOOBI  BBIBEJaTh, TIA€ HAXOAWUTCS
MECTOPOXKIECHUE CIOABL. TOMy, KTO YKaXXeT MECTO,
rJe UMEETCS CII0Ja, ObUIO O0EIaHo 0CBOOOKICHHE
OT sICAa4yHOTo IUIaTexa «HaBeyHo». OIHAKO HaWTH
MIPUTO/IHBIC 11 TOOBIYM MECTOPOSKICHUS CIIOABI HE
yJIaJIOCh.

B paccrpoce Orncum Muxaies moxasal, 4To y
p. bonbmioit Byreuiaelku cioroabl «CHICKaTh A€ HE
MOTJIM: a TPHU3HAK [€ CIIOJHBIX €CTh MHOTO, JISKAT
[0 TOpaM M 110 Oyrpam JIOCKYTKH CIIOJHBIC B II0JI-
e(puMKa M MEHbIIE W Ha CTEelsAX [ [0 MHOTUM JKe
MECTOM JISKUT MEJKasl CIII0Ja, YTO OJIECKH CBETSAT, a
MOXWJIMLB! 1€ OHU HE chIcKanu...». OTTyna xe, ¢ p.
Bonbmo#t Byreinaeiiku, Onncum Muxanes npuse3 B
Hpkyrck oOpa3ubl NOpoJ - «B OJHOM SIIHMKE pyAa,
Ha3bIBAIOT, €€ 110 HEMELKU OJIOBKO, a IO PYCKH
KapaHJall caMoi IpsMOi»,— KOTOpOH, Mo cloBaM
O. MuxaseBa, «B TOpe €CThb [IE €0 MHOTOY.

Ocenbto 1902 1. SIKyHUHBIM OBIJIO OTKPBITO
MECTOPOXKJICHHE Ha JeBoM ckioHe CmronsHku. B
1903 r. OH OTKpPBUT W 3aCTOJIOWJ IUIOMIANH, Ha
KOTOphIX B 1912 1. OBUIM OTBEINEHBI CIIOJSHBIC
pyaHuku «Huxonbckuit» u «MakapeeBckuit». B

1910 r. oH oTkpbuLI citoay Ha rope. B 1916 r. onun
u3 «pyno3HatieB» ['eopruit AHnpeeBcKuil (KUTENb
CnronsHkH), cooOman, dYro UM OOHapyXeHO
MECTOPOXKJCHUE CIIOABI B JBYX BepcTax oOT
KEJIE3HOJOPOKHOTO BOK3ada. DTO OBUI CKIOH TOPHI
MeXay ycteeM peku [loxabuxu u  ycTbeM
Crnronsnku. B nocnencrsue AHzapeeBckuil 3aiimercs
MOCTaBKaMU  CIIONBI  JIs  HYXKI  OOOpOHHOM
MPOMBILIIICHHOCTH, cTaB BIIA/IeNbLIEM
MakapbeBcKoro n  Huxonbckoro CITIOASTHBIX
PYZHHUKOB, PacHoJIOKEHHBIX BOMM3M cT. CioasHka
3abaifKabCKOM KeNe3HON JOPOTH.

ITocne pesomoruu 1917 1. paspabotka
ITIOJIC3HBIX HCKOIIA€MbIX 6y}ICT Ha KaKO€-TO BpPEM:A
ocraHoBlieHa. lIpoMpInuieHHas [MOOBIYA  CITFOJIBI
Hadanmace B CiongHckoM paifone B 1924 r.
HNuctutyrom TIPUKIATHOMN MUHEPAJIOTUH,
yrpaBjieHueM 3a0aifKallbCKOM KENe3HOW JOPOTH H
Toctoprom. B 1927 r. Oymer oOpa3zoBan
Cubcimoarpect, B BeIEHHE KOTOPOTO BOWIYT BCe
CIIOASIHBIE MecTopoxaeHus MpkyTckoit obiacTy.

OcBoenne n wnzydenue CuOupu HpUBOIUT K
HOBBIM OTKpBITHSIM. B 1683 1. «Kamuarckuit Epmax»
Brnagunmup AtiacoB cOOOUIMT O HATMYWHU CIFOABI Ha
Anpnane. B ¢espane 1683 r. Bragumup Obu1 TU4HO
JIOTIPOILIEH SIKyTcKkuM BoeBooi U. B. Ilpuxiionckum.

OnHOBpEMEHHO ATIIACOB JOJIOKWIJI BOEBOJE O
HEKOTOPBIX HapyIICHUsX Mopsiaka cOopa sicaka Ha
peke Yayp. B gacTHOCTH, IO TOPYIEHUIO YIYPCKOTO
IIPUKAZHOI'O Ka3adybero IIATUACCATHUKA HNBana
JKupkoBa, OH «HM3BECTHJI» BOEBOAY O TOM, HTO
YUypCKHE OBEHKM O KAIYIOTCS Ha  pa3lIMuHble
30ynoTpednenns coopirka sicaka MBana YcakuHa.
VYcaknHa BBI3BAJIM A OTBETa B NPHUKa3HYI0 H30y
SIKyTCcKa M TaM eMy NPOCTHIIM BCE €ro IperperieHuns
3a TO, YTO OH TMOBeIall 00 YAWBHUTEIEHOM: Ha peKax
Tontopa u Tonam (mpurox VYuypa) VYcaxkus
0oOHapyXWJI OoraThle 3aJe)KH CIIOABI M JBa ITyna
«u1st onbITY» foctaBui B SAkyrck [4; C.35].

Bo3Hukm ciuoasHbIe TOMKH Ha pekax AJJaH,
Yapa, Tomtopa, 3es. IlepBoiMmM pa3paboTunkaMu
cimoapl ctanu sAkyrckue kazaku WM. Jleitkun u T.
TBOpPOrOB.

MecTOpOXKICHUS 3TH MO3/IHEE OBUTH 3a0bITHI, U
Toinpko dYepe3 250 user, mepenm camoii Bemukoit
OTtedyecTBEeHHOH BOWHOM OBUIM OTKPHITHI BHOBB.
Torma ’xe Hayamach WX OJKCIUTyaTalWs, JaBaBIIIas
CIJIIOAY JUIsl OOOPOHBI CTPAHBI.

Jlo6brqa cmromel B CuOupu mpojaospKasach,
BuauMoO, nonemie, yem B Kapemuu [8; C.124].
"Jlomka cironibl, mpoBoasmIascs Ha Anane ¢ 1689, a
Ha Mame c 1705 roma, cocraBiser mo cei cTpaHe
[JIaBHBIA ~ TpOMBICEl  MHOTMX nocensH.  OHu
COCIUHSIOTCA apTesIMH YEIOBEK II0 COPOK, KOH
BBIOMpAIOT ce0e CTapoCTy, KOTOPBIA paclopspkaeT y
HUX Jejla U BCICT ILICTHhI. .HOMI.[IPIKI/I 3aKymnaroT Hu3
oOmiei ckimagku yTBapbh, CHECTHOW 3amac W TIp.
Jo0bITyl0 Ciltofy 32 OMH MOXO/[| MPOJAI0T coo0a,
U JeNAT MEKIy co00f JEeHBIW 1O Mepe y4JacThs
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Kaxgoro. OOBIKHOBEHHO IIBO€ M3 HHUX HCIPABISIOT
Ky3HEUHYI0 paboTy, JBOE KalieBapbl, a IBOE
MPUUCKHUBAIOT M OOHAPYXHUBAIOT HOBBIE CIIOJSHBIC
mecra... " [8; C.178].

JloMIIMKH WM KaKk MX elle Ha3plBald -
CIIOASHUKK Pa3/ieJISIIOT JIOOBITYIO CIIONYy Ha TpH
pazbopa: Menkywo (IIUTyXa), €€ JUCTHl UMEIOT He
Oonee 4 mroitMoB B kBaapare (25 CMZ); CPEIHIOK0 OT 5
no 10 kBajapatsbix moiiMos (ot 30 10 65 cm?);
mupokomucTHyio B oauH ¢yt (930 cm?) u Gonee.
Takyro cioy He paclIeTuIsUIN.

Ecnu roBopuTh 00 MCIONB30BAHUM CIIOIBI, TO
OHa yXe B TOpa3go MEHbPUIMX oObBeMax
yrnoTpeOiisuiach Ui  OKOH, B O3TO BpeMs Yke
MOSIBUJIOCH  CTEKOJIbHOE Tpou3BozAcTBO. OnHAKO
3HAYUTEJIBHOE KOJIMYECTBO CIIIOABI HCIIOJIb30BAJIOCH
IUIT KOpaOeNbHBIX OKOH, (oHapei, OKOH MallbIX
JIOMOB B nepeBHsX Cnbupu. CirofsiHble OKHA 3UMOH
He oOMep3aJH, YUCTUITUCh MBUTBHON BOJIOM.

B navane npomoro cronerust B Cubupu 0Ob110
M3BECTHO TPHU KPYIHBIX MECTOPOXKISHHUS CIIOJIbI:
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Abstract: Ecological audit is a component of the mechanism of the management of environment considering
providing the property rights, is important for economy as allows reducing the environmental, information and
commercial risk connected with adoption of economic decisions. Ecological audit provides an independent
assessment of observance with business of ecological requirements.

Key words: managements of environment, ecological audit, ecological legislation, complex assessment.

Language: Russian

Citation: Batciun NV, Zvonareva TA (2015) ECOLOGICAL AUDIT AS AN ELEMENT OF THE
ENVIRONMENT PROTECTION SYSTEM AND RATIONAL NATURAL RESOURCES USAGE. ISJ
Theoretical & Applied Science 10 (30): 40-44 .

Soi: http://s-0-i.org/1.1/TAS-10-30-11  Doi: é&os¥& http:/dx.doi.org/10.15863/TAS.2015.10.30.11

3KOJIOTHYECKUA AYJIUT KAK JJEMEHT CUCTEMBI OXPAHBI OKPYKAIOIIENA CPEJBI K
PAIIMOHAJIBHOT'O ITIPUPOAOIOJIB30OBAHUA

Annomayusn:. JSKonocudeckuti ayoum s61s1emcs COCMAGHOU 4acmblo MeXaHUu3Ma YNpasieHus OKpyicaioue
Cpeooll, yuumvisarwe2o obecneyenue npas coOCMEEHHOCMU, GAJICeH Ol DKOHOMUKU, MAK KAK NO36075€m
VMEHLUWUMb IKONOUYECKUT, UHPOPMAYUOHHBI U KOMMEPUECKUL PUCK, CEA3AHHBLI C NPUHAMUEM XO3SUCHBEHHbIX
peuteHull. DKono2uueckuti ayoum obecneuusaem He3A6UCUMYIO OYEHKY COONI00eHUsT OUSHECOM IKOJLOSUYECKUX
mpebosanuil.

Kniouesvle cnosa. ynpasienus  oxpydcarowel  cpedou, IKONOUHEeCKUl — ayoum,  9KOA02UHECKOoe
3aKOHOO0AMENbCMBO, KOMNJIEKCHASL OYCHKA.

OKonorn4ecKkui ayauT SBIISIETCA PEKOMEHAANNHI MO YIy4lIEeHUIO TaKOH AeATeNbHOCTH
HEOTBEMJIIEMOM COCTABHOH YacThbl0 MeXaHH3Ma (ct.1 ®denepampHOTO 3aK0oHa OT 10.01.2002 1. Ne 7-
yYIpaBJICHUS OKpYy>Karouiei cpenoit u @3 «O0 oxpaHe OKpyKaromel cpensl»). Tak ke OH
MPUPOJIOTIONB30BaHNS, YUUTHIBAIOLIET0 0OecedeHue SIBIISIETCSI BaYKHBIM HCTOYHMKOM HH(MOPMAIMK IS
IpaB COOCTBEHHOCTH, YPE3BBIYAMHO Ba)XX€H JUIA MECTHBIX M PETHOHAIBHBIX OPTaHOB YIIPABICHUSA U
SKOHOMHKH, TaK KaK II03BOJII€T YMEHBIIUTH o0ecreynBaeT peanu3alyio IeJd IO BBIPAOOTKH
9KOJIOTUYECKUH, HHPOPMAIMOHHBIN u peKoOMeHaauun 3 (EeKTUBHOrO  MCMOJIb30BAHHMS
KOMMEpPYECKHH pPHUCK, CBA3aHHBIA C TPHHATHEM pecypcoB M oOOecTe4eHus KadyecTBa OKpPYIKaoUmeH
XO3STMCTBEHHBIX PEUICHUH. OKOJIOTHYECKUH ayanuT cpenpl.  JlaHHBIA BUJ ~ JIEATENBHOCTH  IIOMOTAaeT
obecrieunBaer HE3aBUCHMYIO, KOMIUIEKCHYIO, BBISIBUTH HpOILIEIE, CYLIECTBYIOILUE u
JIOKYMEHTUPOBAHHYIO OLIEHKY coOuroeHus NIPEeJOTBPATUTH Oynymme JKOJIOTUYECKUE
IOPUIUYECKUM  JHLIOM WJIH  HWHAWBHUIYaJIbHBIM npoOremMbl. KOHEUYHBIH 3Tall 9KOJI0THYECKOTro ayuTa
npeANpuHUMATeNneM TpeOOBaHWH, B TOM YHCIE - 3TO BBIPA0OTKA pPEKOMEHAAIMH MO CHUKEHHIO
HOPMAaTUBOB M HOPMAaTHBHBIX JOKYMEHTOB, B HETraTUBHOTO BO3JECHUCTBUS Ha OKPYXKAIOILYIO CPEAdy.
o0JylacTh OXpaHbl OKpY)Kalolei cpenbl, TpeOoBaHUH OKONOTM4eCKU ayJUT MOXKET IMPOBOAUTHCS HEpen
MEXIYHapOAHBIX  CTAHAAPTOB M  IOATOTOBKH 9KOJIOTHYECKOW 3SKCIEPTHU30M, HSKOJOTHUECKUMH H

ISPC Innovations in science, 320
Harrisburg, USA 40 'j'j:?; THOMSON REUTERS

Indexed in Thomson Reuters



http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
mailto:nbatsun@mail.ru
mailto:tatyana.zvonareva@bk.ru
http://s-o-i.org/1.1/TAS-10-30-11
http://dx.doi.org/10.15863/TAS.2015.10.30.11

| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630

. i ISl (Dubai, UAE) = 0.829 { PUHI] (Russia) =0.179 |

Impact Factor: | GIF (Australia) =0.356 | ESJI (KZ) ~ =1.042 |

i JIF =1.500 { SJIF (Morocco) =2.031 |
CaHUTAPHO-3THIEMHUOIOTHIECKIMHU IIPOBEPKaMHU. 3aKperieHa MEPUOANIHOCTD MPOBEICHUS.
BrBINONHEHHBI  HKOJIOTUYECKUH  ayOUT  MOMKET BceTynneHne B cuily HOBBIX HOPM MPEANONAracTcs C

CIOCOOCTBOBATh YCIEIIHOMY IPOXOXKICHHIO 3THX
OPOLEYP, XOTS U HE MOXKET UX 3aMeHHUTS [1].

B mHacrosimee BpeMs poidb M MECTO
9KOJIOTMYECKOTO ayaura B cucreMe
TOCYAapCTBEHHOTO YIPaBJICHUsI B OOJIACTH OXPaHBI
okpyxkatomeit cpensl P® 3akoHOmaTeNBHO HE
YCTaHOBIICHBI, YTO BJEYET HEYMNPABIIEMOE €ro
pa3BUTHE B CHCTEME HPHUPOJOOXPAHHBIX YCIYT, U
TaKO€ pa3BUTHE HE O0OECIeYnBacT pEIICHUE
NPUPOJOOXPAHHBIX TOCYNApCTBEHHBIX 3aMad M
JOCTHKEHHE  TIOJIOKHUTEIBHOTO  HKOJIOTHYECKOTO
3¢ dexra B JeITEITPHOCTH IPEATIPHSTHIA.

Heob6xoaumocTsb HOPMaTHBHO-TIPaBOBOTO
obecrieueHnsl 1O PETYIMPOBAHUIO JKOJIOTHYECKOH
ayJAMTOPCKOM AEATEIHLHOCTH YXKE UINTEIBHOE BpeMsl
obOcyxnmaercs. Ilpexxme Bcero, 3TO  BONIPOCH
9KOHOMHYECKOH U 3KoJIorHyeckoi 3¢ddexTuBHOCTH
MIPOBEICHUS SKOJIOTHYECKOT0 ayIuTa i Ou3Heca.

Benp MMEHHO 3KOJOTHYECKHH ayJuT MO3BOJIHUT
MPOBOANTH HE3aBHCUMYIO OLICHKY
MPUPOJOOXPAHHOW  JIESTENBHOCTH  OpraHU3allvy,
BBIIBUTH (DAKTHI M TIPUYMHBI HApYLIEHUH B 001acTH
OXpaHbl OKPYXXalOUIeH Cpelsl, YTO HEMAJIOBAKHO H
UL caMHX TPEINpHATHA KaKk C  [EJNbI0
NpefoTBpallle ks  WTpadHBIX CaHKIMH Tak M C
IEJIBI0 COXPAaHEHUsI KOHKYPEHTOCIIOCOOHOCTH.

OnHUM M3 00s3aTENBbHBIX YCIOBHH  JJOJDKHO
ObITh TpeOOBaHHE K PYKOBOJUTEIIO ayTUTOPCKOM
TpyIOBl 110 NPUOOPETEHHUIO  JOTOTHUTEIHLHOTO
OTIBITa o ayauTy, o0s13aTesIbHOE
COBEPIICHCTBOBAHNE 3HAHWH W HABBIKOB, OIIMCAHHBIX
B 1n.7.23.4 T'OCT P HCO 19011-2012. 3ror
JIOTIOTHUTENBHBIN ONBIT JIOJDKEH HaKalUIMBaThCs M
caMoH TPYIION MPH MCIIOTHEHUH 00sS3aHHOCTEH MO
PYKOBOJZCTBOM W  HaOIIOAEHHEM PYKOBOAWTEIS
rpynmsl o aynuty (m.7.2.5 TOCT P MCO 19011-
2012) [2].

OCHOBBI ~ TOCYJapCTBEHHOW  IIOJUTHUKH B
00acTH 3KOJIOTHYECKOro pa3BuTus Poccuiickoit
Oeneparun wHa  mepuony a0 2030 ropa,
yrBepxkaeHHble [Ipesunenrom PO 30.04.2012 .,
BBIJICTISIFOT KOJIOTHUECKUH ayANT KaK OAMH M3 ITyTeH

pemeHus  3aJad  Pa3sBUTHA ~ KOHOMHYECKOIO
PETryIUpOBAaHUS U PHIHOYHBIX HHCTPYMEHTOB OXPaHBI
OKpy’Karomen Cpenbl. 3aKOHOIIPOEKT,
pa3pabortansbeii MuHIpHpOAB! «O0 HKOTOTHIESCKOM
ayuTe 51 3KOJIOTMYECKOU ayIUTOPCKON
JEATeIIBHOCTHY»,  BKIKOYaeT B ce0s  4eTKoe

ompeneNeHue MaHHOTO BuAa nesTensHocTH. OH
pazpaboTaH B IENSIX peanu3alud  TOJOKEHUH
T'ocynapcTBeHHOM IIPOTrpaMMBbI Poccuiickoit
Oeneparun «OxpaHa OKpyXaromel cpeas». B
paMKax MPOEKTa SKOJIOTUYECKUN ayluT AEeNUTCsS Ha
ayIuT 00s13aTeNbHBI | J00poBoNbHEIA. B
3aKOHOINPOEKTE TPHUBEJEH 3aKPLITBII IMepeueHb
cily4aeB, B KOTOPBIX HEOOXOAMMO IPOBOAUTH
00s3aTeNbHBI  DKOJOTHYECKMH  ayluT, TaKxKe

1 saBaps 2017 roma, 3a MCKIIOYEHHEM MOJIOKCHHUN
00 00s13aTeIbHOM U I00POBOJIEHOM ayauTe, KOTOPbIe
OynyT nmeicTBoBaTh TONbkO ¢ 1 sHBaps 2019 roxpa

[3].

K OCHOBHBIM mHpHHLIUIAM 3KOJOTHYECKOTO
ayANuTa OTHOCST:
®  TMIPE3yMIIIH MOTCHIUATBHON

JKOJIOTHYECKOM OIMacHOCTH J000H HamMeuaeMoit
XO3SIMCTBEHHON M MHOMU JICATCIHLHOCTH,

® KOMIUICKCHOCTh OIICHKH BO3JCHCTBUSA Ha
OKpPYXAIOIIYI0 NMPUPOIHYIO CpENy XO3SHUCTBEHHOU U
HHOH JIESITEIFHOCTH U €TI0 MOCJICICTBHIA,

e 00s3aTEIBHOCTH ydeTa
9KOJIOTHUECKOM 0€30MacHOCTH;

® JIOCTOBEPHOCTH M MOJHOTA HH(DOPMAIIHH;

® HE3aBUCUMOCTH 9KCIIEPTOB pu
OCYH_ICCTBJ'IGHI/II/I MU CBOUX HOJ'IHOMO‘II/II‘/II;

e HayuHas 0OOCHOBaHHOCTh, OOBEKTHBHOCTH
¥ 3aKOHHOCTD 3aKJIIFOUYCHUH HKOJIOTHUECKOTO ayIUTa;

® TJIACHOCTb, ydacTue 00IIIECTBEHHBIX
opraHu3amyii (00beINHEHHI), yIeT OOIIECTBEHHOTO
MHEHHS;

® OTBETCTBEHHOCTH YYaCTHHKOB
SKOJIOTHUECKOTO ayJIuTa W 3auHTEPECOBAHHBIX JIHUI]
3a OpraHu3aIluIo, MIPOBEJICHUE, Ka4ueCTBO
nportecca.[4]

K OCHOBHBIM BHJaM 35KOJOTHYECKOTO ayauTa
OTHOCSTCS:

TpeOOBaHUIt

1. Ayaur CcOOTBETCTBHS - OIpeAclICHHe
COOTBETCTBHS XO3SIICTBEHHON JIeSITENTbHOCTH
MIPEeIIPUATHS MIPUPOJOOXPAHHOMY
3aKOHOJATEIbCTBY.

2. Aypur YIpaBJIECHUSA - OIICHKA
3¢ peKTUBHOCTH yIpaBlIeHUs, COOTBETCTBUS
chopMUpOBaHHOI BHYTpPEHHEU CHCTEMBI
yIpaBJICHU U KOPHOPATUBHOW  MOJHUTHKH,
YCTQHOBJICHHE CTENEHH D3KOJIOTMYECKOTO PHUCKa,

CBA3aHHOTO C ACATCIIBHOCTBIO MPCATIPUATUA.

3. Ayaut cHaOXeHUs - OLIEHKA YKOJIOTHYECKOMN
0€301acCHOCTH CBIPbs, MATEPHAJIOB U 00OPY/I0BaHUS,
HCIOJIb3YEMBIX TNpU MPOU3BOACTBE MPOIYKLMHU;
BEISBIICHHE allbTCPHATHBHBIX PECypcocOeperaromnx
TEXHOJIOTHH,  CHOCOOCTBYIOMIMX, KpOME TOTO,
CHIDKEHHIO ce0eCTOMMOCTH TOBapa.

4. Ayaur HEABM)KMMOCTH - OIIEHKa MPOILIOro
SKOHOMHYECKOTO yIiepda OT 3arpsA3HCHHs, a TakKe
MOTEHIUATIBHOM 3KO0JIOrMYE€CKON OTBETCTBEHHOCTH.

5. Aymut oOpaiieHusi ¢ OTXOJaMH - OIleHKa

OTTaCHOCTH OTXOJIOB MIPOU3BOJICTBA myTeM
peKymnepanuy, — yTWIH3aIMd,  pa3MeuleHus |
3aXOPOHEHHS.

6. Aymur SHEpPromoTpeONIeHHs - OICHKA

3HepFOHOTpC6H€HI/IH 1 BO3MOXXHBIX nyTeﬁ €ro
CHUXKCHHU.
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7. Aymur SHepromoTpeOJieHHs - OIeHKa Heobxonnmo NIPOAHAIU3UPOBATH
SHEPronmoTpeOJieHHs W BO3MOXHBIX ITyTE€H ero JIOKYMEHTALUIO COOTBETCTBYIOLIEH CUCTEMBI
CHIDKEHHS. MEHEIDKMEHTa TpoBepsieMoil oprarm3anui. Cobparthb
8. Crparermueckuif  ayaur -  OIEHKa nHpopManuoo JUIT  TOATOTOBKH  MEPONPHATHIH
MEpPCIIEKTUBHONW ~CTparernd Ou3Heca C  y4eToM ayaura. OcymecTBuTh 0030p JIOKYMEHTALUH

9KOJIOTMYECKUX XapaKTePUCTHK MNPEANPUSITHS U
BBISIBJICHUS MMOTEHIUABHBIX AEJIOBBIX MapTHEPOB C
9KOJIOTUYECKU OpPUEHTUPOBAHHOI1 CUCTEMOM
yTIpaBIECHUSL.

9. CtpaxoBOl SKOJIOTHYECKHAN ayIuT - OICHKa
pHCcKa M pa3Mmepa ymepoa B pe3ynbTaTe BO3ZMOXKHBIX
TEXHOT€HHBIX aBapHi, TEXHOJOTHYECKHX COOEB,
CTUXHHHBIX TPHUPOAHBIX MPOIECCOB M T. M. I
00OCHOBaHMS W OCYIIECTBICHHS 3KOJOTHYECKOTO
CTpaxOBaHMUs.

10. AyauT HakKOIJIGHHBIX YIIepOOB - OICHKa

JKOJIOTMYECKOM OTaCHOCTH 3a MPOLLTBIE
HaKOIUICHHBIE  YIIEpObl Ha MPEANPHATHH  HIH
o0BeKTe HpHU  Tepexoje Ha  APYyrod  BUA
COOCTBEHHOCTH.

11. VlHBECTULIMOHHBIN 3KOJIOTMYECKUIA ayIuT -
OIlCHKAa HEOOXOOMMBIX 3aTpaT Ha JKOJOTHYECCKHE
ACTIEKTHl JICATEIIFHOCTH TIPH HWHBECTUPOBAaHUU B
PEKOHCTPYKIIHIO, pacmmpeHue,
nepenpoQIINpOBaHNE, TIPH 3aKPBITHU MPEIIPUATHS
[5].

[Ipoueaypa 5KOJIOTHMUECKOTO ayJauTa JOJDKHA
OCYIIECTBIIATHCSA MpelnouTUTeIbHee TpeTheit
CTOPOHOU Ui OOCCIICUYCHUST HE3aBUCHMOCTH |
00BEKTUBHOCTH ayJIUTOPCKOTO HccienoBanusi. Ho B
ayJIUTOPCKYIO TPYIITY TaKkKe MOTYT ObITh BKJIIOUEHBI
MPeICTABUTENH ayAupyeMoro npeanpusitus [6].

PaccMoTpuM  TOAPOGHO  OCHOBHBIE — JTaIlbl
9KOJIOTHYECKOTO0  ayiuTa, OOECIICUMBAIOIINE €TI0
3(h(HEeKTHBHOCTD.

1-ii oTan. OpraHu3anus IPOBEICHUS ayAUTA.

- YcraHOBJICHHE TIEPBOHAYAIBHOIO KOHTAKTa C
npoBepseMon opranuzanueit (1m.6.2.2 TOCT P CO
19011-2012).

Moxer HMETh oduraIbHBINA WU
He(pOpMaTbHBIH XapakTep. Hemstmu
[EPBOHAYAJILHOTO  KOHTAaKTa  MOTYT  SIBJISITBCS:
YCTAaHOBJIEHUE CBA3M U  KAHAIOB  IepeAadu

HHPOPMALMU C TIPEACTABUTEISIMH IIPOBEPSIEMOM
OpTaHW3aINH; TOATBEPKIACHAE TOTHOMOYHMHA IS
MPOBENCHUS  aynuTa, MONy4YeHHE JIOCTyma K
COOTBETCTBYIOIICH JOKYMECHTAITHH.

- OmpenencHre BO3MOXXHOCTH IIPOBEICHHS
ayawura (11.6.2.3 TOCT P MCO 19011-2012).

HyxHo ompenenuTs BO3MOKHOCTh MPOBEACHUS
ayauTa, JIOCTaTOYHOCTh uHbopmMamu IS
TUTAHUPOBAHMSI ayanuTa, aJeKBAaTHOE COJECHUCTBUE H
COTPYAHHYECTBO CO  CTOPOHBI  TIPOBEPSIEMOM
OpraHu3aIiy, JTOCTATOYHOCTh BPEMEHH U PECYPCOB
JUTSI BBITIOJIHEHUS ayIuTa.

- BrolnonHenune aHanu3a JIOKYMEHTOB IpHU
MOAroToBKe K ayauty (1m.6.3.1 TOCT P UCO 19011-
2012).

CHCTEMBI JJISl BBISIBJICHUS] BO3MOXKHBIX MIPOOEIIOB.

- IlogroroBka mnana ayaura (1m.6.3.2 I'OCT P
HCO 19011-2012).

PykoBoguremo rpymmel MO aymuTy CIERyeT
MOATOTOBUTh IUIAaH AayAWTa, OCHOBAaHHBIH Ha
nH(popManuy, comepskaeics B MporpaMMe ayaura,
U JOKYMEHTALMH, NPEAOCTaBICHHON INPOBEPSIEMON
OpraHu3aluei.

- Pacmpemenenne paboT MeXIy wWICHaMH
rpynnsl no ayauty (1.6.3.3 TOCT P MCO 19011-
2012).

- IloagrotoBka paboumx moxkymeHToB (1.6.3.4
I'OCT P UCO 19011-2012).

YJieHBI TPYNIIBI 110 ayJUTy JOJDKHBI COOUpaTh U
aHAIM3UPOBATh MH(OPMALINIO, OTHOCALIYIOCS K 30HE
X OTBETCTBCHHOCTH, M OCYIIECTBISTH HOATOTOBKY
paboumnx NOKyMEHTOB Ha/UIeXKAlUM 00pa3oM st
¢uKcaiM ¥ TPOTOKOJUPOBAHHUS  CBHICTEIHCTB
ayaWTa.

2-i1 stan. IloAroToBKa K NMPOBEACHHIO ayauTa
Ha MecTe.

- IlpoBeneHue npenBapUTEIBHOIO COBELIAHUS
(m.6.4.2 TOCT P MICO 19011-2012).

3-it aTan. OTyera 1o ayauTy.

- [loaroroBka otueta no ayauty (1.6.5.1 TOCT
P 1CO 19011-2012).

PykoBogurens rpymmel 1O aymuTy  HeceT
OTBETCTBEHHOCTh 32 IIOATOTOBKY M COJEpKAaHHUE
ordeta mo aymury. OT4eT 1Mo ayauTy OJDKEH
cofiepkartb TIOJTHBIE, TOYHBIE, YETKO
c(OpMyIMpOBaHHBIC U MOHATHBIC 3aITUCH 10 AYANUTY
B COOTBETCTBHH C MPOLEAypaMH ayInTa.

- Pacceuika otuera no ayaury (1m.6.5.2 'OCT P
HCO 19011-2012).

OT4eT Mo ayuTy JOJDKEH OBITh MOATOTOBJICH U
HpPEZCTaBJICH B COTJIACOBAHHBIE CPOKH.

4-1i sTam. 3aBepIlIeHHE ayIuTa.

AyIuT cuMTaeTcs 3aBEpIICHHBIM, €CJIH BCe
3aIUIAHMPOBAHHBIE MEPONPHSTHS  ayauTa  OBUIH
BBINOJIHEHB! WJIM K€ Ha OCHOBAHUH, COTJIIACOBAHHOM
C 3aKa3yMKoM ayauTa. Hampumep, Moryt OBITH
HeTIpeIBH/ICHHBIC CUTYaIUH, KOTOpBIE
TIPEISITCTBYIOT TOMY, YTOOBI ayIUT OBII 3aBEpIICH B
COOTBETCTBHM C pa3paboTaHHbIM IIaHOM (11.6.6
I'OCT P UCO 19011-2012).

5-it oTan. JIedcTBHS 10 pe3yIbTaTaM ayauTa.

3aKiroueHusl M0 pe3ysibTaTtaM ayAuTa MOTYT B
3aBUCHMOCTH OT IeJied ayJaura YyKa3plBaThb Ha
HEOOX0AMMOCTh BBITOJTHEHUSI KOPPEKIHH,
KOPPEKTHPYIOMINX W TPEeAyNpexIaroniX AeHCTBUH
Wi ieficTBuiA 1o yydiienuro. [1pu Heo6xoaqumocTu

IIPOBEPSIEMOH OpraHu3aluu crnenyer
nHGOPMUPOBATH JIMILIO, OTBETCTBEHHOE 3a
yIpaBJIeHHE NPOrpaMMOH ayauTa, W  TPYMIy
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ayIuTOpPOB (0] COCTOSTHUHN BBIIIOJIHCHU A OTUX nu «O BHECCHHUU U3MEHEHU N B OTACIIbHBIC

neiictui (1.6.7 TOCT P CO 19011-2012).
JanHBIe STansl NPUMEHHMBI HE TONBKO K
9KOJOTHUECKOMY ayJIUTy NPEINpUATHS, HO U ayAUTY
CHCTEM JKOJIOTHYECKOI0 MCHEKMEHTA, TAK KaK OHH
HE YCTAHABJIMBAIOT >KECTKHX PaMOK M JIOMYCKalOT
THOKOCTh B CBOEM MNpHMCHEHHH. [IpuMeHeHue
stanoB corjgacHo ['OCT P MCO 19011-2012 moxeT
pa3nu4aThCs B 3aBHCHUMOCTH OT pa3Mepa, YPOBHSI
Pa3BUTHA U COBEPIICHCTBA CHCTEMBI SKOJIOTHIECKOTO

MECHEIKMEHTa  OpraHW3allid, OT  XapakTepa
JEATCIIBHOCTH M CJIOXKHOCTH  IIPOBEPSEMOTO
OpennpusTHsi, a TaKKe OT Melned u obnacTu

MPUMEHEHHUS TIPOBOIMMEBIX ayIuTOB [7].

B ¢espane 2015 rona B 1. Slnra (PecmyOnuka
Kpsim) cocrostmace Kongepenuust «9koiaorndeckuii
ayoutr  — HOBasi pojb B OOJNAacTH OXpaHbI
OKpY’Karolleu cpeap.

B xome xoudepenuun ObLIM
BONPOCHI ~ KOHOMHUYECKOH M IKOIOTHYECKOH
3G (GEKTUBHOCTH  TPOBEINCHUS  HKOJOTHMYECKOTO
ayauTa JUIa OM3HECa, COBPEMEHHBIX TCHICHLUH H

OCBCHICHBI

OIIbITa MC)KZ[yHapOI[HOﬁ IOPaKTUKH IIPOBCACHUSA
9KOJIOIrH4€CKOT'0 ayanTa, paSpa6OTKI/I
3aKOHOIIPOCKTOB 00 IKOJIOI'M4YC€CKOM ayauTe,
JKOJIOTHICCKOM ayZ[PITOpCKOﬁ JACATCIBbHOCTH,

BOIIPOCHI MPOBEIEHHUS IKOIOTHYECKOTO aylauTa IpH
OCYILIECTBICHUH JIEITEILHOCTH 110 00€3BPEKUBAHUIO
orxomoB I — III kjmaccoB OMMAacHOCTH, a TakKXke
CHCTEMBI TIOATOTOBKHM, MOBBIIIEHHUS KBaJdH(DUKALUH,
aTTeCTallud W aKKPEeJUTALUH  SKOJOTMYECKUX
ayouTopoB W ap. Hambomee CHOpHBIM BOIpOCOM
oKa3za’scs BOIPOC 0  CONOCTaBUMOCTH
rOCyJapCTBEHHOIO  KOJIOIMYECKOro  Haja3opa U
JKOJIOTHYECKOTO ay/uTa.[8]

B pamkax 91Ol KOH(EpPEHIUH BBICTYIHIH
[peJICTaBUTENH MuHIpUpOIBI Poccun,
ObmectBenHoi manatel Poccuiickoit ®enepanum,
Pocnpupognanzopa, AHO «Enunas arrectalimoHHas
komuccus» npu Munpune Poccun, MunsHEpTO
Poccun, Beicmield mkoiasl  3koHOMHMKH, AHO
«HarmonansHas MPOMBINIIEHHO-3KOJIOTHYeCKast
Ilamara», HII «HaumoHampHast SKOJIOTHYECKas
ayIuTopcKash — majata», [ WIbJUU  POCCHUICKUX
aJIBOKaTOB, a TaK)Ke HAYIHOTO M OM3HEC COOOIIECTB.
OTMEU€eHO, YTO KOJIOTMYECKUN ayUT B OTIUYUE OT
rOCyJapCTBEHHOIO  JKOJOTMYECKOI0 HaJa30pa He
[penoaaraer [IPOBEPKHU coOIoeHust
XO3SHCTBYIONUM CYOBEKTOM TpeOoBaHUI B 00MacTH
OXpaHBl OKPYKAIOIIEH CPeibl M HE COMPOBOXKIACTCS
HaJIOKCHWEM ITPa(HBIX CAHKIWH, MPEACTABISI
co0OW  HE3aBUCHUMYIO  OIICHKY  COOTBETCTBHS
00BEKTOB HKOJIOTHYECKOTO ayinTa TPeOOBAHUSAM B
0051acTH OXpaHbl OKPYXKAIOMIEH CPEIBI.

I[lo pesynbratam IUIEHApHBIX  3acelaHUi
yuacTHUKaMu KoHdepeHIIMH peKOMEHIO0BaHO IpH
JIOpaboTKe 3aKOHONPOEKTOB «O0 3KOJIOrHYECKOM
ayaure u 9KOJIOTUYECKOM ayJJUTOPCKOI
JIeSITEIbHOCTHY

3aKOoHoAaTeNnbHble akThl Poccuiickoit denepauuu B
cBsi3u ¢ mpuHATHeM @DenepanpHOTO 3akoHa «OO6
9KOJIOTUYECKOM ayauTe u 9KOJIOTUUECKOH
ayJIUTOPCKOM JIeSATEIBHOCTI paccMoTpeTh
CIIEAYIOIINE TPEATIOKECHUS:

® 0 BO3MOXHOCTH YIPOUIEHHOTO HOpsIKa
MOJTy4eHUS KBaJIM(UKALUOHHOTO aTTecraTa
9KOJIOTUYECKOTO ayANTOpa ayAUTOPaMH, UMEIOIINMHU
JEUCTBYIOIUI aTTECTAT U MHOTOJIETHUN ONBIT TaKOH
JeATEeIBHOCTH;

L) BO3MOXKHOCTH MIPUMEHEHHS K
JeATEIbHOCTH IOPUINIECKUX 1L
U UHIUBHAYAIBHBIX  IpEANpHHUMATENCH IO
NIPOBEACHUIO  3KOJOTMYECKOrO  ayAuTa  Mep
roCyJapCTBEHHOM MOAAEPIKKH;

e 0 TIpaBe DJKOJOTHYECKUX AayAUTOPCKUX

OpraHu3alii TpU IPOBEACHUH HKOJOTHUYECKOTO
aynura TpeOoBaTh U MOJNy4yaTh y ayJUPyeMOro JHla
(bMHAHCOBBIC ¥ MHBIE JOKYMEHTHI, HEOOXOMMBIE IS
MIPOBECHNUS IKOJIOTHIECKOTO ayAnTa;

e 0 HE3aBHCHMOCTH aTTECTAI[HOHHON
KOMHCCHH 3KOJIOTHYECKOTO ayInTa;

e 0 cosganuM npu MuHnpuponsl Poccun

coBeTa o JKOJIOTHYECKON ayIUTOPCKON
JIESITEIIBHOCTH;
VYuactHukamu  KongepeHuun monaepikana

3aMeHa ciydas 00s3aTeJbHOTO 3KOJIOTHYECKOTO
ayAuTa TPH OCYLIECTBJICHHH JEATEIBHOCTH IO
obe3BpexkuBanuio otxonoB |-l1l kmacca omacHocTH
Ha yrunu3saimio otxoa0B |-111 kmacca.[9]

3aKII0UCHUS] POCCUICKUX KOJOTOB-ayIUTOPOB
Yalie BCEro  HCIIONB3YIOTCS — XO3SHUCTBYIOIIUMHU
cyObekTaMu i1 (OPMHPOBaHUS  COOCTBEHHOM
9KOJIOTHYECKOH  TMOJHMTHKA ¥ ONpPEACICHHS
NPUOPUTETOB NPHPOTOOXPAHHON AEATEIBHOCTH, YTO
3HAYUTEIBHO OTpaHUYMBAET MOTEHIUAJIbHbIC
BO3MOXXHOCTH  HCIIOJIb30BAaHHsI  3KOJIOTHYECKOTO
ayauTa.

Bot HekoTOpbIe U3 TaKMX BO3MOXKHOCTEH:

- wujeHTH(dUKALMA paHee HE  YYTCHHBIX
MCTOYHHMKOB BO3JICHCTBHSI HA OKPYKAIOUIYIO Cpely U
OTXOJIOB;

- OIITUMU3AIUS noTpeOIeHus pecypcos;
- 00OCHOBaHHE MEIeCOOOPa3HOCTH MPOBEICHUS
JIOTIOJIHUTEIbHBIX HU3BICKaHUH u HHOKP;

- TMOSIBICHUE JONOJHUTEIBHON NPOMYKIHH, YCHYT,
BTOPUYHOTO CBIPbSI U DJHEPrETUYECKHX PECYPCOB;
- 00O0CHOBaHHE U CpaBHEHHE aIbTEPHATHBHBIX
BAPUAHTOB, IPENJIOKEHUI II0 BHEJPEHUIO HOBOH
TEXHUKH, NIPUPOAOOXPAHHBIX u JIpYyrux
MEpPOIIPUATHIL;

- OLEHKA [JOIOJHUTEIbHBIX KAalUTaJbHBIX M
NIPOU3BOJICTBEHHBIX 3aTpaT 10 BapUaHTaM pPELICHUI
u CpOKaM ux OKYyIIa€MOCTH:
. OIPEJCIICHUE  BEPOATHBIX  HUCTOYHUKOB
(uHAHCHPOBaHUS (TOJICBOTO YYacTHs TPEINPHUATHH
B CTPOUTENIBCTBE MU PEKOHCTPYKLHU OYUCTHBIX
COOPY)KEHHH M CHCTEM pa3MEIICHUs M YyAaJeHUS
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OTXOJIOB); HE rOCYAapCTBEHHAs JIEITeIbHOCTh
- U3MCHEHHWE IUTaTeXel 3a BBHIOPOCHI M COPOCHI H («rHUIMATHBHEIHN aynuT»).[11]
pa3mernieHue OTXOJIOB, 32  HCIOJIb30BaHHUE Ceprudukaiys Ha COOTBETCTBHE CTaHIApTaM,

MPUPOIHBIX PECYpPCOB, 3a COPOCHI B TOPOJCKYIO
KaHaJIU3aIuIo;

- BO3MOXHO€ YMEHBIIEHUE WM HUCKIIOYCHHE
CYILIECTBYIOIIUX U CHIKEHUE PUCKA BOSHHUKHOBEHHS
JIOTIOJTHUTEIBHBIX INTPa(HBIX CAHKIUNA M 3KOJOrO-
SKOHOMHYECKOW OTBETCTBEHHOCTH (BO3MEIECHHE
yep0os);

- OTIpeNeIeHNe IOTIOIHUTEIBHBIX 3aTpaT Ha
pa3BUTHE CHUCTEMBI MOHHUTOPHHTA "
MIPOM3BOJICTBEHHOTO  SKOJIOTHYECKOTO  KOHTPOJIS;
- M3MCHEHHE 3aTpaT Ha HKCIUTyaTaI[i0 CHCTEM
pEerylnupoBaHusl BO3JCHCTBUS Ha OKPYKAIOIIYIO
cpeny (Hampumep O0TKa3 OT UCHOJIb30BAHUS OMACHBIX
BEIIECTB);

- HW3MCHCHHME 3aTpaT W BO3MOXKHAs MPHOBLIb,
CBS3aHHBIE C  MOSBICHHUEM  JIOTIOJHHUTEIHHOM
npoaykiun. [10]

OTCyTCTBHE TOCYAapCTBEHHOTO PEryINPOBAHUS
9KOJIOTHYECKOTO ayIuTa B Poccuu He TO3BOIISIET
TOCyapCTBY B MOJHOM 00BEME IPIMEHSTH
BO3MOKHOCTH IKOJIOTHUYECKOTO ayIHTa.

MupoBoii OIBIT CBHACTEIBCTBYET, UTO
9KOJIOTUYECKOE ayTUPOBaHIE NMEET 3HAUCHHE, CCITH
OHO TIPOBOJIUTCS, TIPEXKJIE BCETO, KaK T0OPOBOILHAS
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SECTION 7. Mechanics and machine construction.

HOW TO CONTROL THE STATE OF STRUCTURAL STRENGTH

Abstract: This paper presents a method for monitoring the strength of the power structures of ferromagnetic
materials. In the method for design diagnosable affect alternating electromagnetic field, resulting in the measuring
coil at the surface diagnosed structure induced electromotive force, the total response is called a magnetic noise is
recorded instrumentation. The resulting signal is converted to a numerical value and compared with the basic
signals. The technical result is to assess the current state of the strength of the power structures of ferromagnetic
materials.
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CIIOCOB KOHTPO.IS1 COCTOSIHUSA MPOYHOCTHU CUJIOBBIX KOHCTPYKIIMI

Annomayus: B pabome npedcmasnen cnocod KOHMpOAs COCMOANUA NPOYHOCMU CUTOBbIX KOHCMPYKYUL U3
Qeppomacnummnbix mamepuanos. Ipu peanuzayuu cnocodba Ha OUASHOCMUPYEeMYI0 KOHCIPYKYUIO 8030eUcmayion
nepemMeHHbIM INeKMPOMASHUTIHBIM HONEM, 8 pe3yabmame 4e20 8 USMEePUMeNnbHOU Kamyuike, Haxoosawelics Ha
NOBEPXHOCIU OUASHOCTNUPYEMOTI KOHCMPYKYUY, UHOYYUPYEMCS DNEKMPOOSUNCYWAS CUNd, CYMMAPHLIN OMKIUK
KOMOpOU, HA3bIBACMbI MACHUMHLIM WYMOM, PE2UCPUPYEmCcs usmepumenvHol annapamypou. Illonyuennwiil
CucHan npeoopasyemcs K HUCIEHHOMY 3HAYEHUW!0 U CpAaGHUueaemcsi ¢ 6a308viMu cucHanamu. TexnHuyeckum
Pe3YIbmamom AGIAEmcs OYeHKA MeKyuje2o COCMOAHUSL NPOYHOCMU CUTIOGbIX KOHCIMPYKYUIL U3 (heppoMacHUmMHbIX
Mamepuanos.

Knwuesvie cnosa: maznumuulii wiym, HEPAspyuaoujuil KOHMpO.b, NPOYHOCHID.

Bompockl  NOBBbIIEHHST  JOCTOBEPHOCTH U IIpu paboTe Ha KOHCTPYKLIMH BO3ACHCTBYIOT
KauecTBa KOHTPOJISI COCTOSIHUSL KOHCTPYKLUI BECbMa SKCILIyaTallUOHHBIC HArpy3KH, MPUBOMSIIUE KAK K
AKTyaJIbHbI u TpeOyroT IIOCTOSIHHOT'O WU3HOCY, IIpU JEUCTBUU CUJI TPEHUS, YCTAJIIOCTHOMY
COBEPIIEHCTBOBaHMA. B cBa3m ¢ o3Tum pabota pa3pyLIEHUIO, BCJIE/ICTBUE LHUKIAYECKOrO
OTHOCHUTCSI K OOJIACTH JUArHOCTHKH COCTOSHHS HArpyKeHUs, TaK U U3MEHEHHIO CTPYKTYPHI U (WIIH)
MPOYHOCTU CHUIIOBBIX KOHCTPYKIUI u3 TEKCTYpbl MaTepHaia, BCIEICTBHE TEMIEPATYPHOTO
(beppOMAarHNTHBIX MaTepuaioB ¥ MOXET HaWTH Bo3zeiicTBUsl  wim  uHBIX  (akrtopoB.  Kpome
OPUMEHEHHE MpH  HPOBEACHUU  TEXHUYECKOTO JKCIUIyaTallUOHHBIX HArpy30K KOHCTPYKIMH MOTYT
OCBH/JIETEIbCTBOBAHMUS CHUJIOBBIX (mecymux) 0JIBEPraThecs HarpysKam, MPEBBIIAIOIIUM
KOHCTPYKLUIL. JIOITyCTUMBIE (ipm HapyIIEHUsIX MIpaBUII

M3BecTHO, YTO NPOYHOCTh  KOHCTPYKIMH 9KCIUTyaTallK), WM, MPU aBapUHHBIX CHUTyalUsX,
obecrieunBaeT TpeOyeMBbIli ypOBEHb MEXaHHYECKHX BO3JCICTBUAM, HE YUUTHIBAEMBIM IIPU IPOYHOCTHOM
CBOICTB MaTepuaia, KOTOPbIE 3aBUCAT OT CTPYKTYpPHI pacuere  (HampuMmep,  yAapHBIE  BO3JCHCTBUS,
U TEKCTypbl Marepuaja, KOJMYeCTBA M BHUAA OpUBOJAMIME K 0Opa30BaHMIO  KOHIIGHTPATOPOB
Te(PEeKTOB  KPHUCTAIIMYECKOTO  CTPOEHHS,  9TO HalpsKEHUHM, TeMIlepaTypHble BO3JIEHCTBUS IIPU
(hopMupyeTcss TPH PA3TUYHBIX TEXHOJOTHIECKUX [0Kape WIM JIOKAJIBbHOM BO3JEHCTBUM ILJIAMEHH,
[IpoLeccax M3rOTOBJICHUS KOHCTPYKLMM U H3IEIUH NPUBOJAMIAE K TEeKCTYPHBIM U (WMJIH) CTPYKTYPHBIM
[1]. W3MEHEHMsIM  Marepuajla  KOHCTpyKuuii). Bce

HU3MEHEHMS, MPOUCXOAINE B MaTepuaie
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KOHCTPYKLHUH, BIMSIOT Ha MEXaHUYECKHUE CBOWCTBA Haubomnee Onu3kuM - 1O COBOKYITHOCTH
marepuaia W TEeM CaMblM Ha  MPOYHOCTb MPU3HAKOB -  aHAJOrOM  SIBISIETCS  CHOCO0
KOHCTPYKIIHU. MarHUTOILIYMOBOH JMArHOCTHKH 3JIEMEHTOB Ky30Ba
B HacTosimiee BpeMs CYIIECTBYHOT CIOCOOBI aBTOMOOUIIEH, MO3BOJISIOIU I OLICHUBATh
ornpezieieHust J1e(eKTOB KOHCTPYKIHMH, B OCHOBE TEXHMYECKOE  COCTOSIHHE  OJJIEMEHTOB  Ky30Ba
KOTOPBIX JICKUT (PUKCAlUsi aHOMAIUH MarHUTHOTO aBTOMOOWIICH, BBIMOJIHEHHBIX U3 (EePPOMArHETHKOB,
NOJISL TIPY BHELTHEM HaMarHuuuBaHuu [2]. MI3BecTHBI IIPU  CPaBHEHMM YPOBHS  MAarHUTHOTO  IIyma
CIIOCOOBI 0oOHapyKeHUs MEXaHUYECKUX JMarHOCTHPYEMOTO  DJIEMEHTa  C  STaJOHHBIM
MOBPEXK/ICHUN KOHCTPYKIMH Ha ocHoBe 3(ddexTa CHTHAJIOM, OIpEJeNsieMbIM KaK CpejiHee 3HAa4YeHHUEe
Xomma [3]. M3MEPEHHOTO YpOBHS MarHUTHOTO ryma
JlanHBIE CIIOCOOBI  TO3BOJISIOT OOHAPYKHUTH 0e3me(eKTHBIX SJEMEHTOB KY30BOB aBTOMOOWIICH,
nedexTs u MEXaHHYEeCKUe MOBPEXKICHUS WIN TIPU CpaBHEHHE ¢ 0a30i MaHHBIX, COJEpIKalleit

KOHCTPYKUIMH, HO HE TMPHUTOTHBI IS KOHTPOJS
COCTOSIHUSI TIPOYHOCTH TIPH U3MEHECHUSAX CTPYKTYPHI
Y TEKCTYpbI MaTepuaa.

Tak, Hampumep, CImocod  JAMATHOCTHKH
9JIEMEHTOB KOHCTPYKLUMHU TpeOHOro BuHTa [4],
MO3BOJISIET JMArHOCTHPOBATh MPOIECCHl HM3HOCA U

yctanoctu. JlaHHBIM  croco0  3akirouaeTcss B
CO3JJaHuHU B KOHTPOJIMPYEMBIX SJIEMEHTaX
KOHCTPYKIIMHM  BHUXPEBBIX  TOKOB,  HM3MCPCHHH

curdanoB 3J1C MHAYKUMHU BTOPUYHOTO MEPEMEHHOTO
MarHUTHOTO TOJIS, CPAaBHEHNUH (POPMBI M aMILIUTY/IbI
CUTHAJIOB C  CHTHAJAMH, COOTBETCTBYIOLIMMH
UCTIPaBHOMY COCTOSIHUIO KOHCTPYKIIUH.

K d4ucity HeZoCTaTkoB  MOMKHO — OTHECTH
crenyroniee: JTAaHHBIH croco0 MO3BOJISIET
OOHapYXUTh JAe(QEKThl, CBSI3aHHBIE C HM3HOCOM |
SBJICHUA YCTAJOCTHOTO pa3pylLIeHUs, T.e., KaKk H
crocoObl, TPHUBEACHHBIC BBINIE, HE MPUTOACH IS
KOHTPOJISI COCTOSIHMSA IMPOYHOCTU NPU H3MEHEHUSIX
CTPYKTYpbl ¥  (WJIM) TEKCTypsl  Marepuana.
OTKIIOHEHHE W3MEPEHHBIX CHTHAIOB OT CHUTHAJIOB,
COOTBETCTBYIOLIUX UCTIPaBHOMY COCTOSIHUIO
KOHCTPYKLIMH,  TIO3BOJSIET ~ YCTAHOBUTH  (DaKT
HEHAXOXJIEHUSI KOHCTPYKIMH B HCXOJHOM, T.€.
MOJHOCTBIO MCIPABHOM COCTOSIHHM, U HE MO3BOJISET
MIPOBECTH OLIEHKY TEKYIIEro COCTOSHUS MPOYHOCTH
JUIl  YCTAHOBJIGHMSI BO3MOXHOCTH  JlajibHEHIIEH
HKCIUTyaTallil KOHCTPYKIMH ¥ (WJIH) OMpeaeTIeHUS
OCTAaTOYHOTO pecypca paboThl KOHCTPYKITHH.

H3Becten MarHuTOIIYMOBOM METOJ
Hepas3pyLIaloIero KOHTPOJIsl, (pu3ndeckasi CylHOCTb
KOTOPOTrO  3aKJIIOYaeTcs B  IepeMarHUYUBaHUU
MaTepuana IE€PEMEHHBIM MAarHUTHBIM TIOJIEM, B
pe3ynabTaTe KOTOPOTO B €ro IMOBEPXHOCTHOM CIIOE
BO30YXK/IAIOTCS  MMITYJIbCHBIC CTOXaCTHUYECKHE
91E€KTPOMAarHUTHbBIE BOJIHB, 00yCIIOBIICHHBIE
CKAaYKOOOpa3HBIM MOCIIEOBATEIBHBIM CMEIIEHUEM
CTEHOK MAarHUTHBIX JIOMEHOB. B un3MeputenbHO
KaTylIKe WHIYIUPYETCS SJISKTPOJBIDKYINAS CHIIA,
AIIEKTPOMATrHUTHBIE  XapaKTEPUCTHKH  KOTOPOH
3aBHCAT OT TEOMETPHUUECKUX H AIIEKTPOPUINICCKUX
mapameTpoB  Marepuana. CyMMapHBIM — OTKIHK
JNEKTPOABIKYIIEH CHUUIBI, perucTpupyemslit
U3MEPUTENILHON anmaparypoil, - 3TO MarHUTHBIH
1IyM, napameTpsl KOTOPOro SIBIISTIOTCSI
nHdopmMaTuBHbIMH [5].

nHpOpPMANNI0 00 YpOBHE MAarHHTHOTO IIyMa IIpH
HAJIMYUK PA3IMYHBIX JIeEKTOB HJIEMEHTOB Ky30Ba
aBToMoOwWIs [6].

K ero HeocTaTky MO’KHO OTHECTH ClIe/lyIOIIee:
JMAHHBIA CIOCO0, MO3BOJISISI OOHAPYKUTH HATHYHC
Pa3JINMYHBIX CKPBITHIX JIAKOKPACOYHBIM IMOKPLITUEM
nedekToB, He  TO3BOJSIET  JMAarHOCTHPOBATH
COCTOSIHUE ITPOYHOCTH KOHCTPYKIIHH.

3agada, Ha pelleHHe KOTOpPOW HaIpaBlIeH
MpeAyaraeMblii  CIoco0, 3aKII0YaeTcsi B OLCHKE
TEKYIIET0  COCTOSHUS ~ HPOYHOCTH  CHIIOBBIX
KOHCTPYKIMH M3 (DepPPOMATHUTHBIX MATEPHAIOB IO
pe3ynpTatam JUArHOCTUKHU MHUKPOCTPYKTYPBI
MaTepuana Ha OCHOBE IIPUMEHEHNUS
MarHUTOLIYMOBOTO ~ METOJA  HEpaspylIaouiero
KOHTPOJIA, MO3BOJIAIOILEN YCTaHOBJICHHE
BO3MO>KHOCTH JlanbHenen DKCIUTyaTaluH,
OIIpeIeJIeHHEe  OCTATOYHOro  pecypca  paboThl

KOHCTPYKLUMW WJIM TOKa3aTesiel, XapaKTepHU3yoLuX
COCTOSIHUE MPOYHOCTH.

TexHUYecKuM  pe3yJabTaToOM IpeagaraéMoro
M300pETEeHUS SBILICTCS OIICHKA TEKYIIETO COCTOSHHS

MIPOYHOCTH CHJIOBBIX KOHCTPYKIHH u3
(eppOMarHUTHBIX ~ MaTepuajJoB  Ha  OCHOBE
MIPUMEHEHNUS MarHUTOLIYMOBOTO MeToza

Hepa3pyIIAoero KOHTPOJIS.

TexHu4yeckuil pe3yabTaT JOCTUIAeTCsl TEM, 4TO
Ha JIMAaTHOCTUPYEMYIO KOHCTPYKIIHIO BO3JEHCTBYIOT
MEPEMEHHBIM  DJIEKTPOMATHUTHBIM  TIOJIEM, B
pe3yiapTaTe KOTOPOrO B  TOBEPXHOCTHOM  CJIO€
MaTepuaia BO30YKJIAIOTCS HUMITYJIbCHBIE
CTOXaCTHUYECKHE 3JIEKTPOMArHUTHBIE BOJIHBI,
00yCJIOBJICHHBIC CKagK000pa3HbIM
M0CJIEIOBATEIbHBIM CMELIEHUEM CTEHOK MAarHUTHBIX
JIOMEHOB. B u3mepurenbHON Karyllke, Haxoasuecs
Ha IMOBEPXHOCTU IUArHOCTHUPYEMOH KOHCTPYKLUH,
WHAYIUPYETCS dJIEKTPOJIBIKYIIAS CUIIA, CYMMAPHBIH
OTKJIMK KOTOPOM, Ha3bIBAEMbI MAarHUTHBIM IIIYMOM,
PETUCTPHUPYETCS ~ W3MEPHUTENLHOW  amnmaparypow.
ITonyuenHslit CUTHAJI, XapaKTepU3yOLIUICs
BPEMEHHBIMU M YaCTOTHBIMH XapaKTEPUCTHKAMH, IO
OJIHOMY WJIM HECKOJIbKUM TapameTpaM (aMILIUTya,
JUTATENIBHOCTh,  (pa3a, dYacrora, CIEKTpajbHAs
IUIOTHOCTh M JIp.) TpeoOpasyercs K YHUCICHHOMY
3HAYCHUIO U CPaBHUBACTCS C 0A30BBIMH CHUTHAIAMHU.
bazoBble  3HAueHUS]  CUTHAJIOB  ONPEIENISIOTCS
SKCIIEPUMEHTAILHO TPU TOYHOM COOTBETCTBUH
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pexnma BO3Z[€I710TBI/IH TIEPEMEHHOTO «COCTOSHHUE TIPOYHOCTH - 3HAYECHUE CUT'HAJIA», 9TO U
S3JICKTPOMArHUTHOTO  TIOJIA Ha  aHaAJIOTUYHBIX ¢dopmupyer 6azy nmaHHBIX. COCTOSHHE TPOYHOCTH

o0pa3max KOHCTPYKIIMH TIpW BO3JCHCTBHU BCEX

BO3MOYKHBIX BU/I0B HArPy30K JI0 Pa3pyLICHHUS.
[Tonyuennsle 0a30Bble 3HAYCHUS CHTHAJIOB

(dopmupyror 0a3y IaHHBIX, B KOTOPOH Ka)XJIOMY

3HAYEHHUIO, HaA  OCHOBE  JKCIEPHUMEHTAIIbHO
YCTaHOBJICHHO B3aUMOCBSI3U B BUJIE
(DYyHKIIMOHAJIBHBIX ~ 3aBHCHUMOCTEH  «COCTOSIHHE

MPOYHOCTH - 3HAUCHHWE CHUTHANA», MPHCBANBACTCA
COCTOSIHAE TIPOYHOCTH, KOTOPOE TPH 3TOM MOKET
OBITH KOJMYECTBEHHO BBIPAXKEHO B TPEOYEMBIX AL

JIMarHOCTHUPYEMON  KOHCTPYKIMH  TIOKa3aTeNsx
(MexaHHYecKoe CBOMCTBO, HapaOOTKa, MAaKCHMAIBHO
JOMyCTUMAsl  TPY30IObEMHOCTb, OCTaTOYHBIHI
pecypc paboThI u Ip.).

MarauTouryMoBoii cnoco6 KOHTPOJIS

COCTOSAHHSA TPOYHOCTU CHUIIOBBIX KOHCprKHI/Iﬁ us3
(heppOMAarHUTHBIX MATCPHANIOB BKJIOYACT B CceOs
CIEAYIOILYIO MOCIE0BATENbHOCTh IEUCTBUI.

1. CuitoBble KOHCTPYKIIUU (m3nenus)
MOJIBEPrafOTCsl aHAW3y C [EeNbI0  OMNpe/eIeHHs
IKCIUTYaTAlMOHHBIX ~ HArPY30K M BO3MOXHBIX

Harpy30K IpHU aBapUUHBIX CUTYalUsX.

2. OOpa3mpl pa3TUYHBIX YacTe CHIIOBBIX
KOHCTPYKLUH IOABEPraloTCsl SKCHEPUMEHTAIbHBIM
HCCIIEIOBAaHUAM, B  XOJA€ KOTOPBIX HAa  HHUX
BO3JICHCTBYIOT  OMpeJeieHHBIMH B TyHKTEe |
Harpy3kamy, C OJHOBPEMEHHOW MarHUTOLIYMOBOMU
JIMarHOCTUKOM M perucTpanyeil Curuajila MarHuTHOTO
Iryma, mpeoOpa3oBaHHOIO K YHCICHHOMY 3HAYCHHIO
0 OJHOMY MIM  HECKOJIBKMM  IapameTpam
(amrumuTyma,  JUIMTENBHOCTH,  (pa3a,  dYacToOTa,
CHeKTpaJIbHast IVIOTHOCTD U JIP.).

MOXET OBITh  KOJNMYECTBCHHO  BBIPAKEHO B
TpeOyeMbIX Ml JAHArHOCTUPYEMOH KOHCTPYKIIUH
rmokazateisix (MEXaHHYECKOE CBOMCTBO, HapabOTKa,
MaKCUMaJlbHO  JIONYCTHMasl ~ IPY30HOBEMHOCTD,
OCTaTOYHBIN pecypc paboTel u ap.). Jns ymodctsa
M0JIb30BAHMS B3aUMOCBSI3b «COCTOSIHUE MPOYHOCTH -
3HAYCHWE CHUTHAJa» MOXKET OBITh  OTpakeHa
rpadugecKku.

4. [pu MIPOBEICHIH TEXHUYECKOTO
OCBHJICTEIGCTBOBAHMUSA C  LENBI0O  OMpPEICIICHHS
TEKYIIETO COCTOSIHUS MIPOYHOCTH CHJIOBBIE
KOHCTPYKIIMM  TIOJBEPTAOTCSI  MarHUTOIIYMOBOM
JUATHOCTHKE, TPU STOM [OJDKHBI OBITH COOJIFOCHBI
PEKUMHBIC napameTpsbl MarHuTOIIYMOBOMH
JIUATHOCTHKY TTYHKTa 2.

5. Tlonmy4yeHHble CHUTHAlbl CpPaBHUBAIOTCS C
CHrHaJlaMu 0Oa3bl JAHHBIX M HAa OCHOBAHUHU 3STOIO
YCTaHABJIMBAETCSl TEKYIIEEe COCTOSHUE MPOYHOCTH
CHUIIOBOH KOHCTPYKITHH.

BosmoxxHOCTB TEXHUYICCKOM peaimn3annun
JaHHOT'O croco0a JIOKa3aHa aBTOpaMu pu
NPOBCACHUN 3KCHOCPHUMCEHTAJIbHBIX I/ICCJ'IG,I[OBaHI/Iﬁ

00pa3IoB M3 pa3MuHBIX (EPPOMArHUTHBIX CTaleH
06e3 TepMOoOOpaOOTKM ¥ TOCTE PA3THYHBIX BHIOB
TEPMOOOPAOOTKH npu MHOTOITUKJIOBOM u
MaJIOLMKJIOBOM  HAarpy)k€HHH JI0  pa3pyLICHUs,
TEeMIIEpaTypHBIX BO3ACHCTBUSX C IOCIEAYIOIIUM
UCTIBITAHUEM Ha pa3pbiBHON MamuHe[7-10]. Huxe
NPUBEJICHBI pe3ysbTaThl HCCIIeJOBAaHUI
LUKJINYECKOH JTONTOBEYHOCTH OOpa3IoB W3 CTalH
40X npokaT, CBHIETEIHbCTBYIOLIUE O TEXHUUYECKOH
pearn3yeMOoCTH MpeAIaraeMoro crocooa.

3. Ha ocHoOBe SKCIICPUMCHTOB IJIs1 BCEX BUIAOB
Harpy30K YCTaHAaBJIMWBACTCA B3aMMOCBA3bL B BUJIC
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Pucynok 1 - K onpegenenno cocTossHusI IPOYHOCTH.
O0pasiipl 0/IBEPrajnuch LUKJINYECKOMY ONIPEJCICHNEM CHTHajda MAarHUTHOTO IyMa, B
HAarpY)KeHUIO C HEePUOJUYECKHM OCMOTPOM U KauecTBE KOTOPOIO B JAHHOM O3KCIIEpUMEHTEe Oblia
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BEIOpaHa CIIEKTpajibHAS IUIOTHOCTD, NPHBEICHHAS K nocie TEMIIEPaTyPHBIX BO3JEHCTBUI
yclIoBHBIM eauHuuaM. Ha pucynke 1 mpeacrasiena (TemmepaTypHbIE  BO3ACHCTBUS ~ NMPHUBOAWIA K
3aBUCUMOCTH IPHUPAIICHUSA CHUTHaJla MAarHuTHOIO TEKCTYPHBIM )51 CTPYKTYPHBIM U3MCHCHUSIM
mymMa OT KOJUYEeCTBAa IUKIIOB HArpy>KEHUA C mMarepuaia o6pa3u0B, 4qyTo YyCTaHaBJIMBaJIOCh

aMIuTyzoi  pedopmarmu, — 00CCIICYHBAOIICH
Harpys3ky, cocrapisiomyo  80% oT mpenena
TEKYUYCCTH, MOCTPOCHHASI B TOIYJIOTapu(BMUUCCKUX
KOOpJMHATAX. 3a HOJb MPUHAT HCXOJHBIH CHUTHAT

MarHUTHOTO ImymMa oOOpa3lmoB OO0 HCIBITaHHUI,
KOTOPBI OBIT TIOCTOSHHBIH MO BCEH IIHHE
00pasmos, qTO0 00yCIOBICHO OJIMHAKOBOM
CTPYKTYpOH M TEKCTYypOH Marepuaja, a TaKxke
OJIMHAKOBBIM KOJIMYECTBOM Te(peKTOB
KPHUCTAUTNYECKON CTPYKTYPHI.

Ha MOJIYY€HHON SKCIIEPUMEHTAILHOM

3aBHCUMOCTH MOXHO BBIJICIUTh TPU XapaKTEpPHBIX
yuacTka. [IepBblii y4acTOK XapaKTEpU3YETCs PE3KUM
yBEJIMUEHHEM 3HadeHHH curxaiga Ha mnepBbix 100

IIUKIaX, 4YTO [0 AHAJIOTHM MOYKHO Ha3BaTh
npupadOTKOM, T.C. BO3HUKAET HEKOTOpas
MOBPEXICHHOCTD Marepuana obpasa,

HE3HAUNTEIIBbHO BIMSIOMAs Ha MPOYHOCTh. BTOpoii
YYaCTOK XapaKTEpU3yeTcs MOCTENEHHBIM POCTOM
CUTHAjJa, 4YTO CBHAETEIBCTBYET O IIOCTEIIEHHOM
pOCTe OBPEXICHHOCTH MaTepuaina. TpeTnil yuacTox
XapaKTepu3yeTcss pEe3KHMM pOCTOM curHaima. Ha

TPETbEM  YYacTKe HHTEHCHUBHOCTb HAKOIUICHUS
MOBPEXXJCHUNH  BO3pacTaeT, JOCTHras B KOHIIE
KPUTUYIECKOI BEJIMYHHBI, a MEXaHU3M
MOBPEKJCHHOCTH  MEPeXOAUT C  MHKpO-  Ha
MaKpOypOBEHb, KOTOPBIit 3aKaHYMBAETCS
o0pa3oBaHMEM  TpPEIIMH HA  TOBEPXHOCTH W

paspymenueM rnpu 82000 nukIax Harpys>KeHusl.
[TomyueHHass 3aBUCHIMOCTH SIBISIETCS 0a30BOM
TSt 3JIEMEHTOB KOHCTPYKIIUH, HMEIOIIHNX
OJIMHAKOBOE C OJKCIIEPHUMEHTAIBHBIMU 00pa3aMu
CeYeHHE, BBINOJHEHHBIX M3 cramu 40X mpokar u

10/IBEP>KEHHBIX LUKIINYECKUM Harpyskam,
COOTBETCTBYIOIIMM  JKCHEpUMEHTalbHbIM. [l
YCTaHOBJICHUSI COCTOSIHUS [IPOYHOCTHU
JUArHOCTHPYEMOH KOHCTPYKIIMH HEOOXOIUMO, IMpH
colutoieHnn PEKUMHBIX napameTpoB
MAarHUTOLIYMOBOM  JIMArHOCTUKU  DKCIIEPUMEHTA,
ONpENENUTh MNpHUpAlllEeHHe CHUTHaJda MarHUTHOIO

IIyMa, OTJIIOKUTH Ha rpaduke 0a30BbIX CHUTHAJIOB M
OLICHNUTH TEKYIIIee COCTOSIHUE MPOYHOCTH, OTIPE/ICIIHIB
(B maHHOM cirydae) HapaOOTKy M OCTATOYHBIH pecypc
paboThl, BBIPAKEHHBIE B IMKIAX HarpyKEHHS.
Hampumep, mpu mpupaiieHuy CUrHajga MarHUTHOTO
mryma 3,7 YCIOBHBIX €IMHHIBI (CM. PHCYHOK 1)
HapaboTka cocraBiasier okoigo 40000 1ukIOB,
OCTAaTOYHBIN pecypc paboThl, OIpeaesieMblii Kak
pasHMIAa  MEXIy  KOJMYECTBOM  IHUKIOB  JIO
paspymienus u HapaboTkoii, paBeH 52000 TUKIOB.
AHaNOrn4Hble WCHIBITAHUS CBAapHBIX IIBOB, a
TaKKe MPOBEJCHHBIE HA Ppa3pbIBHBIX MalInHAX
MaJIOLMKJIOBBIE HArpy)XeHHs oOpa3loB M 00pas3loB

MHUKPOAHAIIM30M) TaKXKe JOKazald TEeXHHYECKYIO
peanu3yeMocTh MpeyiaraeMoro crocooa.
[Ipeanaraemsplii croco® MO3BOJISET NPOBECTH
OLICHKY COCTOSIHUS MPOYHOCTH CHJIOBBIX
KOHCTPYKIUH U3 (heppPOMArHUTHBIX MaTEpUaOB, Ha
BCEX ATalax J>HM3HEHHOTO MHUKJIA KOHCTPYKIUH, H
MO3BOJISIET JTUArHOCTUPOBATH CHIKCHUE POYHOCTH

KOHCTPYKINH, 00yCIIOBIICHHOE HaJIMYUEM
MHUKpPOTPEIINH, MHUKPOCTPYKTYPHBIMA WIIN
TEKCTypHBIMH ~ HM3MEHEHMSAMHM  MaTepuayja  Jio

MOSIBJICHUS 1e(PEKTOB, HAJIMYHE KOTOPBIX SIBISETCS
MIPUYMHOI pa3pylIeHHs CUIOBBIX KOHCTPYKIIHI.
MarsuTonryMoBoii crnoco6 KOHTPOJIS
COCTOSIHUSI TPOYHOCTH CHJIOBBIX KOHCTPYKIHH W3
(eppOMarHUTHBIX ~MaTepHajoB, OCHOBAaHHBIA Ha
UCTIOJIB30BaHUU MarHUTOUIYMOBOTO MeTofa
Hepa3pyLIalonero KOHTPOJIS, 3aKIIOYArONIMHCS B
BO3/ICHICTBUM HA JNArHOCTUPYEMYIO KOHCTPYKIIHIO
MIEPEMEHHOTO  JIEKTPOMAarHUTHOTO  TIOJIS, B
pe3ynbTate KOTOPOTO B HOBEPXHOCTHOM  CJIOE
Marepuana BO30yKmaroTCs UMITYJIbCHBIE
CTOXaCTHYECKHE JJICKTPOMAarHUTHBIE BOJTHBI,
00yCJIOBIICHHbIE CKa4YK00Opa3HbIM
MOCJIEIOBATEIEHBIM CMEIICHHEM CTEHOK MarHUTHBIX
JOMEHOB, a B  M3MEPHUTEIbHOIl  KaTyllke,
HaxXOJSILEHCs Ha IOBEPXHOCTU [IHUArHOCTUPYEMOMU
KOHCTPYKLUH, HHIYLIHUPYETCS DICKTPOABMKYIIAs
CWJIa, CYMMAapHBI OTKJIMK KOTOPOM, Ha3bIBAE€MbIii
MarHUTHBIM LIyMOM, perucTpupyercs
HM3MEPUTENBHON armnaparypoi, oTInYalouics TeMm,
YTO TMOJYYCHHBIH CHTHAJ, XapaKTEPU3YIOMIUHCS
BPEMEHHBIMH U YaCTOTHBIMU XapaKTEPUCTHKAMH, T10
OJJHOMY WJIM HECKOJIbKMM Iapamerpam (aMIunTy/a,
JUIUTENBHOCTh,  (ha3a, 9acToTa,  CHEKTpaJibHas
IUIOTHOCTh WJIM JIPYTHE HapaMeTphl, NMOJyYeHHbIC B
pesynbrare 00pabOTKM BPEMEHHBIX W YaCTOTHBIX
XapakTepUCTHK  CHTHajla)  mpeodpasyercss K
YHCJICHHOMY 3HAUYEHHUIO U CPaBHUBAETCS ¢ Oa30BBIMHU
CUTHAJIaMH, KOTOpBIE OIIPEe/IEIEHbI
SKCIIEPUMEHTAIbHO B TOM K€ TOpPAIKE Ha
AQHAJTOTUYHBIX ~ 00pasnax  KOHCTPYKIMH  TIpH
BO3/ICHICTBIM BCEX BO3MOXKHBIX BHJIOB Harpy3ok J0
paspyuienust 1 GopMupyroT 6a3y JTaHHBIX, B KOTOPOI
KaXJIOMy  3HAUeHHIO  CHI'Hala, Ha  OCHOBE
SKCHEPUMEHTAIBHO YCTAaHOBJICHHOW B3aMMOCBSI3U B
BHC (YHKIMOHAJIHHBIX 3aBHCHMOCTEH «COCTOSHHE
MMPOYHOCTH - 3HAUCHHWE CHUTHAIA», TNPHCBANBACTCS
COCTOSIHHE TPOYHOCTH, KOTOPOE MPU HTOM MOXKET
OBITh KOJMYECTBEHHO BBIPAKEHO B TPEOYEMBIX IS
JUAaTHOCTHPYEMOW KOHCTPYKITUH ITOKa3aTeIsX.
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FEATURES OF THE MICA MARKET IN THE USA

Abstract: The article analyzes the market of mica in the United States. Shows statistics on different types of
mica - fine, scrap and sheet, the annual consumption of mica the domestic market. A list of the main suppliers of
mica to the USA and volumes of their supplies. Listed approximate prices for various kinds of mica. Investigated
the scope of various types of mica, both traditional and exotic. Shows production data of small mica and scrap in
various countries, including Russia. Evaluated the possibility of using substitutes of natural mica.
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OCOBEHHOCTHU PbBIHKA CJIIO/JbI B CIHA

Annomayusn: B cmamve ananuzupyemcs poinok cuoowt 6 CLLIA. Tlokazana cmamucmuka 0 pasHylx munax
CM0O0bL - MENKOU, TOMA U JUCMOBOLU, elce200Hoe nompebdieHue cioobl HA GHYMPEHHEeM pulHKe. J{an nepeyens
0CHOBHBIX nocmasuuros cuoovl 6 CLIA u o0bvembl ux nOCmasox. Ykazamvl opuenmuposoumvie YeHbl HA
paznuumsle 6UoblL C00bl. HMcciedosansl 061acmu npuUMeHeHUs pa3iuiHblX MUnog ciodbl, KAk mpaouyuoHHble, max
u axzomuyeckue. Iloxazanvl oannvie 0 NPOU3600CMEE MEIKOU CIO0bL U CKPANA 8 PA3IUYHbIX CIMPAHAX, 6KII0YAs
Poccuro. Oyenena 603moACHOCIb UCIONIL30BAHUS 3AMEHUMENEU HAMYPATbHOU CIOObL.

Knroueswte cnosa: Cniooa, CILLA, ckpan, mucmosas cuooa.

B nagane XX Beka NOTPeOHOCTH B CIIOJIE CTaNA
BO3pacTaTh W, CTPaHBI, KOTOPHIE UMEIH e¢ 3amackl,
Havanu akTuBHYIO noObray. CLIA Bcerma cumrancs
OITHUM W3 CAMBIX KPYITHBIX TOTPEOWTENEH CIFOMBI.
OIICHOYHO €XETOHBIE TIOTPEOHOCTH ITOH CTPaHHI B
cmofie cocTaBisAoT 134 Teic. TOHH. {1 cpaBHEHHS
EBponetickuii coro3 (EC) motpebnsieT 52 THIC.TOHH.

BHyTpeHHEe TPOHM3BOJICTBO W HCIIOJIB30BaHUE
MEJIKOH CITFOJTBI M CIIFOASTHOTO CKparia OIICHUBAETCS B
49,5 teIc.TOHH (6 MIH.MOMUTApOB). [T cCpaBHEHUS B
Poccun mokazarenmn B gBa pasa Beime — 100
TeIC.TOHH [4] (cM. Tabmumy 1).

Tabauua 1
IIpou3BoacTBO M 100bIYA MEJKOI CJI0IbI M CKpana.

Crtpana JoObIua, ThIC. TOHH.
2013 r. 2014 r.
CIIA 48,1 49,5
ApreHTrHa 10 10
Kanana 22 16
Kuraii 780 800
OuHIHAUA 53,4 53,4
Dpanust 20 20
Nnaus 14,3 14,7
Pecniy6nnka Kopest 30 30
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Poccus 100 100
Jpyrue ctpansl 42,5 36,8
ITo o6BeMaM TIPON3BOACTBA IPOOIICHOM CITFONIBI OIHOPOAHOCTb KOHCHUCTEHLMH UM CTOMKOCTh K

CIA 3aEMMaioT OMHO W3 BEAYIIMX MECT B MHpeE.

IIpousBoacTtBo  nmpobnenoit  cmogst B CIIA
OCYUIECTBIIIIOT 8§ KoMmmaHuii, Biaxetommue 10
TOPHOAOOBIBAIOIIUME  TPSANPUATHAMHU.  Takas

cmona noosiBactes B [xopmkuu, FOxHo# Jlakore,
Cesepnoit Kaponune u Bupmxunuu. Ee nomydaror
Kak TOOOYHBIM MPOAYKT IpH JOOBIUE KBapla H
moneBoro mmara. B mrate Ceeprnas KapommHa
nooeiBaercst 60% Bceit cmroner CIIA. Omaum u3
TJIABHBIX €€ ITOCTABIIMKOB SBISETCS MECTOPOXKICHHUE
Crpyc IlaiiH, pacnonoxkeHHoe B ropax by Pumxk x
ceBepo-BocToky oT AmBmwuia [1]. CemMb kKoMmaHuit
3aHATO B NMPOU3BOJACTBE CIIOMBI, KAK MECTHOH, TakK U
npuBo3HOH. X mponyknus oneHuBaercs B 80 ThIC.
TOHH (24 MIIH.J0JUTapoB). Takas ciroa B OCHOBHOM

pactpeckuBaHnio. Ha BTOpOM IO MOMYJISPHOCTH
MeCTe - cMmecu Juis OypoBbIX YCTaHOBOK (17%).
Taxxe cnogy MHCHONIB3YIOT [N MPOHU3BOJCTBA
m3nenuii w3 tiactuka (3%), kpacok (2%) (cm.
pPHCYHOK 1), KpOBEIBHBIX MaTepuaios [6].

[TpousBoxcTBO  citogoOyMar W3 CIIOISHBIX
ckparmoB B CIIA ocCymecTBIAIOT TpH KOMIIaHUH.
OCHOBHBIM HCTOYHHKOM CBHIPBSI SIBIISTIOTCSI CKPAIIbI,
nmnoptapyemsle w3 Muegmm.  [lotpeOutenmsmu
cmogo0yMar SBISIIOTCS T€ JK€ OTpacid, 9T0 H
IIUTIAHOMN CIIOJBL.

Ecimm roBopuTh 00 53K30THYECKHX Ccdepax
NIPUMEHEHUSI MOJIOTOM CIIOJbI, TO UHICHIIBI CEBEPO-
neHTpaiabHON 4yactTu Hpro-MeKcHMKo HCHoNb3yIOT €€
B MPOU3BOJICTBE TPAAUIMOHHOW TIIMHSIHON MOCYAbBI

HanpaBjsieTcs Ha  NPOM3BOACTBO  INMATIEBOK, [3].
TUTICOKapTOHA (69%). Ona obecreunBaeT
tpmre G Mars Gt - M Ars ooy
g e Vleias
amens e Tagee Gt Ve Coryer
e ey
e - T Lo Y .\. Combom Thor
s ar 253 e
m o G Vo e - Netotn Bo
L v VA
Gt G - sy, b sa
- WijelAd s
Adey St Siw b Mara Feer
VO A v
St Gt - PR~ Pa—
forrks — by
e L Coiywr S Loave
W v s

Pucynok 1 - CieKkTp 1BeTOB, KOTOpbIe MOKHO NMOJY4YUTh, HCIOJIL3YS CJIIONY.

Menkyto cmony u ckpan CIIA 3aBo3sar u3
crenyrommx crpad: Kanama (42%), Kurait (27%),
OunnaHnus (8%), Mekcuka (7%) u apyrue [4].

Bamacel JmcroBoil cmoael B CIIIA oueHs
OTPaHUYEHBI M CUHMTAIOTCS HEPEHTAOCIbHBIMU H3-32
BBICOKOW CTOMMOCTH pPY4HOTO Tpyna. OCHOBHOM
MOCTABIIUK JHUCTOBON cmioael — Mumus (94%), a
takke Kutait (5%). Takas cimona wmcmonb3yercss B
OCHOBHOM B DJJICKTPOHUKE M JJIEKTPOTEXHUYECKOM
MIPOMBIIIJICHHOCTH, n3-3a YHUKaTbHBIX
9JIEKTPUYECKUX WU H3OJSILIMOHHBIX CBOWMCTB CIIOABIL.
BricokokauecTBeHHbII ~ MYCKOBUT U3  WMHauum
WCIONB3YETCSl ISl MPOU3BOJICTBA KOHJIEHCATOPOB.
Tarke  JUCTOBas  CIIOfla  IPUMEHHMA  JUIA
MPOM3BOJACTBA  auadparM  JIs  KHCIOPOIHO-

,IlLIXﬁTCJ'ILHOﬁ armaparyphbl, HaBUT'allTUOHHBIX
l'IpI/I60pOB, PaanoJIOKallMOHHBIX CUCTEM U JP.

Cn}oz[a HC ABJIACTCA 6I/Ip)KCBBIM TOBApoOM,
OoTOMY  Ipo1ecc HCHOO6paSOBaHI/I${ Ha HEEC -

JIOCTaTOYHO CIIOKHBII Ipo1ecc. Kaxnprit
noTpeOHuTeNh OpUEHTUPYETCA Ha CIIOLY
ONPENIEJIEHHOTO THIIA M IpousBoauTens. Ecnwm

TOBOPUTH O LIEHaX Ha CIIIOAY, TO JIUCTOBas CIIOAA
UMEeT OYeHb IMPOKHH AMana3oH IeH — OT 1 J0JuL
3a KI' (HU3KOCOpPTHAs) A0 2 THIC. AOJUL. 3a KT (ciroma
BBICOKOTO KadecTBa). Melkasi CilloJa | CKpal
oneHuBaercs ot 124 no 360 nonnapos 3a TOHHY [5].
CUIA xpanut 3anac ciojsl B pamkax National
Defense Stockpile (DNS) 3amac HauuoHanbHOI
ob6oponbl. OOBMHO 3TO OJIOKM MYCKOBHTa H
¢morormura.  DNS  npusBan MIPeIOTBPATUTh
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3aBUCUMOCTb OT IOKYIIKHM JOPOTHX CTPAaTErHnYEeCKUX CIJA aKTHBHO WCHOJB3yeT 3aMEHHUTENH
MaTE€pHUaJIOB B NIEPUOIBL '—IpGSBbI‘{aI\/'IHBIX TOJIOKEHUH CIIFOOBI. B kauecTBe HAIIOJHUTEIS HaTypaJibHas
B CTpaH€. CHIO,I[EI 13 3araca MOXKET pacxodoBaTbHCA CIIroaa MOXET OBITH 3aMCHCHA TIEPJIUTOM,
Ha BHYTPCHHUC HYXKIbI, a TaK¥XKEC 6BITB npeaMeToM BCPMUKYJIIUTOM, JUATOMHUTOM. B OJICKTPUKE U
skcrioptra. B CCCP cmroma Takke cuuTangach 3IEKTPOHUKE UCTIONB3YIOT aKkpui, arerar

CTpaTETHUECKUM MaTepUaJIOM.

CIJA opHa U3 HEMHOTMX CTpaH, KOTOpHIE
IOPEJOCTaBIAIOT  J@HHblE IO  HCIOJIb30BaHMIO
Pa3IUYHBIX BHJOB CIIFOMBI IO OTPACIISIM.
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Today distance education (DE) as the synthetic
model has unique features not found in any of the
existing methods and which due to the uniqueness of
the vocational education system. In the field of
distance education collected the most effective
educational approaches aimed at obtaining
professional education. Association of benefits,
mainly such educational methods and directions, as
online education, contextual learning, student-
centered education, can successfully receive the
distance vocational education.

In the Republic of Uzbekistan on 12 June 2015
the Decree of the President of the Republic of
Uzbekistan Islam Karimov “On measures on further
improving system of retraining and advanced
training of managerial and pedagogical personnel of
higher educational institutions” was claimed. In
particular, in the Decree reads: "In order to radically
improve the quality of training of highly qualified
specialists on the basis of permanent development of
their professional level and qualifications of teaching
staff of higher education institutions, the
implementation of an improved system for regular
retraining in accordance with modern requirements:

1. Be considered the most important areas for
improvement of system of retraining and advanced
training of managerial and pedagogical personnel of
higher educational institutions:

- improving on a regular basis the pedagogical
and professional level of professors and teaching
staff of universities, in-depth study of the norms of
legislation, recent advances in theory, research and

applied research, technological progress and
innovation on the disciplines, as well as modern
methods of organization of educational process;

- a major renewal of qualification requirements,
curricula, programmes and methods of retraining and
advanced training of pedagogical staff of universities
taking into account the widespread introduction of
modern highly effective and innovative educational
technologies, advanced foreign experience;

- mastering by universities teachers and active
introduction in educational process of modern
innovative pedagogical, information and
communication technologies wusing the global
Internet, multimedia systems and techniques of
distance learning;

- increasing of the level of practical knowledge
of teaching staff of higher education institutions
foreign language and its wide use for the steady
growth of their professional skills in teaching and
research activities" [3].

What awaits the state and society from the
vocational education system, a social order to it? The
system of professional education must be a means of
personality development, organizations and society
as a whole and to meet the following requirements of
the society:

- to facilitate self-identification and self-
realization;

- to create conditions for the continuous
development of universal abilities of the individual to
different types of activities (thinking, tutoring,
communication, reflection);
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- to build support for socio-professional
communicative environment;

- to serve the career development and
professional mobility of specialists;

- to assist in a quick and professional retraining
of personnel and acquisition of necessary knowledge
and skills;

- to be an integral part of the process of
improving organizations by increasing human capital
via multi-tiered, variable, flexible system of
educational programs;

- to create practical orientation of educational
programs;

- to provide free and easy access of all segments
of the population and specialists of different levels in
education.

About the new technology we can say the
following:

- combines the advantages of educational
models and achievements of human civilization;

- directed on vocational education that best
meets the expectations of customers and consumers
of educational services (individuals, organizations,
States, societies);

- a new form of vocational education is offered
in a structured way, in the form of multiple separate
modules, learning using  modern Internet
technologies more integrated and more uniform than
traditional classroom training. Different teaching
methods can be used in various combinations. For
example, students can read print materials, discuss
them and ask questions in the forum, chat, obtain a
videos or graphic images, to run the tests on the
Internet, and also via the Internet send works to the
teacher.

The main idea of the synthesis of approaches to
education can be considered one of the main ideas of
distance learning.

DE has the following advantages compared to
other learning methods:

Explanatory-illustrative training:

- transmission and memorization of large
amounts of information;

- ability simultaneously by using one teacher to
teach large number of students;

- effective learning to solution of standard tasks
and actions on the sample.

Behavioral-technological training:

- the need for clear goal-setting;

- adaptability of the educational process;

- effective skills training, behavioral systems;

- the use of telecommunicate and information
technologies.

Problem-based learning:

- The student is the subject, occupying active
position of the researcher;

- the leading principle of the organization of
content and learning activity;

- the principle of topicality;

- development of student thinking.

Contextual learning:

- connection of advantages of troubled and
pragmatic approaches;

- organization of educational process in
accordance with the model of the dynamic movement
of activity from training activity to quasiprofessional
and then to professional;

- the idea of context: educational activity
embedded in the context of socio-professional
activity, the learners receive knowledge from the
future.

Student-centered learning:

- holistic view on the student as a person, focus
on needs, personal experience and the level of his
actual development and construction of the
educational process in the zone of proximal
development of the learner;

- the development of universal
(interdisciplinary) abilities of the individual,
primarily  cognitive, creative, communicative,
reflexive, as the foundation of professionalism;

- the cyclical organization of education:
problematic situation - the situation analysis and
problem definition - problem solving — reflection of
solutions and self-changes.

Andragogical training:

- connecting learning and work: embedding
learning into the framework of the socio-professional
activity;

- focus on the needs and real professional
problems of students;

- considering the peculiarities of vocational
training;

- cycling of the training: the experience -
analysis - abstract conceptualization -
experimentation.

The unifying framework of the educational
model of DE that allows us to integrate the ideas of
these six benefits and improve the quality of
vocational education, is orientation when you build
the educational process on the competence approach

[2].

As a "unit" of measurement of results of the
educational process the choice such exponential
characteristics of professionalism as "competence™,
depending on teachers of vocational education is
made. Competences or competence are concepts of
collective, integrative. ~ Competence is the
combination of personal qualities of the student that
determines his willingness to focus, to understand
and to act effectively in a constantly changing world.
Competence cannot simply pass, and you want to
turn out yourself. It requires more independence
from the student. Implementation of academic
disciplines in the logic of the competence approach
involves the individualization of the learning process

[1].
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There are different views on the composition of
the components of competence. A number of
concepts such as components sees knowledge, skills,
abilities and attitudes of individuals. In other
approaches and conditions are accepted such
qualities of competence, knowledge, ability to act,
ability to understand, hold all of this. There are other
opinions on the components of competence. They are
all self-sufficient from the point of view of the
justification of the generalized characteristics of
professionalism and are appropriate for different
conditions of activity.

The content of components of competence by
specific properties indicating a particular level of
professionalism. The conversation is about the
establishment of the amount of knowledge, multiple
skills and other things, which must have a specialist-
a professional in a particular field, for example,
received technical or liberal education remotely.

The building some reasonable level of
competence on the basis of the general characteristics
of its components allows to build a "ladder” career
path for students and to create an educational
program in accordance with the level of competence.
Professionalism includes certain human technologies,
e.g. technology of materials processing and
technology of teaching, design of machinery,
ownership of property of pharmacology.

However, in addition to technological
competence involves training a large number of other
components having largely outside professional or
over professional features, but at the same time
necessary today in one way or another to anyone.
These are such fundamental qualities as autonomy,
the ability to make responsible decisions, creative
approach to any business, the ability and desire to
bring it to the end, the ability to constantly learn.
This flexibility and lateral thinking, the presence of
abstract, systematic and experimental thinking. This,
as well are the skills of dialogue and communication,
collaboration, etc. Over the professional —
technological training is built huge outside
professional add-in requirements for specialist.

Reliance on the competence approach to
education gives distance education a special quality.
This is manifested in the constructive nature of the
goal setting in the development of educational
material for students, usability of educational
technologies and other components of educational
activities. The top of the goal-setting become not
knowledge, abilities or skills of the student, but the
levels of competence of the expert, that is, the
educational process begins and ends in professional
activity.

That is why the system of distance education of
adults has the ability to affect real change not only on
a personal level, but also at the level of the
organization and society as a whole. Real
implementation of the competence approach and the

next feature of DE is the idea of integration of the
three environments, which is reproduced below:

Learning environment. It is formed during the
classes with the students when studying the course
materials. This environment is built from different
types and forms of training sessions.

Professional environment. It is born from those
tasks, discussions, issues that arise in the profession
and supported the students during the educational
process.

Social environment. It is formed of a plurality
of different meetings, business and non-business
conversation of students and tutors, in which the
socialization activity of students and educational
programs. Such an environment is expressed in
active communication of students and tutors, during
which there is an exchange of knowledge,
experience, problems. This part of the educational
process equals to those of the classroom.

The creation of three  heterogeneous
environments in the system of distance education
compares the educational process of a kind of club.
Many of the students on this occasion it is said that
"Its not so much education, how much
communication, in which you grow up™. In recent
years, according to some foreign experts about 70%
of the students in the world choose DE abroad [1].

Distance education is created as a system that
combines educational space in several heterogeneous
environments the existence of listeners, in which the
education is provided.

The principles of distance education as a special
form of vocational education is manifested in the
activity of educational institutions of DE a variety of
opportunities for students. DE develop students as
specialists in a particular profession and as
individuals, and also contributes to the development
of organizations in which learning systems DE is
worked.

Below are the basic principles of DE:

- the active-based character of education;

- education through the creation of a friendly
environment;

- education through a combination of "soft" and
"hard" teaching methods;

- education through interaction of individuals;

- education in open  communicative
environment;

- education through the creation by students
individual educational product;

- education in the space of multi-level
programs;

- education through special didactic principles.

Activity-based character of education (or the
principle of activity) is reflected in the active side of
distance  education takes precedence  over
information. This shows the following:

- the training materials built around the core
activity of students;
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- organization of educational process is based
on the reflection of the real operations in the
business;

- organization of training process built on
reflection of the students personal experience and
results of their learning activities and a focus on the
growth and development of professional competence
of a specialist.

Education by creating a friendly environment
(otherwise the principle of the formation of
stimulating friendly environment) is not only
constructive basis from an educational point of view,
but also psychological.

The friendly character of education, cooperative
relationship between tutors and students remove
psychological barriers to learning and education. It is
possible to carry out certain communications on the
Internet that allows you to remove the psychological
barriers (fear of responsibility and fear of failure) and
eventually aimed at the emancipation of students.

Education through a combination of "soft" and
"hard" teaching styles or forms of control cognitive
activity of students is expressed in the following:
management of the cognitive activity has a "soft"
forms (situational management) where information
technology can be applied is limited, the auxiliary
functions. However, where it is expected to be
learning at the levels of "know", "own", used more
"hard" control of cognitive activity, as a leading
applied information technology.

Education through interaction of individuals (or
indirect method of personal interaction) is that in the
system of distance education required element is a
direct contact of the student and the tutor, as the only
"real” communication can:

- to monitor the dynamics of changes in the
needs of the student and the trajectory of his
development;

- to carry out examination of the results of
creative activity, solving non-standard situations;

- to help the development of creative,
communicative and reflective abilities.

In a broad sense, this is manifested as
education, based on the interaction of personalities.

Education in an open communicative
environment (the principle of openness of
communicative space) is manifested in distance
education as multifaceted. Organization of distance
learning process through interactive and operational
activity  through  the use of  computer
telecommunications, conferences, email exchanges,
etc. promotes openness of communications, from the
point of view of accessibility created by students of
the educational product. This gives additional
opportunities to discuss performance of students and
provide feedback in the form of recommendations for
development of the established educational product.
In distance education fundamentally supports free

communication between all participants in the
educational process.

Education through the creation of own
individual educational product is expressed that
under conditions of a sharp increase in the amount of
information available on the Internet and on
electronic media, the goal of the student becomes not
memorization, but the selection, the construction of
learner-centered content corresponding to the
personal needs of each. This immediately creates
specific difficulties for the tutor, because he has
always to work with a good individual consciousness
and approach of the learner. But this corresponds to a
developmental approach to education. Furthermore,
the use of a variety of means - graphics, animation,
sound and color, special effects, hypertext - allows
showing and developing the individual creative
approach to established products.

Education in the space of multi-level programs
(or the layering of educational programs) is not a
special principle of distance education, but here is
considered as obligatory condition of activity of
educational institution. This creates the opportunity
for continuing education, extended student
participation in the educational environment; select
an appropriate level of education, vision for the
future of own education, etc.

Education through special didactic principles is
one of the key properties of distance education.

Organization of joint activity of the tutor and
students is based on the following didactic principles:

- practical orientation of educational content
and methods of collaboration between students and
tutors;

- consistency and integrity of the educational
content and activity;

- activity and independence of students as the
main subjects of education;

- problem orientation and dialogue on the
content and nature of interaction in educational
process;

- reflexivity as a specially organized activity
aimed at studying the awareness of the content, ways
of working and, most importantly, their own
changes;

- variability (diversity) of the content of
education by demonstrating a variety of points of
view on subjects of education and the many faces of
solving practical and theoretical problems;

- support the motivation of learning;

- collectivity — the predominant role of group
learning in both real and in the virtual environment;

- modular organization of educational content
and students' activity [2].

The above advantages of distance education are
creating some significant opportunities for the
learner:

- education without discontinuing work and at
home, whom it is impossible during the day to give
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time for visiting of classes, lectures, moreover,
geographically, the school may be located quite far;

- distance education is to individuals who have
secondary, specialized secondary education,
incomplete higher education;

- distance education is designed for those
individuals who for various reasons are not able to
study directly at universities under the control of the
teacher, but tend to get an education. Affordable cost
of distance learning provides the opportunity to get
an education to everyone, regardless of status;

- one of the obvious features of distance
education expressed by the fact that each student
masters the course at his own rate. Thus distance
education for those people, each person has a special
kind of highly individual experience rate. Some
students are hearing the lecture immediately aware of
main ideas of themes, and some reading
independently several times (repeating) is aware of
the essence of this lecture. Also, the visual
information remains longer in the memory of a
person and helps one to understand the essence of the
lesson. According to this preferable DE also
explained with the use of electronic textbooks, audio
visual complex lectures.
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OIIEHKA ITOKA3ATEJIE MOJEJUPOBAHMS I'MIPOPA3PBIBA XPYIIKHAX ITOPO/I IO
HCHBITAHUSM OBPA3IIOB 1 MOJIEJIEA

Annomayun’. Bveinoanen CpasHUMeNbHuL AHANU3 PE3VAbMAMOE MAMEMAMUYECKO20 MOOeIUPOSAHUS
pPaseumusi.  MOHOMPEWUHbl  MEeMOOOM  SPAHUYHBIX — JJEMEHMO8 U  IKCHEPUMEHMAbHBIX — UCCAEO0B8AHU
MPEeWUHO00PA306anUsL HA 00pPA3YAX 2OPHLIX NOPOO NPU  CO30AHUU GHYMPEHHe20 OdGNeHUs 8 MpewuHe C
npeodeapumenbHolM  3an0JHeHUeM 6o0ou. Ilonyuena oyeHka OOCMOBEPHOCMU PACYEMHbIX NOKA3ameneu
MOOENUPOBAHUSL, YMO NO360Ji8em KOPPEKMuposams Qakxmuieckue napamempuvl SbINOJHEHUs. 2UOpopaAspuléd 6
XPYNKUX NOPOOAx.

Knrouesvie cnosa: mooenuposanue, 30Ha paspyulenus, c80000HAS NOBEPXHOCHb, NAPAMEMpyl, MpPeujund,
oaesnenue.

Beeoenue Pe3ynomamul uccnedosanuii

W3BecTHBIE METOABI packoia TOPHBIX MOPOJ Jns MacmTaOHOTO packoia TOPHBIX IIOPOJ
OCHOBAaHbl Ha CO3/JaHUU TPELIVHBl CUJIOBBIM HEOOXOAMMO  cO3/1aTh  IOBEPXHOCTb B  BHJE
BO3JCICTBUEM Ha IIOPOJHYI IIOBEPXHOCTb. Jlyd NPOTSHKEHHOW ~ MOHOTpEUIMHBI,  (OPMHUPOBAHHUE
XPYIKHUX TOPOJ 3apOKACHHE TPEIIMHBI HAYHMHACTCS KOTOPOit MIPOUCXOUT oJ JeiicTBuemM
B MECTax KOHILEHTpPalMi MHUKPO- M MAaKpOTPELIHH paCTATHBAIOIINX  HANPsDKEHWH,  HANpPaBICHHBIX
unu  1e(GeKTOB  CTPYKTYpPHl IPU  INPEBBIICHUH HepIEeHIUKYIISIPHO IUIOCKOCTH co3/aBaeMoi
npezesna NPOYHOCTH. MOBEPXHOCTH. OTH YCIOBHSA pPACCMATPUBAIOTCA B

HanOomnee CrnoXHBIM Ui TMPAKTHKH SBISIETCS IIMPOKO H3BECTHOM TEOPHU XPYNKOTO pPa3pyLICHHS
MPOTHO3UPOBAHUE BO3MOXKHOTO Pa3pyILEHUs MOPOJX I'pudduna [1]:

KaK MO0 HalpaBJIEHHIO, TaK M BEIWYHH MOIy4aeMoOH
TPEIINHOBATOCTH. L=Ey/xpd? @
rre L — jumMHA TpEemMHBL, M; y — IOBEPXHOCTHAs

Ilenwy uccneoosanusn sHeprus nopoasl, Jx/m2.

IIposectu OLICHKY JIOCTOBEPHOCTH MeTtox TpaHWYHBIX 3JI€MEHTOB [2] mis Term ¢
MaTeMaTHYECKOTO0 MOJETIHPOBAHUS THIPOpPa3phIBa TpPEIIMHAMH TPHUMEHSETCS B MPEICTAaBICHUH, YTO
TOPHBIX IOPOJ TpHU paspyleHHN CO3TaHHEM HETIPEPBIBHBIC PA3pBIBBI CABUTOB BIOJH TPEIIMHBI
MOHOTPEIIUHEI. 3aMEHSIOTCSI  AWCKPETHBIM  amIpPOKCHMHPOBAHUS,

KOTOpPOE TpeTyCMaTpHUBaeT pa30MBKy TPEITUHBI Ha N
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TPaHUIHBIX
DJIEMCHTA
IOCTOSHHBIM.

JIEMEHTOB, B TIpPElelax KaxXa0ro
pa3phsIB C/IBUTOB MIPUHIMAaEM

CranzmapTHas cXeMa MOJICIHPOBAHHS METOIOM
TPaHUYHBIX  3JIEMEHTOB NpUHUMAeTcs  Kak
TOPH30HTANBHBIN pa3pe3 mmypa (puc. 1).

A

<

P

Pucynok 1 - PacueTrHasi cxema MojieJiNpOBaHus THAPOPa3pbIBa.

Hns OTIpeIeTICHUS
pacmpocTpaHeHust  packoja
TPaHUYHBIX YCIIOBHSIX paccunThIBaeTCA
KOH(QUTypanusi HamnpsDKeHHH, 00ecHedrBaromnX
PacKphITHE TpPEIIMHBI MO 10 IPHUBEACHHOMY
kpurepuro ['pupduma. Yrom ¢  onpexpenser

HampaBJICHUA
npu 3aJaHHBIX

OpHEHTAIIO HAYaJbHON TPELIMHbI, a HarHeTaHHUE
JKUAKOCTH B IIIMyp o0ecledynBaeT paBHOMEPHOE
JIaBJICHUE Ha IMOBEPXHOCTh OEPEroB TPEIIUHEI.

Vimes aHannTHYECKOE pEIIEHWE I OJHOTO
pa3peiBa MOXHO TIIOJNyYWTh YHCICHHOE pEIICHUE

3aa4u CyMMHpys Ui Bcex N anemMeHToB. i1t 3Toro
TIPUMEHSETCS] CTIOCO0 Pa3phIBHBIX CIABHIOB, KOTOPBIH
MO3BOJISIET ONPENEIUTh CyMMapHOE€ paclpeesieHHe
CABHIOB  BOKPYT  TpEIIMHBI, €CIM  3aJaTb
pacnpeneneHue yCUInui Mo KOHTYPY TPEIUHbBL. DTOT
CTOCcO0 TO3BOJISAET BBIYHCINTH 3HAUCHHE CIBHIOB B
KaKIOM  9JIEMEHTE, M  HANpPsSDKCHUs, KOTOpBIE
HEO0OXOIMMBI, YTOOBI BBI3BATh TAKUE CIABHIH.

IIpsiMONIMHEHYIO TPEIKUHY IPUHUMAEM B BULC
orpeska ocu X (| X | <a, y = 0) (puc. 2).

1

¥

+

—

SR T X

Pucynok 2 - Cxema Juisi pelieHHsI 321244 PO TPEUIVHY N0/ BHYTPEHHUM JaBJIeHHeM p.

PackppiTHe  TpemMHBI  Ompesensercsa  Kak
Pa3sHOCTh  CIBHUTOB  MPOTHUBOMOJIOXHBIX  CTOPOH
oTpe3ka. Eciam ydecTb CHMMETPHUYHOCTH 3aJa4d |
paccMmarpuBaTh TOJBKO MOJIOBHHY OTpE3Ka, a TaKKe
Y4€CTb, UTO LIMPUHA TPEIIMHBI FOpa3fo MEHbILIE €€
JUIMHBL, TO JUIi  9TUX  YCJIOBUH  HU3BECTHO
aHanuTH4yeckoe pemeHue, nonydeHoe C. Kpaydem
[3], npu paccMoTpenun 3agadn 0 OECKOHEYHOM TeJle
C TPELIUHOMN, KOTOpas HaXOIUTCS MOJ BHYTPEHHHM
JIaBIICHUEM.

Kpome Toro, B 3ajade MNOpuUHATO, YTO B
OECKOHEYHOCTH CIIBUTH M HANIPSDKCHHS PaBHBI HYIIIO,
BHYTpPEHHEE MPOCTPAHCTBO TPEIIMHBI 3aTOJIHEHO
HECO)KUMAEeMOM JKUIKOCTBIO IO JaBieHHeM. J[is

oOecreyeHnss MOCTOSIHCTBA Pa3phlBa CIBUTOB (WIJIH
HEM3MEHHOW MUPUHBI TPEIUHBI) Pa3Mephl YUaCTKOB
3JIEMEHTOB IIPUHUMAIOTCS 3HAYUTEJIbHO MEHBIIE 110
CPaBHEHMIO C BEJIMYMHOH pa3pblBa. YUHTBIBAs, 4TO
Croco0  paspbIBHBIX  C/IBUTOB  MPEIOCTaBISIET
3aBBIIICHHBIC PE3YJbTATHI, LeJIECO00pa3HO BHIOPATH
KOJIMYECTBO AJIEMEHTOB /7151 pacueTa He MeHee 20.
Cnoco0 pa3pbIBHBIX CABHTOB MOXET OBITH
NpUMEHEH Ul KPUBOJMHEHHBIX TpemuH[4], HO ux
MOJICTUPOBAHUE JIOJDKHO BBIIONHATECSA OOJBIITUM
KOJIMYECTBOM 3JIEMEHTOB, YTO IO3BOJMUT IIPUMEHUTH
NPSIMOJIMHEMHBIE  OTPE3KM Ha  KPUBOJIMHEHHOM
TPAacKTOPUH, HO 3TO YBEIUYMBAET IOTPEIIHOCTH
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pacdeToB, MO3TOMY IEIECOOOPA3HO OTPAHMUUTHCS
MPEANOI0KEHHEM MIPSIMOIHHEHHBIX TPEIIUH.
[Ipunoxenne PaBHOMEPHOTO JaBIICHUS
JKUJKOCTH K IOBEPXHOCTH OEPEroB TPEIIUH B 1IEJI0OM
BBI3BIBACT MEpeMEIleHHEe OeperoB OTHOCUTEIHHO
IpyT npyra (puc. 3), B coco0e pa3phIBHBIX CIABHUIOB
IpeAanojaraeTcs, 4YTO JIBWKEHHE IIOBEPXHOCTH
OeperoB TpelIMH HE OrPaHUYMBACTCS, II03TOMY
BO3MOXXHO TIEPEKPBITHE OEperoB TPEIIWH, dTO
HCKITIOYACTCS MPUMEHCHHEM CTELUATBHBIX
(usndeckux yciaoBuil. Bo3MoxHas HENTHHEHHOCTH
3aJayyl pemraeTcs IOIIAroBbIM 33aJaHHEM Harpysok,
4TO 3HAYUTEIBHO YCIOXHSET  YHUCICHHYIO

B3aUMOJACHCTBHE JIBYX MapaJUICNbHBIX TPEIIWH,
KOTOpBIE Ae(hOPMHUPYIOTCS IO ICHCTBHEM JaBICHHS
B JKUJIKOCTH, 3aIOJTHSIOIIEH BHYTpEHHEE
MIPOCTPaHCTBO TpemuH. OAHAaKO IpU IMOCTAaHOBKE
3a7a4n pacnpenenesue TaHTeHIHAJIbHBIX
HaNpsDKEHUH IpU  Tepexojie dYepe3 TPELUHHOE
MPOCTPAHCTBO  JOJDKHO  HMMETh  pas3pbiB,  4YTO
HapymaeT PaBHOMEPHOCTh pacnpeneneHus
HaNpspKeHNH M UCKIFOYAaeT YCIOBUE HEMPEPBIBHOCTH
HaNpsDKEHHOTO  COCTOSIHUSL  CPElbl. Y CTpaHEHHUE
3TOTO TPOTHBOPEUYUS] TPOTPAMMHBIMH METOIAMHU

Tpe6yeT JOIIOJTHUTECIIBHOI'O BBIYHCIICHUS
KacaTCJIbHBIX HaHpH)KeHI/Iﬁ U CABHUI'OBBIX CMCH.[eHPIfI,
qTo 3HAYUTCIBHO YCIOXKHACT YHUCJICHHOEC

npouenypy[6]. Ilostomy paccmoTpeHue — 3TOM
MMOCTAHOBKH SIBJIICTCS HELETIECOOOPA3HBIM.

poLeaypy.

C  1NOMOIIBIO  NPUKIAAHOW  IPOrpaMMBI

TWODDI[5] MO’KHO paccMaTpuBaTh

|
\
\
\
\
\
b \
\
\
\
\
\

Pucynok 3 - Cxema nedopMupoBaHNs TPEIIHHBI BHYTPEHHUM JaBJIeHHEM.

C MTOMOTIIBIO TIPOTPaMMEI TWODD
paccMaTpHUBaKOTCS 381441 nehopMUpOBaHUS
TPELIMHBI, KOTOpas HAYMHACTCSI C TOJIYIIOCKOCTH, H
HAaXOIUTCSl TMOJA JACHCTBHEM pPa3pbIBHBIX YCHIHMA
(BHYTpEHHETO JIaBJICHUS ). Hnst penreHus
OPUMEHSIETCSI METOM «3ePKabHBIX OTpakeHHn»[ 7],
OCHOBAHHBI HA CYMEPIO3UI[HOHUPOBAHUH  JBYX

OeperoB  TpEHIMH, YTO  TO3BOJSIET  MOJYYUThH
JOCTATOYHO TOYHYIO KapTUHY Jae(hOpMUPOBAHUS
TPEIINHBI. HawnbGomee TOYHEIE Ppe3yJbTaThl
JOCTUTAIOTCS TPH  Yriax HaKIOHA TPEHIHHBI K
wIockoctd obnakenust 45° B OTHOPOJHOH cperne

(puc. 4).
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T
Pucynoxk 4 - Ilpoguiib cMeleHHii 115 TPEUUHBI IO YIJIOM ¢ = g .

OpmauM w3 HemoctaTkoB Tporpammer TWODD
UL pelieHus 3amgadyd Ae(OPMHPOBAHHS TPEIIMHBI
o BHYTPECHHUM JIaBJICHHEM SIBIIACTCS
3HAYHUTENbHAS OTPELIHOCTh IIPH PACYETE HIICMEHTOB
BepimHbl  Tpemunbl  (6onee 20%). VYcrpaHenue
9TOr0 HENOCTaTKa B IPOTpaMMe MpeAroJiaraeTcs
NPUMEHEHHUEM CHeLHUaIbHBIX JJIEMEHTOB

OpOrPaMMHUPOBAHKS, KOTOPHIE TOJBKO YACTHYHO
yAy4IIAIOT TOYHOCTh pemieHust (He Hmwke 12%)
HECMOTPST ~ Ha  YBEJHMYCHHE  OJIEMEHTOB Ui
BBIYHCIICHHSI.
Vhpyriue  HAmpsDKCHHS — BOKPYT  BEPIIHHBI
TPELIMHBI MIPUHUMAIOT [8]:
o = k(2mr)~1/2 )

r7ie K — KO3 PHUINEHT NHTEHCUBHOCTH HAlpsDKEHUH

ku=p(h)2.

Pacnpenenenue HopManbHBIX CMELEHUH BIIOJIb

TpenuHbl nmeeT Bua[9]