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MVYKAJIUMA

MyoOpamun MaB3yH TaxKHKOT. [lap apcam daxoH 3uéna a3z 60 xaszop
MHIIOOTHU TUAPOTEXHUKHA 00 00aHOOPXO (habommsaT mopaHd, KM OHXO Oapou
00€pi, HCTEXCOMM Hepyu Oapk, TaH3UMU dYapaéHU 00, KUIITUPOHH Ba
UCTUPOXAT MEMIONHA Ty TaaHI.

Omopxou yaxoH#t Ba PYUIOAXOU COJIXOM OXUP JAJ0JaT MEAUXAHM, KU
XaTapu BOKeHH oced IuaaH € XaTTO BalpOH IIyJaHU UHIITOOTH THAPOTEXHUKMA
BY4YyZ Aopaja. Xoaucaxou (oyuaBUM cajaMaxo Jap HMHIIOOTH 00O0aHI: Aap
MHMHTaKaXxoH TYHOTYHU YaxOH 0a Kaig rupudTa nrygaasns.

Taxaunu cagamaxou Oy3yprd HHIIOOTHM OOW nap Tadypudan YaxOoH#
HUIIIOH Meauxad, Ku sKe a3 cababxou acocuu BaWpOHIIABUU OHXO PYIIIU
KapcT nap kabarxou moéHm MeOomaa. Akcap BakT MH XOJiaT a3 cababu
cudati HOKUGPOSIH KOPXOU TAXKUKOTHA Ba MOHUTOPHUHT, KM UMKOH HaJ101aaH]T
MaBUyIUSATH KyXXOM KapCTUPO capu BaKT MyaisH KyHaHa Ba € a3
HaaHICIUAAHN Taa0upXou 3uaaucyddo3noHi 6a Byqy ] oMaaaact.

Jlap aiitHu 3aMOH Tauypubam Ha3appac Aap Coxau Tapxpe3id Ba COXTMOHU
00aHOOPXO Jap YUHCXOM MaxJjyjllaBaHIau KapOoHAaTid YaMb oOBapiaa
mygaact. Mucoiu HOAup Aap UH caMmT capOaHau PoryH mebOoliaja, KU Mosiu
OH a3 KabaTXxou HaMaKCaHT uoopat acr.

bexatapun uctudonau capbaHaxo gap YyHUH MIAPOUTXO TO aHA03ae a3
MHTUX00 Ba ACOCHOKKYHUU AYPYCTU TaaOMpPXou Myxodu3aT a3 BalpOHIIIABUU
Kyxx0  BobOacrta  wmeOomana. Ske a3  MyXUMTapuH  TaJaOUpXOH
suaaucyQpdo3uoHi, KU Jap Jiouxaun Myxodu3aTh KabaTh HaMaKH acocu
capbanau PoryH nemoOuH#z 1Ty1aacT, MH CEMEHTATCHUSIU capraxy KabaTh HaMaK
MeOommraa. Xaaadu aCOCUU OH — HECT KapJlaHU POXXOHU IXTUMOJINH TaIIaKKYJIH
MOJIOMIIT MyTaMapKa3s Jap caMTH MaxHIIaBUU KaOaTH HaMakK acr.

A3 WH py, HazopaTu cudaTh CEeMEHTATCHUSHM capraxu kKabaTh HaMak,
MHUYYHUH MyalsH KapJaHU POXXOM TaIllaKKyJId 3XTUMOJUU TOJIOUIIN

MyTaMapka3, Machajau Xeje aKTyallii Ba aMaliiM MyXaHAucih 0a LymMop



MepaBaj, KM a3 Xa/Ulu IypPyCTH OH IBTUMOJHOKA Ba OexaTtapuu ucTudomau
WHIIIOOTHU TUIPOTEXHUKHA BoOacTa MeOoIIal.

Hapauan TaXKUKU MaB3yH WIMiA. Jlap coxau Ha3apusiv Taxusid yCyJixo Ba
TAYXU30TH OMYXTAHU MaxJIyJIXou oOum MuHepanusarcusiyga oamuMmoH FO. b.
IITay6 [32], B.A. Jlonmatun [20], T. Xynskos [31], J . Antponos [3], b.
[TepByxun [23], B.II. IlpeoOpaxenckuii [24], B. AneckoBckmii [2], B.B.
IIep6akor [33], K. Jlateimenko [19], A. Komuccapenkosn [18], A I' Karupos
[16], M. I'punuxec [8], IT Henaxeit [12], N.H. Hmurpuesnu [13], FO.M.
Apremkuna [4], H.B.Mapkun [22], B.W1. I'epacumos [7], 1.E. ®atees [27], .B.
Byxkpees [5] Ba nurapoH caxMu KaJIOH 'y30IITaHI.

Hap acapxou miaimuu oaumonu coxa A.H. Agamosuu [1], JI.B. KonTyHos
[1], B.A. Jlonyxun [14], }O.3. 3acnaBckuii [14], B.B. Cemuxun [15], M.H.
No6parumos [15], FO.U. benoycos [11], B.B. Jlassimos [11], A. Kamb6edop [17],
H.I'. Tpynax [25] Ba qurap MyXakkMKOH Ta4ypuOau Bacer Ha3apHsIBiA Ba amalli
ouj; 0a Taxusu Hazapusl Ba YCYJIXOU KMMHUEBUM 3UUKYHA Ba MYyCTaXKaMKYyHUU
KyXX0, MHUYYHUH CEMEHTATCUSIM KyXXOM TAPKUIIJIOP 4aMbOACT Ba HMHKHUIIOD
70/a 1Iygaact.

Jlap coxau TaxKUKOTH reoTepmii Ooiajl, Kopxou ap3anaan onuMoH B.K.
Xwmeneckuid [30], H.E. ®omenko [28], B.B. ManaxaHnoB [21] Ba gurapoHpo
KAl KapaaH JIO3UM acT.

ba wMacwamaxou OanmaHa OapJOUITAaHU CcaTXd OexaTapuu HWHIIOOTU
TUAPOTEXHUKHA Aap MIAPOUTH Mypakkadu reosorin map Yymxypun TouyuKucToH
TaXKUKOT Ba KOPXOW MJIMUM OJIMMOH Ba MYXaKKHMKOHM TO4uK —A.P. da3pioB
[26], H.M. Xacan3oza [29], M.M. Cadapos [9] Ba qrurapon d6axmmaa mrygaaHs.

XamuyHuH, 1ap TOYMKHUCTOH Map caMTU TaxUsd METOAMKA Ba TAYXU30TH
TaXKUKOTH KOHAYKTOMETPH Ba T€OTEPMil METAaBOH CaxMH Oy3ypru OJIMM Ba
myxakkuk C.K. JlaBnatmoes [10] po Maxcyc 3uKp HaMy/I.

Pobutan Taxkumkor 60 OGapHOMaxo (JIOMXaxo) Ba MaB3ybXOH HIIMIi.
Huccepratcus 00 napHa3apaolITH XyqdaTxo Ba bapHomaxo Ba CTpaTerusixou
naBiaatuu 3epuH: «KoHcemcusiu pymiaum cOXaxou MauyMyau Cy3UIIBOPHA Ba
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sHepretuknuu Yymxypum TouukuctoH Oapou naBpau comxou 2003-2015»,
«bapHoman wuctudomganm caMapaHOKH 3aXUpPaxoW THAPOIHEPreTUKA Ba
capdpakopuun 3Heprus 6apou conxou 2012-2016», «baproman wuctudoman
MaHOaBXou OapkapopinaBaHaau 3Heprust 6apou conxou 2007-2015», Jlouxaun
unmi-Taxkukotuu I'P Ne 0120TJ01028 Ttaxt yHBOoHM «CTpaTerusu pyuig Ba
ONTUMU3ATCUSIM TABO3YHM 3axupaxou dJHepreTukia. CeHapusu THIpPO-
AHTUINTUM PYIIIN SHepreTukan TOoYquKUCTOH», (MyXJaaTu n4po: coiaxou 2020
2024), vHYyHUH Aap JoWpad Jiomxau amanuco3uu Hepyroxu Oapku obuu
PoryH nupo kapaa mypgaacr.
TABCU®U YMYMHUU TAXKUKOT

Makcagy TaxkuMkKOT. TakMuwi AoAaHU YCYJIXOM HA30paTH MaxJIyJH
HaMak, cudaT CeMEHTAaTCUsIU capraxy KkabaTu HaMax.
Baszudaxou TaxXKHUKOT.
1. MaTX00M yCylau HazopaTd MaxjIyJd HaMakxXxOu TO XaJJIU CepIIyaa
Jlap CUCTeMau MaxJIyJITal€pHaAMON.
2. Taxusim MoAeNu MaTEeMAaTUKA Ba YCYJIU XUCOOKYHMHU aMallii XaHTOMU
XaJ IIyJaHu Ka0aTu HaMaK Jap BaKTU TAIIAKKYJIU POXH IMOJIOUIIIHN YAMbBIIYIA.
3. TaxJIMIn TEXHOJIOTUSN CEMEHTATCUSIM capraxy KabaTtn Hamak 00 yCcyu
CAHYUIIKM OOMM YOXXOM Ha3z0paTé Oapou MyaWssH KapAaHu cudaT Kopxou
CEMEHTATCHUOHM.
4. Taxusin ycynu ap3€oun cudaT CeMEHTATCUS Jap capraxy TalllaKKyJu
Ka0aTu HaMakK.
OO6BEKTH TaxXKHUKOT. KabaTu HaMak, KM a3 TapKuIIM EHaxim OepyH
MEOSII.
Magp3yn TaxkukoT. Ap3eoun cudaTu CEMEHTATCUSIM  capraxu
TAIIAKKYJIN Ka0aTH HAMaK.
Hasronuu mwimit. HaBroHnxou uiMum TaXKUKOT a3 UHXO MOopat

MeOOIIaH/I;



1. Ycynxou Hazopatu cudatd MaxJIyJd HaMaKXOW cepllyaa [aap
cucteMaum  MaxJjyJdrailépHaMmor  Oapon omMojla HaMyJaHd  MaxJyJiau
CEMEHTATCUOHT MHTUXOO0 Kap/a I1yaaaH/I.

2. Monenu MaTeMaTHK# Ba YCyJIM XUCOOKYHUH aMajiii 0apor paBaHIXOU
MaxJ1yJIIaBUU KA0ATH HaMaK XaHIOMU TAIIAKKYJIU POXU MOJIOUIIHN YaMblIly1a
Taxus I1yJ1aacT.

3. Taxjuau TEXHOJIOTMMU CEMEHTATCUSM capraxu KabaTh Hamak 0a
BOCHTAHW YOXXOHW HA30paTH MaxXaKrupuu o0l Oapou MyalsiH KapJaHu cudaTtu
KOPHU CEMEHTATCUOHM T'y3apOHUK/IA TITY/I.

4. Ycynu ap3ébum cudaTd CEMEHTATCUSIU capraxy TallaKKyJId KabaTu
HaMaK Taxus LIyJaacT.

AxaMuaTH Ha3apuABil Ba aMaJIMd TAXKHUKOT.

- MHTUXO00 Ba aCOCHOK KapJaHW yCYyJIM HAa30paTU MaxXJIyJu HaMakKu cep
Jap cuUcTeMaud MaxJiyJdTai€épHaMon Oapou oOMoAa HaMyJdaHU MaxJIyju
CEMEHTATCHUOHM.

- TaXUsIU MOJIEJIM MAaTeMAaTUKA Ba METOAUKAN XUCOOKYHUU aMallid Oapou
XaJllIaBUM Ka0AaTH HaMaK XaHTOMM TaIllaKKYJId POXH MOJOUIIN YaMbIIIY/a;

- TaxWsu yCyiau ap3¢omm cudaTh CEMEHTATCHSU capraxyd TalllaKKyJIH
HaMak 00 Ha3apIOIITH TAFUUPOTU MAOHU Xapopar.

HyxTaxou 6a XuMos MEITHUXOAIABAHAA:

1. Ycynxou Hazopatu cudaTh MaxJIyJId HaMaKu cep Jap CUCTeMau
MaxJj1yJITailépHaMon 6apou oMoJ1a HAMYJaHU MaxJ1yJIu CEMEHTAaTCUOH.

2. Mogenu mareMaTHKidn Oapou XalllllaBUU KaOaTU HaMaK XaHTOMHU
TaIIaKKYJIX POXH MOJIOUIIN YaMbIlly/la Ba YCYJIU XUCOOKYHUN aMaJIi.

3. Ycymu reoTepManuu ap3€oun cudaTm cCeMEHTATCHUS Jap capraxu
TalllaKKyJI1 KabaTh HaMaK 00 Ha3apAOILITH TAFHUPOTU MAaJOHU TaPMUTUX.

Jlapayau YbTUMOJHOKUY HATU4aXO0U JUCCEPTATCHS.

Hap wapaéHu ry3apoHHIaHA TaypuOaxou CaxXpOUM T'e€OJIOTH-TeoDU3NKiA
Jap COXMIIM Yany HEpYroxu obu Gapkuu POFyH, map TapkumM EHaxmi, ku

kabaTu Hamak OepyH Mebaposis, HaTM4axou Oa JacT oBapjallyia xXxaM as
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qyUxaTd MHKIOP Ba XaM a3 auxo3u cudatr MyBopuk 00 MabBIyMOTH
TaypuOaBUM TAAKUKOTH IEIIMHAN caxpon MeOomana. TaxKuKOTH caxpoi 00
YCYIXOM MapMaKyHUU YOXXO Ba TUpUPTAHM KEPHXO, MHUYYHUH 00 acOoOxou
KOHIYKTOMETPH Ba TEPMOMETPH I'y3apOHUIA IITyTaH/.

MyBodukaTn auccepTaTcusi OO0 IMMHOCHOMAaW HXTUCOCH WIMIA.
Huccepratcus 6a mmHocHOMau uxtucocu 2.1.8. COXTMOHM THUIAPOTEXHUKMA
TUOKU MyKappapOTH 3€pUH MYBO(DHK aCT:

- Oammm 1 “Taxuam Hazapus, YCYIXOM aACOCHOKKYHUM XHCOOM,
JOUXaKalld Ba COXTMOHM cap0OaHIXO a3 MaBOJM XOKH, TaKMUJI JOJaHU
TaXKUKOTH T'€OTCXHUKH, NUHAMUKH Ba IIOJIOMIIHN; TaxUsIU KOHCTPYKCHUSIXOU
capOaHIX0M XOKA 0apou KOp Jap MIAPOUTH MKJIMMH CaxT; TaxXUsSIU yCYJIXOHU
MEIITYUH XO0JIaTXO0W (haBKYJIJI0Ja Ba ACOCHOKKYHUM WJIMHU CAMTXOU TabMUP
Ba TaYAUIU CapOaHIXOU XOKA .

- Gangu 11 “OpTuMoaHOKMU HUCTU(OAAM WMHIIOOTH THAPOTEXHHK,
Taxusid MEBEPXOM HaBM OexaTapi, CUCTEeMaxOWM Ha3opaT Ba MOHUTOPHHTHU
HMHIIIOOT, TAKMWJI JOJJaHU YCYJIXOW TAIlIXMC Ba MOHUTOPHHTH CHCTEMaxo Ba
00BEKTXOU 00 .

CaxMmu maxcuy OOBTalNabM mapavad WIMA Jap TaXKHUKOT. Myamnud
xaJaahxou TaXKUKOTPO MyaisiH, HATUYaXOW TaXKUKOTHU reo(Pu3uKun KadaIupo
qaMBb0acT Ba YCyJIXOM HazopaTH cudaTh MaxjIyJd HaMakKu CEppO HMHTUXOO
HamyaaacT. VMHYyHMH, Myaumud ImaxcaH MoJeld MaTeMaTUKid Ba yCyIu
XUCOOKYHMU aMmaliii Oapou XalllllaBUM capraxyd KabaTh HaMak XaHIOMU
TaIlaKKyJIM POXU TMOJOHUIIN YaMbIIyAapo TaxXJIMI Ba yCyiau ap3eouu cudaTtu
CEMEHTATCHS Jap capraxy TallaKKyJn KabaTh HaMaKpo Taxysl HaMyaaacT.

TacBub Ba aMauCo3M.

Hatngaxon ©Oa gacroBapiamiyam MYXUMH —JUCCepTATCUsS  J1ap
KOH(pPOHCXOU 3epUHM WIMA-aMmaii, oatHanmuiania Ba gymxypusisi (HUITK)
MEIHUXO0JI Ba MyXxokuMma kKapaa mmyaaanHa: Ce3gaxyMUH — MakTaOu
OaitHanmunanuu  TepModu3uka  «Tepmodusznka Ba  TEXHOJOTHSIXOHU

urTiwiooTi» map nowroxu UMO, I' Ba D AMMWT Ba ITT 6a HOMHM akaJIeMUK
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M.C. Ocumi, [dyman6e — Tam60B, 2022; KondpoHcu dGaliHaIMUIATIAN UIIMIA-
amamin «ManOaxou 00, mHHOBaTCcHs, capdaro Xud3U 3aXUpaxo Ba SHEPTUID,
Yymxypun  Touukucron, 1maxpu  Hymanbe, 2023; KoudpoHcu
OavHanmunanuu uiMi-amann «XIII Xonumu JlomonocoBm», kucmatu III.
Nnmxou tabun, ymanbe, 2023; KorndpoHcu qymMmxypusiBuu uiMi-amani (60
UIITUPOKK OaliHamMmiani) «TepMOMKTHCO Ba XOCHSTXOU TEPMO(PU3UKUU
Moaaaxo», Jymanbe, 2023; KoH]poHCH YyMXypHsSBUU WIMA-HAa3apUSBA
«3aMMHAXOW TAIIAKKYJIEOMH XaMIHPOUU WJIM Ba HUCTEXCOJIOT Jap IIApPOUTH
PYLIIN TEXHOJIOTUAXOU TEeXHUK»; CeMuHapu miaMmii «Taxauimm HaTHU4axo Ba
TaKMUJIA Ha3opaTu cudaTh KOPXOU CEMEHTATCHUSIM KUCMHU OOJIoMH KabaTu
Hamax», JJI, Janrapa, 2024; KondbpoHcu OaliHaIMWIAINU WIMA-aMalli
«Taxussm WMIMXOM MaTEeMaTHKHA, JAaKWK Ba TaOuim BoOacra 0Oa TaxcWil Ba
nucrexconot», Jlanrapa, 2024.

HHTHIIOPOT a3 pyWM MaB3yHM OUCCEpTATCHs. MyXTaBOM aCOCUHU
auccepratcus gap 18 kopu domi, a3 yymjia, 7 MakoJia Jap MadaJulaxou
taxpupmaBangau KOA wnazmu [lpesunentsn YT, 2 marentu Xxypa gap
Yymxypuu TogukucroH, 1 mateHTH ABpyocuéin, 5 mMakojia Jap MaduMyaxou
KOoH(ppoHCXOU OaltHAIMUIIAIHA, YYMXYPHUSIBA Ba JOXWIIHA Ba 2 JaCTypH TabIUMA
MHBUKOC €dTaacrt.

CoxTop Ba xauyMM guccepTaTcus. [{uccepraTcusi a3 MyKaJiuMa, 4axop
000 Ba xymocaxo nubopat act. Xaumu ymymuu kop 155 caxuda (a3 yymmna 137
cax. MaTHMH acoci), 36 pacm, 23 yagsai, 5 3aMuMma, pylxaTh aaaOHETH

uctudoaamyaa 125 Homryiipo nap 6ap Merupan.
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BOBMU 1. IITAPXY XOJIATU UMPY3AU CAPBAHIXO JIAP
YAXOH BA YCVJIXOU HA3OPATI BAPOU TAXKYPCHUH
CAPBAHIXO JAP YNTHCXOU MAXJIYJIIIABAHJA

1.1. IIIapxm oMopi Ba ry3amrTan capOaHIXOH BalpOHIIy/Ia 1ap YaXOH

Hap Mukécn 4yaxoH 3ué€na a3 60 xa30p HEPYroxu IIEKTPUKUU OOUU
nopon obaHOOpxo (avomusasT MekyHaHna. OHxo Oaxpu 0OEphm HaMydaH,
TaBIUIM HEpYU OapK, TAH3UMU Yapa¢Hu 00, KMIITUTAPA, UCTUPOXAT Ba Faiipa
nemouHi myaaanyg [97, 70].

Axcapu capbaHaxo Aap 4axoH 00 uctudoga a3 JOUXaBy Tapxxo Ba
TEXHOJIOTHUSIXOM XeJIe MyOCHp COXTa IyaaaHa (XapuaHJ XacTaHj Oab3ealnoH,
KU 3uéaa a3 Sk acp mem OyHén mryaa OyaaHa Ba X010 xaMm OomyBaddakusT
MaBpuau uctudoaa kapop gopana). OMopH 4axoHA Ba PYyUIOAXOU COJIXOU
OXHUp a3 XaTapyd BOKEUM XapoOlllaBit Ba XaTTO XapoOOIIaBUM HUHIIOOTH OO#
maxoJaT MeAuXaHA. DXTUMOJMATH cajJaMaxo Jap WHIIOOTH THAPOTEXHUKMH
nac a3 30-40 conu uctudomadbapun ouxo xene meadzos [91].

Hap Oucép MMHTAKaxo Jap HUHIIOOTH OOTabMMHKYHH cajaMaxou
danokaTtoBap 6a aman oMmagaaH. Jlap Tabpuxu MyXaHIUCHUU THAPOTEXHUKA
oaTxon azuMepo cadT KapaaH[, KU Jap HaTU4YaW KaHJalIaBUU capOaHIxo
nap napéxou Xyanxd Ba fAuc3u map Ocué, Muccucunu Ba Muccypu nap
Awmpuxoun IlIumomni Ba Jlynaii nap ABpymo 6a amar oMaaaHI.

Okubatxon ¢doynabop map oced aumanu capdanaxon HOB Ba
obanbopxo map MMA (capbanaxou bur Towmmcon, kynu Kanon, CeHT-
®dpancuc Ba TutoH) 6a kain rupudra mymana. Mukécu xapoOUxou MUJLII
XaHromu cajgamaxo gap daponca - kaHgamaBuu capOaHau ManmacceT aap
MoOXM Jekabpu conu 1959 Ba map Htamus - I'peHo Ba BaiioHT 6a MuEH

oBapaauz [91].
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Hap moén mmconxou oxubarxoum (PastoxkaTtoBap map 0Oab3e HHIIOOTH
TUAPOTEXHUKUH YaXOH oBap/a IIygaaHI.

«Capbannu Baitont. Capbanau apku Baitont (Mtanus), ku Oananauari
261,6 metp, gaposuam 190 meTp, maxHouam gap mos 23 metp Ba Gapar 3,9
METp acT, TaMOMaH BaipoH Hamynaact. Jlap Hatugam 6a ob6aHOOp
dbapomaganu sgpuy a3 Ooyion Kyuiam o0aHOOp mopugaaHu o6 0Oa aman
omanaact» [90, 91] (Pacmxou 1.1 Ba 1.2).

Hap comu 1960 myp kapjaaHu obaHOOp oro3 rapaujd Ba gap couu 1963,
BakTe KM 00aHOOp Oopu aBBajl Jap caTXu OanaH IMyp Iy, ¢hagokaT pyx J01
Ba JIap JABOMHM CE€ COJI XapaKaTXOW 3UENM 3aMHUH MYIIOXUJA Kapja LIyJdaH/I.
OO6wm a3 6omou mymTa mypiryaa 6a tamadoTu 3uén OOUC TapaAuj, Bajie Xyau
cap6anyg ycryBop Mo [90, 91].

9 - ymu okts6pu conmu 1963, Takpuban coatu 22:39 makuka 0O BaKTH
['pyHBUY map WH 4O sIKe a3 cajaMaxoM KaJOHTapWH Jap COXTMOHH TabpHUXU
THAPOTEXHUKH PYH J10J, KU a3 Pyd XHMCOOXOM T'YHOTYH a3 2 TO 3 Xa3op Kac
xaJiok myja. «ba xocan o6anbop map 3apdu 45 coHuss aHOYXU YUHCXOU KyXUU
Japo3ualiod 2 KWJIOMETpP, MacoxaTamioH 2 kM? Ba XaymMu Takpuban 0,2-0,3
KM, K1 KaOJIaH 1ap XoJIaTh KaMme Xapakat oya, ypy pext. Kocan o6anbop a3
catxu 00 To Oananauu 175 MeTp a3 aHOYXU YUHCXOU KyXi myp wIyd. Spu
Oooucu yopumaBuu o6 map 6omou Kyiaum capdanm 60 xaymu 3uéaa a3 S50
MUJUTMOH MeTpHU Mykaab 60 kabatu 150-250 M (TuOKHK capyaniMaxou T'yHOTYH)
rapaua. Masyu Oy3ypru o0, ku 00 cypwaTtu 8-12 M/C a3 Xyayaxou MHOEHMH
Mery3aiT, Jopou 6ananauu 1o 90 metp 6ym» [90, 91].

Hap HaTmyau Oa amMajd OMaJHM WH BOKEaW MYIXHUII YaH JIeXaBy
KHUIIUTOKPO XapoO Ba COKMHOHU OHXO (aBTHAaHA. A3 jax3am (papomamaHu

Ap4Y TO Myppa XapoO IIyJJaHU OOBEKTXOU MOEHOO Xamari 4 makukKa ry3aiuT

[90].
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Pacmu 1.1. — Cap6anau Baiionr nemr a3 Pacmu 1.2. — Cap6anau Baiiont 6aba a3

camama camama

Jlar3uiu 3aMuH, KU TaJpudaH 0a xapakaT gapoMai, aap 0ab3e 9ouxo
To 30 cM/mabona 60 GapoBapaanu o0 a3 capbana O6o3momITa MIyd, cCaTXU 00
MMacT LIy Ba XapakaT KaTh rapaul. MyXaHOUCOHM KyXi, KU JIAFKUIIA
3aMUHPO MYOUHA KapAaaHj, SK JaJie]ld MyXUMpo 0a 3bTHOOp HArupudTaH,
KA CaHI Jap YUHCXOM KyXi@ 00 Trui aap kabaTtxow OalHUXAMI YOUTHUpP
IIy1aacT, KU OH XaM4YyH paBFaHW MOJUIaHA amaj Kapjaa, Oa xapakatr
mycouaat kapna [70, 90].

«Cababxoun acocuu (BapomajaHu fApU a3 HUHXO JOHUCTA MEIIaBaH:
OaslaH[ IIyJIaHu caTXW OOXOM 3epU3aMUHM J1ap BOJA Jap HATUYaAU COXTMOHU
capOaH; 0OpPOHXOM AYpY Aapo3 gap ToouctoHu coiu 1963. CapbdbaHa ycTyBop
MOHJI, TapyaHjie KU capOOpUM OH a3 ap3ulld JIOMXAaBHAIll YaHIUH MapoTuda
3uén Oya. dap carxm mymita xamara kapub 1 merp OetoHpo miycra Oypaa
oy [90].

Xamar# map 3apdu xadT gakuka 00 YyHHH XapoOuxopo 0a amaj oBap/:
MaBY NaH4 Kuljiokyd Bojauu aapéu Iluas (Bunnanoa, Jlonrapone, IMuparruo,
PuBanta Ba ®a3) - po TaMoMaH XapoO Kapja, MHUYHUH Oa sSKYaHI Maxaiu
JUTApW axXOJIMHMINUH 3apapW 4yuaan pacoHua. Jap wapaéHu cemy Jioiio0,
canro6 Ba o6m a3 1900 To 2500 madap omam xamok wmygaHg (Oab3e

capuarMaxo Takpuoan 3000 kypooni merysnm) [90].
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Capbanmu Cenr-®pancuc (MMA). Capbanau apka-rpaBUTATCHOHUH
Cent-®paHcuc, ku Oananauai 62 m, naposuait -210 M Ba radcein gap mosan -
52 M acT, K KUCMH TaMOMHU CHUCTeMau capOaHIX0 Ba 00aHOOpPXO Oya, KU
Oapou 60 00 TabMUH KapJaHU YyHHUH SIK MEramnojucu pymaéoanga, MOHaAHIU
Jloc-Anuenec nmemobuni mymaact. OH gap JaBOMHU Oy COJI — a3 conu 1924 to
coiim 1926 coxTa mygaacr.

Ba nap moxu maptu conu 1928, capbana kaHga 1mya Ba 45 Muiuiuap
JUTP 00pO paxo Kapj, KM YaH] Maxppo 3¢pu o0 MOHJ Ba XaJau akkaa Aap
Hatuyau uH danokat 600 Hadap daBtumana. babarap yacaaxopo map
capxaau Mekcuka naigo kapaana. OXupuH OOKUMOHJIaX0u KypOOHUEHU WH
oatu Tabun gap 6ueo60oH comu 1992 mapédt kapaa myaana (Pacmxou 1.3 Ba
1.4)[70, 89].

Hapxon Oabau cap MLIyJaHU COXTMOH CapMyXaHIHC Ba OWHOKOPHU
capbang Buisim Mynxosiana kapop 104, KM JIOUXapo TabXup aoja, 603 3
MeTp OajlaHim WJIOBAa Kapaa, xadyMu obaHOoppo a3z 36,5 to 39 MuIMOH
Mykaad MeTp 3u€a KyHaHa. ap Jouxau capOaHI TaFriMpOTH HA YaHAOH
KaJIOH JIOXUJI Kap/a IIy/I.

Hap comm 1925, BakT a3 oHe, KU capOaHg kapub HHUCG Oa oXup pacuaa
oyn, Mynxommana 603 3 MeTp 3aM Kapj, Oamanguu capOanHm 0a 59 merp
pacua Ba UKTUI0pU 00aHOOp 47 MUUIMOH METPU MyKaad oOpo TaIIKuiI JO/I.
XaMuH TaBp, 00 dapMOUIIM capMyXxaHAuc OajaHauu capOaHa 6a 63 meTp

pacun [89].
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Pacmu 1.3. — Capbanau Cenr-dpancuc o | Pacmu 1.4. — Capbanau Cent-dpancuc nac

cagama a3 cagamMma

Conxou 1926 Ba 1927 xaHromu mnyp uryaaHu obaHOOp jap capOaHj
TaApKUIIXO Maigo myaana. Jap raBoMmu Moxxou oxupu coiu 1927 Ba To moxu
Maptu coiin 1928 obanbop 60 cypbatu kamy oOemn goumi myp mya. Canaum 7
MapT 0a caTxu Tappoxi pacuja Ba MynxojaHa ¢papMOUI J0J, KU MypKyH#
KaTh Kapjaa ImaBaj. Xyau xaMoH xadta jgap Oopau Tapkuiixo Ba Qypy
padTaHu caTXM pOX Jap MHUHTAKad MyIITHOOHU MIAPKUU capOaH] MabliyM
mryd; To cyoxu 12 mapt catxu pox 30 cm rapk mryn [89].

Ce nmaxuka mem a3 Huchu madu 12 maptu conu 1928 capbanau CeHT-
dpaHcUC KaHaa Iy,

TadTumm ry3apoHHUIam KOMHUCCHSIM XyKyMaTd HUIINIOH JOMA, KHU:
aHmo03axoM capOang 6a ctangapt MyBodukaHA;, OeToHEe, KM 6apoW COXTMOH
nctudoaa Memya, xyuicudat Oya; 1ap JaBpan MyausHITyIa 3aMUHYYHO#n Oa
amaJjl HaoMaJaacT; TaXKypCi Jap caTxu OajgaHa Kapop JTopajl.

AMMO OH 4Yoe, KM HMH TaxXKypch Ty30IlTa IIyJaacT, MOpPO paBIIaH
rapaoHa. MabiayMm MemaBaj, KM KaHOPU MOEHU POCTU capOaHI Jap Termau
YUHCXOM CITIOJIaT# a3 YUXaTH TaXKypCi MaBOJIU XeJie HOYCTyBOp Meucto. Jdap
HaThya 6mHO Qypy pexT [89].

TaxkukoTn HUCOATaH KO HUIIOH JTOJAH/I, KU capOaHd Jap TapKUIIN
KaguMia kKapop mopana. bap acapum BopummaBum o0 Tapkumr 0a Xapakat
napomas, Ku 6oucu gpouna rapaus.
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Capbanmu Mammacce (®Paponca). Capbanau Manmaccer (Barrage de
Malpasset) sixk capbaHau KaMOHIIAKI Aap Aapéu Peitpan map ®@apoHca act, Ku
TakpuOaH 7 kM mmmoaTap a3 maxpu dpexyc 60 Oamanguu 65 M, mapo3uu
KyJui1au 222 M, naxHoOuu Kysuiaamn 1,5 M, maxHouu mnosam 6,82 M Ba maxHOU
o0xe3un 330 merpu Mypabbab coxrta myaaact. MHIIoor 6apou TabMUHHU
MHMHTaKa 00 00U HyIIOKH Ba 00€pi coxTa mygaact (Pacmxou 1.5 Ba 1.6) [88,
91].

COLL. RWLV

£

Pacmu 1.5. — Cap6anan Masnmacce miem a3 Pacmu 1.6. — Capbanan Manmacce nac a3

cagamMa cagaMa

Hap 6opau coxTMoHM capbang gap Ppexioc xaHy3 comu 1865 cyxaH
MepadT, aMMO a3 cabadbu rapoH OyJaHM JIOMXAa COXTMOH TaHXO Jap cojim 1952
oro3 Imyaa (THOKU MabIyMOTH aurap — coiau 1941), nap comu 1954 6a aHgom
pacuj, gap XoJjie KU KOPXOM COXTMOHW YaHJIMH MapoTuba 00 KOopHapTouu
KOPrapoH, KM a3 aHJ03al My31 MEXHATAIllOH KaHOATMaH1 HaOyaaHI, Xxapob
kapaa myna. Jap HuxosT, pox0aponu gouxa 6osa cudatu 0eToHpo O6a TaBpu
quaai capda kyHang [88].

BazbusT a3 od cabab Gaarap 1y, K 1ap Ha3AUKUM capOaHI MyHTa3am
TapKMIIXOM MaBOAW TapKaHIauW KyXHA aH4YOM [J0Ja MeIIya Ba Jepe
HarysaliTa COXTMOHHM IIOXpoxu A8 map Ha3gukuu OH - 00 mcrudoma as
MaBOJIM TapKaH]1a Oro3 11y [88].

CapbaHam HaB Jap XOJIATH JAXIIaTHOK Kapop JOIIT, aMMO COXUOOHH

OH a3 00y XxaBO OEHMXOST XyHIOaxT OydaH[ - JaBpau XYIIKCOJIUM MMaH4YCOJIa
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Jap MHUHTaKa MyKappap kKapmaa 1ya, K 0a Tydaitan oH obaHOopu capOaHau
Manmnacce Ha Oemrap a3 Yopsiku UKTUIOPU OH Typ 1y [88].

19 HOs0pu commu 1959 nmap mMuHTaka MaBcUMU OOpOHrapit cap IIyi.
O06anb60p 3y myp 1Iya Ba MabjIyM LIyA, KU capbanau Majnmnacc ailHaH XaMUH
TaBp 00 Mepe3an [88].

2 npexabpu comm 1959 Gopmmor Oac Hamrya, o0 a3 kaHopu capOaHI
anmnakaid gap Macodau 28 caHTUMeTp Kapop aomT. KopmaHAOHUW WHIIOOT
OoHru u3TUpPOO 3a7a, a3 MAKOMOT Oapou paxonuu 06 U4o3a Mypcuaaan, aMMO
0a oHxo uyo3za HagonaHa — 200 meTp a3 capOaHI HaBaKakK TaxKypcuUHU
OCTOHMU ITYJIM IIIOXPOXH COXTalllaBaHAApO ry3o1Ta OyaaHa Ba OCpyH mIygaHu
00 MeTaBoHa1 6a OHXO oced pacoHasn [88].

«Max3 gap Xyaud XxaMoOH py3 Jap coatu 18 Oapou KMCMaH KyIIOJaHU
obnapTo Myo3aT rupudra Iya, ammo uH kudos Hadbyn. Hap coatm 21-13
Jakuka capbaHau Manmnacce BapoH Imya. Magpou OypukTUaopu o0 0a
paxHa papomaj - 6amanauu MaBy 6a 40 MeTp pacua Ba 60 cypbaTu Oemrap a3
70 KUJIOMETP J1ap K coaT xapakaT kapa» [88].

Jlap maBomu 4yaHA Oakuka Oy Jexau xypaakak: Manmac Ba bo3on
KOMMJIAH XapoO Iyaa, MIOXPOXW COXTalllaBaHAa HU3 3apapu YUIAA AU1aacT
[88].

Capbann gapxon ¢ypy pext, maccan Oy3ypru obOu yoOayoKyHaH[a
MUCIIM TOPIIEH KOP KapAa, XaBOW INeEIu OHpo (duilnypaa, oHpo 6a MaBuu
MypKyBBaTe TaOAWI A0, KU TAMOMHU Japy TUPE3aXOM XOHAXOPO Jap poxXHu
cynHamit ky(T. ITac a3 oucT gakuka yapaéuu MaBy 6a dpextoc pacuaa, HUCHHU
KUCMAaTH FapOUM maxppo myppa 3epu 00 Kap/ Ba cuiiac TaMmoMu o6 6a 6axp
padT [88].

Bap acapu odatu Tabuin 423 Hadap xymra € 6emapak mymaana, ku 135
Hadap KygakoH OymaHa. Arap HU30MHUEHU SK MOUTOXU XaMcos 0a aMaluéTu
HavyoTAUXUU Oenyo3aT 00 umctudoma a3 4yapx00Jx0 IIypPyb HaMeKapaaH]I,

MeTaBOHUCT TajladoTu Oemrape 6a 6op opan [88].
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Capbanmu bankso (Xuroit). CapOannu 3aMuHIN baHKsI0 1ap pyaxoHau
Kyxe nap Uun 24,5 metp, naposuai -118 merp Oyna, 3apdustu obanéopu
TakpuOaH 492 MWUIMOH METpU MyKaaOpo TalKWJ MeAuxal, COXTMOH Jap
aBousiu gaxau 1950 nap yaxopuyou OapHOMan MWUIMK YWJIABTUPHA a3 00Xe3i
Ba TaBJIUIM HEPY OF03 myaa Oya. bamanauu capbang 6a ooxezuu «1000-coma»
ToboBap Oy [87, 91].

NuuyynuH, 00 HazapIOlITH KOHCENcHusiu 3xTumosinu ob6xe3uu «1000-
cola» XaHromu OyHEmU capOang 00 Makcaau capdaum Mabjar TacMHUM
rupudra mya, ku mymopau 3ax0ypxo a3 12 6a 5 agag kam kapaa IiaBajl.
I'uaposnorun mamxyp Yen Cunpo, ku 6a MH TaaOUPXO CaXT IBTUPO3 OaCH
Kapaa Oya, MaBpuIud TaHKWA Kapop rupudta, 6apou 3xTUET HakapaaH Oa
MyIu XalK aibaop kapaa, a3 kopu ¢dawon ayp kapaa mya. On 6a TaBpu
MyKappapi 3uéna a3z 20 coi xu3mMaT MeKapl, TO OH J1laMe, KU TabuaT TaMOMHU

xucooxou axruMonnpo 6apxam goxd (Pacmxowm 1.7 Ba 1.8) [87, 91].

Pacmu 1.7. — Capbanau banksio nenr a3 Pacmu 1.8. — Capbanau banksio mac a3

cagaMa cagaMa

Moxu aBryctu conu 1975 nap Yun tydonu naximardbope 60 HOMU 3aHU
xanmuMm Huna pyx non. Mukinopu 6opuiiot gap sk mabdoHapys (1631 mm) a3
catxu xucoomyaau conona (800 mm) 2 mapotuda 3uén oya. O6xe3n 6a MuUEH
oMajga, KM a3 pyu XUCOOXOHU MeIlaki, Ha OewItap a3 K MapoTuda gap ay

Xa30p COJI pyx Meaoa!
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ITac a3 wana py3u 06xe3i, capbanau xypau llumantan, ku nap 6071006
qOWUTUp acT, aBBAIMH Iyga ¢ypy pexT (oH OGapou o00xe3um maHdycaacoia
nemouHA myga Oym), mac a3 OH peakcusiu 3aHqupi oro3 €PT. dpeHaxxopo
aUrap Ha4oT JAOJAaH MYMKHUH HaOym, oHXO 00 yoi Oacta OyaaHa; MHUYHUH
dbypcat HaédTana, ku 60a capbaHaxo 3apbau XaBoW 3aHAHM, TO KU SIK KUCMHU
00po aurap kyHaua. Capbanau bancso ¢ypy pext [87, 91].

Yapaéuu o6e, ku Oamanmmam Oem a3 7 meTp Ba maxHouam 10-15
KuioMeTp Oya, ©Oa Maxamiaxou wuctukomatan ¢ypy pext. I[Haxpuan
JlaoBeHUYEH, KM ap MOEHOO BOKEh Oy, 1apxoi 3epu 00 MoHAa, xamau 9 600
Hadap COKMHOHM OH YOHM XyIpo a3 jaacT aoaana. Jurap capbanmxou
XypATape, KU Jap MUHTaKkaum o0xe3d qyourup OyaaHa, HaTaBOHUCTaHA padbu
ocaTtu Tabui maBaua. dap oH py3, gap MayMyb 62 capbaH a3 Kop 6bapoma.

MyBoduku MabIyMOTH pacMit OeBOocUTa Tap HaTUYau 00xe3d 26 Xxa3zop
kac xamok 1mya. Mmosa Oap wuH, OabmaH TakpuOan 145 000 nadap a3
snuaeMusaxo (60 udmocmabuu 00) Ba rypycHari ¢aBTumaHa. TuOku Oan3e
XMCO0X0, IIyMOpau yMyMuu KypOoHuEHn odaTtu Tabun a3 10 MmuminoH Hadap
ry3amrt [97, 91].

Hap naiiu ux opatu Tadbuin MakoMoTH YnH Ba3bu TaMOMHU 00aHOOPXOHU
OHpPO Jap capocapu KuIiBap TapTUIl KapaaHA. 3uUMHaH, Oapou padbu
oKMOaTxou 00xe3n xyau xaMoH ruapoior Yen CuH, KM XaHTOMHM COXTMOHH
capbanau baHcs0 NEMHUXOAY OTOXit Ba TAHKUIU ypO HUCOAT 0a oAHIaOUHUN
xatapu obaHOOp pan Kapaa Oymana, mnap OGaprapad HaMydaHU XaTapu HH
o0xe3m yanb kapma mya. Xyaud capOanm TaHxo gap comu 1993 Gapkapop
Kappaa myn [87].

XaHy3 map BakTh OyHEMM capbaHa Oa XaTOTMXOW YUIIA POX 107a, OH
«FEYUID» XypJa, 00 TAPKUIIXO MyIIOHMAA IIyJa, XaTTo Oe 00Xe3d TaxXIuau
KaHgamasin Mekapia. bo €punm  MyxXxaHIMCOHM 1ypaBin capbaHa 60
KOHCTPYKCHSIXOU MJIOBATUH OXAaHH TAbMHUP Kapja IIyJ] Ba Jap TaMOMU XUTOM

capOanau 603bTUMOATAPUH Oa Xxucob Mepadr.
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Bane 603 sx macoun — Hoku(oOs OygaHW HYKTaxou oOkami 0a MuEH
omana. Hap aBBan 12-tom oH 6a Hakmma rupudrta myga Oy, Bajie 60 cababu
capdakopi TaHXO S-Toall coxTa Imyaa Oya. JlomxakamoH Ba paxOapoHU
oanananosu Yymxypuu Xajnkuu UuH OoBapit JOIITAHI, KU Jap Xa30p COJIU
osHAa obxe3uu "myxazopcosia’ € XaTTO a3 MH XaM IaJuaTap Aap T'YMOH acT,
K1 0a amaj os.

Kapop map OGopaum gact kamujaaH a3 oOryszapxouw '"uioBari" Oapou
MapayMu YuH oH Kajap ¢pouaHOK Oy, KU OH O0a capOaHIXOu AUrape, Ku aap
napéu JKyxs coxta MemaBaH/I, maxH 1y [87].

Cababxou xapakTepu aurapjaointa Hu3 OyaaHa. ABBallaH, XaJaMOTHU
00yXaBOIIMHOCH TMEHITyi KapAa HaMETAaBOHMCTAaHJ, KM KUIIBAp 00 UYyHHH
o0xe3un asuMm pyoapy Memanan. CoHusiH, XaHy3 6 aBryctu coim 1975
MabMYpPUSITU capOaH] KyIIOJaHU HYKTaxOopoO MEXOCT, Bajie pox0apoHU
oMMapTada uH KOppoO MaHb KapIaH/I.

Ba BakTe KM MabMypHSATH HMCTTOX OO BYYyaud TaxTH TaXIUIH XaTap
Kapop JOIMITAHAIIIOH Kapop M0JaHd, KU YOHX0ou oOTy3appo KYIIOsa Baje WH
amajn 6apop HarupudT — TO UH BAKT OHXO Kapub myppa 00 JIOH IMyIIoHuIa
myna Oynana Ba 00 a3 oH 4o qyopi HaMmerait. CeroM, paxHalllaBuu capOaHau
[[IumaHTaH, KU gap 00710001 Magypo 4ourup Oy/1, HAKIIU XaJIKyHaHaa 003U/ -
00 3y 0a capbanau baHcsio pacua Ba 1ap 4aH Jiax3a OH HecT myf [87].

MyBoduku maBogu Kommuccusiu OaliHanxanki oupg 0Oa capOanaxou
KaJIOH Jap 4YaxXxOH Xap COJ Jap HWHIIOOTH THAPOTEXHUKA Kapubd ce xa3op
danokat pyil Meauxaa. AmbaTra, akcapu OHXO 0a okmbaTtxow (amokaToBap
oBapjJla HaMepacCOHUAAH/, BaJle Jap Xap cypaT xap SK xojaTu (aBkynoaaa
6051 My(accar oMyxTa maBaj, TO Aap OsSHAA TaKpop Hamasan [91].

Cababxou acocuu cajgamMaxo KamMOyauxo Jap XaJ/uld JIOUXaBi Ba
TeXHUKA MeOOIaH, K XaHTOMH a3 JacT padTaHU CypbaTH IaJIUAN YapacHu
00 map maBpam 0o0Xe3uu MIagul, HOKU(OS MycTaxkaM € YCTyBOPHH HUHIIIOOT,

nedopMaTCUIXOou KalloH (YOMHMINMHG, 4o0ayoIaBi, OalaH/IIIaBh), HHYYHUH
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baboauITH FapuKaHOATOAXIN XaaaMOTH HcTUdhOIabapi 30XUP MeIIaBaH]I
[92].

ba raitp a3 uH, cababxo MeTaBOHaHA CUP(d TEXHUKHA (BAaMpOH IIygaHU
JlapBO3axXOU MHIIOOTH o00xe3d a3 cababu rox-rox ucrudoga HaMmyJaH,
HaOyJaHW HUTOXJIOPHUU IEMTHPUKYHAH/A, JaBpa 0a JaBpa CaHYMIaHU KOpU
OHXO, 0a TaBpu (aBpi KaTh rapaujlaHd TabMHHHM Oapk, QapcyaaiiaBuu
YMyMHH BOCUTAaxoOM acochi) € tabuim (3wi3wia, Tapkuil, TyhoH Ba raiipa)
OolIaHI.

TakpubaH yaxOopsikKh TAMOMHU BaWMpOHIIABUM CAPOAHIXO Jap HATUYAU
00xe3uu maaua a3 00JIou Kyjla, BaKTe KM caTXu o0 capOaHj a3 OajlaHIuu
BOKEMM capOaHj] 3uEA MellaBaj, KM OHPO JIOUXAKAIIXO HOAYPYCT XHCOO
kapaaann [91].

bo Hazapgomtu uH MmyHocuOaT Basudan 6axoauxi 6a X0JaTH UHIIIOOTH
TUJIPOTEXHUKA Ba TAaYXU30TH MEXAaHUKA Oapou capu BaKT aHJCUIUIaHU
TaAOUPXOU TEUITUPHA Kap/laHU Ba3bUITH (DABKYJIO1a MAaXCycaH MyXHUM acT.
Hap Mapxuian aBBaj 60 aHYOM JI0JIaHU TAbMHUPHU ACOCH, KU XapO4OTH OHPO
00 3apape, KU cajamMa pacoOHHJa METaBOHAJ, MyKOUcCa KapJaH MyYMKHUH HECT
[91].

Tubku mabaymotru Komuccusiu baliHaaMmuinanuu capOaHIXxou KaJlOH
(KBCK), map xonu xo3up aap 4axoH 3uéna a3 45 000 capOaHau KajaoH COXTa
mygaaH, ku 3uéna a3 60 % oHxXo IpyHTH XUCOOUAA 1Ty IaaH .

[lymopau 3uénm uyHuH capbanaxo aap Xoswiaua (100 %) Ba AHrmms
(67%), xamtapun gap Hopserus (19%) Ba Asctrpus (12%) mydop MeosiHSI.
Takpuban map 40% capOaHIXOM T'YHOTYH, caJlaMax0 Ba paxHAIIaBUM TIEIIN
dummopi 0a xaiia rupudTa mymaasg [91].

UyHOH KM amaldsl HUIIOH Meauxajd, a3 XamMa OOIbTHUMOJATAPUH WH
capObanaxon OeToHA MaxcyOd MemaBaHI, Mac OH capOaHAXOW CaHT#H-
3aMUHHAHI, KU TakpuOaH 3 O6apobap kamTap bTUMOJHOKAH Ba Jap akcap
MaBpuIX0 (aloKaTXxo Aap HaTH4au a3 00JIOM KyJUlau oHxO (papoMagaHu o0
0a amaj omaIaaH/I.
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Hap wanmBanxou 3ep omop ompa Oa Oacomamm cababxou cagaMaxou

nHIooTu TuApoTexHukn (Yagsamu 1.1-1.2) Ba MyToOuku Oacomaau

XOCWIIIABUM CalaMaxo JIap HAMyAXOU 'YHOTYHU capOaHIX0 oBap/ia IrygaaH/

[91].

Yagsamu 1.1. — bacomanu cababxou I'YHOTYHH calamaxo Jap UHIIOOTH T'HIPOTEXHUKMA, KU

00 TalIaKKyJM MaBYXOU PAaXHAIIABA MyCOUIAT MEKYHAH]I

Ca6abu paxHamasi Bacoman, %
Baitponmasuu Taxkypci 40
Hoxudosrun TaBoHOMH Ty3apHIITN 00Mapox0 23
Hopaconxon KOHCTpyKTUBI 12
TaxmuHau Hobapobap 10
®unropu OanaHaM XOaura (Kanwuisipin) nap capOaHau mycramyaa | S
AmanmuéTu xapom 3
JlapxuIim KaHOPXO 2
WUmnatu maBog 2
3aMUHYYHOR 1
Hctudonamuxum HOQypycT 2
Hap Mmaumy: 100

YagBamu 1.2. — bacomaau cagamaxo 6apou HAMYJIXOU T'YHOTYHU capOaHIXo

Hamynxou capbann Canama, %
CapObannu rpyHTR (3aMUHIT) 53
Capbanaxon Myxodu3aTi a3 MaBOJIU TaX4omn 4

beToHu rpaBUTATCHOHI 23

Kab63an oxanybeToHit 3
CapbaHau HAMYIXOU AUTAP 17

Hap maumy: 100

1.2. bappacuu capbaHaXxoe, KH a3 YAHCXOU MaXJIyJIIIaBaH/Ia COXTa IIyJaaH]

Jlap aMaJIlsin COXTMOHHU THUAPOTCXHUKHU YaXOH K KAaTOPp HHIIOOTC

XaCTaH/l, KM a3 YMHCXOM raygopu kapOboHaTi coxTta mynaana. KamoHtapuHu

OHXO0 KOMIUJIEKCH 3iekTpukuu ooun Kama, capbanaxou Tounucu Ba Epesan,

KOMIIJIEKCH 3JIEKTPUKUU 001K boliro3it MeboIaHI.

CagaMaxou MHINOOTH TUAPOTEXHUKHA, KU Aap

aMaJIUI 4YaxOHU

MabJIyMaH, ap HaTUYaW KapcCTIIaBUM YUHCXOM TaxKypcid Oa aman omaja,
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akcap BakT 00 TaXKMKOT Ba MOHUTOPHUHTH mactcudar, ku O6apou MyaiissH
KapJaH! YUHCXOU KapCT UMKOHMSAT HamenoaaHd, ¢ 00 HaOymaHu Tajadbupxou
3uaau cy(pdysus amokaMaHIaH/I.

Muconun  pymaHud — Tamakkyjaéouw — paBaHAXOW  (UITPATCHOHM-
cybdo3monin gap YMHCXOM TaxXKypCUM HaMmakiaop capOanau ToOwuaucu gap
I'ypuucron Ba cap6anau Cent-dpancuc nap UMA mebomman.

Capbanmu 6etoHun TOunMCH, KU Aap MOsAIl PErcaHrxo 00 TAauHOKHUHU
17-21 ¢ous Ba aneBpoauTXOM OalHMKAabaTa Ba TWIXOM aPrAIMTMOHAH]T
nopan, 6e Taadupxou 3UIU Cell coXTa Inyjaaact. MH mac a3 myp KapjaHu
06anbop 0a kapcTimaBuu GaboJIM YUHCXOU TavI0p OBap/ia pacoHI.

Jap HaTryau uH 0abau COJIM IKyMHU 0a uctudoga noganu obaHobop gap
3epu TabCUPHU Yapa¢HU GUITPATCUOH Jap MUHTAKAW Map3uM TaxXKypch Xelie
KaM IIyJaHM MyCTaxKaMUM aJIeBpOJMTXO Ba PErcaHrxo MyImoxuaa Kapaa
mya, Ku jgap Oapobapu 6a BydyJa OMaJaHU TapKUIIXO Aap OeToH 060
JOMMBA3KYHUU XypAu OJIOKXOHM ajoxujia cadbad mry.

Bapou padbu nH x0amucaxo Aap TaxKypch Ba Maxjiyn capOaHI mapjaau
OuceépraTopau 3UAU MOJOUIIINU Aap YYKYPUU TO 25 METP COXTaH JI0O3UM OV,
KU OH Jap Oapobapu KaMm KapJaHU IMUAAATH IIyCTAallaBUU rad TanadoTu
nosioutupo 50-70 MmapoTrba KaM MeKap/I.

Hctroxu Oapkim - obum Kama (pacmu 1.9) xany3 a3 comu 1957 6a
ucrudoaa moaa mynaa Oya Ba MHIIOOTH HOAUPECT, KU OOPHU aBBall Jap COOUK
NYIIC pgap acocu 4MHCXOW HHUMIIAX#, a3 4yMjla YUHCXOU aprHITIUTMOHAH]T
00 percanrxo, JOJIOMHUTXOHU radyjop Ba MEPreiaxo, K1 Jap 3epu OH KabaTu ray
Ba MOEHTAP aprWJUINTXO YOUTUP OyIaH]I, COXTa IIygaacT.

MasbnymMoTun wMymoxuaa ouj 0a peyan TUAPOKMMUEBA [ap TOSH
MHIIIOOT MaBYyl OyJaHM yapa€HM MIyCTalllaBUU Tauypo MaxoJaT Meauxand, Kd
MH Oouncu OajlaHj IIyJaHW OOry3apOHHMHM YUHCXOU Tayjgop Ba Jap HATH4Ya a3

HAaB TaKCUM IIyAaHU (QUIIOp Aap Map3u 3€pU3AMUHUU KOHCTPYKCHUAXOU
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OeTOHN, WHYYHMH MAcCT INyJaHM caMapau 3UAId TMOJOUIINU KabaTxou

MOOAMHUN CyCT Ty3apaHJau Meprejl Ba JOJIOMHUTXOM rayjop merapaan [22,
23].

Capbanaun EpeBan map papéu
Pazgan Ba MWcrtroxu Oapki - oOum
boiirosit nap mapéu Baxm gap nmosiv uH
WHIIOOT Tad MaB4yyjJ acT, Bajie 00
MaB4yJT OyJaHW 3JIEMEHTXOMU 3UJJIU
TOJIOUIIIA Jap OHXO XaHy3 0€ 3yXypoTHu
KapcT Ba TaFMMPOTH HOTAXOHUU peuau

TUAPOKUMUEBHA  (dabonuar  Kapnaa

Pacmu 1.9. — Mcrroxu 6apki - ooun UCTOHAaHA.

Kama

[apoutn rUAPOKUMHUEBUM KAHOATOAXII Aap TaXKypCHHU HHIIOOTH
Maymyan HBO — u Xanura (Mpok) 6a BocuTam KOMIUIEKCH TaAOMPXOHU 3U TN
cypdy3us Oa gact oBapAa MeEIIaBaj: PYWNYIIA 3UIIUIIOIOUINA, KU Jap
KabaTn 00aHOOp Ka0ATXOU TAXIIMHXOMU Jap 00 XalllaBaHIApoO Aap Kabpu
00aHOOp Ba ac600x0U 0OMIAPTOPO HUIIIOH MEAUXA/I.

«u Ttanbupxo 6a unkuimodu cypdys3usu KUMUEBHA Ba KapCTIIABUU
YUHCXOM KyXil a3 XMcoOM 0a By4y]l OMaJaHU MHUHTAKaXOW PYKYJ Ba Kam
my1aHu Myooauiaan 00, 3U€] IIyJaHU MUHEpAIU3aTCUsl Ba CypbaTU IACTH
MOJIOMII#A XaJiaJl MepacoHaua [22, 25].

Taypubanm Gocamapu 06a umctudoma AOJAHH HHIIOOTH THAPOTEXHHUKHR
Jap TaxKypCcUM 4YWUHCXOM KapOoHATh Ba rayjgop Jap HaTudau Oa amar
OapoBapaanu Taadupxou camapabaxim 3uaau cydhdy3uss UMKOHUSAT A0, KU
0a a3xyJIKyHMHU KUThaXOH a3 yuxaTu THAPOKUMHEBH MypakkaoOTap: Xynadepa
(Opon), Kodapauxonu moén Ba Hepyroxu 6apxkii - oouu PoryH mypys kapaa
maBaj.

Jap 3aMoHM UMPY3 TaupruOaxou 3UEAC aHAYXTa IIYJaHI Ba Jap MOSIXOU

COXTMOHHM capbaHaxo 00 4YuHCXOM KapOoHaTUM Aap o0 XajiaBaHIa
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oomyBaddaxusar nem Oypaa memanan [66, 75]. Capbanau Poryn GeHasup acr,
KU Jap MOSM OH HaMaKCaHT 4OoUTrup acT. Taxauiu MablIyMOTH agaOuéTi gap
Ooopau 3uéma a3 30 capbangu JOpOM Tay Aap IOS HUIIOH Meauxad, Ku
MYIIKWJIOTH 0a MHEH oMaja Ha XaMellla POXHM XaJUIM KaHOoaTOaxII ITaiao
KapaaaHn [68].

Hap aManusym MaMaJuKd XOpHY Jap KUThaxOM TaxXKypcuu capOaH[
XOJUCAX0U cajaMaBii, (paJloKaT Ba JACT KalllMJaH a3 COXTMOH XaHI'OMH Aap
OypHIIIXOM TaxKypch OIIKOp HaMyJAaHM Tra4 MabilyMaHA. XoJo [aap
capbaH/IXOU MaBuyJla Ba coxTalllaBaHja, a3 kabunu Kama, Poryn, Upranaii
Ba Faiipa, KM Jap IMOsIM OHXO KabaTxou rad Ba HaMakK MaB4yJaH/I, TyIIBOPUXO
0a amay oMagaaH/I.

bexatapuu wuctudomabapum capbaHAXO Aap YMHCXOM XallllaBaHa
acocaH 00 MHTUXOOM OKWIOHAU TAJOUPXOU a3 OOIIABUU YUHCXO MyXodu3aT
HaMyJlaHU YUHCXO, HaszopaT a3 Oo0JIOM KOpPH OHXO, WHYYHWH TaIIKWIN
MYIIOXUIAX0U UHKUIIO(MU paBaHAXOU (DU3UKUIO KUMHUEBH Jap MOSU capOaHI
MYaWsiH Kapaa MelaBa/l.

«Jlap macodan 400-500 meTp a3 MexBapu capbanmun Hepyroxu Gapku
obuu PoryH, nap xaB3u 00J10#, Jap 3€pU KyHIU 00JI000U OH, KaDATXOU ropau
MOEHPO TaXIIMHXOU JaBpau ropau 000, ku 00 sk Oacrau aprujIuTXOU
TakpuOan 20 M radcugoinTa Ba K Ka0aTH HamMak, KM OeBocuTa 00 TapKUIIU
Enaxm upTu6oT mopax Ba Hapépo TaxXTU KyHYM Ha3guk 6a 300 Gypuin
MeKyHa, yourup act (pacmu 1.10).

Hap3u Tapkum 0a kabaTxoM YWHCXOM Tabakaum Iopan TMOEHH Ba
TaxXIIMHXOW Opau OoJion mapaien Oyaa, 6a sk caMT MeadTal Ba a3 UH Py
KabaTu HaMak 06a xucoou muéHa a3 1 To 10-12 M ryHoryH 6yna, nap xap 100 m
yykyp# 15 M 3u€n memana.

Cartxu 6010uM KabaTH HamMakpo Aap yykypuu 20-25 MeTp a3 XxaTTu obu

napé Ba Jap MaxJjIyd Japa Jiap caTxyd oOXOHW 3epH3aMUHA MYIIOXHIa KapJaH
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MyMKUH acT. lap moénu mar3u capOana map Macodau Ttakpudban 900 merp

KabaTu HaMaku poctadTaHaa BOKEb acT» [22, 25].

Pacmu 1. — Jlouxau HBO-u PoryH: coxTmoHu capOaHna 1ap Mapxuwiau sskyMm (a) Ba Oypuiu
acocu capbann (0)
MyToOuK a3 pyu MaBKeb, CATXU HSPO3UIM HaMaK Jap MalJgoHU

Taxkukiyaa, ku gaposmam 800 M mebomrag, 60 MaBkenm caTxu obOxou
3epU3aMUHM AJIOKAU 314 JOpPan.

®azou 60701 HAMaK, KU Jap OH HaMak IIycTa MellaBaj, a3 Opekyus
nyp wmemaBaa. MH gk maccam kaxBapaHT-CypX, Oab3aH XOKHUCTappaHT,
XOKHCTappaHT, 314 Ba rayaop Oyjaa, a3 mopaxou aprujuIuT Ba ray nubopar acr,
KU aHj03aaIioH a3 1-2 mm To 3-5 cm meborai.

«/lap uH 4o mopaxou rady Ba aHruaApuT, Ku To 30 canTumeTp Fadci
nopana, MmaBuyaand. Fadcuu oOpexuns nap 6ananauu 1010-1020 m a3 1-3 meTp
To 15-20 MmeTp Tariiup Me€bana, 6eBocuTa a3 6001 HAMaK OH 00 Maccae Mmyp
MellaBajg, Ku XaHy3 ¢uirypaa HamrygaacT. ba uH skbopa OanaHm miygaHu
CypbhaTH KOPXOM NapMakyH#d, MHYYHMH a3 Kop OapoMajaHM Tauyxu30TH
napMaKyH# [IaxoaaT Meanuxa.

UyHoH k1 a3 00JI0 nua MeliaBajl, HaMaK Ba YMHCXOM MHU300HU OH
amajiaH 0Oa oOry3apoHaHaa MeOOINaHaA, Aap MaBpuau Opekune, KU ¢a3ou
06o70M Hamakpo OeBocuTa a3 0O0JOM HaMak IMyp MEKyHaJ;, OH 0a MUCIU
YUHCXOM aTpodu Xya Ty3apHIId oO0po 3u€a KapaaacT, KU MHPO pPakaMxOU
60110, THYYHUH MAaBKEU MOEHUU CaTXU OOXOM 3epU3aMUHil Jap 00JI0OM HaMakK

ncOOT MeKyHaH» [22, 25].
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Hap Baktu coxtanu capoanau HOB-u Poryn 6a macbhanau a3 3po3us Ba
XaJamaBi Myxohu3aT HaMyJaHH YMHCXOW TaXKypCH JUKKATH MaxCyc JIOJaH
703UuM acT. TaXKMKOT Ba OMY3UINN Mydaccain XyCyCHATXO Ba XOCHUSITXOHU
YUHCXOM aCOCHHM TaxKypCd Ba aHACIIMIAHU TaJOMpX0 Oapow MycTaxKam
KapJaHd OHXO, IIaCT KapAaHW TPagueHTXOW (umop 00 3IEMEHTXO Ba
acOboOXxou MaxJaopW 3UIIM TOJOWIIA WHKUIIOGH OOIaBUM HaMaK Ba
IIycTallaBuu raypo nmyppa € kucMaH Oaprtapad kapaa, XaBpu BalpoHIIaBUN
capbanapo 6a MUEH Meopa/l.

«Bobacta 0a uH, yCyaxou OOIbTUMOJM MOHMTOPUHI JIO3UMAHJ TO
UMKOH JIMXaHJ, KU CaMapaHOKUM YOpPaxoW 3HUIMIOJIOWINA Ba Oexatapuu
TAIIAKKyJIM KabaTu HaMak capyd BakKT 0axo JojJa IIaBaHI. 3apyp acT, Ku
HUIIIOH/IUXAH/Ial MEBEPU ACOCUU CUCTEMAW MOHUTOPHHT, KM Oapou ap3éouu
caMapaHOKMM acOo0xouM HazopaTh oO0mapTo Ba TaAOUPXOU TABMHUHU

OexaTtapi Jap mosiu capoan uctudoaa MelaBaH/I.

AnbarTta, map XaMaum CHCTeMaxOoW TaBCHUSIIyJIad HazopaT fadp as
MYILIOXUIa, ap3€0i, HA30paTH XO0JaTu capOaH[l, MAPOUTH THIAPOJUHAMUKM,
TUIPOTEOKUMUEBH Ba Faiipa 00 TaXKMKOTH 3aMHHABA HU3 JOXHWJI Kapaa
IaBaH.

ANEH acT, KU Ba3bUSATH THJIPOTCOKUMHUEBUE, KU JIap IIAPOUTH TaOui
BYYY/l IOIIT, OahAu Myp IIyJaHU 00aHOOP Ba XaHTOMHU 0a KOpP aHJAOXTaHU OH
XeJe Tariup Meeoa.

bo HazapaomTu XyCcycusTXOU MIAPOUTH THAPOTCOKUMUEBUN MUHTAKKAN
capOaHj ry3apoHUIaHM Tagoupxou 3uaaucyddysus 6a makcag MyBODUK
MeOya, KA mac a3 Iyp Kapganu o00aHOoOp Ba3buUsATH  TaOUMH
TUJPOTEOKUMHUEBUPO HUTOX AOIITA TaBOHAHA. MOHUTOPUHT a3 600U pevau
TUJPOTEOKUMHUEBUN TaXKypPCHU COXTMOH Ba 0apou caMapaHOKUU TaJ0UPXO
3UAAN ITyCTaHU KabaTh HaMak Oosif XycycusiTh ad3alusITHOK Ba MYXUMPO

kacO kyHaHm» [22,25].
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«MaTUX00M Yopaxow xu(3u YUHCXO a3 IIycTalllaBi@ Ba oOmaBa Oa
MEMITHPUH [MaPOUTH PYIIAUM 3pO3Us Ba TaIlaKKyJIM KapcT HHUTapOHHAA
1Iygaact, K1 a3 MuHxo ubopat act» [22, 25]:

— MaBuy1 OyJaHU YMHCXOM Jap 00 XajliaBaHaa;

— 00ry3apOHUM YUHCXOHU aTpod;

— IT'PaJIUCHTH TUAPABIUKUHA 0OO0XOH 3€pU3aMUHIA;

— daboi Oynanu 06xo HucOaT 6a 6eTOH Ba YUHCXO [67].

«Tanbupxou 3ugau cyhdys3us 6apou 6aprapad HaMyJIaHHU XOJIATH SIKYM
a3 TaxKypcuum capOaHj OapoBapJaHM YUHCXOM XalllllaBaHAa Ba 0O MaBOAU
MHEPTHUH XaJHAIllaBaHAa UBAa3 HAMYJIAaHU OHXOPO aap 6ap merupanmy» [22,25].

«MBa3 kap/1aHu I'PYHT sIKE€ a3 BapuaHTxou acocit gap coxrmonu HOD -
Poryn ponmcra mya. YuHCxoM XajlllaBaHJIapo a3 TabCUpU 00 0Oa OHXO
TaBacCyTH 0a By4y/l OBap/laHU IUIEHKAXOMW XaJHalllaBaHa Jap CaTXU YUHCXO
qyJI0 KapJaH MyYMKHH acT. AMMO UH YCyJI TO XOJI TaTOMKM aMaJiik XyIpO
HaédraacT» [80].

«bapxaM nomgaHW aWrap mApouTXOoW Oa BYYyd OMaJaHU KapCcT —
00ry3apOHMM YUHCXO Ba T'PAJUCHTU THAPABIMKUUA OOXOM 3€pU3AMHUHI 0O
poxu OacTaHM YMUHCXO Ba 0Oa By4yd OBapAaHuW MNapAaxOW HoryszapaHia
MMKOHIIa3Up acr.

Bapou xaM kapmaHu 0oOry3apoHMJAHM MaKCUMaIll XaHTOMM COXTaHU
napaaxo 60 poxu UHBEKCHUS, Jap O0apodapu MaxJIyJIxou CEMEHTUHM aHbaHaBH,
Jap BaKTXOU OXUP MaxJIyJIXOM KUMHUEBUM JIOPOU KOOWIMATH OalaHIu
BOpUIIIABHA ucTUdOaa MemaBan» [22,25].

«Jlonxaxon OyHEmm sxOanmauu abagid Ba MapaaxOW THUAPABIUKA HU3
Oappacin mymana» [77, 78-108]. «/lap HOB-u Poryn Oapou a3 xammaBi
Myxohu3aT HaMyJdaHM HaMaK MaqyMyd Taa0upxou MyxoduzaTi NEmOUHA
Kapaa Iryjgaact: 0a Bydyd oBapAaHM MapJaxod HaMak Ba THUIAPABIUKA Ba
MYCTaxKaM HaMyJIaHU CEMEHTATCHUSIM capraxyu Hamak» [22,25].

«ITacT kapgaHu MUAOATHOKUU 00 (IIapTH YaXOpyMHU MalIOMUIIN KapCT)

00 poxxou I'YHOTYH 0a JacT oBapaa MemaBaja. MacajlaH, XaHTOMH COXTMOHH
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HOBb-u Kama taknmudg kapma mya, kua cyiadatu kajacuid 6a xaB3u 060510 pexTa
1aBaji, To 00U MOJIOUIIIITYIau 00aHOOp 00 MH KOMITIOHEHT cep IaBaay» [81].

«OHXO0 Ky KapjaaHa, ku muagatHokuu oopo gap HOBb-u Kama 60
ucrudona a3 JApeHaku amyai 00 poxu 003J0IITaHM OO0XOM TO3au
3epU3aMUHi, KU 0a mosiu capOaH/ XxapakaT MEKyHaH]I, KaM KyHaH/1. XaHroMe
KM POXXOU TMOJIOMIIMU OOM TO3a TYITHOK MEIIaBaH[, TO Cep IIyAaHU OHXO
MUIATHOKUM 00 HU3 Koxuil Me€ban. MH, MacanmaH, TaBacCyTU 340U
MOHYPXO (MOHYpPOB) Oa TacT oBapaa MeliaBal.

Myxoduzatu OGOIBTUMOIM YUHCXOPO a3 XaJlllaBid Jap amanus 00
KOMIUIEKCH Taaoupxou 3uiaau cyddy3us Ba mojoulia O0a JacT oBapjaH
MyMKuH acT. lap un 6o6at nap HOb-u Kama Taypubau xajnoH yamb 1iyaa
Oyd, KM JJap OH HaBBXOU I'YHOTYHM MyXxodu3aTU rad a3 xailiaBi 0a Kop
Oypaa MemyaaH, KM siK XeJl caMapabaxin HaOyaan [73].

«bosim rydT, KM Jgap HWH HEPYrox MYLIOXUIAAXO0U JdapOo3MyJIaTH
TUJPOJMHAMUKA Ba TMAPOKUMMEBA Ty3apOHMJa MeIlaBaH, KU WUH UMKOH
MeIUXaJ TaFHUPOTH TEXHOTEHN Aap Mosiu capOaHa MaWrupi Kapja ImaBag
[11, 71].

«XaHroMHu MEMITyUU pedau TOJIOUIA Jap IMOsSM HMHIIOOT Oosig Oa
OMY3UIIM TabCUPU MYTakoOWIam oOM Tmojioumn a3 obaHbop 00 oOxou
3epU3aMUHA Ba YUHCXOU 3E€pU3AMUHUM HAMAKIOp MAMKKATH Maxcyc aoja
aBa/.

Tabcupu MyTakoOWIaum 4Yapa€HW NOJOUIIA OO0 YUHCXOM HaMaKIOpHU
TaxKypcit 00 XaIIaBuu TaApKUOM HAMAKU YUHC Ba OabJlaH 1Iycraluasii (mycra
IIyTaHU Yy3bXOM XalIyaa) € mypiiaBa (a3 HaB TaXIIMHIIABUH MaXCyJIOTH
xalmaBaHaa) TaBcud memasaa [68, 103].

XaIaBud YWHCXOM HAMaKJAOpPpPO paBaHId MyXO4YUpaTH HaMaKxou
MaxJ1yJ 1ap 3epu TabCUPH MOJIOUIITU-IITYCTAIlIaBh Myp3yp KapaaH MyMKHH acT.
PaBanau mrycramaBupo TardupeOuu ry3apuiid o6 € HamMakoO Jap YUHCXOU

HaMaKIOp XaMpOXi MEKyHal, K1 a3 OMWJIXOU 3€pHUH BoOACTa acT:
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— TapKuOU MOTUIOMU MHHEPAIOTH Ba TAPKUOU COXTOPHUIO TEKCTYypHUU
YUHCXOU TaXKypcu;

— xonaTu (U3MKA Ba KUMHEBUM OOXOM 3epU3aMUHA (TapKuOu
MUHEpai,  3W4Yid,  Yaclakid,  xapopaT,  BaJEHTHOKUM  KAaTHOHXO,
KOHCEHTPATCHUSIM HMOHXOU THUApOreH, KodddurcueHntn auddys3usu HaMakxo
Jap MaxjIyJIXOu MyXUTU XOJIUTA-TAPKUILIOP),

- CypBhaTH IMOJIOUIII

— XOJIATH IUITaTHOKUU MACCHUB.

ITemryun tabcupu xojaTh (GU3MKA-KUMHUEBUM OOXOU 3epuU3aMHUHA Oa
WIyplIyin (BbIIIETAUYMBAHUE) a3 xama Mymkuwi1 act. Cababu MH Ha TaHXO
BoOacraruu OMCEPOMUIIMM OH, OAJIKM MHYYHUH HOKMGOs OyJaHu Machajiau
MIAKIIXOW MANWJIOWIIN 3JIEMEHTXOU KMMHUEBA Aap MaxjyJxo, SbHE a3 4uxaTu
KUMUEBA BoOacTa € a3 yuxaTh (PU3MKA 030/ Jap MIAKIU MOHXOU aJloXujaa
MeOo1am.

Jlap 4MHC XaHIOMH TabCUPH MyTakoOwina 00 00 xammaBd, OKCHAIIABM,
TUpaTCHs, MBA3IIIaBH Ba THAPOJIM3 Jap SK BakT 0a aMajl oMajga MeTaBOHA/I.

O06xou 3epU3aMUHUM MHUHEpAIU3aTCUSAIION OajlaH/, KA Jap HaBOaTu
XyJl 4yacmakuu OajaHj AOopaHd, KOOWIUSTH IOJIOMIIMU TYHOTYH JOpaH]I.
XaMHH Tapuk, ryzapuiy qyuHcxo 6apou maxjynu CaCl, aucoat 6a NaCl map
XaMOH KOHCEHTPATCHs 3UEATAP aCT. XapAay Maxjysl HUcOaT 6a oOu To3amryaa
UKTUIOPpU OemITapy MOJIOUIIA JOPAHI.

«ITapamerpn acocum HMHTUKOIM HaMmak Ko3dpdurcueHtn Auddys3usu
KOHBEKTUBH € Tmojoumn Mebolmmaj, 3epo CyphaTH IIycTalllaBi a3 cypbaTu
MoJionIn BoOacra acT. TaBacCyTH TaXKMKOTH JIaOopaTOpi MyaMsiH KapIaH]I,
KM XaHTOMH TIOJIOUINM JIAMUHAP#A CypbhaTH XapakaTH MOIJaW XaJIIyJa a3
cypbaTu nojouin TakpuoaH 40 mapoTnba KaMTap acT Ba XaHTOMHM IOJIOMIIN
TypOyJIeHTA CypbhaTH XapaKaTH MOJIau XaJjlyaa 0a cypbaTH MOJIOUII HAa3UK
act» [96].

1.3. Illapxu yCyJIXOM YEHKYHUHA KOHTYKTOMETP#

Vceynxon KOHIYKTOMETPUU TaxJujl 0a 4eH KapAaHu Ty3apOHaHIIaruu

OapkuM MaxjyJIxXOod »JJCKTPOJIUTXOM MaBpHAM OMYy3HII acoc &édraaH.
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Hoxkunuaru 37eKTpUKid UH KOOWIMATH MYXUTH MOE€b Jap 3€pu TabCUPHU
MaWIoOHM  OapKk  Ty3apoOHMJAHM  4YapaéHU  JJIEKTpUKA  MeboIma.
NHTHKOMIUXaHAATOHM KyBBaW OapkK Jap MaxJIyJIXOU 3JEKTPOJUTA HOHXO
MeOOIIaH/I.

Yceynxon KOHAYKTOMETPUPO Oa MYCTaKMM Ba FAMPUMYCTAKUM TaKCUM
Kap/1aH MyMKHH acT.

UeHKyHUM KOHJIYKTOMETPH SIK YCYJId COJjaa, YCyJIH OObTUMOJ Ba
HUcOaTaH ap30HM YCHKYHUU D3JEKTPOKMMHUEBHA 00 capdm KaMu SHEPTUs
MeOolaj, Ki UMKOH MeauxaJ cudat Ba Japayal MUHEPAJIU3aTCUSIU MYyXUTU
MO€bB a3 pyu ap3ullM T'y3apOHHUIIN OapKu OHXO HazopaT Kappaa maBaj [65-
121].

«KoOunmusiTu XOCH 3JIEKTPUKUM MaxXJIyJIu OJJICKTPOJIUT acocaH a3
KOHCEHTPATCUSIM MOJJIau TyJIOXTalllyJa Ba XapopaTh OH Bobacrta act» [6].
«KoHaOyKTOMETpX0 acocaH Oapou ap3€é0MH XOCHUSITXO Ba XYCYCHATXOHU
MaxJIyJIXOM JIEKTPOJIUTHA Ba UCTU(DOIaN IXTUMOIUMU OHXO Oapou uctudoaau
UKTUCOAA uctudoaa MemaBag [85].

AcO00X0oM KOHAYKTOMETPUPO a3 PyH AUAIa30HU YCHKYHUU HOKUIIXOU
0apk, TapKuOM MOHUU MaxXJIyJl, TApKUOM HaMaK Ba HAMYIU 4yOpPOHH XapopaT
Ba f. TacHU(} MeKyHaH [93].

«lap xama ycynxou (QU3UKA-KUMUEBUU TAXJIUIM TApKUOM MaXJIysl Ay
ycynau acocid uctudoa MelaBaHA: YEHKYHHMHM MYCTAaKUM Ba YEHKYHUU
O0aBocura (TUTpKyHR)» [3, 5].

Jap ycynxou MyCTakuM BoOacTaruu Oy3ypruy CUTHAIU aHAJTUTUKUPO
a3 TabuaTu Moadad TaxKHUKIIaBaHAa Ba KOHCEHTpATCUSM OH WucTudoma
Mebapana. MyHocubatu OaiiHU Oy3ypruu CUTHaIM aHaIuTUKU I Ba mapadau
KOHIIEHTPATCUSIM MOJjda XapakTtepu aurap aopan [79, 82]. Mu myHocubat 60
MYHOCHOATH oqauu XaTTid udoaa Me€oa.

I=kC (1.1)
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Jap amanusay aHaJIUTUKA Ce YCYJIM MYaWsTHKYHUM MUKIOPH MYCTaKUM
Oemrap uctudoaa MemaBa.

VYcym rpaduku KamuOpueHkyHi. [lap vuH ycya kuMmatu / MagaTHOKUU
caJlon aHaJuTUKA O00 wucrudoma a3 SIKYAHA MaxJIyJId CTaHJIapTUU
KOHCEHTPpATCUSIM MOJJau TaxJWIIIaBaHAa 4YeH Kapja MellaBaJl Ba HakllIau
kanmubpkynuu HaBbu [ = A C) coxTa MemiaBa.

babnan, 60 xamMOH TapTuO Ba Jap SK MIAPOUT IIMAJATHOKHUM CaJIoU
AHAJUTUKUNA HAMyYHAaWd CaHYMUIIA MyalssH Kapja MellaBajJ Ba a3 HakiIau
KaTMOPUYCHKYHIA KOHCEHTPATCUSIM MOJAAN CAHYUIIA a0 MeIaBa/.

«¥Ycymu unosa. [lap vH yCyJ1 aBBaj IIUUIATHOKUAM [y CAIOM AHAJTUTUKUAN
HaMyHau caHYyJally/la 4eH Kapja MeliaBajJ, OabgaH 0a HaMyHa Xa4qMmu
MabJIyMU MaxJIyJIM CTaHJIAPTUM KOHCEHTpaTcusu Cer WIOBA Kapja MeEIlaBa/l

Ba IIUIJATHOKUM caaou Ilwer a3 HAB 4YeH Kapaa wemaaja. ap acocu

dbopmynau (1.1),

I = kC, (1.2)
Ba
L = k(Cerer), (1.3)
OH I'0OX
o __Cal
¥ Lyen— L

Ycymu xocusaTH Mojsipin. WH yCynml HHYYHUH [MIUAJATA CUTHAIA
AHAJTUTUKUPO 00 uctudoaa a3 SKYaAHJ MaxJIyJd CTaHIapTA 4YeH MeKyHas.
XOoCHUATH MOJISIPUM K XaMuyH KMMaTH MUEHAW XaMaud 4eHakxo 00 (opmynau

3€pHH MyalsiH KapJia MellaBa/;
k= — (1.4)

s’bHE, 1ap HAaTU4Ya MO IIWIJIATHOKUM cagopo O6a gact MeopeM, ku Oa 1
MoJI mogda MmytaHocub act. Cumac, 60 xaMOH TapTubO Ba Aap SIK IIAPOMT,
MUAAATHOKUM [y — M CaION aHAIMTUKUM HAMyHau CaHYUIIUPO 00 dopmyrnau

3€pUH MYaWsiH KYHE.
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Py

C, = f (1.5)
KOHCEHTPATCHUSIM KOMIIOHEHTH TaXKUKIIABAHIApO MyalsiH MEKYHaHI» [22,25].

YCynxou rapuMyCTakuM. Jlap Typyxu YCyJIXOUM FaWpPUMYyCTAKUM
TaFriUpEONN CaJlou aHAJIMTUKNA XaHTOMHU TUTPKYHOH# YEH Kapaa, XaTTH Kayu
TUTPKYHUU IIAKJIU 3€puH coxta memaBan: [ = £ (V), ku gap oH V xaymu
TUTPAHTXOM WIoBaIIya Meodomasa. «Jlapagam KOHCEeHTpaTCUsIU MO a3 pyu
XaYMU TUTPAHT Jap HYKTaW SKBUBAJICHTHA MyalsH Kapja MemaBaa. A3 UH Py,
YCYJIXOU TUTPUMETPUPO FAUPUMYCTAKUM MEHOMAHI.

PM-u moer G mukiaopect, ku 06a MyKOBUMAaTH OH R MyTaHOCHMOU

6appakc act, 60 OM 4eH kap/1a MelaBa/l:

6=, (1.6)

SbHE BOXUAW HOKWIXOM Oapkid Ty3apOHHUIIU OapKd HOKWUIIU
mykoBuMaTtai 1 Om meb6omazn, ku gap cucteMaun CHU 60 Cumenc (Cm), 1CMm =
Owm 1 'udona mygaacr.

XaHroMH a3 3JIEKTPOJIUT I'y3alllTaHU Yapa€HHU 3JIEKTP Yapa€éH BoOacTa

0a TabuaT Ba aHI03aM KUMHEBH MyKOBUMATH R mopa:

l
R=p, (L.7)

KU / - 1apo3um HOKUJI, M; S-OypuIlId KyHAAJaHTH, M2, p-MyKoBUMAaT, OM * M.

YMY - 6y3ypruect, Ku MyTakoOunanm MykoBuMaT acT (&e=1/p), Boxuau
aggo3arupu oH Cm- M ! (Cm-cm 1) mebomaa. MykoBUMaTH yapaeHry3apoHi
1 M3 MaxJIyJiu 3JIEKTPOJIUTECT, KU Aap OalHM 3JIeKTpoaxou aap macodau 1 m
a3 Xxamaurap 4ourupiiyaa qyourup kapjaa mygaacm» [125].

KoOuansTi XOCH 3MeKTPUKRA a3 TapKUOU Max,TyJId 3JIEKTPOJIUT, Japavan
KOHCEHTPATCHUSM OH Ba XapopaT Bobacra act. KumaTu xocu OapKry3apoHi 00
OamaHa IMIyJaHW [Japavdad KOHCEHTPATCUSIM MAaXJIyJIM O3JIEKTPOJIUT 3UEMT

MelllaBajg. XaTXou Kayud BobOacTarud XOCH TYy3apOHUU JJIEKTp a3

KOHCEHTPATCHUSIHN MaXJIyIXOH 3JIEKTPOJIMTH TaBACCYTH MAKCUMYM Mery3apaj.
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Bobacrarnm xattum xocw OapKry3apoHil a3 KOHCEHTpAT TaHXO Oapou
MaxJIyIXoW rycramyga ©Oa amam Meosa. Jap wMaxiaynxom — Xele
KOHCEHTPATCHSIIyIad JJICKTPOJIUTXO KyBBaxXoW TabCHUPU MYyTaKOOWIIAU
OaltHUMOHT 3uéN mIyaa, OOMCH MagouI Yy(pTX0N HOHA Merapaal.

Nu Ooumcu 3uén mygaHd dYacHakKWMU MaxJIyJIxOoH 3JIEKTPOJIMTXO Ba
3YXXypPOTH JUTAp TabCUPXO Merapiaad, KU CypbhbaTH XapakaTU MOHXOPO KaM
MEKyHaHJ Ba Jap HaTU4Ya ry3apOHaHJAruy KyBBaW OapKpo HU3 MyTaHOCHOaH
MacT MEKyHaH]I.

«Ycynu OeBocuTam KOHAYKTOMETPH YCYJIM FAMPUUHTUXOOM Oapou
TaxXJIWIM MaxJyaxo Mmebornaa. XaMad HAMyJIXOHW HOHXOM XapaKaTKyHaHOa
Jap MYXUTH TaxKUKIIaBaHIa Adap Ty3apOHAHAATUM JJICKTPUKUHM MaXJIYIXO
MyCOMJIAT MEKYHaHJ Ba a3 pyU MabJIyMOTH YEHKYHH XHUCCAW UINTHPOKHU
HaBbXOU AJIOXUJIal MOHXOPO MyalsiH KapJaH MyMKHH HecT. A3 UH py, Oapou
YeH KapJaHu KOHCEHTPATCUSM YMYMHUU MOHXO JAap MaxJIyJ YCYJIM MyCTaKUMU
KOHJIYKTOMETp# UCTU(DO1a MEIIaBaI.

VYceynu 6eBocuTan KOHIYKTOMETPH OEBOCUTAa KOHCEHTPATCUSIU MaXJIyJIn
AJEKTPOJUTPO OO0 Ty3apoHUIIU Oapk yeH MeKyHal. MH ycyn Gapou ap3eouu
MaxJIyJIXOH o01Iyaa ucTugoaa MemaBal.

VYeynu  MycTakuMu — KOHIYKTOMETpA 0Oapou  HazopaT KapJaHu
pereHepaTcusy HUOHUTXO, MBAa3KyHAaHJax0, TO3aKyHHU OO0, IIyCTaHU
TaxXIIMHXO0, XaHIOMH ap3eommu cudaTu MOEbXO, TO3aruy XaJIKyHaHIaXOHu
OpraHuK#, ra3xo, HaMaKXxoH caxT, KoFra3, JOHa, Macojexu 0odaHmari, Xok Ba
ralipa uctudoja memanaa [83].

Vceynxon KOHAYKTOMETPUSIM MYCTaKUM Oa OH acoc €draaHa, KA Jap
MaxJIyJIXoM rycramyaa 60 ad30ouiu Japaya KOHCEHTPATCUs 3UEN MeIIaBal.
Hap amanusi, TaxIuiIn KOHIYKTOMETPpH Oapon MakcaJaxou aHAIMTUKA HaKIIan
KaJTMOPKYHOHUHU TIEIIAKA COXTAIllyJlau BOOACTarud XOCH 3JIEKTPry3apoH# a3
Japayar KOHCEHTPATCHSU K KaTOP MaXJIYJIXOH 3JIEKTPOJIMTXON CTaHIAPTHUPO

nctudoaa medbapaa. MyBopUKN XaTTH KAIMOPUYEHKYHHA IMac a3 YeH KapJaHu
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ANEKTPry3apoOHUM XOC MaxXJIyJIM CaHYUIIA KOHCEHTpAaTCUs MyalsH Kapaa
MelaBai.

Veynu  MabMyATapuHM — TaxJIWIM  KOHAYKTOMETPHA  TUTPKYHUU
KOHJIYKTOMEeTpin Maxcyo Meboman [62-13]. «Tutpuzatcusy KOHAYKTOMETpi
0a TariupEéONM Ty3apHINU JJICKTPUKUNA MAXJIyJId TUTPIIyaa Aap Ha3IUKUU
HYKTau JKBUBAJICHTHA a3 cababu skbopa Tariiup €hTaHM TapKUOU HOHUU
MaxJ1yJ 1ap UH Jlax3a acoc €édraacr.

XaHroMu TUTpaTcusl TariupéObumn Pm meraBoHaa TyHOTYH Oolaj Ba
XYCYCHUSITU XaTXOM TUTPATCUsl BoOacTa 6a Tay3usiv 1aBOMIOP T'YHOTYH Oola.
XaMa Ka4xoM TUTPKYHUM KOHIYKTOMETPHA Jap HYyKTal OSKBUBAJIEHTH
taHaddyc gopaHI, KU OH TaBacCyTH OypuJIaHU Ay KUCMATU XaTTHUM Kadu
TUTPKYH#A Ieml Ba 0OabJ a3 OH MNailgo MemaBal. YCyJlIu TUTPKYHUU
KOHJIYKTOMETP# 1ap MyXUTH 00# Ba Faliprnobn uctudoaa memanaa [58].

Vceynaxon TaxJWIM  KOHAYKTOMETpid ©Oa dapa€HUu MYyCTakUM Ba
Tariiupébanga acoc €draana. AcOOOXOM KOHIYKTOMETPH nOap dYapacHu
TariupeéOnm MeTaBOHaHA OacoManu mnact (Gacomamu uwopam < 105 I'm) €
O6acomaau 6anang (> 105 I') 6ommana.

«Jlap acocu mpuUHCUIIM KOpP, JACTTOXXOM KOHIYKTOMETpi Bobacra 0Oa
MaBUyIusAT € HaOyJaHU ajlokau OalHM 3aHYMPXOU JapoMaju JAacTrOXHU
YEHKYHA Ba MaxJIyJIUd OJJIEKTPOJIUTXOU MaBpUIU OMY3HUII KapopAoIllTa
aJlokaBit Ba € Oeasioka Oomana. bemrapu BakT Jap aMan ycyJixou dacoMaau
MacTH aJloka Ba OMAyHH ajoka uctudoaa memaanm [53, 100].

«/lap ycynxou KOHAYKTOMETpUM Map3i 60 mctudoja a3 mnaHyapaxou
aJlOKaBi Ty3apoHUJa MellaBajd, KM JguarpaMMaxoW OHXO Jap pacmu 1.4
HUIIIOH Aojda ImymaaHd. Jlap amanus akcap BaKT 3JE€KTPOIAXOH a3 IIaTHHA,
TUTaH, MyJIO0AU 3aHTHOTUP Ba Falipa coxTainyaa uctudoaa memabana. bapou
YeH Kap/IaH Ba TaxJIMJIN MaXJIYJIX0e, KM KOHCEHTPATCUSIN JCKTPOIUTXOU 3UET
JTOpaH, S3JIEKTPOAXOU IUIATHHUHM JOPOM caTXM Talmakkyinédra ucrtudoaa

MemaBaug [20, 49].
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Hap pacmu 1.11 Hakmaxou COXTOpUM NaHYaApaxou KOHIYKTOMETPH,
WHUYHUH HAKIIaXOU JKBUBAJICHTUU OHXO HMIIOH JoAa IIydaaHa, Ku R -
MYKOBHUMATH 3JIeKTpouTx0o Mebomam, Ci; - ukTtumopu kKabatm Oapkuu
nykapara; Cy - uxktugopu Maxiyi; Cs - UKTUAOPU KOHAEHCATOPECT, KU Aap
HATU4YaW MaxJiyjl, JACBOPU TMaHYyapaxo Ba OJJIEKTpoau OepyHa Oa By4dynd
omajnaact; Z¢ - mykoBuMatu Papaaeid Mmedbomaa, ku 00 peakCusiu KUMUEBH
Iap capxaad OJJIeKTPOI-dJIEKTPOIUTX0 Oa amanm wmeosia; Li Ba Lo -

MYTaHOCI/I6aH HNHAYKTCUAXOU IJICKTPOJIUT Ba FUIIAUPAK MC6OHIE[HI[.

a 6 8

I
L
r

L
C 9
F eb 9o

Pacmu 1.11. — ITanyapaxou KOHIYKTOMETp# (HOKUIIH) Ba HAKIIIAW IKBUBAJICHTUU OHXO:
a— Ta”Hyapau Map3i; 6 — naHyapau 3aphusTii; B — NaHYapau UHIYKTUBA

Vceynxon KOHAYKTOMETpUM Map3i xejle Jakuk Mebdomana. MH ycynxo
Oapou TaxJIWIM Iyppar KUMHUEBH, a3 yyMJla OMYXTaHU JTUHAMUKAU TA43USIXOU
JTaBOMJIOP, MyaisiH Kap/IaHU KOHCTAHTAaXOU 3JIEKTPOJIUTH, MaXJIyJTHOK Oy1aHu
6opumoT, koaddurcuentn quddy3us Ba raitpa uctudoma memanang [20, 50].

Tagyxuzotn KOHAyKTOMETph a3 anemeHTH xaccoc (ITHII, mangapaxou
KOHJYKTOMETP#) Ba acboOM 4YeHKyHH, KM 0a 3aHYUPU YMYMHUU SJIEKTPUKA
nanBacTana, nooparana [26-27]. «Ilangyapa meTaBoHag Ay € 3uéna 3IEKTPOI
nomta 6omaa. OHXO Aap xXydalpaxo Jdap KOPIYyCH a3 MaBOJM JMAJIECKTPHUKMA
coxTalllyga Baciay HacO kapaa MemiaBaHi. TaHaum OepyHUM IMaHYapa Ba

QJICKTPOAXO Xa4yMMU JOMMHUHN MOCHHU TAXJIWJIIIYAApPO TAIIKWUII MCAUXAH/.
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WH maponTt JOUMUK aHA03aTUPUPO TabMHUH MEKyHad. A3 3JIEKTPOIXO
Ba  MaxJIyIu  TypKyHaHJIauW  TlaHYapau  KOHAYKTOMETpHA  4YapacHu
TariupébaHgan IMUIIaTH TAcT Mery3apaJ Ba MYKOBUMATH JJIEKTPUKUU
MaxJIyJl TaBacCyTH XUCOOKYHAKU MOTUION YeH Kapaa Memasaay [37, 122].

DJIEKTPOAXOM UYEHKYHUM IMaHYapaxou KOHAYKTOMETPHA a3 MacoJIexu
ANEKTPUKUM 0a 4MXaTu KUMUEBA TOOOBAp: MIATHHA, ITyJIOA, TpaduT Ba raiipa
coxTa MemaBaHa. IlaHyapanm 4YEHKYHMM KOHIyKTOMETpi 00 JOMMHU
INEKTPUKA MyalssH Kapia MellaBaj, KA ap3vili OH 0a KOH(pUTypaTCHUsu
AIEKTPOAXOM YEHKYHAHJIa, MacOXaTH OHXO Ba Macodau OalfHM 3JIEKTPOIXO
BoOacra acr.

«KoHCTaHTaxou AMEKTPUKUHY MTaHYapau YeHKYHAHIa TaHXO0 Jap JOUpau
MyalssHU HOKWJIXOU Oapk, Ku ©O0osa Jap [MHUHOCHOMAaW JacTroxXu
KOHJIYKTOMETP#A HHUIIOH J10/a IaBaH/, ap3UIlIN XyApO HUTOX Memopam [38,
39]. HWctudomam mnaHyapaxod UYEHKYHA Oapou TaxjIWIM MaxJIyJIXOU
AIEKTPOJIUT, KU XOCWIN JJIEKTPTy3apOHUU OH a3 JOUpau JAUANA30HU KOPUHU
acbo00 OepyH acT, KOOUIIN KaOyJT HECT.

Jlnama3zoHu KOpUU XOCH OapKry3apOHUM MaHYapaxou YEHKyHaHJa Oa
XYCYCHUSITH 3JIEKTPUKUU MaBOJM 3JIEKTPOJ Ba XOCHUATXOHU CATXH OH, bacoMaau
yapaéHu TariiupeédaHIa Ba K KaTOp OMUJIXOU JUrap Bobdacra acr.

«bapou HazopaT kapaaHu obu codu TOPOM HUKTUAOPU XOCH Oapku
kamtap a3 7 wMkC/cM, TIaHYapaxoW YEHKYHHUH KOHIYKTOMETpA 00
9JIEKTPOAXOM UEHKYHHM MacoxaTh KaJloH O0a XxaMm Ha3auk wuctudoma
MelllaBaHI. AP3UIIXOU TOUMUM YyHUH naHgapaxo 10-210 cm meborman.

Hap o00xou MUHEpaATIU3aTCUSAIIOH IIyp MaHYapaxou YEHKYyH#Ad 00
ANEKTPOAXOM YEHKYHMM MacoxXaTh XypATap a3 XaMaurap AypTap BOKEb
rapavgaaHa; ap3vilxod AOMMHUM YYHHMH ItaHdapaxo a3 0,02 1o 1 cm
MeOommanm [7, 84].

bapou Oanang OapaoliTaHW JakKUKA Ba xaaagxou METPOJIOTH SK
MmaH4Yyapad YeHKYHUHM YaxOpajeKTpoja 00 Iy JJIEKTPOAW KyBBau yapa€HIop

(kop#) Ba Ay 3JIEKTPOJM MOTEHCHAIA (UeHKyHH) ucTtudoga MemiaBasl, KU a3
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OHXO Jap KHUCMaTH MyalsHU MMaHYapaud YCHKYHIA KMMATH MNACTIIaBUM IIUAIAT
rupudTa Memanaa, KM aHI03ax0s11 MabIyMaH/I.

«YCyJIXon KOHAYKTOMETPUM OHUIYHU ajoKa OapoW UYEHKYHUU HHUCOUU
MyKOBUMATH Xocu yapaéH (MXY) uctudona memabana. Augo3zarupuu MXY
00 uctudoaa a3 naH4Yapaxou YeHKYHUHU 3apusaTin € UHAYKTUBA aHYOM J10/1a
MelaBajd, Ku 3appxou TUIIEKTPUKA MaxcyO MelaBaHI Ba aap O€pyH xaaau
aKKaJ Ay JICKTPOJU YeHKYHAHIau METaJUIR JopaH/ € Jap MalIOHU MAarHUTUH
UHAYKTOP YOUTUp IyaaanHy» [72].

«XaccocusaTu aHmo3arupid Jap IaHYapaxou YEHKYHUH 3apusT
XaHTOMHM HCTHU(OAAN AUAJICKTPUKXOU JOPOU AOUMUM TUDJICKTPUKUM 3UE],
radcun aeBopxou 3aphxo Ba 3UEA KapJAaHU MalgOHM 3JIEKTPOAXON YEHKYHM
Ba Jap MaHYapaxod YCHKYHHMM WHAYKTUBA 00 ad3ouin XayMud HaMyHa
Mead305/I.

Jlap amas MHYYHUH NaH4Yyapaxou 4yeHKyHuu omextau LC-, RC- Ba RL-
KU XaCCOCHUSITU OallaH1 JOopaH, MHYYHUH ITaHYapaxou OucépnaiiBaHau 10pOU
aJIaJIXO1 TYHOT'YHHM 3JIEKTPOJIXOM YeHKYyHaHAa ucTtudoaa memasauay» [S51, 63].

Vceynxon KOHAYKTOMETPUM OMIYHU allOKa a3 YMXaTH JaKUKHA a3 YCyJIXOou
aJloKa MacTTapaHj, aMMO OHXO a3 YUXATH XaCCOCUST OexTapaH.

«bosn TabKUa Kapa, KU a3 cababu HaOyIaHM TabCUPU MYyTaKoOWIau
MaBOJIM 3JIEKTPOJM YEHKYHaHJa 00 MYXUTH TaxjIWJIIIaBaHAA, YCYJIXOU Falpu
aJloka UMKOH MeIUXaHJ, KM YeHKYHH Aap XapopaTu TacT Ba OajaHmd, map
MYXUTU HOYCTYBOPH TaxJIWJIIIaBaHIa, Jap XauMu 0acTa Ba raiipa ryzapoHuaa
masam [55].

[Tanyapaxon 4YEHKYHUM KOHIYKTOMETPA WHUYHHH Jap HaMYIXOH
dbypypaBii Ba vapaéni MaByyaaHa. [laHgapaxowm dYeHKyHaHAau dapacHU
MYCTaKUM J1ap HyKTau UHTUXO00 Bacily HacO kapaa memana [76].

«Akcap BakT Ha30paTH Yapa€HTy3apOHHH XOCH IJIEKTPUKUU MOEHXOHU
Jap coxaxou T'YHOTYH ucTtudoaamabanaa 60 uctudoaa a3 KOHIyKTOMETPXOU
aJIOKaBA aHYOM J10/1a MEIIaBaj, Ki KaMOyINXOH 3epUH TOPAH/I:
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— mact OymaHu JypyCTHM YEHKYH#, KA Jap HaTU4Yad OJyJda IIyJaHu
INEKTPOIAXO XaHTOMU KOPH XUCOOKyHaK Oa ByqyZ oMagaacT;

— 9BTUMOJHOKHUHM MACT a3 cababu MaBYyIUSATH aJI0KAW FaIBAHA «MYXUTH
MOEbB - JICKTPOIY;

— UMKOHHOTIA3UPHUHU YEH KapJaHU YapaCHTy3apOHUH XOCH JJICKTPUKHUU
MyXHUTHU (aboi a3 cababu Tay3usIXou KUMHUEBHE, KM Jap CATXU JIEKTPOoaXo Oa
aMaJjl MCOSTH/I;

— 3apypusAT Ba MypaKkaOWMuM MyHTa3aM IIIyCTaH Ba KaHOa KapJaaHu
3IEKTPOAX0» [64].

Xaman Machajaxou mgap O0J0 3UKprapauaapo TaHXO TaBacCyTH
nctudogadbapuu KOHIYKTOMETPXOM Oeajioka 0a TaBpuU KyJUIM Xald KapaaH
MYMKUH acT [53].

XHUCOOKYHAKXOM O€aJOKaBUM HOKWIA HUCOAT 0a XUCOOKYHaKXOU
aJIOKaBA OapTapUSTXOU 3EPUH JTOPAH/IL;

— UMKOHHM Ha30paTu 0eayiokaBii 0a MyXUTH MOEbU (JaboJl Ba 3aXPOJIyI;

— myppa Oaprapad HaMydaHM OJIyJalllaBUd XUCOOKYHaK 0O Moebu
yuaopaimaBaiga Ba Oaprapad HaMygaHU 3apypaTd a3 MeTaJJIXOM KUMaTOaxo
TaEp KapAaHM INEKTPOIXO;

— padbu TabCcUpU MYXUTH HazoparmaBaHga 60a B/l Ba gap HaTuya,
TariMp JOJAHU XyCYCHSITXOH OH;

— KOOWIMSTH KOp KapdaHW KOHAYKTOMETp Jap JOoWpaW Baceu
qapaéHTy3apOHUH XOCH 3JIEKTPUKM, XapopaT Ba (PUIIOPH MOEb.

Capdu Hazap a3 daprapuxou XUCOOKYHAKXOU KOHAYKTOMETPUU OUTYHU
TaMoc, UCTU(OJau OHXO TO HMMPY3 Baceb UCTHU(DOIA HAIIyJaacT. YCylIxou
TapXpe3ur ONTUMAIMU XUCOOKYHAKXOW KOHJIYKTOMETPUU OUIYHHM TaMoC
Hazap 0a XMCOOKYHAKXOU KOHTAKTH XeJe KaMTapaH.

XaMau cababxom pgap OO0 3HUKpIIyJa Machajlad ap3¢OuMud XaTou
HaKIIaXOM YEHKYHUM acOoOXOoM KOHAYKTOMETpUM OeTabCcucpo 0Oa MUEH

MeTry30paH]I.
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Hap aiiHu 3aMOH acO00X0U KOHJIYKTOMETPH JOPOU AACTTOXH YyOPOHU
XapopaTxou XaTTd Ba FaMpUXaTTH, XOTHpaAU JOXWIMM OIlepaTuBi Oyda, 060
(YHKCUSXOU IMIMHOXTH MaXJIyJIXOU JICKTPOJIMTH, CUCTEMAK IITMHOXTH MOWIHHU
XapopaTd MaxJjJayJIXxo Mydaxxas IIyJaaHja, KOpIycXxou oOOHorysap, Oapou
Oamana OapJOINTaHU JAaKUKUU aHOO3arupi JJIEKTpoaxou OaaHjacudart
ncrudoaa MemasaHa, Ku 0a udaocasi ToOOBapaH.

«Kopxkapau ac606Xou x03upa3aMOHM YEHKYHUM KOHJIYKTOMETPHUpPO Oe
nctudoganm acoo0Xou MHUKPOIPOTCECCOPH TacaBBYp KapAaH MYMKHH HeECT.
Jap uH caMT TaJKUKOTH TYCTypJa T'y3apoHHU/a Iy/1a, KOHIYKTOMETPXO Jap
acocu Mukpompoceccopxon Myocup (MII) Taxus mymaang Ba 6a MH KOP
Ouceép acapxou WiIMi Oaxmmaa mryaaasg [19-86].

«3uéniaBuu 1myMopa Ba OacomMaJM 4YE€HAKXO, ad30UIlM MypaKKaOUu
TAaYXU30TU COXTalllyga, OalaHa OapAOoITaHU TajlaObOTU TEXHUKHA HUcOAT Oa
aypyctun  acbo6xo, Baceb wucTudoga OypJaHM YCYyIXOM MaTeMaTUKUU
MOJIOUIIIA Ba KOPKAPAW HATUYAXOM UYEHKYHH, OLIKOp HAMYJIaHU XaTOTUXOU
YEHKYH# OOUCH XeJie 3/ IyJaHU MypaKKaOi Ba ap3UIlM YEHKYHI Merapaal
Ba 0a BydYyl OBapJaHM CHUCTEMAaXOM MaxCyCH aBTOMATHKyHOHMIAITyaau
YEeHKYHUPO Taad MekyHaa» [22, 25].

ABTOMAaTUKYHOHMH YeHKYHA UMKOH MEINXA]I:
— XaMa MCIIOXOTH 3apypupo 0a TaBpU XyJIKOP UYPO Kapn;
— COXTaHM JTACTTOXXOM oMeXTan OMCEPhHyHKCHOHAIIM;
— TAH3UMHU KMCMATH 0apHOMaBUU acOOOXOM YEHKYHIT;
- OamaHg OapaomTaHd JaKUKMH acOOOXOM UYEHKYHH Ba Jap aCOCH OHXO
KOopKapau acOo0X0ou MHTEIUICKTYaJi;
— TaXUsM CUCTeMaxou aHjo3arupi Ba xucoooapopi (CA Ba X);
— TabCUCHU cucTeMaxou YeHKyHuHu uttuinootn (CHYM) nap acocu CA Ba X,
1.4. IlapowTu reomori Ba THAPOTCOKUMUEBH Jap MUHTaKal XO0HIIHM KabaTH
HaMak

Kutban capbang 60 Oanangum 335 M uctroxu Oapka-ooum PoryH

acocaH a3 percaHrxoM IIypKyBBaTH KaMry3apaHa, ajeBpOJIUTXO Ba

40



apTUUIMTXOU CUHHY COJIM Oypu Mo€Hn nobopat Oyaa, 0a TaBpy MOHOKJIMHAIA
0a xyHuu Huieouu 60-75 napada 6a cyu No€HOOU UHIIOOT apTo aaH/I.

Hap 400-500 meTp a3 MexBapu capOaHI, map 3e¢pH TaxTh OOJIOWH OH
Ka0aTxou Oypu MOEHPO TAXITUHUXOU 20-METpUU aprUjIIUT Ba KAaOATH HaMaK
npoaa MeKyHaH[, Ki 60 TapKUIIM EHaxXIl MycTaKMMaH Aap ajoKa XacTaHl,
MyBOo(HKAT MeKyHaH. Tapkumu Enaxm a3 mapén Baxmm TaxTu KyH4U KapHo
30 napaya OypuIin MeKyHas,.

Hapo3n paxHa 0Oa kabaTXxoWm 4YMHCXOU JaBpaum Oypu MOEHHA Ba
TaxXIIMHXOM Iopau OoJjion mapajuien Oyma, 0a sk camT jgap 4-6° HumeOTap
bypy MepaBaa Ba OuHOOap MH KabaTu HaMmak a3 Mo€H To 0ojo Oypuaa
MelaBai.

Hap capraxum radcun kabatu HaMak O0a XMCOOM MHMEHA a3 SIK TO JaX-
TyBO3Jax METp Tariup mecda] Ba Jap Xap cajl METp YYKYypUH OH IMOH3/1aX
MeTp 3uén MmemaBad. Jdap 3epu Mar3u capbann gap macodau takpudan 900
MeTp KabaTu pocTadTaHgan HaMaKCaHT YOUTHUP acT.

My1ioxyuaaxon MyHTa3aMM caTXxd 0OXOU 3epU3aMUHA Ba XUMU3MU OHXO
nap coau 1968 ryzaponuaa mryaa 6ymaaHa.

Catxu o6xou 3epuzamunn (CO3) 6a cyu napéu Baxi Humedn qopas Ba
BoOacrta 0a MUKIOpU OOpUIIOT OO aKMOMOHH a3 SK4YaHJ coaT TO SIK
maboHapy3u caTXd MaKCUMAJIMU OOW 3epU3aMUHA a3 OOPUIIIXOU MaKCUMaJIi,
BobOacra 0a Iypuu 4OXy MyIIOXUAAIIyAa a3 gapé Tariup meeéoda.

«XaMan 4OXXOM JEBOPH OBE30OHH TAPKUIIM EHAXII Jap COXMUIM POCT
catxu ooxou 3epuzaMuHupo gap catxm 1008-1010 m omkop mMekyHaHd. BakTe
KM YOXXO0 a3 MHHTAaKaW aprWUINTXoW Quinmypaamyaa, ku 60 oOryzapoHun
OamaHa XOC acT, ry3alllTaH/, caTXu oOXOM 3epu3aMuHi O0a caTxy Ha3auk Oa

xaTtTu o6 gapéu Baxi (980-981Mm) sskbopa macT mry.
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Hap 4doxxoe, kKu gap 4yykypuu 3u€¢na a3 10 meTp a3 Oosoam Hamax
Meaaposia, caTxyd oOu 3epu3aMUHiT a3 caTxy oou Japéu Baxin kame 6anaHarap
ry3olmira memasaa [22, 25].

Hatngaxon rysapoHmmaiiymad  MYIIOXUIAXOW  peuaBid  HMMKOH
MeIUxXaHa, KU gap Oopau IIApOUTH TUAPOTEOJIOTMM MHUHTAKal TapKHUIIN
Enaxin uyHuH TacaBBYpOT 6a Bydqy/l oBap/a MaBal.

Jlap KaHOpM pOCT, Jap MUHTaKaM TApKMIIM EHaxm a3 cababu
MYpPaKKaOHUM COXTU TEKTOHUKA Ba T'YHOTYH OyJaHU XOCHUSITXOW IOJIOUIIUU
qUHCXO CATXU T'YHOTYHM OOM 3epuU3aMUH@l 1ap 00JIXOM OBE30H Ba XaMBOPHUU
Tapkui 6a kaia rupudTa MemaBa.

MaBuyausTH YMHCXOU OpeKuusmyaan GUIIypiryaa, Ku gap Mykonca 6o
IUTap YWHCXOU JIMH3aXOU TEKTOHMKHA XOCHSATXOU ITOJIOWIINHU 3UEI JOpal,
OoucH MaCT IIyJaHU CaTXU 00XO0U 3€pU3aAMUHI Jap O0JION OH Merapaal.

Tabcupu apeHaxuu Opekdusu puirypiryaa acocan 6a 1eBOpH OBE30HHU
TaApKUIIl TAbCUP MEPACOHAJ Ba a3 caTXxXxou nmactu a3 993 m to 986,6 M 30xup
MemaBaa. Catxu OamanaTapuH gap aeBopu oBe3oH 1008-1012 M mymoxuma
MelaBa.

A3 UH py, 1ap 3aMUHau yapaéHu YMyMUH 00X0H 3epu3aMuHi 6a Tapadu
napéu Baxim, kag-kaau MUHTAKAH TAPKAIINK EHAXII TACTIIABUH caTX 0a KA
rupudTa MemaBaja, Ku 060 TabCUPU 3aXKaIllIIaBUX MUHTAKaW (PUITypaamnryan
KHCMH 0OJIOM apKH HaMakK aJoOKaMaH/I acT.

Tapxkubu kuMu€BUM OOXOHM 3€pU3AMUHH Jap ACMPECCHSIXOU KaJI-KaIu
TapKUII T'YHOTyH act. IH MaxcycaH 0a kucmatu 6o0joum kKabatu odbgop TO
kaiau Takpuoan 950-960 m (6oou HamMak) alToKaMaH/I acT.

Hap K xkaTop 4oxx0, K a3 gap€ map macodaxoud Ayp acT, TaMOIOJIU

3UEN IIyAAHU KUMATH YMYMUU MUHEPAIIN3ATCUS MYILIOXUAA Kapaa LIy/I.
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Hap Hazgukuu nap€, map kKabaTu 4YWIMETpaum TOPU3OHTU ob6mop 06
acocaH a3 cyjdatu HaTpuil € TapkuOU KaJcuii 00 MUHEpanu3aTcusail 3-5 r/a
MaxH MemaBaj. XaHroOMH a3 aapé Ayp WIyAaH Jap XaMHH YyKypHxo 0O0Xou
cyiadar-xjaopuad HaTpuii, ku a3 3 To 18 1/m1 MuHepanmm3zaTcus HOpPaH[,
MYIIIOXH/Ia MEIIaBa/l.

Hap 4ox Oa railp a3 3ué€/ lyJaHu MUHEPAJIN3ATCUSIU YMYMil 00€, K1 JAap
TapkuOu OH cyiadaTHOH Xejae 3u€a acT, OIIKOp Kapjaa MelaBall.
Koncenrparcusu on 2,0-2,5 6apobap Hazap 6a yoxu 1003 3uén 6yma, 80-160
Mr/a2kB (3,9-8,1 r/m)-po Ttamkun memmxaid. Yox a3 mukactu 70-ym yoOyp
MEKyHaJl Ba a3 adraiil, a3 00xou cyndaTu 3epruodi cep MelaBa/.

Hap macodaxou myprap a3 gapé MUHepalIu3aTcus kame 3uén myaa, 8,0-
20,0 r/n-po TalIKWI MEeIUXajl, aMMO 00 TapKUOU XJIOpUau cyjipaTii Ba HaBbU
XJIOPUAW HATPUHUTHUpPO Merupaa. Mecaszan kaia HaMyd, KU Jap MH 40 00
HOHXOHU XJOp OoMIlaBé By4dyd HaJgopad Ba HaBbM XJIOpUIA a3 cababu kam
11y TaHU MUKJIOPU MOHXOU CyJIaT naigo MemaBai.

Tapkubu KUMUEBUU OOXOU 3€pU3AMUHMA J1ap MUHTAKAXOU a3XyJIKyHUU
HaMak, a3 Kalau capnym (cap) - ¥ OH cap Kapja, skpaHrrap act. Jlap uH 4o
YyH KOHJAa OOXOM 3epU3aMHUHA TapKUOM XJIOPUIM HATPUMTA TOpPaH]I.
Mukgopu TaxIMMHUAXOW XYIIKe, KA Jap OH 00X0 J0poM HWH HaMydu
MUHEpPAJIN3aTCHsI MEIlIaBaH I, TYHOT'YH acT.

«Jlap MaB3eb 00XoM XJIOpUAM HATpuUMra 600 MuHepanauzatcusu 5,0-8,0
r/n mMabaymaHa. bo Bydyaum uH, oOXOM YCTyBOpM HWH HaBb Jap CaTXu
mypiaBuu Takpuoad 60 /i 6a Byqya MEOSHI.

Xanromu a3z 3 1o 60 r/n Tariiup €pTaHU MUHEPATU3ATCUSIU YMYMM
TardupEéONM TaapuyaHu Hamyaxou o0 0o malgaprauyd 3epuH MYIIOXHAa
MemaBam [23]:

cyndaTii - KaJICUMaop Ha Oemrap a3 4 r/n
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cyldaTi - HaTpUHIOP az32,5to 12 1/n

cyldaTa-XJIOpUIA HATPUUIOPD a3z 2,5tTo 17 r/n

XJIOpUIA - HaTpuira-cyiapataop a3 7,5 To 60 r/n

XJIOPU# - HATPUMITA 3uéna a3 60 r/m.

Xynyayd MUHEpAIU3aTCUSIA Ty3apUIll a3 sIKk HaMyIu 00 0a HaMyau aurap
XeJie mapTiA MyKappap Kapjaa MellaBaj Ba a3 sSK KaTop OMUJIIX0 BobacTa acr.
WNH Machana HU3 MaB3yu OMY3UIIM MUHOABb/Ial MO Kapop XO0XaJl TUPUPT.

Xymnocaxou 606u 1

1. Coxtan Ba uctudomabapun capObaHIXO Jap YMHCXOU XallllaBaHAa
TaxJIWil Kapjaa IIyda, HUIIOH JOoJa IIyJaacT, KU cajaMad WHIIOOTHU
TUJPOTEXHUKA 0a TAaXKUKOTH macTtcudar (MyalsH HakapJaHU TaApKUIIXO Ba
paxHaxo0), Ha30paT HaKapAaHU TAFUUPOTH TEXHOTEHUM TOsU capOaHI Ba €
HaOymaHu dopaxou 3uaau cyddys3us amokamana act. Bobacra 6a wuH,
3apypaTyd HazopaT 0a TalIaKKyJIu Mailpoxaxou MOJOUIIMU MyTamapkas3 Kai-
KaJ1 TApPKUILIXO Ba BAWPOHAXO TABACCYTH TAIIKWIM CUCTEMAau MOHUTOPHUHT,
K1 GaboIUATU OexaTapuu capOaHIXOPO TAbMUH MEKYHA/I, 02 MUEH MEOSI.

2. Jlap HaTH4Yaum mapxyd TaxJIMIM YCYJIXO Ba acO0OXOM YEHKYHUU
KOHJIYKTOMETPUU MaXJyJIXou OOW MabjIyM Tapauj, KU ycyly acboOxou
KOHJIYKTOMETPA Baceb KOp Kapaa Oapomaaa Iiyaa, Oapou TaxJIWiId
MUHEPATU3ATCUIN MYXUTHU OO, HA30paTH PaBaHIXOM TEXHOJOTrA MCTU(OIA

Oypaa MeliaBaHJ Ba OSAHAAOMHMU TapakKUETU MHUHOAbIaud WIMHUIO aMaji

TOPaHI.
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BOBHU 2. TAIBUPXOU UJTIMIN-AMAJIN, TIONXABU-MYXAHTUCH
BA TEXHOJIOI'M1 O BA XU®3U KABATU HAMAK
2.1. [llapx Ba HTHTUXO0M BapHaHTXOH XU(3H MyXaHIUCHH KaO0aTH HaMaK

«HTHX00M BapuaHTH acocuu Xu(3u HaMak a3 IIycTalllaBid Jap JIouxa
eIl a3 TaXyUsd BapHaHTXO Jap CAMTXOM aCOCHHU 3€pUH 0a poxX MOHMAA IIyda
oyn:

1. Tariinpéoun ko3hPUTCUSHTH TTOJIOUIITNH YUHCXOU aTpOd

2. MBa3miaBum HaMak 00 MaBOJM BallpOHHAIIIaBaH/Ia:

- 00 KOopKapau KabaTH HaMaK TapUKHU YCYJIXOU KYXH;

- o0myi KapjaH Ba Myp KapJaHU 4yHOOpXO Ba KOBOKHXOU 3pO3MsIIyga Oa
BocuTau 4oxxo» [40-94].

3. TariupéOun rpaJueHTXou QUILIOPHA Jap MUHTAKau 4Yapa€éHu (abosu
MTOJIOMIII Tap HAa3IUKUM Ka0aTH HaMaK:

- 0a By4yJ OBapJaHU XaMraiitxo, kKM 00 xKabaTh HamMak Ba OOMU YUHCXOU
HUTOX JOINTAIIya aJlokaMaH/ acT, 00 Ir'y30IITaHU MapJaxor CEMEHTATCHOHM
nap ay Tapadu kabaTu HaMak Jap SK BakT Ba 0a KOBOKMXOM OalfHM KabaT Ba
nmapaaxo aHAOXTaHW MaxJIyJIn cepilyJad HaMak (TemHUxXoau mpodeccop
Kambepod, mupkatu "Comneranm", @apoHca);

- TAYXU30T Oapom KabaTH HaMaK T'y30IITaHH Iy KATOP YOXX0U (UIIOpOBap:
napaaxou HaMmak Ba rujipaBiuki (takiaudu «Cpenasruaponpoext™» Ba BHUN
BOII'EO).

Hap BapUAHTXOHU OappacuiiaBaHa capxaju MHUHTaKau
Myxo(duzaTiaBaHaa a3 pyu TaXKUKOTH HamyHaBi 00 naposun ymymuu 1100
METpP KaJ-Kaad TapKUILIN Enax, a3 gymia. S00 meTp KaJa-KaJau COXWIN Yall Ba
600 meTp Kaa-kaau coxusm poct, 6a uykypuu 70-100 metp map igouxa To 200
METP J1ap MapXWiaxou aBBaju JJOUXAKAIIA KaOyJ Kapaa I1y/1aacrT:

1. Tartiupéoun ko3pduTcueHTH NOJouIIUM YuHCXou aTpod  [40]
CEMEHTATCUSIM YUHCXOM aTpodu capraxy kabaTu Hamak, acocaH KHUCMAaTH

6oJioun uiypaaimryiau oHpo aap 6ap Merupa.
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Tambupu wMa3kyp ©Oa XaMBOpPKyHH Ba Oapobapco3mym MuEHA
0o0ry3apoHMM YMHCXO Jap Ha3gukuu (a3on capraxy HamMakK MycoujaaT
MEKyHaJl Ba TaBpe HaTH4YyaW XMCOOXO HHIIOH 0], OH Oa MIaKIu yMyMHUU
MOJIOWIIIM Jap MUHTaKau OappacuillaBaHIa aMajlaH Xeq TabCUpe HaJopa.
BapuanT TaHx0 XaM4yH Taa0upHW WjIoBari 0a XaJjulu TeXHUKUU KaOyryma
p10701¢: 11471 8
2. IBa3 xapiaHu kabatu HaMak 00 MaBOIM dpo3usHaiaBanaa [40].

MoxusiTu BapuaHT a3 OH MOOpaT acT, KU K KUCMU KabaTh HaMak Jap
kuThau Myxoduzata (1100 M) 6a yykypuu gojaimryjga 6o OeToH gap pyu
CEMEHT Ba ¢ JAurap MaBOJM yYCTYBOPHU IIIyCTaHAIllaBaHAA MBa3 Kapjaa IIaBaj.
Bapuantu xopkapau kabatu HaMak 0O yCylIu Kyxil Ba IIycTalmiaBit 00 Iyp
KapJIaHU JIOMAaHAXOW JPO3USAIIyJa Ba XOJIUTOXXO TABACCYTH YOXXO Oappaci
Kapaa myna. Jlap Mapxuian aCOCHOKKYHUM TEXHUK-UKTUCOAN YMKA UBA3KYHIi
To 200 M, nap mapxuiau jjouxa 1o 70-100 M nemiOuHi mryga oy/.

XaHroMu KOpKapJ KapJaHM KabaTu Hamak 00 yCyiau Kyxiz Kop 00
nctudoa a3 CUCTeMan KOPKapaxoW Kyxi 0a pox MOHAA IIyI: Iy IaxTau
JyKypu OOpKalfA-adpaTCHOHA Jap COXMJIXOM dYall Ba POCT, KA a3 OHXO
Ha3IMKIIAaBUM DPOXXOU 3E€PU3AMHMHA Jap CaTXXOW TYHOTYH 0a cyW KabaTu
HaMakK paBOH MeIlIaBaH/I.

KabaTtu Hamak a3 mo€H To 60510 60 3uHaxou 2,5-MeTpa 00 Jap JOXUIU
Ka0aT TalKWwI HaMyJlaHU KOMIUIEKCH OOpKallloH#, OaiaHa0apA0opi, BACIKYHA
Ba JIUrap KOpXO coxTa MemiaBajd. JlomaHaxou Taxusinyga mnaigapnaii 6o
OCTOH ITyp Kap/1a MelIaBaHI.

HNuypou xopxo 60 nctudoa a3 MH BApUaAHT, XaTTO Aap dykypuu 1o 70 M,
6apou mapoutu HBO — u PoryH HMXOST MYyIIKWI Ba KOMUJIaH FallpuBOKEi
noHHCTa Memya. Ba map xakukart:

- MaBKeM KabaTH HaMak Jap TapKUIIM EHaxm ap Hakma nedyTtod Oyna,
radcuu capnymam a3 0,5 To 12 MeTp Ba a3 UH xaMm 3u€a Oyd; Jap KUCMaTH

OoJ101 1ap Oab3e 4OMX0o Xyp/llaBi Byqyd JOpal;
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- radpcun kabaTu HaMak 0O Ha3apAOIITH YYKypi 3ué myaa, map macodau 100
M a3 capnyu gap 6ab3e yoitxo 6a 30-40 m mepacan;

- MaifloHM WBa3MIaBaHAa AAp TAPKUIIM FHAXII BOKEh rapauga, 6a oOH
KMMaTXou OamaHau (UIIOPU TEKTOHUKWU TaOuil Ba XapakaTXOW COJOHAU
YaH]lT MWUIMMETpa 0a kaiig rupudralnyaa Xoc acT Ba HMH Xapakatxo 00
Ha3apAOIITH XOAUCAXON CEHCMMKHM Jap SK YaHI ACTCUMETP IemOnHA Kapaa
MeIlIaBaH/I;

- MAJIOHU MBa3lIaBaHAA JIap 3€pU CaTXU O0XOHU 3€pU3AMHUHI YOUTHUP aCT, a3
gymia kapubd 1/3 xuccam oH 6eBocuTa Aap 3epu Maypou Japéu Baxin maBkeb
JTOpaH;

- MOEHTAp a3 MypKyHUH OeToH (6apou ymku uBasmasuu 70-100 M) xycycuaru
qapa¢Hu MojIoulIi xene 6anana OOKiA MEMOHA/ Ba JUMHUTHU (uillypaaHu oou
myppo 60 obu mupuH nac a3 5 conu 6a uctudomaauxa gap aykypuu 400-500
M MyKappap MEKyHa.

A3XyAKyHUM HaMakK 00 pOXM IIYCTaKyHUU 3epu3aMuHn 00 uctudoa a3
yoxxou 4uydTiryga, kM 0a kabaTh HaMak Ty3oIlTa IMyJaaHa, aMmalid Kapaa
MemaBag. Yoxxo gap xap 40 meTp 6a Hakma rupudTa IIyaaaHI.

Caporo3, gap OXupH xap K 40X OypHIIM T'ApaBIuKid 00 KOpKapau OH
0a maxjayxo Oa Bydyd oBapja MellaBaj, KU Oapou OH nap Oapobapu
MHTUKOJIM 00 Ba OapoBapiaHM HaMakoO a3 OH, MHYYHMH 0a 40X MaBOIHU
xaJlkyHaHmaa (Hadt, MaxcyiaoTtu HadTh) BOpHI KapAaa MeliaBajd, KA Aap
MapXuIaxou MyaissHu TEXHOJIOTHA 3PO3USIU OOMPO TEHITUPA MEKYHAI.

ITac a3 6a xam nmalBacT UIygaHu TUAPOOYPXO cucTteMan 9y(hTH 40XX0 0a
KOp aHJ0XTa, 0a sKe a3 OHXO 00 paBOH Kapjaa, a3 aurapail HamakoO
OapoBapja MelaBaj. XAaHTOMM IIyCTa IIyJaHM HaMak 0a BOCUTaW XaMOH
yoxxo 00 OeToHM pexTa € MaxJIyJd CEeMEHTH BaceblllaBaHIa Iyp Kapaa
memaBan. [llycran Ba myp kapJaHu KOBOKHUXO a3 MOEH 6a 60J10 aHYOM J10/1a

MclIaBas.
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Kopxo map coxmnu yam Ba KUThAaW MA4po a3 CaTXM KYIIOJ, a3 qymia
Jap KUThad Maqpo Iac a3 coXTa IIyJaHu Mapaa Ba a3 Tapadu pocT a3 HaKOu
Maxcyc ry3apoHja Iiy/.

['yzaponuganu kop 60 uctudoaa a3 UH BapuaHT HU3 SIK XaJUIM HUXOST
Mypakkab, amaliaH FAMpPUMMKOH Ba a3 YUXaTH TEXHUKA KOOWIN KaOys1 HaOyI.
MyBoduku MabIyMOTH WMHCTUTYTHM yMYMHUPOCCUSITUM TAXKUKOTH WIMHUHU
lanyprus, 6abau mycra miygaH Jap Maccal HaMaK MUKIOPUM HaMaKu
Oespo3usllygan MAaKIX0M TYHOTYH OOKM MEMOHA/: MUpaAaMUAAX0U CYTYHIOD,
KaOypraxon pOCTKyHYa, TOpxO, ryHOa3makn Ba raiipa. Pdousu xaumu
spo3usiHaiyga ogataH To 30 Gou3po TAIIKUITI MEAUXAI.

Nnosa 6ap uH, mac a3 1IycTallaBi Jap KOBOKUXO YaMbIIABUU Yy3bXOU
XaJHamaBaHgaun (QpaKCUIXOU TYHOTYH Maij0o MemaBaHd — a3 (paKkCUsxou
TWIAOPXOU XypA TO IIAFAIX0U KajloHnopari. @ou3u 4yHUH goxuimasii To 10
acr.

HcrexcomoTu Kopxo a3 pyu MH BapuaHT 0a mapéu Baxmn maprodTaH Ba
€ To3a KapgaHu KOpPKapAXOou caHoaTi KapuoO 6-6,5 MUJIMOH METPU MyKaald
HaMaKoOM KOHCEHTpAaTpo Tayjad MeKyHaJ. XaMYyHUH MHCIM Aap BapUaHTHU
Ka0MKu MBa3KyH#, OexaTapuu XyAu NMypKyHHM O€TOH Ba KabaTu HaMmak aap
3epH MOSIM OH XaHT'OMH KOp KadoJiaT Jo4a HaMelaBal.

babarap, Taupnban xyau PoryH oua Oa mrycramiaBuu KabaTh HaMmak
Jlap MUHTAKau J1apBO3axXOM JapOMaJIrOXM HAKOXOM COXTMOHW YyHWH HMIIIOH
0, KW: Jap IIapouTH Mypakkabu 0a BydyJ oMajaHu xoOuimu ¢a3on Ba
reOMETPHUHN Xa4MH HaMakK 0a mapMaKyHUU 4OXXO (MKTUIIO(HA Ba IIyCTaIIaBH)
OeBocuTa a3 caTXM HaMak ILIypyb Kapjaa, MalJOHXOpO IMemTap Jap caTxu
aJIOMaTXOU CapITyll TO3a KapAaH JIO3UM Oy/I.

Jlap uH XaHroM, YyKypuM MaKCHUMaJIuu IIycTallaBid Ba MUHOaba 00
MaxJ1yJl ©Ba3 KapJAaHu OH a3 YoOHUOU KopxoHau «I uapocneccTpoit» a3 yuxaTu
TEXHOJIOTA TaHXO Aap 4Yykypuu 16, map 6ab3e yoiixo 20 mMeTp a3xya Kapnaa

I1y/1aacCT.
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bunobap wH, gap cypatu MydaccaaTtap Kop Kapaa OapoMagaHu HH
BapuaHT 0o Hazapaomrtu Taypubam HOB -u PoryH, sxTuMoiaH, 4yH map
HCTEXCOJIOTH KOpPX0 00 YCyNIHM KyXi, Jap CAaTXXOM I'YHOT'YH COXTaHM SIKYaH/I
HakKOXOM TEXHOJIOTH 3apyp MeOyl, KM MH UMKOH MEIUXajJ, KU KabaTh Hamak
0a BocuTaM 3MHAXO a3Xy] Kapaa masaj. Mmosa 6ap uH, aBBaJIMH YyHUH HAKO
0osi1 1ap capraxu KabaTu HaMaK YOUrup OoIIa.
2. Taritupébuu rpaaueHTxou GUIIOP Aap MHUHTAKau dYapacHu ¢aboau
ITOJIOMIIIF Jap HA3IUKUK KabaTh HaMak.
1. Bapuantu nemHuxoakapaau mpodeccop Kambedop 60 macrtroxu duinopu
MacT, nmapjal CeMEeHTA Jap oy Tapadu kabaTu HaMak Ba BOPHUJ KapJaHU
MaxJ1yJld HaMak 0a KOBOKMXOU XOCHWJIIIyAa Jap MapxXujiau aBBajId TapXpesi,
XaQHTOMHU TapTUO JOJJaHU ACOCXOU TEXHUKHA-UKTHUCOJIUM HHIIOOT Oa Hazap
rupudTa 1ryaacr.

Bapoun mapoutxon Bokenum Tomorpadi Ba TEOTEXHHUKUU KHUCMATH
JlapBO3a, UH BapuaHT 00 cababXou acocuu 3epuH KOOMIU KabyJ1 HECT:
- Jap Japau TaHTy YyKypH JapBO3a COXTMOHH MaCTXaMHX0 TaHXO Jap JOXHUIU
Teppacan Ma4ypou Japé MMKOHIMA3UP acT, KM UH Jap MapaMeTpXoH Yapae¢Hu
MOJIONIITHE, KM KabaTH HaMaKpo IIycTa Mebapas, TAaFMMPOTH YUIIUPO TAbMUH
HaMEKyHa/I;
-map XaB3W OOJION COXTaHU 1y ajaj HakOM Oa XaMm aJoKaMaHOud Xap Iy
Tapadu Tapkumu EHaxm 6apou momaHM HaMakoO 6a KOBOKHXOHM OaifHH
Ka0aTu HaMakK Ba Map/1axou CEMEHTH, Jap CypaTu MaBuya OyJaHU XapakaTxou
MaBuy/a Ba MEMIOMHUITY1a KaJ-KaJu TAapKUIl, 0a Ha3ap UyHUH MEHAMOSI, K1
a3 JIMX03U TEXHUKA XaJIJId OH 0€IbTUMO/T aCT;
- Tap YMHCXOU CyCTry3apoHaHaa Oapou 6a uykypuu Kodia 60a Byuyd oBapaaHU
KOBOKHXO Jap Ay Tapadum kabaTh HaMaK Ty30IITaHU MapAaxod CEMEHTH
Tagoupu Oecamap acr.
2. Bapuantn 00 HacOM mapaaxod THUIAPABIMKA Ba HaMmak (BapuaHTHU

KaOymyaa nap pacMu 2.1 HUIIIOH J0/Aa IIYJaacT).
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Bapuantu Ttacaukmyman souxa [40 - 94] pmap TaMoMM KUThau
myxobpmzatun 1100 M Kaa-kagum TapKUIIN Enaxm nHach KapgaHu MayMyu
4Opaxou 3€pUH NMENIONH 1yJaacT:

- TAYXU30TH SIK KATOP YOXXOHW THAPABIUKUM (PUIIOPOBAp Aap IMacu KabaTu
HaMak, 0a ¢umopu aMmaauu o6 (mapaau TUAPABIMKN) PACOHIAHHN OHXO;

- Tap OaitHu kabaTh HaMaK Ba MapAad THAPABIUKNA YOUTUP KapAaHH K KaTOP
JOxXou (GUIIOpAUXA Ba 0a OHXO HMHTHKOJI KapJaHU HaMakoOuw (mmapaau
HaMak).

HNxrunopu 6051000 6a xatopu (UILIOPU YOXXOU THAPABIMKA IMaiBacT
KapjJa MellaBajJ, KU Jap HAaTU4ad OH Jap MHUHTakau OalHM mnapaau
TUJPABIUKA Ba KabaTWM HaMak Jap yMKU MyxoduzaTilaBaHja MHUHTaKau
KapuO pyKya 00 IpaJJuEHTXOU XypAy HOUM3 Ba CypbaTH yapa¢Hu o0 6a Byqy.
Meosif (Oapou kuTban Maypo myTtaHocuOan 0,002 Ba 0,00002 - 0,0002 m/1ad
Jap Mykouca OO0 KHMaTxou IMMapaMeTpxXxou dapaéHu OUIYyHM YOpaxou
myxopuzarti 0,015 - 0,7 Ba 0,0015 - 0,002 m / py3).
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Pacmu 2.1. — bBypuium tynonuu cap6anau acocit Ba taxkypeun HOb-u Poryn
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Yapaénu nosoutn a3 obanbop 6a cyu mo€HoO a3 YOXXOW THMAPABIUKUU
dumop 6a By4qya oMaja, cCapIyll Ba KaHOPH MOEHUW KaOaTH HaMaKpo HaBp
Me3aHal.

Ak xaTop yoxxou GUIIOPH, KM 6a OHXO MaxXJIyJIu HaMakoO BOPUJT Kap/ia
MelaBaj, Jap TaMOMH KaHOPHM TOEHMU KabaTu HaMmak Huleidu HaMakpo
TaIIKWI MEIUXAH]I, KU 3UYUM OHXO MMKOHM NapokaHaamaBuu auddys3us Ba
KOHBEKTUBH XOPUYIIIABUM HAMAKXOPO UCTUCHO MEKYHAI.

Faiip a3 uH, Ha TaHXO Jap MUHTakaw MyxodwusaTinaBaHaa, 6aaku gap
MHUHTaKal MOEHUM KUCMHU OXUPH YOXXOU THAPABIMKH, KU Jap OH dapacHu
MOJIOUI MapaMEeTPXOu TabUMUM XyApo OapKapop MEKyHaJ Ba MUHOABJ TO
capxaJd MCTUXpOYM HaMakoOxo 00 wapaéHu To3a 0a uykypuu 400-500 m
Mepaca.

Basznu xocm kanmoHu Hamako0, MaBken Mouii (6a Tapadu IMOEHOO)
kabaTh HaMakK Ba TabCHPU MyTAKOOWJIAaW HAMaK Ba yapa¢HU HAB a3 HAMaKH
GuIopa0p Ba YOXXOU TUAPABIUKUPO TAbBMUH MEKYHAHH, KU HUIeH(pU HAMAK
0a xabaTu Hamak 00 «JIarKUIaH» OH 0a MOEH CaxT MaxIl Kapaa MellaBa.
Jlap uH X0JIaT TAaKCUMOTU Yapa€HU YMYMUU TOJIOUIIHA, KU Jap MOosik capOaH
Oapou kuTham Maupo meryszapan (10,6 mx3/mm.m.) 6a TaBpu 3epuH cypaT
MeTUpa;

- a3 mapaaum Hamak — 0,2% € 0,025 mx3/1m1a0;

- a3 mapaau ruapaBiuka — 2,4% € 0,24 mx3/mao;

- gapacéH a3 ob6aHOop 60 ry3amtu OepyH a3 kabatu Hamak — 97,4% € 10,4
Mx3/m1a0.

Ilemuuxon kapga Memrya, KU KOHCTpPYKcUsixo ©Oapou 06a aman
OapoBapgaHu TaaOUpXOW TMeMIOMHUIIyAaun MyxoduzaTi [gap 1y HakKOU
nmapaies, Kd Jap COXMIXOM pOCT Ba dvam Oa XaM maiBacTaHa, Kaa-Kaau
KabaTu HaMmak jJap 3epu NnpuzMau O0ojouu capOaHa Jdap Kaiad Ha3auk Oa
capraxy HaMakK TyJ KalluJaaH/I.

Hax6e, xu a3 kabaTu Hamak AypTap act, 6a Hakma rupudTa myaa oy,
KM a3 3epd Ma4ypou Japé€ map Kalaxou IMacT Mery3apaa Ba 0apou COXTaHU
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napaav TUAPABIUKA a3 OH MeMIONHA 1Ty1aacT. KuecMxou COXuian pocT Ba yamu
Hak0 Oa kabaTu HaMakK Ha3OUKTAp OapoW COXTAHM Iapaad HaMaK Ba CEMEHT
Kap/IaHU capraxy KabaTu HaMak UCTUdO1a MEITyTaH/I.

Jlap KxuThan MaYpOUHU MapJar HAMaK Ba CEMEHTATCHUSIU OapKapopCo3uun
capraxy TalllaKKyJd HaMaK a3 HakOu Tapiau TUAPABIMKA aHYOM J07a
MeliaBag. MUKIOPH 3UEAN CEMEHTATCHUSIM capraxyd HaMak Jap COXWUJIM Yar Ba
KUThau Maqpo a3 caTXW 3aMHUH TabMUH Kapaa Iy

Hax0 Tapuku XylmiK JouxabaHIi IIyJaaHj], OHXO 00 JapoMaarox Ba
UMKOHMSTA MYPOU KOpXou (aBKylIom1a Ba Oapkapopcosi, a3 dymia.
NHbekcnoH# TabMUHAHA. Pyinymm 6epyHun HaKO OETOH# aCT; NOXWIHA, KU
duIopu ruIpOCTATUKUMN KaOYyIKyHaHIapO KaOyJl MEKyHa/1, METaJUIHCT.

Uykypun 4oXX0ou Mapaau TUAPABIUKHA, KM 0a TaBpU XUCOOY TaAXKUKOT
MyaiisiH kapjaa mynaact, To 100 meTp nemobuHin kapjaa mynaact. 3uHa a3 3 1o
6 M Ba Jap KUThal MAaYpou KyTox 00 KaTopu AyKapara (KyTOX Ba UyKyp) — U
yoxxo 1,5 M Oyz.

O6anbop Oapoum 0Oa 4YOXXOM TUAPABIMKA HMHTHKOJ JOJdaHU 00 a3
00aHbop 00 uctudoaa a3 Kyoypxou Cypoxiryaa, Kiu 00 IMOJIOUIIXO MyIIOHWIA
ImygaaHa Ba Jap kabaTtxouw ay Tapadu mapa dourup mymaaHn (OaraHauu
1045, 1095 Ba 1155 M) rupudra memanan. Mukgopu obe, ki 0a YOXXOHU
TUAPABIUKNA Joaa MemraBaj, 864 M3 gap sk maboHapys € 10 kyBBam acrpo
TaITKUI MEAUXa/.

YUykypun 4oxxou Hamak To 60 merp, 60 Kagamry3opud 3 M — po
TaIIKWI MeauxaHa. bapon 603bTUMOA TaBMUH HaMyJaHU MHUKIOPH 3apypUU
HaMako0 Ba Jap MaWIoOHM OaliHM Tapaad THAPABIMKA Ba KaOaTH HaMmak
AKXella TaKCUM KapJaHu OH, sbHe Oa ralip a3 TapUKU BepTHKAJIHA YOXXOU
WJIOBArA Jap IIAKJIM COsI0OHE, KU HYyramoH Oa capraxu KabaTH HaMmak
Mepacaj, mapMa Kapaa MeriaBaH/I.

Macpadu 3apypun Hamako0, KM 0a 4OXXOM HaMak Joda memaBaj, 18

M3 gap sk MmaboHapy3 € 0,2 n/c MyailsH Kapaa IOya - XaHTOMU
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KOHCEHTpaTcusiu HaMako0 250 1/, Hamak fap sk maboHapys 4,5 TonHa € 2,25
M3 MeOomIa.

Nutukon nomanu HamakoO 0a 4OXXO a3 arperaTd TaKCUMKYHaHIAU
KyJislau capbaHd, KU 1ap OH 40 HaMakoO 00 KyBBau I'paBUTATCHs O0a BOCUTAn
KyOypu Maructpajiud HaMakoO a3 arperaTtu TaW€pkyHaHaa, KU Jap COXWIU
coru Ilaccumypaxo, 2,5 KWJIOMETp aypTap a3 MaB3€bh BOKEbH aCT, Oa HaKIa
rupudTa myaa oy.

Maiinonu taii€pkyHii 6eBocUTa 1ap MaB3eU KUThau 3€pPU3AMUHUN KOHU
HAaMaKCaHI, KM a3 YUXaTH TApKUOM KUMUEBUU XyJ Oa HaMaku TapKHUIIU
EHaxmr sikxena acT, BOKeb rapauaaacr.

Maxjyau KOHCEHTpaTCHsSM Tellakid MyaisHinyga 6o uctudoga as
JOXXOU UYyKyp 00 yCy/IH IIYCTaKYHHH 3e€pU3aMUHA UCTUXPOY Kapa MelIaBal.

duiiop gap 4O0XX0U I'MAPABIMKI BoOacTa 60a catxu ob gap obanbop 6a
TaBpW aBTOMATUKA 0a Bywya meosa. DUIIOp Jap 4OXXOW HamMak 00 (uIiop
Jap YOXXOM THApaBIUKA 00 UCTU(dOIA a3 KIIAMAaHXOU MaxCyCcH MacTKyHaHIau
¢dummop 60a TaBpU CHHXPOHN TaH3UM KapAa MeliaBad. Xapay CUCTEMan YO0XXO0
0a KJacTepxou 5 40X MyTTaxuj Kap/a IryJaaH/I.

Taptubu xabymiyaa, Tapkubd Ba mapamMeTpXxou UHIIOOTH MyXohu3aTuu
Kabatu Hamak 00 Ha3apAOIITH MabIyMOTH HUOTHUAOUU TEOJIOTM Ba
CEHCMOTEKTOHUKUM JIoMXa 0apou TaTOMK Ba KOHEH TapJOHUIAAHU IIAPTXOU
HUTOXJIOPUM OOIbTUMOJM TAaXKypCH Ba UCTTOXXOU HMHIIOOTH OOM KOOWIU
KaOyJ1 TOHUCTA IydaH/.

XaHTOMH Ty3apOHUIAHU Ta(PTUIIIN OXUPUHU MYCTAKWUIN BaCEhbMHMKECHUU
aouxa gap Komuccusu gaBnatum skcneptuszau 'ocrianu coouk MYIIC map
comu 1990 uH xynoca GapoW aCOCHOK KapAaHU IBTUMOJHOKHU COXTOPXOHU
ACOCHUM KOMILJIEKCH THAPOIHEPTeTUKA TACAUK Kapaa IIy/I.

Xam3aMoH, Jap KapopH 3KCIEPTU3axo0, a3 yymia, HaBUINTA IIy1aacT, KU
00 JapHa3apJOIMTH XOCHUATH HCTTOXXOM HHIIOOTH OOW Ba IIApOWTH TaOWi,
coxTaH Ba uctudomgabapum MHIIOOTH OOW TaHXO Aap cypaTe W4yo3aT Jojda
MelllaBag, KM MOHUTOPUHTM MYXUTH TE€OTEXHUKH, CEUCMUKA Ba TaMOMU
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HUCTTOXXOU HHIIOOTU OOM XAHTOMH XYCYCHSTH a(3aIusTHOKU Ha30paTu
CaMapaHOKUM TAJAOMPXOU 3UJJIM 3PO3USIM TAIAKKyJIM HaMakK aMajiid Kapjaa

IIaBas.

2.2. Taxymnm KOpH JACTTOXXOH MyBaKKaTi 6apou Taii€p Ba To3a
KapIaHU HaMaKoO, TaBCH(}H JACTTOXXOH MYBaKKaTi Ba OMY3HIIH CHPaTH
HaMako0

Xycycusitu acocun reojorusii Mam3en capOangu HOB-u Poryn
MaBUYyJIUSATH KabaTu radcu HaMak Jap TaxKypcuu capOaHa wmeOoIma.
bananauu makcuManum gap uOTugo Oa Hakma rupudramyga 335 M acT.
Bakte xu 06an6op 60 00 myp MelraBajl, yapa¢Hu IMOJIOUIA 0a BY4yJ MEOSI,
KU HAMaKpo XaJl MEKYHa/I.

bapowu a3 mycramasi Mmyxohu3aT KapJaHu KabaTh HaMak Ba IEIITUPUU
MAKJIAUrapKyHuy Oe0o3ramT gap TaHau capbaHa Taadupxo ouja Oa
CEMEHTATCUSIM capraxy KabaTh HaMakK Ba COXTaHM Mapjau TUAPABIMKA Ba
HaMak rembounn mygaans [40 - 74].

Kopu napaaxo TaBacCcyTy HHTUKOJIM OOM TO3a Ba MaxXJIyJIu HAMAKH OIIA
0a YMHCXOU TaXKypcuM capOaHa 6a pox MOHAa MellaBa.
ba cudatu 06 Ba Hamako0 TamaboTH 3epUH NEMTHUXO] Kapaa MemmaBaH [4]:
a) MUKJIOPHY MOJIAXO0H Jap OBe3UIIOyaa Habos 1 a3 2-3 mMr/i 3uén Oomra.
0) aHj03au 3appaxou Jap oBe3ulnOyaa aap ob6 Ba HamMakoO Habosa a3 25
MUKPOH 3U€1 Oota.
B) 00 Ba HaMako0 HA0OSI OMEXTaxoM Xalllyda JoIlITa OOIaHd, KM XaHTOMU
TabCUPU MyTaKOOMIIa 00 00XOU 3epU3aMUHMA TaXIIMHU CaXT Oa By4yJ OpaHI.
r) koHceHTpaTcusu NaCl gap Hamako6 60s1 320 1/ 6Gomra.

Kapopxou TEXHUKUU TEXHOJIOTHSIU Tal€p kKapaaHu oO Ba HaMakoO, KU
6a nouxau HbO-u Poryn goxwn mynaann [98-101] 6o umtupoxku MucTuTyTH
TaxKukoTuu uimuu ymymupyccusiruu “BOJII'EO” (1. MockBa) Taxus kapaa

IIYAH/I.

54



Jap naBpaum CceMEeHTATCUsiM capraxu KabaThu HaMak Jap TaxKypcHH
capbanmn HOB — u Poryn G6apou Taii€p kapJaaH Ba TO3aKYHHMH MEXaHUKUU
HaMaKoO JTaCTrOXM MyBaKKaTi OyHED Kapaa Iy,

Hamako6 6a 4oxxo Aap MacTrOXXOM MYyBaKKATH TaBacCyTH KyOypxou
IIyJI01 MHTHUKOJI J0Ja MeIlaBal, KU Jap MaxJIyJIXOu JOPOU MOHXOU XJIOp Ba
MaxJIyJIXOM OKCHJIKyHaHJ1a O0a 3aHr3aHi ocebnasupana. bapou oroxukyHoHUU
3aHI3aHA J1ap JIOUxXa KOPKAapAW YCTYBOPU MaxJIyJid HaMak 00 cynputu
HATPUUAPO NMENIONHH 1TyJaacT.

Basudan nH TaxKUKOT a3 TaxJmiu cudaTt HamakoOecT, Ku Oa mapaau
HaMak JI0Jla MelIaBajJ Ba MyBo(HKaTH OH 0a mapamMeTpxou Tapxpesin noopart
acr.

XAMUYHUH TaxXJWIM TaxXUIMHXOM KyOypXOoM HaMakoO XaHIOMU HacOu
MYBAKKATHA Ba OMY3MIIM 3aHI3aHUM MaBOJM KyOyp HM3 OO aHYOM J10]1a
IaBal.

Makcaau Kop Aap acocd MabJIyMOTH OaJacToMaja TaxXysU TABCHUSXO
oua Oa Oexrap HaMyJdaHd TO3AKyYHUM MEXaHUK Ba YCTYBOpP KapJaHU
HaMaKoOXou napjau HaMaku capOoanau PoryH meborai.

TaBcudu macrtroxu MyBakkatTi. Alinu 3amoH gap HBO-u Poryn sk
JACTTOXM MYBAKKaTHM OMOJAa HaMyJdaHM HaMakoO daboiauaTr gopan [4].
Hakirau texnonorun MuHOabaau To3a kapaanu Maxiayiau NaCl a3 omextaxou
MEXaHUKH a3 HaKIIau TaBcusiyaa ¢papk MekyHas (pacmu 2.2).

Hamaxu Bopugotii 6a 6yHkep, 0aba 0a Bocutan BUOpaTop 0a MUKCEPHU
Maxjryntaiépkyaun PM-2000 Bopun MemaBan. Hamako06 myaaatu 1,5 coart
oMexTa Kapaa Memaad. KoHceHTpaTcus 00 €puu apeoMeTp HazopaT Kapaa
MelaBaji. 3u4uu Hamakoou tai€p 6osa 1,21 6oman.

A3 MUKcepH MaxIyJITalnépkyHin Hamako6 6a 3apdu kadynkyHaku V=100
M3 pexTta MemaBaa. [Jap WH 40 KOHCEHTpATCUSAM HaMakoO TaH3UM Kapja
MemaBad. bawsaan, maxiayn 0a 3apdxoun amyan (2 1oHA) BOpHA MEIIaBaj, KU
Oapou TO3aKyHMHU IEIIAKUM HaMakoO a3 OMeXTaxOW HaMaKXOU Jaraj Ba

HUTOXJOPH MEemOnHI mygaasa. JIOFmumHrox (0TCTOMHUK) 3apde MedoIaa, Ku
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myBoduku TII 704-1-150 C «baku amyauu CUIIMHIAPUM ITyJdoaa Oapou HadT
Ba MaxcynoTtu HadTin 60 3appustu 200 M3» xu3mat mexkyHaa. Andbom 1., 6a
xagmu 100 M3 Oypua mrygaacr.

Hamakob6xou kabjaH To3zalyma TaBacCyTH Ay KyOyp 0a IMOJIOUIIXOHU
HaBbU «CTpys» (2 moHa) qoaa MmemaBaH. [lomount a3 pyu Tapxu cCTaHAAPTUN
Ne 901-377 xkabyn mynaact. [Tapamerpxou acocii: -quametp - 1,0 M, macoxar -
0,79 M2, 6amanagnu kabatu o6 a3 6omou capbopi; - 0,9 m. Capbopum peru
kBapci 00 anmo3au 3appaxou 0,3-0,4 mMm. Anmozau xammm akai 0,25 M,
xaamu akcap 1,0 Mm act — po tamkuia meguxaa. Typu muci (1x1) map Gaitnu
TYPXO 1y KabaTh HAXWU LIMIIATCH, IIaFal - 1 kabaT qolrup acr.

PagBuianii 60 HazapaomTy a3 0010 6a MOEH cypaT Merupas.

[ycran: - gTaBoMHOK# — 6-8 makuka, mmagaTHok#a 12-14 n/c map sk ™2
capdam 06 — 4,0-5,0 m3. [llyctan 60 yapaéuu Oapbakcu 06 a3 1moéH 6a 60J0
aHYOM JI0a MelaBajl. bapou nrycranu nojouin 00U HyIIOK#A a3 3apdu oxaHy
o6etonin 60 Hacocxo goaa memanad. OOu mycranim 0a coitm Ilaccumypadgo
pexTa MelaBal.

Hamako0xou To3amyna (3 mr/im) 6a gy 3apdu HUTOXTOPUHM XayMH Xap
sk 100 M3 moma memaBag. KoHCTpykcHsan 0aKXoW HUTOXJIOPHUIO KaOYJIKyHM
a3 KOHCTPYKCHUSIM oOImapTou aMyai papk HameKyHaa. A3 3apdXxou HUTOXI0Pi
HamMako06 0o cypwatu 15 M3 map sk mabOoHapy3. 0a BocuTau KyOyp, Ku
naposuain Takpuban 1750 merp act, 60 KyBBau TIpaBUTATCUsi O0a Oaku
ucrepmonn 0a 3appu 1-1,5 M3 moma wmemasaa. KyOypxoum HakIméTuu

nuametpaioH 76 Ba 108 mm a3 nmysiogu bCt21c coxTa myaaaH.
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PacMmu 2.2. — Hakiam 1acTroxxou MyBakkaTi 0apou Taii€p kapaaHu HaMako0: 1 — omexTakyHaHmau MaxJjyi; 2 — 3apdu kaOynkyHaHaa; 3 —
006aHOOpH amyii 6apou TO3aKyHUH MEMIAKUU HaMako0; 4 — 00aHO6opu amyai 6apou TO3aKYHMH Melaku HaMako0; 5 — [1osonin HaBbU
«Ctpys»; 6 — [Tomoumm HaBbU «CTpys»; 7 — 3apdhu HaMakoOuu To3arnyaa; 8§ — 3appu HamakoOuu To3amnyaa; 9 — baku UCTEBMOIUN TUPEXH
MaxJryii (I'M)
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A3 cababu 3uéa mygaHu KOHCEHTPATCUSIN MOAAAX0W MyOTaJIOIIyaa Jap
HaMako0O XaHTOMM KaIllOHWJAHHM OH Jap HaTUYau 3aHI3aHUU MaBOJIHU KyOyp Ba
3apypaTd 0a caTxXW 3apypi pacoHumaaHu cudatu HamMakoOd gap arperaTtu
MOIIMAAHM MOJIOUIITXOHU (DUIIOPA Oapou KOpKap/Iu Iyppa I'y30ITa IIygaHI.

[Tomoumm ¢umopn sk 3aphu cunuaApn Oyaa, 1y KabpH MOEH TOpa.
MaBoau moJjioulii KyMu KBapcu 00 aHgo3zau 3appadaxou dy= 0,3-0,4 Mm
Meboraa. Axgo3au xaaau akaia 0,25 mm, xaau akcap 1,0 MM act. XayMu KyMm
0,04 M3 act. Typu nynoguu Ne 0,5-1, kabatu Ne 1,0-2 Ba muman Haxu 3 Kadat
xacrana. Ilac a3 kxopkapau myppa Hamako0 0a yoxxo 0o cypwatu 0,5
Ji/makuka 6apou 1y 4ox J04a MeIaBa.

Hakiian akcoHoMeTpi Ba OypuIld TYJIOHUU CUCTEMau Tal€p KapJaH Ba

MHTUKOJIA MaxXJIyJIM HaMaK JAap pacmxou 2.3 Ba 2.4 HUIIIOH J0/1a 1I1y/1aacT.

Pacmu 2.3. — [IluarpamMman akCOHOMETpii 0apou Tal€p KapAaHU UHTKOJIM MaxJIyJId HaMaK:
1 - kyOypu obxkamrit = 100 MM, 2 — kyOypu Hamak = 100 mm, 3 — mukcepu Hamako6 V=2,5 M3,
4 —3ap@d 6apowu yoitn HoxamBop V=100 m3, 5 — 3apdu 3axupasit 6apou MapToBH JIOU
V=30, V=100 m3, 7 — a3 3appxo 0a coitxo 6bapoBapaanu 06, § — KyOypu HaMaK TaBacCyTH
ryzaproxu kabemii = 57 MM 2 1y puinra, 9 — punrpu «Ctpys», 11 — 3apdxou Taniépu
Hamako0 2x100 m3, 11 - kyObypu o6u xXyHyk, 12 - kyOypu o66apopii 6a coitu [Tacumypaxo,
13 — xyOypu Hamak, ku 6a MuHTakaun capoanau T-3 mepaBan



11 12

i

Pacmu 2.4. — TapxOanauu cucreMau Ta€pKkyHUn Maxjiyiu Hamak: 1 — Maiinonu 6opdapopi, 2 — capoitnt 6apou HUTOXIOIITH HaMaK V=25 m3
— Mukcepu Hamako0 V=2,5 M3, 4 — 3ap¢ Gapou noiixou HoxamBop V=100 m3, 5 — 3apdu 3axupasin 6apou jgoit V=100 M3, 6 — 3apdu maxjyn
6apou Hamaxk V=100 M3, 7-kyOypu Hamak = 100 MM, 8 — KyOypu HamMak TaBacCyTH ry3apuIly kademni & 57 MM 2 puiira, 9 — coiiu [Tacumypaxo,
10 — macou puntpu «Ctpys» (2 nona), 11 —3apdxou Hamako6# 2x100 M3, 12 — HakOu HakmméTHMN T-3
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2.3. TaxkukoT oux 6a cupat HaMakOOXOU CyHbil BA OMIIXOU
TabCUPpPACOHi 6a cudaTu OH
2.3.1. Omy3umu cudat HamMmako6 gap HacOM MyBaKKaTi

bapou Ty3apoHMIaHW TaxXKUKOT Jap HYKTaxOW 3E€pUH HaMyHaxou
HaMako0 rupudTa mygaHm:
1. Hamako6u nOTuaon a3 oMexTakyHaHIau MaxJyJT;
2. A3 00aHOOPXOU MEeIaKUu OOKAIIIi;
3. ITac a3 monoumu "Ctpys";
4. Jlap ry3aproxy TaKCUMKYH# TO TOJIOMIIIXOHU (PUITOPH;
5. Ilac a3 nmosounIxo neur a3 UHTUKOJ JA0aH 0a 4OXXO.

Jlap xama HaMyHax0 MUKJIOPH MOJJAaX0W OBE30H Ba Jap HAMyHaxo Jap
ry3aproxy TaKCUMKyHaH/a aHA03au 3appaxo MyalsiH Kap/ia IIyJIaH/.

HaTtuuau taxiui HUIIOH 101, KU Jap HamakoOxou uotugon 1o 3500-
4000 Mr/m moamaxou OBE30H, Jap HaAMyHaxouW IICIIaKd To3akapaairyaa
(paBmankapaamyzaa) 4,5-5 mr/a Ba 150-600 mr/n gap cypaTu BailpoH KapAaHU
TEXHOJIOTUs a3 HaOyJJaHM HaMaK Ba Jap HAMyHaxoM To3akapaamyna - 1,3-2,4
MT/JT MOJIJTAaXOW OBE30H MaBUY[ XaCTaHI.

Hamaxko0, k1 0a ry3aproxy TakCUMKYHaHAa BOpHUJ Melasa, a3 2,3 To
36 mr/n omextaxou MexaHukm mopana. Ilemr a3 6a 4oxXo M0JaH MUKIOPH
MOJI/TaXOM OBe30H Aap HaMako0 0,5 - 2,7 Mr/i1 — po TaIIKWI MeIuXa.

Jap Toxxo X0J1aTX0 MUKIOPH OMEXTaxo Jap HaMakKoO Imac a3 IMOJIOUII
Jap Ty3aproxyd TakCHUMKyHaHaa Oa 6-7 Mmr/m Mepacaa. AQ30uI MHUKIOPU
OMEXTaXxOM MEXaHWK#d Jap HaMaKoO 4Yi Iell a3 MOJIOUIIXO Jap Ty3aproxu
TaKCUMKYHAH/JIa Ba Y@ TeI a3 0a 940XX0 MHTHKOJ JoJaH 0a 40XX0 HaTHU4au
3aHI'3aHUU KyOypxo MeboIai.

XaHroMu TaH3UM Macpadu HamMakoO, KM 0a 4O0XX0, JAap IMOJIOUIIXO Ba
0a YOoXx0 BOpHUANIABHH SKOOpaW MapTOBXOM MAaXCYJIOTH BaWpOHIIIITYIan

KyOypxo 0a amall MEOsIH/I.
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Masbnymorte, ku 6a JacT oBapja IryaaacT, 0a MO UMKOH MeAuXxa, Ku 0a
XyJocae oeM, KM TOJIONIIXou (umopn cudaTtd 3apypud HamakoOpo a3
quXaTH TapKuOM MOJIaxou caxTu OoszmomrTaimryga (OBE30H) TabMUH
MEKYHaH]I.

[Tac a3 mnomoumxon QuIIOpAUXHA Jap Ty3aproxu TaKCUMKYHH,
HaMakoOxoe, KM ©Oa 4Yoxxo MeadTaHa jgap KyOypxou a3 MaBOAU
3aHTHaIllaBaHJa (MacajlaH, HaXd IIWINA) COXTallyda, KyOypXow IyJIOIUpO
MBa3 KapJaH JO3UM acT.

MyalissH KapJaHud aHJ03aud 3appaxo Jap HaMyHaxou HamMakoO 00
uctudoma a3 MHKpPOCKOIM HaBbu «buoilam»: 00 JIap3uIlM HaMYyHaxo
(wagBanu 2.1) Ba gap HaMyHaW MapKasTrypesllyda Ty3apOoHHUJa MellaBaH[]

(wapBanxou 2.2 Ba 2.3).

Yapgsamu 2.1. — Hatugaxou MyaiisiH KapJJaHU aHI03au 3appaxo 1ap BOXUIU TAKCUMKYHI

Hamynaxo To nosourxou Gumopi

Aupno3au
3appayaxo, 2 3 5 7 8 10 12 |15 |20 |25 30 40
MKM

Tapxkubu
(bpaxcusixo, 3,7 183 |32 |1,86 | 1,80 [ 19,2 {09 | 7,3 |92 | 1,86 | 1,86 | 1,86
%

Hamynaxo nac a3 nosouixou ¢uuiopi

Anno3an
3appayaxo, 2 3 5 10 15 20 30 |40 |50 |60
MKM

Tapkubu
(bpaxcusxo, 2,8 183 19,5354 13,0 | 14,0 [3,6 |08 | 1,7 |08
%

JunameTpu MHUEHAU 3appaxo Jap Xapay HaMmyHa TakpuOaH 11 MUKpOH acT.

YanaBaym 2.2. — HamyHan Hamako0 1ent a3 moyIoninu GUIopi

Angiosau 11 |12 |14
3appaxo, 7|10 |14 |17 |18 |21 |28 |35 |42 |56 |70 |84 |98 |, |7 |,
MKM
Tapkubu

6, |0, 48]0, [0, |3 [20]1, |[12]3, |1, |0,
dpaxensxo. 10" 14" [0 |8 |4 |2 |56 |9 |2 |2 [4 [OF]04]04704

Anpo3an MuéHau 3appaudaxo 20,6 MUKPOH acT.
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Yaasamu 2.3. — HamyHnan Hamako0 nac a3 nojouinu ¢puiopi

Aunosau
3appaxo, 7 14 |17 |21 24 |28 35 142 |56 |70 |84 |98 112
MKM

Tapxkubu
¢paxcusixo, |34 (47 | 1,2 |63 |04 25004 |72 |1,6 |34 |16 [04 |12

0
0

HuameTpun Mu€Hau 3appada 24 MUKpPOH acT, HaMakoO 3uéna a3 40 %
3appaxou a3 S MUKPOH KaJIOHTappo Aap 6ap Merupa.

Mygoucan Hatu4axou ©Oa JgacToMajia HUIIOH MEAuXaHn, Ku
rapauilIMXud HaMyHaxo 0a MO UMKOH MEAUXAHJ MabIyMOTH IIyppapo Ou/I
0a aH/103au 3appavyaxo 0a JacT OpeM.

XaMUH TapuK, HAMAaKOO OpOM MUKIOPHU Oy3ypru 3appadyaxoud OBE30H
060 anmo3au 3u€na a3z 25 MKM XacTaH] Ba a3 UH py, 0a Tamabotu cudartu

HaMako0 0apou MHTUKOJIU OH 0a mapaal HaMaKuU YOXX0 YaBOOIryii HeCTaH/.

2.3.2. OMy3uIy TabCUPH MIYCTAHU MOJIONIIXO Ouf 6a Oy3yprum aHgo3au
MOJIIa OBE30H J1ap HaMaKoO

XaHromu a3 Hazap Ty3apOHMUJIAHU JACTTOXM MYBAaKKaTH MablIiyM Iy,
KU Jlap Ty3aproxyd TaKCUMKyHaHAa 6 MOJIOHUIl Ty3oIITa InygaacT. A3 oH 3
MTOJIOUIII KOP MEKyHaJ1. XaHromu Macpadu ymyMuu 15 M3 gap sk maboHapys,
XOCUJIHOKHUM SIK TIOJIOUIIT 5 M3 f1ap sIK a0OHapy3pO TAIIKWI MEIUXa.

I[llycranun mnojoumixo aap sSK MOX SK MapoTtumba 0a pox MoHAa
MenraBaHa. bopkyHin a3 peru gap€ act. [ap 3ep TaxJIWiIM 3JIaKMU HaMyHau
MHUEHAU KYyM a3 MOJIOUII THpUQTa 11y 1aacr.

Mapxuinan HaBOATUM KOP OMY3UIINM TabCUPU LIYCTAHU TOJOUIIXO Oa
caMapaHOKMHM HUTOX JOIITaHU 3appaxo Oya. lllyctaHu MmoJouIixo Tapuku
yapaéHu Oappakcu OOM XYHYKM TEXHUKA ©Oa poX MOHAA IIyJaH/I.
OO0TabMUHKYHUPO TaBpe O0a HU30M JapoBapjiaHjl, KM OapoBapaaHu per Oa
MuéH Haosa. Ilummatm mycran 6,3-7,0 1/c M2 Oya. JlaBOMHOKHM IITyCTaHU

aBBal 20-25 makuka, 1yBByM Ba cetoM 10 makmka Oy.
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I'y3aponumanu 3 maBpau IOJIOUIIN CUKIH § coaTa 0a pox MOHAA IIyda

act. lap Tynu xap coatT HaMyHau HaMakKoO TUpuQTa MENIy/I.

Hatugaxou taxjiuiau HamMakoO gap yaasaiv 2.4 HUILIOH JO/a Iy TaaH/I.

Yansanu 2.4. — Hatrgaxou TaxIuiaid HaMakoo

HaBOMHOKI/II/I KOpH 1MoJIouni, coaT

lapmoumm | Homryu 1 2 3 4 5 6 7 8 ba
MOJIOWIN | HUMIOHIOIXO XUcoou
MUEHA
BB, mr/n 6,7 1,2 105 (0,5 |70 |22 11,2 | 1 3,8
Tapkubu 56 45 20 18 15,8 | 28,5 | 23,2 | 34 30,0
1 3appadaxo,
agmosaum > 25
MKM, %0
BB, mr/n 24 0,7 10,5 1,5 |- 0,5 |- 2 4.9
Tapxudbu 55,1 48,3 |31,3 | 31,4 |- 453 | - 31,5 | 40,1
2 3appadaxo,
agmosaum > 25
MKM, %o
BB, mr/n 1,3 1 0,7 1 - 1,3 |- 1 1,05
Tapxubnu 29,6 | 24 54,5 | 30 - 29,5 | - 29 32,7
3 3appadaxo,
aHgo3am > 25
MKM, %o

2.3.3. Taxymm 3JIakuM KyM a3 MOJIOUIIH (GUIIOPii Jap ry3aproxu

TaKCUMKYHH

Bapou Taxymn HamyHau MUEHAM TTOJIOUIII UHTUXO00 Kap/aa Iy/1, Ki a3 OH

546,55 r HamyHa rupudTa IIy/I.

HaTtuyaxou TaxKUKOT Jap 4aaBayiv 2.5 Ba pacMu 2.5 oBapaa IyJaaH/I.

Yaasanu 2.5. — Hatuyaxou TaxJIuiu 371Ky a3 MOJOUIIN (GULIopi

boxnmonma T A boxumonnma T
Annosan | xap i aBACCYyTH 3JIaK HO03au . 1ap aBAaCCyTH 3JIaK
SMaK, M | SMAK Ty3apOHMIALIY/A | OMaK, MM |~ ry3apoHuanyaa
r % r % r % r %
1 2 3 4 5 6 7 8 9 10
1,25 0,95 10,2 545.,6 99,8 0,25 53,3 19,7 439,6 25,5
1,0 4.4 0,8 541,2 99,0 0,21 76,7 | 14,0 | 62,9 11,5
0,63 111,8 | 20,5 | 429.,4 78,6 0,14 394 |72 23,5 473
04 140,4 | 25,7 | 288.,9 52,9 0,1 14,9 |27 8,7 1,6
0,315 96,1 17,6 | 1929 35,3

JlmameTpu 3KBUBAJIEHTUHU JI0HA Oapobap acr, 6a
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duce = 100/ ) ./,

KU J1ap OH p; - Jopouu ¢ousu (a3 pyu BazH) - U Ppakcusxo 60 AUAMETpU
MUEHAU JOHAXO d; MeOolaa, Ku

d,.. = 0,28 Mmm
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Pacmu 2.5. — Hatuyaxou Taxjmiiy 3J1akuucapOOopr MOJIOUIIIAN TTOJTOUIIN (PUTITO P

2.3.4. TaxxkukoT oup 0a To3a KapJlaH! HaMaKoO a3 3appayaxou a3 25 MUKpPOH
KaJIOHTap 00 uctudonaa a3 MoJIOUIIH IaTPOHA

[Tosonurxon maTpoHUpPO 3aBOAM KUMHUEBUM IIaXpU UEPHOBCHU UCTEXCOII
MekyHaZ. Mymaxxacotu TexHukin TY-6-10-1682-80. Hasswu: C-35, L-10, C-25,
C-50, C-75, C-125.

Oup Oa To3a KapaaHu oOM JIyjakail 00 MOJOUIIM HaTpoHiA HaBbU L]-5
TaXKUKOTHU TeIIaki ry3apoHuaa myd. Taupuba gap ay Hycxa 0a pox MOHAA
myd. ITomoumpo 6a xkpanu o6 60 ucrudoga a3z JacTroxu oOKalli MmaiBacT
Kapjaa Iy, Ka (pumopu JoMMUpPO TabMUH MeKapa. dap dhocumaxon MyaitssH

Oapou TaxJIuiI HaMyHaxou o6 rupudra 1y aH/I.
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Mukaopyu MoIaxou OBE30H Aap obu moOtumgon 6a xucodbu muéHa 0,3

Mr/n-po Tamkuia Meamxana. Hatmuaxo map Oopam ango3am 3appadaxo gap

HATUYau TaXKUKOT Aap YajBajiu 2.6 oBap/a IryaaaHI.

Yaasamu 2.6. — Ma3myHu 3appaxo Jap oou jayiaan MmaHOab

Aunoszau

3appadaxo, |5 10 15 20 (25 130 |35 {40 |50 {60 |70 |80 |90 | 100|120
MKM

Tapicu0 15,5(23,0 150169 |2,7/95(1,3(201(6,1(201(1,3({0,7]|2,0]0,7 0,7

3appayaxou KaJoOHTap a3 25 MHUKPOH TakpuOaH 26 % -po TaIIKHI

MCAUXAaHI.

Hap wanBanmu 2.7 HaTUYaXoW TaxIWiu o0e, KU a3 IIOJIOUIIU

MAaTPOHM Iy3allTaacT, a3 pyu TapKUOW YUCMXOU OBE30H Ba aHA03aU 3appaxo

HUIIIOH J0Ja ImymaacT. Taxmmim MablyMOTH 0a JacT oBapjallyaa HHIIOH

MeUXajl, K1 MOJIONIIN MaTPOHM 3appayaxou a3 25 MUKPOH KaJOHTappo aap

JTaBOMU C€ py3 HUT'OX MeIopal.

YagBanu 2.7. — Bobacraruu Tapkubu MoAgaxou OBE30H Jap o0 Ba aHI03auM OHXO a3
JTAaBOMHOKHU KOPH TOJIOUIIN MATPOHA

HaBomHokum | Macpad, | Kammasuu BB, Muxkiopu 3appadaxo 60 aH103a, MKM
KOp, coat M3/c Macpad, % Mr/n 25 30 40 50
0 14,4 - 0,3 26,3 10,8 2 6,1
1 14,4 - 0 32 10 6 8

2 14,4 - 0 - - - -

4 14,4 - 0,035 5,6 5,6 - -

6 14,4 - 0,1 9,5 2.4 7,1 -

8 14,4 - 0 - - - -
16 14,4 - 0 4,6 3,5 1,1 -
32 14,4 - 0 - - - -
40 14,4 - 0,05 - - - -
56 13,9 4 0,05 7,4 7,4 - -
64 13,9 4 - - - - -
80 13,9 4 - 10 5,6 4.4 -
88 13,9 4 0,1 7 5,6 - 1,4
131 13,7 5 0,15 14 2 5 7
153 13,5 6,2 0,1 12 5,4 3,3 3,3
161 13,6 5,6 0,15 22 10 2 4
175 13,6 5,6 0,15 15 9 3 3

Jlap O0an3e HaMYHaXO0 MHUKIOPHU KaMH MOIIdXOHN OBC30H 60 AHO03an

3appauaxou 30-40 muxkpoH omkop kKapaa myaana. Ilac a3 3 py3u kopu
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IOJIOUII, MYBO(UKUA ad30uIIM MUKIOPH MOAAAXOM MyOTajlo map oou
To3amryjaa, pousu 3appaxou a3 25 MUKPOH KajoHTap 6a xucobu muéHa 1o 15
% mead3osi.

Hap ¥MH XoJaT aHmo3au MOJJIaxou OBe30H TO 50 MUKpOH Mead3osi.
AHJ03au MaKCUMaJIMK 3appadaxo gap oou capuamma 100-120 MuUKpOH acT.
MasbaymoTn O6a macT oBapialiyJa HWMKOH JOJ, KU TaxKUKOT ouj 0Oa
TO3aKyHUU HaMako0O 60 ucTudo/1a a3 MoJJoUIly MaTPOH# JaBOM JI0/1a 11aBa/l.
ITomoumu HaBbu -5 60 ucrudoaa a3 nuTaHrxou pe3uHn 0a sike a3z Kyoypxou
TaKCUMKYHH, CUMXOM HaMaKoO IMac a3 IMOJIOUMIIXOoW (UIIOp Jap AaCTroxXu
TaKCUMKYHI TaWBacT Kapja 1ya. MctebMoin HaMakoo aap sk 1madoHapys 3
- 4 M3 6ya. Hamako6u To3amnyga 6a 40xXx0 MHTUKOJ A0/ Iy IaH/I.

bo Hazapmomt TaH3uMHU 0a 4YOXXO JOJAHUM HAMAKOO CypbaTH 00
nouMo Taritup meédt. JdaBoMHOKMM Kopu mnoioumn 50 coar Oya. Hap
dhocunaxoun MyaisiH 6apou TaxJIMi HAMyHaxou HaMako0 rupudTa 1mygaHzm.
Hatugaxou taxjimim HaMakoO Mac a3 MOJIOMIIM MaTpOHA Aap daaBaiu 2.8
oBap/a IIyJaaH/I.

Yaasamu 2.8. — Hatuyaxou Taxjaniaum HaMakoO mac a3 MoJIOUIIU MaTPOHA

JIaBOMHOKMM  KOpH BB, Mukznopu 3appadaxo a3 pyu aHI103a, MKM

MIOJIOUII, COAT Mr/n 25 30 40 50 60 70
0 2,4-2,7 35 7 16 6 3 3
3 1,1 21 5 5 11 - -
6 1,2 12 - 3 9 - -
12 - - - - - - -
20 1,7 - - - - - -
30 1,8 - - - - - -
40 0,23 - - - - - -
50 1,1 12 9 1 2 - -

A3 HaTU4yaxou Jaap 4ajaBanu 2.8 oBapaamryga aéH acT, KM Jap HaMakoO
MHUKJIOPH MOJIAXOM OBE30H XAHIOMHM HCTHU(}OJAaW IOJOUIIN IaTpOHK Oa
xucobu muéHa 50 % xam MemiaBaja. Mykoucam HaTU4axo Oapow MyailsiH
KapJlaH! aHJI03al OMEXTaxO HHIIOH MEIMXaJ, KU Jap COaTXOW aBBaJld KOPU

rojioutr (6 coaT) HamMakoO 3appaxou aHmo3au 30-50 MUKpOHpPO AOpaHI Ba
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Jap HAMyHaxou MUHOabJa 3appaxou a3 25 MUKPOH KaJOHTap OLIKOp Kapaa
Hamygaana. [lac a3 50 coatu kop, map Mykouca 60 MHUKIOPH 3appaxo Aap
HaMakoOu achi, sspHe 6a nojonu natponn 30 % To3akyHi 6a 1acT oMas.
XaMUH TapuK, TAXKUKOT HUIIOH JOJAH[, KU XaHTOMHU HUCTU(OIAN MOJIOUIIH
MaTPOHA Yapa¢HU 3appaxou OBE30H a3 25 MUKPOH KaJIOHTap 06a 4OoXX0 KaM
MemaBaJl. TaXKMKOT Aap UH caMT UaoMa Xoxaj Q.

babnu OGa oxup pacugaHu KOp Jap KOPIYCU IMOJIOUIIU MATPOHM
3appadyad KajoHu xagMmamn 5 - 10 mMummumerpa €GT 1mIya, Kd OH MaxcCyiau
BalipOH KapJaHu KyOypu ob6ry3ap Oya. MH a3 oH ryBoxi Menuxai, Ku capdu
Ha3ap a3 TO3aKyHUM HamakoO, a3 cababu 3aHr3aHUM WAIUAU KyOypxou
HAMAaKOOJIUXUU TAYXU30TH MYBAKKATHA 0a YOXXO MUKIOPU 3UEU OMEXTAXOU
MEXaHUKHA BOPpU MEIIaBaH/.

2.3.5. TaxKHKOTH 3aHI3aHUH KyOypXoH HaMaKo0
Xama KyOypxowm HaMakoO Jap MOHTaXHW MYBAaKKaTd MYBO(GUKH

cepTudUKaTU a3 YOHHUOU «I MIPOIPOEKT» MEIIHUXOIIIY/1a a3 MyJI0a1 HaBbu B
ct 2I1C ucrexcoi kapaa MeaBaH/I.

Bapou Taxnunm TaxmuHXo nopyaxou KyOypxoe, KU 0a 4O0XXO HaMaKoO
MenuxaHja, Oypuna mypana. Hamynaxo 13 — 14 -ymu maptu comu 1989
Ooypuna myaana. Jap kaOypxo uykypuaxou pakamxou 6 Ba 20, Ku HAMaKoOpo
0a 4YOXXOou pakamMu 8-yM HMHTHUKOJ MenodaHia, MyTaHOCHOaH 4YyKypuyaxou
pakamxou 8, 9 Ba 22, 23 xybo0u xaBoi (Bo3AyIIHAs TPOOKa) MaBuy 1 Oy IaH/I.

KyOyp a3 uykypau pakamu 2, Ku 62 40XX0u pakaMxou 4 Ba 5 HaMako0O
MeIMXaHI, myppa 0a kop mapomana Oymana. KyOypu uykypau pakamu 7, Ku
06a yoxxou pakamxou 66 Ba 67 HamMakoO Menuxaj, myppa Kop HaMeKap/I.

bo makcaau GeTariiup HUTOX JOMITAHU TaXIIUHXO Ba MEIITUPUU 3apap:
1) xyOypau uykypyau pakaMu 6 myppa 0o mapadud myp mrygaacrt,

2) kyoypxou pakamxou 20, 7 Ba 2 60 HaMakoO myp kKapjaa, a3 HYIXo Bacl
kappaa, 60 nmapaduH nyp Kapaa MelaBaH.

ITac a3 xymomaHu KyOypxo WHXO OIIKOpP Kapja Iy aaH/;
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Uykypuau Ne 2. Jlap HamMako0 MUKOOPH 3UEAN MOAAAXOHM KaXBapaHTH
cabyk MaBuyna act. CaTxu JapyHMH Haiiya 00 TaxXIIMHXOU KYXMYIITaAKIOPHU
KaxBapaHr mymmuja mygaacT. Taxmmaxo 6a ocoHm rupudTa MeliaBaH] Ba
Jap 1acT MOJIMIa MeIIaBaHIy JIAFKUII HATOPAHI.

Boponka Ne 7. TaxmmHxo TaHXO Jap KUCMH KyOype, Ki a3 OH HaMaKoO
qop# Mmerrya, 6a Byaya omagaana. Hamynn HamakoO Ba TaXIIMHXO SIK X acT,
KU Jap KyOypau BOPOHKAIIAKIN paKaMu 2 HU3 Jy4OP MEOSI/I.

KyOypu uykypam Ne2(0. Hamako6 mopon omMexTaxou cad3u TOPUK acT.
TaxmMHXO HU3 paHTy cab3u TUpa JopaHi.

Hamynaxou kyoypxou Boxuau Ne 2, Ne 7, 20 OGapow MaBUyaUSITU
MHUKPOOPraHU3MXO0 MaBpHUIU TaxJWJI Kapop aojaa mygana. TaHxo dyOuaxou
amoxunaa €pT mymaHa, SbHE TaXIMMHXO HATHYad (DAabOIUSITH OaKTepUSIBiA
Hectana. HaMyHaxou TaxImIMHXO a3 KyOypXou UyKypuyaxou pakamxou 2 Ba 7
a3 TaxJIWJIU KUMUEBH T'y3apOHUIA Iy IaH/.

Hatugaxou taxiauixo aap gajaBanu 2.9 oBapaa mygaana. Yi taBpe a3
gaJiBajl 0apMeosi, TAaXIIMHXO HATUYau 3aHI3aHUU MaBOIU KyOyp MeOOIIIaH/I.

Taxaunu mapxuian peHTreHi-pa3zaruu HaMyHaxo HaTU4axou ap 0010
rupudTaIIyaapo Tacauk kapa. Jluarpamma Kyaiaaxopo HUIIOH J0A, KU TaHXO
6a NaCl myBodukana. lap qauarpamma Kyiaxow 6a Hamakxou Mg2t Ba Ca2t
MyBoUK HecTaHid, 3epo (azaxom map oMmexTa Oa MukmIopu Takpudban 1%
MaBuyJ0yga 00 WH ycyn MyaiisH kapaa HamemaBaHa. Fe(OH)s coxtopu
amopdi Topas Ba MHBUKOC HAMEKYHAJI, S’TbHE TaBACCyTH TaxJIWJIN Mapxujau

peHTreHn-Gaszarin MyalsiH Kap/a HaMeIaBai.

Yagsanu 2.9. — Tapkubu KUMUEBUU TAXIIIMHUXO a3 CHMXOU HAMAaKOO

1. Jap TaxXmMHXO TOXUIAXOU CaxT Bydy] HAJOpaH/I.

2. Taxmuuxo udociiaBuu GUOJIOTHA HECTAH]/I.
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Pakamu Hopoi, %

yykypuaxo | Fe(OH); Ca2+t Mg?2+ SO4%

2 98-99 HAKIIIXO HAKIIIXO HAKIIIXO

7 100 - - -
Xynoca:




3. TaxmuHX0 Jap HATUYaW 3aHI3aHUM KyOypXoW a3 IMyJjoaud HaBbu b cT.25
I1C nap 3epu Tabcupu HAMAKOO XOCWJI IIyJaaH/I.

Jlap Hakmaxou KOpi THUPEXXOM MYXaHIUCUU TapJad HaMaK Ba
napaaxou ruapaiukun HOB-u Poryn a3 nmynoau nawsu I2ISHIOT - u G6a
3aHr3aHm ToooBap coxta myaaang. OCT 9941-81

bapou myalisiH Kap/laHU CypbaTH 3aHI3aHUU MABOJIM KyOyp HAaMyHaxou
MHIMKATOPA a3 HaBbM MYJIOAM MyKappapulyaa HacO Kapjaa IIyaaHl, Ku
HATUYaxoHu CaHYMIl Aap yaaBaiu 2.10 HUIIOH noaa myaaaH,.

NHuynuH Bobactaruu CcypbaTH 3aHI3aHN a3 JaBOMHOKHUU Tabcupu 49,
92 Ba 155 py3 nap pacmu 2.6 oBapja myaaacr.

Jlap pacM HUIIOH J0ja IIygaacT, KU Jap JaBpau HOTHUAOUM BaKT
cypbaTu OajaHATAPUHU 3aHI3aHU Myloxuaa Memapaj. Cumac cypbaT MacT
MemiaBajg Ba nac a3 90 py3 MybTaaui raira Ba Xejae KaM Tariup Me€oan.

DabOTHOKUHU 3aHI3aHUM HHJIMKATOPXO OO0 MypypH 3aMOH a3 cabadu
Jlap OHXO Maijo0 IyJIaHW TaXIIMHXOM 3aHI3aHUM OXaH#W KOXMII Me€Oan. lap
acocu TAWJOWIIM HUIIOHAMXAHAAXO Iac a3 O3MOMIIXOM 3aHI3aHil, a3 pyu
TacHu(poTH MaBuyaa 6a Xyjgocae oMaJaH MyMKHUH acCT, KU UHAUKATOPXOE€, KU
a3 nymoau I2XISHIOT nmap HamakoO coxTa uIygaaH, 3aHr3aHid Jap

MaxJIyJIxo 00 TaxUIMHXOW KyXIYLITAKIOPY HOXaMBOpP XOC MEOOIIaH]I.
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Yansami 2.10. — Hatuyaxou TaXxKUKOTH 3aHI3aHI

Basuu

Ba3nu Hamyna Macoxatu | JlaBOMHOKUU Cypbatu 3aHr3aHA

Pakamu HaMyHa Tascudu paBanau
mac a3 TaxJIniI HAMYHa, 9KCIIO3UTCHS, _

HAMYHA | TO TaXJIAI | |, S 5 AGOHADTS , 3aHI3aHM

Plep, T. 2cp, T cp, MM py MM/TO[ r/M2 CyT

1u2 20,0925 | 20,0847 1015,0 49 0,0075 | 0,16 ﬁel‘gj“a‘{ MaBaya

3ud 18,8841 18,8762 1015,0 92 0,00408 | 0,087 -

5u6 19,3879 19,3739 1022,2 155 0,00418 | 0,089 -"-
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w

CypbaTu 3aHr3aHn, Mv/con
P

[y

40 80 120 160
JIaBOMHOKHH TabCHD, PY3

Pacmu 2.6. — Bobacraruu cypbaTu 3aHI3aH# a3 TABOMHOKUM TabCUP

nap 49, 92 Ba 155 py3

2.4. Ap3€6uu napayay MUHEPAIM3ATCHSN MaxXjIyJId HAMaKH CepIyia
Bapon myalissH kapJaH! KOHCEHTPATCHSIU MaXJIyJIM OOUM HaMaK! OIIUH
NaCl gap Boxuau maxiayi (pacmu 2.7) konaykromeTrpu NELT, xu onpo C.K.
JaBmaTinoeB nXTupob Kapaa oy, uctudoma mryaaact [30 - 34]. Jap vaaBanu

2.11 XycycuaTXou TEXHUKUU OH HUIIIOH J0Ja I1y/1aacT.

Pacmu 2.7. — I'upgoBapuu KOHIYKTOMETP
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KoncenTparcusu maxiayn a3 pyu YOIII myalissH kapaa memaBaa, Ku 060
yCyIu UHAYKCHOHW 4YeH Kapaa Memasan [14-33]. Coxam uctudomabapuu

KOHJIYKTOMETpP: Ha30paTH MUHEPAIU3aTCUSIA OOXOM 3€pU3aMUHIA: TaUEp

KapaaH Ba uctudoa OypJaaHu MaxjiayJIxXou o0y HaMak.

Yaasamu 2.11. — Xycycustxou TexHUKUU KOHTYKTOoIMeTpu NELT

Howmryu annozaxo Kumatu angoszaxo
Jnana3oHu KOHCEHTPATCUSIU YEHIIY1a 2-300 r/n
Hypyctun yeHKyHUU KoHceHTpaTcusiu NaCl +3r/n
XapopaTu MaxJIyJId YeHITy1a 10-300 C
JypycTun 4eHKYHUH XapopaT 10,50 C
WHuTtepdeiicu caHUMIIN FapKIIABH Toxosas netis 1-100 MA
Untepdeiicn cabTkyHaHIA RS-232
BakTu anno3arupii 2¢c
TaBoHOUM UCTEBMOJIM KyBBau 0apK 1 Bt
MyxynaTu MU€HAU XUAMATPACOHUH 30HIXOU S ner
oOKarm
MyxJj1aTu MUE€HAU XaIOMOTH CAa0TKyHaH/A 10 et
Japo3uu kabenm MabIyMOT o 100 M
Baznu canquinm obkamri 850r
AHI03aX0H1 30H/IXOU FaPKIIABA 301x34 mMm
Anpo3axou cabTKyHaHIa 140x100x30 MM
Fuzorupun nacrrox JapyHcoxT, 12 B

XucobkyHaku Hokwixon NELT a3 my kucm ubopat acrt: 30HIXOU
oOkammi Ba caOTKyHaHJa O6apoW HAMOWII Ba HUIOX [OLITAHM aHI03aXOH
yeHIIyga. 30HAXOM FapkKyHaHma (oOkamr) Oa cabTtkyHanga 00 cuUMH
MaiiBacTKyHaHJa MaiBacT Kapja MellaBaHaA. 30HAPO a3 JAaCTTOXU CAOTKYH
nap macodau To 100 M nyp woiirup HamyaaH MyMKUH acTt. MHUyHUH pedyan
KaJIUOPKYHUU KOHIYKTOMETp OapoM 4YeH KapAaHM KOHCEHTPATCUSIU Odurap
MaxJIyJIXOH 3JIEKTPOIUTXOU Faiipudabo nap Hazap rupudra 1ryaaact.

KoHmykToMeTp ap3ummm  KOHCEHTpATCHUSM  YEHIIABaHIApo  Jap

MHAUKATOPHU KPUCTAJIIIN MOEb HUIIIOH Meauxad (pacmu 2.8).
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Pacmu 2.8. — Kounykromerpu « NELT»

XaHromnm Mykoucan 4eHkyHaku Hokwiin NELT 0o acbobxou
xaminabdexu memdoapu xopuun a3 ucrexconkyHangaronu ABB, Hach Lange,
Endress Hauser, xymocaxou 3epuHpo 6apoBapaaH MyMKHH acT:

- MayMyu acOOOXOM HH IIUPKATXO OapOM YEHKYHUU 3UUYMM SHEPTUSU
0apk a3 xMCOOKYHAKX0 Ba HACTIOXXOM AyioMjaapaya unbopartana. lapo3uu
CMMH BaCJIKYHaHJIal WH JacTroxxo kamrap a3 30 M acr, 3epo cajgoxou
MOHAH/I, K1 JIap UH HOKWJI XapaKaT MeKyHaH/I, 0a MOHEaxo Xaccoc MeOOIIIaHI;

- 30HIXOM Fapkiygau kKoHaykTomeTpu NELT cencopu pakamin Oyna,
OHpPO TaBacCyTH MHTepdelicu xalkau yapa€Hu pakaMid a3 cabTKyHaHIa aap
Macodau 3uéaa a3 100 M gyprap yodrup KapJaaH MyMKHUH acT. 30Ha 00 Hepyu
0apk TabMHMH Kapja MelllaBaj Ba MabJyMOT a3 OH CUMHU dyopparau TejaehoHun
TPII 724-po uctudomaa medapan, Ku OH XaMUyH CUMHU OapK XU3MaT MEKyHa/I;

- 60 KyBBam 4YapaéH TabMUH KapJaHU [JACTTOXXOM KOPXOHAXOU
HoMOypaa omgatan 6o mummmatu 220 € 36 B, xanromu capdam xyBBau Oapk
suéna a3 10 Bt 6yman, 6a pox MOHa MeIIaBa;

- xkoHaykromerpu NELT 60 muanatu 12 B Ba uxktumopu Ha kamtap a3 1

BT ru3o merupan.
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JacTtroxpo 0apou Tariivp 10/1aHU KOHCEHTPATCUSIU XaMa F'yHa MaxJIyJIXOu

ANEKTPOJIUTXOU Falpudabosl KaauOp KapJaH MyMKHUH acT.

2.5. Ycynu re0OTepMUKAU TAXKUKOTH 9OX
TaxKkMKOTXONM TEPMOMETpHA Jap 4YOXXou Inabakau Ime3oMmeTpi 00
ncrudoaa a3 Tauxu3oTH car€p (pacmu 2.9) ryzapoHuja myjaaHa1, Ku 0a OHXO
TAOIWIITUXAHIAX0U YOXUU YEHKYHHU XapopaTu Jap 3€pU UYKypUM HaBbBHU
IITC-60, xu ©Oapoum UYEHKYHMH XapopaT Jap OdJEMEHTXOM WHIIOOTH
TUAPOTEXHUKHA MEHIOWHA IIyJaaHa Ba acboOW deHKyHi Oapou rupudTaHu
HUIOHI0AXO0 a3 TpaHchopmatopu Hapbu IILII-1 moxwmn kappa mrygaaHna

(meproOMETpPU MAaXCyCH CAMEpU paKaMi).

Pacmu 2.9. — HacOu kapoTaku TEpMUK#H Jap 40XXO0

ITpuncunu kopu TtabawiguxaHgau Top Oa Bobacraruum OacoMaau
TaOMUM JIAP3MIIXOM O304 XOMYIIIIyAaW pe30HaTOpH TOp a3 Japadau
KallMImi OH acoc ¢€draact. Hakmm pe3oHATOpU TOPUPO TOPHU IYIOAU
Kalllojlalyaa KaJa-Kagd MeXBapu TYJIOHMH TaOOWIauxXxaHgal TOp HYPO
MEKYHAJl, K1 Jap3HUIIX0NU 0301 CUHYCOUAXOU XOMYIIIIYAapO UYPO MEKYHA]I.

Pe3onatopu Top 6a BocuTau aHTe3aH1au Jap3ulld CHHYCOUIAIN, K1 Bazudau
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OHPO FaJITaKU JICKTPOMATrHUTIA MYPO MEKYHaJl, Oa XapakaTu Jap3ulll OBap/a
MepacoHa/I.

Bapanresangan map3uiy CHHYCOUAAIA YSHEPTUSIN UMITYJICU DJICKTPUKUT
a3 pactroxu yeHkyHuu [TLIT-1 omamapo Oa sHEprusiu jJap3uiid pe30HATOPU
TOP TaOAUJI MeAUXa.

Faprapaku »SIEKTpOMAarHUTUU TaOAWIIUXAHAAUW TOPA XaM Oapou
TabMHUHU HAO3M XasqyoHOAXIM TanaboT Ba xaMm Oapou KaOyIu Iap3ullIxou
030/ CUHYCOMJIAJIMU XOMYIIIIYJa, KU a3 YOHUOW pe30HAaTOPU TOPH TaBJIU
MelaBaj, uIcTugoj1a MeliaBal.

Bacomanu map3uim pe3oHaTOpW TOp aHA03aXOU UTTWIOOTHU Cagou
O6apomau TabauIIuXaH1an Top MedoIan.

TabaunauxaHga 1OPOU SIK YHCYPH XaCCOCH KyOypit Ba pe30HATOPH TOPi
yourupiryga mMebormraa, K aap OH 3JIEMEHTH XacCOC Ba Pe30HATOPU TOP a3
MaBOIM KO3 (HUTCUEHTXOU TYHOTYHU BaCehIIIaBUM XaTA COXTA Iy IaaHI.

XaHroMmu gap Top Tariiup épraHu xapopaT KyBBac 0a amajl MeOsI, KU
OH Oa Tariup €praHu JaBpau JIAP3UIIXOU TAOMUM PE30HATOPU TOP OBapa
MepacoHaj, KM oHpo acoobu nyromaapadau ITLIT yuen mekynaa. MyHocubatu
OaliHu XapopaTu YeHIIyAa Ba bacoMaau Jiap3uil (cagou 6apoman) 6bapou xap
SK TaOOuIauxaHmIan Top WHUpoan Oyma, 60 Myomwinad KaluOpUEeHKYHM

(xycycusT) 0a makayu 3epuH MyalsH Kapaa MelaBa;

V=A/X2+B/X+C
KU Jap oH Y - KuMaTu Xxapopatu yeHmasanga, K (¢ C);
X-KUMaTHl aHJ03ad UTTUIOOTHUM cajion Oapomaau TaOauguxaHaau
TOPH MC;
A, B, C xoapdurcueHTxoum [gouMin MeOOIIaHA, KU a3 PyU HATUYAXOU
KaJIMOpPUYEHKYHUHU KOHBEPTEP MyaisiH Kapja MeIlaBaH/I.
TaxKUKOTH KapOTaXUM TEPMUKA OO0 TarMupauxaHAaxou TOPUMHU XapopaTuu

HaBbpu [ITC-60 60 pakamxou cuiacuiaBuu 518 Ba 457 ry3apoHmaa IIyaaH
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(YamBanu 2.12). Hakmaxon kaauOpKyHUH JACTroxxo aap pacmxou 2.10-2.11

HUIIIOH J10/1a IIyJaaH/I.

Yagsaau 2.12. — XycycusTXOU TEXHUKUM TaOIMIIMXAHIaX0HU XapopaT

Hasw: IITC-60 pakam: 518  Canau ucrexcoi: 09.12.88
Ne p/r | Homryu anmo3axo KumaTxo
1 XycycHsiTH KalTMOpUYCHKYHA Y =15,37/X2 + 71,06/X — 123,3
2 Huamazonu ango3arupi, °C a3 -20 To +60
3 MaxaynusiTu XaTOrud yMyMUH a3 -2% 1o +2%
nyo3aTaoaanyaa 0a 1uana3oHu
4 aH/I03aTUPH OBAP/IA IIyIAacT
Taritupore, ku 6a qUana3oHU Ha 3ué€na a3 1%
aHJI03arupi MyKappap Kapjaa Iyaaact
Hass: IITC-6 pakam: 457  Canau ucrexcoi: 22.08.89
Nen/nm | Homryu anno3axo Kumartxo
1 XyCyCHSTH KaTUOPUYEHKYHR Y =33,92/X2 + 10,99/X — 123,3
2 Muamnasonu ango3arupi, °C a3 -20 To +60
3 MaxayausaTi XaToru yMyMHAH a3 -2% 1o +2%
A nyo3ataoaanryaa 6a quana3zoHu

aH/I03aTupi OBap/a MellaBal
Taruporte, k1 60a TUAMMa30HU aHA03aTUPH
MyKappap Kapja Iryaaact

Ha 3uéna a3 1%

Xapopar, °C

Xarxou Kayu KaJIu0OYeHKYHH

70

60

S~

50

S~

40
30

N~

N~

20
10

T~

N

0,5421 0,5935

-10

0,6585

n7m

0,8604

-20

-30

Ilepuon, mc

Pacmu 2.10. — TaBcudu kanmmbpuenkyauu [TTC-60, Ne 518
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Xarxou kayu kajauopuyenkynuu IITC - 60,
Neq4S57

-~ 60_

0
-10 0,54 0,5883 0,6519 0,7406 0,8766
-20 A

JlaBpa, mc

Pacmu 2.11. — TaBcudu xammbpuenkynuu [TTC-60, Ne 457

Xymocaxou 600u 2

1. Hakmau TEXHOJOTMM IMEIIHUXOAIIyAan Tauep KapJaHU MaxJIyJIu
Hamak, ku gap HbO Poryn uctudoma Oypaa Mmemanajg, UMKOH MeIUXad, Ku
HaMako0 Oapou HUCTEXCOJM MaxJIyJlM CEMEHTH Ba Oapou 3UYIIaBUU
suaaucypdy3us Ba CeMEHTATCUSIU KyJUlal capraxy kabatu Hamak 00 TapKkuou
MOJIJTaXOM MyBakkaTi Ha Oemrap a3 3 mr/m, ku 0a TamaboTtwm cudaTd OH
yaBoOTy MeboIaa, 6a 1act oBapja maBa/.

2. Bacmy HacOum wMyBakkaTi cudaTd HaAMaKoOpO a3 pyd XauMu
3appayaxod MOJJIaXOM OBE30H TabMHUH HAMEKyHall, 3epo HamakobO mac a3
dbuIopu moJIouI nemr a3z 6a yoxxo goaaH To 40 % 3appayaxou a3 25 MUKPOH
KaJIOHTappo Aap 6ap Merupa.

3. Tlonoumxou maTtpoHun Tamrau I[-5 MMKOH MemuxaHa, Ku cudatu
HaMakoOxou Taléppo OanaH dapaopem

4. Taxmuaxo gap KyOypxowm HaMakKoOXOM JaCTTOXXOU MYBaKKATH
MaXCyJI1 3aHI3aHUU MaBOJU KyOyp MeOoIaH I,

5. Ycyn Ba [acTroxXyd TNEHIHUXOAIIYAAW YEHKYHUH KOHIYKTOMETPUU
Oapku 0OXOoM MHUHEpAJIUM CEPIyaa MMKOH MEINXaa, KM YCHKYHHXO XaM Jap
arperaTu Maxjya Oapow Tal€p KapAaHH HaMaKoOXOHM cepoO Ba XaMm Jap
XaaTh CUCTeMaxOou aBTOMATHHM UEHKYHH OapoW Ha30paTH JOMMUM Japayau
cep LIyaaHu MaxJIyJId LIyp aMalid Kapaa [IaBaH/I.
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BOBU 3. MOAEJICO31UU MATEMATHKH OUJI BA XAJIIIIABUA
KOHBEKTHUBU-IUDOOPY3INOHUN KABATU HAMAK XAHI'OMH BA
KOP AHIIOXTAHU HBO-A POFYH

3.1. PaBanau KOHBeKTUBM - MMM PY3HNOHNN TABCUPHU MyTaKOOMIal 00U

TO3a 60 YMHCXOU XaJllIaBaHIAW TaXKypCHH capOaH/

Xycycusatu mapoutu reojorun maBden HbO-u PoryH map Taxkypcuu
capbanna 6a Byuyn oMajaHu Kabatu radcu HaMak, K OO MUKACTH TeKTOHUKMA
MaxJyJ IIyJaacT, XOC acT. XaJl LIyJaHU HAaMaKCAHI TaBacCyTH YapacHu
MOJIOUII METABOHAJl 0a IIAKIAUTapKyHHM FAMPUKOOMIM KaOylau TaxKypci
oBapja pacoHaa. A3 HWH py, ap3é0um CypbaTH OXTUMOJMHU OOIIaBUHU
HaMaKCaHI Ba HMHTHUX00M dopaxou capdakopoHau MyxoduzaTa as
MYXUMTAapUH Macbhbalaxou jionxakaui Ba coxtmoun HbO-u Poryn mebota.

Hap uH 000 HaTUYaxOu XMCOOKYHUHU paBaHaH JU((Yy3MOHI-KOHBEKTUBH Ba
0a Bydya omamaHu GoCHIAXoW YapaCHxoe, KM a3 TPYHT NIyp Kapja IIyaaaH,
Oapou BapuaHTXOM 3€pUH OBap/a IIyAaaH/I;:

1. Bakre, ku 6apou Kabatn HaMak 4opaxou Xud3i Byqya HaJoITa OOIIaH T
Ba KOX()(UTCUEHTH IOJOMIIMU YHHCXoU arpod map capnymamon K, = 0,3
M/111a00HapY3;

2. upekcusu capraxy Kabatu Hamak Ba KodppurcruenTH nojaoumunpo 6a Ky
= 0,3 m/maboHapy3 pacCOHUIAH];

3. NmkopkyHUr HaMakxopo Jaap kabatu aykypuu 1o 15 M 6a pox MoHma 6a
qou OETOH TY30IITaH, OH TOX YHHCXOM TUPAY arpodu KabaTu HaMaK IOpOU
k02 durcrentr nononmun Ky = 0,3 M/mabonapys MemmaBaH.

NHuyHUH Tax WM HATUYaXOW TaXKUKOTH TeLITap ry3apoHMa IIyja,
Jap aCOCH MabJIyMOTH HaB OUJ 6a 00ry3apOHUU KUHCXOU MUHTAKAU TaPKUIIIH
Enaxm gap 6opam MEUKIOpH HaMako0 map MAPOUTU 6a SIK KATOP YOXXOH
¢duiopoBap 06€ I'y30IITaHU TAYXU30TH OOJO0p Jap OHXO JIOJIaHU OH XyJioca
OapoBapaa MmemiaBaja; OabJaH BapuUaHTU AOJaHU HaMakoO 00 HazapHaOUITH

MaBYYJUSATH UYYHMH J03aTOPXO Jap YOXXOM TabMHUHKYHAH/a, KU HMKOH
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MeIuxXaa, MUKIOpM HamMako0 ©0a MUKOOpH 3apypi Oapou TaIIKWIA
yopabuHaxou Myxo(puszaTi Kam Kapja maBaj, bappaci Kapaa IIy/I.

Hap mnmaBpau wucrtudomgabapuu kynpyku coxtMoHu HBO-u Poryn
TaXKUKOT Ba XUCOOY KUTOO ry3apoHuaa Iy,

XaHroMH Ty3apOHUJIAHU TaXKUKOT Ba XHUCOOXO MAaBOJM 3€PUHU
Jouxakami uctudoma 6ypaa myaana: pacmxou Ne 1079 - 10 - 62; 1079 - 10 -
20 OPII n. 1, 1079 - 10 - 49; 1079 - 10 - 33, kuThaxoMm HAKIIABUH I'€OJIOTH Ba
autonorun HBO-u PoryH 060 yolrupmaBud YOXXOW Xu(p3M HaMaku as
MaBOJIM JTap 00J10 oBapaallyaa rupudTra mrygaaHsm.

Koaddurcuentu momoummm yuHCX0 a3 JOMXau TEXHUKA rupudTa 1ya,
KabaTtu obHory3ap 60 mactrapud ry3apumu K¢ = 0,003 M/mabd Ba yuHCXOU
KabaTxou 00JJOMM MUHTAKaW capraxy Hamak 00 HazapaomTu ceMeHTatcus Ky
= 0,003 m/mab (obry3zaponuu xocu o6 0,03 1/m), 6e cementarcuss Ky = 0,3
M/11a6 rupudTa 1yaaacrt.

Huddys3us (a3 kamuman diffusio - maxHIIaB#i, 4OpUIIABH) - paBaHIU
XYI4yIIIM UHTUKOJIM MOJIJIax0 MeboIaa, kKM 0a Mykappap KapJlaHu TAKCUMOTH
MyTaBO3WHHU KOHCEHTPATCUSIXO OBapaa MepacoHaI.

PaBanmxou  xapakatu  auddy3noHun — Moodapo  MYOJMIIAXOH
muddysnonun Puk taBcud MexkyHaHa. Yapaéuu nuddys3usu j-po aap caMTu
ToJalnya XaMuyH MUKIOPH MOJJae MyalssH MEKyHeM, KU Jap SK BOXUIU
BaKT CaTXM XaMBOPH MaWJOHM BOXMAM ©Oa HWH caMT TEPICHIUKYIAP

qourupuygapo oypuiil MexkyHas [48 - 92].

Am

T 3.1
J= S (3.1)

KU JIap UH 40, M - MUKJIOPU MOJI/Ia, t - BAKT, S - MaI0H.

PaBangxon muddy3moHM omaTaH paBaHAXOM a3 HaB TaKCHUMIIABUU

MOJIIAPO 1ap MYXUTH OAUCCUNATCUS € MHTUKOJIM MAaKCaTHOKH OH 3€pU TAbCUPHU
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rpaaueHT MKTUgopu KUMUEBA Ba Jap XOJAaTU COJJATApPUH TpaJaveHTU
KOHCEHTpPATCHsI MCHOMAH/I.

PaBangu nuddysus, a3 sk tapad, 6a KUHETUKAU KUMHUEBH, a3 Tapadu
nurap, O0a MyBo3uHaTH copOcus Ba oOmaBi jaxia jgopaHa. KysBawu
nembapangan paBanad aud@ys3us kymmuig tabuat 6apou paxon édraH a3
TapTUOOTHU 0a OH ry3o1Tanlyga Meoommasi.

TaBayuyx HamMoen, Ku aap Tabpudxou gap 00JI0 oBapaallyaa xeq ryHa
3UKPXO BYyYyJ HagopaHa, ku auddy3us xaTMaH a3 KOHCEHTPATCHUSU
OamaHaTap 0a KOHCEHTpATCUSIM MAcTTap Merysapaj Ba Jap HaTtu4ya O00sn
TaKCUMOTHU SIKCOHU OMEXTaxo Jap TAMOMU HaMyHa Oa amal osi.

Cucrema Ha O0axpu 6apobap HaMyJlaHU KOHCEHTPATCUSIX0, Oanku baxpu
O0apobap kapmanu MKTUIOpUM KUMHUEBH KyIIMII MEKyHajJ Ba Oapobapuu
MOTEHCHAJIXOU KUMUEBHA Ha xamema 00 Oapobapuyd KOHCEHTPATCHUSIXO
MYyCOHUJIAT MEIIaBaI.

XaMUH TapuK, KyBBau nembapangaum auddys3us, MUCIA Xama TyHa
peakcusixom maurap, TabumatadH ¢(apKUsITU MOTEHCUATXOM TEPMOJAMHAMUKMA
MeOomas. bo a3HaBTaKCMMKYHHMHM MOJJIa, CHCTeMa Mail Jopaja, Ku
dapkustxon HWkTupopum Maxaaaupo Oapodap KyHang Ba a3 uUH py, Oa
MYBO3MHATH TEPMOJMHAMUKA Ha3MUK ImaBaja. MH GapoOapkyH: TaBacCyTu
nuddy3us aHIOM 1012 MellIaBal.

Hazapusu nuddysuonin 60 HazapaomTu Gap3usxou MabMYJIU TapUKU
TayprOaBi aCOCHOKINYAA Jap XyCycH paBaHAu AU( @ y3nOHA KYIIUIIT MEKYHA,
KU KOHCEHTpaTcusau Mojaaau nudgdy3uspo aap xama ryHa HyKTal HaMyHa aap
BaKTU [UJIXOX a3 Yapa€HU KOHCEHTPATCUSIU HOTHIOWHU Jojallyaa Xucoo
kyHaa. MHpo 60 poxm Mykappap kKapaanu myoawiam auddepeHcuanin 060
KOHCEHTPATCHS Ba MHTETPATCUSIM OH KUCMaH aHYOM J10JIaH MyMKUH acT.

dap3 MexkyHeM, K1 Juddy3usi TAHXO Jap caMTU MexBapH X (6a UCTUIIOX
X0JIaTH XaTi € sikueHaka) O0a aman meosna. KoHceHTpaTcuss gap camMTH
MeXBapHu X Tariup mMe€das, aMMO J1ap XaMBOPHUXOHU MEPIEHIUKYIISIp Oa caMTH

muddy3us goumin act. buéen mmuHOabm ¢dap3 kyHem, ku mauddysus Oa
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KOHCEHTpaT BobOacra acr Ba 00 MaBYyAUATH MHUHTAKaXOW MaxCyCHu
KOHCEHTPATCHSIN a3 YUXATH YJHEPTETUKA MyCOUATAp MypaKkkad HECT.

Mo TaxMHH MEKYHEM, KA xapopat goumi act. OH rox KOHCEHTPATCUS
dbyHkcusan 4ol Ba BakT xoxana Oym: C=C(x,t). AKHyH TacaBByp MEKyHEM, KU
Jap SrOH HYKTauW X KUThau MEPIEHAUKYISAp 0a camTu auddy3us TaBacCyTH
HaMyHa KalllijJa MeIIaBajJ Ba MO 3W4yuu 4apaé¢Hu auddy3aHTpo, KU a3 UH
KUTbha Mery3apaji, MyailssH MCKYHEM.

KumaTu BekTopH 3u4nu yapaéH (MoJjib.cM2ecek ) 6a 1mymMmopan BOXUIX0HU
Macca, K1 Jiap K BOXUJM BAKT TaBACCYyTH CATXU BOXUIW XaMBOPHUHU MO MaxH
MemaBaHa, Oapodap act. Ilac, TaBpe ku Taypuba HMIIOH 101, Oapou
bapkusTXOM HAa OH KaJap KaJIOH Jap KOHCEHTpaT, KOHyHH O0a HoM DUk
TaTOUK MelIaBa.

Ndonau cognatapun O0apou KOHYHU sikymMu PUK (XOJaTU SKUYEHAKA)

YyHUH IIaKJ gopan [48 - 92]:

= —D dc = DaC 3.2
j= gradC = o (3.2)

Kumatu j-po 3uuyuu yapa€Hu Mojdaud MaxHKYHAHJAa MEHOMAaH[ (3UYUU
qapa¢Hu NaxHIIaBaHaa € 3uunu yapacHu auddysus).

Ndboman (3.2) HumoH Mmemmxaa, KU xapakaTu Iu@y3moHUM Moiaa
TaHXO Jap XaMOH Xxo0JjlaTxoe 0a aMajl Meosil, KU MOJiJIa Iap MyXUT HoOapobap
TakCUM MelllaBaja, sS’bHe IpaJueHTH KOHCeHTpaTcus 6a cudp Oapodap Hecr.
by3yprun wapaéun muddysus O6a Oy3yprum TpaJUeHTH KOHCEHTPATCHS
MyTaHOCHO acT Ba caMT 6a caMTH TpaJueHT MyKOOWJI acT.

Koadbdurcuentu myranocu6m D camapanokuu xapakatu quddy3noHun
MOJIIau caHYUIIUpPo TaBcud MekyHaa. OH kodddurcuent nuddy3us HoMuIa
MemiaBaJl Ba aHmgo3zau M2/c mopan. Koaddurcuentu auddysus nap MyxuTu

M30TPOINA MUKIOPH CKAJIAPi MEOOIIA/I.
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AMMO arap MaBOAU aHU30TPOMUPO (KPUCTAIXO, MOJIUMEPXOU Aapo3
Kaluaamryaa, MeMOpaHaxou OMOJOré Ba Faiipa) 0a Hazap TUpeM, OH TOX
060s1 6a Hazap rupudT, KM Xapakatxou auddy3us aap camMTXOU T'YHOTYHHU
YyHUH MaBOJ 00 cypbaTH TYHOryH Oa aman wmeosiHA. Jlap uH xojat
koahpuTcuenTn quddy3us KUMATH TEH30P MeOOIIaI.

I'pagnenT KOHCEHTpaTcus 0Oa caTXU HM30KOHCEHTPATCHOHA TapUKU
MyKappapi HUTapoOHHIA IIyJaacT Ba caMTH a(p30UIIIN KOHCEHTPATCHUS XaMUyH

caMTu MycOaTth WH BekTop rupudra Memasan. Jlap xomatu Maxcycu

ac
muddy3usau sikueHaka, KuMaTu gradC = ™ a(30UIlId KOHCEHTPATCUAPO J1ap
X

camMTH X u¢oja MeKyHas.

Arap D mycbat Oomaa Ba arap camTd MycOaTu BEKTOpU ] OO caMTH
MycOaTu MexBapu X MyBOUKAT KyHaH, Aap Tapadu poctu dhopmynaun (3.2)
ajoMaTu MHHYC Oosim MaBuya Ooman: rapuange gradC > 0 Ooman, 6apou
O6apobap kapaaHu GapkUSTH KOHCEHTPATXO aToMxou auddys3aHT a3 poct 6a
yar xapakaT MEKyHaH I, S’ibHE 1ap UH X0JaT ] MaH(# acr.

Nutukomu nuddys3aHT TaHXO Aap xojaTe 6a amall Meosia, KM MalgoH!
KOHCEHTPATCHSl Jap HYKTaXOW TYHOTYHHM TaHaxo SKpaHIr Habomana, sSbHE
Oapou OH KM 4Yapa€HM 3appaxo Aap IOXWIM OagaH 6a aman osia, O00s
rpalueHTH KOHCEHTpATCUsM Falp a3 cudp wmaBuya Oomaa. Yapaéuu
muddyzantia 6ap xwiopu xapopaT (MUKIOPHU CKaJsgpi) a3 HYKTaXxOW TaHa
JIOPOU KOHCEHTpATCHsiu OanaHaTap 6a HYKTaxOU KOHCEHTPATCUSU KaMTapH
muddy3aHTin caMTH MyaiisiH 1opa.

Hazapusu anamutukuu mudgdysus 6a myomwnan auddepeHcuanuu
®duka acoc épraact. MabHOU (UBUKUM OH JAAp OH acT, KU OH TAKCUMOTH
(dazonu KOHCEHTpATCUIpo 00 Tarupédbun oH 60 MypypH 3aMOH aJJOKaMaH/I
MeKyHaJ. Xocuiu Myoamnan nuddysusau nuddepercualni 6a TaTOMKN KOHYHU

Oaxkowu 3Heprus, kKu 00 KoHyHH 1-u DUk K40 Kapaa IIygaacTt, acoc édraact.
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KonyHu ayromMu PUKpPO METaBOH a3 KOHYHU sIKyM 00 uctudoma as
KOHYHXOM HUTOXJ0p#A 0a mact oBapA. Hartuuarmpuxo a3z Myoauiad KOHYHU

nyromu 1uddy3ust 00 poXxou 'YHOTYH UMKOHITA3Up acT.

Nu myomwma gap acocu waesd KaJaMxou Tacoaypuu aTOMXO aap
MMaHYapaxou KpUCTAJUIA € 3appaxo Jap OMEXTaxOu MaBOJU IpaHysid € 00
HA3apJOITH H3XTUMOJMITA MNalA0 KapgaHd 3appa Jap XadMud MyausiH

XaHI'OMH XapaKaTHu OMOPHH OH 0a JacCT OBapAda myaaacrt.

YMyMaH, XOCWJI KapJaHM HMH Myojauia Xxejae aymBop acT. buéen

XyAaMOHPO 00 OJTUTAPUH XYJI0CA-ULTIOCTPATCHUSI MAaXAy/l KYHEM.

®ap3 MeKyHeM, KU YUCMM OappacuillaBaHIa U30Tponi Oyna,
neopMaTCUIXOU KOHCEHTPATCUSAN XauMH dJIeMeHTapi HucOaT Oa Xyau Xaym
HOYM3aH]I Ba MAaWJOHM KOHCEHTpaTCcusl FalpucTaTCMoHap act. bapowu
dbaxMugaHu OH KU 4il TaBp OO0 Mypypu 3aMOH Jap 4ou MyaisitH 00 qapacHu
KOHCEHTPATCHUSIUN MOJJaM | Tariiup mMe€bana, a1y yapa€Hpo Oappacit KyHeM: a3
SK Tapad BOpUI IIyJaH 0a SIK YHCYpM XayMHM MyalsH Ba OapoMajaH a3 WH
YHCYpH Xa4qM a3 Tapadu MykoOusl. THOKHM KOHYHH HUTOXJOPUU MATEPHUS MO
0051 TaXMUH KyHeM, KU ¢apkusitu OalHM WH dYapaéHxo 0a Tardupeobuu
KOHCEHTPATCUSIM JOXWJIM UH YHCYpH XayM, KM 00 MypypHw 3aMOH 0a amal

MeosiI, bapobap acr.

Konynu aytomu @uK TardiupEONN KOHCEHTPATCUSU YMYMUH MOIIAaXOH
MMaxHIIaBaHIAPO Jap Xap SK HyKTau MyXUTH aTpod TaBcud MeKyHaja. Xucood
KyHeM, KM KoHceHTpaTcusiu monmaum C pgap Hatuuau auddys3us OaitHu ay

XaMBOPUM Aap pacMmu 3.1 HUIIOHAOAAIY/ 1A Ui Kagap Tariup Me€oa.
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e S P> J+(éJ/ox)dx

— | EEEE—

Pacmu 3.1. — ba xynocau konyHu auddy3us

Tubku xonyHu xud3s [48 - 92]:
(€, — G)SAx = (j, — j1)SAt

ACdx = Ajdt

ac aj d ( 6{?) aD 6‘C+ a%C
gt  dx dx\ ax/ 0Ox dx dx2’

D, ymymaH, pyHKCHUSIM KOHCEHTpPATCHUSI acT, 3epo O0acoMaau Myboauian
qOMX0 a3 COXTOPU MUHTAKAaW YUCMU CaXTU aTpo(du MH aToM Bobacra acT:

D=D(C),
dC dD aC
dx aC ax’
XaMUH Tapuk, Oapou xojaTu ymMymuun auddy3usd XaTa MyoauIan

nuddepeHcraaInu KucMaH 0a 1acT MEOsII:
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ac _  acC (af:)'*’- a2C
dx2

— = 4 ——
at dx \dx

Arap , D = const, oH rox

ac a%c
3 = D 3.2 - KOHYHH duk

Mo MeTaBoHe OHpO Oa TaBpU I'YHOT'YH OapoBap/a KyHEI:

ac . . ., 0) ]
Fe " Jx T Jwrax = Jx T (Jx+ ax d?’f)= ~ 3
3epo,
j=-D Z_i TO
ac _ ,9°C (3.3)
at dx?

Mo BacebmaBum cuicuiiau Teitnoppo uctudomaa medbapem

) " J

Myoaunan 3.3 koHyHH ayiomu Dukpo OGapou XojaTu sKYeHakKa 00
koahurcuentu goumuun quddysus D udoaa mekyHa.

Hatngan myomwnam 3-po MeTaBOH 0a OCOHM 0a XOJIaTU CeueHaka
ymyMii Kapa. ap yucmxou anuzotpomni koddpdurcuentu nuddysus Bazudaun
camTH Kpucrammiorpadin medbomazn. Jap ux maBpung D «ckamsp» OygaHaAImpo
KaTh MEKYHaJ Ba a3 pyHM XOCHSITXOUM TE€OMETPUU XyJ Oa TEH30p Tadaui
Me€0aa. Mo MeTaBOHEN CUCTEMau KOOPAMHATAXOUW POCTKYHYAEPO MHTUXOO
KyHEM, KM JIap OH TaHXO YHCypxou auaroHamuu Dxx, Dyy, Dzz — u teHzop
HOMAauJI HaMellaBaHj (KaM KapJaHU MexBapxou acoci). Jlap uH cucremaun

MaXxCyCH KOOPAUHATXO Myoauitan audy3ust 9yHUH acT:
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aC a*C a*C a*C

—=D,—+D + D_.— 3.4
at * 9x2 g2 2 9x2 (34)
IIpu Dxx = Dyy = Dz = D:
aC— D BEC—I-D E)}EC—I- D o°¢ = DAC = Ddi dC (3.5
ot = P\Pegr TP g2t Dz | = DAL= Ddivgradt (35)

(A= V? — omneparopu Jlamunaca, VC = gradC,Vj = divj, AC = %).
Omneparopu Jlannac omepatopu guddepeHcnanuu xaTin Medoman, Ku
dbyHKcusan @(X,y,z) -po 60 hyHKCUS aToKaMaH MEKyHa,T
82 @ 82 @ 62 @
A= + +
ax? dy? 0z?

(3.6)

Hap Oucép Macwamaxou (puzmkan MaTeMaTUKU (MAXHIIABUH PYITHOM,
rapMmi; XxapakaTd Moebd (uUIllypHAIIaBaHAAU WJEail) OH Maljo NIyJaacrt.
Myoaunau Ap=0 myonunau Jlamiac Homuaa MeaBa, K1 1ap OH 4o,
o(X,y,z,t) - ¢QyHKCHSeCT, KM Taigourn € a3 OallHpaBUM MOJIEKYJIaXOH
muddy3upo gap xap sk HyKTau MyXuTH aTpod TaBcud MeKyHaI.

A3 Hazapusu (Qu3NKam MaTeMaTUKUM MablIyM acT, KA MYOJuJau
mubdy3us (3.6) 06a wmyomunmaxou audepeHCHaInd KUACMXOU HaMYIU
napabou aaxji aopaji.

Myonuinan koHyHU ayomu PUKpPO a3 OH IapTe HU3 0a AacT oBapAaH
MYMKHH aCT, KA TariMpEONN KOHCEHTPpATCHS Jap XauMHu MyalssH 0a yapaéHu
HaTU4aB# 0a MH xauyMm Oapodap Oomian (MH Oapobapi gap cypaTu HaOydaHU
MaHOabXx0 Ba FapkiiaBin 6a aman Meosin)» [48, 92]. H mapt 60 myoaunau

MyTTacwlI udoaa Kkapaa Memana/l, K1 MAKIN JOPa/I:

ac  0j 3.7)
at  at '
6apou qudPy3usu sIKUeHaAKa Ba
ac . 0 | Ory | OJxz
—=—-Vj=— + —+ 3.8
ot J (ax gy oz ) (3:8)

6apou quddy3usu ceueHaka.
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XycycusiTH XaJuid Myoaunaxow audQepeHCHanIuyd KUCMaH HaMyIu
napaboni, KM WH Hamyau Mmyoawiaau (3.3) mebomiaa, map OH acT, Ku
BallpoHIIaBin 00 cypbaTH Oe€oXuUp NaxH MemaBal. TaxjaIuivm aHUKTapu
xoaucan auddysus 6a MyoausIaxom HaMyAu rurnepboja oBapja MepacoHas,
KU XaJIJTU OHXO0 00 CypbaTU HUXOMH MAaXHIIIABUU BAUPOHXO XOC aCT.

AMMO akcapu Machallaxou Hazapusiu puésuu auddysus 6a xXucod
KapJaHd TAaKCUMOTH KOHCEHTPATCHUs XaMuyH Bazudau KoopauHaTxou ¢azoi

Ba BAKTH aJIOKAMaH/IAH/I.

3.2. Ap3€é6un mUOIaTH XaJIIaBUM KabaTH HaMaK XaHroMH uctudonau
IMyJT4aXOu COXTMOHM
3.2.1. XammaBuu KOHBEKTUBH - AU((y3NOHUU capraxyl TAaIIaKKyJIM HaMak
(Mapxuan 1)

XHUCcoOU 3PO3USIM HAMAKPO OWJIYHM IMAWJIOUIIM TapKUIIl Jap Map3u
0ailHM HaMakK Ba YUHCXOM MHU300H Oa pox MeMoHeM. PaBanau xaiaBuu
HaMaKu KabaT jmap Xyayaud map3i 00 obu To3a 060 3ya cep IIydaHu yapa€Hu
MOJIOUII TO KOHCEHTPATCUSIM Makcumalii 0a amal Meosil, KU Oapou
HamakcaHr 300 - 360 r/1 xuco0 kapaa MemaBa.

Xopuy KapJlaHd HAMaKx0, K1 0a MaxJIyJl Mery3apaH/i, Xxam Jap HaTu4au
niddy3usii MOJIEKYJIaBi Ba XaM TaBACCYTU KOHBEKCHS, S'IbHE Yapa¢HU MOJTOUIII
0a amaJ1 MeosII.

Xuco0 Ba MNEMTyuu 3po3usiu KabaTih OO0 Ha3apIOLITH pPaBaHIU
KOHBeKTUBA-mupy3nonn a3 pyu ycyinu [105], ku Ga Hazapusiu MyocUpH
XaJlllIaBUM HaMakK Ba paBaHaxou Auddy3us mgap Yapa€HXOU IMOJIOUII
TaBaCCyTU YMHCXOU KyXUHU TaOui gap acocu KoHyHU Duk acoc édraact, cypart
TUPUPT.

MyTtobuk 6a uH ycyn myoamnan nud@y3usr KOHBEKTUBH Jap MUHTaKan

MMalouI HaMaK YyHUH 1makia Mmerupana [105, 106]:
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*C aC

D V.—=
dy?  Fox

0 (3.9)

Haxman xucoOkyHupo Oapou XallllaBUM KOHBEKTUBHA-IU(PDY3MOHUU
capraxy KabaTy HaMakK MEIIHUXO0/] MEKYHEM.

bo HazapaomTy mapTxou capxaan 0apou pysxou Mo€Hi Ba 00I0M: y =

o,C:CH,X:O,C:O,y:m,§£=ﬂ Ba Gapou capnyir: y = 0, C = CH, X

=0,C=0,y=h, C=0 mo 6apou xapay xojaT GpopMyrIaxon XUCOOKYHUU
ucrebMonu Hamak (q) Ba radcum kabatu xammyna (Bx) map Hykraum
O6appacuiiaBasiapo merupem [94, 95]:

< I'B Bb < I'B Bb

VT C=0

Y C=CH

6)

X

Pacmu 3.2. — Hakiman XucOOKYHMM XaJIIaBUU KOHBEKTUBHA-TU(DPYy3n0oOHUN

capraxu KabaTu Hamaka) pysaxou Mo€Hu Ba 6010, 6) caprax
_ 2 Ve
qg= AC — (3.10)

p =1%¢ [Pl (3.11)

¥e T X

ku gap o, AC - ¢apkusiTU KOHCEHTpATCHUsl a3 UOTUI0 TO XyIyAu CeplliaBUU
MakcuMai (T/m3),
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D — xkoadpdurcunentu quddysus
D =105 cm?/cex ~ 8,64 10-5 M2/ma0.
¥.- BA3HU XOCU HaMak (2,2 t/m3),

X - Macoda a3 pyu XaMBOPHUHU 3PpO3Us a3 UOTHUIO TO HYKTald MaBPHUIU
Hazap (M),

T — BakT nap maboHapys.

Fadcun kabatu Maxjiya gap KaHOPHM IMOEHMHM KabaTh HaMak a3 pyu
dbopmynau (3.11) myaitsH kapaa MemaBaa. ['pagueHTxou Yapa€H THOKHU
xuco6otu TexHukuu Ne 1079 - 34 - 69 0,1 6apou yhyku obuu xa3u 60510 1015
M Ba Oapou xaB3u mno¢Hm 9870 M xucobuaa memasania. dap uH xonat, ce
BapUAHTH KOPHU Oapou MyJIxo Oappaci Kapaa IIyIaH/;

1. Jlap capraxu Hamak 4Yopaxou xud3@m Bydya HaJOpaHA, Iac
KO3(p(UTCUEHTH TMOJOUIIMPO Jap capraxdy HaMak MYBO(DUKU yYaaBaiau
samuMau 1 K¢ = 0,3 M/ma6. rupudtad MyMKHH acT.

2. ap MaWJIoHM capraxd HaMaK WHBEKCHUS Ty3apoHHAa IIyJ Ba
koahduTcueHTu nosiouinia 6a angoszau kajaoH K¢ = 0,03 m/mabd. kam kapaa
ITy/I.

3. Hamak To uykypum 15 M umkop memaBaj Ba 0a 4ou OH MaBOAU
MHEpTiA 0a MOHaHAM OeTOH Mery3opani. lap wuH xojaT KabaT gap XojaTu
OexTapuH Jap YMHCXOM Jopou Ko3ddurcuentu nojou - K¢y = 0,003 m/mra0.
OyaaH, 9OUTrup Memmana.

bapou xap ce BapuaHT, HaTUYaxOM XUCOOKyHHMHM OOIIaBiA a3 pyu
Iapo3uu KabaTu HaMmak Jap yaaBanu 3.1 oBapaa mrygaaH.

Hap wMapxwiman sSKyMUd XaJIKyHaHAari gap Imapoutu auddy3usu
KOHBEKTUBH 3pOo3MsiM KabaTU HaMak HHUcOaTaH cycT Oa amajl Meos, Baje
ajlylakai Jap MapxXwiad IyioM, BakTe Ku docwian yapaéH O6a Bydyd oMma,
paBaHI METaBOHAJ MMUAAAT €0an, 0a MH MYHOCHOAT WMH MapxXujapo auaa

MebapoeM.
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Yagsamu 3.1. — Hatugaxou XxucOOKYHUHU XAJIIIABH Jap TYIU Japo3uu KabaTu HaMak 0apou

Xap ce BapHaHT

Ne BapuanTtxo | T (com) X=1m X=1wm X=1wm

1 Yopaxou MmyxoduzaTi Byqy1 HaTOPaAH:
K¢ = 0,3 m/mra6; J = 0,1; Vx = 0,03 m/mab.
0,33 0,018 0,0056 0,0018
0,67 0,036 0,0113 0,0036
1,0 0,054 0,0169 0,0054

2 Yopaxou MmyxoduzaTi Byqy1 HaJTOpaHI:
K¢ = 0,03 m/ma6; J = 0,1; Vx = 0,003 m/mab.
0,33 0,0056 m 0,0018 m 0,00056 m
0,67 0,0113 m 0,0036 m 0,00112 m
1,0 0,0169 m 0,0054 m 0,00168 m

3 Yopaxou MmyxoduzaTi Byqy1 HaTOpaHI:
K¢ = 0,003 m/mab.; J = 0,1; Vx = 0,0003 m/mra6
0,33 0,0018 0,00057 0,00018
0,67 0,0036 0,00113 0,00036
1,0 0,0054 0,0018 0,00054

3.2.2. XammaBuu KOHBEKTUBH - U dy3noHnHn KabaTH HaMaK XaHT'OMU
MaiIOUIIN TaAPKUIIXO (MapXujian 2)

Arap dap3 KyHeM, K1 Jap Map3 00 HaMaK Tapkulle 0a By4YyJ MeOsi I, K1
a3 XOK ITyp HaIllyJaacT Ba Aapomajay OapoMaau 0301 Jap XaB3xo JA0pald, OH
rox CypbaTH IIOJIOWIN Ba IIWJJATHOKWHM XaJllllaBAd Ha3appacrap MeIlaBal,
MaBUYIUSITH YyHUH TAPKHUIIXO 3XTUMOJI Jopaj Jap «Caplylny, UHIYHUH Aap
KACMXOM OOJOMHM KYHYXOM MOEHM Ba OOJOMM TaIlaKKyJIu Hamak 0a
MYIIOXUIa MepacaH.

Hap acocu XxHMCOOX0 THOKHM YaaBaid 3.1, MaXHOM KYIIOJAHU TapPKHIIXO
nap map3 6o Hamak Bx = 0,0005 m = 0,5 MM XaHTOMHM IpaJueHTH yapacH J =
0,1 6ynan map tTamomu Macodau 100 M a3 gapomaaroxu 4apa€H aap BakTH
MyaissHKapaa a3 pyu popmynam (3.10) Ba map xomatxou [105, 107] 6a Byuyn

MCOAA:
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1. MaByya HaOyaaHu Yopaxo Jap capraxy HaMak
B,-v. 0,0005-2,2

D -V, 864 -10-5 - 0,03
AC - = 3’36\] 314 -100

2. Arap 6a capraxy HaMaK YMHCXO UHBEKCHUS IIaBaH/I

T = = 33 maob

B, 7.
T = = 106,1 mab

AC - D'I";:
T-X

3. XaHromu ToO 4yKypuu 15 M XajiiaBuy HaMak Jap Kadbat Ba 60 O€TOH

HNBAa3 KapJaHHU OH

CyppaTu xapakaTH MO€b Jap TapKUIIXOM YUHCXOM KyXi 00
myoaunaxou /n.5/ 6apou xonatu jgamuHapin (Re < Re «p) TaBcud kapnma

MECIIaBaH/I.

g-b -]
v, = 2L (3.12)
12v(1+ 3
6apou pevan TypOyienti (Re < Rexp)
v,- |22 - (3.13)
0,01(1+7)
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ku gap oH J = 0,1 rpaaueHT MUE€HAU XapakaTu yapacéH KaI-Kagu TapKUIIL;

M = 1,0 - maxHOM NINKACTaHU Ka0aT;

A Ba B - mapameTpxou ruapaBIuKUM HOXaMBOP, ¢M (HHT. /1.5/, yaaBamm
2)0<A<lcm, 0<B<6,8 cm™;

0 - KylIOJJaHU TAPKHUIII,

g - muToOu adTuln 0301, M2/COH;

Vv - KO3(phUTCHEHTH YacCllaKu¥ KUHEMATUKUHN MOEH

v =10,0131 cm?/con = 1,31 -10-6 m2/coHn.

Pevan xapakatu 4dapa€éH Jgap TapKUIIXO 00 pPOXH MyKOHCau aJaju
Bokeuu PeiiHomac 60 agaau «maaua PeitHonac Mykappap kKapaa MeliaBaj,

amagu maaun 6o popmynan B.H. JKunenkosa [105 | myaiisH kapaa mMemraBa;

R, = 600 —— (3.14)

R, = - (3.15)

KW JIap UH 90,  V — CypbhaTH aClluM XapaKaT 4yapaéH Aap TapKHUIIXO CM/COH.

XaHTroOMH MELTyHH KapIaHu 3po3usy KabaTu HaMak O0a Hazap rupudTa
Iy, KU MH paBaH Gaboil Oyaa, XauMH KyIIOAaHH YyKypi 00 MypypH 3aMOH
MyHTa3aM Mead3osi.

ba ubopau nurap, MeToau Xucod KapJaHu 3pO3usl UYHUH acT:
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1. Mo ap3umm KymojallaBuH paxTH bi-po O0apou ¢ocuiian BakTH ti
TOUMH MyKappap KapaeM.

2. CypbpaTu yapa€HpO TaBacCyTH KOBOKUHU Vi1 00 ¢opmynau (3.12) gap
WH KYIIOJAIIaBUH b1 MyalissH MEKyHEM.

3. bo dopmyman (3.11) 60 HazapmgomTu cypbaTd Vi KAMATH
KYIIOAAIIaBUM TAPKHUII by-pO MyaiisiTH MEKYHEM.

4. bo HazapmomTu b> = const Gapou (Qocuian BakTu t2, CypbaTH
yapaéHpo TaBacCyTu KOBOKUU Vup 60 ¢popmynan (3.12) Ba € (3.13) Bobacra Oa
peyan MmoJIOUII MyalsiH MEKYHEM.

5. bo ¢dopmynan (3.11) 60 HazapgomTu cypbatu Vup Ba Failpa KUMaTH
KyIIOJAIIaBUK TAPKUII b3-po MyalisiH MEKYHEM.

XUcoO KapJaHM 3pOo3usad KabaTu HaMak 00 MH YCyJ Jap IIaKIM YaaBail
oBapaa mygaact (Yaasanu 3.2).

bosa xaiin kapa, ku xamad xucodxow gap 00Jio 3uKpIIyaa ouj Oa
spo3usau Kabatu Hamak (waaBanxou 3.1 Ba 3.2) 60 dap3usu BopualIaBUU
0301 Yyapa€HU MOJOUII Oa YyKypi 6a 1 MeTpu XaTTUM IaxHOU KabaTu Ka/-
KaJ1 YyKypuH OH 0a HykTaxoe, Ku gap macodau 100 M a3 gapaéuu yyindoop

qOUTHp ITyaaaH, rupudTa myaaansm.
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YagBanmu 3.2. — Hatuyaxou xucoOu 3po3usiu KabaTu Hamak

XyCcycusTxou [MTapameTpu Kymopama | Ty = 30 mab. T2 = 30 wad. T3 = 300 mao.
HOXaMBOPpHH TUOpaBIMKH, CM BUU
catxu aesopxou | Jlamu- | TypOy- udtugoun | Q Vi b2 Q Vi bs Q; Vs b4
TapPKUIIXO Hapn JICHTH paxHa, M M3/ma | M/mab | M M3/mrad | M/m1ab6 M M3/11a0 M/111a0 M

§
HeBOopaxou A=0 B=0 0,0005 0,675 1350 0,0946 | 2,49-104 |2,63-105 | 1,32 | 1,3-10¢ 9,83-105 | 25,5
XaMBOD
HeBopxou A=0,02 | B=0,003 | 0,0005 0,48 950 0,079 1,9-104 2,41-105 | 1,26 | 1,26-10°¢ 9,62:105 | 25,25
aMaJjiaH XaMBOP
HoxamBopuu A=0,3 B=1,0 0,0005 0,096 192 0,0357 | 5,1-103 1,43-105 | 0,97 |0,72-105 7,46:105 | 25,23
MUEHA
HoxamBopuu A=0,75 | B=4,0 0,0005 0,040 | 843 0,0236 | 1,89-105 | 0,8-105 0,73 |0,73-100 4,45-105 | 17,18
Oaaun
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XollaTu NaugouIIM TapKUII (KOBOK), KM Jap xaB3u 00jon Ba Oapomaaun
030]1 Jap XaB3U MOEHA MaBYy1 HecT, 60 uctudoaa a3 HakIau xucoobapopuu
3epUH I11a MebapoeM.

dap3 MeKyHeM, KM Jap capraxyd HaMak 0a Japo3uu KaJ-Kajau kadatu L
= 100 M Tapkuil 60a Bywya oMagaacTt, Ku Kyuojgaan (xonuruaiir) 0,0005 m =
0,5 MM acr.

Macpadu momouri, ku 6a XO0IUrox a3 0071000 TaBACCYTH YMHCXOU

6oJ1oxo0uaa Bodacra act, 60 (popMmysian 3epruH MyaisiH Kap/ia MellaBal.

_ mkI"AH
n dZHI

(3.16)

P

ku I* = 50 M - Japo3un KUCMXOM OOrUpaHia Ba XOJUKYHAHIal XOJIUTUXO,

AH = 15M - ¢umopu 3uématum OaitHu 06071000 Ba XOJUTUXO, 0O
Ha3apaomTH TajladoTH (GUIIOP KaI-Kaau XOJIUTUU Ha OemTap a3 5 m,

1 - Mmacoda a3 mMapka3um XOJIUTOX TO YMHCXOHM JOpou KoahPuTCHeHTH
MOJIOUII XeJIe KaJoHTap (Xaaau akajl 00 TapTUOM Oy3ypri) nap Mykouca 060
K03((UTCUEHTHU MOJIOUIl aap aTpodu XOaurox, ku 00 Oypuinr BoOacta 0Oa
BapUaHTU Myxo(u3aT MyalsiH Kap/ia MelaBa;

dyp = 1M AuaMeTpu sIK Cypoxu MyjaBBap 6apobap, K1 qoitn 2 M
Baceb 00 xoymruu 0,5 MM.

XaMUH TapuK, CypbaTH 4dYapa€HM BoOpuIlIaBid Oa xojurin Oapou

BapuaHTX0 Oapobap acr:

1. Jlap cypatu MaBuyd HaOyTaHU YOpaxou Myxodu3aTi

3,14-0,3-500-15
Q= 2285
710

= 176 M*/mab
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2. XaHTOMH BOPHJ KapAaHU YUHCXO 0a capraxu kadat

©3,14-0,03-50,0- 1,5
Q= 214
10

= 21,2 m* /a6

3. XaHroMmu xaJiaBuy HaAMaK Aap Kabat To uykypuu 15 M Ba myp

KapaaHu 0eToH

3.14-0,003-50,0- 15 3
Q= E =176 m*/cyT

Eﬂﬁ

AHI03a1 KYIIOJaHU XOJIUTOXPO MyalsiH MEKyHEM, KU 0a cypbaTh

JToalryian yapaéHu MoJjIouIn 6apou xap K BapuaHT MyBO(UK acT:

1. Xanromu MaBuyg HaOyTaHU YOpaxou Myxoduzari:

P 2[12-131-107°-176 _ .. s 5.
= = — . M= MM
t~ |]-g-86400 0.1-9.81- 86400 ’ )

2. XaHroMH BOPpH KapAaHU YMHCXO 0a capraxu KabaTu HaMak
b, =1,58-10"* M= 1,58 MM

3. XanroMmu 6a yykypus 15 M xajl kKapgaHM HaMakxo Jap Kabat Ba Imyp
KapaaH! OeTOH:

b, =0,94-107% m= 0,94 MM

Munb6aba 6apou xap SIK BapuaHT BaKTH t-po MyalssH MEKyHEM, KU J1ap

naBoMu OH xoauruxo (pocunam xymoaaruu 0,0005 m = 0,5 mm 6a docunan 60
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Cypoxuxou Aap 0ojo MyalsHiiyna myOagnan merapaan, Oa mapre, KU

qapaéHu 00 TaBaccyTH ¢ocuiia myppa To koHcentparcusu 0,36 r/i cep maa.

o bavel,  000321:22-100-10
1T 0,36-Q, 0,36-176 - U A

o _ bovcl, _ 0,00158-22-100-10
2= 036-0, 0,36-21,2 - DUERED,

o _ bavcly _ 0,00094-22-100-10 .
* T 036-Q, 0,36-4,5 - Hieo e

TaBaccytTn XxucoO6Xxoum MUHOab/a KUMATH 3PO3USIM HAMAKpo Jap K
HyKkTa gap macodau 100 M a3 gapomaaroxu yapa€H 0a Tapkuiixo mac a3 1 con

MyaiisiH MmexkyHaun (Yaasanu 3.3).
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Yagsanu 3.3. — Hatruyaxou xucob kapJaHu XauMH 3po3uiau KabaTu Hamak aap Macodau 100 M 6abmu 1 con

BapuanTtxo omkopkynuu | T1 = 30 mab T> = 30 ma6 T3 = 30 ma6 >T =360
uotuaou mab
XOJIATH, M Qi Vi b Q2 V> bs Qs V2 b4 >b

M3/mab | m/mab | M M3/mab | M/mabd | M M3/mab | M/mab | M M

1. dap cypatu

MaB4y1 HaOyTaHu 0,00321 176 54829 0,603 176 290,3 0,044 176 270,7 10,42 1,07

Jopaxou

MyxouzaTin

2. Xanromu 0,00158 21,2 13418 0,298 | 21,2 70,7 0,0217 | 21,2 66,0 0,209 | 0,53

WHBEKCHUSU YUHCXO

0a capraxy HamaK

3. Xanromu

1IycTaniaBuu 0,00094 4,5 4787 0,178 | 4,5 25,1 0,013 |45 23,5 0,124 | 0,317

HaMaKXxo J1ap

Kabatu uykypuu 15

M
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Hap acocu xucobxou map 0OoJi0 oBapaallyaa, XyJ0CaxOW 3epUHPO
OapoBapJaH MyMKHH acT:

1. Xanromu 0a By4yJ OMaJlaHU TapPKUIIIXO, KU a3 TPYHT IIyp HalllyJaaH/
Ba Japomajay OapoMajaud 0307 Jap XaB3XxouW OO0JoW Ba MOEHHA JOpaH],
IIWTATHOKUM XaIIlIaBUM HAMaK Hazappac xoxaj oyj (xonatu 1).

HMuak, arap taxmuHaH aap gaBoMu 3,5 mMoXx paxu Kymopgamasuu 0,5
MUWJUIAMETpP 0a ByqyJl osijl, mac gap 1 Moxu aurap oH 6a TapuKy KyIIoJaruu b
= 2,36 cM, Jap maBoMHM sk Moxu osiHia b = 0,73 M Ba 6abj a3 sk cojl Fadcuu
KabaTu xajmyaa a3 yuxaTu HazapusBi 17,18 M MmemaBaja; gap HykKTa jaap
Macodau 100 m a3 gapoMaaroxu yapa€¢H 6a TapKuIil.

2. Arap tapkumxou xocuiiyaa 6o kymopgaruu 0,5 Mm 6apou yapaéHu
MOJIOHMIII JapoMajy OapoMaau 030/ HajomTa OomaHfg (xojJaTu 2), paBaHId
spo3usi 00 Mypypu 3aMOH XOoMyml MemaBaja. AMmo, mac a3 1 com, map
Macogau 100 M a3 BopualIaBuu yapacH 6a TapKUIl ap3uIlM Kyloaaiasi (0)
Oapou BapHAHTXOM Ty3apOHUJAHU TaAOMpXou MyxoduszaTi gap kKabatu
HaMakK YyHUH XOXaJl Oy:

Bapuantu 1. Jlap cypatu HaOynaHu yopaxou Mmyxoduzatia b1 = 1,07 m.

Bapuantu 2. XaHromu BOpHA KapAaHWM MaxjIyJd CEMEHTH YHMHCXOU
rupay atpodu capraxy Hamak: ba = 0,53 M.

BapuanTtu 3. XaHroMmu mycramaBud HAMAKX0 a3 KadaT To yMku 15 M a3
capnyu bz = 0,32 m,

KU MH XaM Ooucu aedopmauusiu 6ed6o3ramitT Ba KOOWIM KaOyJlIM acocu
KOHCTPYKIIMSAXO Merapaa.

3. bosia 3uKp Kapid, KU KOpHU MOUTOXU COXTMOHU 0071000 Hazap 6a Kopu
capbangu HOb-u Poryn pgap mapoutu ©Oaarap acT, 3epo KabaTu
HaMaKCaHTMH TAPKUIIN EHAXII XaB3XIIOH 600 Ba MOSHPO MeMaiBaHAAMd, KU
uH O0apou capbanau HOB-u PoryHn myimoxuia HamemaBa/a.

4. ln xuco06xo 0opu gurap 3apypusiTu 6a BydyJl oBapJaHU TagOUPXOU

MyX0o(pHU3aTUPO Aap MOSH MONTOX Ba capOaH/I TACAUK MEKYHAHI.
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3.3. XucoOu MUKIOpH 3apypuu HaMako0 6apou xug3u Kadbar

Xucobu MUKIOPH 3apypurd HaMaKoO Jap acocu ImapTu aap Ay Tapadu
kabatu HaMak Hurox gomrTanu S50 wMeTp TrTadcum HaMakoOXou
MyxoduzaTkyHaHaa 6a pox MoHaa mya. M aman gap Tynu tamomu tapx 530
M ry3aponuaa mysa. Jap uH qo ce omui 60s1 0a Ha3zap rupudTa masam;

1. O304 pypomaianu HamMakoO gap odu To3a.

2. XapakaTu HamMako0 Jap 6apoOapu kabaTu HaMak a3 xaB3u OoJjon Oa
XaB3U [OEHIA.

3. IMaxumaBuu 1udy3MoHA-KOHBEKTUBUM HaMakoO aap oOu To3a Jap
capxaau nuieid 6aitHn HaMakoO Ba 00U TO3a.

Hap cypatu o301 pypoBapaanu HaMmakoO Jap oOu MMUpUH Ba Oa mapre,
KU ry3apuiiu maccan acocu qyuHcxo Kg = 0,003 m/ma6 Oommaji, moIouIImu
HaMako0 a3 xucobu apku BazHu xocu Hamakob Ba 06 (0,2 r/cm3) 6a 1 M2 —u

MaunIoH:

q =0,003-0,2-1 Mm% = 0,0006 m* /mab

Ba Oapou TaMOMHM Aapo3uu kabatu Hamak 500 M Ba maxHOM XaJika S M gap Ay

Tapadu kabaTu HaMaK:

Qmacpa,t, =g-X-w= 0,{]{]06 500-50-2=30 Maﬁmaﬁ.

A3 Macpadu ymMmymMun Hamako0 SK KUCMU HaMakKoO Oapou XxapakaTd OH

KaJ-KaJIu KabaTu HaMak 0a cyu moéHob capd MelraBaa, KU ap3uIId OH YyHUH

Xxoxaj Oya:

Qpacc:}{'j'z'b'h

ku gap oH K - xosddurcueHTH mosioumu 4uHCXOM OOJIOM MaCCHUBU

acoci BokebOy/a,
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J = 0,1 - rpagueHTH XapakaTH HOJOMIIN Yapa€H Kaa-Kaau Kadar;
6 = 50 M — maxHouw nuieid gap ay tapadu kadar;

h - ymMKy Mu€Han yapaéHu MOJIOUII, Kad-Kaau KadaT Mery3apa/.

babpaaH, 1y BapuaHTpo Oappaci MCKYHEM:
BapuanTu 1. /lap MuHTaKau capraxym HaMak KOpH MWHBEKCHOH# MaB4y/]
HECT.
Hap mH xo0maT KO3(PGUTCHEHTH IIOJIOMIINH YHHCXO Jap MHHTaKau
caprnym 0,3 m/mab Ba gap Oamanauu muéHau h = 10 M, cyppatu yapaéHu

HAaMakKoO Jap UH KabaT YyHHUH aCT:

Q=03-01-2-50-10= 30 m*/u1aé.

Hap xkabatu nmoéuin 6o1maa, cappan HaMakoO MeTaBoHa  TaHXO Q2 = 3 +
6 M3/map sk maboHapy3 Oomana. MH ap3um 00 Ha3apAoLITH XapaKaTH
HaMako0 0a cyu mo€HoO map uykypuu To 200 meTp 6a JacT oBapaa IIyaaact.

KommnonenTn HamMakoO6po 00 Ha3ap[OLITH AUCIEPCH KOHBEKTHUBHIO
niddy3um OH TaBaCCYTH yapaéHU TO3a MyalsiH MEKYHEM.

Macpadu Hamak map TamMoMH aapo3uu kKutham xudsm X = 500 m Ba

naxHouu 1 m 6apobap acrt [105, 106]:

Qyz = fqu= fﬂC dx = 2AC X
’ X 1/
1] 0

Vo= K4-J,=03-0,1=0,03 Wmab - cyppbatu (MuéHA) — U IOJIOUII JAap

kabaTu 6010MM OaaHAry3apoHaH/A.

Cunac:

101



2
”T -0,03 M/cyT .
¥ 500 M= 0,0146— - M.
3,14 CyT

8,64- 1073
Qyz=2-0,36

To3akyHnu yMyMUM HamMak Aap TaMOMM MaigoHM Hamako0, ku 100 m

MaxH MelllaBa/jl, YyHUH XoXa Oy:

T
Qeamn = @usQys = 0014620 - 100 = 1,46 T/cy™

bo HazapgomTu OH KU KOHCEHTpaTcusu HamakoO 360 r/m act, MO cypbaTu

qapa¢HU HAMaKoOPO MyailsiH MEKYHEM:

Quon 146
0,36 0,36

Qpac = = 4,06 m?/cyT.

XaMUH Tapuk, capdan yMyMUH HaMakoO 00 Ha3apJOLITH OMUJIXOU Jap 00J10

3UKpIIy1a Oapou BapuaHTU 1 4yHUH Xoxaa Oya:

Qus. = 30+ 30+ 6,0+ 4,06= 70,06 M° /mab.

Bapuantu 2. Jlap MaliioHn capraxy kabaTu HaMaK KOPU UHBEKCUOHM
ry3aponuna mynaa, K¢ -u quHcxou rupay atpodu Hamak 6a 0,03 m/ma0.
rupudpTa mya. OH rox cyppaTd yapa€Hu HamMakoO, KM a3 KabaTu HaMmak
Merysapaa, 60 yMku MuéHaum o6 gap uH MuHTaka 6o Ky = 0,03 m/mad

O6apobap 6a h = 10 M, uyHuH xoxa Oy
Q,=0,03-0,1-100-10 = 3,0 M /a6

nap kabatu moéH 200 m uykyp 60 K¢ = 0,003 M/mra6
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Q, = 6,0 M*/mab.

Capdan gapaéuu HamMakoO 00 Ha3apJOLITH AUCHEPCUSIU KOHBEKTHUBMA-

nuddy3usu o 60 yapa€Hu TO3a Jap TAMOMM Aapo3uu Myxoduzar 0a:

@y = 0,0046 T/cyT- M.
To3zakyHUM YMYMUH HAMAaK:

Q.=0,46T/CcyT,

Ba 00 Ha3apJOIITH KOHCEHTpaTcusiu HamakoO 0,36 r/1, ucrebMoiau HaMakoo

YYHHWH MCIIaBad:

QCD.?.[
Upac. = 0,36

= 1,28 m? /11ab.

Ba xamMuH TaBp, HCTEBMOJIM YMYMHM HAMakKoO Oapou BapwaHTU 2

O6apobap acr, 0Oa:

Qymymia = 30+ 3,0+ 6,0+ 1,28 = 40,28 M?/mab ~ 40 m? /ma6.

Xynocaxou 606u 3
1. Xanromu 0a By4yJ oMaJaHU TAPKHUIIIXO0, KM a3 TPYHT Myp HaIIydaaHT
Ba Japomajay OapoMaau O030] Jap XaB3xou OO0JIol Ba MOEHHA JOpaH],
IIWIATHOKUM OOIIaBUM HaMakK Hazappac xoxan oyna (xonatu 1). Muak, arap
nap 3apdu 3,5 mox paxu kymogaam 0,5 MM 6a Bywya osia, mac aap 1 Moxu

aurap oH 6a Tapuku Kymonaaruu b = 2,36 cMm, nap moxu osiHaa b = 0,73 M Ba
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Oabpau K con radcum KadaTw MaxJIylinyaa a3 yuxaTu HazapusBi 17,18 m
MemiaBad; gap K Hykra 100 M a3 mapoMaaroxu qapaé 6a TapKUIilL.

2. Arap Tapkuixou xocwiiyaa 6o kymomaruu 0,5 MM 6apou qapaéHu
MOJIOMIN JapoMaay OapoMaau 0301 HagoluTa OomaHjg (XoiaTh 2), paBaHIU
apo3us 60 MypypH 3aMOH XOMYIII MemaBag. AMMo nac a3 1 coi, map Mmacodaun
100 M a3 mapoMaaroxu yapaéH O0a TapKuIll KMMaTH Kymogamasi (6) 6apou
BAPUAHTXOM TY3apOHHUAAHU TagOupxou MyxodwuzaTid gap kabaTm HaMmak
xoxaja Oya: map cypatu HaOyaaHu yopaxou myxoduzatia b1 = 1,07 M; xauromu
0a yuHCXOM THPAY aTpodu capraxy HaMaK HUHBEKCHS IIyJaHW MaxJIyJIu
ceMeHT: by = 0,53 M; XaHrOMHU HIyCTa LIyJIaHU HAMaKXo a3 kabat 6a 4yKypuu
To 15 M a3 capraxu b3 = 0,32 M, ku WH HH3 METaBOHaJ OOHUCH
MAKJIAUTapKyHUH 0e0o3ralliT Ba HOMATIYOU TaXKypCHUH KOHCTPYKCHXXO
rapaa.

3. bosn rydT, ku Kopu gambaxow COXTMOHH 007000 Hazap 6a Kopu
capbanagu HOB-u Poryn pmap mapoutu 6aarap kapop Aopal, 3epo KabaTtu
HAMAKCAHIMH TApKUIIM EHaxm XaB3xoM 0070 Ba TOSHM AamMbapo
MemnalBaHaal, ku uH 6apou capbanan HOB-u PoryH myioxuaa HaMmelaBasi.

4., HNu xucobxo 3apypustu 0a BydYyd OBapJaHH TaJOUPXOHU

MyxoduzaTupo map mnosiu jam6axo Ba capOaH 00pu Aurap TacaAUK MEKYHAH/I.
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BOBMU 4. TAXJINJIN HATUYAXO BA BAJTAH/I BAPIOLLITAHUA
HA3OPATHU CUDPATHU KOPXOU CEMEHTATCHUSN KABATHU
HAMAK
4.1. Taxmim HATHYAXOU CEMEHTATCHSIU capraxu KabaTh HaMak

Kopxo oug 6a cemeHTaTcusim capraxu kKabaTh HaMmak Jap KUTbau
coxwiu yanu taxkypcuu capoanan HOB-u Poryn tubku nouxau mydaccanu
CeMEHTaTCUOH#N, KU a3 yoHubu rypyxu dwmamn YCK «HMHCTUTYTH
«I'maponpoexk™ conu 2009 taptud mona myaa Oya, aHdoMm jgoda mya. ap
JIOUXA CEMEHTATCUSIU YUHCXOU Jopou Kabatu Hamak To 10.0 M GonoTap Ba
MOEH a3 capraxy OH IMENIONH#A ITy/1aacT.

MaBkeu HakllIaBi Ba OaJlaHIMM capraxyd Ka0aTu HaMak Jap Jouxa Jap
aCOCHU MaBOJIU T€OJIOTMM AaCOCHOKKYHMHU TeXHUK#-uxktuconn (ATH) Ba tapxu
TEXHUKUM HEPpYTOoxXu O0apku obuu PoryH kaOyn mygaact. TUOKM jTouXau cou
2009 kopxo ouja 6a ceMEHTATCUSIM capraxy HaMak 0os1 Jap 2 Mapxuiia cypat
MErupudr.

Hap mapxanad sIKyM NemOWHI Kapjaa yna Oyl, KU CEMEHTATCHUSIU
o3Moutin gap 30 mapMaudox Kaja-KaJud MEXBapu CEMEHTATCHOHW 0O KaaaMH
12,0 M mapma kapaa myaa; 1ap HaBOaTH JYBBYM - CEMEHTATCUSIM UCTEXCOJIOTH
0a pox MoHJa Memya. ap Touxan cEeMEHTCO3UM CAHOATH MHIIIOOOTH 7 KATOP
JOXX0U ceMeHTOapopi 60 macodan Gaitnu katopxou 0,5-1,0 MmeTp Ba OaitHu
4OXxX0 Jap katopxou 3,0 MeTp nemouHi Kapaa 1ygaact.

CemeHTATCHSII MHUHTAKaXoW KOp# OO eIl a3 CAaHYUIINA THAPABINKIN
OHXO TaBacCyTH Bopuj kapaanu maxayiu mypu NaCl 60 KoHCeHTpaTcusu
320 r/n ry3apoHuIa MEIIy/I.

Hakman mapmMadoxxon CEMEHTATCHUOHHM, HA30paTil Ba IE30METPH Aap
pacmu 4.1, 4.1.1, 4.1.2, kucMaTu Kaja-Kaaud IMUKETX0 Aap pacmxou 4.2 Ba 4.3

HUIIOH JO44 IIyaaacT.
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Pacmu 4.3. — Bypiun gap neBopau Tamakkyiau kabatu Hamak myBoduku [TK 3+26.8

Sxe a3 BapuaHTXOHU a3 mIycramasi Ba cyhdysust myxopuzaT HaMyJaHH
capraxyd kabaTu HaMakK XaHTOMU COXTMOH Ba uctudomgadbapuu oH O6a By4ynd
OBap/laHU CEMEHTATCUsAM OajaHad 3WYMM caprax Maxcyo meébaa, KU aap

HAaTUYad OH Machajaxou KaM KapAaHU CypbhaTH Yapac¢HU IMOJIOUII KaJ-Kaau
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KabaTu HaMak Ba MEMTUPUM UHKUIIOPH cydDdy3usii MEeXaHUKA Ba KUMHEBMH
XaJl Kap/ia MellaBaHI.

XaHroOMHM WYPOUINHM Ha3zopaTH CU(ATU CEMEHTATCHUSM capraxyu KabdaTu
HaMak acapxou oiumoHM coxa AgamoBuu A.H. [1, 2], 3acnaBckuii }0.3. [42,
47], UopoxumoBa M.H. Ba Cemxuuna B.B. [45, 46], HaBeimoBa B.B. Ba
benoycona FO.1. [35, 36], Kambedop A. [52] Ba Tpynaka H.I'. [109] maBpuaun
OMY3UII Kapop 04 LIyTaH/I.

CemeHTaTcusii TadpubOaBUU YUHCXOE, KU Aap aTpodalloH capraxu
Ka0aTHM HaMaK Jap COXWIM 4Yanu japéu Baxm MaBuygaHg, MOXXOH HIOJI-
aBryctu coiu 2009 6a utmoM paconuaa myna oymana. MMH amanu€rpo ce
tamkuwioT: YCK «Yupxkeil DCcrpoit», [lupkatu kyxuum mapkia Ba T
YAMM «ITotu-AC» angom nonana. Jap HIHIC «MucTuTyT «'aponpoexT
Xyq4aTry30pud UYpOUIid TaHXo Oapou 25 yoxu cemeHtatcuoHi (Ne K1-K25)
WYpo Kapja wynaaHja, ku gap kurbau a3 nukeru 0+00 to nuxern 2+76 (a3
pyu NHUKET Agap MexBapu XaMBop) 0o kaagamu 12,0 M ryszapoHuma uyjaa
OymaHm.

Uykypur 4O0XXOU O3MOUIINM CEMEHTATCHOH@ a3 6,5 M (uoxu K5 map
ket 0+48) to 48,0 M (woxu K25 gap nmukern 2+76) Oya. Xamau 4oxxo 00
KyH4U Oa amyni a3 2° to 15° maiin qopau.

Hap 22 4ox ceMeHTaTCHsiu TadypuOaBit 00 MaxaKTMpUU TUAPABIUKUU
kabmia gap uykypun 2,0-5,0 m 1o 10,0-13,0 M moé€HTap a3 MaBKebU
nembuHuIyan O0amaHauu (JIOUXaBUM) capraxyu HaMakK T'y3apOHHAa IIyJ Ba
nap 3 yox: Kl, K2 Ba K5 map nukerxom 0+00, 0+12 Ba 0+48 To Kaiiau
JIOUXAaBUM capraxyd kKabaTu HaMak TaxMuHaH napmacodau 16,8 Ba 7,0 M
(pacmu 1861-03-007, Bapaku 11) oBapaa Hamryaa Oy/I.

Tubxku HAaTUYAXOU MaAXaKTUPUU TUAPABIUKA, KU Jap YOXXOU
TaypuOaBUM CEMEHTATCHOHHM TIy3apoHMAa MemaBaHn (map Qocunan
nangmeTpi 60 ¢umopu a3 1,0 to 1,4 Mlla Bopua kapaaHu Max,IyJid Hamak),
qUHCXOM aTpodu kKabaTh HaMak (aJeBpPOJUTXO Ba THIXO) Jap MUHTaKAu

capITyIl acocaH XaM4yH I'y3apoHaH a TaBcu( Kap/a MelaBaHI.
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bo 5K xaTop KUMaTXOM XOCU a3XyAKYHUM MaxJjiyjau Hamak a3 0,05 to 1,6
a/max x M2 a3 87 ¢ocuna gap 69 documan canyumamyna (Yaasamu 4.1),
kumatxou a3 0,11 to 0,3 n/mak x M2 6a gact oBapaa mynana. Hatuyaxou
CEMEHTATCUSIN TaypubaBUU YMHCXOM UH TyHA TapKUOW IUTOJOT#H, O6a GuKpu
MO, TO aHJI03a€ FAUPUOIA MEOOIIAH/T.

Xanromu ¢umopu cemeHrarcus to 2,0 MIla map 65 documa a3 88
dbocuta a3xyaKyHUU CEMEHT Jap SK MeTpu moroHi. (ocwmna a3z 500 kr ad3yn
Oyn, a3 oH yymma gap 28 docwmna onxo 3uéma a3 1000 xr —po XaHromu
KMMaTXou Makcumaliim To 1756-1794,5 kr (Yagsanu 4.2) OyaaH, TallKuil
JIOJTaH]I.

A3 25 gyox map 19 dyoxu caHuui, a3 yymia aap 16 4yox gap dhocunaxou
anoxujaan nmaHnymerpa Ba gap 3 yoxxou K20, K21 Ba K22 nap nukerxou 2+22,
2+34 Ba 2+46 map tamomu mMuHTakaum 20-metpa 1000 xr 3ué€n as3xyaKyHUU

ceMeHT Oa 1 MeTpu norouu rupudra mrygaacrt.

YanBamu 4.1. — TakcuMu KMMAaTXOM XOCH a3XyAKYHHHM MaxJyJId Hamak aap (pocuiaxou

KOPHUH YOXXOU Ta‘ipI/I6aBI/II/I CEMCHTATCHUsA

APp3UIIXON MyIlIaxxac [Iymopau pocuiaxo 60 % a3 mymMopan yMyMuu
a3XyaKyH#, JI/1aK X M2 YYHUH KUMATXO dhocumaxo
<0,1 4 4,6
0,11-0,20 37 42,5
0,21-0,30 32 36,8
0,31-0,40 8 9,2
0,41-0,50 3 3,5
0,51-1,0 2 2,3
>1,0 1 1,1
<0,1 4 4.6
<0,21 41 47,1
<0,31 73 83,6
<0,41 81 93,1
<0,51 84 96,6
<1,0 86 98,6
<1,6 87 100

Jap acocu HaTU4YaxOM TUIPABIUKA Ba CEMEHTATCUsM (ocHiiaxou

IHaHYMCTpa, KUMAaTXOU MUEHAU BAaSHIOYA4HN a3XYAKYHHH XOCH MaxJIyJIn HaMaK
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Oapou xap SK 4OX Ba KUMaTH MHUEHAW Ba3HINYyJad a3XyAKyHUH CEMEHT gap 1
METpU IIOTOHA Oapom xap SK YoX XMCOO Kapjaa MellaBajd, KA Jap HakIIau
1861-03-007, Bapaku 11 HumoH goaa mrygaacr.

KumaTtxon MuéHaBazHu 4abOUII XOCH MaxjIyJIM HaMakK Jap MUHTAKaxou
kopuu yoxxou canyumi a3 0,17 n/gak x m? (voxu K25 map nmukeru 2+76) To
0,54 n/mak x m? (woxum K9 map mumketm 0+96) Ba xkumMaTxou MHEHABA3HU
a3XyJIKYHHH CEMEHT Jap SK MEeTpU IOTOHMH MaWJIOHHW KOPH Jap YOXXOHU
canyumi a3 428 kr (woxu K10 gap muxetrn 1+08) To 1210 kr (woxu K21 map

nukeTu 2+28) Tariup Me€oa.

YagBamu 4.2. — TakcuMOTH KUMATXOU a3XyAKYHMU CEMEHT Oapou | MeTpu maroHu map

(hocrraxon KOpy YOXXOH TayprOaBUU CEMEHTATCUOHA

Kumatu a3xyJJKyHUH CEMEHT [Iymopan pocunaxo 60 % a3 mymMopan yMyMuu
Kr 6apou | MeTpu MOTOH#, m YYHUH ap3UILIX0 docunaxo
<100 2 2,3
101-300 6 6.9
301-500 16 19,0
501-1000 36 41,0
> 1001 28 31,8
<101 2 2,3
<301 8 9,2
<501 24 27,3
<1001 60 68,2
<1794,5 88 100

Mukgopu yMyMHUU CEMEHTE, KM 0Oapou CEMEHTATCUSAM MUHTAKaXxou
Kopun maposuainoH 20 mMetp map 25 yoxu caHuuin capd mrygaact, 375.711
KWJIOTPaMMPO TAIIKUIT JO/I.

Bapou cementatcusiu pocunaxou 00JI0MM KOPHOIIOSIMU TAPO3UAIIIOH a3
1,5-2,0 To 10,0 M 60 mapo3um yMyMuu MUHTAKaXx0Hu KOpHOIIOsIM To 19,5-27,5
M (map uoxxou K20+K25) xeme kam— 72161 xr cemeHT capd IIygaacrt.
CaHuuIM TUAPABIUKA Aap (OCUIIaXOU FAUPUKOPHA el a3 CEMEHTATCUOHM

ry3aponuja Hamygaact. Cementarcus nap 3epu ¢umopu 1,0 MIla angom

J0J1a 1y .
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CeMeHTAaTCHUSIU CAHOATUW YUHCXOM JOPOM capraxy KadaTu HaMak aap
HuMau AyBByMH coju 2009 Ba Humau aBBaim coiu 2010 ryzaponuaa nryaas/i.

Hap YHIC «HMHcTUTYTH I'maponpoekT» XydyaTXOu HYPOHUII Oapou
KOPXOHW MYPOIIIy/ia TAHXO Jap KuTbhau a3 nuketu 0+96 to nukeru 1+80 aHqom
noja mynaaact. Jap uH KUuTha § KAaTOP YOXXOU CEMEHTATCUOHN 00 MUKIOPHU
T'YHOTYHH YOXXO Jlap KaTOpXo Hmapma Kapja InyaaHI.

Xamari 94 yox 60 cCaHYUIIM TeNIaKUU THAPABIMKA aHYOM 1074, CEMEHT
Kapjaa mIyJaH; a3 gymiia 22 yoxu HaBoaTu 1-yMm 60 kagamxou 12,0 m, 16 yoxu
HaBOaTu 2-1ap OaitHu yoxu HaBOatu 1, 56 yoxu HaBOaTH 3 - 1ap MOOANHU Ay
yoxy HaBOaTu memuHa. Yykypuu doxxou cemeHtaTcuoHs a3 27,0 to 35,0 m,
KyH9U Mainu amyai a3 20 To 130 meTp meboran.

MeToaukan KOpU MaxakKrMpuu TUAPABIUKA Ba CEMEHTATCUOHA MMCIIH
CEMEHTATCUSIN TAYpUOaBH SIK XeJ1 Oy/I.

MabnymMoTn ymymit ouji 6a MUKIOPU CEMEHT Jap WMH MHUHTakKa Jap
yoxxou mapxmwiaxow 1, 2 Ba 3 0apoW CEeMEHTATCHSM MHHTAKaXOW KOPHUU
naposuaiiod 20,0 m (map xyayau To 10,0 m GosoTap Ba mo€HTap a3 MaBKEbU
OanmaHAWMU capraxy Hamak Jap Jouxa kaOymmynaa) map yaaBanu 4.3 oBapaa
1Iygaact.

Capbu Hazap a3 OH, KM TapTUOM CEMEHTATCUSIH Jap Jouxa
MEMIONHUIITY A, a3 PYU MYXJIATXOU Jap MABOAW Xy44yaTXOHW WYPOUII HHUIIIOH
Tojalnyaa, akcap BakT pUOs Kapja HaMellyd, MUKIOPH CEMEHTH capdiryaa
0a xucobu Mu€Ha Aap sSK 4oX Ba MyTaHocuOaH 0a 1 MeTpu moroHu 4ox 00
Ha3apJ0IITH HYPOUITH KOPXOU CEMEHTATCUOHH KaM IITy/I.

Jap Jyoxxou Mapxwian 2 OHXO YMyMaH Hazap 0a 4oxxou Mapxuiiau 1-
yM Ba Jap 4YOXXOM Mapxujau 3-ioM Hazap 0a 4oxxou HaBOaTH 2 KamTap
OymaHa. XaHTOMM Ty3apOHHIAHM CEMEHTATCHUSIH TaupuOaBil Jap KUTHhaXOH
6aiinu nukerxou 0+96 Ba 1+80 (map uH 4o 9 4ox ceMeHT kapja Iryjaa Oyn)
cappu MUEHAU CEMEHT 0apOr CEMEHTATCUSH K YOX Ba | METp MOTOHIA YOXXO

XeJie KaJioH Oygana: myraHocu6ad 15.380 kumorpamm Ba 770 Kutorpamm.
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Yagsamu 4.3. — MabiymoTu ymMyMmin gap Oopad MUKIOPU CEMEHT Oapou CEMEHTATCHUSIU

qUHCXOM Ha3JAUKU capraxy kabatu Hamak 00 mapo3uu MuHTakaum kopuu 20,0 M map

Mainonu 6aitHu mukerxou 0+96 Ba 1+80 (1ap acocn MaBOIU Xyq4aTXOH COXTAIIIyaa)

[Manpapnaitnn | Mukgopu Muxkgopu | Capdau Capdan Capdan
YOXXOU YOXXO0 YMYMUHU MHEHAU MaKCUMaJIud | MUHUMAJIUU
CEMEHTATCUOH CEMEHTH CEMEHT Oap | CEeMEHT Jap sIK | CEMEHT
i capd Yox 0Oa 1 YOX, KT 0a xap 4ox, Kr
Kapaaiyjaa | METpU YOUTUPIIABUU | YOUTUPIIABHA
, IIOTOHH 40X 4OXX0
KT
1 HaBOat 22 119730,3 54423 15338.9 1148.2
272,1 ket 1+09,5 | mukern 1+33,5
katopu E u 74 | katopu I' u 90
2 HaBOaTt 16 63414,7 3963.4 10325.5 13172
198,2 nukeTH 1+02 nukeTn 1+38
kaTtopu K u kaTtopu B u 93
69
3 HaBOart 56 191050,5 3411.6 10358.2 536.7
170,6 nuketH 0+99 nukeTn 1+23
kaTtopu B u 67 kaTtopu XK u
83
VYmymin 94 374195,5

MabayMoOT a3 pyu Xyq4aTxXOU COXTalllygad Tad4puOaBil Ba HCTEXCOJH

CEMEHTATCHUOHM,

KA Jap MHUHTAKAXOM KOPUU YOXXOM CEMEHTATCHUOHHUU

naposuaiiod 20,0 M nap maitgonu 6arinn nuketxou 0+96 Ba 1+80 ryzaponuaa
MeIIaBaH/l, HUIIIOH MEJIWXAHJ. aBBajlaH, Xeje OallaHi, a3 pyu MUKIOpU
YMYMHUU CeMEHTU Bopuamyaa - 473855,5 Kr, KOBOKUTUU UOTUIOUU YUHCXO
(ameBpoaut Ba ruixo 0,9 %), aytom, gap 6opau xejae Kam IIyJaHd OH Aap

HAaTUYau KOPY UUPOIIIYJa KaMalll YaHJIUH MapoTroa.

4.2. Ap3€ouu cudati KOPXOU CEMEHTATCHSIU aHYOMIITYIa a3 pyu
HAaTA4YaXOM IMapMaKyHi#l Ba MaXakKT'MpPUU THAPABIMKNN YOXXOU Ha30paTil
Hap xonatu To 17 centsiopu conu 2010 gap MaiijoHn cemMeHTaTCusIn 38
yoxu Hazopartii a3 pakamxou a3 K1 to K376 60 quamerpu 132 MM Ba uykypuu
17,0 m mapma kapnaa myn (woxxou K4, K6, K8 map nukerxou 0+33, 0+51,
0+69) To 48.0 m (K35 gap nukeru 3+12).
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Hapxon 6osa rydT, KM yMKHA IIyMOpaW 3UEOM YOXXOU HazopaTi, Oa
ucrtucHon yoxxom KII3, K33 Ba K35, kamrap a3 yMku Jap Jouxau
CeMeHTAaTCUsi TemouHuinyaa kamrtap act: 10,0 M moéHTtap a3 MaBKebU
OamaHauM capraxy KabaTu HaMmak, KU Jap jJouxa KaOyJsr Kap/aa IIyJgaacT Ba a3
38 yox ll-toam XxaTTo TO KabaTH KaWaIu MyTJIaK, KM capraxu KabaTu HaMak
(a3 pyu 10UXa) YOUTHP IITyaaacCT.

A3 WH py, a3 pyHM HATHYAXOM MaXaKTMPUU TUAPABIMKHU YOXXOU
Ha30paTii, K1 Jap Wakiau ymymu aap Hakmau 1861-03-007, Bapaku 12 oBapaa
IIygaadg, acocaH aap Oopam cudaTh CEeMEHTCUsie, KU Jap capraxu kadaTtu
JIOUXaBi MYPO Kapja MeliaBaHi, 0axo JOJaH MyMKHUH acT; Ba oOTy3apOoHUU
YUHCXOM YOUTUpIIABUM KabaTh HaMak gap yykypuu To 10,0 M moénrap a3
capmylil KUCMaH € TaMoMaH TaBcud Hamryga Oy.

Jap Mykounca 60 MaxaKrupuu TUAPABIUKA Jap YOXXOU CEMEHTATCUOHM
TaBACCYTH BOPHUJ KapAaHW MaxJIyjau mryp aap 3epu ¢umopu a3 1,0 To 1.4
MIla, Mmaxakrupuu TUAPABIMKA Jap YOXXOM HazopaTi TaxTu ¢uiopu a3 3,0
TO 14,0 M cyTyHHM 00@ a3 caTxy 00X0M 3epu3aMUHi Aap Gocuinaxou TaypruoOaBi
ry3apoHUIA IIy/I.

Xamari 44 maxaku ¢ocunman TadypubaBi 60 mapos3um a3 5,0-7,0 M TO
10,0-15,0 m canyuma mya. Ak ¢ocuna gap 32 4ox a3 38 yox, 2 dhocwmna gap 5
yox Ba 3 ¢docwiau taypubasi map sk yoxu KII3 map nmuxeru 2+76 caHuuaa
ITy/I.

Axcapusitu pocuiaxon TaupuOaBid Jap YOXXOU HazopaTi (a3 cababu
caxT BalpOH IIyJaHW YUHCXO Ba MMKOHHOIIA3WPHUHN KYIIIOJaHU TAMIIOH XaTTO
0abau CEMEHT KapJaHu CyTYHU 4OX Jap KUThau Bacily HacO) 0O IMOJIOUIINU
CypOXHH AuaMeTpall 76 MIUIIUMETP, KU Aap Typ 00 pery maraji MOIIWIaBy
MeYOHHAA IyJaaH[a, YUXO030HUAA InymaHa. Yymo kapmanm Qocunaxou
TaypubaBii 60 ncTudoaa a3 CUMU THIK Jap OOIOM KaT ry3oIlTalryja Ba a3

060J10 60 MaxJIyJId CEMEHTH Myp Kapja IIy/I.
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A3 44 dbocunan canumpamyga a3xyakyHur xocu ob6 < 0,01 m/gak x m2
nap 23 ¢ocuna Ba gap 35 docuna (€ 80 % mymopan ymymuu (Gocuiaaxou
Taypubasn) < 0,05 n/gak x M2 6a gacT omas.

KumaTtxon Hucbatan 6ananau 4adoumm xocu 00 a3 0,14 To 0,26 n/mak x
M2 TaHXO Jap 3 4oxXW HazopaTi 0a mact oBapaa mynaanma: gap K19 map
mukeTu 1+68 - 0,18 n/mak. x M2, gap K30 map muker 2+67 - 0,14 n/mak x M2 map
ket 0,14 n/max x 6 M2 Ba map K26 m2. Ba 0,145 n/max x m2.

Mykouncan HATUYaXO0W MaxakKrMpUu THAPABIUKUM YOXXOU Ha30paTi 060
HAaTUYaXOU MaxakKTMPUU THAPABIUKAU YOXXOU TaypuOaBHH CEMEHTATCHOHM
(pacmxou 1861-03-007, Bapaxkaxou 11 Ba 12), rapuange ku a3 cababu
hapkUATXOM Hazappac Jap METOJOJIOTHSU MaxaKTUpi HOAYPYCT acT, XaHy3
XaMm Jap 6opau KaM IyJaHu XadM, YMyMaH OoOry3apoHUM UOTUIOUU YUHCXOU
Ha3IMKM capraxy HaMak OabIy HYPOUIIN KOPXOM CEMEHTATCUOHW CyXaH

poHOa MCIIaBal.

Hap Oopau cudatu kaHOATOAXIIM CEMEHTATCUSM HMYPOIIyAa CyXaH
poHma, 0a rydTaxon 00JI0 MIOBA KapaaH JIO3UM acT, KU Jap XaMan 40XXOHU
HazopaThe, KM Oapou OHXO Xy44aTry30pHXOM caxpon rupudra mrymaanm (28
XaMHH T'yHa 40X), 1ap (hocritaxon 4yKypu 60 HaMyHaH KepH I'y3apoHUIAITyaa
MaBYYJIUSITH CAHTH CEMEHTAOP Jap KUThaxou ajioxuaa Oa kala rupudra
11y/1aacCT.

MaBuyusTH CaHTM CEMEHTH ap KEpH MHYYHHH Aap K KaTOp YOXXOU
ne3oMmeTpit (map 8 yox a3 28) mymoxuaa MemaBaa, K1 rmac a3 aH4oMH KOPXou
CEMEHTATCHOHM Jap YMHCXOU a3 YMXAaTHU TeKTOHUKHA BaWpOHIITyIa Jap KaHOTU
OBE30OHM TapKUIIM EHaxm gap Macodam To 12,5-17,5 M a3 Mexpapu

TaKCUMIIIYJIJau CEMEHTATCUOH# MapMa kapaa mynaang (Yaasamu 4.4.).
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Yaasaiau 4.4. — MaBuyIusTH CAHTH CEMEHTH J1ap KePH MHUYYHHUH JIap SK KaTOPp YOXXOHU Me3oMeTpa (aap 8 yox a3 28)

[Mukerxoe, ku 6a MUKETHU IaP
MeXBapH TAKCUMIITY JaH
CEeMEHTATCHOHI MyBO(QHKAT

NeNe
YOXXOH IIE30METPH

YolrupuaBuy NapMadoxxou
IE30METPH

Kaliau MmyTinaku naxoHau
napMayox ,M

®docunaxo 60
MaBYyIUSTH CAHT'H CEMEHT
ap KepH as... TO...M, Kalau

MMaxnu maBgyauaTu
CAHTH CEMEHT

MEKyHaH]1 Yykypi#t, M MYTJIAK
0+23 116 Hap MexBapu MapKasi 1004.48 7,0-9.0 Jlap WAKIA CyTyHU KepHHA
35,0 997,48-995,48
0+24 IT 14 Hap mexBapu Mapkasi 1004.,03 9.5-10.0 Jlap IIAKIN CyTYHHU KepHi
27,0 994,53-994,03
_«_ _« 22.0-24.0 J1ap WAKJIN CYyTYHU KEPHi
982,03-980,03
0+90 Im21 10,8 m 6a Tapadu 1001.43 18,0-26.0 XaMUyH ITypKyHaHIan
napé a3 Mapkasu 31,0 983,43-975,43 TapPKHIIXO
MEXBAPXO
1+12 I134 2,5 M 6a Tapadu HUIIEOUXO a3 1005.58 4.0-4.2 XaMYyH ITypKyHaHIau
MapKa3u MeXBapxo 30,0 1001,58-1001,32 TaPKMIIIXO
I « 26.0-30.0 XaMYyH ITypKyHaH/Iau
979,58-975,58 tapkumxou 0,2-0,4 cm
1+88 I125 6,7 M 6a cyu map€ a3 mexBapu 999.87 0.8-1.2 XaM4yH ITypKyHaHIau
33,0 999,07-998,67 Tapkumixo 0,5-5,0 cm
XaMBOD
2+20 IT 26 5,8 M 6a cymn gapé a3 MexBapu 996.5 11,0-12.0 ba namynu
XaMBOD 28,0 985,5-984,5 My pKYHAH/IaXO0N
tapkuuxo 0,2-3,0 cm
2450 1129 997.24 1.0-1,3 ba mamymn
12,5 m 6a cyu mapé a3z mexBapu 40,0 996,24-995,94 My pKYHAHIaXON
XaMBOD TAPKHUIIXO
04—20cm
2+52 IT 29a 17,5 M 6a cym mapé a3 mexBapu 997.58 2.0-3.5 ba namymun
XaMBOD 40,5 995,58-994,08 My pKyHAHIAXON
TaPKUILIXO
0,1-2,0cm
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Jlap akcapu MaBpHUAXO CAHTH CEMEHTH Jap KEpH, Aap YOXXOU Ha30paTi
Ba Me3oMeTph aap maxiau parxou radeuu a3 0,1 to 4,0 — 5,0 cm maBuyz Oyna,
TAPKUIIIXOW AaJIEBPOJIMT, PErcaHr Ba TWIPO Myp MeKyHaa. ['oxxo caHru
CeMEHTH Jap KepH (MyBodMKM TaBcH(U caxpod) Aap MIAKIM TOpaxo Ba
CyTYHXO0, 0ab3aH TO gapo3uu 2,0 M MaB4Yya acT, KU Jgap Oab3e KUTHAXOHU
MAaCCHUB MaBYYJIUSITH TaPKUIIXOU HUlebn 60 kymoaaruu to 10,0 cMm € Germrrap
a3 OH IIaxoJaT MEaUXa/l.

MaB4yausaTH CaHTH CEMEHTHA Jap KEepHHU YOXXOU I1e30METPHA Jap
Macodan 1O 12,5-17,5 M a3 mexBapw CeMEHTATCHS IypTap aap Oab3e
KUTHaXOM TAPKUIIIXOU BACEh MIAX0AAT MEIUXA.

MaBuyIMsaTH YYHMH TapKMIIXOW Japo3 Jap MAacCHB Ba ITaXHIIABUM
MaxJIyJId CEMEHKYHOH#W mpap Oapobapu oOHX0, a3 yymia, 00 Xyq4aTxou
akcOapmopi, kKu Aap HakOum Hamak gap moxu sHBapu coiau 2010 Taxws
IIy1aacT, TaCAWK Kapja MellaBajJ: MaxJIyJId CeMEHTOHH Oa OH TaBacCyTH
CYpOXUXOU 4YyJOTOHAM Jap KabaTu IyJIOJ YOUTHPIIyJa XaHTOMH CEMEHT

KapJIaHU capraxy KabaTu HaMakK BOpUI MemaBaf (pacmu 4.4).

Pacmu 4.4. — Bopuamasuu MaxJjiyJii CEMEHTATCHOH 1ap HAKOW HaMaK
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4.3. OMy3umm MaBKebU (a30UM capraxy HaMak Ba Fad)cuu OH a3 pyu
MaBIYMOTH MapMaKyHHM UKTUIIO(i

bapoun ap3éouu oO0bekTUBUM Kouu Kopxoe, ki gap comxou 2009-2010
aHYOM J0[a IIyJaaH, CEMEHTATCUSIU capraxy TAlllaKKyJId HaMakK, axaMHUSTH
MYXUM I0JaxO0u IMapMaKyHHUH YOXXOU YYCTy4YyHd, Ha30paTH Ba II€30METPH, KU
Jap XaMUH JaBpa 0a aman 6apoBapaa MelllaBaHI, OalaHIi Ba MaBKeH YHYKUU
capaky HaMak Ba aH/103aX0U OHPO AaHUK MEKYHa/l, MyXHUM acT.

A3 mymopan yMyMuu xejie 3ué UH 40XX0, KU Jap Ha3AUKUU MEXBapu
CEMEHTATCUOHA TapMa Kapjaa IyjaaaH], KadaTh HaMak TaHXOo Jap 4 4oxu
uktuimodn: PCC26a, PCC32, PCC28a, PCC34 Ba map vyoxu nezomerpun 1132
(UamBanu 4.5) map docunaxou mytimaku Oamanaum a3 975,64-971,60 m
(mapmauoxu PCC28a pgap nukeru 0+66,5) to 950,77-947,77 M (mapmavyoxu
I132 nap nukeru 3+31) Tariiup me€dan.

Fadcum xabatm Hamak, KM Jap 4YOXXOM 3HUKpIIyAa BoMexypaa, 00
Hazapaowty 60-65 KyHYu HUIIEOUU MaiaouIlIM OH Aap aoupau a3 0,8 To 1,8 m
Tariiup me€ban. bosa rydt, kM a3 pym MabIyMOTXOM MNapMakyHid aap
Mapxuilal aCOCHOKKYHUM TEXHUKA-UKTUCOAA Ba JIOUXAW TEXHUKA (YOXXOHU
uktumodgun 10196, 1080, 1081, 1082,108a, 1084) radcun kabatu HaMak, Ku
YOXX0 BOMEXypaH/I, TAKpUOaH a3 XaMUH CaTXW MyTJaK TO 1,5 METppO TAIIKUII
TOJI.

Jlapayay HUTOXJIOpPHMM XOCHWJIIIAaBMM Hamak, ku aap doxxou PCC26a,
PCC32, PCC28a, PCC34, II32 Bomexypan, OaBocuTa a3 pyu Oy3ypruu
O6apomaam kepH, a3 90-100% dapk mekyHana, ku gap yoxu PCC32 map nuketu
a3z 0+40,7 to 50 % map yoxxou PCC26a Ba PCC28a pmap nuxkeru 0+04 Ba

0+66,5 myalissH KaplaH MyMKHH acT.
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Yangsamu 4.5. — MabiaymoT nap 6opau radcun kabaTu HAMak Jap KUCMaTH COXHWIM YaIH IMyjIu 00JI0, KM TaBACCYTH YOXXOM UKTUILIOD

Ba nezometpii conu 2010 kymoaa mrynaany

NoNe ITuxet, MmyBodUK Oa docutau aMuK a3 ®docunam uykypi a3 | Fadpceun kabatu Hamak | TaBcud Ba 6apomanu kepH (BK)
pakamMu MMUKETH MEXBapHu MOEHM YOXU COXTMOH | caTXu 000#, M/MyT 00 Ha3apIOIITH 60 %
4OXX0 MapKa30HUAAIIY1a M/MyT. OataHi YHCYPXOU XOOUIIIH OH,
M
PCC262 0+04 44.3-46,0 ~76,5-78.2 =0,8 lanmutr 60 kabaTyaxoW TYHYK Ba
968.,46-966,76 968,46-966,76 noxunaxou apruut, BK 50 %.
PCC32 0+40,7 40,5-43,0 ~59.0-61.5 ~1,0 lNamur 060  goxmnaxo  Ba
969,16-966,66 969,16-966,76 KabaTyaxou apTrHLIUT, ITOPaxou
aJIEBPOJIUT Ba
anrugpur, BK  90-10  %.
PCC28a 0+66,5 27,9-31,94 ~60,0-64.0 >0,9 lanutu Tynykkabat, BK 35 %.
momt (700) 975,64-971,60 975,64-971,6 A3  kabatm  HaMakd  4YOX
Habapomaj.
PCC34 1+12 37,0-41,0 ~63.0-67.0 ~1,8 TI'amut 00 JOXMJIaxo Ba
969,11-965,11 969,11-965,11 KabaTyaxou aprHLIUT, ITOPaxou
aJIEBPOJIUT Ba
AHTUIPUT, BK 90-50 %.
1132 3+31 47,3-50,3 ~51.0-53.0 >1,1 laauT 60 TOXUIAXOW APTHUILIUT TO

950,77-947,77

950,77-947,77

20 %; a3 kabathu HaMaK 4YOX
HabapoMa.
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Hap 12 woxu nurap (PCC33, PCC29, PCC35a, 1122, PCC40, K35, K27,
K30, K43, PC1, PC2, PC3) raaut map makiIv JOXWIIMIAaBUM HHPUpOIA Ba
parxou TyHyK (To 1 cM) map docunmau kytox 1o 0.5 M TO 1.2 M gap XoIaTxou
sroHa, gap sk MaBpuna (map goxm PCC40) to 3,5 M, xu map OamaHauxoH
MyTJIaKy Kame 6amanaTap HucOaT 6a gocunaxou kabaT HAMaK YOUTHPAHI.

TabuncT, KM YyHUH JOOXWJIIABUM TaJUTXOpPO 0Oa AYHMIBOPA XaMUyH
capraxy TallakKKyJd HaMakK Xucobd KapaaH MyMKHH HECT.

Jap xomaTtxoe, KM YyHMH AOXWIIIABA OO aHTMAPHUT, 3UEA IIyJaHU
MUKJIOpPU Tay Ba OapoMaaM MacTU KEPHU YUHCXOUM MHU300H XaMpOXi
MEKyHaH/, METAaBOH TaXMHH Kapi, KU MO 0O TaxIIOHHUXOHW KHUIIPOK CapyKOp
nopeMm. Jlap cypatu MaBuya HaOymaHUM aHTUIAPUT Ba Oapomaau OajlaHIu
KepH#, YyHUH JOXWIIIABUY MHOUPOIA Ba parxou TYHYKHU TajuT Jap YUHCXOU
MH300H METAaBOHAHJ HOIMAAWJ] IIyJaHH KabaTM HaMaK Jap MHUHTaKaxou
aJIoOXy/a a3 pyyu XOOHUIIIN YUHCXO IIax0aT JUXAH/I.

Hatugaxou nmapMakyHuu jgap 00j10 3uKplIyga HUCOAT O0a OoHe, KU Jap
Tapxu Mydaccaau CeMEHTCO31 KaOyIT ITylaaH/1, aH103au Xyparap (Ha oemrap
a3 2,0 M) Ba MaBKehbM KaMe aMUKTapu capraxyd kabaTu HaMmak Jap KUCMaTH

COXWJIH YaITi TTyJIn O0JIOPO HUIIIOH MEIUXAH]I.

4.4. Ycynu HazopaTd 4apaSHXOH IIOJIOUIIA KaJ-KaJy TAPKUIM EHaxm

Capuammaxou MaiIoHd TapMUU 3aMUH paBaHAX0e MeOOIIaH/I, KU Aap
JOXUJIM OH 0a aMajl MeosiHI Ba sHeprusu rapmun OpTod Maxcyd meraBaH/I.
Manb6abxou TapMHUHU JOXWIA TapMUM PAaJUOTeHUpPO Aap Oap Merupani, Ku
nap Hatuyau adKaHUIIOTH HW30TONXOM ypaH, TOpPWUMA, Kajid Ba Jurap
AJIEMEHTXOU PAJMOAKTUBH, KU Jap YMHCXO MapOKaHJAaHJ Ba Jap HATUYAU
paBaHIXOM TYHOTyHU Jap 3amMuH 0a aman MeosH (auddepeHcuaTcusiu
rPaBUTATCUOHM, OOIIAaBHA, PEAKCUAXOU KHUMHUEBHA XaHroMu OapoBapaaH €
a3XyJIKyHUU Trapmi, aedopmaTcus Jgap HaTU4aul MaBYXou 00 gap 3epu

Tabcupu Mox Ba OdTo0 Ba O0ab3e qurapxo) [1-M, c. 15].
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DHEprusii rapMuu MaHOAbXOM HOMOapIyJa, KM Aap SK BOXMAU BaKT
Jap caTXd 3aMUH YO J10/1a MEIaBaH/, a3 YHEPTUSIH PaBaHIXOW TEKTOHHUK,
CeliCMUKH Ba ruapoTepMati xene 3uéa act [15, c. 225].

MaiigoHu rapMun JoXWii xene gouMi act. OH 6a XxapopaTu Ha3IUKUU
caTX¥ 3aMHUH Ba UKJIMM TabCUP HaMepaCOHa/I, 3epo sHeprusie, ku a3 Odrtood 6a
caTX| 3aMUH MeosiJ1, Hazap 0a sHeprusu kabp 1000 mapoTuda 3uén act [1-M,
c. 15].

«dap 6apobapu uH, Tabcupu MuéHau rapmuu OdTo6 X0jJaTH TapMuu
3aMuHpO MyalisTH HaMEKyHaJl Ba KOAUP acT XapopaTH JOUMHPO Jap caTxXu
3amud Takpuoan 0°C Hurox pgopan. [lap Bokeb, OuHOOap TariiupEéOuun
davonusaTi odTOOM XapopaTH KabaTh caTXd XaBOo Ba 00 Kame TabXup
XapopaTu YUHCXOM Kyxit HU3 Tariup me€oany [114, c. 30].

3aMuUH SIK MOIIIMHU Oy3ypru 3HEpreTukin Maxcyo meodoman. Hamynxou
TYHOTYHM 3Hepruss — o¢To0, »dHeprusiu aQTUIIM  pPaJUOAKTUBUHU
PaTUOHYKIIUAXOU Tabui, dhavonusaTu BYJIKOHH, 3aMUHYYHOMXO,
dumypaamaBuyd TPaBUTATCHOHHW, COUINM MaBUXO Ba Failipa Oa sHeprusiu
rapmii Tadaui €édra, peyan xapopaTuu KabpH OH, caTX Ba KaOaTH CaTXUH OH -
aTMochepapo Tamkui meauxan [57, c. 18].

Comu 2011 gap nmosiu capOGaHau HEPYTroxu Oapku oouu PoryH TaXKUKOTU
reoTepMai a3z HaB Oapkapop kapaa myna [29, ¢. 218]. TaxkukoTu reoTepMai
00 uctudoaa a3 ycynxou cTaHIapTH ry3apoHuaa mygasmg [54, c. 181].

Jlap KUThay TApKUIIM EHAXII, KM 1ap OH 4o KabaTu HaMak 06a Bydys
MEOs/1, 1ap COXWIM 4anu gapeéu Baxm map 12 kuTha mymoxuaanm xapopaTu
peda rysaponaa mynaasa. Lllymopan ymMmymuu 1me3oMeTpxo, KM 0a TaxXKUKOT
qaJio myaaang, 29 aaaapo Takuil Meauxa.

A3 oH yymyia 60 cababxou TexHuki map 11 me3omerp ryszapoHUIaHU
TaXKUKOT FAUPUUMKOH Oy. dap maumysb, gap conu 2011 39 naBpau omy3uiiu

TepMOKapoTaxi Try3apoHuaa mya [24, c. 365]. Haxkmaum yourupiiaBuu
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JapBO3ax0 Ba YOUTMpIIABUM II€30METPXO Jap pacmMu 4.5 HMUIIOH J0ja
1Iygaact.

«MyBo(}UKH TaXKUKOTH TepMoMeTpa aap yoxxou nezomerpuu I1-30, I1-
31, I1-31a, I1-32, I1-33, I1-35, I1-36, I1-7, I1-21, I1-23, I1-23, I1-27, I1-29 Ba I1-
29a, 60 makcaau MyalsH HaMyJaHM DaBaHAXOM TapPMHUIUXA Ba HHTHKOJU
Macca Jap KACMM COXWIM 4YalM TapKUIIM EHAaXII Mmac a3 CeMEHTATCUSH
capraxg HaMak Jap JaBOMH COJ TarMUpOTH TaKCMMOTHM XapopaT Kad-Kaau

TaHau Imabdakau Me3oMeTpHu TaxKuk kapaa mrya» [120, c. 175].

_‘1_0_ 1|_]1‘l<4452.856
|
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|
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7.

Pacmmu 4.5. — Hakiau qoirupiiaBur 4oXxou Me30MeTpit 1ap KUThau COXUIIN Yaru KabaTu
HaMaku aapén Baxim

Hap pacmxou 4.6 — 4.9 HakmIaxou TAaKCUMOTH XapopaT Jap MyxJjaTu
MaBCHMU COJIOHA HUIIIOH J10]1a IIIyIaaH/I.
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Pacmu 4.6. — Hakman tariinpéoun xapopatu o6 mgap I1-26
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Pacmu 4.7. — Hakman tariitupoTtu xapopatu o6 gap I1-27
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Pacmu 4.9. — Hakmau tariiupéouu xapopatu o6 nap I1-31

Hatugyaxow TaakuKOT Aap mrabakau Ie30MEeTpA HUIIIOH MEIUXaHII, KU
nap nesometrpxou I1-26 Ba I1-27 (pacmxou 4.6 Ba 4.7) Tariinpéoun xapopat 60
CypbhaTu CycT 0a cym macTiaBit 0a amall MeosiaI, Ku cabadu OH CEMEHTaTCUSIU
nactcudaT capraxy TaIlakKKyJId HaMak meOolaa, Ku gap paaudu oH poxu

MOJIOUIIIN KOHCEHTpaTh 0a By4yJ oMagaacT.
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CeMeHTaTCHsH 6ocudaTh capraxu KabaTu HaMak Aap TAPKUIIH EHaxIm
Ba OexTap IIyJaHW XYCYCHUSITH TOJIOMIIA a3 HAKIIaW TAKCUMOTH XapopaT Aap
Me30METPX0 JAap pacmxou 4.8 Ba 4.9 nuaaH MyMKHH acT.

«Mymoxugaxou Tardupeéoun xapopaTu 00 Jap UYOXXOH I€30METPHUU
KMCMH COXWIIM YaIld TApKUIIN EHaxm (KaGaTH HAMaKXOCWIIIABHA) MMKOH
MEOUXad, KM TAFMMPOTH MAUIOHU XapopaT UYyKyp MyausiH Kapaa, CypbaTu
MOJIOUII BAa POXXOW KOHCEHTPATIIYAAW IMOJOUII Manjao kKapaa masana. Yi
Kagape, Ki yMKH TariupeOuu xapopatT 3uéa Oolaj, MOJIOUII XaMOH Kadap
KaBuTap Memasag [1-M, c. 20].

Pevau xapopatuu mosixou capOaHAXOU TPYHT a3 XyCYCHUSITXOU T'€OJIOTUHI
YUHCXOM acoCh Ba IIAPOUTH MKJIMMM: XapopaTH XaBO Ba 00, MUKIOPHU
paguaTcusiu oToO, X0JaTH XapopaTUH I10S1 Ba pedyad xapopaTtuud obaHOOp
BobOacra act [69, c. 80]. Peqau xapopatu Taxkypcuu capOaHg 06a XoJjaTu
rapMMy TaxKypcid Ba pedan rapMuu o06aHOop caxT BobOacrta acT. Tabcupu
XapopaTd XaBo Ba paguarcusiu odTod Oa TaxKypcuu —capbaHgu
OamanaduIIop UCTUCHO Kapja MelIaBa.

OMmyxTaHu noJioumy o0 Jap TPYHT Ba MAaBOJU I'YHOTYHU KOBOK Oapou
XaJId OUCEp MacOW/IM MYXAHAUCUU cOoXah OOTabMUHKYHH, OOmaptro Ba
TUIPOTEXHUKHA aXaMUSITU MyXUMU aMaji gopana [1-M, c. 20].

«XapakaTh OOXOW 3epHU3aMHUHIA Jap TPYHTXOM pEr3op Ba THINHU
o0ry3apoHaHJa JiaMHUHapin MeOoman. XapakaThd MOypTaJoTyMH OOXOou
3epU3aMUHA TAaHXO J1ap TPYHTXOU HOXaMBOP (MacajiaH, per, araji), MHUyHUH
Iap xojaTu a(TUIIM CaHTXO, YUHCXOW IIMMKAcTa Ba MAWTOUIIN POXXOHU
KOHCEHTpATCHUsIU yapacH 6a Byqya oMajia MetaBoHa» [1-M, c. 20].

MyalisH kKapAaHM cypbhaTH dYapa€HH IOJIOMIT 00 Makcaau MyaisH
KapJAaHU UXPOYU 3XTUMOJIMU 00 a3 00aHOop aHyoM jojaa memaBaa. CypbaTu
yapaéHu moyiouin (€ TpaJueHTX0) OJaTaH XaHITOMH TapXpe3ud capOaHIxXou
rypyxxon 1 Ba 2 Ba xaHroMm xuco0 KapaaHu capOaHIXOW Jap IIapOUTH

MypakKabu MyXaHIUCHIO T€0JIOTH COXTalllya MyailsiH KapJa MelIaBaH/I.
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Hap 3epu Tabcupu uirope, ku capdbana 6a Byuya meopasa, o0 a3 TaHa
Ba TMOsIK capOaH/I a3 KUCMAaTH 00J101 0a MOEHN OH IMOJIOUII MEIIaBa/l.

Xapakatu o0xou noJjiounii 6a konynu lapcu utoat mekynanu [99, c. 5]:

g=kol Baéq=RI1 4.1)

KM WH YO,

q — capdau 06, m3/11; R=k-©;

® — MacoXaTH Myppau reoMeTpuu OypuIlld yapacH, M2;

I — Mownum ruapaBnuky (rpagueHT) — U Yapa€Hu IoJiouli, oapobdbap Oa
H/1 - (H — capdau dumop kaa-kaau poxu mojioui 1);

k - ko3 PUTCHUEHTH TOTOUIIIN TPYHT, M/I.

HNu 4o

A3 popmynan (4.1) yuyHun OGapmeosii, KU CypbaTH 4apa€éHU TPYHT Oa
TaBpU XaTTil a3 IpaJUEeHT BobOacTa acT, KM 00 XapakaTu JaMUHapuu oo Oa
aMmas MEeosiA.

Konynm Jlapcu (4.1) Hu3 60 Bobacrtari ndomga meédban
v=kI* 4.2)

KU UH 40, V — CYyphaTH IMOJIOHII, M/]I.
ba TaBpu TaupubaBim MCOOT IIyJaacT, KM XapakaTd 00 Jdap TPYHT

JaMUHapi xoxazd oya, arap mymopau Peitnomnac» [104, c.11]
Re 7 < R =6 (4.3)

KU UH 40, d; — IUaMeTPpH 3KBUBaJICHT#H (3(DPEKTUBH) 3appadyaxou I'PYHT;
N— K03(pPUTCHUEHTU KHUHEMATUKHU YacClaK.
Arap Re a3 Rexp — 1 KpuTHKi 3u€1 Oomma/i, mac MO MOJOUIITUN TyPOYJIEHTUPO

0a mact meopeM, ku 6bapou oH dhopmynan Japcu (2) koOumm kaOy HECT.
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«Mymoxugaxou xapopaTd TMOJIOUIT gap capOaHIXOu TpPyHT a3
FPYHTXOM  HOYACIAKA HMMKOH  MEIMXaHJ, KU KAMAaTXOM MHUEHAU
K03 (PUTCUEHTXOW MOJOUIINM TPYHT 00 xaTtormu Ha Oemtap a3 20...40 %
X1UcoO Kapjaa IIaBaH[, KM MH HUCOAT 06a uctudomaud aurap ycyaxou TaOwui
(Hacoc, MHAMKATOPXO Ba Faiipa) mypycTrap act» [69, c. 87].

UyHOH KM MabJIyM acT, TaTOuku KoHyHU [lapcu (2) xanromu 6a By4y.
OBapJlaHW POXM TOJIONIMU (TOJOUIINKM KaHaid) MyTaMapkKasllyaa aap
YUHCXOM IIaXUHM TaPKHUIIAOP Jap oAU capOaHan OataHapUIIOp, KU XapaKaTh
00U moJIoUIIIyAa XapakTepu TypOyJIEHTUPO MErupa, KOOUIN KabyJ1 HECT.

«Tatbukn Hazapusu rapMii Ba Maccary3apoHii UMKOH MEIUXal, KU
K03 (PUTCUEHT Ba CypbaTU MOJIOHUII O0apou XapakKaTH MOEbXOU JJAMUHAPH Ba
TypOyJieHT:n MyalssH Kappaa maBaja. MHTUKOIM Macca XaTMaH 00 MHTUKOJIU
rapMin xampoxit MekyHald. VIHTUKOIM rapMii XaHTOMHM XapakKaTd MOEbU
JaMUHapi Ba TypOyYJEHTH a3 CypbaTH NOJOUIIA BoOacTa act. Uit kagape Ku
CypbaTu MOJIOUIIA 3UEN OoIag, XaMOH KajJap CypbhbaTh MHTUKOJIU rapMid Ba
CypbhaTU BacebIlIaBUM MUHTAKAU XapopaTH NacT 3uea Memasaay [1-M, c. 21].

«XapakaTy 00XOHU MOJIOUIIN TABACCYTH I'PYHT, YUHCXOM KyXUHU 11X Ba
KaJ-KaJi TApKUIIN EHAXII 60 MHTHKOIN FAPMUH YUHCXOH aTpod MYIIOXUIA
MemiaBag. Arap MO XapopaTpo Aap ACBOPH I€30METP YeH KyHeM, KMMaTh
XaJlIA aKaJIM Xapopat 0a xapopatu t(i)=t 0apodap act» [1-M, c. 21] (pacmu
4.10).

bo HazappomTu taapuyaH OanaHa myaaHu ¢gumop map obaHOOp map
Mosii capOaH] MUHTAKAX MOJOUIIINHA MyTaMapKa3 Naigo 1myaa METAaBOHAM, KU
Jap HaTU4Ya WHTUKOJIM TapMid CypbaT METMpaj] Ba XapopaT TO XapopaTu
MO€bU XYHYKKYHaHAa trx MacT MemaBail. Jlap MH XonaT MHTUKOJIAMXAaHIau

rapMii 00U IOJIOUIIIITYAa Maxcyo Meeoa.
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Pacmu 4.10. — Hakmau tariiupu xapopatu o6 gap I1-33

Tatbuku Hazapusu rapMi Ba Maccary3apoHil Ba Jap 4yKypa a3 HakOu
HaMaK KaJ-Kaad Tapkuimu EHaximn gap mosiu capOaHa MHTUXO0 HamMydaHU
MaB3€M MYIIOXUJa UMKOHUAT Meauxal, Ku Ko3(pOUTCUEHTU MOJIOUII UYHUH

MyausiH Kapaa [aBaJ:

— A (4.4)

Lo AT
KM J1ap uH 4o, Ah,, = h(i + 1) — h(i) pocunan 6apodapiraBum xapopar
0a xapopaTd MoebU XYHYKKYyHA xaHromu AHi 3uén mynanu ¢umop aap

00aHboD;
AT=T(@+1)-T(1) — BakTe, KM 1ap JABOMH OH KUMATH Ahry cabT MelaBan;

1=1+n— UHAECKCH XOCUJIIIIABUU MYOUIAN SMITUPHUKA.

XapakaTu 9apa€Hxou IOJIOUII Ba UHTUKOJIM TapMUPO KaJl-KaJlu KadaTu
HaMaK a3 pyiin Tapkuim Enaxm 60 Myoaunan 3epyuH TaBcud KapaaH MyMKHH
acr:

t(i) =ah(i) + b, 4.5)
K1 1ap Ky4yo, t - xapopar,
h — BaceblllaBUM MHHTAKaud XapopaTd XaJau akaa 0a xapopaTh
MO€bU XyHYKKYHAH/IA,

a, b — k03 PUTCUEHTXOU MyOaUIAU SMITUPUKIA,
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1= 1 + n — WHOEKCHM aHJ03arupi Ba XOCWIKYHUH MYOIWJIau
OMITUPUKH.

Cucrema Oapou MyalssH KapJaHU XYCyCHSITXOU TOJIOWIIA Ba CypbhaTH
KOHCEHTPATCHSAN 4apaéHu o0 Kaa-Kaau TapKumd Exaxm (pacmu 4.11) a3
JOXHW aMyJIUM KUThau 1-u Mymoxuaalryaa ubopart acT, KM a3 4YOXd HaMaKWH
00 TaxTaum oxaHy OeToHMHU 2 Oa MOEH MapMa Kapja IIygaacT, KM Jgap OH 5
XUCOOKyHaku xapopar 00 kagamu 10 merp 3, Baci kapja, CEMEHT Kapnaa
MemaBaa, Ku Oapomaaxoum HWHGOOPMATCHOHMH OHXO ©Oa OJoKM OecuMmu
MHTUKOJIM MabJIyMOT Jap Ha3dUKUM YOX Jap HakOM Hamak 4 maiBacT Kapaa
ury1aaHzi.

Jlap HakOM HaMak, KM 0a TapKuIIM EHaXIl mapajuien acT, 6apou
Ha30paTH nyppa MyIIOXUIaX0U TAFHUPEONN FapopaTpo Aap XaMBOPUHU aMy/ i
Jap YyKypUU SIKUYaHJ KAThA TAIIKWI KapJaH MyMKHUH acT. A30acku MaioHU
Xapopart Jap Mosii HaKO MybTaJujl acT, Jap OH 4oe, KU MaHOAbXOU rapMuu
OepyHa Oa TariupéOMM OH TabCUp HaMmepacoHaHI, Oa rFalip a3 MoOebHU
XyYHyKKyHaHJIa (00), cypbaTH dYapaéHU KOHCEHTpacusiu oO0po sSKYaH[

MapTabau KajJoH AypycTTap Y€H KapIaH MyMKHUH acT.

Pacmu 4.11. — Hakiman yoUrupKyHUH XMCOOKYHAKXOM XapopaTil 1ap YOXU a3 HAaKOM HaMakK
napMamiyaa (1-uoxu 60 Koprycu MeTaJlIi MyIIoHaIIya, 2- HAKOM HaMak 00 pyHmym
oXxaHy 0eToH#, 3-XMCOOKYHAKXOU XapopaTi aap xauMu S5 aaan, 6o kagamu 10 M, 4- 610km
OeeOoKMIN MHTUKOJIM HATHYaX0, S-KabaTh HaMmak, 6-rapaan CeMEeHTaTCUOH#, 7 — Tapén
Baxi)
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A3zbacku Jap HakIIau MyILIOXUIad XapopaT 5 XMCOOKYHaKu xapopat 60
kagamu 10 M ry3omira murygaact, OoH rox KUMaTu 0aiiHu HyKTaxo 00 MyoJuiau
SMIIMPUKA MyausH Kapaa MellaBa;

t(1, j)=ai h(i, j) + b;, (4.6)

KU Jap OH ai, bi - KoO3DPUTCHECHTXON MyO WAl SMIUPHUKHI MEOOIIaH] I,

h — yMKu My1moxuaau 4ox,

t - xapopar,

1=1+n— UHAEKCU XOCUJIIIIABUN MYOIWIIAU SMITUPUKIA,

J =1+ 3 —uHIEKCH caTXU XOCWIIIABUM MYOIUJIad SMITUPUKH.

Myonunau (4.6) xan HaMyda, MUHTaKal BaceblllaBUU XapopaTpo Oa
XapopaTu MOE€bU XYHYKKYHH tTH MyalsH Kap/laH Ba MMAUTUPH KapAaH MyMKUH
acr

h. j) = —t["i o 4.7)
KU Aap vH 40, t(1,])=tmm,
a_1i, b_i — K03pHUTCUEHTXOU MYOIUIIaN IMITUPHUK,
h(i, j) — ymMKu Gapobapco3um xapopaT TO XapopaTh UHTHUKOIHU
rapmu try.

Baxre xu xapopatu Moeb 0a Hykrau T1 Mepacan, mac XaHromu 0a 1act
OoBapJlaHuM MYOJWJIau SMIIUPUKUM caTXW oOsHAa HykTaum T1 xopuy kapnaa
MeliaBajg. XaMUH Tapuk, ad3ouimm Taapu4yaH Jap MUHTAKaw XapopaTu
capakyHaHgau paporupun Hykrau T1 To Hyktam TS, mait map naif Hykraxou
XapopaT XaHroMu Oa JAcT OBapAaHU MYOAWIAM CaTXU OsAHAA XOpUY Kapja
MEIIABAH/I.

Hap wagBanmu 4.6 Haklia Ba aJTOPUTMHU XOCHWJIIIABUM Naigaprnaiu
MyOJWJIau SMIIUPUKA Ba UCTU(DOIaN OH OBap/ia 1IyAaacT.

VYceynu nemHuxoauryaa Ba CHCTEMAan MYIIIOXU/IA UMKOHUAT MeIuXal, K1
CyphaTH BacebIIaBUM MUHTAKAW XapopaTH IacT Jap capraxu KabaTu Hamak
MyaiisiH KapAa IIaBajd, KM Kaji-Kaad TapKUIIHM EHaxm 6a Byqya OMajaHHU
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MOJIONIITM KOHCEHTPATH IaxodaT Meauxal, Ku Oapou oOImaBuUU capraxu
HaMak xaB® gopas.

A30acku MalijoHN XapopaT Aap MOsSu HakKO yCTYBOP acT, KU Jap OH YO
MaHOaxou rapmum OepyHa Oa TariMpéOMM OH TabCUpP HaMepacoHaH, Oa
UCTUCHOM MOE€BHM XyHYKKyHaHga (Madypou o00), OH TOX MHHTAKaxou
TaIlaKKyJIM ITIOJOUINM MyTaMapKasW 4YaHa Maprabaum Oy3yprupo akKukKrap

MyausiH KaplaH MyMKHUH acCT.

YanBamu 4.6. — AnropuT™Mu XOCWIKYHUU MTaliiapnaii Myoauian SMIIMPHUKA Ba UCTH(OIAN

OH

Muxkopu T1+T5 T2+T5 T3+T5 T4+T5

HYKTaxo

Myomunaxou | t(i, 1)=a; t(1, 2)=ai h(i, 2) + bi | t(i, 3)=ai h(1, 3) + | t(i, 4)=a; h(i, 4)

IMITUPUKT h(i, 1) + b; bi + b;

Xan B h(i,2)= 2% h(i3)= 222 | g)= Sk
HLli—5; = @ aj

Ah_, xauromu | h(i+1,1)- h(i+1,2)- h(i,2) h(i+1,3)- h(i,3) h(i+1,4)- h(i,4)

T(i +1) — T(i) | hG.1)

«Ycynu MyaisiH kapJaHd Kod((@UTCUEHTH MOJIOUIl Aap TaIlaKKYJIH
HaMakK KaJ-kaaud Tapkuinu Enaxim meTraBoHan 0Oapou HazopaT KapJaHu
cudaTty ceMeHTAaTCUsSM capraxy kKabaTh HaMakKk TaBacCyTH KaM KapJaHu

koaduTcueHTu nojioutin uctudoaa masam [1-M, c. 21-22].

Xymnocaxou 606u 4

Jap acocu TaxKUKOTH Ty3apoHHAAIIyda Ba KOPKapaIu MaBOAM
TaxXKUKOTH XYJIOCAXOU 3epUHPO OapoBap/iaH MyMKHUH acT:

1. Jlap HaTUyau O3MOMIIM THUAPABIMKHUU YUHCXOM CEMEHTIIYIaH
capraxg kKabaTM HaMaK Jap YOXXOM Ha30paTd MabJIyM Tapauja, KA Jap
HAaTUYal CEMEHTATCUSHM Ty3apHINM HOTHIOWH OOTry3apOHUH YWHCXO SKYAH]I
MapoTuba KaM Iyaa, TAbMUHOTH KUMAaTH Xocu 4adooumm o6 q = 0,05 i/mak

M2, KU Jlap JIOMXa HUIIOH JgoAda Iryaaact, 80 ¢pous3po Talikuil MeIuxal.
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2. MOHUTOPUHTHY XapopaTu 00 KaJa-KaJyd TaHAW YOXXOH ME30METPi Ka/l-
KaJi TApKAIIM EHAXIN, KM Iap OH 40 Maiioumy kabaTh HAMaK Kaa-Kaad OH
0a By4yn Meos1, 6apou MyalsiH KapJaHU XyCYCHSTXOHW TOJOUIINN YUHCXOU
acocuM capraxy kabaTm HaMak Ba TalllaKKyJId POXH KOHCEHTPATHOKHU
MoJouIupo uctudoaa 6ypaaH MyMKHH acT.

3. Ycyn, cucrema Ba popMynan xocwimrygan Ko3h(PUTCUEHTH MTOJIOUIIT
MMKOH MeINXaj, K CypbhaTH IOJOHUII Jap TAPKHUIIN EHAXII MyailsH Kapia
maBaja, Kd Jap OH 4o cudaTtu QUIIypAaliaBim Ba CEMEHTATCHUSHM Capraxu

Ka0aTu HaMak 00 MaxJIyJIM CEMEHT MyalsiH Kapjia MeliaBal.
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XVIJIOCAXO
1. Hatryaxou acoCHMy WIIMHM JUCCEPTATCUSA

1. Ycyn Ba macTroxy MEMIHUXOAIIYJauM YEHKYHHUH KOHIYKTOMETPHUU
0apku 00XOM MMHEpAIUM CEplIyJa UMKOH MEAUXaJl, KU YeHKYHUXO XaM Jap
arperatd MaxJjyJ Oapou Tai€ép KapaaHU MaxJIyJId HaMaKXOHW cep Ba XaM Jap
XaaTh CHCTeMaxOoW aBTOMATHHM YEHKYHA Oapou Ha30paTH JTOMMUHM Japayau
cep myJaHu MaxJ1yJId IIyp aMajiid kapaa maBadj [7-M, 8—M].

2. Xuco0x0, KM Jap acoCH MOJEJICO3WM MaTeMaTHKi ouj] 0a XalllaBHH
capnymy KabaTh HaMak T'y3apOHHJA IIyJIaH[, K OOpH Jurap 3apypaTH TabCUCH
Taa0upXou MyXaHaucuu myxoduzatii Oap 3ugau cyddos3usapo map IIAKIU
CEMEHTATCUSIM 3UUKYH# Ba cakduu capraxy Kabath HAMAKpO TACAUK MEKYHaH/I
[7-M].

3. Jlap HaTUYau CaHYUIIN TUAPABIMKA Jap MapMadyoXXOoUu Ha30paTh mac
a3 CeMEeHTacusu KabaTh HaMaK MyalsH Kapjaa Inya, Ka 0a HaThdau
CEMEHTATCUSI T'y3apUIlIM UOTUAOUU OOTY3apOHUM YUMHCXO SIKYaHI MapoTuda
KaM I1yaa, TAbMUHOTH KMMaTH XocH 4abobuim o6 q = 0,05 n/max M2, ku gap
Jouxa HUIIOH foja mygaact, 80 douspo Ttamkuin meauxand [1-M, 3-M, 4-M,
5-M, 9-M, 10-M, 13-M].

4. Hazopatu xapopatu o0 Jap Tyiau KyOypHw Me30MeTpi Jap IMosiu
TapkuIM EHaXim, Ki kabaTH HAMAK a3 OH OepyH Meosi, METaBOHA 0apou
MyaisiH KapJaHU XyCYCUSITXOM TIOJIOMIIM YUHCXOM KabaTu Hamaxk Ba
TAIIaKKyJIM POXU IMOJIOUIIN KOHCEeHTpaTcusiyaa uctudoma masayg [1-M, 3—
M, 4-M, 5-M, 9-M, 10-M, 13-M, 15-M].

5. Ycynmu taxusmryga, cucreMa Ba dopmyliad 0a JacT oBapAallygau
KO3 (PUTCUEHTH TIOJOUII HMKOH MEIMXad CypbhbaTH IOJOUIN Jap IOsH
TapKUIIN EHAXIIpo MyailssH Kapn Ba cu(aTH CeMEHTATCHA Iap capraxu
kabaTu Hamakpo Oaxorysopi kapa. [1-M, 3-M, 4-M, 5-M, 9-M, 10-M, 13-
M, 15-M].
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2. TaBcuaxo oun 6a uctudogan aMaaIud HATAYAXOU TAXKUKOT

1. Ycynu KOHAYKTOMETPH Ba JACTIOXU YCHKYHUHM Ty3apHINN OapKUH
00X0M CcepMUHEpAIM3ATCUSIIy1a Oapou Ha3opaTd MalBacTaum CcaTxu
MUHEPAITU3ATCUIN MaxJIyJad CepllyJal HaMaK Jap TEXHOJOTHSU T'YHOTYHH
XMMHUSBHA Ba Jap TAPKUOU KOMIUICKCH aBTOMATUKI TaBCHUS J0/1a MelllaBal.

2. Mojenu MaTeMaTUKUU TaxusIy/ia METABOHA 0apou XUCOO KapJaHu
XaJIIaBUM CAHTXOW OCOH XaJ/lllaBaHJa Ba TaxysSu TaJIOMPXOU MYyXaHIUCHUU
Myxoduzati 6ap 3ugau cyddosus nap acocu capbana uctudoaa mana.

3. Ycynu HazopaTtu xapopaTtv o0 agap KyOypXxoW ME30METpit Jap MOsiu
TApKUIIM FEHAXII MeTaBOHAJ Oapou MyaiffH KapJaHH POXU ITOJOHIIN
KOHCEHTpATCHAIIY 1A Jap mosu Tapkuiny I'yausuHaoH uctudo/ia masaji.

4. Ycynu Taxusmiyaa, cucreMa Ba ¢opmyiian Kod(DPUTCUEHTH OIOMII
map MOSH TAPKHIIN EHAXII MeTaBOHAHI 6apod HA30paTH CU(ATH CEMEHTACHS

Jap YMHCXOMW XalIlaBaHaa UCTU(O/1a IaBaH/I.
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