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KWPHA1L

Maskyp Vkys Kkyananma ['eonorus Ba reorpadus dakynsreTy
“I'eodusnkasuit TajgkukoT ycymnapu, “T'eoknmé Ba MHHepaorus’”
kadeipanapuHUHT Ipodeccop-YKUTYBUMIAPH TOMOHHAAH “Ep ¢usnxa-
e’ xampaa “T'eokumé” daHnapuHUEr YKyB AacTypiapH acocuia uiTad
gukwiras 6ynn6, “5140600-T'eorpadus” TabauM HYHaIMmMM  Y4YH
mymkannanran. “Teopusnka Ba reokumé acocrapy” tann 6yinua ¥xys
KYanMa  ApaTWIMIIMAA PUBOMKIAHTAH XOPHAKHH  JaBnaT/apHHHT
OTMnapupa k¥nnanunaértran YKyB [JacTypiapuna TaBCHA STUira
acocnii anabuétnapaan (William M.White. Geochemistry, Wiley-Black-
well, 2013., John A.Tossel, David J.Vaughan. Theoretical Geochemistry:
Applications of Quantum Mechanics in the Earth and Minerals Sciences,
Oxford University Press, 2005) xam ¢o¥inananuiin.

Yy dax ep 103aCH Ba ep OCTH TOF KasHIMalapH Ba Kyllykiapia
Typau QUMK Xamjaa  KuMEBMH  XOAMCATApHH  ypraHuuml,  TOF
JKMHCTAPUHMHT CTPYKTYpaBuif XyCyCHATIapH Ba KMMERHH TapkulyHM
anmicrai, Gofifany Ka3uiManap KOHJapHHH TOTHIN Ba pasBeAKAIauini
yprasanu. 1lly Hyktau HasapaaH, “Teousuxa Ba reokumé acocnapu’
daun  nonzapbnurn  Gunam  axpamub  Typanu. Feodu3nkapuii Ba
FeOKMMEBMI TAAKUKOT YCYUIADMHUHT KYIUIAHWIWIIN Xank XyKaiura
YUYH KATTa axaMuAaTra ora, HyHkKu Ep kKoOMFHHUKHT TYPIH HYKVPAMKLATH
FEONOrMK-reoQMInK Ty3nanme, Kumépuil Tapknbu xakuaa sa Ghoiinany
KasiManap Tormuua, HomKa yeyumap Oinan anukianMaiiqurad rabuui
xonaraa OYnran tor suuenapuinir gpuink Ba KMMEBMA XOCCanapH
GYiman MaaymoTiap  oamiura  uvkoH  Oepaau. Uy Gowc, YkyB
CYAMBIMAA MATKYp Macararapra Kynpok eruGop Gepuwnub, yrapHu
KOHIPOK t"|l1lTl|l.1II d ‘C,ll]‘llll{{l'l KHJIMHIH.




1-606. TEOOU3UKA OAHU:
YHUHI UYHAJULLUJIAPH, BASHUDAJIAPH, MAB3YJIAPH
TYFPUCHUJA YMYMHH TYILIYHYA

1.1. 'eopnznka dann xaKnuaa Tyuwynqa
[eopu3uka aramacu “reo” — ep, “dusuxa” — Qusuka, abHU “ep
¢uzukacu” perad mMapHOHKH Ounpupann. By ¢aH ep nycruna, MaHTHA Ba
snpona 6¥nub yraguran QUMK kapaéHnap, TYpPJAM TOF KHHCNApH Ba
TY3WIMaIap TabcHpuaa Xocun OYnaran OW3IMK MaliaoHiap Ty3WJIMLIA
Xamja Ky'wIaHMLIMHH Ypradaiu.

Feodusuka banu reonorus, reonesus, reorpapua, reokume,
¢u3kika Ba acrpoHomus (aunapura skuH. Y (uiuka, reojorus Ba
actpoHomus ¢annapu acocuna XIX acpuunr oxumpuaa sa XX acpHUHT
Bourkaa mwakanib, pUBOKIAHTaH.

[eopusuka dauu yu 6ynumra Gynunaam: nurocdepa reopusnka,
ruaporeodusuka, armochepa Ba KOMHOT reoQH3HKACH.

Jlutocdepa reodusukacy ¢aun Ep dusuxkacu Ba [eodusuk
TaAKUKOT YCY/Ulapu: TpaBMpa3Bellka, MarHWUTOpasBelka, 3/eKTpo-
pa3Beika, ceiicMopassenka Oynumnapura axpartunand. Ep dusuxacu
EpHunr Tysunuiivpu Yprasaan. [eoduink tankukor ycyanapu Ep
OYCTHHHHT TEOJIOTHK TY3HJIMUIMHM YpraHaid YHWHI acocuii Maxcaiu
¢olinanu kasunmanapHu Miiaul Ba pa3sBe/lka KWIHIL, Typid amaiuii
MacaialapHH  edyum  (macanad, TypJAH MYX@HIHCIHK TeoNorus
MacananapH).

leopusuka ¢ann Gu3KK MaliIOHNap Ba XOAMCAIapHH Ypraxuii,
TaXJTHA KWIMII ycyinapura acocnaHrah. @usuk maiinonnapuu  Ep
103aCHA, TOF KasuimalapH, Oyprd KyIAyKiapH, yYMMOH, aTmoctepa Ba
KOMHOTHA Ypranuil MyMKHH.

daHHUHT Makcal¥ — TeONIONMK KeCHM TY3H/IMIUH TYFpHCHIA
MabiymoTiap  oauil,  GoMmANTH  KaluIMalapHMHT  MCTHKOOUIMIM
TYrpHCHAa Xydoca uukapum. Pu3Mk maiaod aeratga, Ep €k yHHHT
MabayM Oup KACMHAary (M3WK NAapaMeTpIapHUHr  KHiMATIapHHH
TywyHamus, [eonoruk Hykrau HazapiaH onub Kaparawia, Xxap XWwi TOF
KHHCAAp, SXJWT TysunManap, Oup kuHcnu Tabakanap, MabJaHITH
KHCMIap Typauuya (Gu3dK XycycuaTnapra sra. MacamaH, 3JexTp
YTKa3yBYAHJIMK, MAarHUT Kalyln KMAyBYaHMHK, CEACMHK TYNKMHNApHHHT
TYpiH4a TApKAJIKIIHN Ba XOKa30.

Xap Gup Tor xuHcH arpodiard MyxuTaa (Tauku Maiionnap) sa y3
uuuaa (vuku Maiigownap) Oup Katop (QU3MK MalilOHNApHM ApaTanH.
Tamku MaiiIoHNapHuKr napameTprnapuHn  ymuab, malinon manGacu

I§I|‘tll Wi Miihfl_YMO'l'J]ﬂp OJIil HMKOHHHK 68]33,[[,11. D3k MBﬁﬂ{}HJlap
win Tabuuil, xam cyHbrii OYIHILH MyYMKHH.

FaGunit gusux Maiinonnap TabuaTHHHT ApaThind Gunan Gornuk —
FPARNTALHOH (TOPTHIIMII MaiiIOHH, OFUPIHK KY4H MaiiIoHH), MarHuT,

AIEKTP, MIEKTPOMATHHT, 3WI3KIa HaTiXacuaa Xocwl 6yaran ceiicmuk
FYIIIApHANT TApKanu Maiilon, pajgnoaKTHB HYPNAHHWI, TePMHK
madion OYann

Cynnnft e malinoniap MHCOHHMHE TabuaTra TabCHpH OMnan
GOrmK VICKTP, WiekTpomMarnnT, 3apba €KH NOPTIATHII HATHKacuja
xocun OVnran ceflcMuk TYIKMHIAPHUHED TAPKAINIL MailIoOHH, TEPMUK
(e Sk CoRYTHIN  MAJIOHK), CYHBHH pajiHOAKTHB HYpJIaHHI

MAaNIOHH,

I'pasuranpon Maitlon OFUPIHK Ky4YH TE3N@HWIIM (DPKHH TYLIMID
rCUIAHMIIN)  BA TPABMTALMOH [MOTEHLHMATHUHT MKKHHUM TapTHOIH
xocunanapn Ounan Taspudnanann. Maraut MalIoH KywIaHRIIHUHT
ryomk mextopu (1) Ba yuunr Gowika TAWIKWA ATyBYMIapn Ounad
(nepruxan Z, ropusontan H Ba X0ka30), 3/eKTpOMarHMT wmaiigoun
malonnnur maraur (H) Ba anekrp (E) Bexkropnap, celicMuk MaioH
MIACTHK TYJIKMHIAPHHUHT TApKAIMID BAaKTH, TE3NMIH Ba JaBpu Owunaw,
repMHUK MailIoH XapopaTHU TaKCHMIAaHMIIK GunaH TabpudaaHany.

burra &ku Oup Heuta (HU3HK MalIOHNApHHMHI MapameTpiapuHH
Yirual, TOF MKUHCNAPHHMHT XOccanaph TYFPHCHIA BA TAAKHKOT KMIIMHTAH
XYY IHUHT TeONTOTHK TY3MITHLUN XaKua MablyMOT GJIHII MyMEWH,

Xap ©Oup ¢u3uk MailgoH Ba YHUHT TapaMeTpiapd  ToT
KHHCITAPHHAHT Maiiion Ba 4yKypauk OYHvua (u3MK XoccamapHHHHT
FAKCHMMJAHMIINTA acociaHrad. MacanaH, TpaBMTAlOH MaHIoH TOF
MHCNAPHHUMHT 3HYTHrUra (o), MEeKTP Ba MIEKTPOMarduT maiinod Tor
AMHCIAPHHHAT COMMIITHPMA 31EKTP Kapmmwinrura (p), aumsnexrpuk (¢
o MArHAT () CHHIOMPYBYaHIWIHIA, SJIEKTPOKHMEBHH akTHBAMIHIa (0)
na iyrhnanninyra (n) acocnaHras.

Tor )KUHCHTAPHHKUHE (PU3MK XOCCaNapH Xap XHIL, JIEKHH Xap XHl Tof
MMHCapuiuHr Gu3Mk xoccanapu Sup Xun 6}7111«11111{ MyMkuH. Macanas,
IPANKT BA OXAKTOUWIHHHT 3WWIMCA 2.65 r/cM’, NEKMH rpaHnTAa MarduT
inOyn knnyruanank(e) xarra. ['paHdT Ba OXaKTOLWIAPHY @KpPaTHIN YHVH
FPARMTALAON BA MATHWT YCYINapUHHHT M&XMYacH K UTaHHIMILH Kepak,

BusinT  pa TOI Ty3HAAa CEeHCMHK TYNKMHJIAPHHHT TapKaiHil
pesien Gup Xu, Jekui 0a3anbTHHHT 3HWINTH KaTTa. YIapHH axparHil
YAV PPARMTATIMON B CEHCMHUK YCYJUTAPHHHT MaXMYacH Ky/UTaHWIHIIH

Kepak




Du3NK  MAlIOHHWHI TapaMeTpiiapi  TreONOTHK  KHMHCIapHHUHT
xoccanapH, ynyamuapu Ba éTULI YYKypaurura O0ramK.

leopu3ukana TYrp¥ Ba TeckKapd MacanaJapHUHT TYLIYHYacH
MaBxkyd. TYFpH MacanaHMHI EUMIIMINM: KUCMIApHMHT aHuWK ©6ynran
laKiapH, yauamnaps, ETHIN 4yKypaurd Ba Qu3ik xoccanapuaaH QU3NK
MaiiIOHHUHT napameTpiapuin Xucobaau. By Macana aHuK e4MMra 3ra.

Teckapu MacalaHHHI e4YWIHIIH: Ynyanran GQH3MK  MalaoH
nmapameTpnapu O¥iiuya xkucmnap YauamiapdHH, ETHLI YYKYPIMTH Ba
xoccanapuuu anuknam. Teckapy Macana Kyn eyuMmra sra,

[leodusukana KysaTunran Maiionnap, HoOpMajl, aHoMal Ba
Y3raprupuarad reo(pU3MK MaiiloHnapra axpartuiaim.

Kyszarunran ¢m3uk wmaiiaon — nanaga TYrpuaad-tyepu  ymaad
ONIMHraH MHKAOpAap MaifJoHH XHcobnaHaiu,

Hopman ¢u3mk maiifiod — GUp KUHCIM MYXUT YCTHAA XocHn §ynran
MaiiioH, pernoHan reodHs3MK TekwMpuuuiapaa sca, Eprunr Tabuwmit
MariiT Ba TIpaBMTalMOH Maiinonnapumup. Hopman ¢msux maiiaon,
oparaa, YmuaHraH MHUKJIOpPNApHM CHIUTMKIATHpHIN — Yprava KuiiMatra
KerTupHi ifynu Ouian onvHaM.

AHoman ¢GM3MK MaiiloH — Ky3aTHiran MaiioH MHKIOp/JapHHH
HOpMan (H3MK MaiiioH MUKAOpnapujaH dapkiaHHIIK. Yiap reoioruk
MYXHTHHHT Oup »KuHcau 3Mmacinurufad xocun O6ynaau. [eodmsuka
reoJIOrHK JKHCMNAPHUHT GM3MK XOoccalapy Ba reOMETpUK Yadamnapu
y3rapuiuM HaTHKacuaa xocun OYnraH anomanm Qu3kk Mal IOHIApHH
aHMKIAra Xu3mar KHiIaau.

VpranunadTran epHMHT (UIAK MailIOH TypJapH TIPaBHTALMOH
KHIMPYB (MOMCK), MarHuT KUAMPYB, 3MEKTP KHANPYB, celicCMUK KMIHPYB,
reoTepMHK KHAWPYB (TepMoMeTpus), saposuii reodusukara 6¥nuHagn.

Eunnum mMacananapu 6Viinua reouink ycynnapau Kylimaarunapra
OVAuI MyMKHH:

1. Yykypnuk reopusukacu — Ep Tysunuimm a yHuHr kobuknapu-
HHHI PHU3HK XOCCANapH Xakua Maniymoriaap depanm.

2. Xynyauii reopusuka — Ep nycru Ba lkM. nad 15km. raua
YYKYPIHKIapHH TY3WIMand TEKTOHMK XapuTanalmiia WInaTiiain.
Makcann — HeTh Ba ra3 KOHJApHHH KHIKHPHLI.

3.Kunupye xaputanaim reoU3suKach — UYYKYpIHTH 1KM. raua
Oynran KeCHMHM ypranaaH, HUPHK reonordk xapHrajlanl MacanalapHHH
eyann. Makcanu — Qo#nani KazuiMa KOHIApH KMIMPHIL Ba MyXaHIHC-
JIUK-Te0JIOrMK Ba MMAPOreosIorik YMyMHIA XapHTaNalll.

4, Tyswimanu reou3uxa — reolOrHK Ty3HIMalapHHH YpraHui,

5 Hedrrn ma ras reodmsukach — HedTh Ba Ta3 TYTKAYJIApHHH
WML BA YIIAPpHH KHIKPYB ﬁypi‘uﬂamra Taiépaall.

6. Mavnannap reodmsukacy — MablaniM (GOHIANH KasuiIManap-
yuHr anoMartaapu 0Yiinua vinam Ba KWAKPYB HILIEPH onub 6opuil.

7. Homanaan sa kyMup reodpminkacn — HoMabaaH cofinany Kasui-
M Ba KYMUP KMARPHIT XAM/A KHARPYB MULIAPHHK 01KHO GopHILL.

8, Myxananenuk reopninKacn — MyXaH/IHCIIMK reoiornd Ba ruapo-
POONOTIN MACAUIAPHITA XA YTuiira iy HanTupuiarat,

O Herpouanka — TOr KUHCTAPHHHHT (UMK XOCCANAPHUHA YpraHa-

AL

1.2. EpuHHr MATHHT MaiJ10HH

Maruut MaliIOHMHHHT  Y3rapuild  TOF  KMHCIapH  Ba
MABAAHIAPHUHT Xap XHI MarHHTJaHraHaury GuiaH OOFIHK. Marsut
maiionn Ep 103ackia, IeHrW3 caTXua, XaBo Ba Oypry/iaml KyayKiapuaa
Yiuanamau.

MarHuT MalIOHHHHHT acOCHH XapakTepucTHKanapH (Tabpudiapi)
Kkyltnnarnnapaas nbopar: .

1. Marnut maiimonHunar unaykuuscn (T). Ynuo Gupnuru crc
uanmuna — ayce (I'c), CU tusumuna — Tecna (Tn) Ba HaHOoTECA (aTn).
IT'¢=10" Tn ; 10Tn = 10T

2. Maruut MaitnoHAHuHr kyananrannura (H). Vmuos 6mupanrn CH
rusimiaa — A/m., CI'Cua — Opereg (3). 19 =10%/4n AMM. T=pH, By
epid  x — BAKyyMIAard MarHMT CHHIIHPYBYaHIHK (CHU Tu3BMMza
s = 4107 T/ m. CUC TH3MMKJA YnuaMcn3 Ba | ra TeHr).

3. Maiinonnusr Marawmnasrawmara (1) — yauos Oupnurn CH
rmuaa A/m., CI'Cna — 3, ¥ (ramma).

Epuu xyna xarta Mareut ne0 TacaBBYp KHIMII MYMKHH. OpKHH

OCW/ITAH MArHUT CTPEIKACH ePHUHT MarHuT Mainosuia Ep mapu xap 6up
HYKTACH/IA AHUK XONAT/a TeOMarHuT MailIOHHUHT Ky4 YH3UKIapH 0yitnabd
wofinawanu. Arap, MarHMT CTpenkacu (akar ropH3OHTaNn TEKUCIHKIA
iYumimn mMymkun  OYnca, Oy Xomma y MarHHT MEpUAHAHWHMHT
WY manminnm kKypeatamy, komnac 6ynn6 xusmar kunaau. Tor KuHCI1apH
CPHMIE MATHUT MAiiIOHHAA MarHWT/IaHanyW, alHuKca, MUHEpaniaplard
femup kel peppomMariuT KyuMuanapd Kyn Oynranaa, Xxapakar Kuirad
YORaIrMiIapia  WHAYKUIWHS SNeKTp TOKH Ba OowWKa 3/IeKTPOMarHuT
COMMCHIIPH 109ara Kenaan. DnexTp bunan 3apsAiiflaHral KOCMMK 3appanap
P MArHeT Maiigonura Ty, aHdK TPaeKTOpHA 6yiiuga xapakart

s Ly Tydaiim oxopn kenraukiapaa (wumonui E€ku KaHyOwuii)




aTMOCQEPAHHHT  JOKOPH  KaTjamiaapuia (H=100kmM.)  Ky&wHuHT
KOPIYCKYJIAD HYPAAHHMUIA TabCUPHUIA ra3NapHMHT HYPNaBWmu (8rayci)
KY3aTHIa/IH.

Ep arpodmna 6anakn kocmuk paamanms 30Hanapu maexya (Bau -
Annen 3onanapu). By somanap kocMMK 3appanap MaruuT KOMKOHIapra
TYIIHLUW  HATHXackuAa Xocun O¥nran. VYnap epuunr mmmonuii sa
KaHyOWif KyTOnapu opacuaa >/1eKTPOMAarHur Kynpuk O6ynub xusmar
Kunaau'.

I'eoMarHMT MalgoH Kyumawum TYAHK Bektopu (T) Ownan
Tabpuianany. KyunanMmeM aHMkiamijia MarHMTOpasBeKana 3pcren
{(2) (13:1FLIQCM‘WCCK'[). mumsperen (IM3=1079), ramma (y) Ba
Hanotecna (HTn) yauos Gupnuknapu uunatunanu: 1y=10" 3=1uTh.

Feaspagus
/ Avepnidin
H o Fensacmm
3
Neccpagum
=2 [ —
napa ey
-
Fenrpagar. N &
Feounenar N°, §°
Marmer N4 §*
Z\l K Ep sapvanaa

L.1.-pacm. I'eomaznum maiioon snemenmnapu: X, Y, Z-xomnonernmaap, T-
mynux 6exkmop, D-vaznum osuw 6ypuaeu, I-maznum xusiuzu,

EpHuHr Tabuuit MarHuT Maltlonn s1eMenTIaprHH K¥pub unKamus.
Tyrpu Gypuaknu koopaumatanap TH3umuza Ep MarHut MaHzonu
HHAYKUAACHHMHT BekTopuuu “T7 Ounan Genrmnalimus. OZ ykm Ep
Mapkasura fyHantupuarad, OX ropusontan Yku wmumonra, QY Yru
wapxkra #yHantupunrad. T BexropHuHr ropusontan XOY o3agaru
npoekuuAcH H-ropusoHTtan tamkun 3TyBuncH, ne6 aTanagd Ba Maraur
MEpMOMaHKIa TY¥pH Kenanu. YHuHr OX yxumard npoexumsacy — Hx —
wuMonuii  €ku kaHyOuH Tamkwi sTysuucu, OY Ykumarn H Huur
npoekumsicd — Hy — miapkuii €k rapOuit Tawkun sTysuncy, neé arananu
(1.1-pacm). H Ba X yxmap opacunaru Gypuak MarHMT OFMIN 6ypuaru
pefimnany Ba D Gunan Genrwnamagn; arap H reorpadux urapkra

" Bockpecescxnit 1O H. TMonesas reogmanka. -M.: Henpa, 2010. -C 478,
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Wywrran 6ynca mycbar 6Ynanm, arap H rapbra ityranran 6ynca manduit
OGYnanw. T sa H sexkropnap opacuparu 6ypuak (1) MarHWT KMAJTKTH
nefnianu,

I sexropuunr Z YKknra npoeKiacyH BEpTHKAN TaLIKHI 3TYBYH, Jeb
aranaan sa Z 6unan Genrunanaam. T, Z, H, Hx, Hy, D, I napra Ep maraut
Mafiionuimnr anementnapy aeitnnann. Yinap kyiugaruda 6oenuk:

reJZien'; H=[HI+vH?; Z=Tsinl;
o= Heos ), H=Tcosl, H, = HsinD

Leomarnmr malinonnnnr gasona rakeumnasmmu Ep ro3acuna xap
XWI HyKTanapaa  yiuadran MarHiT  MaiiZlon  3NeMeHTIapH  acocuaa
ryswaran - xaputanap  O6Viimua  ammknamagy.  Marsut  maiigod
kysnanramruninr (T, Z, H) 6up xun kuiimatiapuay Gupnamupyss
HHMKap - M3oaMHamanap, MariuT oruwr  Gypuarn (D) 6Gup xumn
ifiMaiapuin GHpHaITHPYBYKY YH3HKIAp M30roHJIap, MarHUT KUAIUIH-
e (1) 6up xun kKuiiMaTiapuAas GHPIAIITHPYBYH YM3MKIAp M3OKIMHA-
nap ne6 arananm. [ Oypyak kuitMaTH Hosra TeHr 6nran HYKTanap Maruut
IKBATOpHIA SKofiamann. MarHuT 9KBaTopH reorpaduk 3KBaTopra TYrpH
Keamaian. Kenrink omran capu MareuT Kusutik 6ypyarn omu6 Gopai.
Iumomnii Apum wapaa mryanail Hykta 60pKH, YHAA MAarHUT MHJIHHMHD
mycOat (LMMosHit) TOMOHW BEPTHKAN XOJNAA MACTra OFraH (1I=90°). by
HYKTa mHMONHH MarHuT KyTOM gedmnaan. KauyOwuii SIPHM  [IapJa
lynnaii Hykra GOpPKH, yHAa MarHWT CTPENTKACHHUHT KaHyOuit (MaHdmii)
TOMOHH BEpTHKa] Xonna nactra WyHanrad 6ynamu. By mykra skanyGuit
Marnut KytOu aefiunann. Marwut KyTOnapu BakT YTHmH GuiaH V3
XONATNAPHHM Y3rapTHpan’.

Maruut MalJOHMHHHI KYUNaHTaHAWTH MAarHuT 3KBaTOpHAAH
(0.33:10"Tn) 0332 nam kyr6rapra 0.667 raua (0.66*10°Tn.raua)
Opraan. Maraur mafigonn Epaan 7000 kw. Gamanamukaa 1/8 ra Ep
WsncHiary KHEMaTuaas KaMasau.

Maruur kytonapuga H=0, T=Z=+0,66*10" Ta ra Tteur (uyHKH
[+907). Imoc (+) nuopa wumonui kyTéaa, MuHyc (-) Hinopa xanyomii
iy rhna OYnaam.

Jkwaropna H makcuman kubimatra sra Ba H=T=0,33*10" Tn.ra
tenr (uynxn 1=0°). Ep MarHHT MaWIOHH Ky4/laHraHJIWIWHUHL Ypraya
wifivarn =059,

Hocrpeconmit 10T Tonenan reodmnna, M. Henpa, 2010. C.478.
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1.3. Hopman pa aHoman reomMarauT maiigonaap

Epuuur maruut Maiinonn 6up xusucau Ep WAPMHHHT Maruut
matinonu (To), xurpanap (T,), pervonan (xyayaumit) (T,) Ba maiina nokan
(Maxamwuit) (T:) MarauT MaiinoHapuaan noopar:

T=To+T+T+T;.

Bup okuHca Ep wapuHMHT Marswt wmabigonn T, Ounau
KOHTHTeHTan  (Marepuk) T, MarHuT  MailoHnap  TynnaMu
MarHMTOpa3Be/lka/la epHUHT HOPMA MarHuT Maitnous, aeb aranany:

T,=Ty+ T, &ku T,= To+Tiou

T, = 0,53. — EpHMHr HOpMal MarHWT MalOHHHMHr VpTaua
KHHAMATH.

KontuHenTan maruut  maiinonnap ¢dakar iardopmanapia
woinawran. KysaTuiran MariuT MaliIOHHHHHT €PHEHT HOPMAT MarHuT
MaH1oHHAaH (hapKi MArHUT aHoMajnacH 1eb atanain.

To=Tawi=Tas Zi=Zgs -2 H, = H,,. - H,..

Maruut AHOMAJIHANAPHHHUHT KYYJIAHTaHIIWTH Ba XYCYCHATH TOF
JKMHCNAPHHHHTI  MarbHuT Xoccanapw pa ip MAarHuT  MalIOHUHHHT
KY'WIAHTaHIIHIHTa 601"31”!{.

1.4. Maraur MaiiloHHuNIT BapHaunsiapn

Epuunr marnut Maligonn Hadakar makonaa, 6anku MyaiisH BakT
NapoMMaa Typmu Hysanmuuiap Oy¥Huua xam  y3rapu6 Typanu, Oy
Ysrapumnap Bapuauus ne6 aranagn. Bapwanusnap ¥arapum  Bakrt
Oupiuknapura Kapa® Kyliuaarn Typnapra GVauHamM: acpiuk, HHIUTHK,
OWNHK, CYTKANMK Ba Mardut OypoHmap.

OnumiapeuHr  QUKpUYa, AacpiMK BapHauManap comup OYnmm
cababu Epuunr num (sapo Ba sapo Gunan koGWK opacHaary werapacu)ia
Yraérran skapaunap GunaH GOFNTMK. ACPIMK BapHauMs/ap y30K BakT
AasoMuna (YH Ba 103 Huinap) yramn, Ep mMarsut madgonunuur ypraya
HwinuKk KHAMATHHUHE aH4a y3rapuiiura onub kemamu. Yiap naepiu
Yarapuni 6Yu6, MarauT obcepBatopus Ba TasHY HYKTAJapiaru Ky3aTyB
O¥iinua xucobnanagm.

Wwnnuk, oiinnk, CYTKANWK BapHauusiap Ba Mariur O¥poHnap
HoHOcQepasa 103 GepaéTran TawKy Kapa&unap Tydalinu coaup 6¥nanu.
Ynap KyELUHMHT aKTUBJINTHra GOFIHK,

Wunnuk Bapuanmanap reoMarHut Mabiion Ky'@WIaHraHnuru ypraua
OMNHK KUAMATNADMHMHT ¥3rapuiuura onud Kenalam. VYiap KH4YMK
aMmInTyna Ounad Taspudnananm,
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Ofinnk papuanysiap cyTka JaBOMHZA KyEIl aKTHBIMTHHUHI
Yarapiinm cababnyu reoMarduT Mai10H Ky4JIaHTAHIUTHHHEHT Y3rapumira
Onnb KennaM,

CyrkaiMK BapHauusnap cyTka OaBOMMAa Ky&l aKkTHBJIHFHHHHT
Yarapuim cababnu reoMarHWT MaljIoOH Ky4/IaHTAHJIHIMMHKM Y3rapHmura
onnb kenaan.

BapuaunaHuur makcuman KHHMaTH KyHIY3H Ba OWHMHI epra
Kapiiw Typumnaa 6ynaam. VIMInHK Ba CyTKaNMK BapHaLMANAp CHLIHK,
npaiuk OYnaaun. Y napra mmanaTiadMaral Bapuaupaiap feduimanu.

bynappaH Tamkapu, WHAJATIAHYBYH BapHaLUAliap XaM MaBxyl,
ylapra HOAABPIMK HMMITYJIBCJAM BapHauMsiaap éKM MarHut OypoHnapu
Kupagu. Maruut O6YpOHNApUHMHI IKalaJUTHTH Ba COHM  KyEWHHHT
akrusiurura 6ornuk 6¥nu6, KoHyHnu pasBuwga 11 dwninuk aasp OGunau
Yarapaau. Jlapomuitiuru 6up Hewa coarmaH Oup Heua cyTkaraua,
#anannurny 6up veva ramma (HTn)aan munr ramma (HTn)rava yarapagu.
Ynap karra wmaiaounapun  (kynuHya  meMoani  Ba  KaHyOWi
KeHIIHKapHu) kampab onaau. Yiap Ky&wjaaH TapKairad 3aps/UlaHras
lappaya — KOpPMyCKynanap OKMMIapH TabCHpuaa xocun 6ynamu. Yoy
KOpIyCKyfajap OKHMJIaDH TIeOMarHMT MaHaoHra Kupub, Mypakkad
rpackropus 6¥iinab xapakar kuiagu. KoprnyckynanapHuHr Katra KHCMH
epHHHr KyTO coxanapura 6octHpub kupub, Ky4nM Bapuanus xamaa Kyto
ErlyCHHHA XOCHIT KUaIH.

I'eomarauT MalfoH BapHALMANAPH €PHUHI MArHWT MOMEHTH Ba
MArHMT  YKHHUHT  acpiMK  KuiimaTtnapW  y3rapuiuHd  Kypcaraau.
T'0IKHKOT/Iap HATHKACHIa €PHUHI MArHMT MOMEHTH HHI JaBOMHIA
raxmMuHaH ¥3 kuiimMatugad 1/1500 rava xamaiinmms aHukIaHrad. MarHurt
kyrOnapu Ep 1o3acHpa xam cwokuiiagu. Macanan, 100 #iun papommna
(1842 Hnnnan 1942 funrada) wMMonuii MarauT KyT6 ¥3 xoinan 110 k.
ra ysraptuprad. XO03Mpru BaKTAa MarHuT Kyt reorpaguk Kyrbra
nucbaran 6up #Hunma 0,05° rpamyc Tesnuk GWiaH  npeueccHoH
(rebpanyBun) xapakar kunamd. Lllumonuii Marnur Kyt Taxmunan 72°
IMUMOJIHIA KeHrMK Ba 96° rapbuil y3ywnukna (reorpaguk mimMomHii
kyrOnan 1400 kM. Macodana) oHNaliraH; MarHUT YKH E€pPHHHT VKM
Ominan 11,5° 6ypyak Talikun KMaagn.

EpHHHI  reolorTHK  pHBOMXJIAHWLI  OOCKMYIApMAa TEOMarHuT
MaitlonnuEr Kytonapuna 6up Kartop Yirapuuuiap 6yarad (umopaiapu
reckapu ysrapras). Kagumui reonoruk JaBpaard reoMarHuT MaiaoH

Oitmua  y3rapuiml  MHKAOpHAapd NaleoMarHuT ycyau  épaamuna
anmknananu. ManeoMardut ycyan ToF )HUHCIapH Xocu O¥auiun BakTiaa
FCOMArHAT  MaHJIOHHHHI BEKTOPHHM cakna® TypHinl KoOwinsitura
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acocnaHraH. Macanan, UYKMHIM JKHHCIAp XOCH! GYIHiumza JIeHrus
XaB3aCH Tarufa  (EeppoMarHUT  MHHEpAIAPH  MaBXKYI 6 nran
3appadanapHUHr CeKUH YYKUIOW yHaali 6¥nranku, 3appavajiap cpHUH!
MarHiT MaiJIOHH Ky4IaHHII YM3HKIAPHTa Mapaien koMiaiiras, By aca
YYKHHAM KaTNaMmIapHHHT KOJNAMK MarHHT/I@HTaHAHTHHE K¥pcaTazu.
FeomaruuT Malizon BaxT naBomuza Yarapran Oynca xam KoMIMK
MArHWT/IAHTaHIHK caKiaHran 6ynanu.

L.5. Ep MarHHT MaHIoOHUKHHT TA6HATH

By macana MyHosapanu xucobnanany. Onumnap opacuaa kyn Guxp
Ba runotesanap 6op. Jlekun, S.HM.®peukens (1947 i) sa Banbtep
Sne3accep (1949 #.) runoresanapura Kypa, reOMarHuT ManuoH EPHUHT
Mapka3 KMCMHMJAru afilaHa TOKNap TabCHpuAa XOCHN 6ynrau. EpHunr
ALPOCHAA KYT COHIIM 3PKHH 3neKTpornap masxyn. Ep §3 yku arpoduna
afnaHMI XapakaTH Ba rMPOMArHHMT aTaNraH caMapa acoCHAa Ky4dcu3
MarHuT Mainonu Xocun 6ynumu Mymkus. Ly maitnon tancapu Tydaiinu
Ep szpocuna 3KBaTOpHMHI TekWcIMrura mapauien 6ynran texucnuk-
napaa 6YpoHIn ToKNap pUBOKIAHAIH.

I'eomarsuT maliion XOCH/ KMIYBYM EPHUHT HUKH INEKTP TOKJIApH
§3ura xoc HYyHANMINMHM BAaKTH-BAKTH GHian y3raprupuin koGuauaTHTA
ara.

CeoMarHuT MallIOHHM XOCHT KuaHwWAa Ep koburuparm katra
uyKypiukkaya (30-50 km.) &rran, Xapoparu (1°C) Kiopu HykTacHaan nact
Oynrad XKMHCHap anoxuaa axaMHATra 5ra. XKyna KaTTa YyKypnuKaaru
Xapopart Kiopu Hykracunan (360-770°C) okopu 6¥nranza, KUHCIapaaru
TEMHp Ba HUKEJHH MarHMTIaHHII XyCyCHaTH Hykonanu. Ly tydaitnu Ep
MycTHAary ETMUI YYKYPJIMIM XKy Ia karTa 6yiMaran Tor JKHHCJIapH EPHUHT
yMyMu# MaliioH# GHNaH HHIYKTHB MarHMTIaHaIH, YHIAH TalKapH yiap
KOJIIHK MarHWT/IaHTaHIHKHH caknad typamu. Xukcmap xocmn Kwirah
MATHUT MalJOHNap epHHHI YMyMHIl MarHWT MaiigoHura yCTMa-yCT
Tywu6 Kymwiann, Ep nycTHHMHET Tyswimmm xakuma MYXHM MablyMOT
Oepanu.

Ky Epra MKKH THIIard HypnaHum: SNEKTPOMArHuT TYNKMHIAPH
Ba 3apsAJUlaHraH 3appaiaiap OKHMH — KOpIyCKy1anapHu 1060pub typaau.
Marnutocdepanunr naku 3xBaTopuan 6e160F1 — MArHUTIARMIT 3UATH
3Hr 10Kopu KueMu — Ep 1o3unan Gomnab 3600 xm. raya 6¥nran chepasn
¥3 wumra omagu. Y Epum 35° wmmonnii xemrmmkman 35° waHyOmi
KCHINHKKa4a Oynran xanka Ownan ¥pab onras. Tamku GenGor
anexkTpoHnapaad uGopar 6ynub, 65° KeHIIHKnapraya tapkanran (1.2-
pacM). llly cababmu skBaTopma kocMuK HYPJIApPHHHT HMHTEHCHBJIHIH
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wyrOnarmea Kkaparanaa 5 mapra kaM. Hosocdepa Ba KyHHpokaa
woltnamran o3on katnamu KySmHeer yaeTpaGuHauia Ba pPEeHTIeH
Wyprapunm  1otaaw;  MoHocepanmHr AMa  Oup :lqr'(:yI::l‘l.KT:lem‘"}‘,!l
PAAROTYIKMINAPHE XYITH KYary kabun Kafitapand, 6y 2ca panvoano
#HANA YIOKIApra eTKa3uil MMKXOHMHY Gepany.

Flmav i M ey by s

YA AT T ear UM F

1.2-pacm. EpHHHr MarHHT MaH/0HH fenGorIapHHHHT CXeMAaCH

KyémpaH xenaérrad 3apsjnauraH 3appaia Ep atMocepacnaru
aroM Ownan TYxHawwub, yHMHr opOHTacuuaru MEKTPOHHH ypub
YMKAPMIIM MyMKWH; HaTIKana Gy 3appada ¥3 SHEprusicuHH fiyxotamu B;
y Ep armocdepacHHi HOHTAMTHPHIITA cap Kwiagy, SbHH Mai{{b;la
MekTpoH Ba Mycbar HOHmap XocHil 3Kman1{. Konran 3Heprus
skupaary GolIKa aToMJIapra TapKanaad . Arap aTM{_)cqaepa IUIMIH KaM
6¥ica, konraH 3HEPrHA KBAHT NOPUHACH cudaTa EPYFIHK HEPTrHACHTa
atinanann. By Xomnu 613 Kyt €rmycu XOAHCACHIA Ky3aTaMH3. ”

Ep mareuT MaiioHu ommui MakTab MaI‘HHTHvM&ﬁHOHHIéaH Hp
Heda MapTa kwuuk. Jlekun Oy mafiion Ep ro3achiaH yH MHHIJIA0 KM. rf:
yy3unu0, XKyna KaTTa X@KMHHA Srajuiainn. MarauT MaioHH SHepruac
XaxMra TYFpPH TNpONOpPUMOHALIHIHAAH Oy MmaiiloH TIUTAHETaHHHF
ar a KaTTa TabCHp KHIalH.

11p0¢:2;):g£epaua 31‘[61('1‘[]: yTka3yBUaHNHK JKyda KHYMK Ba YHH
nauonexTpuk ne6 xucobnaca 6ynanu. Monocdepana aca OYHUHT aKCH.
IOkopn ¥TkasyBuan woHochepa, AMIIEKTPHK atMocdepa Ba ¥TKazyBuH

' Rockpecencionit 10.H. TMonesas reomsnka. -M.: Henpa, 2010, -C 478
13




nurocepanap OGupraaukna karra TabMMil KOHAEHCATOPHH, KOHACHCATOP
3apsny 6*10° KyTOHHHK TAlIKui ITaH. '

Jlutochepa Ba noHocdepa opacuia JOMMHI noteHunamiap Gpapka
mapxkyd. Ky&mpan KenaéTraH 3appayalap OKHMHM Ba armocdepa
uamaurura kapab, Oy Kyunanuimn OWp Heua 103 MMHT BOJIBTHH TalUKMi
yrann. MOMAKaIIMpOK ONIMaaH Xxap OHp MeTp loxkopura Kapab
notexumannap bapku 125 aan 5000 ponstrada GopajM, UIYHHHr Y4yH
4aKMOKHMHI ypraua Kyd4d Oup Heua Tepmoanpo OomOacuHMHI
nopriauikra TeHr. YakMok maituna Hadakat AMINEKTPHKHHHT EPUIHIIH
kysatunanu, 6anku Ep 1o3acuaad tponocdepara xyna karra MUKIOpAa
cys Gyrnapu xam onu6 unknb® kermmagu. By Gyrnap xouneHuaTnamuo,
Xap Xui OyJIyTNapH# X0CHA KHIaau.

EpHMHI MarHuT MaiiloHd THAPOMArHHT AHWHAMO MEXaHW3MHIa
acocnanras, n1e6 dapas kuanHaau. Bupnamuu MareuT Maiaonu Epuunr
CYIOK AApOCHOa OMeKTP yTKasyBdYaH MOJIAIADHHHI  KOHBEKTHB
xapakatnapy Tyaiiny kydain® Oopran. By MOIZaNapHUHT IOKOPH
Xapopataa HOKOPH YTKa3yBYaHJHKKa 3Ta DOKaHIWMIM JKyda Kydcus
MATHMTIAHTAH MalIOHa JNEKTP TOKH Xocun 6fnuiunra onub kenaay, ¥3
Hap6aTHAA, SHCH MAarHUT MalnoHW Xocull Kunaav. by malimornapHuHr
CYHMIIM MCCUKIHK 3HEPTHACH EKM SAHA AHTH MArHUT MaWIOHMHHM XOCHI
Kuiaiu. Xapakar xapakTepura kapa0, Oy maiiion Kyuasnu €kd cycasay.
MalHIOHHHHT Ky4aluliKM YYyH MablyM aCHMMETPHK Xapakar JI03HM.
Llfy}maﬁ KHINO, THIPOMAarHWT AMHAMO Y4yH Xapakar 3apypuii wapT
G‘ym:a, MYXUTHHHT MYKM OKMMHAZ MablyM acHMMETpDHS OYiHILM Kepak.
b MpaMn Mail IOHHHHT Ky4aluild THAPOJHHAMMK XapaKaT/iapiaH XOCHN
GynraH sHeprus Ba TOK KyYMHHHI MCCHKIIMKKA ai/laHUIIN MYBO3aHATIa
IPHUITYHYA JaBOM 3TajH.

Junamo-3¢dext — ra3 nnazmacu €kH YTKa3yB4YaH CYrOKIHK XapaKaTH
HATIKACHIA MArHUT Malnonuuu Y3-Yaunan naiino xunuuw. By sddekt
Kyém, Ep Ba TUIaHETANAPHUHT XYCYCHH MAarHuT Maiilond Xocui
Oyaumunn Gornaiam.

1.6. Ep MaruuT mMai10HH HHBEPCHACH

XIX acp YVpranapuga BYJIKOH JlaBalapHHMHT TEPMOOPTHKHA
MATHWT/IAHTAHIMIH — TANeoMarHeTH3M XoJWcacH Kauid ITHIAH.
By/KOHNIAp OTHIMIIA HaTHXKachaa Xocuyl OyaraH JaBajlapHHHT XapopaTy
acTa-cekuH Tymmb Gopub, ynapaaru d¢eppomarHeTHKIap MarHHTIaHa
Gomnaiion. Ynap 500°C raua coBMranaa yiua BaKTAarH MaruuT mMalionu
MarHMTaHraHAMTAHM Kabyn Kunub onamw.

[laieOMArHNT  TEKIIWpYBIap — HaTHMXacujia  Mardut KyTOIapHHHHT
WiBepeHicH GopaUry UCOOTIaHIH. Aijinukca, okeannapa onub Gopuirad
KysaTHIUIap TOF JKMHCIApH MarsuTIaHrannure Oup-Gupura napauies
xonua 6YanG, TYFpU Ba Teckaph MAarHUTAaHTaHIMIHHA kypcatau (1.3-
pacm). OxeaH aHOMATHAIAPH KaTTa WHTEHCHB/IMKKA 3Ta.

1.3-pacm. Vpra okeaH TH3Macu/1a TYFpH Ba TECKapH ityHanuiiapaa
MarHUTIaHraH MHHTAKAJIapHHHT WAK/JIaHUIT CXEMAcH

FOKOpH MaHTHsIaru dpUras TOF KHUHCIApH, €p EpHKIapH OpKalu
ypra OKeaH TH3Manapura jiaBa TapHkacHaa Kyinnud, cosuit Gomnaiau.
Xynad my BaKTaa Oy JKuHCnap reoMartuT MaiilOHHHHT [y ManTiard
iy HanMmy Ba Ky41aHIaHIHIHHH kaGyn kunub onaan. Jlutocdepa nauTa-
napu 3ca GynapHH y3n Gunan onub ropain. X03Mpru KyH/a najeoMarii-
TONOFAP EPHUHT 4 MULIHAPA HILTHK MArHUTOr€OXPOHOMOTHK IKana-
cunn  Tysnminap. EpHHHr MarHdT KyTOnapH BaKTH-BaKTH funan ¥3
wofinapuin yarapTupuO Typaau. [Humonuii KyT6 sxanyOuiira ainaHanu
pa aKcunua. by porauusnap y4yH KamHaa 10000 iun Kepak.
MaruuTonorus Ba reo(U3WKaHHHI OXHPTH fimjulapaarn  lOTyKa1apura
kapamaii, 6ynnaii TpaHcgopmauusnap cababu Xany aHMKIaHManIu.

Vrran acpuuur S50 Huinapuja reonoruiia AHCH AyHanum —
[A1eOMArHHTOOrHsA makuiana Gouutaan. TOF KUHCIAPHHUHD MarHuT
xoCcanapuH¥ Ypranuil BaKTHAA YJIApHUHT Gapuack KONIMK MarHWTIaH-
raHiMK Ae6 aTanyBuM, MarHAT XOTHpacHra 3ra SKaiurd aHHKIaHIH.
Junc TapkuOHaarH MarHuT MUHEpaap (theppaMarHeTHKIIAp — MarHe-
THT, TeMATHT, THTAHOMArHETHT, MUPPOTHH pa Gomxanap) Xocui 6y u
pakTuna, KyTonap HyHaIMWKHM KypcaTyBHH KOMIIAc Muiapk Kabu,
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EpHMHI Marsut maiinonu Ky'@IaHHLI YM3HKNapura MyBoQuK xoiinamap
aKaH".

bapya deppomaruut MiHepaiap Kropu HyKkracurasa Kusampwi-

FaHja MarluT Xoccanapuuu Hykoranu. Marsetur yuyn Oy nykra 580°C
HH TAIUKHN 3Taju, MUPPOTHHHHKH — 320°C, THTaHOMArHeTHTHHKH —
1200°C. TaGuniiku, Tor xuncaapu Kiopu Hyktacuraua cosyranna yhap
MArHuT Xoccanapu €kH TEPMOKONAHK MarHHTIaHTAHIMKKA 3ra 6ynaan.
Bapua marmaruk suHcnap ymby TEPMOKOJIHK MarHHTJIaHraHJIHKKa 3ra.
HUYKMHIM KHHCIAD XaM Margur xorupacura asra OyYnaau. Ynapuunur
KOJINMK MarHWTIAHTaHINIH HYHANTHPUNTraH &KW CeNMMEHTALHOH neiin-
nagn. Y uykuHAM Xocun 6yiamm KapaCHHAA MarHUT MUHEpPANIapUHHHT
uyrumn Tydaitiu Byxyara kenamu. Marsur MITH XoccacHra 3ra 6ynran
Oy 3appavanap EpHuHr MaruuT maiinonu Ky4JaHui Ym3nkiapu Gyiinua
My sikamnanub yykanu.

Konauk maraurnanrannuk xoaucacununr Kauip STUIMIIHN YYKHE AW
Bd MarMaruk SXKUHCNApHu Tabakanaml, ¥3apo TaKKOCHAIl MMKOHMAT-
TApUHU  ApaTHO, MarHuTocTpaTHrpadus UYHaMHIIH [makinasumura
oaub kenau. Jlutocdepa TUIMTAIADH TEKTOHHKACH HA3apHACH PHBOXITA-
HilUIHIA YHHHT aXxaMUATH Oekuéc. ToF KUHCIADHHUET MAarHUTAAHTAHIIH-
THHU YpraHuil quTocdepa nanranapu XapakKaTIapMHy Kaita THKIaiaa,
auTocdepa Ba ep NYCTHHHHT PHBOXIAHUIL TAPHXH XaKHAaru 3aMOHABHI
TYWyH4anapiuar - Qynaamenran Gasacu, surocdepa [UIMTANapH Ba
OnoknapuHuHr  Gup-GupHra HucOatan CYPWIHIIH Ba OYpHIHIIHHK
anuknamna Gow ycyn 6ynub canamagn. IlaneoMmarHur YCY1 MartHur
KyTONapUHHHT anMallyBHHU (T¥¥pn Ba Teckapm KyT6nuamk), kyrGra
Kapal HyHanranamx (KyT6numuk BEKTODH) Ba MNaNeOMarHUT KEHIJIMKIap
KOOpAHHaTanapuy anuKmaw, Tabuuiikk, MarHuT Kyr6map XonaTHHu
aHUKNAIra HMKOH Oepanu,

["eomaraut MaitnoHHHUHT Yarapuium 2,5 mapa. fiungas To XO3HpIu
BaKkTraya OyiraH BakTHM ¥3 wumra onara ep nycTHHUHr Gapua kecMa-
Jlapuna Kain stunrad. By KoMK MarHHTIaHIaHIHK S10K 3,4 mnppa. Hun
Oynrau apxeii skuHcnapaa xam anukianras, Maruut Mai/IOHH HHBEpCHS-
CHHUHT  MaBXyMIMrd  EpHHHr Typnu MuHTakanapmua koinamras
KecManapHu yprauum HaTwxacuaa ucborinaHras, Matbnym maBpuitnukna
LMMONHH Ba xanyOuii Kytonap ¥3 ypunnapu GinaH anma-mud Typaan.
By wapaén Gupnanura coanp 6ynanu. Kyrbnapuunr xosupru naiitaarn
Xonatin Hopman KytOmitnuk (N) ne6 aranamm, KyTOnapuuHr ¥sapo
aIMallyBH — TeckapH Kytouitnuk (R) neb xaiia stunanm.

“AA Abidov, DX Atabayev, D.D Xusanbayey va boshqalar, “Yer fizikasi". =T “Fan va texnologiya”
nashnyot, 2014.
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I'ecoMarHiT MaliIoH XYCYCHATH — YHHHT KYTOMHNHICH aiMmallyBH
(MHnepeuacH)Hr  YpraHuin KyTOMHIHKHUHT YMYMHH MarHMTOCTpaTH-
IpauK KagBATHHA ApaTHIIra MMKOH Gepau. YHuHr Xamkapo CTpatH-
rpaduk kansan 6unan OGornanuiny Ep Tapuxuaa KedraH TeoJiorHK
wapaéH Ba XOOMCAJAPHMHI KETMa-KeTNMIMHM aHMKIAll XamlJa KecMa-
NApHM TAKKOCHA HMKOHHHHM Gepaliu. 3

KyrOnanumHuHr yMymuii MarHutocrpaTHrpaduk xaasanu TYFpH
Ba TecKapu KyTOMinMKKa sra 0¥/1raH MarHMTO30HAIAPHHUHT KETMa-KeTIHK
karopuaan ubopar. MarnuTozoxanap TypJid Touda — runepsoHa, cynep-
30Ha, Opro3oHa, cy030Ha Ba MHKpo3oHanapjaH ubopar. YIapHHHT Xap
Oupu ymMyMuii cTpaturpaduk KagBaNHHHT MablyM OPaIMKIapHra MocC
kenaan. Kyrd anmamys XoaucacH KecmallapHH KaTlIamJIamITHPHIN Ba
OKEaHJIapard MarHWT aHOManuanap EUIMHY aHWKIali[a KeHr KyiiaHu-
nagu. Mesosoit Ba kaiuno3oiiza nmrocdepa mauTanapH XapakatlapHHH
I'e0JIMHAMHK K‘dﬁ'l‘ﬂ THKnam, )'Jl‘dplli‘[ TaxJINJI KHITHIOra acocjaHraH .

KyrOuiinuk anmaiumuninuaa Ep MmarunT MaiiIoHd KyWwiaHTaH/IHTH-
HHUHI KECKNH nacaimium AMKKaTra casoBop. B

Tlaneomaryur TAIKMKOTNAp WKKKH napaMerp — Kyrbra kapab iiyHa-
avi pa YprauunaértraH KecMalapHMHI NaNeoOMarHUT KEHIJMKhapaa
TYTraH YpHUHE asMKiauiad noopar. Yiap OGupranuiaa Kyténap YpHUHH
OGenrunaiinn. Komnac munnapy kaOH TOF JKMHCHapuIard najaeoMarHuT
KeHTHKIap rpagycnapra mysoduk kenyBud dHramwmu (I) Ba K_\,r‘rlﬁ
WynaminuEr K¥peatysun KyTOHINHMK BexkTOpH — Maruurt oruw (D) ¥3
WANTAPUHK KONJMPTaH. .

By ycyn Typau crpaturpaduk opalHKiap y4yH Ypranunaérrau
KeCMANlapHUHT KagHMIH KeHIIMMHHH aHuKJIalra WMKoH Oepaau.
Jlurocdepa mutanapu cypumin Ba Sypunuiny Tydaitnu Kyrbnap ypau
Y3rapanu. Ynap WirapH ep IIapUHMHT cTepeorpaduk mpoekuHacHaa
raceupnadrad. bBynma kyrbnap Y3 YpHHnapuHH y3r‘apTle"aHjIEK
Tyionand. XakukaTaH 3ca YAapHHHI Y3rapraHiiurd kurtbanap apefidu
OGunan  tymyHtHpwiHiid MyMkHH. CrpaTHrpadHMKk  KeTMa-KeTJIMKIa
naspnapjaH-gaspsiaprada  KytOnapHUHr TyTran YpHHHH Kaifii 3THII
opkanu nurocdepa IuIHTANapMHAHr apeldH XakHaa Xynoca YMKapHll
MyMKHH. ByHnaif xonma naneomMarHuT KyTOMapHMHI ep lo3acH Oyiinab
KOJJIMprad M3Japi mMTa Ba Onoknap XapakaTWHM aKc ITTHpaAM.
[LIyHuHT y4yH XaM ynap KyTOJapHHHET TYKOJIMa MHTPAUHACH AeHnIajiH.
Y uuHr #yHanMIIM [IMTaNapiard NaJicoOMardHiT KeHIVIMKIAp Koopa1HaTa-
JIapU_OPKaIK aBMKIaHaaH. vemull

] -\h}\.;\hldm.'_ DX Algbayev, DD Xusanbayey va bostigalar! FYer fizikasi™ LT “Fan va rexnologiya”
u.lslirl\'mi, 2014, ; -0
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[Taneomaruut ycyn ypranunaérran oGvexr Y3OKJIHKHH aHHKIamra
I:!t‘l'tl(OH Gepmaitau. UlyHunr yayn xam KYTONIapHUHT TYIOIMa MUrpaumscu
OYHUYA Kalil STHIYBYM MuMTAanapHuHr Gapua Xapakatiapy TaHnaHras

SPHANAHNApIIa XOXTaraHuaH GupH 6Yiiuua CypHUIMIIHY akc ITTHPaIu.
[Inuranapumur 6up-6upnra nucbaran XapakaTHHU KaiiTa THK/IALI Ba yjap
Opacunaru mMacodanu ymuam yuyn Kyr6mapHuHr Tylonma MHrpaumscu
TPacKTOPHAIADMHH TAKKOCHAL YCYAN KYIUIaHHIaiH.

YTuarau massy 6Vituua caBoJap

- Maruut maiinos unaykumscn vumaza Ymuanagu?

- Maruut aHomanuanap Huma?

. Konmuk maruntnanrannux pmma?

- Maruut kabyn kuryByarnnk numa?

- AHOMAJI MArHUT Mali/IOH Aeranna HUMAaHu TYLYHacu3?
. Mapamaruetuxiap numa?

- Hopman maruur maiinon neranaa uumann TYUIyHacus?
. M3oaunamonap numa?

=l B B, RN S S T L .

2-606. EPHUHT T'PABUTALIASTI MAWIOHH

2.1. “*OFupaAHK KyuH MafiloHK” TYLIYHYACH BA MOXHATH

Ornpnuk Ky4n maiaoud (rpaBuTauuoH maiaon) Ep wumnarun tor
MUHCNAPUHUNT 3WUTIKapy dapiianuwy Gunan Gornuk, I'paBuTanis
Maliionn XaBo Ba KouHoT, Ep ro3acu, IeHru3 sa okeaunapaa, Kyayk Ba
TOF Kasnamanapuaa Kysatuwiaau. Epausr rpasutanns Maliaionu orMpruk
KYUHHHHI TE3JIAHUIIN BA YHHHT Xocunanapy Gunan tascudianaiy.

Orupauk kyum. “I'paBurac” —
NOTHHYA  ofupauk. OFUpIMK  KyuH
EpHHHT TOpTHWMIN KyuH (F) Ba epuuur
¥3 Yku arpoduna adnaHummp Hatixa-
cuaa xocun OyiraH MapkasgaH Kouma
(P) KyumapHMHI TEHT TaLCUp ITYBYUCH
xucobnananm,

Hemak, orupnuk kyuu (G) Toprym
kyun (F) Ba mapkasgaH kouma xyunap
(P) rtynnamura tenr. G=F+F (2.1-
pacm).

By Kywnap 3KHCM MaccacHHHHI
Oupnurura uucbatn resnanum  Gunan
TascHuananm:

Ll-pacm. Orupiask Kyuu sa
VUM TAUWIKKI STYBIHIAPH

g =%;f= -ﬁ;;p =£;"§ =f+p"

I'paBupa3zBenkana “OfMpnuK Kyuuw” feraHia “OFMpIMK KyWHHHMHT
TCWIAHHIIN TYWYHRIAAH. g Te3NaHWIIMHUET ¥I4oB Oupauri crc
Tusumuna lanuned wapa@ura atanran «ram xucobnasaiu; y 1 cu/2ra
Tenr. I'paBMpasBenkaga MuIIMran (Mraa) Mimatunany. IMran=10"ran.

CH tv3uMHIA lear =107 m/c* Imear =107 m/cl.

“m” maccanu Epnunr xamma maccacu (M.,) F kyu 6unan ¥3ura
ropranu. by kyu OyTyn omam ToprHmmMmi xoHyuu (Hetomon Koynu)
Ounan aHMKITaHaIn:

by epna:
R —*“m” maccagan Ep mapkasuraya macoda;




k — rpaButauus AOHMMHIHIH - 6Up rpammra Tenr 6¥nran, opacu |

CM. Macoaza xolinamran HKKHTa Macca opachuaru ¥3apo Tancup
STYBYH KYYHHHT KHAMATHTA TeHr:

K =66.7-10° 2L CI'C musumuda éxn K =667.10" M
et

F

(CH muzumuoa).
= lrra 1enr 6ynca, yuaa Oupnnk Maccauu TOPTHLIMIL Ky4H

F»:K;—:{-ra TeHr Ba Ep mapkasura Aynantapunran 6Ynann. Mapkasnan

Arap m

KoumMa Ky P aiinanum yxura NEPNEHANKYAp 6Ynran “r* panuyc 6yiinad
HYHaIran, y  P- g’ (opmyna Gunan AHHKIIAHA T}
TeIK). P kyununr MHKIOpH Kyt6ma 0 ra Tenr (r=0), 3kBatopua
MakchMan MHKIopra tedr. Huc6ar p/f =1/288 ra Tenr, nemax OFHPNHK
KY4H acocat 6yTyH TopTHmmm Ky4d OMmaH aHuknanamn gxf=Km/R*.
Epuunr paauycu KyTOaa (R, = 6356,78xu), 3KBaTOpaa (R, =6378.
Xun 6¥nrann  cababiu 8.8,(8, =9832an, g, = 9782a1).
OFUpIHK Kyau 981,26 ran.ra Teur (*

KaHnmgah Maccara sra O6yuran sucmum
aeb atananu,

(w - Oypuakny

16kv) xap
Epumnr  ypraua
[Motcaam CTannapT kuiimatu™). Xap
CPTa TOPTanHraH Ky4 OFMpIHK Kyyn

2.2. OFHpANK Kysauunnr NOTeHHANN

Epuunr rpasurauns maiigonu OFUDIIHK KYYHM TE3NaHMIIHrAa TeHr
Oyaran kyunauranank 6unan TaBchpnanann. Mapkainan kouma KYYHHHT
TESMAHALIN TOPTHINHII KyYHHUHT Te3naHunra Hucbaran xyga xuamx
Oyaranu yuyn amania OFHDIIUK  KYYMHHHI Te3NaHIy TOPTHLIHLI
KYYHHHHT Te3NaHUIUUTA TeHT KHmub OJIHHAHM:
KM
g=f= _qu‘

I'paBupassenkanunr Oup mHewa Macanaiapuiy edumna orupimk
KYUH noTeHuMan ¢yHkuuacu “W» Hilnatunaau. Ep mapkaszupan R
macopana xoitrawray A HYKTajaa rpaBuTauls noTeHunany’

.

ra teur. Ep MapKasuja noTeHuMan Makcuman KiHMaTra

ora. EpHHMHr Mapkasupan
Kamaiinb Gopanm.

R pamuycuuur AaBOMHAA A HyKTagaH AR Macodana xoiinamran
bowka B nykrana notennman

KM
WA=
R

Y30Knalrau CdpH  [oTeHIHan Y3NyKCcH3

KM
WB=—"—"_ratenr.
R+AR
e S

] Bockpecercknit FO.H. ITonenas reodusnka. ~M.: Henpa, 2010 -C.478.
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MkkiTa HyKTanuHT moTeHuMatiap afiupmacu:

KM, KM, KM,R-KM,(R+AR)
ﬁ}V:WB—WA:'—i— Sl - Lud ARG ME 4 e

R+ R R(R+AR)
s, BR-AR o —_-M-—] ra TeHr 6ynanu.
7 R(R + AR) PLUR(R+AR)
AR HOJIra MHTHITaHa (THMUTAQ), SBHH XKya Kuauk 6yaranaa
Ry - 6¥nanu. Byngan =% __dW
AW = —- RTI AR =—f-ARra TeHr 6¥naan. Bynpan £ = T o

FomnaMus,
dw ; :
[ =g ra Tenr OYymranu y4yH g == WHHU OFMDIMK KYYMHHHT

Tewtannmi Ep mapkasu iyHanuuy 6y ituua FpaBUTAUMSA MOTEHUMATHHHUHT
Xocunacura tenr 6ynanu.
Toprunaérran HyKTaHm AR KHCM GYiinua Xapakat uwim A4 = 1. AR ra

renr. Byuian AW « A4 anuknanagn Exu OFUPITHK KYYHHHMHT | . ra teur
OVimran maccanunr AR 6¥iina6 KYyuupuin umn 6y KMCMHHUHL YUHOATH
FPARHTAl oTenunas KuliMariapuiunr aliupmacura T-E.,Hr‘ Orupnuk
KU (rpasuTanms ) Maitiounnm HOTCHLHAUTAPH 1OWMHKH OYaraH 1o3anap
Duian TacBHpaaI MYMEKHH.
reowy A Ynap oksunoteniman rosanap neb
= & ~_Snnuncoun aranasm. OFHpAMK Kyud BeKTOp-
lapuwmy  3ahapra  Hopman
@ AG>0 (fepnenamKynsp) Xonatua xkoiiia-

HIajiu. C}’H‘J KJIHK MACCaHHHT H3acH

OFHPNUK KYYH MalA0OHH/IA IKBUTIO-
—

TCHUHKAJI [03acHra TYFpH Kenauu.
S ANNUNCoKUG - )
% Epnaru oxeannapuunr tunu xona-
THAArM 1038 TeOMA JedMnamu.
@ leoun 3MIMNCOMI 1HAKITATA AKMH
Ag<0

Oynanu.
2.2-pacm. leona 103acHHUHT HTHIR N

Xakuknii Epna reous sanunconn 6unan TYFpy KenMafi-au. UyHku
OPTHK Macca KYIMMYa TIpaBUTAaUMA NOTCHUWANHW AW SpaTaji. V
IKBHIOTCHINAI 1032 (TEOMAMHUHT) STHINIIHTA OMHG Kenamu. Arap Ac>0
6¥Ynca, 6y 1o03a Temara sruiamu. Arap Ac<0 6¥aca, nactra srunanu;
gN=AW (g — A Ba B HyKTanapaaru g HHHr ypraua kuiimar) (2.2-pacm).

OFMpNHK KYYHHHHr TYIMK BeKTOpH ydTa KoOpauHata Yxiapu
G¥iiuua rpaBHTALMS NOTEHUMATHHUHT XOCHNaNapHaH aHMKIaHaaH;
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g=\gl+gl+gl.
OFHPIMK KY4HHMHT X, Y, Z KOOpAMHaTa yKjiapura npoekuusiapn
g, =gcos(g"x).g, =geos(g v),g, = gcos(g"z) — OFMPIHK KYYHHHUHT TaLIKHI
STYBYHIIapH GuiaH Tabprdiananu.
E — OFMUPIHK KYUHHHMHT TYJIMK KHiMaTH

4 _B_W } 2 —E.‘-W Sl NOTCHUHANHHWHT BEPTHKAJ IPaJHEHTH
=508 ay.gx P P p -

[oTenunasuunr ropusontan rpagnentia pH

Arap Z ykn Ep mapkasura HyHanTHpuiran Ba x=y=0 6yca, yHma
W _ oW il

W
~=0ra TeHr Ba g="" ra Tenr OVmamm. I'pasupasse 2
& % g ynan paBupasBekaia

TOTCHUHATHHHT MKKHHYH TapTHONM XOCHIANapH Xam Vpranunasu.
W W W oW oW aw

xdy” o "eyaz ; ’5y2 ;’ET@? — rpagMedTiap

W
Arap %;- =g popmyna xucobra onmuca, ynaa Oy ndonanapuunr

’W g ™
(Ga3MK MabHOCH auuknanmaau. Macanan, ‘-‘q l; —:-‘f “X” yxku 6Vitnua
oxes (Y

OFMPIMK KySHHHUHI §3rapuitl (TpaaHeHTHHHN) Te3MHIMHM Guaupam, sk
“X” Yxu GYiiMua OFMpIMK KydMHHHT FOPH3OHTAI rpajMeHTH Oynaan.
OFHpmuk KydM rpagMeRTHHHHT V1908 Gupaurn e (E) xabyan
kunuhrad (CI'C tusuMuga). 1£=1+10"1/¢° Ba | xm. macodajga OFUpPIHK

KyduHuHr 0,1 Mran. ra §3rapuimmnn 6wiaupanm.
2

52~ OFHPIHK KyYMHHHI BEPTHKAN IPaHEHTH.

a2egf

Ew—;—omp:mw KyausuHr Y Ku 6Yiinua ropusontart rpaaueHTy.
Hkxmnamun raptubin xocunanap
ow aw aw
oy’ axt 9P
TaBcUainm,

=A — Ky3aTyB HYKTACHard TreoMI [03aCHHM

2.3. OFHPAKHK KyYHHHHE a6COMIOT (T¥auK) Ba uucbnii Yauobnapu
OFHpNMK KyUHHWHr ¥iu0Bjapu Mytnak (abcomor) pa uuctmil
OYnuuIm MyMKHH.

Abcomor ymosnapaa xap 6up HykTana OFHPIIHK KYYUHHHI TYIIHK
KuHMaTIapy aHuKIaHaIu.

flucOnit Ynuosnapaa  xap OMp HykTaga acoc KHAMO onuHran
(Tt II_\'I(HIII'EI nuchataH OFMPIHMK KydUHMHT OPTTHPMAnapd, SBHH
altpmuiapn  annnadagy. A6comoT  (TYNMK) YnuoBnapaa MasTHHK
peGotnapy, uucbuit Ynuosnapaa rpaBUMeTp Ba MasTHHK acbobnapw
warnigam,

AGcomot Ynuosnapra xkyaa kyn sakr cap@uanaau. Ulynunr yayH
FpanUpaIRe/IKa 1ana vinaapuaa Buchuit Yimsosnap yrkasunaiu.

OrupIUK KyYMHHHT TPaJHeHTIApHHH Yuail y4yH TpagueHToOMETp
Wi BapuoMeTpaap HIIaTHIan.

2.4. OFHpIHK KYYHHHHT HOPMAaJ KHAMATH

Epun Oup SKHHCIM, 3HWIMKNApH JouMHA O¥iraH KOHUEHTPHK
KATHAMIApAAaH TamKun Tonrad 1e0, OFMpIMK KyYMHHHI TeoHl Ho3acu
yuyn  xucoOnaHran Hazapuit KuiMaTH OFMPJIMK KYYHHUHI HOpMan

iilimarn neh arananm, )
Mpaniys onumu A Knepo Epannr mwaknu cdeponn (apra yxmaii)
et duapny b, kKyitnaarn GopMyJiann YnKapraH:
Yo =&, (14 ﬂsill" @) .
by epna:
g, — OFHPAMK KYUHHUAT dkBaTopiary kiiimaru (978,016 mran);
@ — reorpa MK KEHIJINK;
S — ainanmin Gypuak Teaury Ba cQeponIHHHE CHKHIMIINTA DOFIUK
GYnran koadipunment:
p=9"94 L1189,

lenbmepr Epuu  asmnuncoua ne6 XucoGnaran Ba  aHHKPOK
(popMyIaHn YHKapra-: ‘
% =9_(1+ B, sin @ - sin® 20)
3

by epna: )

(3, na B, — eprunr waknu Ba aiinanum 6ypuax Teznurnra Goruk O¥ran
kondpunmentiapu:

7, =978.016ear, 4, = 0,005302 A, = 0.000007 ra Tedr

£, I '

Y=g, (1+0.005302sin® @ — 0,000007sin" 2¢) - 14(Mran) - rpaBupazsenxaia
MINJATHAZIHIAH OFHPIMK KY4d HopMman kuiimaTunuur dopmynack (MIX
JlaBnaTaapuia).




2.5. Orupauk Kyyn AHOMANTHsIApH
i Ynuanran OFHDJIHK KYYH Ba w1y
N HYKTa  y4yH orupnuk KYYHUHHMHT
HOpMan KuiMaTH opacuaaru ¢apkn
i OFHPIHK  KyYHHHHT  aHOMamuscy

(rpaBuTanmon aHOManus) ned
OpUTHIanH,

reoug Ag, =g, -v..
2.3-pacm. Banananuk Ba opasuk Ormpmuk  kyun Ep F03acHa
K&T.18M YUy Ty3aTManapuy ymiaramm,  orMpnmk  kywmmumr
HIOXIOBYH cxema HOpMan KHiiMatnapn sca reomu

f03aCH yuyH xmco6namanu. Amowma-
JIMIIADHH  TaKKocaln Ku€dacura xenTupum 3apyp. By xonarna
Ty3atuunap (penykiusnap) KHPHTHIIAIK Ba 6
XKapaéu H.
neiunanm, T PeyRmAL

OfHpnuK Kyaunnnr AHOMANUANAPHHA Xuco6nam YU¥H Xap xun
PeAYKUHANAp KupuTHiany,

1) BYw xasora KMpUTHIraH (Gananpk YYYH) Ty3aTH,

By Tysatummmnn KHPHTIAHAA YiMaur MyKTacMHMHTr okean carxura
HucbarTan Ganammiury OPTraHn xucobra onuuub, okean CaTXH Ba Viuam
HYKTacH opanurunga TOPTYBYH Macca HYK ne6 dbapas kununamy. by
?enyxuuxur:l‘ fﬂpnmmmmr MaKCaliM miyHnaku, Ganamuiux OpTramjia
YTHaHTaH “g"HUHT  KuiiMaTH Kamasand. By penykuus Homm ®asn
PERyKuMscHIup. V myc6ar 6Ynub, kyiiu y

uo, Iaru OpMyJIa (%]
Xucobnananu: L P
221=+0,3086 H, mean

By epaa: H — KY3aTyB HyKTacuHMHT Ganannmury (M) (2.3-pacm). By
Ty3arMa OunaH Xucobnanray aHomanus Pasg aHoMamHsCH neiiunany,

2) Opanuk katnam vy H TY3aTunr.

Bynna kysarys HYKTacH Ba reomn opacumaru OpalnHK Katjiamuaru
MACCanapHMHT ¥3apo TopTawmm KYUMHHHT TabCHPH XHCOOTa ONMHany, y
Ky#Huparu hopmysna OPKaJIH aHHKJIaHATH:

28:=-0,0419 6, H (mean),

By epna:

Ok — OPaJIHK KATIaMIary Tor KUHCIADHHUHT Yprava 3udnuru;

H — opanuk xatmamuunr KaJIHHJIMI Y.

Tornu TYMaHIapaa opanuk KaTnaMHUHT Ypraua suunuru 2,67 r/ea’
Ta TeHr Kunmub onWHAmM, Tekuc TyMaHnapna sca 2,3 r/em® ne6 Kaby

K. Opanvk  katnam  Maccanapd  Viqasrau OFMPJIHK  Ky4H
Kulimariny kynaiitipranu yays 0y tysatHin Maxmit 6Ynanu.’

1y Iy ukku Ty3aTHWnapHUur  tymamu  BYTE  tvsatmacu
Helmnaum;

Ag; = Ag, +Ag, =03086H -0,0419¢ H.

bynnan Tamkapu, pensed yayn xam TY3aTHIU KUPHTHAAAM (Ag,).
Pensed yuyn Ag, xap aoum mycbar 6ynann, YYHKH HOTEKHMC YiuaHraH
“pHmHr KnitMatunn kamaitrupans. Vura Ty3aTHUUIADHUHT HHUFHHIHCH
“byre”HuHr TYIMK peaykumuscy ne6 atanamu.

Agy =g, +Ag, +Ag, yHIa XucoDjaHraH aHoManua Ag, = Som— Yo+ A8

byre anomanusicu.

4) Jlenrus sa OKECaHIap CYBH OCTHAA YTKa3sWIafWMraH Ky3aTyBaap
yuys lpeit pepykunsicn xucobnananu:

sl (-0,3086+ 2:0,04190,)- h(mean),

by epna:

O, — CYBHUHI 3HUJUTH;

h — kysarys nykracuraua 6yaran YYKYpPIHK.

By kysarmw 6unan xucobnanran aHomamms [Ipeit aHomanuacu ned
AN,

Amanaa  rpasupasseska  jana HuLiapn  ypranunran  Byre
AROMUTHACHHE TAXJTHT KRS ACOCTANT AN,

2.6. Mrocraiun

Maocrasmm Ep  koOnrmparn tor  kumncaapm MaccanapuHiRHr
TPANHTAILION - MyBso3sanar Xonarn. Xap kamgall xyaymsa 6up xun
Kynmnananr kecumra sra G6ynran masaym BEPTHKAN KOIIOHKA OJTHHCA,
YIIH MACCanap W30CTaTHK KOMNEHcauus caTxuuad 6ananyia Oup xun

iniivarra ara 6yaanm,

M30CTa3Ms  HasapusaCH SPKUH  TVIGAW  Te3NaHHIIHHY KY3aTHLI
Hatiokacuna naiigo 6ynau. SeHu, 6y Teananuwm TOfnapia HopMmajgaH
KWWK, OKkeahiapna sca kaTra. ByHjaan Kuthanapiarm MHCTapHUHT
ANTIATH . OKCaHNapaard KUHCITAPHHHT 3HYWIHTHIOAH KHYHKIATH Kenub
“mkanu. M3octazus wazapuscHHm Jox.Diipn, @ .Ilparr, P.A.Benunr-
Melinecnap uiunab ynkkan.

HAxopx Buanens Jitpn momean. VHuur dukpuua, Ep koGuru
KHHCIIapH 3HIIMKNapy OMpOMpHIa AKHH, IYHUHT Y4yH pensedaard 5-6
KM.JIMK TOF/1ap Maccanapusy KoMIeHcauus Kuaum yayH Ep koGuem
MAHTHATA TPONOPUHOHAN paBHINAAa 4YYKMINM Kepak. By MomeiHHHr

; Hockpecencrnit KO.H Monesan reodmamxa, —M. Henpa, 2010, -C 478
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HaTHXKacu — TOFMApDHUHT “unauzp” MaBKYUIMTHAND (KOMIEHCAUHOH
maccanap). H3octasus osacu 6y kommneHcalmon maccanapra Oyaran
MaHTHUAHHHI GOCUMUIND, sbHH By 103313 MAHTHALATH GocuM ep Koburu
KHHCITApH OFHPIMIHIa TeHr (2.4-pacu).

1

2.4-pacm. H3octasusumnr mogesuiapn
L = b Diipu monenu; 2 — b Iparr Moxesn

@.[IpatT momesm. By monenna Ep koburuuunr rypau Onoknapu
Xap XMl 3HYWIMKKa ara, AsHM TOFJIAPHH TALIKHN KHITYBYH 6J]0KJ"IﬂpHHHF
SHYNMIH OOTHKIMKAAPHH TAWIKMA KIUTYBYH OJIOKNAPHUHT 3UWINTMAGH
KaM. DKCNEPUMEHTal Ky3aTHMIIIAD HKKANa MONe/IHMHT TYFPUIUTHMHY
kypcarsiTy (2.4.-pacm).

H3ocrazus mamxymnuraauur ucbotnapuman Gupu — penbeHHHT
OFMpITMK  Kyuura Gormuk smacmurd. Jlekun Ep INApHHHHT  Gab3u
TYMahjlapujia M30CTa3usa XoNaTUAaH Yekurnm 6op. Macanan, cybnykums
| 3OHIApHIA Xap A0MM MaH(H rPaBHTALMA AHOMATHANADH Ky3aTHIAMM.
| Byuunr cababu, oxean xoGuru MAaTepUK KOOHUFHUHMHI OCTHra KHpHO
i kera€Tranna Oy 6noknapna MysosaHat xonati BYKydra keamaitan. Sua
' 6up Mucon, okeawnapaaru OpolIapaa sko#nawirad HHpHK BynKOHIap
KHCKa BaKT M4MJA yNkaH MHKECAA MarMa XOCH! KWIHO, YHHM coyamw.
ByHuur narmwkacuna okean KoGurH u¥kuwnn Gomnaiim sa MYBO3aHATHH
By3anu.

XX acpuunr 30 iwnapuna O.A Beuunr-Melinec ¥3 runoresa-
napunn Taknud kunmu. YV tabuarma, Difpu sa Mparr momennapuna
k¥ypcaTranunex, ¥3apo 6up-Gupura cupnanub Typysun Gnoknap HyKIHrH-
HH Kypcatas. V Ep koGMru onacTuk nmactuHa Kypunrnmuga 6y1u6, 6y
TIACTHHA YeKKanapH KOOHKHMHT Gapkapop KuCMilapura GorFnaHraH, y
HApOCTaTkKa KOHYHJIapHra Oyicynmalinu, nes Gpukp Swinupran. Hlynra
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Bapaan 0y HeRKannp IH}HI MOOeNHIarniacKk 3HYJIHId I(aTTE.‘.p(JK
MARTHEID Mg, Dankn .lt'It'llllt'l‘}l.‘llillllllll' ycTura éraau. Mzocrazusnnu
Gyl v wwanan Ep koburnauar Gnoknapu Oup-6upu Ounas
PP K G aHaam, ~ .

||n AR CEKMHIALITHPYBYH mapaéunapra l:p y}{l-iE'IHHI"
DPRUOCCHICI, iy Taiisen, npuide (kanmaium  €kv KYTapuaMim) Ba
BTEIRP R e Kupaam.

st anpnrn 1 acppa rpex actpoHoMu ['unmapx 6a150pm
PORER G HYITACHITE DCTA-CEKMH  caMofard 1ojaysnapra HucOaraH
oy B Bumk NAPAKATH TOMOHIa CHIDKHIIHWHH, ABHH TEHTKYHIIMK
Byt wominrwen OVinab 1yumk aiinaHummaas GHpMyHYa GIIHHPOK
B wyanrian (2.5-pacm). By xonwuca ongunnad pyi Gepum €xn

fpesiicnen npwyeccus HOMUHH OaH.

P
)
‘P

w/ N

oaa_

B/ SR ITTHEH

mpenecHa
epI t.....!...,’“

W"m;':'_\" p

—

Lhopaes Ep Yo npenecensenrnnr PN-PS skunTaka ozackura ¥rkasnaran
popsnaen PP pncbaran cXeMATHK TACBHPH

Weimiapanen annadfinra 6¥uran Kyém sa o HUHT TabCHpH HATH-
FACIER NAPRKET MUKIOPH  BAKTH npeueccus(ﬁm TAaMIKKI KWIaiH.
Blsyse, Up Yew o sisrnkara wucbartan 23,57 orran. Ep Ykununr
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Ipeueccuauunr Yprayua teznury Autnra 50,2 gy TAWKUIT 3Tagy,
Dp= W + Gy =50,2"/im
Opx = =3/2*G/ @y, *(C-A)/C*M, /R™cos8,

By epaa:

@, - Ep alNTAHHITHHKET Oypuak Te3JIHTH;

C, A — Epuunr KyTOHii Ba SKBATOPHAN UHepIHs MOMEHTH;

Mk - Kyéin Maccacy;

R — Epunar Kyey arpoguia alinanum opbuTac pammycyu;

0 — Epuunr IKBATOpHAN 103acH 6Gunan Kyéuruunr 3KBaTOpHan
afinauma op6uracu ro3acy Opacuaary Gypuak.

fOkopuna kypcarmnray NPEUCCCHAHUHT yCTHra Ep Ba Oitnuur
S/LUTHOTHK opbuTanapununr Xap Xun catxiapaa Kolnamrannurn cababay
Xocun O nanuran Tebpanuuiap Kyuwinnanu, By TeOpanuinap nyrarms-
Nlap nefiMnanu, HyTaummap aMIUTHTY nacu 18,4, Aaspu — 306 cyrkanm
Talrkun atanu. Ep-Oi CHCTEMACHHUHT OpbHTacH 1031 IKIMIOTHKA YM3HFK

UEHTp CHDXMIY HaTwkacuna Ep wuxn anpocuumnur CYFOK Tawku sapo-
HarH Xxapakatu onué Kenanu. Aapouunr CHILKHIIH 100 m.up TAWKW]
3Tanu. Ep osunary Karactpoduk Bynkon ortun WLLTapH Ba 3un3unanap 6-
7 Awinuk NaBpna, sbHu Yanmnep Tebpanuunapu AaBpuna Kalfrapumu6

KyTapunanu.

YAA Abidov, DX Atabayev, DD Xusanbavev va b Jar “Yer fizikasi” —T.: “Fan va texnologiva™ nashriyot,
2014,
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Hi an o ctcTemacH onGHTY 5o

PUEAL CHCTEMARMAY YMYMUH Maccanap :tfapncfm & 1666l
PAPMITMUHIAPHIHT TapKaniis Te3drd KaTTa Gyﬁﬁ i ‘;0 JM.
Kl Jledopvaumanap xap 6 coataa Epuu 6( K_‘.

“mpceax” kinnG vypamu. Orupidk &ydd TaLCHpHIATH
HUHE CHRMNMGIN BE 3HYMIANMUY  [PAaBUTATUS no@eimna{:f 3’Heprm[
Wb acivre cabafy 8¥naam, Gy 3ta TERTOHEK XapadHNapHUHT

YRY IV

Witnew G9aub xramar Kunagm. ) i
VAT AT AR KYTAPUAMULTADHUAKT  XAMMACK  ADHM  CYTKAiHK,
: apra 6¥nyHagn,
VIRIIIK B vioK naepidnapra 6 ; N
pAM KYTApIIMIE TOpTHO TYpyBuUM CaMEpaHKH! xpuﬁ
St ap Off GVnca, yHORT HaBDH KK
Wi naspura resr. Macaras, arap Ol Ginca, yHsrr gaBp D
- | B - . 4 T e
il ap Kyeur 6ynca — spun imn. by TrRnmars kytapunam o
WypaIMaTa 22, y Epriur HEEPIAY MOMEHTWHE Y3TapTHpand, )
Hip LI i, ¥ EDE
HTAH VL HA CERVRITAL THPAL.
PR Y HMHT aHMITaH i HHA CEKTR A o - .
DR CYTKS HasomMiiga coar Oypuyard 2« ra Yzrapasu. By kirapwine
' MOMSHTH B3 afliammuusner  Gypyak  Te3NHrHHn

Epimne muepums

YirapTupsmaiam, ) N S
VCOCKE Ky Tapunam TYIRARTapK Kyhvnars skansanaa (2. 1-xaasan)

f 3 —— B KuTalna GITHH I‘aH-‘.
Pt (HEMenxuopausr “3eMBsie HpriInass” kKurob raan oHHaH)
1.0~mapean

AcosZt

Acos(21-5+p)

Acos(r-5)

| Acos{Tts}

T Aces

M1

ONHE OH Acos(s+p)
Vi FPONHE OH P

| Acos(2r+2s-2h)

12.00

’ -.':k‘t.'OI:‘!: T+a-2h)
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KaTra, MalgoBHuAT yacrorac
KaH4a Karta ga
UYKYPIHrH
Heda Yunab xm. gaw (gug
(rerarepunap - MEKPODAAHOTYAKHE
MHQPaKH3Nn yacTorang) Yarapanu’

Maliok Typaapu 6¥itima racHudrans

——

* Bockpecenciui 10 1. Tonzaar read,

MyXuTHuHE 6ap3u SMEKTPOMATHIT Xoccacs 6V it Bup muneny
FEOTERTpHE Kecumy HOpMaAn reosnextpuk xecum neb atananu, Gup
KHHCIM DMacTuK avoman FEOMICKTPHK Kecum G3namy,

?}JIE:lt;TpGpaJBC,!ia‘.'ﬂHHHT Kynnauaum Hxr
XOCcanapu 6¥Huas Tor KUHCAAPHHUHT GHp-
aCOCIaHTaN,

AneKTpopazee xanuny ypraginaivray
YHYH MaHOanap xyrpary pa MaRIoHR K¥araT
HMexun, TYKYPAHKHN AHCTAnMON pa HacToranm ap Epuamuma
y3raptupuur xau MYMKHH. JTucrasinon YEYhaa maiinon maubacu na

Vayor HYKTATAPpH  Opacigary Macogann apTHPMING A acocnakran
(4yKypnukny OPTTHPHI yuyu Mmaiinon Manbacn ma Yraawm HYKTanao
Opacknaru macoda KeRTaHTHDUAaY), Yacroranu yey.,

M2, ABHK 3nexTpomary Malinon

71 CKiTH — camapa-

HH 9yYKYpiuKka Viutiu HacTOTACHr A

OOFTHKI IS acocnanray, '_-'}ﬂe;:'rpuma;-ﬂm Malnou apun thasoma Tk
MacTra Tapxanrama HacToTacH

UMDYABCAH  K¥ararim yeviuna

XaH92 OKOpH GVica &xu MaHI0H Hi
MaRAROHRBHT avny

TOX YTKasuul Bakty t KHUMK H¥nca,
TYAACH WyHya res Kamas i (cyuamm)
H uykypnusnary MaiaoH aMILTMTY 1acH e
HUCGATaN /e rada (e=2718, gpuy 1 7% ra)
KaTUHIHTYH Ekp 3NEKTpOMaruuT
aranamn,

MOILTEIH '?.‘YEKHJ--'L"M&;'HH'E'
CHpUIaH Dapx Krimwmra

HVKYPIMIUHY Yaraprvpmm
HI Yeynu Y3rapruppaamy

P lo3acunary kuitmarira

KaMaluimig  cinH-karians

TV AKMHHUH] YTU  uysviomry et

H=5038./p/ 7

By epaa:

£~ COMHWTHRAA Kapuuta:

f— snextpomarsur TYAKVHHAHT YacToTacy (I'u).

Ulynnait xunus, AHMCHADHAAT COMMMTHPME  Kapium 7 ary KaHug
i

W KaH4a Knvuk Sy TeOpanuw nagny 7= :7

S TADKANMIT BAKTH kaTTa Bynca,
IYHYE xarra 6V nage, .'fiﬂex?popaaas-mca
PpanacT Hacrortana) Bup pe

AP BIHRT
A SVKYRIMK Gup
Ha caHTAMeTprava
HacroTana; TETPArepL 1G4,
Onexrpopassenxaga KYulasunanyuray Yeyamap  wuinavemaauran
o,

venkn - Heaps,

LV aripsae wiekTp ToK yeyanapu: N S
Ly B apuiiine yeyasaps - (3neth0n]Jod):§eKTp o e
v wisobivmam (TDA) éku BepTHKan
' f ; 3V).
T TP unan yL}‘HH( B . 6 aran
. I, Wwnk-kumésnii  xapagunap caGabnu  Xocu ¥
MEHonanp yeyanapu: ! ' F—
1) Tabmnit anextp maiigon (TM) yeyau; 2) yHzaanra
W yeyin (ynpanran Kyrénarum yeynu YIT). s i
i Vnupynuau nactT YacTOTAAH JJIeKTPo x Maizon
. 3 DnexTpor
yeyinpn: 1) MaruuToremypuk };c).yn.r;lap, 1{1‘2]3]3 ycyﬂ:"[gp. i
I ¢ ) ycynnapw; HIY
wimainumn - (3onutam) y ! ; | il 'y
Ao yayn kabens yeynu; YTHIO sapaéuiapu ycy. M;:-““T aizon
v Vu‘npyaqan IOKOPH 4YacTOTajH 3JIEKTPo
Oy —
g Ill PannoTynkuHnap ycynu (panMokoMmnapauMs Ba i
paguoTy CYJIH.
VOV I (pRIHOKMIT), HOTYHKKHMP&??IE;H;L[H;;;M&KCB&:M S
) HHK ; ‘
Arap, reoMeTpHK KHCM a s
(WM YHKKaH auddepeniman TeHrnamaiap Ep;ﬂ\;ﬂﬂ \{oﬂetjl}ﬁapu
LOARTIApIAH 3eKTPOpPa3BEAKAHHHT KaTop ¢H3HK_F§STHM et
e4unanu (S-HH, MoJenap Y .
vayu Tyrpn Macananap S b
HIa aHalnuTHK uonanap K
MyRibii KOMIoOHEHTanap g e, .
HIOH KOMITOHEHTanap
IV nmmokacuna ymby ma e s
\Tnm 1Yirpu macananap acocuzna 3ne1<1p0pa:sseuxar{m—:; };r;ﬂﬂ p
Tt o WIAH, SBHU MOJEJIHAHT NapaMeTpiapH aHuK] ;

3.2. ToF :KHHCIAPHHHHT 3IeKTPOMATHHT X0ccaaapu
|. ConviTHpMa SHEKTP KApUIMINHK ,06 WO
- TOM
. APUIWIHK £ — 6up
ConuiuTHpMa MeKTp K ¢ S
napajari M
r OuWp KuppacHaaH py
OViiran KyOMK  KHCMHHH P i
KHppacurava yTaéTrad 3JEKTp TOKHIra KypcaTraH Kap p

i 2
J 8 M _‘O s M‘I
=p0-— =R-—Om-—{=Om- m,
R—Ps,ﬁyﬂaaﬂp /| =
By epna:
R — Kapuuiuk;
/ 3YHIHIH;
[ ~ YTKA3KUYHHMHT y3YH :
5 ~ YTKa3KMIHMHT KYHAANAHT KECHM macg.rl D KapmK e
I a 3
Xap Xun ToF XUHCIapuaa conummpmﬁam“ T T
wenr opannkaa ysrapaam: 0,001 Omm. gan ( Resseddinsal 4
iyrma Metarnapaa 10" Omm. raua (cmoga, KBapll,
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Tor sxwuncnapu MEKTPOH BAa HOH yrkasruunapra axparunany.
Dnextpon yrkazruunapna 34PANTAD 3PKHH IMEKTPOHIAp OPK&aIH HWOH
yTkasruunapna KT 3apsaanap uoumap OPKamM  kyuupunamu. By
HOHMAp  TOF  KHHCAapH TOBAKNapUHU  TYanMpran KopymManapaa
KoHnawran  6yaany. bupunun  rypyxra cop Tyrma MeTannap,
Cynab(umnap, rpaduT, AHTpAUHTIap KMpamgM. Mxkkunum Typyxra sca
KOMran TOf HHCIapu Kupazw. Connwrrupma KapuMIMK o  ©¥ituya
YNapHH TacHudnaw MymruH:

a) yTxasru4nap — P =107 —10"Onx;

6) spum YTkasruwunap — p=100-10 Onn;

B) IMINEKPUKNAP — p > 10" Osene

KuHcnapuyur COMMIITHPMA  KapiuwIMrK  Kyifiunaru oMuLIap
Ounan Gornanran Oynamu:

a) Tor XuHCNApHHHHT COTHIITHPMA KapLUMITHIH WY TOF HHCHH
TallKH 3TraH MHHepannapHuHr Kapunnurara Gormk. Kim MHHepa-
TAPHUHT  KAPUWIMAKIH xyza Karrta, akar Cyfbuanap, rpadut Ba
AHTPALIMTIAD KMYHK KapLIMIHKKA 3ra. JKuHCHUBr Kapuramrs Tokmy
AXU YTKasyBun MHHEpaIap MUKIOpH K¥nakiuuy 6unan Kamasiu;

6) Tor kuUHCHHMET Kapuumaury, 6upnyun HaBbarna, Hamauk pa
CYBHHHT KapLiwaurura Gormuk O¥namu. Cypnaru SPUTHITAH MUHEepan
TY3IADHUHT KOHUEHTPAUMACH Kanya kyn 6¥nca, yuunr Kapuiuamry ury
Aapaxkana kamasau. Kyn MuHepannanran (M=10r/n) CYBIAPHWUHT 371eKTp

Kapiunmary 1 Omm  arpodmaa 6ynanm.
4 Pon Munepamnanunm 1 /1. raua Oyaran cyp
Ounan  titunran  Tor KHHCITADHHMHT
COnMIITHPMA  Kapwunury  10-150 Omm
atpoduaa  kysarunamu. Connmrrupma
KapLIMTHKHH  CYBHMHI MMHepatianHmy
Ounan GornanMmunu Kyiunaru dopmysna

i OPKaJlH KYPCaTHIU MyMKHH (3.1-pacm.):
3.1-pacm, Coanmrupma Poe =84/ M,
KAPIIHIHKHH CyBHHHT '
MHHECpATLAHMIH Giian
Gornannm rpadurn

By epna: M — cysuunr MHHEpaniaHuIM, /1.

B) ToF ’MHCTAapuHHHT FOBAKIWIINTA Ba EPMKIMAMIM OpTramia
Kapurunuk kxamasgm., F OBaKJIAp KaH4a kynm O¥aca, Tor KUHCIIApHHK
TYHUHTHpaauran SPKHH CyBap imyH4a Kkjm 6ynanu. ¥ OBAKIIapDHUHT
CYBra TYHWHraHmnr# oprtca, Tof KMHC/IADHHANT KapUIMAHIH Kamasy,
Arap, roBaknap ras &ku HedTh Gunan T¥itunran 6¥nca, yuna p opTaju;

4

& AMMITUCH  JJIEKTP
() ToF KMHCTAPHHMHE  KaT-KaTiura €KW Aap3

LT e H ? 9 \y raprupaiy Ba ‘H(}‘IHCJ‘IapH H
b ) i i Kl"’ XHn ﬁ\" AT 6 ﬁ“ ays p p
LT Ilﬂtl"l "Ilrlﬂl]l'"( xonarra KE.TI[HpH.T]D,H. IO} }KHHchapH aHH:}OIpO“HK

A : aH aHWK/laHaaH.
L aotpanis 4 kodduuerTa 6un
A=ypl o s Pr> P

< i uinu Gyinua
“ Im;-ruamnmmm Exn ap3NHKHUAT Oyinama itynan ¥

4
LIWITHK,

ST AN CONMIITHPMA Kap . a ynuyaHraH
JANRNIT KATIAMJIAHHMITHKAD KYHAAaHr HyHanWImH Oyiiuua ¥

s

i111pMa KapLIHJIUK. u, aHHKCA,
G lt“! m‘m;cﬁapﬂﬂa 4 mapamerpu 1 mau 3 rada i’.%;zi;ﬁmﬂx d 1=

s M

Wy Cranelyiairag Tor xuHenapyuaa. ConuITHp

‘ y3rapuiumn
{0 Omm. nan 1000-10000 Omm. rawa Ba YHIdH OPTHK Y3rap

MG | N—
» i) Tor )KMHCIApH XapopaTH OIIHIIH OmnaH JMEeKTp Kap

Wy e KOHYHHAT OpKainy KaMaain: & i
Py =P M+al -18)],
i

by epna: .
o MabayM Oup XapopaTiard KHHCHUHT KapIIHIHIH,
P, -

) 18°C xapopaTiard KHHCHHUHT KapilTHIIHIH,
LT

T HEHTH.
¢ ~ 2NeKTp YTKA3yBUAHIMKHUHT XapopaT koapduil

a -5

AU

1c e
Tok Yuras BaxT

aby
3.2-pacm. Tok epra ¥rka3suarania sa yqupu.nrnm]m:) :ey:JH:m:p
.K.lu‘;'»t.m' MN osjexrposiapaa  xocmn Gyaran n

alinpmanapunuar yarapam rpaduru

26 ra TeHr Oyna-

Vuby xoapduunent NaCl KOpHIIMaCH ytly:a{),)({]““ﬂr el

Arap. TOF KMHCHHMHr Xapoparth 40" ra oprca, i

. " L;I'E;;Ta kamanan. TOF XKHHCIApHHUHT MY3IHK xapc;;; 531;314 P

I\‘:::mpu-p 0" nan mact 6yca, KapUIMIKK caxpgulji::g;: aﬁﬁ; s Caominier
HMHCAPH BA MHHEPATUTAPHUHL KAPLUMIHTHI 3.
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Kyt6naun “7” — ky161anum MaizoHHsHAT TabuaTH, TOF KHHC-
Jlapu Ba MabaHNapAaH SMEKTP TOK (AOMMHIl EKH MacT YacToTamy f=
2(_)1 W raya) yrrawga pyii Gepysum du3nk Ba KkuMEBHI Kapa&HIup.
JKHHCNApHHHT  KyTGMaHHW  MMKOHMSTH ynapaas Tox ¥YTkasranza
3apafap TYNNaHaaM Ba TOK YYMPHIraHIaH Kelun YNapHUHI KaMaiiuuium
(paspsa 6¥nnwm) Kyrtnanum xodpduuuesTH 7 opkann Gaxonanut
Gonsna (%) Ynyananon. Tok €pra yTkasunranna Ba Yumpunrangan c-jiur.
kabyn KunyBan MN JIEKTpoANapaa Xocun Gynaran motemrumamiap
aliMPMaNapUHKUHT Y3rapuin rpapuryu 3.2-pacmaa kypcarwiran. Tok AB
TabMHHIOBYM SIEKTPOATAapiaH epra YTran Tor KHHCIapH 1-2 nakuka
AaBOMHLa “3apsmnaHann” Ba KaGyn kunyBun MN snextpoanapnars
fnoTCHUMANNap aiupMacH noumiil AUy, KuiiMatara etagu. Tox Yuupun-
rainan cynr MN oanekrpomnapmaru NOTeHUMan1ap aiiupmacu AU,
3xsnno:euuua.rl KOHYHH O¥#inya HOZb KuitMaTHTaya Kamas 11 (“paapsull—
nanagu”). Typmu sxunc Ba MuHepaiapaa ymoy noTeHuHaap aiupma-
CHHMHT ¥3rapum KOHyHH TypInya 6ynamu.

Kyr6naunm kordduuentu Kyinnarn dopmyna 6yituua xucobia-
HaIH:

_ A U’ it Y
= E;‘T—'IOO %
By epna: AU,, — MyXuTHHHT HYKTaJlapH Opacuia Tok Yuupuiran-
.El?l-l CYHr MyaiisiH Myanatnas xeliun (0,5-1¢) ymyanran noTeHuuamap
aHupMacH (yHaanran noTeHUnaNIap);
AUy — TOK ¥Trad BakTaard yiyanran NOTEHUHANIAP alKpMacH.
} 2. DneKkTp KUMEBMH aKTUBAMKX “@”— TOF KUHCIAPHHAHT Tabuuii
Y3TAPMAC S/IEKTP MAHIOHK XOCHN KWIMIL XYCYCHATH. Ywby maiinonnap
Xdp XWJl KOHUEHTpaLluA Ba KuMEBHIi Tapkubra ora 0¥nran Tor xuncaapy-
Aard KOPHUIMANAPHKHI XapaKaTH TabCHpHIA bunsTpauns, anddysns,
ancopbuus  Ba OKCHANAHWIWI-KaHTapUANII  XKAPABHIADH HATHKACHIA
Xocun 6¥namm. “e” muniusonTaa ynuanub, MHHEPATHHHN TapkHOGM
FHIIATH, TOBAKIUIH, YTKA3YBYAHJIHIM HAMIWCH Ba CYBHHHT MHHCp&H:
Jawrannurara Gornux'”,
Tosa kymna a=(10-15)ms: karTuk KHHCNApAA « ~ 0MB atpoduia
THAIAapAa a =20+40ms ; Mabaannapaa a>100ms 6¥naau. :

1o ¥,
A_A Abidov, D.X. ; ¢ i ” i a
I'lﬂshnyoﬁ_l 2‘:}\;4_ Atabayev, D.D Xusanbayev va boshqalar “Yer fizikasi”. -T - Fan va texnologiya™
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3.1-xansan

| < 5 Marmarnk| Kapumanrs,
I\‘Imlrpa.n:lapl &apm:.rmm_ '. £ AMHCIAD P P £
Anrwaput | 107-10"°Omne. | 6-6,5 | Ppantnap| 10%10°Onm. | 6-10
| 'emarur 10*-10° Omm. . ) Juopur 110%-10° Omm. 7-12 |
' I"'a66po, 5
Koapu | 1010°Om. |4.2-5,5) o [1010°Omw. | 6-12
Jlana wmatn | 10"'-102Omm. | 4-10 | Cuenur | 10%-10°Omm. | 7-12
I"'pagut 10°-10" Omm. Tueficaap | 10%-10°Omm. | 5-12
M 105-10* Omv. | 8-17 |Mapmapaap| 10%10° Omu.
cynbpunm - IK _
o | 2102 _ IPHCTAMIHK | 43 10§ .
Anrpauur | 107:10° Omm. | 5-8 | craennap 10°-10° Omm )
Cys 107-10°Omm. | 80
Hedrb 10%-10" Omm. | 8-17
~ Metamopduk KuHCIap _
3.2-xapsan
YYKHHAM AHHCIAPHHHT KaPUIHIHIH
OOMHT, 2 308
Cuanap 1-10*Omw. ﬂﬂwmm 10%10° Onen.
AJICBPOJTHT 10°-10° Omm. Kymiap | 5-10"Omm.
I(tﬁja}:aﬂ) ©10%-10° Omm. K}’MTOHI_ " 10-10° Omwm.
Konrnomepar 107-10° Omm. Iy cnasen 10%-10° Omm.

[Tbe3oonekTpuk Mogynn d — MexaHuk aedopmauus TabCHpHia
MIlHEpaIap Ba TOF KMHCIaPHHMHT SMEKTP KyTONaHHIIH (noTenuuan-
JIAPHH XOCHJT KHJIMII ) XYCYCHATHAKP.

qQ — 3apsUTapHAHT HMIIOpacH Ba Kywid Jepopmaumus Typura
(MY3MNMII-CUKAIAI EKM CWDKHLI) TabCHUP 3TYBUM MEXAHUK KyYHHHT
MUKJIOPH Ba HyHanumura xamaa KpHCTALTHHHT “d” nbe303/1eKTPHK

Moaysura GOFIHK.

q=dF “d’nunr yados Oupnuru CH THsnmuaa: Kynosimbm‘r‘gﬂ
(Ku/H). Dur karra: KBapuaa — 5 1020 10*Kn/H; rypmanuuga — 3 10 :
30 10" Kn/H; wedenuuga — 410712 10”Kn/H; munepamnapna d=10°
IK/H pax opTMaiiau.

ToF >KHHCTAPHHUHT TapkuOuza KBapil (alHWKCA, TOF XpycTaln)
karua kynm GVsica, yHOa TOF MKMHCHHMHP “d” KMiMaTH WyH4a Karta
Gynann. Kyiinnars Tor xuHcnapuaa d Ky#uaruia kamasiu: €p TOMHp-
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14 KBapl, nermatur ep TOMMDrIapH, kBapuntnap, TPaHUTNED, rHeiicrap,
KyMTOLLTAp,

U¥kunn KHHCNapia foBakiIWIMK pa 6ornanran CYB MHKIOpH
ourranaa “d” omaam: arap SpkMH CyB omica, “d” 03runa ¥3rapagu éxu
KaMmas im,

3. g]rz3nengnumirgupynqamux (g).

OnekTpopasseika YCyanapuia nuanexTpuk CHHTIUPYBYAHINHK &
dakar rokopu ‘facroTanapaa Tascup stanm.

Huc6nii AMINIEKTPHK CUHTAMPYBYAHINK ¢ =&, /¢, — arap, xaBo-
RUHT ¥pHUra sxuncuy KolnamTupcea, KOHICHCATOPHMHT CUFUMU Heua
MapTa OpTHIMHY KYpcaraau.

By epna: €., — Tor KHHCHHUHT IHANeTpuK CHHTIHPYBYAHIHIH;

€x — XaBOHHHT IM3/IEKTPHK CHHTAHpYBYAHIUIH,

Kuunk opamukna nirc6uis AMINEKTPHK CHHT IMPYBYAHIHK “g” ] JaH
80 raua ysrapanu. Kpucranmx KHHCTApaa € =5-12 ra Temr; CyBra
TYHVHIaH 4§ KkuHa #HUHCnapaa 20+40 raya OpTanu, cysna — 80 ra TeHr.

4. Maruur CHETCAMDYBYAHNNK /{ — MORmaHuMr ¥3ura maruur

MalIOHHUHT KyBBaT AMBHKNapUHY TYTam KobunuaTiay TaBcudnaiin,
Maruur CHHTAUDYBYAHANK p TalIkapu, MarHuT Maiinon TabCHpH A

¥3umunr margur HHOYKUHACHHHN Yaraprupum MMKOHUATHHH K¥pcaTagu:
B
#7 .
By epna: B — marunt HHITYKLMACH;
T — maruuT maiinon Ky4IaHraHiury,
Kyn rtor KMHCIapuna u=Ira tenr. ®akar d}f:ppomame'mxﬂapna
#=10+20Ta9a8 OpTHO Gopaau, Masnannapya #=3+10. “4” Hupr

TabCHpH dakar rokopu Hacroranapaa (f>10xru) Ky3aTtunmagu.

Hasopar CaBoO/IApH
1. Dnexrpomarnur Maiilonnap xakuna HHManap Ounacuz?
2. Bapkapop MailOHap KaHAalH xocH OV naau?
3. Bapkapopnaurmarau MaHIoHmap xakuna HUManap Ounacuz?
4. Maiinonnapun KY3FaTHII yCynmapy kaunaii amanra ommpunann?
5. yzi‘apmac IEKTP TOK YCYANaPHHU altTHHT?
6. DuzHk-knMEBHiT Xapa€unap cababmu  xocmn 6¥nran Maiaoknap
yeynnapu.
7. Varapysuan nacr HaCTOTANH 3/1eKTPOMArHKT Maiigon ycynnapu,
8. 373rapysqan FOKOPH YacToTam sneKTpoMaruuT MaHIoH ycynnapu.
9. Tor uuen APHHHUHT 31EKTPOMAaruuT xoccanapu.,
10. [Ise303nexrpuk MOIYIIH.
I'T. Qusnexrpux CHHIAMPYBYAHIHK HiMa,
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: VIUYA
4-606. CEUCMOJIOTHK MABJI YMOTJ]ﬁP BY
EPHUHI HMKH TY3WIHIU

; OFJTHK/THTH
4.1. Kyuaansin moayJjjiapy Ba ynapnuﬂr‘yaagﬁaﬁu TSI, o
'.)‘;’IL:THKJIHK Ha3apHACHHUHT acoCHil TeHraManap

I AHWKJIAHTaH.
C JlIMyaccon Ttomonmpan XIX acpmuunr 20 fininapuna

< OpMalHAIaHATH,
I'aneHp STYBYM Kywiap TabCHPUIA KaTTHK Xucmaap aedop
WLHH UIAKIH Ba XQKMIHH )“13rapl"ﬂpaum.ycWmﬂmal:)lr1 P
XM CTUKIIHK XYC) \ 2
H3oTpon mMyxuraa siia o
hw:umﬁrm,pB,-':acmmlmc MOAY/IapH COHH MKKHTa;a;znr;a quJ;aHHumap
un o — Jlams koapduurentiapu. By sHT onu S
KOMINoHeHTanapy nedopManraiap KOMIOHEHTANapH Op
(popanananu: B .
3 | ! Ox = A0+ ZP'YH; Ty = HYxy s (31)
Oy = A0+ 2UYyy 3 Txe = WY (ig)
0, = M0 + 2uy;,; (;r;z =ﬂ;:{?z, (3.3)

B
=My
8 6z+3}' oz’

> a: 6 — nunarauus, . oroon
?}/ ej?;maca.na:lap eynnaérraHaa A sa 1 Gunau GHpFaﬁggif:ra P
Myxn'm{ipl(yﬁunar'u OelTa MACTHKIMK M(‘}'ﬂymapﬂmﬁf)?jz _ );(;mMHHHr
6yitnama uy3uaHil
1. IOur mopynu (E), ( iy
nYaunnion Eky 6¥inaMa CHKWIHIIATa KaEIlIHJlHTHHH x?;z) st b
i 2 Ilyaccor koadduumentn (o) — ¥3ak (cTepxeH | Spmmons
rium HaTIOKAacHaa Xocun OYnaaurad kyupananr aedop
CHKHI
CATKHYH, }
] edopmaumsra HucbaTH Kyp —
“Wﬂa;ia;ag}o"?apaqmama (XaKMHH) CHKMAMID MOIYIH (1213 Gzpmrau
:lclbopn.{auux (aunaraums) Guwian xap tapadnama Sup xws

o 1.
Gocum opacuaark GOFIHKINKHH Honanaiir e e
4, CHKHLI MOAYNH ([) — CHIDKHII TabCHPHI

Wpuaa KMCMHHHT
YyrapumuHu ubopanaiigy. byHna ypHHMa K)f::arya:r:;pia;m.
f apajii, XauMH :
i TYrpu OypuaknapH ¥3r: | oonan
m.tKﬂgBa; zo?uyng p_ CHKHJIMLI-KeHTaiu ,r.iedmp:uaLum:lapumla;:lz;bHup}1 o
- - K
'yuJaHHIiapEM MdoganoBud TeHTrmaManapaa mwa‘raLmﬂMmywI er
‘:ﬁ' CyoK Ba rascMMOH MYyXHTIapaa, AbHH CHH}K-::ILIH Moﬂy}m o
hylm‘mma1 » MoaynH KuifiMaTi Xap Tapadiama CHKHI

SHI . Hr ¥3apo
e Gzﬂgi:[;a M30TPON MYXHMT YYYH HOKOpHIarH MOLYJNAPHUHT Yy3ap
y )

GepuraH:

- CHH TeHraManapn

GOFIHKITHTHHHHT 31:01 B apsey 142“ : (3.4)
T —— N e— 3 ?

31-20 3(1-20}
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Harwkacuna Xocwn Gyiran upe

X=Y=2=0 onmmit AIMALITHPHILIAPAAH CYHT MKKuTA tbynnamenTan
TeHriamMara sra 6¥namus;

HKKMHYMCH  kYHpanaur

O6¥nanm:

=2 F _3K(3-103_3 1y Al1-20) |
H 21t¢  201+e) 2 (=3 20 3.5)
- i =3Mo _ 2 _ 2ap
(1+2)(1-20)  14g K 3‘”' 1-Za (3'6)

Bynapnan E pa o KHkimaTnap

HHH TONHII MyMKHH,
X, Y, Z opkanu dV sne

MEHTap XaxMra Tabcup sTaérran KyUunapHu
Oenrunaiinux, j,, Jys Jz — HHEpUHUS Ky4napy xysraran dV xaxmuunr OFHp-
JIHK MapKasH Te3naHHIIHUHHHT KoopanHata ¥knapu 6yiinua OPOEKUUACH
G¥ncun, Manambep npusumnura acocan TabCUP 3TYBYM Kywiap Tesna-
HHULITa MPONOpUHOHANAHP.

Xaxm anementy MYBO3aHaT Xonaruia

H30TpONl MYXHT yYyH Xap
Kanlai Kydiap Maitnonn KyHunaruda udonananany:

F z
() 32 +uPPu+ px = p 2. (3.7)

38 — v,
At 5, UV +pY =p 22 (3-8

a8 2 =y 4w,
() — +uVPw +pZ =p s (3.9)
pi=2 @ af I
=7t a2 T 2.2 —Jlannac oneparopu (3.10)
Tawku kyunap YK GYnca, sbuu takar TeGpanmm Xapakatiapu
PUHA Ky4JiapH Tabeup Kumaérran 6¥ica,

2+ _ 1 du,
v H-‘% o (3.11)
2o 1 34,
V= T (3.12)
bupnhuk  Tenrnama 6yitnama

(xoMnpeccuon) TYKMHNapHu,
(chmkuur) TYAKUHAAPHHHT

TapKaTHIIHHA
Hponanaiioy. Dnactukmuk TlapaMeTpiapy  Ba 3WYIMK  OpKanu 6y
TYAKHHIap TE3MKIapH Kyiuaaruya 6Yaanm;
vp= [d2), (3.13)
. P
W= (3.14)

Ynapuuur muc6arn ¢axar Ilyaccon ko3pduimentura Gormux

.‘.‘i: = __(.’g-___Zc)_
o s (3.15)

A o8,

Bywnan, UyK kouyHu Sasrapaiadiran TyTait MyXAThapas -

3y HL » Y .
= 0 nam xatTa 6yna onMakizn.

i Siynanadr Ba
/ ATHKACH 12 XOUw OVAraH. Kysiadid
Vuepuns kKywnapd HATHAKACHZ {'\JJ i
OViaMa TYIKUARaP XAKMIN TYARVHIAD FTeHuAait .

1.2, Celen TEOKIERAD Taprs
CeffcMux TYNKHHTAPHART TOF o : .
[COMETPHE OTTHREHHHT Xpi’iﬂﬂi?!?: ; %mrr&; -;:Zif:r[:;“iz;omwmﬂ_
Huinebpops Crennuyc xabu onm@tap’_ HYKY -:n;m, st
X.Dwolieene Hygmau ;.;af,'}p&?.‘l.é bu ¥ ! H_H HF;\_;!}&MHE ke s
BUp HYKTACAHN MYCTAKHA TeOPAHA Ma e, o ;:.q ﬁ::p ;
manban 5ed xmeofnam MYyMKHH! i-yi,;:a ;r it —.ozl_a‘m“m it
(pponTHHAET aftpuy  KonaThapura Kapal. DONKa XOMaTAd
poyTary Sennia Mj.’lv!ls.l:‘ii_.‘}”w  GuHOAlL MKKHT3 HYKTA Opacln
1. @epma Hywman KAzGOUS HHORN, MK
Ty KHK mfmwx KapLe Wiy IET;-'I-.‘.'JH #
KHCKA BAKT capd KA
celicMBK HYP TYFpH MU . T
wwr. UpauuedTid MyXHTHAIPLE {Tes.ﬁz: : C
[YpPraifa) Cefc K Hy R 3r0i ML )gc-.n‘a:‘:d: e
' T.IOuziun2 CYREEROSUYUA HYKIai Hos u.:,;.;.:, B g
Heua TYnkeH Gup makiwier ¥inaa Tapi;aui: _alf.-,aj? j:;:;}ma
(omkanapy Wykaex Xapazat uialm. JeKHER TV

" {3Hra XOC XYLVEHRTIAPH

VE %, bl

s, {M20Tpon) MyxuT

Japy TYIKMHABRHYAT
pavodn b¥nanm (WHTE
B.Crennuycuuii: i
ceflompk TebpanH T
wolnapy ¥3apo anmargTi
(UNKMHERHT TIaKTH B 3
CellcMuK TYAKIILIARH]
i 4 K Bu DA
wapaty 6Yanb, !s..HHﬂ.\\'aTm.\”;:.. {1“
P ey Wed TYNKEY  AMIDIMTYARCH Ba
uH K CapaMety & dod TYNR 15 yARER: 14
WYDNADITHNY, IR HAMIHE i o e Boniit
':I; FUACH. IMITVIBCAANHRED [EAKAR NA CIEKTPAN XOUCANAPHHY ¥{
VHEPTIATH, WM JEar
Ve . - rer KR
o W OKHHCHApH 3HYWHITHHHHT ouwnb Oopumiy OnnmaH Te p
I b ; RE}

;A KVIATHNALH ). . B
} COSAUKAUK HYKIQU HAZUPHER DUHoas 403
eatyauyd Ba KaOyil KWIYBYH Mamt
VHAA HIV HYKTANAPHA Ky3athil BaKTH,

ar Tefpasion ¢

i Oapan yiapra BoTmK. K
I oaa

KT90HH, YHEHT (posiiapy Ba

3o poom, Includes biblicgraphicel references, 1ISBN -
sc Universily Press1982, 1995,

121 467827 ISHN 0-321 4582 6-n(nbk) |



owani. (4.1-pacmi. ByHuHr cabadun. vor Eoz

SEPRKANS OUBIHIMTID,

Pean reosorgs MYXKTaa,
TYAKHHASPEHED AN HTVIHCH
KAMAATH.  BYHOR  ioRopM  ug
AMCIEpCHSACH TyQainm necr

Macohanunr

HACTOTATH UMITYALCAAP CeHeMOTpamManZpia
Celicmux  TYakuamapmsr  waco ipe
USrADARAPAA TYNKMEMADMUHY CHYHGD  Skn

! Oyamaray xompa, wehu KYEVCEH  HOTHINHU,
8§ nanx,
By epaa:
! W - rebpansii wucToTACH [ oma Goriug O¥nran K
| ko3bdunment; 7 — TVaKun Gocnt yrran macody.
T

HHHT SHYAARIVEY BA WACTHETHN MOEYLIADHHY T (l

A KaHaaH Kavtiei
YIOKNGIIHILN; &
DTATE  KOMIOHHTTIAD )
SACTOTAH KOMIOOHEHTARAPM 13
RYURAHDOK IOTHIANW, Hyhuur Vv madbanan YIOK

FREGGH capu Hac

iad Soamai au.

Gilinaa
RARTHIN Y
exp [ofbl owd

A
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i rions
4.1-pacm. Xap xmn voe mu HCABPE yuye P Ba Vs ventmws
dmiannx na Hyaccon xoadduwauenturs (o) Boer

- [HANA30H {AMIL

[k pUOATAPHHHT  KIPCaTulingg, rz\-em-. ,ALI-IEi‘AI'].‘;l?S{Zh){éF:}F“:i?l‘l{;.i-

GobimenTy TVIIKMHEMED gacToTack Dnia MHIHKAH o

l mlfk‘n'lwu‘ TYRKMHIAPHURE  FOF  KHHCIAPHAA WO THIHLGHHR
g ) i T b B " =y

. :'-lxnnrdn« (-2 -1), ceﬁcmopaﬂnf.. { --—A_\:._uazfyi'r::“. :::{) Bd
(0 paTopus MabiyMoTiapy (4 ~7) Giia .ii.ﬁTi..i.\i.d:J;[.d% i_ir. ,_;\
(O kodhduimenTH o Snaan LFIHAMR M ) OHpra, ©8

oo GBI, SN
s soriwm napamerpi Q (Z0OPOTHOCTE — CHPATIAAIE, 1)
| AMC K J I M

i PR R B
JWUIMK) KupuTWITaR. o Gunad Q opackna KyiMaaniia H0F.
f/Va=n/la.

T T 1
Ipax wt | l
5 — =t

1

H —1——

b

£

|
i
¥, 7 —

l I
|| [ I O T
} B 3
bR s S TR M I YT
- e - B ROy T TR
4.2-pacm. Xap Xua ARTOA0TA: TApKRT R 3R TOR WHECIAPH ‘i{'!“.‘!’!'ﬁ 1
o icu;')(br]mnuemimnur TYKH SRCTOTALH A COTHUKINTH



4.3, Ep panpyen BYEnad k¥ uxaanr na 64
) TYsmEIApUsET TepRATIGN
- }.Ix.}“{.:m SHIBWIA HAIWKACHIE  XOCH: bymrar xamwm EA ST
LPHE XYINH rYuian ep»srmh iEK Gapus xatiamieprian kecuf
;r atTapuiani. Jexun, FEOMETPUK CITHKE KOHYHIADI, Gk dap
‘P MOLIACMHMHT Tapkuln ga YROATH  TEINMKNa&pHUHT
cababny Gy TYAKMBJIAD S1pH GH3mK OF#nab Tapranany (4.3 -paow:
By  t¥acusnapuu Bup-Gupunan ANPATHI Lo
Genrunamap Kabyx xiamnaras:
P 6¥inama TVAK 3,
S ~ kY rzananr tnkus,
— T3IUKY A0posan Kafiitan YRR,
f'{ — TANIKH AApOnaK YTran TV,
Lo HYKH A5ponas Paﬁ'rr;-*n TEAKEH,
Yrran Gy TaMa TYNEuH,
HUKH surpt\ AaH j«TPdH KYHaaranr ¥mkun,

LI M

VH¥H  wvHzaarg

;o " R —
r "IJ oy \ )
Folonndmek N Y
! -\-.,....__.r__. 1 ‘.
A Do \
Pt

4.3-pacwm. F uanuds

A28 Tapiairan cefiempy TVnkanIapannr £
HYHED TapRanuy .
Macanan, PKIKP Hesnru O¥fnama 1
AIPCeRaY YTufl, uygn S[}Ip"”ld'ﬁ’wniﬂ fia Fan
TYrKEH :.ﬁr}:amaa Ep rosacura erail e
wcrapa_ﬂap a8 yTravsa tHaxuy TYDHHY 'Luunrw;,um MY MKHH,

? 4 F Fdd HI 3 KHEr2 aJIMaIir; HiLK B2 > ; o
l} ﬁ )[aMd 1 ’ig{HH KYdiiana I H" 1 H tHH B2 HOKA20 il ‘{- 1

r,'f?l_lf.-‘{}-il'.i:i ralmny

! 06 ﬁi‘l‘.’i; a Lel{(‘\u‘mdf 'id[.‘-' "H‘D AHYH M’aﬂ‘; .{ l‘r’ HEHT :.ipul '
9 i ! IDOC L
AHbEnairan, (9] s ijda Jca i {"””{?T"i ED AUADDCH 1 Kyprmrmug (251
1 Gi4 (L] ¥ ¥ I { ool
KM, } \,E}Ikl\'] HK ’\'{a'h.i[} MOTIE t] G} E“‘ SHC ?Uﬂf.\" HAKKAaH .

a4

Tawku anpo werapacuaa 6yitnama TYnxuHHUHT Teanuri 13,6 km./c.
fan keckmunuk Ounan 8,1 km./c. raya nacasnu. K¥ynnanaur tyikun sca
TAIIKKH sIpojia yMyMaH TapkanMaitiu. ByHmal Xonat Taumike sApoHHHT
CYIOK X0J11a SKaHIUIHAan aanonar Gepamy.

1936 Hunna naHuanuk onuma, ceficmonor Mure JlemanH KaTTHk
WK AAPOHM  axpaTaad. YHUHT XucoOH O¥iiWda WYKH  AAPOHMET
uykypiura 5000 kM. atpodmaa.

1909 #unna xopsaTMAnMK reodH3MK Ba celiMonor Amuapus
MoxopoBHunY ceHCMHMK TYIKUHNADHUHE Te3NWrH TAXMHHAH 35 KM,
YYKYPIMKAA KECKHH OWIMIIMHK aHuknand. By uerapa Ep koGuru
‘erapacy €ku Moxo 4erapacy e atana Gownauan. Okeannap octiaa oy
uerapa 10-15 kM. uykypinkaa é'ranﬁ, TOFIM XyIyAnapia 3ca YHHHT
uyKkypamrs 50-80 kM. HH TamKwi dTamn’’.

Xo3upru tacaseyprnap GyiHuua Ep Kyaa mypakkab kyn cdepanu
obwexr. Xap Oup reocdepa ysura spama mypakkab cTpykTypa Ba
reo(pu3nKaBMil MaliTOHIap KYpCaTKWUKTa 3ra.

by#nama Ba kyunananr r§nkunnapuunr Ep mapunan Ytub ceticmux
Cranuuaiapra KelMIl BaKTH XaKWjard MabliyMOTNapHu iurwm 1008-
1911 #nnnapna 3.Buxepr pa Gomkanap ToMoOHUAaH 6HPHHYK roforpad-
AapHUHT (TYIKHHEKM KY3aTHII BAKTHHHHT KY3FaTHII Man6au Ba Ky3aTHi
HyKrajapu opanurkaaru Macoga 6unaH GOFMTHKIMIK) Ty3MMKIIMra OTKG
kenau. By rozorpadnapaan 1930-1940 iunnapraya suwnsunanap smu-
UCHTPH Ba STULEHTpan MacodanapHu aHHKIaliAa ol nanaHuiraH.

b.b.I'onnuun (1960) ceiicMuk uypnapsu Ep to3ura whxuim 6yp-
YArMHY YYaIl OpKasli YNapHUHT eTHO Ke/IMII BAKTHHH aHHKIAll METOMN-
Wi Muab yuxau. Byinama TYnkuenap rojorpadu Gyuma HYpHHHT Ep
1031ra YHKUIIA TyI0TyBuH Oypuard Ba KYHNamaHr TYJIKWUHIEp TapKamiin
resnurura Sornuk. Kyunanaur t¥nkumnap resnurnny b.B.omuus Ky3a-
lysnapaaH onrad. XucoGnauuiap HaTWXacHOa ONHHIAH 3KCTepHMEHTAN
roporpad 1940 fiunnapaa onuurad rogorpadaap 61unan SKuH.

1950-fumnap Gomwrnma K.Bynnen sa I'.Jxeddpucnap 0° nan 180°
macoda sa 700 kM. uykypnukkaya G¥iras P Ba S TYAKMHIAPHHET Keuul
BaKTIapH okananiapuud  Tysumrad. [Lxkeddpuc-Bynnen romorpagu
XOIHUPTH KyHTada »axoH CeHCMHK CTAHUMATAPH TOMOHHMAAH MLINATHAMG
kennHany (4.4-pacm).

" L E Sheniff, L P Geldart, Exploration seismology / -Inded.p.cm. Includes bibliographical references. [SBN
(-521-46282-7 ~ISBN 0-521-46826-a(pbk) @ Cambridge University Press. 1982, 1995
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4.4-pacm. Axeddpuc-Byrnen roiorpagu

_ Omlmran r0§0r‘pa¢nap acocuaa P pa S TYAKUHIAD Te3NMUIrHHNHT
HYKypauk 6¥itnua y3rapuum rpagukiapu Ty3unaan (4.5-pacm),
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4.5-pacm. Byiiaama pa K¥nganaur TyaKnuaapuunr Epga TAPKANHIUK
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By pacmparu MablIyMOTIIa
p Epuunr acocmii reocdepana HHI
DKpaTHIl UMKOHHUHH Oepann (4.6-pacm); g
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A — ep koburu, 30-40 km. rava HyKypivKaa axpaTwiand, yura

[OUIMKNAPHIAT OUPHHYH MaKCHMyMIapu TVipn kenaan; Mautus — B, C
m [ karnap, 2900 km. uyykypnukkawa; aapor — E, F sa G xawaap. Ep
KOOMIH, MAHTHA Ba WYKK 41po verapanapura Oyinama Ba kyHmanaur

EYKHIAAD TEINMIMHAHT KECKHH Y3rapuILIapy TYFp) Keaaau.
Ve, Vp, xmrcex

1 [ TTT
| L P | T=0.5 cex ;
12 |+ o - - ! L 3l
I ‘,/' ] T= 1cex \Il |
10 ‘I ?ﬁ T | (A~ T>2cex
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4.6-pacm. Epuunr acocuii Katnapu

“B” kar Tesnuru MuHuMyM Oynran, 200 KM. YyKypiMkkada
“ysuwaran somann kampab omagn. “CT kateaa Teanmuk 900 xm.
“yKypiukkaua Te3 optu® Gopub, my epnaH yHuHr rpaduru Gypunaam,
TE3JIMK OIUMIUK FPafHEHTH KaMas/iu.

4.4. EpHHHT HYKH BA TANKH A1POCHAA X2KM TYIKHHIADHHHHT
TAPKAJIMIIN

Ep sgpocu Ba MaHTHACH oOpacuiard uerapa aHuk uderapa
xucobnanud, Oy uerapanuur aumkinry PcP Ba ScS xaiiTran TYJIKuHIAp
Kapaunry 6unan ucbornananu. CelicMUK Hypiap BEpPTHKAN TYIIraHAaa
HYpJiapHH KaATapuil wapTi KyHuaaru4ia 6Viaou:
h & 1
[2nf L «1 (3.16)

By epna:

& — 6up MyxuTaaH Gomrka MyXUTTa YTHII KaTIaMBHHHT KATHHIHIH,

AV — myxutaaru Tesnuknap Gapku;

T — rebpanniunap naepu.

Macanan, agpo uerapacH Ba OYiinama rtyikuHnap yuyn AV=535
km/cek., T=10 cek. Jlemax, YTHII KATNAMHHHHT KATHHIHTH 8<<10 kM.

Oyanu,




4.5. CeiicMoaoruKk Mabaymoriaap 6yitnya Ep reocepanapunu
ampaTHil

IOxkopuna Oepunrad — MabJayMOTIap 6yitmua Ep  acocuii
cdhepanapHHMHT XOMATH XAaKHAA XyJNOCATapHH MIAKIIAHTHPUII MYMIHH.
B. C Ba D katnapia KyHianaHr TYITKHHIAPHUHT YTHIIY YIAPHHHT KaTTHK
XoNaTaa 9SKAHIMTHHM kypcatagu. By TYIKMEIApHUHT TAllKH A0pond
kysaTuamaranu (E kar) Oy KaTHHHT CYIOK XOJIATAINTH EKM y epaa Kyja
Ky4wid TYJIKHH IOTHIHIIA KapaéHH MaBxyLIHrd Xakuia TaXMHH KWICd
6ynann. Jleknn, 6y OTHIMII KWHCIAPHUHT HYKH HUIKAIAHAUIMAR XOCHT
6ynagurad camapa 3Maciurd aHukK.

Typnu uykypaukaard V, Ba V, Te3THKIapHH ounuu  EpHynr
MYXHM MEXaHHK MapameTplapHHH aHuKiIall KMKOHHHH tepanm.

W=t (3.17)
p
’;_z= V- ZVE=F; (3.18)
% _ (Y - 4. 319
:— v,) 3’ (.19
i—=£ .
c=—%; (3.20)

by epna, K, — aznabaTik CHKMIUII MOJIYIIH;

¢ — [Tyaccon ko3dpduuuenTy.

IOkopuaary TeHrnaManapHi TaxJua Kl Ky#uaaru xynocanapra
onnd KenaaH:

C xarau Gup *uHcau aed G6ynmaiiau. by karaa dKHHCIApHHHT
kumépnit Tapknbu y3rapanu €ku QasaBuil y3rapuiinap coaup 6ynann.
Hkkana Xon XaM Ky3aTHIHIIH MYMKHH.

IOkopu MauTHs (B xar) Xam Gup KUHCIM 3MAC, Y LyHWT, TEPHAOTHT
Ba 3KJIOTHTIApAaH Tapkub TONraH.

Ep coepanapunaru §yinama pa KyHnanaur TYIKWANAp TE3MHKIapy,
ynapuunr Gowka reousdk  napamerpnap 6unaH  OOFMHKIMIH,
KATNapHUHI XyCycuaTaapy EpHHHT mapameTpuk MOZe/UIapH 6ynumuna
KEHTpOK EPHTHJITAH.

1925 #unma Koupaa ToMoHHnaH 6yinama TYIKHHRIAPHHHT AHA oup
dasacu anmknaHnbd, Oy ceficMux uerapa Xam XyiaH Moxa uerapacu
cunrapu nmespnu Oapua Xyayasarm ep koburnaa ceiicMonornap
ToMoHunan axparunaau. By uerapa Kowpad vezapacu HOMWHM ONrat
6ynub, y rpaHuT KaTHAaH 0a3ansT KaTHHA axparub Typanu.

3una3una  Ba [opTiauuiapiad  Xocun oynraH TYNKAHIapHUHT
TapKATHLIM CYHITH Huinapia xanal ypramunMoxna, byHaa CHHraH
(“npenomniéHHas BoHa") Ba KaHTraH (“orpaxénHas BoJHA”) TYIKHHAAD
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yeyanapu KYJUIAaHMITaH W3NaHWLLIap HaTwkKanapuHu Kyinnga Kypub
wnkamu3. TajkHKOTYUMIAPHMHT Ky3aTHLLIapH HaTWkacuaa Oyinama Ba
KYMIANAHT TYJIKWHIAPHUHT Te3NMKiIapu: rpasurna — V,=4,0-5,7 KM./C.,
V,=2,1-3,4 km./c.; Gazanbraa — V,=5,4-6,4 km./c., V=32 kM./c.; raGbpo-
ma — V;=6,4-6,7 xm./c., V=3,5 km./c.; ayHuTaa — V=74 km./c,, V=3.8
Km./c.; sknorutaa — V,=8,0 km./c., V=4,3 KM./C.

Bynapman Talmkap, rpaHdT KaTMHMHT 6ab3d  Xyldyanapuaa
TYNKMIIAPHUHT TEUIMIH BA KT MMMAAry werapanap 6up-6upunan ¢apk
kinaan. Okean ocTuaa wenb(aad KelHH rpaHuT KaTHAHE ¥3M MaBXy[l
vac. Kowruueninapaa rpaHnT KaTHMHr Kyl derapacd  Konpan
uerapacura TYFpU Kenauu.

Xosupru xynaa Moxo sa Konpan uerapanapu aHuk KypcaTkuy-
napra sra. bup kaHua KOHTHHeHTan Ynkanap yuyyH OyHnama Tynkusnap
yermrn 6,5 km./c. man 7,0 km./c. raua, 7,0 xm./c. paH 7.5 km./c. rada.
Jluopur Ba rabbpo karnapu Maexyn Oy¥nub, ynapHHHr TedMKIapH
V6,1 km./c. Ba raGbpoga V=7,0 km./c. Oxeannap octuza Moxo
wernpacu 10 kM. gykypiukaa érapu. Kyn konTHHeHTnap yd4yH Moxo
HOINPACHHAHT YyKypnury mnatdopmanapaa 35-40 kM. TOFIM Xynyiapaa
wh S0 kM. Ba yHaaH tokopH. Tornu Xyayanapaa Moxo uerapacu
HyKYppOK *olinamran (ToF wigusnapu). By Tor unnnsnapu 6upunum 6op
I PABUTALIMOH MabIyMOTJIAp aCOCKH1a aHHK/IAHTaH,

Ep koGuru KOOWK OCTM SKMHCIAPHAAH TY3WNHION Ba KHMEBHIH
rapku6u 6unan dapinananu. Ep koGuri MauTHs nutochepacniad Moxo
werapacu Gunad axpanub Typann. by epaa ceficMMK Te3NMKNap cakpad,
keckun 8,0-8.2 km./c. raya ¥srapann. Ep KOGHFMHMHT 103aCH Xap XM
fiyHanuny TEKTOHHK XapakaTjapHHHI TabCHPH HaTikKacHaa pensed-
WHHI XOCHN OYauummra, CYMr AeHyJMaUMsSITapHUHT TabcupHaa ymly
peabeHUHT eMHPHINLIA BAa UYKHAAM HuFuidmu xucobura ¥3rapub
rypaau. Harwkapa jgouMo maknnasaéTraH Ba TEKMC/IAHAETraH ep
KOOUFUHMHT 103acH Kyna Mmypakkab. PesbedHUHT I0oKOpH GapKH XO34pry
reKTOHMK (DAOJIMK HOKOpH XKoitnapia ky3aTunaau. Macanan, [Tepy-Unnu
OKEeaH UyKYp HOBH Ba AHI Tormapu opacuiaru pensedHuHr dapku 16-17
KM, Hu Tamkui taad. Jlntocdepa nauTanapuMHUHT TYKHAUIyBH (Cy6ayk-
1M, KOJUTH3NA 30HANApH) xoliapuia, MacanaH, Anbn-XuMonai ansnui
Gypmavannuru (Heoteruc) muntakanapuna 6y ¢apk 7-8 kM. HM TalKWA
VIO,

Oxean mypudazu ep kobuzunune mapkufu COAAAPOK TY3HIHIUra
e, VHHHT KeCHMM/IA yuTa acocHil Kat axpaTuiiaau. Ynapnan OUpHHYH-
o, uYknuamn kar, By kar, acocaH, kapOoHar 4YKMHIWNApaaH Tapkud
ronnb, 4,0-4,5 kM. uykypnumkkaua Ttapkanrad. ByHjaan uykyppokza

a9



KapGOHATCH3 UyKyp CyBJapaa XOCH OF/raH KU3ui ruiiiap Ba KpeMHHATH
WIap TapKairaH.

MkkuH4d GasaibT KaT ToMenT GasansT TapkuOaW fasanapiaas
Tamwkun Tonrad. CefcMHUK MabIyMoTnap Gyiinua okeaH KobOuru Gasanbt
KaTHHMHT Kanuaurd 1,5-2 kM. Hu Tawkun otand. OxeaH KOGUFHHUHT
ra66po-cepnuHTHHAT Kati 4,5-5 kM. ra eragu. llynpaii KWIHO, okean
KOOUFMHWHT KUTMHIHIY YYKHHAM KaTcH3 6,5-7 KM. HHM TAIIKHI KHNaaH.
IMactaan oxkeaH KOOWFH IOKOPH MaHTHAHHHI KPHCTAMIHK JXKHHCIApH
©Ounan TYwanras. Vpra okeaH TH3Manapy UYKKWIapu OCTHAA OKeaH
KOOUFH MaHTHALAH akpatnb YMKKaH OasaisT napanapy YHOKIapH yCTiia
AKOWNALITaH.

Oxkean KoOHFHM ypTa OKkead TH3Manapu pudT 3oHanapuaa pyi
GepaéTran jkapadHnap HaTHXacuia KalHOK MaHTHAlaH axpanaéTran
6a3ansT SPUTMANTAPHHKMHT CETapaLMACH HATHKACHIA XOCH 6ynamu. Xap
iiunu 6y 3oHanapna actenocdepagan KyTapunub, oxea TyOura 5-6 kM.’
Ga3anbT HPHTMANApH KyHuiub, OKeaHHWHI WKKHHYH KOOMFHHH TalUKWI
yranu. By y1kaH TEKTOHOMArMaTHK apaéHnap ypra okeaH TM3Manapuia
noumuit pasuija 6Ynub, OKOpH CeHCMHUKIMKHH Kentupub 4KKapain.
KonTuHenTnapaa OyHnai xonaraap Maexy. sMac.

Kowmunenman mypoazu ep KoOuguxune mapkubu ea mysuiuuiu
okeaH KobuFMaaH Ty61aH dapk Kuiaan. YHUHI KalWHIWIY oponnap &iu
8a YT 3oHanapuna 20-25 kM. nan Epuunr m Gypmananras jikanapy —
AHJ TOF TH3MacH, Anbr-XHMosail HeoTeKHC MUHTaKanapuaa 80 km. raya
etaau. Kagumra mnardopmanapia ep KOOMFHHUMHT YpTada KamHHIHIH 40
KM. HY TAIIKHI 3TajaH.

KOHTHHEHTAN KOOWKHMHI TY3WIALIM GHp KHHCIHM 3Mac, alHKKCA,
nnatdopmanapia y4ra acocui KaT axpaTAnand: oKOpH q{KHHH
KOIUIaM, rpaHuT Ba OasaisT Kawiapu. YYKMHIN KATHWHT KaNHHIWTH
KaguMmry miaTdopManapHHHT KAIKOH KHCMapuia (mutnapaa) 0 kM. aaH
KOHTHHEHT/IAPHUHT CycT yekkanapuma 10-12 k. Ba Xarto 15 kM. rasa
eruin MymkuH. [Iporeposoii naargopmaiapuia YyKHHARIAPHUHT ¥pra-
ya KaTHHIMIH 2-3 KM. HH TAWKHN 3THO, yTApHHHT TapkuOu THICHMOH
ETKMINMKNAp Ba KapOOHAT KUHCIapHaH noopar.

Konconupaimanamran (KHICamrad) KOHTHHEHTAn KOOMKHHHT
IOKOpH KMCMM acocaH TOKeMOpHi KHHCIapuaaH TAllKWI TONraH. By kat
“rpaHHT” KaT¥ HOMMHH onrad. Sipnu, Gy Hom Owian yiby KaT KecHMH
JKHHCIApHAa TPAHMT TAWKWI STYBYM KATOPHMHT 0a3aneT KaTopHaaH

YCTYBODJIHTH TAbKHUTAHAMH .

13 R E SherifT, L.P.Geldart, Exploration seismology / -2nded p.cm. Includes bibliographical references. 1ISBN
0-521-46282-7. —ISBN 0-521-46826-a(phk) @ Cambridge University Press. 1982, 1995
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L BofuEie anasa MyKyppoK KHCMuA2 (15-20 xm. arpodmna)
LU0 R Gy ama TYIKAHIAPHAHAT Te3mKsaph KeckuH 0,5 KM./c. 1a
L by Kownpaa uerapack 6ynud, yHiaas Kyituna “6asanbt” KaTH
S bt molinapaa Konpaz werapaci axpaTunMaiiu, AbHU cellcMHK

PV RR] TR KCCKHH olMaiam.

lumoediapa aa acmenocghepa. EPHUHT IOKOPH MaHTHUSCH CEHCMUK
Wi Dot reodamk Metoiap Onnad aHua XM ypranwirad. KOKopH
Laliiie Moxo werapacupan G6ominab 400 kM. dyKkypaukkaya TapKAJITaH.
Hpie i L pranir 10KOpH KaTTHK TOI KaTnaMi. YHHHT KaIuHiH Ep
S Typam Ynkanapuaa 50 kM. nad 150 xm. rava yf.rapam{.
Heioe e Hp kobirn Ba 1OKOpH MaHTHAHHHI YCTKHM KHCMHMHE Y3 WHHra
R DY B MAaRTHA MOANACH coBub ynrypuﬁ, KaTTHK TOF XHHCHTA
Al GY I,

Hioediepanan vyKyppoKkaa nact TEIHKIH aona MaBxyn. by 30Ha
S paiiaie Ky in uerapaciian 300-400 kM. raua Tapkarnmbd acTeHo-
G RAEI HOMBHI ONITAH. AcTenocdepa MOLIANAPH CHIDKHIL Kywid-
WA e pia KaliMIIKOKIUIHA Tyd)ai&nn KaMpoK )Ietpopmanm!-
Sl Moaaaimne Yauen Gynnal TyTHIUM actenocdepana TOF
S OipMysta pUraHi cababnuaup. ActeHocdepa KaTHAaH

CUdai Y nHapHAHe YrHum Oy epAars MOJANapHHHT 3pULOH
CUCMAIIEW WA MOIAHMHE KATTHK XONaTAa SKauHHA Kypcaranu. JpHil
Babai M ymotap Gyituaa 20% rada eTHmn MyMKHH. Acrenocdaepa:
Wi By KOARTH KYnaanaHr TYIKWHEIAPHHHT KYWin WOTHAREIAra 0nHo
BRiman

Hwroodepn  uykypaurn  Oykumua B3 rOpU30HTaN (,ﬂa’repa.n}
WU xap xun Tapkn© Ba Xoccanapra sra. JIutocdepaHHHr acocun
LOpy R Typacim Ep catxu Ty3naidiibra Kkapab Tymynca 6ynamn. BupnHuu
i, L ioaur okean caTXHIan IOKOpH G¥nran KOHTHHEHTAN XYYl B2
Seeli cRpxaan nact  Gynran  DOTHKIMKIAAH nbopar. KOHTHHCHTAI
LUAVARE (e, KOHTHHEHTA KMAMMK KWpaid, KOHTHHEHTAI KHAIHK
(iniig Guia okean  Koburw Gownanand. Oxeapnapia “coumnnd

pevian’ aposiap, oponnap  3arKupaapH, oponnap &Wmapu MYyCTaKui
LAY ARp. Y apHUHE Yaura Xoc TY3WIHWH Ba TE0JIOTHK
PR R TapIXH MARICY L.




4.7-pacm. Ep inapuaa ceiicMuK GpaonIHKHHHT TAPKANrAHIHIH
(celiemuk gpaon MHHTAKAIap KH3HI HYKTajap 6unaun Kk¥pcatuaran)

Arap, Ep wapu CYB KaTlaMHCH3 TACABBYP KIIMHCA, OKean Tybuna
TOF TH3MAallapH Ba KeHr TEKHCIUKAAPHU KYPHID MyMKHH. Vpra okean
TH3IManapu Ba 4ykKyp okean HOBNapu kyn xkolinapna TpaHchopm
y3unManap 6unan mypaxkabnamran. Vpra okean TH3MANapu Ba 4YyKyp
Oke€aH HOBNApH Xamaa TpaHchopm Y3UIManap nuroc@epa aXIHTIHIHHN
Oy3ub, yun typmu Oynaknapra axparran. Vpra okean THIMATapu Ba
HYKYP OKeaH HOBIapu xama TPaHCHOpPM  y3unmanap Ep mapununr
ceficMuK ¢aon MHHTaKanapu xucobnananm (4.7-pacwm).

4.6. 3unanna sa YIapHUHT puznk XyCYCHAT/IApH

Xap inmm celicMorpadnap Epaa 103 munrpan CPTHK 3HI3HIaHH
Kalia kunaaunap. Muconra WynapaaH ¥H MHHITa SKHHK ce3unanu, VHra
AKHHA 3Ca XanokaTiu HaTixanapra onub kenaau. By 3uwsunanap, Gup
TOMOHAAH, Ky4iu Tanootnapra onut keAca, abHu kyrnab kuwunapaunr
KypOoH 6ynumm, ukrucommii AHXATAaH BaHpOHArapYHINK Ba XOKaio.
HKKHHYH TOMOHZaH, reodpusHkaap yuynu EpHUHT WMuKkM Tyswamummmy
Yprannmpa myxum axamusr kach stamm. l'eodusnka Ba ceiicmonorus-
HUHT 3HT nonsap6 sasudanapuaan OHpH 3um3MAanapHuHT conup 6¥num
BAaKTH Ba oiuHu Gamopar KHMHIIAND. By §ra Mypakka® macanammur
CHUMH aXoNMMHH 3umwiaa odarumay MyXoasa Kuinmm sa KypOounap
COHHMHEM KaMAHTHPULUZA MYXHM axamusT kach aranu. Kyftuna skue munr
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T VTR IO 1T 9 | B VR s smitvap s ¢ vom s

W s OYiran aur Tanodatiu 3WIBMIaNap Xakuiard
ARR IR AR Bepiuian .
SO AN wonoa Xumounune Tanwian wiaxpu skunuda XX
WP W Y TiacH coaup oara-. 3HJI3H:[3’M3FHHTy,TlaCH‘?lz
B FREER R TR0, XAJTOKATIH ()KIIGZJ.TJ]&DHH KEJITHPHO HYHKApraH. »H-
SO WA canont wHwootiapy  OMp 3yMzaa Baiipomara aiinadras,
SRHpRRSRp Ky aG, temup WYn penbciapd  KMimaiub ketraH, aFTD-
PP W Typan mHmooTnap Gy3uaraH, jKymnanaH, CyR y3aTyBuM
SOREp fpiican. BEp ApHM MUJUTHOH KMIIM ALUIANIMIaH AXAPHUHT
R s axosnen HoOya 6ynran. ) o
L0581 nosbpoa Hopmyeanus nowmaxmu Muccabonda Kyna
FVWAN s pyit Gepran. TlaneoceiicMOIMCIOKAUMA Ba TapuXHil
S hofinanannd, Xo3upru 3aMoH ceficMonoriapu Gy 3H.TI'31LTIa
SR nen taxmudan 8,6 ra TeHr OVNTAHNMIM  XaKMaa x_x_-noca_
SR, Opranal coat 9 aa ep octriad rymMBupiarad oBo3 KelraH Ba y
VU MBBYT jlanoM oTrad. by ydaTa 3Hr acocuil 3unsunanapuusr
SHpiRen san, Tpuk kKonrae opamnap BaifpoH 5}";{3:‘3‘?}":1";1 III’EJTJL.’-.-‘EE.{H
PP wriarn xapakar  kwivwrad. Bupuduau ep cnnxm{}imunmt \_}‘ﬁp
FUREIW B Yrray nenrus optra YekuHud, Gananmru 5-7 metp 6;\,:1131{
BV TV eniap XxocHn Gynrau Ba KHPFYOKKa YpHITaH. T):’.'[I\'HH
POULIR IR KYpIIrad KHpFOK  OViin L{Hmoomapg Ba maxapnmj; bup
PO axosnen Gunan Gupra roBub kerran. By smnmaunama 50 000
S o OV nram, .
PG wun 19 anpenda Kanugpoprnusada marnurynacu 8,3 ra ter
SV s oknbatuaa, ep 1o3u1a KeHTITHrH 6 MeTp, Y3yHIur 3ca
V. OYiiran ep €pury xocwn 6Ynran (Can-Aupapeac ep Epurn).
MU yirn ncocHit (OMp MHRYTAGH 0aBOM 3TraH) cu.-‘munnmna?ﬂmm
HESpRE GYian, T'as ysatruy KyBypnap épmmﬁL BHFHH;H!KK&h Ba :311"
PR axpuluHr kYN Kuemu BaitpoH 6ynran. KypOounap couy
SRR oprran,
TV g Typrusnune Dpunsican waxpu SKMEAIA Mamﬂ;ryﬂacu 7,9
v GYaran anwmamna okubaruoa 40 000 xumm xa.n?x t}ynrau. Lily
sk Gepn Typkusiaa 20 Tava XaaokaTiau 3ua3wia pyi Gepub, yuna
OO0 S oprik ki kypbos 6Vnran. o
TG0 wwn 22 matda Yunuda Kyna Kydiau 3unsmna pyii Geput, y
FUeenonon maxpnun paifpon kanrad, Banaumeus Ba OcopHo max‘gp
WP Mionnab yununnknap 6owmnadacus Koirad. 3Win3una okuba-
Fisin iynamie Hnonusaraua etné Gopub, v epna 120 xumm xanox

UL TR
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1972 funda Iponda Maruutynacn 7,1 ra temr O¥nran amismia
coaup 6ynran. Byna Kvp waxpu SyTyHnaiji BalipoHara aimanu6, 5400
KM Xanok 6¥nran, OpoH ¥Ta celicmuk $aon munTakana Koinan-
TaHnury cababnu, y epna tes-res 3un3una pyii Gepub Typanu. 1978 iiunna
Tebec waxpu skummma Maruurynacu 7,7 ra tenur Oynran sumsuna 15 000
KHUIMHHHT YMpHra 3aBos Oyaraun. 2003 jug 26 Aexkabpna Maruutynacy
6,6 6ynran sumnna HaTwXacuna 16 200 kumm Xanok O¥ynran. Bam
WaxXpHHUHT 85% MHLIOOT/IapK Bakiponara alinanrax, 3unspna

Kalannury
Puxtep wxanacy 6yitnua 9,0 Oannuu, Bam AKHHUOaru Bapapar maxpuaa
8,0 6annum Tamkun 3TraH. 3umuna Yyormauyr HYKYpIHra — 10 gwm.

6ynran.

HosocuGupck, Agaxay Kemepogo

3ummnna okubarima KHLHnap Kyp6oH 6¥nran. 3umsuma Yuoru 16 wm.
HYKYpIHKIa 6¥nran.

Texmonux 3unsuna Y4oeu neranpma, 1-3 MHHYT opanuruia eprunr
OHpOp KMcMmMma €p MOIIaCHHHHT CMHPpHIHLIY (EpHanmin) TYWYHUAATN.
AManpa my EpuK GViinad €P Momnacu 6up-6upira HHcOaTaH Xapakarra
keaann. Yuby xapaxar pY¥ bepean scoi; cunoyenmp ned arananmy.

Usitioucing
(33 Faoru) f
Texromk yamnma
(Cypung)

4.8-pacm. Ceiicmuy yuok napaMerpnapu

54

S ——

LRI \-l'lﬂ-\l'l.‘l”li BA  3J1ACTHK l{y‘ma[m;u.‘-lapmmr MHK,RUPH
S R T TTOT WHEPIMACH BA 3W13MIa MarHiTy1acuHu Oenrusiaii-
RIS, My iacn 7,0 6¥aran sunsuna Y4OFHHUHT y3ywiurn 50
FEL R g, Yyokumur KaTTAIHIUHHA K?‘pCaT}’BHH napaMeTpnapnaH

P CRROMER MOMenm .~ TOF KMHCTAPH CHIDKHLI MOAYIHHUHT EPHK
UL B0 CIUoeH I aMIu Ty jacu K¥ynalt™acura Temur.

FUIRMIpInT - cumknura kapa6  ceficmuk YuoxkHuHr TYpH

I (e Anir), ramnama (c6poc), cypunma (HagBur) éxu 6ynapauur

SRR (koMOrHaunsckian) nbopar Mypakka6 KYpHHHIIAA 6 numn
MmN _'

LEREMEK Yaoknap  yyKypiura OVitnua SHIBHNanap KyHMaaruua
LTI

WK ghokyenu ~ ep koburu Wumza, Taxmunan 70 KM. YYKYPJIHK-
B Baran wosunanap, ynap 6apua 3HI3nIAnapHUHr 51% vy taurkun
iniin

WPHINROGe U — IOKODH MaHTHAZR, YyKypaurd 70-300 k. rava, yiaap
HE Srwiaparer 36% Hu Tk Kunanu:

WP porkyenu — aykypmarn 300-700 k. raua, Oy 3unzunanap
SRR sriutapusaEr 13% Hi tamkan stanm., Yykyp dokycan sunsmna-
W LYy Kima sonanapu (MuTocdepa MIHTACHHMHT MaHTHsFa cypunub
B Ouan OoFnKK,

fenmonux swisurarap Gapua SHI3HNANAPDHHHT aKCAPHAT KHCMHHH
HHHRI Kiuam. Yaap Tor Xocun 63 mimn auTocdepa nautamrapunuur Ep
Fpiiiapn OyinaG xapaxataapu 6unan 6ormux. EpHHf{ 1032 KHCMUHH
LM 100-150 k. yykypankkaga) EpHaunr ynkan Oynaknapu (6nok-
W) - aumocepepa nrumanapu Tawkun kumanm. Jlurocdepa muranapu
MRHOChepasary KOHBEKTHR OKHMIap HaTHXacH/J1a NOMMHIt ropH3oHTal
sipaaia 6ynanm. Jlurocepa nnuTanapu 6Mp-Guprra Hucbatan SKuH-
ARG, TYKHaHmK (KoNnU3Kua) HaTHXacKaa ToF Xocun 6ynuim xapaguu
PV Gopanu. Macanan, Xuna-ABctpanus QuTocdepa MAUTACHHHHT
Fipoont  nwrocdepa namrach  Gunam TYKHAWMIIM  HaTkacHaa
Sy w- Xumonoii TOr1apu Xocui 6¥nmb, XaHy3 maBoM 3TMOKIA. By
WAPAER - Sca ymGy  TOFNapHMHr HMXOSTHA  celicMuK l:ba{j.rmumun
Benrinaiian, by epaa aykypauru 300 kM. raua 6¥nrad swmuna Yyuoxnapu
My, bowka xonnapaa HTOC(Epa mnTaNapy ﬁnp-ﬁnpimaﬂ y30Kna-
HIH (Clipeannr) €ku Oup-6upura HucGaran HIUKATAHHO, CYPHIMIIK
Crpmeiopm) xomnapu xam (Macanan, Kanudophusnaru Can-Angpeac
PRI kaera sunsunanapau KeNTUpHG YHKapanu,

Fopionran X@pakatnap Hartwxacuga pyit 6ep_\{nqu BEPTHKAT
PYPHIRIIIIP TOF HHUHCIAPHHK Kyna KUCKa BaKT MYMaa K¥Tapuinumy &xu
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Tylwniura omub kenany. bynna cnmkHwaap 6up Heua CaHTHMETPHH
TALKAI KUIaAn, TeKHH MITMapL1ab TOHHA TOF KHHCIAPHHM MaHa L1y
CaHTUMETpAapra CypraH sHeprus MHUKIOPH Ky/a katTa 6¥namm.

Bynxonnap Epna KY4IH Ba Ky4cH3 3umsmianapra onub KenyBuu
Tysuama xucobnananu. Bynkonnu TOTnap HYHla HUXOATAA KU3WTaH ras
Ba napanap EpuvHr yeTkH kucMunary Karramnapra rokopu 6ocum Gepuo
Typanu. Lly BynkoH wumparu JIABATIADHMHT XapakaT/lapu HaTH®KAcH/a
KYMCH3  3Wisunanap 6yau6 Typanu. bynap ceficmonorus dannga
“BYNKOHNH TpeMop” (“Bynkonnu THTpauLap™) HOMMHHU OJITaH. Bynkon-
HUHT Tal€praHnmm Ba oTHTHI Kapaéuu OHp Hewa Hunpan 103 Aunnap-
raua 6y nuum Mymkun,

1883-turoa  Huoonesusndazu Kpakamay — eynkonu  orwmmmn
Hatwxacuna Kpakaray torumunr ApMH nopTnab #yx Gymran. Xocun
GynraH 3umsmna sa YHIAH KeHMHTH OyHaMH HaTHKachia Cymatrpa, Hsa
Ba Bopreo opontapunaru KYAa KYn axonu Xanok 6ymrax.

Hcnaupus, Wranus, Snowns sa AYHEHMHT GowKa Xoinapiiua
XO3HPId KyHAa XaM XapakaTaaryu BYJIKOHJIap MaBxy1.

Henyoayuon 3wisunarap EpHUHT vuky Kucmnapuaars ynupuauin
€xn Ep catxuna kysarwramuran tor Kyukuniapu (“ononsens”) watika-
CHiz Xam Xocun Oynaau. By XOAMCallap TEKTOHMK skapaéunap Gunan
Omian Gornuk 6y1Maran Xonja py# Gepanm.

1974 itunoa Mepydazu And moe musManapunune Buxkyuaex mosuda
HKKH KHmomerp Gananmuinknan 1,5 MHILIHAPI KYO MeTp Tor KHHCTapH
MuKTapo napécu Bonmiicura Kyunb tywmb, 400 kumwiMk Kumnokim
kyMuS to6opran. Kyuku HaTiKacHaa Xockn 6¥nran celicMuk TYAKHHNAD
3000 kM. y3owrnmkzar ceiicmux CTaHuMAIApaa Kaia KuinHran. CeficMiix
JHCPIHA 3¢a MarHuTyaa 6¥iinya S ra etray.

Texnocen JWI3UNAIap WHCORHMHT TabuaTra Kypcataérran TabCHPH
HaTibkacuma xocun 6ynamm, Bynapuuur acocmit  caGabu AOPOBHIi
NOPTIaTHILIAD, ep KaTnamnapuaan HedTh Ba Tabumi raznap ka3 onum,
karta cys ombopnapura cye iimrum  xabu €p KaTiamnapuiars
MyBO3aHaTHu Oy3yBum daonustaup.

Mucon tapukacuma I'aznu xoHH, TokToryn cys oMbopu Ba Gouwika-
napuy adtuur Mymxun',

1967-iiun 11-pexabpna Xunaucrounaru Koiina CYB oMGopura cys
TYAMPUNMUIA  HATHKAcHIA MariuTynacn 6,4 Oyaran swmmsuna pyii
Oepran. Byunaii Xomnap Mucpnarn Accyan, AKII naru Jletik-Mug cys
oMOopiapuaa xam KysaTwiran.

H R_E Sheriff, L.P.Geldart. Exploration seismology / -2Znded p.cm. Includes bibliographical references, ISEN
0-521-46282-7 ~1SBN 0-52 1-46826-a(pbk} @ Cambridge University Press, 1982, 1995,
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\emeopumaap KONHOTAAH Eprau Kenud Tyuruuiu aklf:::;:rfam;it
Wi xoenn Oynaau.  bynnai xonucaxap.uw:;l{ eKQHEprK-
Sttt iapin cabab Oynrannnrunn Ep reonoruk 1ap Hﬂgm s
Wisel dnrokacnaa kypumr MmymkdH, Onamson  TapHx

oauicura
Sk, i 1908 fiun CubupHUHT vaHryc J:la\pt*h::;lHI;IM!Iapm{H
PUUHEE MOTeOpHT  HaTHWKAacHa XocHn Glef‘aH €p CHA A

it H. 2013
¢ wie i Herepbypr sa Eponagarm celicmorpadnap x;ﬁn tzzramaxpwa
Wi puamerpn 17 M. 6YnraH METEOPUTHUHT -ngﬂunm 1
LU HTIOKACHIA XaM celicMEK TeOpaHuiunap xocui 0F. i

it X M H.
hin HUTAPHHAT TacHHl’bH KyHHArH Kaasania KelnTHpuira

4.1-xansan
3unznaanap TacHndu
VmymHit conuaan % | ) ATR——
Tinimin rypu sucobmia
lorronnk ! 95% ra AKHH - 9 raua
Hymonm 5% raua 8 raua
r rada
Heity aanmon 1% man KaMpoK ) 5 |
lextoren 0,1% nan kampok 5 raga
SO Tap TYIKILK 0,00001% arpodmzaa F—
HITHACICH 1 B
acada i uia
lunmna ycadaniueu baapoa yruanaou, YHH aHHKJIaI;;{ILaH?{Hg;ﬂ e
L OYaran sko#pary HHIIOOTAPHHM KYpHKAaH YTKa3MIL, axo!

yTKa3suI EKu

WULHIANH KaHaal XHC KMITaHIHIM XaKuaa c}'fposﬂomw:pﬂi'rh;w)mm_
Wy Tyman yayH ¢opMynanap opKalM XMCOOMaHraH aMIup
AR BCOCTIAHHITATH, ‘ e

' twina yakuoazu bupunyu maviymomiapoa yﬂfmr ::;Hiégin o
GUiinam, YyHkd sSKuH atpodnaru ceHcmocmnuumggﬂammﬂ;“““r
VA annan MardaTyla aHHKIaHaau. )Kauaﬁml(o;ﬂ e Ehat
WAL YAACH, YHMHT 9yKypaury Ba Ep rozacuaa Ham
e i s
Omm.apsnii  axbopor BocuTanapuaa 3uaA3HIA ’:::qm}?canamni
Gepiiiattranna kynuada PraxTep MarHuTydanap Wikall

ke Ounan vankawrupunaau. Hatmkana “Puxtep wikanacu ﬁzf:::?
G’ leran HOTYFpH MabJIymMoT Gepunanm. 3HJ‘13HJ‘I-EI Zqoﬁryﬁaﬂn

HYRVIUII ep 103ura SIKMH 6Yncua KATaNUK XaM !;::m;) e b

Mo, maruurygacu 8 6yurad yuok 10 KM, uyKypauka !

pomennnen okananuk 11-12 6ann 6ynanm, aeitnuk. Jlekuw arap wy
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MarHUTYAanM 3uismuta Yyor
SHa1a y4Horu 50 kM. wykyprnuk
M ) na xoit o
ananauk 9-10 Gamn 6§ mumu MYMKHH namran 6yca,
Sunzun > . . '

Hammacmaa Mazrumydacu ceizcmorpaq:map E3YBMHM Taxiaua xmmmu
ot Rostuanon L{z;m)manaﬂn. by uwikanaum 1935 Hunza aMepHKaIH|
IHKa'.'ac:r 6. -Puxrep Taknug sTraH sa YHHUHT wapadura Puxmen
¢ Ne0 HoM Gepunran. Puxtep wkanacn 1 gan 9.5 i By

3U1 y
3Hlla HaTIKAcHAa XocmI G¥nran cumkumnan 10 Gapobap karra

IHEPTHACH 3ca — 30 6apo6 4
ap. Kyiinaa Puxtep m Uik
nap TacHupu k enTHpTan, P mkanacu 6¥itnua sunsuna-

T T Wi ——————___ 42-xagsan
|[ - | MarT'ryna | 3umuna typy |
‘ T el e, —f—— T
] 2__{]___ _Tlis rada _J Exrun |

Y Mramdlraa | Vgeaman |

hal 4 _I[ i 4,8 raya | MybTaaun ;

%1 4.9 naw 6,2 raua | Ypra =i

. 1 3 ' o |

|+ _%_I,_;zan 7,3 raua | Kyunn o |:

s | 7.4 nan 8.9 raua i K T
L - | aTacTpodux

i A
M=log - 3.21)

Marun f
Py T‘fyﬂ‘anapﬂum TYPAH Likananapu masxyn: mokan MarsuTy/ia
xa)ﬁ, g YAKHHNAp opkaiu Xucobnauran MarHuTyaa mkanacu (N'I é}
M TYJIKHHNApU opkanu Tonwmnran MarHuTyia wkanacy (Ml\%)‘

CelicMMK  MoOMeHT 6yii
Hya (MW).
Kyananunanm, (MW) Xosupru naiitna MW mrKanacu

M =
W=9.5 uu tawkun yrran. (Puxrep wkanacu Oyivua 8,3 Gannra renr)

3H' qu H Ma H“Iy B p 5’ |
J ]90 2 0
M I | Jara sra 3K I3MNnana “ HHN K() IVMO A 1
( 835 ).' 1523 i”ﬂ] JIIIOHIUI:’{ a (I'! 835) aH“K“IaI” dH. Mal:c""ﬂil a‘:“'l;

P | s, 6Ysran suisunasuHr 100 kM. onvuenTpan macodazar
St yanen O ra tenr ne onMHraH,

Viian oneprusic 100 kr. atom GoMOACHMHWHT 3HEPruscHAaH
L L0Y 10 apr) Gup newa mwuimon GapoGap xatra. Macanan, Amxobon
LA siwnacuaa 1079pr, Xaur (1949) sunskiacuaa 5%10*3pr, Yunm

LIUG0) siswiackaa 1079pr aHeprus axpatud unkkad. Byryn Ep wapu
" 26,
Uil OGup  Hunpa 3wenanapaas ypraua =0,5%1073pr  aHeprus

A,

1OKOPHAA KeNTHPUIITAHKAEK, SHUN3HAATAPHUHT akcapuaT kucmu Ep
WAL TeKTOHKK kapaBnnap 6unan 60rnuK. EpHUHT yCTKM KHCMHUIA
Py xun Onoxnapaa gedopmauusnap opTH® OopuiuM  HaTHXacHaa

P sHeprua #nennub Gopaau. by sHeprus TOF JKHHCIApHHHHT
MyCTAXKAMIMIMOAH OpPTHO KeTca &puK BYKyara kenaad. JKansania

Mt i yan oprnd Gopumk 6wiaH YHOK Y3YHIMTH Ba YYOK KEHTIMTHHUHT
VALAPIIGN KeJITHPHIITaH.
4.3-xansan
Maruuryaa [ V40K y3yHIAHIH, KM. I V40K KeHIJIHIH, KM. |
5,0 | |3 S I
6,5 26 18
7,0 50 30
75 L 100 ) 35 _|
8,0 200 50 |

(elicmuk xagannukHu 6axonamaa Va6ekucron Ba Gonika KynruHa
Munnkatnapaa Menseges-llinonxoiiep-Kapuuk (MSK-64) Tomonunan

fviniran 12 6amu wkana kynmnanunagn. By mkana opaui (3un3unara
GUPAOHUTTHIHHKA OLIMPHII YIYH KOHCTPYKLMATApH Ky4aHTHpHIMaraH)
HIHDOTIAP YUYH TaITyKTH.

! bann. Cezunmac 3unsura. TeOpasuLiap KaJalaury nact, TYNpoK
ielipninuin akar celicMorpadnap opKaTu Kaia KWIMHATIH.

2 bann, Kyuwcus swizuna. TeOpanumnaprd daxat OuHO HuMAa,
WiiKen, 1I0KOPH KaBaTIapaary aipuM KUIIWIap ce3aiu.

! bamn. Kyucus s3unsura. BUHHO WuWjard afipum KMUIWIap celalu.
i Maliponaa ceswrapin 3mac. TeOpaHumnap XyOaum €HIHI 0K
Mitiinen Yrranga xocunn O¥mamuran teOpanuwra yxwafad. babiu
SR KHCMITAPHHET TeOPaHHILK Ky3aTHITaIu.

I Gann. Ceswrapiu mebpanywe. BUHO HYMIATH KO KHIIMIAp,
W isnan allpum kummunap cesaau. bab3u Xonatnapna y#KyAaH yHFoTamu.
Felipauyuuiap XyaM OFMp FOK MauiMHacH ¥YTraHga Xocun Gynanuras
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rebpanuiura Yxuraiinu. Hepasza oitnanapu ga HIHUI-TOBOKJIAD 3MpuI-
nmalinu. Jlesop Ba MOMTAPHHAT  FHKMpRALy, MebesmapauHr KaJaTHpalu
Kysatuianu. Ocunran KHCMIAp TeOpauasn. Mnum wumnary CYIOKIHMK
TYJAKHHNaHAaH, bup xotina typrau aBTOMOGM/IA TYpPTKH ce3umany.

5 bamr (100 #urda 15-25 Mapma 6ynadu). Nespnu yxnaérran
XaMMa oxamiap yironagw, HAHLLIApAaTy cyloxnuknap TYAKUHIaHa M,
0ab3u  enrun KHCMIAp  armapriinig, HOMIUIAD CHHMIIH MYMKHH.
Ermonapra ITHKACT eTMaiau.

6 barr (100 surda 10-15 Mapma 6yracu). Kumnnapna KYpryn
naigo 6¥nanu, Tebpanuinap fopHlIra xanakur Gepamn. Buwonap waiixa-
A4/, OCHIIraH KHUCMIIap Kydu Tebpatann, Haum-rosoxap araapuianm
Ba CHHanM, nonkanapaaru AKACMNap TyIIHG keTagy. Mebennap chmkuimy
MYMKUH. Wudraan yaur TyWanu, nesop cysoknapuaa maiina Epurnap
naino 6ynagn.

7 6ann (100 twrda 4-6 Mapma 6ynadu). Kyana KYpKyB naiijo
Oynanu. Tebpamnm OEKNa TypWmra xanakur Hepann. Me6esnap

€TalH, MapaeBOpnap Kynamu MYMKHH. AcocHuii Aesopnapna Epuinap
naiino 6ynumu, CYBOKNAPHUHT COYMINHD KETHLIH, OIOKIAPHUHT CHmwy-
UIK Ky3aTHaagu,

9 barr (maxmunan 300 siwrda | Mapma). EpHUHT k¥ Koilnapuna

Oysunumim, 6ab3n NAHEJIADHHUHT CHIDKHIIH MYMKHH.

10 6anr. Baitipon Kuwnysyu sunzuna. K¥nruua 6uno sa KYnpuiiap
Kynaiau, ynupunvu sa KyuKemnap xocun 6¥aany.

11 6ann, Kamacmpogux  sunzuna, Bapua OuHonmap xynaiinu,
AanAWagTAa Y3rapuwm pyit 6epaju.

12 6ann. XKyda kamma Kamacmpogha. Ovmasuii KMpFUHTa, pensed-
HHUHT KaTTa Xyayauaary y3rapumnapura o6 Kenamu.

By mixananan Tamikapu sna AKlllna 12 6amu Mepkanau urkanacy.
Anonmaza 9 Gannm SIMA (Slnon mereoponorux AreHTIIMIH) WKalaiaphy
Kynnanunany.

Ceticmurcnux — OMpop Xynynnaru SHI3HNANAPDHHHT CTATHCTHK Aami-
Jndrd. Y 3ummuna YuoknapunmHr MaBXYIUIMIH, yrapHHHT MabJyM BakTt-
Aa KaHTapumub Typuwn Gunau Soruk. Epuunr mecmnmk OKMMH, ep

&0

SOBHEWARTI CTPYKTYPATAPHAHT M30CTAaTHK MYBO3aHATH, YHIA h;e‘iaéT[;aH
HHIOTEN penMaap Xakujaa MabiyMoT Oepaau. By pexumnap, V3 HasOa-
PRI, Teicronnk apadunapiunr daonaamyiny Eku cycTnamuiuHy Gen-
P, yinby Xy ayiHMHT CefCMOTEKTOHMK NOTEHUHATHHK benrunaiiam,

i m-'um'n npocHO3 Kunuu CERCMONIOTHAHKUHET 3HT .I[Oﬂzapﬁuaaan‘t])a-
Ciimp. Hpornos yu kucmman ubopar 6¥naau: 1) 3umsuna xoiumu: 2)
HUEIUT BAKTHHM; 3) MAKCHMAJl MArHHTYIACHHM, SBHU 3HI3MIA KYSHHH
AR,

Jnnanna xocun 6YIUI KoMK Ba YHUHT MakcuMman KY4W 3IXTUMOIH-

Wi anuicranr Gopacuia reoioTMK, TEKTOHHK, TEKTOHODHM3HK, CelicMO-
IEKTONNK METOAIAp MaBKyN. Yiap CeHCMHKIHKHHHT TYpIH Me3oH Exu
Benrwrapunn ypranumra acocnanran. Cyurra fiwnnapaa Typas I‘eOa;?ra-
K B TeONOTHK KYPCAaTKHUI2PHUHT Y3apo GoFmMKIMKIapHTa acocran 35-1
(popmasaran METOAIAp AXWIM HaTHXka Gepmoxsia. bynna ceiiemuxiuk

Owian Gornnk 6up xanda kypcatkuarap 3XMniapaa Typau nacr;,-plﬂlap
fpaamuia ep KoOUFHHUHT GHp-Oupyra sKuH 6ynraun TYPAapHHN mpa mﬁ
Gepann, ynapHu ceHcMUKITHK OuiaH OHpranukna KWiMHaIuran Ta.\,m,-‘s.n
Fpaaviaa xapuranap Tysunand. KOKOpHaArk MeTOANapHHKET PHBOXIAHH-
I XO03MPrH BaKTIAa 3WI3WIA KOHH Ba OepwiraH Xymyana MakcHMal
KYHHHH IPOTHO3 KHITKLI Y4YH aHYa HIDOHWIH acoc 1e6 KapanMokia.
3un3una conup G MM BakTHHM Gawopar KWinL 3Hr3-1}'pax1f_a6 Ba
fikun opana xan Oymumm kuitvH Macana. BywuHr acocwii cababmapu
ruya:
’\.‘r’““ﬂﬁ SHIBHIAHUHT MYKaMMal Ha3apuAcH OyryHr# KyHaa wuuiab
YIMKHITMAraH.
”'KIWZN-I 3un3unanap acocaH Karra 4yKypaMKIapaa pyit Oepuiu ca(EaGnH
YIApHK TYFPUINAH-TYFpu Typiu acbobnap €pramuna Kysatuim Eku Yiruad
OYnmacnrruaa. y o

3. 3umsuna Gunan wiMuit TaKprGa YTKa3HI MYMKIH 3Mac, HYHKH
Xap Gup ceficMuk Xoauca ¥3ura Xocnury Gunan axpanutd Typanu. .

4. 3un3uia HaTIKacKaa Xocu 6yirax €pHKIapHH KOMIIBIOTEP EKH
nabopaTopussa MOAENAIITHPULI HINTAPH GoLIaHFIY 6ockuuaa, Gynap-
JAH ONMHTaH HaTWKAnapH# pean Tabuuil swiswnanapra Taabux Srum
MYMKHHITHTH HO2HHUK. -

5. 3unsuna coaup GVnumm daskynonta Taco,amtmﬁu XOAHCA, YHUHI
Oy rtabuarunaH KaHya Kkyn 3wisuna yprauunadrran 6ynca xam aHuK
ME30HH TOMHMIMAETHD. 3UN3WIaHNHT TacoAHGUIIMK napaXacH, Macanan,
atMoc(epa TypOyNeHTIMIruAaK KYn MapTa KaTTa, SbHU 6u3 arMmocdepanu
YpraHuiiaa Ky3aTyBIapuMu3 aHHKIMTHHUA OUIMPHG, 06-XaBoHU MpOrHO3




KWIa OfcaK, 3MJI3KJIa BAKTHHH KaH4a aHuK Ba KYN Ky3aTCaK Xam MporHos
Kusa onMaimMus.

Kynoca kwiu aiiTrania, XO3MPru BaKTaa SHI3WIAHH MPOTHOI
KWIMIIHUHE GUPOPTA XaM HUIOHWIH METOAM Muiad uuKuiraHyya iyx.
3umuna GUINKaCHHM aHWK TYLIYyHMal TypuD, MpOrHo3 KMIMII MyMKHH
smac. 3un3una (pU3MKacH MyaMMOJIApH Xai STHIMAaraH, myHHUHT y4yH oy
Ep du3vKaCHHHHT eYMITHLIA JO3UM OYsiraH 3HT acoCHit MyaMMOCHIHP.

Oii 6a Mapcoaeu 3uzwianap. Ky&m cuctemacunary caiiépanap sa
yiap WYNAOLUIAPMHUHT CEVCMUINIMIH Xakdia MabJyMOTiap Kynaitubd
Gopmokaa. Macanan, Benepa (3yxpo) cafiépaciia By/KOHIap dhaonuaTH-
HHHP Kywinjiury, Benepa CHAKMHUIIIAPUHAHT MaBXKYLIMIH aHHKIAHIH.
Onwrepuudr #ynaowyn Hoaa XaM Karra BYJIKOHJIap GOpAUIHHH
AKUIHunr “Tanumen” cyHBRI HYNIOMWLA TacCBHpra TyLIMprat. YmyMmaH,
BysikoH (aomuaty Ky&m cHCTeMacCHHWHI YCKKa THIaHT caiiépanapu Ba
VNAPHMHT HyII0MIapy/1a Ky4IHPOK SKaHIHTH aHHKIIAHTaH.

Oitna 6upuHun ceiicMorpadnap 1969 finnna AKIIHuur “Anonion”
KOCMMK KeMalapH TOMOHMIAH ypHatuirad. bup-dupunau 1000 km. raua
macodana kofnamTHpuaran 5 Ta macr wacroranu (2,2-15 c. AABPIIN)
ceticmorpagnap #unura 600 xan 3000 Taraya CEHCMHK TeGpanuap
&3ysunu 1977 #nirasa Epra xyHatub Typras. TeGpaHywinapHUHT akca-
PHATH MarHMTYAacH 2 Ba yHJaH nact G6ynras. Kaiin kununarad Of cuiki-
HWUIAPH Y4 rypyxra axpatuirad: Ep Ba KyEIHUHT TOPTHI Ky'Wiapu
rascupupary (“npuins”) 3wizunanap, YJIapHHHT HYKypaurn 800-1000
KM. TEKTOHMK 3WISHIANap — 9yKypJukiapy Yprada 25-200 km.; MeTeoput
Ba GOIIKA KOCMMK XMCMIAPHUHT TYIUHIIHAZH XOCK/ O§Iras 3usumanap.

Ol ceficMorpamMmaniapu Oup-Oupura yxwam. YiapHEHT acocwuii
XycycusTnapu iyHnaaH uGopatku, ynap Epparnnan Kypa Y30K BaKiiIH
#3yB Ba TeOpaHMULIAPHUHT Kyla KHYUK 6ynran cyHuIn Ko3QruMeHTHra
sra. baw3u celicMorpaMManapHUHT HHUcOaTaH IOKOPHPOK HacToTalw
€3yBnapuaa 103akd TYNKMHIAp XaM aXparHiraH. By ceiicmorpammanap
Oiinunar 6Mp Heva KaTnaMu GOpIMIHHU KypcaTain.

1976-funna “BukuHr’ KocMHMK annapars Mapcra ceftcmuk ac600-
napuu Tymmpan. JlekuH, ceficmorpadnap MOIYNHHHT Y3uza xomam.
Vnapuu MapcHHHT TpyHTHra YpHaTHIl MMKOHHMATH Oynmmanu. Mapcia
KyJa KY4IM 1aMoJuiap JCHIIK Tydaim onuHran celicMorpaMmanapiia
xanakuT GepysuM Tebpanuuuiap kyn 6ynau. by ceficMorpaMmanapti cc-
Nexips KHIHII HATHKACHAA XKy KaTTa IXTUMOJLIHK Ounan Outra mai
HMTYacH 3 ra TeHr 6yaran Mapc sunsunacu axpatunad. Kynnanasr sa
6yilnama TYIKMENAp axpaTwinG, snuueHTpar macoda 1 10 kM. 3KaHIHIN
aHuKIaHIN. By 3WI311a TEKTOHHMK 3HI3HNa 160 TAXMHH KIITMHMOKIIA.
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4.7, Ep nukH TY3HIHIIHHEUHT XO3HPTH 3amon moaeanapu. PREM.
Slxun pakTaaprauya EpHHHC SHT TaH OJMHIAH ceilcMMK MoAenjapu-
it Gupu K E.Byanen (1963) monenn 6yaub kearan. by mosenaa KyHH-
A reocdepanap axpaTunras. A —ep xoOurH (33 kM. rada); B — MaHTHA
(11413 km.); C — (413-984 km.); D - (984-2898 kM.) Ba €p ﬂzipocu E -
IHOK-4982 Kkm); F — 4982-5121 kM. G — 5121-6371 kM. KefiHUIHK
I Lynnen D KaTHH D' (0,84-2700) Ba D" (2700-2900 km.) kariapra

wpirran (4.9-pacm).
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4.9-pacm. Ep Ty3WIHIIHHHAT anbaHasHil MOJETH
(K.E.Bysuien 6yiin4a)

Xo3upru BakTaa OupMmyH4a MypakkaGnamra Ooiuka Typaars
MOAEIAp XaM MaBKya. DHE KyN KyJs1aHWwIagTral MOJeNb A.JI3uBOHCKH
wi JLAnnepconnunr PREM (Eprune napamempux peghepenm moden).
liy MOJI€/I/1a aCOCHH POIHH 7 MWIIHOHIAH OPTHK CEHCMHK Tpaccajiapiars
KysaTyBjiap HaTHKanapH OyHuua XaxM TYIKMHIAPHHAHED Te3/1MKIapH,
0K TYNKMHIAp TeMWKIapHHKHT 500 pmaH OpPTHK TpaccajapH,
{YAKMHIAPHAHT  JOTHIMIIK, ePHUHT xycycuil TeGpanuuLTapy J1aBpH Ba
AMIVIMTYIANapy XaKuaard ManirymoTiap, GyHnaH Taukapy, aCTPOHOMHK
Wi rpABMMETPUK MNapaMeTpap: CpHHHD Maccacu, ainaHMil  YKura
jncbaran MHEPUMS MOMEHTH Ba X0okasonap xucobra oJHHAIH.

PREM momenuaa Kyinaaru reocepanap aXPaTHITaH:

1. Ep kobutH (EC); oxean 0CTHIA — 11 kM., KuTBaNapaa — 35 KM.;
Yprava — 25 KM.

2. Jlutocdepand MAHTHA (LM) — 80 km. raua.

3. Kuunk Tesmaknary sona (LVZ) — 80 kM. nan 220 kM. ra4a.

4. UM’ (220 km.) 30Ha Ba 400 KM. uyKyp/Uaari Yerapa opacuiaru

SLINE
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5. Pa3zasuit-yTHwNap 3onack (TZ) 400xM.1aH 670 kM.rava.

6. Kyitn mantna D’ — 670 km. nan 2890 xM. rawa, YHHHT acocuaa
D" kat 150 kM. KanuHinkaa,

7. Tawku sapo OC — 2890 kM. gan 5150 kM. raua.

8. Muku saapo IC — 1220 kM. paauycnu.

PREM Monenu EpHMHr Kylinpard napameTprapuuu ¥3 uuura ona-
ma: Oyinama Ba KyHaanasr TYnkuHiap Tenukaapy, K — xap tapadaama
CHKHJTULI MOIYJIH, p — 3U4JIHK, | — CHIDKHIL MOIYIH, MYCTAXKaMauK Qs,
dK/dP — Gup suHcnm 3macnuk napameTpaapu (4.4-xaznsan).

PREM wmonenn Ep ¢usuk monennapuuunr 6apua MYaMMONapHHH
Xan Kuna onMaian. KOKOpH MauTHs Ba OKeaH OCTHAA KaTlJamIapHHUHT
aHM30TPONMACH Ba OMP JKHHCIH SMacNuUruHu Gaxonaiiga XapopaTHHED
TaRCHp 3THIK Gopacuna 6y MojesTa AaHUK/IHK KHDHTHITHIIH MYMKHH .

4.4-xaaBan
PREM mopennaary Epunnr ¢gusuk xoccanapu

Karnam }-[ KM. rfgl’“; K:?;; K:SZ: Qs |K,10"Ia | p.10''[Ta d}]i’d_:
| EC__ |25 | 29 68 | 39 1600 075 0,44 -
(M |25 [ 338 17811 | 449 [600 | 132 | 068 | -06
L7 '80 338 | 808 | 447 |60 | 13 067 | 0,7 |
vz |80 1 338 | 808 | 247 | 80 | 13 067 | -07 |
" 220 | 336 | 799 | 442 | 80 | 1.27 0,66 | -08
o (220 [ 344777856 464 [ 143 153 | 07 | 323
| " J400 [ 354 | 89 | 477 |143| 1.4 081 | 337 |
400 | 372 | 913 | 493 | 143 19 091 | 7.26
1z 600 398 | 1016] 552 | 143 249 121 | 809
600 | 3,98 | 10,16 | 552 | 143 | 2,49 121 | 237 |
| [67017399 (71027 557 | 143 2.55 124 | 241 |
p 1670 438 | 1075] 595 [312| 3 | 155 | 304
[2740| 549 | 13.68 | 7,27 | 312 | 64l 29 133
D |2740] 549 1368 | 727 [ 312 641 29 | 1.64
a 2890 5,57 | 13,72 | 727 | 312 655 284 | 164 |
oc 12890 99 806 0 0 | 644 0 3.58 |
~ [5150] 12,17 | 1036 0 0 [ 13,05 0 3,76
c 13150 1276 | 11,037 35 85 | 1343 | 1358 | 2,32
6370 13.09 | 11,26 | 367 | 85 | 1425 | 176 | 234

Ywby xansanian Ep reocdepamapu Kyinmparu ¢usuk xoccanap
Oyiinua axparwiradn KYpuHUO Typubau: a) ep KOOHFM: 3W4IMK Ba
SMACTHKIMK MapaMeTPIapMHHHT IOKOPH MaHTHANATH Iy KYpcaTKuu-
NapjaH aH4va KHIMKJIHIH,

" R E Sheriff, L.P.Geldart. Exploration seismology / -2nded.p.cm. Includes bibliographical references, ISBN
0-521-46282-7. -1SBN 0-521-46826-a(pbk) @ Cambridge University Press. 1982, 1995,
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(1) 1oKopn MaHTHA: YyKypauK O¥iinya QU3HK XoccaslapHUHT TYp/iH-
Wi Yarapuiig — acrenocdepana 6yinama TYNKHHIAD TEINHIH BA CHKUNHLI
MONY MM nacafiMipaal  KeiinH Oapya mapameTplapHUHT TYCHLIHM
Y ARTHIAIM, alHHKCA, MAHTHAHMAT YTH 30Hackaa (400-700 KM.);

) Kyitn manTus: 6ocum ommiM Tydainu IMACTHKIMK MOAYIIAPH
Wi AUTHKHANT y3yKkens YeuB Gopuund; yHUE TyOuaa uyKypnuk 6yiiuda
GYIMa TYIKHHE Ba CHKWIMUI MOMIYJIM KYpPCaTKWYNapUHWHT Y3rapmac-
nuim,

1) TAKA SAPO: KYHIANAHT TYJIKHBIAP TE3IMIY Ba CUIDKHIL MOJYJH
Y PCNTKUYIAPHHUMHT HOTa TEHIIUrH, Oy XO0JI MYXHTHHHT CYIOK XO0/174a
womrnan kypearagn. [lyaccon kosbduumentu 0,5 Ba kyHmanasr
iVuiap GYHuua MycTaxkaMJIMK KYpPCaTKM4H HONra TEHIVIHIH Xam
IKOPUIATHIAPHH TaCa KT IH;

i) Huky sapo: 6y epaa KyHganaHr TYAKMHAAD TE3HIM Ba CHIDKHIU
MUY HONIaH aHya roKopH, [Tyaccon koadduuHeHTH 3¢a KYTIPOK CYIOK
MLIIHMEHTA AKHH.

ManTusaaa g kaM Yarapaau: y 670 kM. raua optu6 Gopaau (10,014
M/c’), 1470 kM. 9yKypaukaa sca MEHUMyMra eTi6 (9,93 M/c?), iHa MaKcH-
MyMra SIpOHHHT Yerapacuaa etamu (10,68 m/c?).

MyXHTHHUHI MYXHM niapameTps — ceficMuk napametp (@), 6y karra-
ik GViltaMa Ba KYHAanaHr TYNKMHIAD TE3NMHMKIApH OpKalnu xucobna-
([RVIITE \ .

o=vz-QuF=%;

by dopMyna KaTtihap opacuiard 3WHWIMKIAp TaKCHMJaHWIIMHH
Gixonam y4yH HouiaTAnagu.

CelicMUK TYTKHHIAPHUHT TOF JKWHCIApUAa TapKalMil KOHYHIApPH
reomerpuk ontukanunr X.['wirenc, [1.0epma, B.Chemnumyc Hykrau
HAsapIapUra acocianraH.

Hasopar caBosnapu
I, CelicMonorsk MabaymoTiaap 6¥itnua Ep KatiaMiapuHHHT X0NaTH Kauaaii?
1, Ep koOuruaa celicMMK TY/IKMHIAP BA YIaPHHHT TEXTHKAAPH KaH1aH?
|, EpHMHr HYKM KHCMHIA CeHCMHK TYJIKHHIAp TapKaIvIy KaHjiai?
A, Noiirenc, @epma, CHeMYC HYKTaH HazapIapuHH TYMYHTHPHO OGepunr.
A, EpHMHT HYKH BA TAIIKH SOPOCHAA XaXKM TYIKHRIAPH KaHAaH?
6, Ceiiemonoruk Maniymornap 6yiuua Ep reocdiepanapuny axpaTraiiHg

IYILYHTHPHHT.
/, Ceiicmuk 40K napaMeTpIapHHH aliTHHT.

N, Jnn3uiany NporHo3 KHIHII MyMKHHMH?

9. Ep MMKH TYSHJIHIIMHHHT XO3HPTH 3aMOH MOJIEJUIAPHHH QIETHHI.
10, PREM monenvuny TaspHdIanr.




5-606. EPHUHI MCCUKJIUK MAWTOHHU
5.1. EpHHHAT HCCHKJIHK MaliiOHH

Ep koOwuru, ymyman, autocepana cogvp OynagMraH TEKTOHMK
Xapakatnap Ba AedopMauuanap MeXaHHK, KHHETHK 3Hepruanap
Maxcynuaup. AMmo, Oy sHeprusap — EpHUHT 10KOpH KaTTHK KOOHKIapH
MOJUIANAPUHUHT OYIIOKNAHUII EKH 3UYNALINII, KEHraHHI EKH CUKHIHLI
KapaHNIapuHi KeaTHpUO YWKapyBYH MCCHKIMK JHEPrUACHHMHT Kaiita
Yarapran KypunMmu. bynpmait kapaéH Ep pHBOXNaHMIN TapHXHIa
V3JIYKCH3 JaBOM 3THO Kelalu, yIapHUHr py&0ra xenuiny, ¥3 HapbaTHna,
Y3IYKCH3, JKyHla KaTra KyBBaThnard MccHkIvkeu Ep Oarpmaan axpab
uMKHIIHEN Tanab kutamn. Ep Garpuaan xo3upry samonna 4,2 x 10 W
MHKIOPAA UCCHIUIMK OKMMH axpal, KaTTuk Ep ro3acu opKanu MyTTacull
aTpoh MyXHTra TapkaérraHnuru ucbor kunub Gepuiau.

Ailiuad myHH Hasapaa TyTrad Xonga “Ep — HccHKIMK MaimuuHacH”
merad wbopa kenud yMKKaH. By MauIMHaHH Xapakarra KelTHpYBUM
HCCHKTHKHMHT 3aMMH YYKYPNHKIApHIaH YMKHILH, YYKYPJIHK OpTraH
capy XapopaTHMHT XaMm opteHO Oopumu, loKopuaa Kala KWIHHTaH
muKAopaa OaxonaHaéTraH WCCHKIMK OKMMH JanWiiap acockdaa Vi3
ucbornHu Tomrad Oyncama, Tabumii caBon ro3ara KejganH: KaHzpail
omuinap Oy HCCHKNUK OKMMUHHE KenTHpuO unkapanu?

5.2. UccHKIHK OKHMHHHMHT Manbanapu

Epaard MCCHKJIMK OKHMHHMHI acocuii MaHOaH aHbaHaBMi (HKpra
K¥pa, paduoakmug 21eMeHmAapHune napyaranumudan  YMKagura
HCCHKIMK IHeprusacu xucobmaHanu. XakukataH wyHpaimu? Bysu 6us
Kyiuaa kypub unkamus.

Cyurru Huwinapaard TanKMkoTnap acocuia pagHoreH maunbanan
TAlIKAPH MCCHKJIWK OKMMWHMHT Oomxa wmapfanapm XaM Masky/l
sxannmuru ucbor kwaub Gepwnau. bynap: EpHHHT MEpOCHH MCCHKIIMK
sHeprusacH, rpasuTaimor auddepenunsnanun suepruacu, Epra O,
alinukca, KyEIHUHT IpaBHTalMOH TabCHPH SHEPTHACH.

5.2.1. PagHoreH HCCHKJIHK

XIX-XX acpmap opanufuia pagHOAKTMBIMK Kamldy KHIMHIYHIA
kanap, Epumur wuccmknurd Kaut-Jlannac ¢apasusicu nebd aramypuu
KOCMOTEHMK Kapamra MyBO(GMK YHMHT OupnaMdd  OJOBIH-CYIOK
xonatuaan Mepoc 6Yaub konrad aed TacaBBYp KWIHHap 3a. AMmo, Oy
duxp Ep coBumm BakTunH, sbaM &wuHu 100 MIH, Hnnpad owmacnuiy
XaKHIaru (PUKpra acoc/aHUUHA Tanab tapau.
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PAIMOAKTHBINK XOIMCACHHMHI Xawd KwiuHuuM ep xobwruaa
PUAMOAKTHE  SIEMEHTIAPHART  MaBXYATHI#  “MepOCHIf’  MCCHKIHK
(P nyura YHKapuo, MIM CaxHacHaH YMKapHO TamnanM. Hlynaas
Oyl k§nruna TankukoTuunap EPHUHT MUKH HCCHIJIMTHHHHD acocwuil
Man0an  PAZMOAKTHB SNEMEHTNap, OHI aBBANO, KOOMK Ba MaHTHA
CPKHOMIATY ypaK, mopuii 6a KAIUITHUHE RAPYATGHUUUOGH XOCHT OYITaH
mioprus 1eb xucobnaiian.

Amepukanuk reodusuk B.Bakbenunr xucobnawu oyiuya, paiuo-
Fou ek Ep yMyMui HCCHKJIMK OKMMMHUHT Vs KHCMHHHU TabMUETAP
W, SihHM, yMyMH# HCCHKIHK OKHMM — 4,2 X 10" W 6ynca, pannore
wecwiomk 1,14 x 10" W ra Tenr.

Tabumii pagMOaKTHB 3MEMEHTIAPHMHT aCOCHH 3axMpacH (90% ra
IO1HH) KOHTMHEHTA KOGMKHMHT JOKOpHM KaTuia Mykaccamnauirad. By
WA OKeAaHJapia PajMOAKTHMB MApYaNAHMUIHMHI OOWIKA MaxcyioTH —
OIMAMKET Kyaa 03 MHKIODAA @Kpanuiiv OWIaH XaM Tac[uKIaHann.
Afp OKeawrapaa MCCHKIHK OKMMH DajiHOaKTHB NapHanaHHll oKubaTH
Gitan Gornik Gynca, yaukr Mukaopunas daxar 5% u reqmi axpaiuny
xicobura TYrpu xemap oSKkadH. DByHuHr yCTHra, arap paivoakTyR
\ICMEHTIAPHUHT acOCHli MaccacH KOHTHHEHTA! KOOMKHHHT HOKOpH
HeMMa MyX)accamnamrad Oynca, ynap akpaTajuran MCCHKIHK aH4a
HYKYPJIMKIAr® TEKTOHMK jkapaHnap Ccoaup Oy auimnuruaa cesmjapiH
AXAMMAT Kach FTHIIH MyMK#H SMac'’.

Jlemax, pamuored uccuknMK Epaaru  TeKTOHMK — aoniukuy
risMuHad TypuuM yuyH capd OymadrraH HCCHKIMK 3HEPIHACHHHHT
peockit Tamkua 3TyBun ManOau ne® aATHII MYTIAKO MYMKHH 3Mac.
MCCHK/IMK OKUMHHHHT MYXHM Ba aH4a 4yKyp/Aard MaHOalapu MaBxy/.

5.2.2. EpHHHT MepoCHil HCCHKIIHTH

by wman6a EpHHHr akkpeuus Ba KHMCMaH [pOTOILIAHETA
janpnapuaaH Mepoc OYnud KomraH. ABBAINH duxpaapaad  dapkiu
Yiapok, Ep mpoTomnaxeTa AMCK KYpHHUIIMAA OHpMyHYa KH3dUIra ay1op
OYnran. Bynaxak Ep maiigo 6ynumw obnactuia xapopar 1000-1200°K
raua etraH. AKkpeuma kapaéuuna Ep oky@a cesuwnapid fapaxana
KH3HIAH BA YHMHT caTXuaa &k yHua Karra OYmmaras GyKypIHKIA
UMATMATHK OKeaH HHHI XOCWA OV/AWWHW TabMHHNaraH. Ammo, 0O
AKKPELHOH MCCHIJIHKHHMHI KaHYa MHKIOPH XO3MPrH JaBprata caknanud
KOALAHIMTM Ba YHUHT cailépaMu3 JHepreTHk OanmaHcuiard poiu
KANIAMIMTHHE XUCOBIAIHAHT HMKOHH HYK.

1" A A Abidov, 1. X Atabayev, D.D. Xusanbayev va boshqalar. “Yer fizikasi”. —T.: “Fan va texnologiya”
nashinyot, 2014
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5.2.3. Yykypauk rpaBHTanHoH nuddepenunaaEMIHHAT
HCCHKJTHTH

1971 ¥mmn Poceust pusuk-matematux onumHy, reonor O.I.Copox-
THH palHOaKTHB 3NEMEHTap napyajaHHIUHAaH YUKAIMTaH HCCHKIHMK
Epuunr acocuii suepruacu nerau bukpHu nryGxa ocrura onanu. By onnm
Epuunr ucnumaa acocuit man6a cudaTHaa MaHTHs Ba AAPO Herapacuia
coaMp Oynanuran rpasurauuon auddepeHuusIaHULI Kapa€HH XaKuuaru
ukpHu wnrapu cypaau. Xosupna 6y ukpHEET TYFPUAMTH V3 TacoHrHHY
CYBITH #uinapnark kawduETaapaa XaMm TONMOKIA. Macanan, Vpra
OK€aH TH3IMACHHHHI ¥K KMCMHIA Kaoal MCCHKIHK OKMMWHH axpanuiu
Kapa€Hu Kamd aTHAuG, pear MCCHKIHK OKMMUHUHI MHKJI0pH Daxonam-
ou. Copeausr yxu Oy#nab xucobnaHran HCCHKIHK OKMMM MHKIOPH
Tabuuil panMoaKkTHB JNEMEHTNAp MapyaTaHMIINIAH axpab YHMKYBYM
MCCHKJIHKKA HUcOaTaH aHya Kyn KaHIMTH Kaila 3THIIM. EpHunr 6y onr
MYXHM HCCHKIHK MaHOaW YyKypIMKIAard rpasBMTAlMOH mndeperius-
JAHMLI JxkapaCHiapH HaTHXacuna conup GYnaau. Sibu, Epnaru Moa-
MTApHUHT KAMEBKH Ba QH3NK XONATHHUHI Y3rapumm okubaTuaa YJIapHWHT
3U4NMrH OFiinYa TakCHMIAHHLL KapadHUIaH HCCHKITHK axpainb anukumm
CYHITH HHIapaaru KylaTysjaap/a ¥3 TacAHFHHH TOMIH.

I'paBuraunon anddepenunsnannmuark acocuit Kapaén Oynub,
MaHTHA Ba SOpO uYerapaCHMiard MO/JIAAHHHT CHJIHKAT Ba METALIH EKu
MeTannamiran (Fe;O €ku FeO) xucmnapra 6YaMHHIIN Xu3smaT Kuiaain.
ManTus Ba sapo uerapacu Epnaru TPaBHTAUMOH AMpdepeHuHanaHN 1] -
HUHT ATOHA YYKYpAHIryu oMac. SiHa Xam 1yKkyppokia 6yHpaii rpaBTaumon
AndPepeHuMAnannin Mas6an TalKy Ba MUKK AAPO OpANHFUIArH Yerapa
XucoOnaHaau. YyHkd, WYk ampo “rosza” TeMHp Tapkubmn (Hukens
“Kywnmyacu”  Gunan), Taku AOPO  3Ca KHCIOPOX, ONTHHTYIYPT,
KpemHuii kabu snementiapra 6oif.

Ephunr acprap mobalinuaa copminy 6mnan 60FTMK HIKH KaTTHK
ANPOHMHT KaTTaNaUIAMA €HTH “NpUMeC”NIapHH TAKK AApora CHKHG
YHKapUInuiura cababuu 6ynamm.

I'paButauvon auddepenuusnanmunmnr 6omka YYKYPIHIH — Ky#in
Bd IOKOpPH MaHTHMAHHHI 4erapacH OYnub, HCCHKNHK apanmiiu wapaduu
yhap opanurunard kumé€euit Tapkubuunr dapku (0CTKM MaHTHS FOKOpH
MaHTHsira HucOaTan TeMup Gunan k¥npok Gotrran) 6unan GOFTHK.

I'paBuraiion nuddepenunsnannmunar sua 6up catxm — acteHo-
cdepa Ba suTocepa uerapacu. By 3ouana NEPHAOTHTIIH MAHTHS MOJIa-
cuiad 6a3anbT (PaKUMACHHUHT SPHIIH p¥i 6epamn. Cyur 6y 3puTMa,
I0KOpHTra K¥Tapunub, ep KOOWFH XaXKMHHH k¥naliTupaau. Ammo,
AuddepeHuMANanuI KOGUKHUNT V3i1a XaM JaBoM ITANH — OCTKHU (Exu
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YPTa) KOOMIIA PaHuT 3pUTMAacH Xocun GYIMIIM 103 Gepaau, MoHaH[
P IOKOPHAArH TPAHKT-THEHCTH KaTiiaM KaTTalamuo Gopaau. by
wapatnnapunnr 6apyack Ep uccnkauk GanaHCHHWHI WAKIIaRULINTA y3
SHCCACHHM KYITUILIH 1031M.

5.2.4. Epra Oii Ba Ky8wnuur rpasuraunon TabCHPHIATH
HCCHKJINK Man0an

by manba roxopuna xypub yrunran Ep wunna comdp 6ynanuran
(huxroprapaan dapkiu Ynapok, HCCHKINMKKA HUCGaTaH TalWwkH aktop —
Fpra ynnnr kymuaucn Oif Ba anua kam Aapaxana Ky&wHuur rpasura-
IO TaCHpH KeATHPHO YMKapyBuM Kyunap GuiaH Gorank. Epra Oii Ba
Kyl “rabeup KyuNnapuHMHT”, SLHH KHHETHK SHEPIrUACHHHHI HCCHK-
INKKA afJIaHMIIM TabeHp Kywsiapu “OyKp"AMIMAarH MOMAHHHT HYKH
icanannm okubatuna coaup 6naau.

O.I'.CopoxtnH Ba C.A.Vakos Xucobnapu Oyitya xosupaa
wartnk” Epna tapxaétras tancup Ky4/1apH 3HepPrusCHHMHT MUKIOpDH
M mmnal gukapaérran 6apya MCCHKIHK SHEPruACHHHAHT 2% unaH
HiiMac skaH. By oHeprusHuHr kKyn Kucemu caés CYBIM JEHTW3Iap, KaM
MIKJIOpAa OKeaHnnap Ba acTeHocdepana l03ara Kenanw. By sasustna Oit
FLCHP KyYH Xakuaa GUKp KeTasTH.

Kyéw taveup kyuununr omunu aca Oii TAbCHP KYYH OMHJIMHWHT
0% MW TAaWKKI 3TanH.

AmMmo, reororuk Yrmumaa Oii Ba Ep opacunaru macoda X03Kprira
niucharan kam G6yaran. Taveup KYYHM HMCCHKJIMIHHHHI MHKAODH X2M
Eprunr uccnknuk 6anancuia Monans PaBHil/IA aHYarHHA KYII MUKIOPHA
Oynran. Afinukca, Gynaaii xycycusr Ep pusoxuHuHT 3pTanrn — Toreosio-
ik Gockuunra, ypra apxeiirava G¥nras BaKTra TaannyKkim.

O.I".Copoxtuu sa C.A.Ywakosnap Ep xamaa Oii Oup BakTAa XOCHA
bynranmurs, 6y Gockuuma actesocdepa masxkyn O¥nmarannury xakuna-
' (mxpra acocnanut, O XocHn Gyauwmnan cyHr gappos T&BCHP Kyun
MEPrHACH reHePAUMACHHIHAT TE3NUIH X03Upry Epaaru sHjored uccuk-
MK renepauusicn Tesnuruaan 13 maportaba opruk Gynram Ba TabCHP
Ky Gamanamrun 1 kM. aaH omrau neraw, Xynocara kenrawnap. By
Myauindaap TaakukoTHra kypa, 4,6-4 MApA. Hun myxammam OfuuHr
MLCHp Kyuu xucobura Ep Taxmuman xywmmua 500°C ra kisuram
OV MyMKHH.

Keukn apxeiina, npoteposoit ea $aneposoiina Oif Ba Ep opamuru-
A MACO(aHHHT OPTHIIM XaMIa kYN KaTTa HMHKOHTHHEHTAN 1eHTH3-
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nap naiino 6y Guian BasMAT Y3raprau, TaheHp Kyuu HCCHKMUTHHHHT
YMyMHil 9yKYp HCCHKJIMK OKHMHTa KYIIraH y1ylin 1-2% nau opT™araH' .

5.3, MccHIIMK OKHMH XOHCACH Ba YHHHI ¥140B OHpInKaapH

5.3.1. MCCHKTHK OKHMH X0QHCACH

Bu3 toxopuaa Epaary HCCHKIMK HILTA0 YHKapyByH Oup Hewa MaH-
Ganapan KYypub YMKAMK, aHbaHaBuii XMCOOMAHraH palHOreH MCCHKIHK
yMy™MHit Ep HCCHKITHIMHUEHT s KHCMUTA TEHTTHIHHY Kal 3TaHK.

Xy  “MCCHKIMK MaliuHacH” uuab  umMkapa€TraH  Maxcynaol
xauait iy 6Gunan roKopyra Kyrapunamu?

3amun Garpuaa uiunal YMKApUNaéTrad Ba CakNaHalTraH NCCHKIHK
— mepman 3Hepeisi MAKIOPH €p xoOurn opkanu yTHO, dazoma Tapkaiay.
By — TaOMaTHHUHT “UCCUKIUK OKUMU * (“terutoBoit TMOTOK”, “heat flow”)
xonucacu aed atanan.

Ep Ko6HrHAa HCCHKIHMK OKHMH XOIMCAcH XyCYCHATIapuHH unui
3aMMH  Kabpuaa Kewagrran oOkapalHTapHH, IKyMNajaaH, toiimann
Ka3WwIMaiap reHe3ucH MyaMMONapHH¥ Ypranuill Ba ylapHUHT MOXUATHHY
Quiluza KanuT pasudacuHn Gaxapauu.

5.3.2. UcenkuK yiuoB GHpauru nama?

Bysnaii cason OwiaH MypoKaat dTUIraiia tTabuuii xonaa: “rpagyc
Llenscuii — °C” ne6 xasob Gepunaau. By T¥rpu!

Jlexus, danaa HCCHKITHK ynuoBuHHHT Oomika OupauKIapu Xam
MabnyM. Yiaapaan Kyn Xomrapiaa MyTaxaccuciap doiinanaHaaaras
KCCHKIIUK Y/I40B GUpIAKIApH: mkkan/em’e; MBr/m?; kan/°’C - r; JIx/°C x
kr; kan/em - ¢ + °C; Br/m - °C. By Oupnuknap opacvia HCCHKIHKHHHT
meTpuk Gupnurn Yndosupas Ep kabpupad kyTapunadrraH HCCHKIHK
OKHMHHH ¥muaiuaa GoraaraHuIaim — MBT/M.

Merpuk GupnukHuHT Gowka Gupuk Guian §3apo MyTaHOCHOINTH
Ky#upary kKypuHumaa oynanm.

Hccumuk oxuvu ouprur (“EQMHUIE TEMIOBOTO NMOTOKA™ — ETII)
= | mxkan/cm® ¢ = 41,8 MBr/M* (1,4 ETII = 60 mB1/M?) - 1 xan/°C * 1 -
4180 JLx/oC - xr (0,24 kan/°C - r = 1000 Ix/°C xr) - 1 xan/em - ¢ - °C -
418 B1/m - °C (0,007 kan/em - ¢ - °C =3 Br/m - °C).

17 A A Abidov, D X Atabayev, D.D Xusanbayev va boshqalar, “Yer fizikasi”. -T.: “Fan va texnologiya”
nashrivoti, 2014,

5.4, MeeniknnK OKHMHHHET KY PHHHLLIADH

SIonne B OKHM” Ba “KOHAYKTHB OKHM™ TYIIYHYANapH

I'p Kabpuaard HCCUKIMKHWHE €p  caTxXura KYyTapu/IHInH, AbHU
WOOMIOIAK  OKMMM MKKW  #iYn Gunas comup OymaaM: KOHBEKTHB Ba
pomyicon,  KOHBEKTHMB  OKMM  MabiayM OMp HCCHKIMK HYKTalap
(WUMKPOIN, KAHAIApH) OpKanH HaMOoEH 6ynca, KOHIYKTHB OKWM 3Ca
Oipop carx 6Vitnab lokopura kyTapunanH.

Konaexmue okumM — WCCHKIMK HYKTAJapi OpKaiW OKHM KyTapui-
i, Oy necnxiuk 6upop MojTa OpKamu onud xenmHaau. MccHKInKHH
Gvinait fiyn Gunan Ep xabpuaaH KYTapAiHUIH KOHBEKUHOH HCCHITMK
gl el opurunank. KonBeknua — MOTHHYA “convectio” ¢¥3 6yaud,
Sanul wenmm”, “onub kenmHMwM® MabHocura dra. KoHBekuus cy3n
(usinn  vecHKIMK €k 3NEKTp  3apA/iapH  Xapakarura uucharan
pVininb, ynap 6Mp MakoH/IaH UKKHHYH MakOHra YTHIIHAE MAabIyM
WYkt acocuit ommn 6Ynub xu3mar kuiaau. Macanan, MCCHKIHKHIHT
LG BA 13 KK CYIOKTHK OpKaiy ofu0 KeMHHWIIK KOHBEKLHA Xonucach
Guult uaknma  TYIMIYHTUPWIraHZAa  XOHAJOHNTApHMM3Jard  HCUTHIN
(MOTemMacKra ynaHran Gatapesnapuu MHCON cuaTHIa KeNTHpCa Oy nanu.
IyHA MCCHKTTHK 01MO KelyBYM acocuil OMHN CYB, ABHH KAHHOK CYB
(apknOuIary MCCHIUTHK axpannd gyukub, XOHANOHHArHW XaBora YTauH,
connran cys ¥3 iynupa ainaHasepanH. Ep kappuaan xyrapunaiurat
WCCHIUTHKHMNT KOHBEKTHB XOJMCAcH YpTa OKeaH TH3ManapiHuHr, “kopa
KianaaTape”, KOHTHHEHT Ba OKeanjlapiard “HCCHKIIMK HYKTanapu'.
nedrn-rasny YIKanapHHHT “4YKYpAHK MCCHK Macca XapakariaHaanrat
wanannapu”  OpKanu amanra OouanaH. KoHBekunoH oKuMjaH Gapkin
YNApOK, MCCHKIIMK KOHIYKTHB HYH funaH xam TapkaHan.

KonOykmug uccuxiuk oxuMu 103 6epran xonatnapaa Ep kabpunaas
iyrapunadTrad MCCUKIMK €p KaTinaMiIapHHuH: AXJIHT 103aCH  OPKaJI¥E
Yrann.

[IpuHCTOH YHHMBEPCHTETH npogeccopu B.JDkeiicon Mopras ep
KOOMFHHMHT BEPTHKANl XapakaTH Ba MCCHKIUK OKHMHHH ypranub, oxeaH
ryOy  iiykoTaéTraH HMCCHKNMKHHHT ApMHra AKMHH 70Kl HCCHKIHK
HYKTalmapy OpKaIH kyrapuind, KojiraH #pMH 3Ca HCCHKIHK YTUiny
xncobura — caTx OpKalM (KOHAYKTHE H¥n Guman) kyrapuiap sxas, neb
XyJI0Ca YHKapTaH.

Jlemak, woBHHWI JHTOChepa HYKoTaaHraH MCCHKJIMKHHUHT  K¥T
KHCMM 3aMoHaBMit ac6obnap GuymaH Xam yn4alml MMKOHH 6ynmaran
KOHBEKLIMOH OKMM OpKaTn 01H0 KeTHNaaH.

Koupekims — EpHUHT WHKH MCCHKNIHHH TallKapyra YHKAIIMIATH
Wir camapairy Ba ucGOT OTWIrasH MEXaHH3M. KOHBEKTHB HCCHETHE
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OKHMMHHHT XaKKOHUH M1 ceficMoTomorpadus MEeTOAH 6unan mawrus
KM3HTaH Ba coewran BHIOATIAD anMammmysuuy XapuTanaw acocp iz
TaCAHKIIAH T}, —
Hemak, xousekg akTuk Aanuinap acocwuga Kypunras umwuii
Xynoca. KoHeekumsup HHKOpP 3THO ©¥nmaiiguray Aatninapaan Gupw
OKEEJZHHHHT CHPEIMHT MuHTaKkamapuna Funporepman daonusr (uccnm MK
Manuanuapunﬂﬁr) Kawg smnmmy O¥nuu. Bynpaii HCCHKIHK ManGanapy
$akar ypra okeay TH3Manapuna smac, Wy 6unan 6upra, yekka AEHTH3-
f1aplia Xam kaiin STHIHLM, Epuunr 9YKYP TyOnuknapuaan Kenaérran

t{ffx,gopu 3aMHHAaH (akar KoHdykmug ( "mjepudaﬂ-mjzpu, Yanykcusz ")
wyn Onnan qnﬂmﬁ kerranna, Ep xyna tes KH3KO keTHb, yHuur KKOpH
Kammapun — oérumus OCTHAArH, HHCOHUST ¢aonuat KYpcartaérran ep

5.5. Oxean TYOHaarn rHApoTepmanap — “Kopa KawaHpanap”
5.5.1. anporepuanapmmr Kawi KHAMEHWYK Ba “Kopa
Kawannanap” xaéry

xycycustnapuﬂn Feonoruk-reoduzuk XapuTanaul, reoxumésuii TaKH-
KOTaap yrrasum Hynu Gunan Oupranukaa, HHXOAT, HHCOH haomug
KYpeatyBau cys ocry anmnaparnapuaa TaNKHKOTYHNAPHHHAT oKean TyOHHN
Ky3atuiunapyu narmkacuna cal€pamusnary sna 6up axabToBYp xomucann
danra MabiyM  Kuing, Ep xakumary HIMHH  MHKWI06ra  onuG
KeHHUinMra cabab 6ynau.

Ypra okean Tu3Machnan 1100-1200°C Xapopariard mMarma ep
E}Jﬁﬂﬂali KYTapunu6, okean CYBH ocTHra y3nykcus KYWHITHIIH Mabiiyay

aHoMan 1okopu Xapopartiu 30Hanap ¥pra oxean Tusmacy 0¥iina6 100-150
KM. Macopa opanuruna YHpaiuu Masnym 6§aau,

1.3 . =
R_E.Sheniff, L.P.Geldart Exploration seismology /. ihli
: 4 = £y /- 2nded p.em. Includes biblio hical referen, SBN
0-521-46282-7, ~ISBN 0-52 !v4631‘.6-a{phk) @ Cambridge University Press 1982 F?;EFSI.Q N
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Oxeanuunr 2-3 kM. ayKypauruparu 3yamar 6arpuaa Gympaii
MHOMAIT I0HATAPHM  OKeaH caTXHaaH Maxcyc JKHXO3NaHraH CYBOCTH
Kemanap GoprTuian Xapuranaiu METOANnapy MaBkya. By meromnapuu
Kyunabh, anoman 3OHATIADHUHT XKoOMNapM HInoOHYNY Tap3ga Xapurara
IYWnpuanG, “ruaporepmaniap o6pasu” AHWKIIAHTAHaH CYHT, yAapHUHT
Ouradenn  rascunotnapn  Ypranunue, CYB OCTHAE@ MHCOH aonuaT
KYpearanmran anmapariapun okean TyOHra tymwmpunagurau Koknapu
benrwiamanm, ynnan cyur, Genrunanran xoiira — OK€AHHHWHT 3yJMar
Oarpira daosms HOpHTAMrad - anmapar HYHAa oOkead TaAKHUKOTH

Myraxaceueapunnnr rampudu amanra OlIWpHNAIN.
Annapar  Genrwnanran HyKTara TylIHpuiaav. YHjard karTra
Kymmarra sra 69nran npoxkekrtop sa IPOXEKTOP HYpHIAH XaM Y30KPOKHH
KYpum umkonnun - Gepysun Jokatopnap &€xunagn. By noKaropaap
HpeeRTop nypn eti6 6opysun 8-10 M Hu 3mac, Gaiku 03mab6 METp
VAN Makcantn 00beKT — runpotepManum winal Gowaiinu. By
HIICHIR BpOMERTOp HYpH OCTHAR “SAKHHAATH XaéT Genrunapunu” kysarum
MyMicH. bynap FHAPOTEPM HCCHKIMIH TABCHPHAAH Xal0K 6ynran Tupuk

“priaaminap — kuckuybakanap sa Gourka XOH30TAap. [lemak, (aonust-
W riapotepm-cynbgua pysa Munopac skus Vprana.
NAKHKATaH Xam annapar Te3 opaga YHHHT neBopura TYKHaL

Kenaam. Annapar kapummcuaaru MHHOPaHMHT DanaHUTUrH annapatia
Yu, ¥u Gew mapra xarra OYnrannuru yuyn annapar WiloMHHATOPHIaH
yun a§nanuruua k¥pub  6¥nmaiion. MuHOpa TaHacu Ba KuCMHHM
Ypraunm  maxcaauna annapar Maxcyc ainaHa MaHEBpHUHM Gaxapuo,

Mitopa 6yitnab kyrapuna Gownaiiy.

Munopa orsunan unkatrran KOpa “TyTyH” WLIIOMHHATOp1aH Ky3ra
ratianam. Okean TaaKMKOTYHIapH E‘? WIMHIArY SHIMIMK — Mawxyp
"KOpa Kauauaanap”nu kawd srapunap'”,

Okean Ty6n TANKHKOTHHIADH TaOMaTHUMI KaHmall CHp-CHHOATHIa
Ay" Kernuiin? MuHopa oF3unan yupaérran Kopa “TyTyH” Huma?

By epnan wamyna onmm Ba Tamkukor HaTHXKAIAPHIAH Mabiym
Oynamxu, Munopa orsunan YOKopH Xxapoparna (+350°C raua) sa xaTta
MHKI0p/1a €p MAHTHACHAAH (HIKH KHCMHIAH) Cyaethun pynanapu (temup,
Mapranen, myuc sa 0.) uuku6, okean cysu 6unan Kopumu6 xeramu. Hatu-
Kaja KHMEBMIT peakuus Byxyara Kenuo, MHHEPAINAPHUHT KaTTa MHK-
AlOpAary MeTaiira 0o malina 3appavanapu xocun 6ynamu. Atpodnaru
CyB Xapopath sca +2-+4°C nan owmaiian. Jlemax, Oynnait ruaporepman

—_—
" A A Abidov, D.X. Atabayev, D.D. Xusanbayev va boshqalar. “Yer fizikasi”, -T.: “Fan va texnologiya™

nashriyoti, 2014,
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Kypuimanap ysura xoc pyaa “dabpukacu” 6ynub xusmar kunamm. by
€pna katra OOCUM, IIYHHHTAEK, CYB YCTYHH GOCHMH XaM MaBxyJL.

Munopa orsunan muanar 6unan 10KOpUra YuKakTran KaiHOK 3pHT-
Ma OKMMHUHH ¥3 Ky3napu Gunan Kysarran TaAKHKOTYHAAp YHM I'VE€ KaTTa
liapoxox Tpydacunan 6akyBar YCTYH TypHOa KOpa paHrja sumwiial
“MKa€TraH cynbdua pyaamum kopa “TyTyHra” yxwarumrad. Aiinan ry-
FHHT yYH XaM rpoTepman MHHOpanapHunr GyHaait XYCYCHATH ynapHu
“Kopa Kawauzganap” ne6 HOM onumKra cadat Oynrau. Arap, MuHopanap
OF3HJaH Cynear sputmanap Tapsuma 6asansT KaBaTiau MeTajnap
KyTapuica, “TyTyH” oK panraa OYnamu, Oynnaii xonar “ok Kalanjaanap”
HOMHHH OnTaH. MuHopanapHuur 6ananyiury 100-150 M. ra eTajy.

Cys ocru amnnaparu WUIIOMHHATOpUaaH (aHTACTHK MHKECIar
YJikaH MHHOpalap KysaTwiras. DHr Oanann MHHOpa jgesapnu 20 Kasatiu
HMOPpATTa, SbHH 55 M. ra TeHr 6yaraH. Annapataaru ac6o6:1ap aca 100 m.
rada Ganawanvkka sra 6ynran “KOpa Kaulauja’napHu XaM Kaia rran.
IHT TaaioKyOaaHapnHcu wy 6YNanKy, OKeaH TYGHHHHT HUCOATAH KHYHK.
Oop-iyrn 14 kB.kM. caTxra Tenr madmonnma 70-80 ra sikMH “Kopa
Kallannanap” HUHI MHHODAJIAPH Ky3aTHIIFaH.

byngaunna Taaxokybnawapaucn — Gy MHHOPANIApHUHT  TaHACH
“TupHK uoHmat” Gunan ypanran. By rugporepman daynanap, Tupuk
OpraHu3MIapaup. I'napoTepmiapia FyxroH yprax THPHK OpraHu3miap -
dKCTpodunapnan Tawkapu, 6ynaait OKCTpEMall MIAPOHTAA, ABHU KYEll
HYPH MYTnako Maexyn Oyiamaran 3yinmaria, KHCJIOPOJCH3, HHXOSTAA
10Kopn GocuMm Ba Xapoparaa (1000-1200°C raia) xamjaa ONTHHTYIypT-
BUNOPOILIM BA 3aXapni MeTaulap MaBkyl GyiraH MyXuTaa Aumosuy
THDHK MaBXyN0TIapHUHT Golika Typrapu — KHCKHYOaKanap Ba y3yHnurs
2 M. Ta €TajMraH YyBaryaHTCHMOH “BECTHMEHTH(epnap” XxaM XaéT keuu-
putianrd Kysatiwiran. Okean TyOumaru skcrpeman WIAPOUTAATH Xaér-
HHHT KeUHIIH y4YH (QOTOCHHTE3 YPHHra XeMOCHHTe3 TabHaT caXHACHIa
YHKKaH.

XeMOCHHTE3 WapONTHAArH THpHK Opranusmaap yuyH Kyéw nypw
CHHIapu “Kopa Kallawmanap” of3uaad YPHpHIAETraH HCCHK OKHM 03yka
Basndacunn yraiau. [emax, “Kopa KauwaHaanap” Xaétd yuy Kyém
HYPM Ba KUCJIOPOJIM MYXUT 3apyp 3Mac JKaH.

5.5.2. Okean Tybuparn THAPOTepMAIaPHK NPOTHO3 KHJIHIL

METOAHKACH

Vpra okeaH ToF TIMACHHMHI Kaw( KWIMHMIOM ep XaKuuaru
WIMJIapHH KalTa KYpuO umkumra ca6ab Gynmu. HyHné okeanu Tyowu
Oyinal scranran Gy TH3Majlapra oWl TaOKMKOT HaTHKanapvia TaGuan
XROAMCANAPHHHUHT Katop kamuétnapu pyédra kemnu. Kymnanan, 6y
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OO B R wikadTran Kyla KaTtTa  Xapopatii iiccmc;mr{
S e i amicianau. bysait rugporepmanap yaura xoc
CO R e Macen kanaulapy Basudacuan yrab, Ep kaspu-
S R ORI KonpekTHB Y1 OWnaH IKOpHra YMHKapUIIHH
COER it Gepii byl kananapaad 1100-1200°C ra sra KilﬁHO]:‘.
SO B vt kY tapiinh, oxeaH CyBM OCTHra Y3NIyKcu3 Kyiunu®
COpR e diyse OY i, Bynnail watwkanap yrran acpuusr 70 Ba 80-
Wopn Pocews annap  akagemuscHannr TLIT1rpuoB  Homuaarun
LR WnciryTn onuM Ba MyTaxaccuenapu  Kanmugoprus
SR Hlspadt Ty okeann tusmacuia onud Gopran kyzarysnapy-
S sy Oy, Oxkeanpa onub Sopunran Oywaail kysatyehap
llmp WEPMIR YR QX amMac, Danku Maxcyc MoclaManap — C}‘/.B OCTHIA
Ay eypeniaanran “Tlaiicue” Ba “Mup” anmapartnapu &pnamuza
DR N M Diokapuaau,

PR it yTuiral MCCHK Macca KaHauiapy — FHApoTepManap
SO DRI MBI Nr xap KoHKaa yupaidisepMaiign. Ynap 100-150
FOL B Baeern fin mkknTa yapaian. Yiap aqHuk KoAUHEHET oxeaH-
SRR B YUY aMaTTa OIUMPHIAANTaH Xap Oup pefcHu camapa-
A DR MAKCAINIA OKeaHJTAPHH TAIKHKOT KWAMyBYM “JIMuTpHi
Pl een un "Akanemuk Mcrucnas Kenguor” HoMIIH Kemaniap Maxcyc
FOOAGEE B o0 MIMK  TaJIKHKOTIapHH OKeaH WApOWTHIA YTKazWiura
SUE R MOciama Ba KypunManap Oumad skuxosnasrad. Oxean
CORE TV OJLIMH CYB CATXH1A FeOsIOTHK-Te0DH3NK Ra TeOKHME-
B Seyinp D okean Tyon Ypranunaau. Yynks xap Oup okead
COUMER v mypakka0 okapatl Ba KaTTa capeb-xapa»ca'r 3Ba3ura aMan-
PO iddpbin, by wapadn okean TybMra annaparnapaa Tyma&TraH
St aaonapi Xadrn yays xasdeus e cananmaiou. }]:lyHHH[‘ yayH
PO s Yprannm, aspaiam0bop, ynap Mapkyz 6ynrax sxkoitan
Wil Beniwin Guan bornuk. Jlemak, okean TyOH TanKHKOTHIA THADO-
PEpM i Yprannue 6YHuva Maxcyc cTpaTerus Ba Ky3aTys MeTOIHKa-
S T o, bynnali Meroinka rHApoTEPMAapHUHT IMarHOCTHK
Casenapia acocnanran, Vpra okead ToF TH3MAacHHMHTD THApOTEPMA
PR api Moy OYnran xofnap KyHMzars AMarHocTHK Genrm-
s e BV i

Bapiioan, Oynaaii soiiap k¥n xonarnapia ypra okead TH3Macu
VR franap  axpaivin  (CIpeauHr) 4YH3HFUHHHI CHIKHIaH
IR RO ) MM aKaapyra TYrpu Kenaau.

Fenimndan, ynap Mapiacya koitnapaa pu¢T BOAMIICHHHHT, SBHH
Chpe i Y Yrran munraka Ty6u rymbascumon  kyTapunMinra 3ra
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HOxopuna «ain srunran HKKM XyCycusT kema Gopriman Typuo
Gakapunaguran Feonoruk-reodusnk MeToanap €pnamMna Ypraumsuam,
THAPOTEPM KypunManapy sxTumony 6%nran MHHTaKanap xapuranauany,

Kediuneu bockuuda 6yHnaii XapHTanaHraH MHHTaKanap joupacwia
CYB KaTJaMH Ba oKeay TYOH YYKMHIMIAPHHHED HaMyHamapu reokuMagsuii
ycynnap €paamuna Yprauurany. Tanmxomap xeMa 6oprunaru nabopa-
Topusilapna Gaxapunanm, Hemaxk, THADOTEPM MAaBXKYIUTHIMAAH Naiona

OtHHanu. Arap wamyHana MabiymM MHKIOpaa resuii (reauit-3) usortony
KaHn stuaca, 6y okean CyBM Tapkubupmarw rasnapna ePHHHT YyKyp
KaTiamnapujaH uukadrray MOML1anap MaBKy A THIHAAH TyBOXTHK Oepan
Hemak, xysatunaérray KOMHHHT SKHH arpopuna daonustaaru FHAPO-
TEPMa MABKYH, YYHKH renuii-3 bakar epauHr YYKYP MaHTus kucmuman
KYTapunaakras KuMEsHi snementy Wru Gasna ueboT Kununran,
Typmunyudan, oxean TYOunaH KyTapuirau 3puT™Ma Ba Gomwka

¥rxaznnub, resxkop Tap3/1a aHWKIaHagu.

Okopunarn Oenrmnap rtaxmunu  acocmuma baonuataary karra
KYBBaTra ora TCOTEPMANIADHUHT aHHK KOHH Genrunanus, Xapurara
Tytbpunann. Ulynnan cyur OkeaHonornap ¥3 UXTHEPHOATH CYB OCTHAA
$aonuar k¥pcaraguran annaparaapna ruipoTepMa aHmuk MaBxyn 6ynrau
— OxeaH Ty6una Gexaro Genrunanray sxoiira TYWHIIHK aManra OLMpaIn-
Jap. ¥Ynap XX acpuuur 70 Huinapu Kanndopuus 6yrosuna sa 80 jiu-

3.6. TLalOM-TexTOHMKa Excu HCCHKJIMK HYKTanapu
[TmoM-Texronuka (“nneiir-rexTonnka” aramacvra MykoGun pasii-
na) &km TIHOMIIaD TeKTOHMKACH (“nauramap TEKTOHHKacH ra MyKoGun
PaBHIIA) KOHLENUHACHHUHT TapHXH AHTH I0dan TeKTOHHKa Hazapusicu
wakinanaérran XX acpumnnr 60 pa 70 inutapura Gopu6 Takamanu. by
naspna JIx.Buncon Ba k. Mopran “wceuxnk HYKTanapu” Ba manths
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SRR Cepyn) o numomiapu - dapasueu Wiarapn cypamnap (5.1-

[

S prem. Acocnii HCCHKIHK HYKTAIAPHHUHT 3aMOHaBHIi

woilrammnmmu

By dpapasiinnr wirapu cypunumara cabab, sHru moﬁe:.jn TEKTOHHKA
SHHHEIIHAEH 0CoCHHN TAIKKUA 3Tral “auTocdepa mnwranap HHHHT KKK
SHERILIE KYSRThIaMran BYIKOHIAD Ba MarMaTHK skapadHiap ogumﬁ,
SV K YOyeunT KoHuenuus nocTynatura T¥rpu Kenmaciurn 6ynzm,
Uynen, wie roban  TekTOHHKA KOHUETIUMACH MOCTYJaTHTra Kypa,
PRIEMEE  (baon MuHTaKanap, Wiy SKyMmAanaH, BYNKOH Ba MarMaTHaM
SRPREIIAPY NANTATADHHHT YeKKa KUCMK 6Yi#nab TapKairammury mare-
PR acocnna nebor kunub Gepunran agu. Uy 6o, H?HTaﬂapuHHl-?F
WHEI BUEMIUI Ky3aTuarad BYJIKOH Ba MarMartuk jkapaéwiap Vaaru
SREJU, 0TI CaBoJ BY)KY/ra KeJras 319,

IOkt Kalin THaran NIOM-TEXTOHHKA dapa3u wy casonra
SUBOE TonNm yayH Tauwiasrad Kagam 6ynran. By dapasuuur BYXYATa
Sibiirn Ty oxeannaarn Tasas Ba Mmnepatop Tor TH3MANAP HHIHT
PAARIRT narokack cabab 6.

Fimin 1or rusmacu xany6u-mapkaa asas opoJulapuiaa (aonusT-
AN Byiomap Onian SKyHNaHYBYH CYHTaH BYJKOHJAD MaBXKYy[ 3aH-
SHPEHMON THanaran oponnapnak noopar. ®aonustaaru Oy Byﬂxon#arp—«
iy, Mayna-Jloa sa Mayna-Kea. I'arasaarnu Xo3dpaa daomaraari
m-umumq:unh Oounab, cyuran Byaxkomnap éwn Gupma-Gup Tw3rq'aa::u_{r
WM ekkaCnIary BYIKOHra4a KOHYHHH Tap3aa s00eHra4a (42 MiH.
W yininG Gopanu. By epaa, sbHE 30T “ynyr” BYIKOH Massxyn Oynran
U HIMEEpaTOp THIMACKIATH CYB OCTH 3aHKHPCHMOH BYJIKOH TENATHK-
S B a6 keraau. )

Hnneparop twamacusnnr iynanuom Fasas THaMacy CUHTapy rapd-

PR rapo e wapk-kaHyOu-wapkuit - 6¥smalt,  mwmMomm-raptuii
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XaHyOu-apkuii; BYIKOH KypHIM&IApMHMHT €M J0uUeHmaH  OYp
AABPUHMHT KeukH O¥numuraya (78 muH. #imn) opTubd Gopanu.

Ulynpatt xunnd, k§3 YHruMHU3ga BYJKOH MapKaslapyHEHT BAKT R
makoH Oyinad KoHyHH#T Tap3mard MHrpauUMACHHH SKKOI TACBHp/A
Ky3aTH1l MYMKHH (5.2-pacm).
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5.2-pacm. ®aon yaxonan 'aBan opossiapanaH yloknawran capu Fasan-
Hmnepatop TH3ManapHAArH BYJKOH KYPHIMANapH §MHHHHET opTHE
GopHuiH Ba YHHHI HCCHKJIHK HyKTanapu dapaiu 6yiiuua
HHTEpPNoOJAUHICH
[ - ¥mywmuii cxema. [1.Kmxk pa 6. (1975) 6¥iiuua; Il — INagas Tuzmacuaaru
syaxkonnap éamauar Knnaysaraua macodanan GOFTHKIMIT, YH3HKHHHT SIHAHIIHN
BYJIKOHJIAHMIN IXTHMOAMH Murpannsc Teaaurara 9,4 10,27 em./finn t¥rpu kenaam,
H.Maxk-[loyran, P.lyuxannap 6y#uua; I1I-TuHY OKeaH MIIMTACH ITAMONINa
CHIDKHINHHUHT TYPIHM MeTojnap O¥nua onuHrad kaTTanuruiy takkocaaw: I'asas-
Hunepatop T3MacHIaru BYIKOHJIAPHUHD &M OYiinua, s [apas HCCHKIMK
HyKkracura HucbGaran (ait1anayanap); naneoMariuT MabayMoTaAapK O¥iiya (Kyioys
Senrunap); IKBATOPHAT MHHTAKAHHHT Yy KHHIM dauusnapy 6yiinua (kopa Ty{pi-!
Typrbypuaknap). P.lopaon, U.Kaiin (1981) G¥ituua.

By xonatuu Jix.Buncorn pa J[x.Moprannap I'apas oponu octHja
XO03Upru Bakriaa daonusTt xypcataérrad acrteHocepa Ba nuTocdepani
Temub Yra&Tran y3aru crauMoHap BaszmsTaa Oyaub, OKopHra BepTHKI
KYTapunagTraH HCCHK MaHTHS OKUMUHHHT (“cTpys’™) Masxynmury Ounar
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SO T okeann stHTochepa  IMTAcH 6y WCCHKIIMK
i i amin wimMonu-rapd (Mmnepartop TH3MacH), cyHr 42
L I M rapOu-lMoni-FapOuil HyHanuuIla XapakaTiaHraH.

! W i MoDaliHHIa WCCHKIHK OKHMHM YHHHI ay4
BRI Hiin l]u [ TITacK KWCMHHH Temud I‘OKOPHFE Ki]TapmaBepraH,
UL B BYJTROTTAp XOCHA ﬁj’maaepranm,

Loapan cefleMpk  ToMOrpadus MaHTHAIArH KOHBEKTHB OKHM
S | aman. Monaiuas, Memnoycron kabu HUPHK 3aMOHABUIH MTIOMIAP
AR A i YMOTIIap chmoma.

Lk, il Kunub MaHTHAZAH BEPTHKAN KYTapuialTrah HeCHK-
Wil DM e Tenocdepana pyii GepagTrad ropU3OHTAl KOHBCKTHB OKHM
WO & ERPIUIIEN XAMOH TAXMHH 1apaXacka KOIMOK/A.

A\ A Aligonsusr  (GUKpUYA, IUIOM TEKTOHMKA MEXaHH3MHHMHT
PRI Yy nepTrKan OKUM Te3JINrn acmuocdxzpauam TOpH30HTAl
Lo feuiionaan Gup Hewa MapTa OpTHK OYnmMuiM JIO3HM. ByHnai
L acteniocepa OKMMHM MAHTHSAHWHT BEPTHKAT OKUM fyHanMuIHHH
Gk Yarapiiinra Tascup dTcaja, daramoM YHra MOHETHK k¥pcara
Lislian (yomupoa 6y onum wimuti paxbapiueuda 6ynoai 8a3uAMHUHE
COHAMIR  MUKOOpUT  MOOenTauimuput  uaapi baxcapuimoxoa).
Hektn. Oy wikn ok daxat ynapHuer yHanumm 6yiuya 6up-oupuaaH
g innmal, sk XycycusTaapH Oyitmua xam (apknaHanu. Hceuk
WAL M HCCHIUIMK OKMMMHH €puO yrunuiurura (yTapHUHT TE3IUK
WO IapH TAbMUIIaBTaBaa) Tabuuil Xoauca cudaTHaa KapauiiH
WL BOKCTTHKDHP.

(e wa konTHHEHTIapaa 40 Ta SKMH HCCHKJIMK HYKTaTapH aHHK-
Aaiian. Yoapuunr aespi Gapuacn OwiaH  BYTKOH $aonMATHHHHT
Wkttt nra Gornuk (5.2-pacm). Yiiapra MaHTHAHMHT MabIyM KO-
Wi (' nesenneTHpoBaHHas MaHTHA”) KYTapuiaéTrad HIKop-6a3anst
WM ap xapakTepii. By 3ca HCCHKIIHK HYKTalapHHHHET YyKyp “HIaU3-
Wi SWAAREIAK 1atonaT. Arap YI2pHHHI CTaUHOHAPJIMIHIa, AbHH reo-
Waine aenpiap mobaiinuaa ¥3 koinapun Y3raprupmaii, OUp KOOpIH-
i paonmsitaa 6YIMIUIMIHra acocnaHaaural 6yncax, nurocdepa
WAMIARAPIINT  “KO3HKTIAHIaH” HCCHKIMK  HyKranapura HucbaTaH
P aMie, aKcHHYa, MYTIIaK Te3MUrHHH aHHKIAl MYMKHH.

Iirocdepa nunTanapuHUET abcomoT (MyTnax) Te3IMri XaKuaard
WapsMerpaapun Gomka #yn OumaH Xam xucobmam MyMxuH. byHna
Lo xicobnai cuctemact 1e6 aTamyB4M MeTON KYITaHWTanH. By
Wt wyltmnarwra acocnanrad. Xosupna Maexyn 6ymram xap Kaiicu

Wiy 13 X Adabayey, D.D. Xusanbayev va boshqalar, “Yer fizikasi”. ~T.: “Fan va texnologiya”
b by oid (11
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JwmTocdepa nantacu Mesocdepara ainaHuI MOMEHTHHH Gepanu. Aiina-
HHIL MOMEHTHHH TUTHTAllapHUKE "crapanapu Ba ynapHuHr 6ypuax Tein-
THHH OMATaH XoM7a XHco61a6 THKapHU MYMKHH. CYHT wyHna TH3uM
TonMW nosumky, 6y THIWMOa bapua nnuranap Me3zoctepara Gepran
MOMEHTIAp Oapya muMTanap MOMEHTNApH WMFHHOWCH HOMra TeHr
Oynummu kepak. Onusran HaTHXKaANapHH HCCHKITHK HyKTanapu Guian
COMMIITHPHIN  AXIH, aMMO GyHpait ConnuTHpHm TYAHK GYnmaran
DABHLUNArM MOHAHUTHKHE KYpCaTau. Byunai t¥mmx 6Ynmaran Monan-
/MK MCCHKIIMK HyKTanapH Oup-6upura mucharan YH4a karra 6Yynmaran
Macodara xoiapuun y3rapTupuim, sbau Ganiu CHIDKHILIapra ayqop
Oy mumurnaan rysoxamk Oepanu, neraun XY10ca Xam MaBKyn. IXTUMOII,
Oy ¥3rapum uccukmmk HYKTanapH “y3ardHuHr” CMIDKMWIM HaTwbkacy
3Mac (ynap craumonap). Mccukmmk HYKTanapuHUHT 6Ap-Oupura HucHa-
TaH KOUHHMHT yHYa KaTTa 6yamaran Macogara ¥3rapuuu, SeHH CHIDKH-
WK MaHTHANaH KkYTapunaérran BEPTHKAT HCCHKIHK — OKAMMHHHI
acrenocepana pyii GepaéTran ropusontan KOHBEKLHMA OKHMH TabCHPHI G
Ay40p OYAMWMHMHT HaTHkacH, el Kapanca TYrpupok 6ynapam. Ammo.
HCCHINIMK - HYKTaNapuHKHHT 6y  cumkuumm nuTochepa TUIMTanapuHUHI
XapaxaTura HUcOaTa ) yaa Xam ces WIapcu3 napaxana HaMo&H Oynanu.

Axnnna Umneparop TH3MacHaard BYJKOHIAPHH MaleOMarHuTHK
ypramum maxcyc AACTYpH Tydainu Hmneparop Tusmacuuu LIAKJIAH-
THpTal ManTHA OKUMHHHHT MepHIHOHAN CHIDKHTaHITHITH HCGOT 3THNIH BA
¥nuab umkmngnm.

Xo3upru pakraoa TUIOM-TEKTOHHKA TaAKMKOTYHIAPHHHT [HKKA
Mapkasvzaa. [lmoMnap gaonustu 6unan TEKTOHHKA, MarMaTH3M Ba py/ia
XOCW OYTHUIMHMHT KYTTHuHa Macananapi ¥3 H30XHHH TONMOK 1, Haspuii
xocui 6¥naguran “cynepnmomnap” 6unan CYNEPKOHTHHEHTNAD O¥1HHM-
HIH B2 Napyananyily XapadHnapH H3oXnaHay.

Octku MaHTHS CHPTHIaH, XaTTo, YHHHI TyOHaau K¥Tapwiaauran
MaHTHA TUOMIaPUHHHT daonusTu nuTochepa MiHTANAPHHIHT Xapakaru
Ba ¥3apo MyHocaGarTura TabCUp 3THO Koamail, Gabiu Xoanapaa 6y
apaCHIapHU HA30paT STHUIH Xam MYMKHH, IeraH QuKpIap Mapxy.

Hasopar caBoJLIapH
1. Epuunr kannait necnxmnx MaHOanapu Masskyn?
2. McCHKIHK OKMMU H¥Ma Ba YHUHT Y40B GUpnKnaps kannai?
3. KOHIyKTHB, KOHBEKTHB HCCHKITHK YTKa3yBYaHAHMK XakKunma TYLIYHYA
GepuHr,
4. I'maporepmanap xakuna TyllyH4a GepuHr.
5. Ilmomnap kaunaii xocun 6¥nanu?
6. Epaa uccuiuk YTKasMuHKHr KaHal MeXaHU3MNapH MaBxKyn?
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S ATMOCDEPA, THAPOC®EPA BA JIMTOCO®EPAHUHT

BHUPJIUTHA
6.1, Ep reocepanapn. Ep koburu (murocdepa)
Iy wolinrw Oup Hewa Typnapra akpaTunamy. VYnap Gup-6upunan
SRR, urirn 6unal dapkianany.
LINEAN Typraary ep KOOWFH XO03MPru 3aMOH OKEAHNapH Ba 4Yekka
ASHEG Ml aonniapuna puBOXUIaHraH OYnu6, yHHHT Kanuaaury 1-15 k.

WAl STaaM. VHAHT JOKOPHIAH MacTra TOMOH TY3WiMIIMAA
PRI Syinnan kataam, acocaH, GasankTaapian HbopaT MKKHMHYK Ba
IHPEHEIAR COCIIN TY A KPHCTAILIAHTAH MarMaTHK KHUHCIAP KYI4HIMKHY
PRI ATV YUHHYH KaTiaM Masxya.

KT KoOHFH KOHTHHEHTNAp Ba y/apra TYTAWras menbh nerrus-
AR tapkanran. Ep KoGUFHHHHT KOHTHHEHTAN TypH OKeaHnap M4M1a
AV I MUKPOKOHTHHEHTIIAD KECMAacHIa Xam xapakTepnu. byHnaii
i koOukHuKT Yprada Kamudmary 30-40 kM. opannkaa Y3rapann.
Hiiopmanapaa y 35-40 k. ra, & Tor KypuimaaapH octuaa sca 70-75
B fann eraan. Mupnk rpabennap ocTHiaa KOOMK Kanuumura 25-30 k.
P exapaan. KaidHIHKNapHUHT KaMalMIoH KOHCOMMAAUMANaHTAH
SOBHE yeTkH KMcMH  Tyrab  Gopuinm  XucoGura KOHTRHEHTNZP
AERRacH i cybokean GOTHKIMKAApAA KY3aTHIAM.

lunuufwlrmapﬂa OKeaHllapaar kabu KOOHKHHHI uYKuHIAW Ba
AEICRIran KHemy axparwiann. KeHUHrHeH YCTKH Ba MACTKH KaTnam-
Aprn OYVnunanu. KoHTHHeHTan Typaard ep xoGHFHHUHT XocHi 6V i,
C i, TapkubH Ba KenG YMKMIIM OKeaH KOOHEMIaH OyTyHnaii dapk
LRI

"UYkunan katiam niatgopmanapaa pHBOMIAHTaH 0ynub, ronka
Shadikaarn (To 3-5 KM. raya) KeCMAaHMHT YYKHHIM KOTUIaMMIaH
Whiapar. Cybokean GOTHKIHKNApHIE, 1iaThOPMATapHUHT pnrbrozen BA
AR Gyknivantapuia, OypyMain MHHTAKANAPHEHT MHKM Ba ONJL OyKi-
ML MY KMHIH KOTINAMAHKHT Kanuunury 10-20 kM. ra etany.

Konconmpauuananras Kobuk reodusuxasmit KypcaTkuunapu 6¥iu-
W o katnamra: 6yinama TYnkdaap Tesmuru 6,0-6,5 kM/cek. raua

VN yerku Ba 6,4-7,7 km/cek. 6Yiiran nactki KaTiaamra OynuHany.
Himn fiwuiaprada KOHCONHOAUHSIAHIAH P KOOHFH KeCMACHHIHT
Ik xoccanapuHHKEr Y3rapuiuK TOF KHHCIApH TapkHGHIard gze'rpo,rm-
P (hapi Onnan TywyHTHpuarad. LLyHHHT yayH YCTKH Katiam © FPaHHT-
W En TrpannT-rHelcnn”, ocTkMCH 3ca “GasanbTiM” EkM “rpaHyTHT-

SRAIT KaTJIaM HOMMHM ONTaH. Y IapHUHT opacHIar @XKpaTyByH yera-
P BRPII MapTa YHH aeMKIarad reoMsuk onuM Konpan Homu Guian
Atwinnn, by vwerapa octupa Gyiinama celicMuk TYJIKWHIADHUHT TE3Uri
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Exﬁ KMfCCl(. rava omanu. KelimHru taakukotnap ep KOGHFH KecCHMi L
OOIIKA KaHTapyBYH FOPU3OHTIAP XaM MaBXy IMTMHE KYpCaTiy. o
. 6.2. Ep mantusicn

Ephunr 83,2% xaxmu Ba 67,77% maccacu ManTHAra TYFpPH Kenanu
Matitus Ep reocdepanapunrmnur xocun Oymmu xapauuna, Moana n’ap;n
JIaHUKIN Ba CapallaHMIIWIa MyXHM axamHsTra sra. Ma:HTma Tapxﬁi':n
ANPOHHHL yCHUIN Ba €p KOOMFMHHHI WIAKILTAHMINK JKapaéHuaa f_iom;m
y3rapuG Ttypran, s Ep mommacupan TEMHP-HUKEUTH Ba ammﬂr-
CHJIMKATIIK ¢p KOOMFH WakaHumra capd 6¥nran Mopaauunr T'y“\irl(us-
CH3 TabMUHNA0 TypyBuM catx cudariia TacaBByp KHUJIMIN M)-'MKH;I by
MOJJANAPHHUHT aKPANKIN kKapadHH KyHuaaru UKKH carx — “D7 Kaméuu"
Aa Ba acteHocdepana puBokaHa k. A.PuHrBy1 Ba H.I'punnap QJHKpi-lf!.'l
r‘oxpopn MaHTHA YMyMHH TapkuOuuunr 75% nepumotutian, 25% oxuanl
a'onnmmmr aCOCITH KHHCApH — ToNeUTIM Oa3ansTiapaan TauKwi Ton
rad. Yuwby MOITaHHHT HOMH — MHPOIHMT. YHMHI TapkHOU ONHBHH
p(zmﬁzm Ba MOHOKJIHH TTMPOKCEHJIap XamJa rpaHar kabu M}mepa.-"map'nu;
Hoopar. :

FOkopu mantia Ep pMBOXNAHHLIMAA MyXMM axaMusTra 3ra Ep
KOOMFMHMHI IIAK/UIAHMIIM Y Gunad  GORIMK. IOkopwu ‘lerag)auln
Moxoposuuny r03acunan, Kyiu serapacu 660-670 kM. nan )“mca'jL»Lmauw"'i

X03Upru BaKTAa HOKOPH MaHTHA GasansT Ba yTa acoc }KHilCJlap,-';Em.:

I'I‘aLLfKHJ'I TONraHAMIH aHMK OYnan. CeHCMMK TY/IKMHNAPHMHT OKOpH
T€3HIHra 3ra GYnran yCTKH KHCMH aKpaTHIIa K. FOxopu l\ftaHTH}lH;1Hf"{i\
xgcmi Ep xoburum Gunau 6Gupra mmrocdepa ne6 aranau. Hnrocd)c;a}:
OCTHAa MYCTaKHn KatiaM cudarupaa acteHocdepa éramu. YHnas nacria
Ma}i“.'Hﬂqu}MaCl{ Y3uHHHT yMyMUET KUMEBHIT TapkuOHHU caknarax xo:l;m
ni}naaasnu ysrapuiunapra yupanau, wy Tydaiiu yHuHr ¢pusnk xoccanapu
ysrapaan. Bywnma#t y3rapuiapuu 6up Hewa caTxm KysaTwnanm Y'la.-
HUHT opacuza 410 kM. Ba 660-670 xm. qyxypnuma‘ru carxjnaij }!;\*f[:;!
Myxum xricobnanann. Ep kecmacu ycTku xuemunaru 6y nait KBTTZaM"I)'.l-
HHW ep KoOuru Xamaa GytyH Epuusr Tysuiuium Ba ;)HBO)KJIE.H;‘IL!JI;I;H
aHIIAIA KaTTa axaMHaTra sras,

FOkopy mManTHa Tysunnmmaaru 6om xycycust 410 kM. 1an 6omwmat
YYKYPIMKIA CEHCMHK TYIIKHHAAD TEJHIH OLIMG KeTHIMIAH ﬁﬁﬂlt'll
Byhaau 660-670 kM. YYKYp/aMKraua TesniMkHusr (11.3-11.4 km/cex |"F1\l|-n
Ba TOF XKHHCJIAP 3UTHIUHUHT Ky IOKOPHIATH Ky3aTHIaau. o

Fi} .
AA Abidov, D X oy, 3 X P wyr 0o
1ms‘mi_}“:m_’! 2{{;‘”_ X Adabayev, D.I. Xusanbayev va boshgalar. “Yer fizikasi™. =1

“ Bockpecencionit F0 H. [Moneras reotdmamka, -M.: Heapa, 2010. -C 478
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Vptn s Kyid MaHTMS KUHCIADHUHT OKOPH 3HUIHTH Ounan
wipiG  rypaan.  Xucodnap  IyHU KypcaTaauky, XO3WDrH BaKTAd
WabiyM OYran TOF XKHHCAAPUMHUHT Xed OupH ywby 4yKypaukiar# yra
kgt GocuM Ba Xapopar mrapodTnapura Moc kenmaiinu. @axar 0ab3u
Wi puiaprana 6ynaas KCTHCHO.

W) karnam — MaHTus MoanacHHMHT nubdepeHLManuacHiArH
B acocwit carx. By carx Ep aapocH Ba MaHTHA opanuFkaa Kok-
wniiiean OYnub, K.E.Bynien ToMOHMAAH KpaThIrdH. VHHUHT KaTHHIATH

Wl kM. nan 300 kM. rasa y3rapaau. Kariam 103acHHHHT HOTEKHC/ITHIH
W PO penbedura Moc KeJlanu.

‘D" KaT/IAMHHMHT KOBYWIKOKIWNTH HMXOATHa Y3rapysuyaH. YVHUHT
POPMIE XOJIATH, 3HYIHIH Ba KMMEBHH TapkuOH XHIMa-XWJL. KarnaMHuHTD
WUTIN KHCMUIa MOJLIA FOKODH Jlapakaja CyloKIaHraH, ceMCMHUK TYIKHH-
imiafy Yra nacT TeaIMKAard 30Ha aKpaTiirad. O.T.Copoxtux sa C.A.Yura-

woniap Oy opanuk karnamuu (20 kM.) bep3oH HOMH 6unan ataurad. “D”
witaMi EpHUHT PHBOXIAHHIUMAA XKyJAa MYyXMM axaMHilra dre. by
WAA ManTHa  MoutacuHKHr audidepeHumannacH dkapalHiia Kyna
WA T MUKIOP/A HCCHKITMK SHEPTHACH aKpanid 1MKaiu, SAPOHUHr TEMIE
fivian Goitmum coaup 6ynanu. “D” KarTaamua cypuiiagTral okeas Jnro-
CepacHIaH TAWKKMI TOMraH crdbmap yomu Ba waKiaHaéTrad cyiep-
HOMITAPHAHD wigninapi AKoitnawanm. KaT.'IaMHHHI" oCcTHAA MOoAdanap
WORYIIKOKIMIM KeCKHH Tlacas/iy Ba yjlap CYIOKIaHTaH XOJaTianurithi
wpearaan.

Ilyunaii kuiuG, opartuk “D” Kataamu EpHUHT PHBOKIZHHILIMIZ
MYXHM aXaMuaTra ra. By 30Hana — MaHTHs Ba AOpO HYerapacuia, Moiaa-
I FpaBUTALHOH M epeHIaurACH Ty(aiinu, SOPOHUHT CYHOK TeMUP-
it KOMIOHEHTH BAa MAHTHAHUHT KATTHK CHIHKATIH KOMMIOHEHTHIA &KPi-
i conmp 6ynamu. Bynna axpannd 4HKaHIAH HCCHKIHK SHEPTARCH,
CHIMIPOK CWIMKATAM MaccanapHHHI aXpaldiif Ounan Oup Kartopsa,
I/pidrs MCCHKIMK Macca TAIWIMIIM Ba MOAIA nvdepeHIHaliICHHA
SLMHIIOBYY MAHTHAZArH IOKOPHra XapakaTiaHyBud KOHBEKTHB OKMM-
AP KenTupud YnKapany.

6.3. Ep sapocu

p snpocu Ep XamMUHHHT 16,38% Ba maccacH{uHT 31,79% ra
(Yrpu kenaau, SIApo Ayna 1KOPH 3HUTHKIATH — i1 r/cm’ MoLTanaH abo-
pirt, Tawky aapo HucOaTaH CYIOK, HYKH SAPO dCa KATTHK MOAAIapAaH
Wlopar, SIHMM TaAKMKOT/IAP WYKHM AP0 AHW3OTPOT SKAHAHIHMHH Ba TAIUKH
wiposan Ep ki aiilaHALIHHAHT KaTTa Te3JIHIH ounaH (apKk KHIHUIHHEH
aitincmaay, Talky Aapora MKKM — AKanal KOHBCKIHA 6unan axpanmd
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TYpaguraH NAacTkM Ba TapThOnaHraH KoHBeKUHAZaH ubopaT YCTKM
reoctepanap axparuiaim.

ManTusa Ba 5Ap0, MMKM Ba TAlIKK siApoiap YpracHIard derapanap
Ep kecmacuia skkon axpaiub Typaau. By MOIIAHMHT 3MYIUTH Ba
KAMEBUH TapKkMOMHUHT KeCKMH ¥3rapyB4aHiaurd O6wnan Oornuk. Kymiab
TaAKUKOTYHIAD TalIKH SOpO, acocaH, OHp BaieHTIM TeMHUp OKCHINap
Fe;O cyrokauru Ba wokopu 6ocumra yupamiu 6yiran x, Fe pa FeO num
3BTEKTHK KoTHmMacupaH ubopat neb dapas kunagunap. Huxm sapo
temup-Huketa (Fe 0,9, Ni 0,1) korummanan ubopar. YiapHuHr opacuia
kyuwnmuya cyashua tapkubnu FeS opamuk katnam (K.E.Byanen 6y#inua F
KaTnam) axxpaTunanu.

6.4. Acrenocdepa

CelicMuk TYnKHHIap OViiuya Ky3aTysiap €paaMuaa OKeaHsiapaar
50 kM. naH KaMm uyKypaskaapia, kuthanapaa sca 80 Ba 120 kM. opanurm-
A2 TYAKHUHJIADHHHT TApKAIHMLI TE3HIM MAHTHSAHHHI YCTKH KHCMHBAarura
HucbataH kamaagu. By nacaiiran Teanukiiap KaTiiaMH MacTAaH XaM Katta
ceficMuk Teanuknap cdepacu Gunan uerapanadrad. Ywby roszanapaan
TYNKHHAApHUHT KaliTHink Tydaiinu ynap, acoca, 1y KaTlaMHMHI HYH/ia
tapkanagy. LyHHHT yayH Xam y ceficMuk “BoniHoBOn” Ned HOMIIaHTaH.
Vuu acrenocdepara yxmarumann. Y narepan iynanum Oyiimua Owp
®HHCNK 3Mac. OkeaHnapaa yHHHI YCTKM o3acH 50 kM. ra sKun Ba ¥pra
OKeaH TH3ManapH ocTujaa ep to3acura 10-15 kM. rada sxuniamud kenaau.
Octku w3acHHAHT uykypaura 400 kM. nad ouwiMainn. KosruxeHTnapaa
Y3umuuur Ty3unnmy 6¥inua acreHocdepa Typau Tapkuéra sra. Eur toru
ynxanapaa (Anen, Kaeka3, Tau-1llans) yauHr yetku ro3ack 80 k. raua,
pudT 3onanapuga sca 50-60 kM. raya kyrapunanu. Ep xoburunuHr snr
TYPFYH BHIOATNAPH — KaauMui nuatdopmanap KalkoHNapH OCTHIa acTe-
Hocepa kyucus uonaranran; 100 nan 200 kM. raya yykyprukiapaa y
Oup-OMpHIaH @XpanraH acTeHONMH3aNaplaH TY3WiraH, HUchaTaH KHUMK
Ka/THHJIMKIAry Katnamaad ubopar.

Actenocdepa Ep nurocdhepacHHMHr MIAKITAHHIOMAA MYXUM
axamusaTtra osra. By epaa marma xamza ep KOOMFH MOJJACHHMHI
napyanaHdilM  Xampa capanaw okapaéunapw Gomuta®  Gepmianm.
JIutocdepa rumTanapu XapaxkaTiapHHH TAabMHHIOBYH acTeHOCepaHHHI
reolHHaMHKK XOCCANapH XaM KaTTa axaMmuAaTra ra. AcreHocdepa narepan
HyHanumaa AKKa KHHCIH smac™. OKeaHnap Taruaa y aHuk ndoaanauran
Ba KaTTa KaJHHIMKKa sra. Kanumuil KOHTHHEHTan nauTanap, alHHKca,
apxelf KpaTOH/IapH OCTHAA JHTOC(EPAHHWHT OCTKH KHCMH MAHTHSHWHT

2 A A Abidov, D.X Atabayev, D.D. Xusanbayev va boshqalar. “Yer fizikasi”. -T.: “Fan va texnologiya”
nashziyoti, 2014,
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10()-150 kM. Ba yHIaH OPTHKPOK 4yKyp/uKIaphia HOKOpH MAHTHAHUHT
CUAstEe GolIKada SKaHAMTH anMKIaHran. By ofaacTiapia nHToCEpa
Wit Gwnan tyTammd kertap 9kaH. bawnsu TankukoTumwiapra Oyumai
wveyemsit actenocdepa Gyitna® nurocgepa NIMTARAPUHHUE nuaHerap

CAPAKATAAHMIIN MYMKHHITHTHHH HHKOP 3THLINA acoc 6ynmoxaa.
Jlurocdepa IOKOPH MaHTHSHHHT IENICTIAILTAH YCTKH KHCMH Ba €p
goOurunn ¥3 uuura onub, yHMHT TY3WIHMIIH Ba Tapkubn EpHHAT

{EOIOTHK TAPHXH B MOAJACHHHHT nudepeHIMALHACH XYCYCHATIApHHE
(K axkc orrapapd. JIuTocdepaHuHr  NEPUAOTHTIH MarHesuasi-
CIUIKATIN Ky$iH, ACOCaH, AMOMOCIITHKATIIM YCTKH KHCMI1apra aKpasiiIIM
Wk akc orramaurs  TyGaiid  ylapHMHT  opacuiard  erapa Ep
weemacuaar Gom nerpoduank 6yaumiaap KaTopura KHPHTHIUIIHA Hewm
MG,

6.5. AtTmocdepa, ruapocdepa Ba nuTochepaHMHT GUPIRIH

Ep Gup Heda reocdepanapiat: marauTocepa, atMocdepa, ni;lpﬂo—
vipepa, murochepa, MaHTHA Ba AIPOIAH ubopar. EpHUMHT TalLIKH KO(JHI{th,
smarnmtochepa armocdepanat Qapkim, Ep 6unan GUpranukia yHusr yku
wipothuia aknanMaian. ) |

Ep armochepacu Oup Heua KarnamfiaH ubopar. Ep 1?33c11ra 3HI
gicnm Tponiocepa cananub, y armocdepa MaccacunuHr 80% Hu, KanvH-
wrw axksatopaa 16-18 kM. Hy, KyTOnapaa sca 8-10 KM. HH TAIMIKKI 3TAlH.
I ponocdepa xapopaT Xap 100 metpra 0,60°K ra nacanu{'j Dopani.

{Okopupokaa cTpartocepa, YHWHT KeCHMUIA 50-55 KM. 1a 030H
AT JIAMH JKOMIAIIraH, MabiyMkH, Oy KaTiiaMm KyguHHHT yasTpabuHaduia
ifypiapuHn Y3ura oTanm. Crpartocepana IOKOpHAA mezocdepa (55-80
¥M.); cyur tepmocdepa (80-1000 xm.) Ba sx3ocdepa (1000-2000 km.)
woltnamran. YHAQH 10KOPHAa — KOMHOT. Tepmocgepana Ky€m Kucka
PN HypRapyHEHT HoHoC(epaaa HTHAHIIM Tydaiin xapopat *e
kYrapuiaan. Dx3ocdepana eHrun raziapHuHr COYMIHILK Ba AMCCHila-
ineK  Kysatunagd. ATMmoec@epaHuHT 80 KM. JaH KOKOpH KHCM#/a
nonocdepa, Maraurocdepa sa renuocdepanap MapKyl.

AtmochepaHHEI TalXH KaTjamnapuia ras MOJICKY1alapUHKHT
WCCHK/NK TabCHpHMAArn TapTiOCH3 XapakaT ylapHHHT Xapakat TE_!RS]!*IT
runn ommpu6 robopann. Hatwkana Gy Te3nmK OpTHO KPMTHK HY KT ra
oraam, 6y Monexyranap cali€paHiuHr TOPTHIIKIL KyHH JOMPAcHLAH “HMKHD
werwin mymxat, Ulysnai KiAmb, HUCCHTIALMsA CaiépaHWHT TOPTHIlkLIL
VUKL, MONEKY/IANAPHUHT KMHETHK JHEPrHACHHU aHHKJIOBHHM 3K30-
¢ipepasary Xapopar Ba Iy MOJEKyJanapHHHT maccacura OOFIHK OYnanu.
Ot na Mepkypuit 1wy cababnu TYpFYH aTMocdepara ara Bmac,‘Map.cna
son hakat orup raznap TYPFYH Xonaria. Ep Typumary caliépanapan
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dakar Bogopon Ba remuit auccunauus Oymamu, kuuuk caliépanappa pa
Bomka 6ap3u iiyngomnapaa atmocdepa MaBxKyI SMac.

50-400 xm. GanaHanHKAa aTMocdepa ra3TapHHUHT HOHIALLYBH pyil
Gepann. By armocdepana anexTp YTKazyBUAHAMKHHHT OPTHMIIHra onub
kenany (Ep ro3acunaruaan xypa 1012 mapra kyn). ['paBuTanns, woknsa
uus Ba radnapHudr aubdy3noH OYNHHMILKM Tancupuaa aTMochepaHuHI
IOKOPH KaTiiamjapHia eHruil rasnap Tyruiana Gouwaiion. Ep rosacupan
200 kM. OKopHraya a3oT aTMOC(epPaHHHI acOCHH KMCMWHH TalIKMIl
KHJIaIM, YHAH IOKOPHI2 a30THH aToMap KHCIopoa CHKHO YMKapamw.

ATMocdepana ToM4H Ba My3 waknuaa (1,3+1,5) 1016 xr. cys Gop.
Cyp acocan Tpomocepana, Tponuk MuHTaKanappa 3-4% G¥nca,
Awnrapkrunana 2-10-5% Hu TaluKun KMIamIH.

Ep ro3acuaaru acocuit sneprus Manban Ky8mHuHr smekTpoMarant
Hypnauumuaup. Ep Kyémpaan 1,7-1017 [Iw/c sneprus onany, nekud Ep
to3acuraya Oynunr 48% etub kenanu, Konran atMocdepana IOTHAALH Ba
marHuTocgepana Kaiitapunaau. Crparocdepa Ba Tponoctepana uHdpa-
KH3WJI AMana3oHard HyplaHHIiap I0THIALH,

Tepmocdepa kaTnamuHWHr (HOHoc(epana) KyHH KMCMHIA pPagHo-
TYNKUHIM AMana3OHNark HypnaHMII KaiTapuiand, ynstpabuHaduia Hyp-
NIAHMIN 3ca 030H Katnamuia Epnan 15-60 kM. rokopupaa rotunanm. Kygi-
HHHI KHCKA TYJIKMHJIM DEHTTEH Ba raMMma HypJIaHuUIIapy aTMocepanntr
6apua xarnamnapuna totuaud, Epra pgespnun etub kenmaiinu. Jlekun
arMocdepa INEKTPOMArHUT HYPIAHHIIIAP Ba  PAAHOTYIKHHIAPHH
6emanon ytkasub robopaau.

Xynnac, atMoctepa KyEIHHHT KHCKa TYNKHHIK HYpPAaHHILIIAPH Ba
MeTeopuTnap okuMuaH Epau caknab TypyBuH KanKOH pOnHHHM ViiHaiau,
Atmocdepacns Epna Xa8THMHT BYXKYAra KelquIIH MYMKWH OMac 3/,
yyHkd OyHpait xonaa Ep 1o3uHMHr ypraya Xapopartd TaXMHHAH MWHYC
23°C num Tamxun 3rrad 6ynap sau.

6.6. 'napocdepa

Jleurus Ba oxeawnapaard cyBHHHr 200-300 M. uyKypaukaard 103
KHCMH Xapopatu Y3rapys4aH O¥nub, y reorpadmx KeHrnMHK Ba iin
dacnura Gornuk. DKBAaTOpHAN MHHTAKalapia CYBHUHI YpTaga Huanuk
xapopatH 25°C. Illumonuii MuHTaKanap TOMOHTa Kapab, xapopar 0°C
ra4a nacaiin® 6opagu. Xapoparra Moc paBHIIa KyT0 Yikanapaa cysHul
3HYJIHTH MakcUMal, JKBaTopaa MUHHMan OYnanu.

I'mapocdepa cypnapuaa kMMEBHI 3TEMEHTIAPHHHT Aedapiau Gap'in
CH MaBXYJ, JISKHH BOAOPO/, KHCIIOPO/, XJIOp Ba HAaTpHii KYNIpoK.

Oxean — Ep 1o3maarn Ky&w 3Hepruscuim kabyn KWiyB4s Ba Huryn
Y YIKaH akkymynatop. ¥ Xxapopar Varapuummau Gapkapopraarripiil
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iypuin, Cys K03aCHHHHT XapopaTHRY Tycaraad Oup Heya rpagycra y3ra-
(i ATMOC(epanary xKapadHaapra KyWwid TakCHp 3Tamu. YpTa Ba KyTo
WOHEIHKIAPUIA OKeaH CYBIApH €3a HCCHKIMKHH aKKyMYJALHMA KWIHO,
it Oy necuknuknan arMocdepara 6epaan. Tponuk MUHTaKanapia cyBs
Wit OVitn uewitnn Ba koHBexuus Tydalnu Oy epaa COBYK Ba HCCHK
giiMnap naiigo 6ynaau. Ly epnappa cys Ba atmocdepa Xapopatiapi
gpnonaarn katta gapk Tydailim uMkIoHNap Bykyara xenaau. lukiou-
ip reorpaduk kenraukHuHr 5-20 rpagycnapuna, acocad, €3 oinapuia,
GieAN 103acuaa nacT GocHMIM 30HA MaBxya Oynranga xocun Oynanu.
Liyinall XonaT cyB Ba XaBo XapoparTiapuHuHT (apKu okopu 6ynranaa
(23-26°C) pyit Gepamn. Xocun 6ynrad noxan xaso okumnapu Kopuonunce
KY'WIApH TABCHPHIA CIMPAICHMOH WAk oul, aiinanMa Xapakarra Kena-
iiM, MccHK HAM XaBO Terara Xapakar KWiaiu, y WIyIpUHT XocHa 6¥mum
Hykracuiaan ¥Tul, ToMyunapra KOHAEHCAUMAIaHAMH. ACTa-CeKHH HCCHK
HiAM Xaso xKyna rokopura kytapunanu. Kenraiin6 sa cosu6, 6y Ham xaso
conuran Oyr Xonatuna cakiaHu® Typaau. Arap wy Aamia TallKapHiaH
HIAMOJNI TAabCHpHAA KyM EKH Ty3 3appanapu kenud uy Oyrra ypwica,
KYukncuMon Tap3na OyF KoHOewcauuanaHa Oommafinu. Bounanran
wapadn Hatwkacuaa 6ocum nacasau. By epaa Goprax capu kyn oKuMirap
xocun OYrann, KoHAeHcauMs XapadHH Kydasiy Ba KY4IH LIaMOJ XOCHI
OYnaau.

THHY OKeaHMHHHT 3KBaTopuan kucmuna anametpu 200-400 kM. ra
TAMrad aHOMaN KKOPH EKH MAcT XapopaTtiH J0Fap — OKMMIIap ByKya-
i kenaam (3-4°C naw 1okopu 6¥nranna “One Huneo™ €kd LyH4ara nacr
GYnranaa “JIs Huna”). Bynaail okumiap xap HKKH-Y4 fiMiaa Xxocun oy na-
au. Xap Oup OyHpmali XOAMCAHMHT 3HEpPrUscH XHpoCHMara TalliaHraH
nrom Gombacu sHepruscuaad MunHon 6apodap KaTTa .

Hazopar caBosLiapu
I. Ep reocrepanapu katicu kaparnapaan ubopar?
2. Ep koOurn kannait Tysunran?
|, \p MaHTHACH 4yKYDJIHIH Ba TIapaMeTpiapH KaH/1ai?
4. Ep sapock nmanan ubopar?
%, Ep reocepanapunu Taspudaad GepHur.
6, Acrenocdepa kaujail Tysuaumira ara?
/. Armoctepa, ruapocdepa Ba nurocdepadHHr OMPIMIH Xakuiaa HHMazap
Onnacus?
K. 'napocdepa xakuaa numainap Ouiacus?

A A Abidov, DX Atabayev, D.D. Xusanbayev va boshqalar. “Yer fizikasi”. -T.: “Fan va texnologiya”
saalyon, 2014
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7-606. TEQJIOT'HK HIIJIAPHU BAJKAPHULIAA

F’EO®U3UKABHI YCYJIJIAPHUHT KYJIJIAHAJTHUIA

7.1. Teonioruk nurnapuu Saxkapuuiia recusHk yeyaiap

3amMoHaBMii TEONOTHK KHAMPYB MILIapu Mypakkab xapa&n 6Ysu0,
KeTMa-KeT TAaIKHKOT OOCKHUNApWHH Talkun 3tajin. Xap Oup TafKuko!
Gockuunaa doiigany KasuiManap Koinamnm KOHyHUATIapUHy Ypraduu
Ba CaHoaTra APOKIM KOHNAPHHW TOMHILIAATH Macajanap Xan stunaau, Ep
103acHra AKMHpOK Jkolnamrad c¢ofnann KasHaMa KOHJIApH, acocaH,
kuaupub O6ynuuan Ba Ka3ub uumkapuwl wWmlapd 6ab3M  Kownapja
Huxoscura erad. IlyHunr vyuyH Qoinand Ka3zuaMma KOHIapHHu
YYKYPPOKAAH H3nawra TYfpH kenMokaa. Karra uyKypiaukaa xoinamraq
doiipany  KaswiManapHM H3lamaa  ypranunacértraH  XynyUlapHUHT
YYKYPAMKIArH Te0JIOTHK TY3WNHIIMHM, Qolnany KasunmanapHHHT XOCHIl
Oynuy Ba KOMNALIHII KOHYHHATIAPHHH Yprauuiu Xamaa kKyiiasaérrad
KHAMPYB YCYJUIaPHHH TAKOMUWUTAIITHPHLI Tanad 3THAAH.

Ieodusukasuii TaAKUKOTNAp TEONOTHK MIUNAPHMHT Xap 6up
OocKMuMZa TYpNM MacanajlapHu eudiuga Kyananwnaau. Teonoruk
uwmnapra Kyiuwirad tanabnap reousukaBuil TaJIKUKOTIAPHUHT Yprasuiil
YYKYPJHIMHH OPTTHPHIL, TYCUKIAp GOHK (MYXUTHAPHH) OpackaaH QHINK
xoccaiapu xam ¢apk KunaguraH oOBeKTNapHM aHukiai, oitnany
Ka3wIMalapHH XycycuaTiapu 0yiinya usnamxn tanad stanm.

UxTuépHii reonoruk MacalnaHu Xan kuauina 6up Heura reodusn-
KaBUH YCYMIApHUHI HAaTHXanapu uuuiatunagu. AMRHMKca, Mypakkal
reoslo-THK Macananap reodusMkaBuil yCy/IapHHHr Maxmyacu Guman
eywiagn Ba OyHIOa TaaKUKOTIapHUHT oO0bexTH OYiiMua TYIMKpOK
MabIyMOT/Iap OJMHA/H.

Bup neurta reodusvkasuit yeyanapHu Kyiiaul (MaXMyanail) Typiu
cababnapra 6oFnuk:

1. Anoxuaa ycymnap OuinaH OfMHraH NATHIUIAPHH TANKHH KWIHIL
HaTwkauapy 6up eunmau 6ynmacaurura.

2. Kyihunran xamma Basudanapuu Ourra ycyn Ounan euud
Oynmacnurura.

3. MKTMCOAHWii TOMOHHIa — Ka4YOHKH IOKOPH camapaliH, JEeKWH
KHMMAaT TaOXMKOTJIAPHHHT YpHura camapacu nacTpok O6ynran, nucBaran
ap3oH uimnap 6unan 6upra onud Gopuil 3apypiaurura.

TaiiuH reojorMk MacailaHy eyumna reodM3MKaBHi  ycyiuap
MakMyacH VpraHuwnaluras XyIZYAHHHT (U3HK-TeONOrMK IIapOUTHIa
myBoux TaHnab onueagH. YnapHu Tawsa® onumpa KyHuuaary
KOHYHHUATNAP TaxJIH KWIHHAIH:
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{, 'eou3nk aHOMaIus Ba TEOJOTHK KECHM TY3WJIMIIW OpacHaa

sl Gormkank 6op. Teomormk Tysunma Gysmara Oup KHHCIH
MyNH AN reodmsuk aHomanusiap OynMainM, akcHHua, OUp IKHUHCIH
MysiTNE Tapkubuaa MyaiisH reosoTHK Ty3HIMa XOCHI 6ynraunna,
willirra, reodusnk anomanus Kysatunanu. LIyHu scraThil Kepakki, oup
Wit reonoruk TysuiMa (00bekT) Xap A0MM reopusnk aHOMaJMACH OUp-

Bipira Yxmam 6ymanu (reoQu3nKaHuHE T¥rpu Macanack), Gup-Oupura
Yxiinran reodu3MK aHOMAanMAnapaa 3ca Xap Xl reonogyx Ba3zUATIAD
YA MyMKHH (TreodH3HKaHHHT TeCKapu macanacH)” .

2. [eoporMK TY3MNMauu TalIKW 3TYBYM JKHHCTapHHHT bu3nk
YOUCATApUHUHT Y3apo (dapK KWMLK reopH3UK aHOMAIUANA AHUK aKc
VI,

3. TeodusukaBuil yCY/TApPHUHT Camapalopiurd  Ba yprasuin
HYKYPIHIY KL KOMMHUHT reONOrHK-Te0(U3UK WAPOUTIAPHHH annknab
Gepiin,

4. Karnamiu KeCHMIApHM YpraHuuiaa (KaTaamJIapHUHT  ETHLI
Gypuaktapy 15°-20° raua 6¥aranna) ceficMopasBe/ika, JNEKTPOPA3BEKa-
NI HIEKTP30H/LIALL YCYJUTapy AXHIN HaTHAE bepann”.

5. Tuk KaTjaMiu KecuMNapHH ypraHuiiaa snekTprpoduanan,
MArHMTOpa3BeaKa, rpaBupasBelika, pafHOMETpHA YCyIIapH caMapant
inTika Oepany.

FuyunanuraHd TeoiOrvK Macanajiap acocHfia reodH3UK YCYJINAPHHHT
Makbyn Maxkmyacu (pauHoHan komutekcu) Tauna6 onuHamu. [eodusuk
YOYJUTAPHHHT MakOyn MaxXMyacH — wyHai Gup HeuTa ycy/uiapHu bupra
YrKasnia MUHMMaN (KMYKK) MabnaFs Ba HIIOHWIH e4uMra MMKOH HepyB-
Wit raakukoTnap. [eodusukasuil yCyIapHUHT MakOyn MaXKMyacH reoso-
K, reOKHMEBHH, TMIPOTEONOTHK, MYXAHIHC-TeoorHk Bad Gyprrall
wiwnapn Gunan Gupra onub Gopunaau. [lana recu3MK TAIKHKOTIApH
(yprunam witapyu Gunas dupra K6 GOPWIHIIH MYXHM Macala XHcoo-
wunG, Kydyknapaard reodusMk TaaKMKOTIap Ba KyAyK aTpoduHH
Gpiruin vinapy OunaH axpanmac GynumM no3uM. Xap OMp TaAKHKOT
Gockuanapuaa reodusnkauii Ba OomKa XamMma yCyITapHUHT Gupra
Yrxasnnmme SHr MyBoduk GYnumM Kepak, 3€po ycynaap MaKkMyacu
Yarapuing MyMKHH.

Veyanap  MaxMyacHHM — TaHjaranzia KyHugard — OMHILIapra
NCOCHANKIO 3apyp:

" B lt:tcllcknﬁ 10.H. Monesan reopunxa, M. Henpa, 2010. 478 ¢, - !
R .\?Itl'.lilﬂ-. 1P Geldart. Exploration seismology / -Znded.p.cm. Includes bibliographical references. ISBN
(1911.46282-7. ~ISBN 0-321-46826-a(pbk) @ Cambridge University Press. 1982, 1995.
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1. Maxmyanarn xap GUp yCyJ KETMa-KeT reoNOTMK MabayMOTHM
KYIIHIE EKH AHHKJTMTHHY OPTTHPHILY JTO3KM.

2. Xap Oup keitmaru Gockuuma yMmymsilaan Xxycycwiira yrm
KoulacH acocunia uin onu6 Gopunud, Yprannnaérrad oGbeKTHH YyKYppOK
HAPOK 3THII GHNaH TaBCHGUIAHMIIM KEPaAK.

Hactnabku Gockuunapaa reodusnk HUUTAp YTKAIWraHmaH CYHT
yprauuaraH MailoHHMHr aHuK Ou3HK-Teooruk  Mojenu (DI'M)
TY3HIaAM; KyJalJIirH nacTpoK Ba KHMMAaTpOK YCyJjlap KyJUTaHWTHLIILH
ydyH YpraHunagrran UCTHKOOUIH MaliIOH KHCKAPTHPH/IKILN, XapHTanall
MactiTady HHPHKIALITHPIIALIN JIO3HM.

3. Tankekomnap MaliIOHMHMHT TYpJIH JKOATapuAa reosoruk
MacanaHM eYMIl KaiC yCy/UIapHHHI YpraHull YYKYpPAMId Ba aKpaTHLI
KOOHIAATH MyHOCHO G¥iica, mry ycyiuiap KYIaHWIMILY TO3HM.

4. bup-bupura YxXwam reojJOrMK IDAPOMTNIAPAA TAAKMKOTIAp
yTRazuw yuyH dwnap Taxpubacura acocnaHu®, ycymiap Makmyach
TaHnad oJMHagH.

YeymiapHuur Max@yan MaxMyacH edMNaqMraH TYFpH Ba aHUK
npoananran sasudanap acocuaa tannab onunaau. Bynna ypranuiaér-
rayd MaHaoH OY¥M4a reoNorvk MabiyMmMoTnap TYNnaMu Ba reoNoruscy
¥xwam Oynran  aHuKpok Yprasuiara MaioHIap MabiyMoTaapu
Taxxocna® vmnarunaiu.

ABBAJI aHHMK PEONOTHK [IAPOMTIA AHPHM eONOTHK Basudanap
CHMIIAA ATOXMAA YCY/IapHU Kyanam uMKoHM O6axonaHanu. CHEAMpYRYM
KMHCAP Ba OM3HM KU3MKTHPAIWTraH o0beKT/Iap opacuaary GU3KK Xocca-
NAPHAKT ()apKW, yNapHMHI TaXMHH KWIHHIaH WAKILIAPH, FeOMEeTPUK
Yauamnapu Ba ETUIN 9yKYPIHIH, KAIHMHAHTY Ba ynap ycTHaaru €TK13uk-
TIAPHUHT TapKHOHW, MailoHHMHTr penbedu OYiiMua gandnapura acocna-
HHO, pusuk-reonoruk monens (OI'M) tyzunanu. ®I'M — maBxXym pasuii-
na MyaHaH RWHCIAp TYIUIaMH, YHHHT YMyMJIalirad Yiuamsaps, makiu
Ba (H3HK XOCCATApH IOKOPH apaalia XaKHKHH reoIOTHK MapOHTHU AKC
31rHpasd. ®I'Muu TysHmgan acocuift Makcald — [IAPOMTHM MaTeMaTHk
MOJC/IIRIITHPHI, AbHH TYPJIK Hasapui QUMK MaiiIoHIapHK Xucobnar.
@I'MHu Ty3rania, XakMKMA reoNorTHK 0OBEKT COMIA TeOMETPHK Mmai-
jiapra 3ra Oyjirad xucmnap OmiaH anMalTHpUIATH (annpoKCHMariHs-
nasany). Xap Xun QU3NK Ba reOMETPHK NapaMeTP/IapHUHT KMiMaTIapyra
$usnk maiigonnapun xuco61ad o, o6BEKTHH WINOHUIH Kala 3Tuu,
HerapalaHraH NIAPOMT/IAPHHHM aHMKNal ONMIN YYYH MOJENHHHT napa
MeTp/I2pH aHHK KuHMaTiap opaiuFuia ¥3rapraH Xonaa yerapanaHaiy.

Byaman cyur tysunran ®I'Mra acocnauu6b, xap Oup ycymsui
Kynnam UMKOHH GaxonaHamm.

e e A 1 T TP T

Mynocub reonoruk ImapoWtaa YTKaswiraH umnap Takpudacu
Heoenaa TekiMpyB (Ha3opaT) TeonOTHK Ba Oypruiall MULIapU HaTHKa-
i Owian  connmTHpur iiyan 6aw3y Xonnapoa MyJuKaaIaHrad reoso-
pik kecum mouend (PI'M) yuyH Hazapuil ¢usuk malimonnap xucobot-
iupit Oulan CONMIITHPHIL HATHXKACHAA YCYJIHHWHT FeONOTHK camapanop-
i baxonam MyMKHH.

Tannawran ycyanap MakMyacH BapHAaHTIIADHHHHI HapXJiapy Ba
Y JIMIIITH CONTHIITHPUIIAAH.

l'eopusukaBuit  TAAKMKOTIAPHH  YTKA3MIl NaiTHOA XaKUKHi
IPONOMMK  IAPOMTAA aHpUM ycymiap MaXKMyajaH YHKApAIHWKM EKM
Gowka yeyn 6wiad anMalITHPWIMINKM MYMKMH. ByHpali MaxmyaHu
VArAPTHPHILHKMET  Makcagra MYBOQHKIMIM TEONOrHK TEeKWHPYBR Ba
(yprunai HIJIapy acocua Xaa KuiIHHaIH.

leodusnxaBuit ycymiap MakMYyacHHMHI JQMHUTAPH MaOKMYTH,
ini OMpra TalKHH KWIMHAAW Ba HAaTHXKanapH TIeOoNOrMK-reoGusHk
KECHMIIAP, CXEMATHK TeOJIOTMK XapuTajap, Ty3WiIManu cxemanap Guiad
racnupnanaan. 1ldysnaii kunub, reolOrHK MacalanapHu evuil yuyH
reousukasui ycyinapHuHr MakOyn MaKMyacHHH TaHiad oML HILTAPH
I .C Baxpomecs cxemacura kypa Gaxkapunanm:

|. T'eonoruk mMacanaHu KyHuuw.

2. Pusuk-reonoruk moaens (OPI'M) tysuu.

3. l'eodusuk ycynnapuu TtannaG onmm, acocnam Ba Taxpuba-
yenybnit wwnap 6unan cudal xypuu.

4. HartwkanapHu MaxMyald TalKMH KWIHII, Mykammanpok ®I'M
IyaMlll; reolordk Ba Oyprunami Mindapd OunaH HalopaT KWIHIL,
MOCIIAHK TYFpH Ba TYIHK edunuiy 0¥ Anua xXynoca qukapi{mﬂ.

7.2. Mamkmyanu reoHIMK A3AHANAPHHE TeOJIOTHK HI0XJIaII

ycayGHHHMHT YMYMRii acocnapu

Tabuuit reodusux mainonnap, ceiicMuk TYIKMHIAp MaHnoHH Ba
FCONIEKTPHK KECHM acOCHi  XYCYCHATJIAPWHMHI TynnamMu Xap Oup
WIOXHAA XYAYAHHHT ymymi# reopusuk TaBcHPUHM TalIKuM STagu.
Kuavpyp reopusukacHia MuUIaTHIaguTaH GoOlKa MablyMOTNapHH TOF
KnHcaapHHUHT PH3HK Xoccanapu Genrunaiiau.

["eodu3uKaBuil MabIYMOTIAPHH H3OXTAMIHMHT ANCXMAR YCYIAapu
Hinnab ynKuaTaH; anoxuHaa QH3KNK napaMeTpiap opackaaru fornankuiap
(anokanap) reou3sKaBuil MATHINAPHH KOMILIEKCIIH M30X1aII YUYH 2COC
OGYnapw; reoM3sHK aHOMANHANAPHH TeONOTHK o0BeKkTnap OmiaH
TKPOpHii COMMIITHPHILIAP re0JiorHK-reoQH3uK MoaeiapHy Oenrnnaiu-

" Moewpecencinin K H. NMonesan reodnouka. —M.: Heapa, 2010. C.478.
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ra, ypranunaérran obbekTHH reodusukasmii Maliionnapaa axkc 3TTHpHIL
Ba Gapya Gornanni (anokanap) KOHYHMATIAPHHHA aHUKIALITA Y Kyanu.

I'eou3ukaBmit aHOMaNua Xamaa reonoruk obBekTap opacumaru
anoxanap IWaki¥ Xamua tabuati GMp MabHONMM 3Mac, y IXTHMOM
Xycycuarra sra. Typau Xyoyanapaa xap Xui Gornanuumap kysaTunrasu
cababau ynaphu koHyH cudariuaa umiathi 6y nmaiin.

Haoxnam taxkpuback acocuua OMp HeuTa 3XTHMOWTH GoFmaHuL-
J1ap, moctynarnap udonanawrad msa kyn TAAKHKOTYHIAD TOMOHHAAH
Kabyn kunauHraw reodusukasmii HDANWITAPHH TEONOTHK HM30XJauijia
HLIJIATHIAIH,

I. Teodusuxasnit Tapcudma ¥y3ura xoc O¥nran  ywacrkanap
TEONIOTHK TY3WIHIIN Gunan dapk Kimaau. Xap 6up umoxwin reo(uzuk
AHOMAITMATA FeQJIOTHK TYIIYHTHPHIN TOMWINILN JIO3HM.

Bynnan aWtum MyMKHMHKH:  XamMma reodu3suk aHOManus mBa
YIApPHHHT 30HANAPH NeONOTHK TY3WMIUIAPAA XUCOBra OIMHMIIN Kepax,
TY3WIMaTU-TeKTOHUK, reosioruk Ba Gomika xaputanapaa axc STTHPHIHITH
JIO3UM.

2. Bup Typnaru reoioruk obwekTiap (6ypmanap, HHTpY3HAIap Ba
X.K.), aliHMKCa, Typiu Xydymnapha Kolilamrawia Ba aKCNaHyB'H
reoH3uK aHOMAJHSAIap opacHaa y3rapmac crannapriu ¥3apo Hucbatiap
Oyamaiinn. By xoupa xap 6up XYRyIHUHT ¥3ura xoc GoFnammmuiapuuy
ypraummue Tanab aragu, Ba LIOWWTYBYH  2KCTPAnOIALUsIaL,
COMHIUTHPHLUIL Ba OIHANAUITHPHILHY YTKA3ULIIAH 3XTHET KITaNH.

3. T'eonoruk ofbextnap $u3mk xoccanapy OyHuua curaupysum
KMHCNApA2H KaHYa KYMpOK (apK Kuica, akcianraH reodusuk mamion
WyHYa Ky3ra TamnaHaguran apx Gitad Ky3aTHIa[H, aHOMalHs
CaMapacHHKHT KECKMHIIUIH IUYHYa I0KOpH OYnagn. AHOMATHAHK XOCKI
KUIYBYM  OOBEKTHHHI  WAaKAW, &rum YYKYPJIUIH,  KaIHHJIATH,
SKPaHNAIUUIL XOoAuCanapu KywHu odsexT a Homka TYCKHHIIAD TABCKPH
AHOMAJIMS  CaMapacHHWHI Ky4IMrura Xam Gormuk 6Ymamm, 6y Tyrpw
GoFnanumIHm MypakkabnamTHpaH.

Marmarnk Ba kuméBwmil ETKM3HMKIApAarH KOHTAaKTNapra, OJat/ia,
¢usMk xoccanapuuHr Teppures, KapOoHaT Ba MeTamopduK Kanmmimk-
napra uucbatan keckun 6Yiaum uerapanapu Tyrpu xemagu. Typau
Ma@XMyanap XHHCIADHHHHI OpPacHAarid KOHTakTiapra dusuk xoccanap
YHIaH XaM MyxXuM 6ynum yerapanapu 60r1anraH.

4. CeiicMHK Ba 3MeKTpopaspelka YCylAnapH rOpH30HTAN-KaTaamIn
TEONIOrMK OOBEKTNApHH aXpaTHUIZA IOKOPH KOOWIMATTA 3ra, rpasu-
PasBellka Ba MarHHTOPa3Be/ika THK KaTJIaMIM OGBEKTIAPHH aXDaTHIL 1A
1oKOpH Kobuuarra sra. Ceficmopasseka sa MEKTPOPA3BeaXana Kua/il
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Oypiarn 25-30° Ba yugan xam OPTHK O¥/IraH MyXWTAap THK KaTiamiu
el xypunanm. CeficMopassenka Ba 3neKkTpopassenka TaAKKKOTIAPHHHHI
VEnyOH Xann SsXWH Yprasunmarang=,

5. Tasuu celicmuk na ANMEKTPUK OYAMM yerapaiapu KaTiamiaHuu,
iom &k Moc O¥amaran o3anapuu Tabpudiaiinu. By uerapanapuunr
AncTiabky  ETMIUN  ropu3oHTanN Oynran, 3aMoHaBMil makiM KeHuHIH
IWKTONMK  THCoKauMANap MUFMHAMCH —TabCHpMIa waptiay - Kabyn

Kimurad. TasHy  ropusoHTnap KHHCIAPHHHT  JIHTONIOTHK  TapKHOM
KoCKuH Yarapran €xu YYKHHAKAAD XOCH GYIHIIHHUHT Tanaddyc naspu
0Mapura  TYEpH  KenajaM, XyAYAHMHT TEKTOHHMK XaéTHparn Mya#sH

OOCKHYHMHT GOLINAaHUIIN EKH OXHPHHN Tabpupnaiau,

6. CeficMMK Ba 3/EKTPHK KMYMK KUAJIMK Gunan €rran verapanap-
HHI NACTKH THK ETHIN YYKYPJIMIH MOMAEBOp i03acura TYFPH Kenaam.
hynnan xam KatTa yykypaukaa ETras, Wuond Guman Ky3aTHATaH KWYHMK
KIDUTHK Yerapanap xyna kam yupaiam.

7. Teodu3nk aHOMaNKATa reoNoruk oGbEKT THK KanHHIUTHHHHD
TALCHPH MYXuM. THK KaTMHIMK IpaBMTALMOH, MATHHMT Ba TE€03NEKTPHK
ANOMAHANIAD KECKUHIUIH Ba CEHCMMK Xamaa KamMpok EKTP KHIHPYB
YEYIUIAPHHIHT QXPaTHL KOOWIHATHIA TabCUP ITaNH.

8. I'eopmsukasuii panuwnnap Oyinua reodmsuk pemeprap &rum
UYKYPJIHrA MyaHdH XaTonuk Ouian 6GaxonaHagM. AHHK HATHRKA —
vellemopasseika MablymMoOTIapu O¥itHua onuHamu. Ynap maxmyanu
WOXTIAIAA TagHy anuniap cudatiia witaTunann. JnekTpopa3seakana
HHY - TOPH3OHTIADHUWHT  ETHIN  9yKYPIHIMHH  KaTTa KuHmarnap
OPUINFHNA aHHKNaHanu. ['pasuTauMon Ba MarauT AHOMATHANAPHH XOCH)I
OYmmuira k¥n ommmnap ravcup sTranu caGabmm O0BeKTNApHUHT ETHI
MYKypJiurs GHpMYHYA KaTTapoK XaTo GuaH aHHKIaHAIH,

9. Marnut, rpasutaumon Ba Gomka reoQHU3uK aHOMANHSIAPHUHT
UIAKIapH Ba HYHAIHILIADH TEONOTMK TY3HIMAIADHHHT WaKIapy Ba
Nynanuwnapu Omran  Mycraxkam Gornanrad 6ynub, ynapuu axc
"ITHpany. I'paBUTALMOR Ba MArHKT aHOMaNUATAPHUHT HYHanuum 6ypma-
/IAHHIL 30HANIAPH, TEKTOHHK OY3HIMII Ba YM3MKIH OYnaxiapHunr iyHa-
JIMIUMHH aHUK TavpHnaiian. Jloupanu aHoManusiap MarMaTik XHHCAAp
MaccuBriapH, Ty3 Ba Oowka rymbasnapu, nowpanu TY3UIMaNnapHH akc
YITHpAIH.

10. ¥3ura xoc reodusnk Malinonnap Y4acTKaNnapHHUHT 4Yerapanapu
'IMIMKIIH - XYCYCHATIa 93ra, IWYHMHT YdYyH GyHpaii YyYacTKalapHHHT
KOHTYpniapu 6¥naknap yerapanapu ne6 KYpHO unkunanu.

" I Sheriff, L.P.Geldart, Exploration seismology / -2nded.p.cm. Includes bibliographical references. ISBN
(-521-46282-7, —ISBN 0-521-46826-a(pbk) @ Cambridge University Press. 1982, [995.
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11. AHOMATHATADHUHT XM KaTOpH y3unmanm akc ITTHPaH,
MakCHMyM Ba MHHHMYMAGPHUHT YH3HKIH HYHanumu 6up wnzMK 0¥ iinad
KOUNALIraH aHTHKIMHAL Ba CHHKIIHHALTADHY, 9YM3HKTyH Sypmananray
TY3UAMaHK  Tabpudnaiiam, By kouna noiinerop ma OypMananrau
MaliI0HNapHN TekToHMK XYRY ANAWTHPHUIA MyXHM MabHora sra,

12. Xap xun YCynnap OunaH amuknanray aHOManuAapHu |
KoMnaummy ga AYHamumy TYFPH KenMarauu, ofaraa, noinesop ga
OKOpHna &tran ETKM3IMKNApHHUHT CTPYKTYpaBuii nmannapu Oup-Gupura
MOC 3MacTHrHHK k{pcarany. ByHna ceiicmik Ba SIEKTPHK rOpPH3OHTapra
TY¥pH Kenrau ETKH3HKIapHUUr CTPYKTypasuii rutanu, YJIapHHHT §3apo
Xonatura kjpa Gaxonananu; YYKYPpoKaa érran ETKHU3HKIAPHIH)

TY¥PH KenMarauwu karta HUYKYpAUKaaru ETKM3HKIApAa Ty3HnMany KalTa
KypuiManap 6¥nraumuy K¥pcaragn,

13. 'eodmzux aHOMATHANAPHH ¥3apo Takkocnam TEKTOHHK TYy3HJ1-
MANapHHUHT  pUBOXIaHHIINIA MEPOCXYPIUK napaxkackuu 6axonanira

HHUUIK NoHeBop ékn opanuk TY3WIManu KaBaTHaaru Marmarux KHHCHap
TabCHpHAa aHOMaNHANAP XOCHT 6ynranunu Onnnupany.

14. A) l'eodusnkasuii Aanuiutap TYnaaMueu M@XMYaBHH W30XJ1ar-
Aa noiigesop ma HOKOpHAa €TraH Ty3mamany KaBaTiapparu niavkatus ga
IH3LIOHKTHE AHCTOKAUMANAPHUHT Dazopuii XKoAnamysy (cTpykTypasnii
T1aHu) Ba ymymuit Mopdonoruscy Gaxomananu;

B) Moitaesop Ba YCTHJATH KECUMHMHT TapkuGH KaTnam Xamma
“derapasuii Tesnmkaap, 3NEKTPHK KapluWinknap, XMCOOnaHran optik
3UYIHK XaMia Mariur Xoccanapu 6yitnua 6axonanany.

15. Teopuwsnkasuii AQNUINAPHH  TaNKMH  Kuauwg HaTHXacK1a
AHOMATHAHH XOCHN KHAYBYM reoorkx OObEKTIAPHUHT Emmy Baxonain
HMKOHM ApaTtunianm. byHna celicmuk Ba JJICKTPHK XOccanapura Kypa
axparuwirag TOPH3OHTIAPHHUHT Y3apo XonaTu OF#inua ynapuunr Suumy
baxonaw mymkun®,

7.3. Xyayauii (pernonan) reopusnkasuii TajKHKoTAap
Xyaynwuii TankukoTaap 1:1000000, 1:500000 Ba YyHOaH Hupuk
MacmTabaa onu6 Gopunaam (1:200000 raua).
Xynynnii TaAKHKOTIaPHHHT Basudamapu;
1) Ep n¥ctiuunr YYKYPAMKAArH TY3HNHIIHHR Ypranum,
2) I'eotekTonMK paHoHRaITHP KL,
_—

= Bockpecencruis H0 1. lTanesan reopusnxa, —M. Hempa, 20106 C 478
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1) HUyKypnukpary TY3uiMalhap Ounany Ep n¥crununr HKOpH

WHEMIIY karnamnapuuar TY3Wmauu Ba ynappa doitnanu Kasuimanap
ey opacuaary Gornanumnapuy aHHKTaL,

YAy apHunar HYKYPNHK TY3MIHIIY 6yinua acocwii MabiyMornap
MAHGWIapY — celicMuk Ba Kpuuk Macurrabian nana TPABUMETPHK MIapw,
RAMPOK lapaxkana JIeKTpopasBenika (MTIT, MT3 Ba Gowk,), a3POKOCMUK
(MU, NICKTPOMarHHuTAy, FPaBUTanyoH), aspo (MarauTny, rpaBHTa-

HIWON, TepMEK) Ba neHrusna (MaruuTig, TPaBHTaLHOH, celicmu) XapHTa-
W OpKWIH onukray Aanumnap xucobnanany,

Ep nycrununr ceHcMuK TAIKHKOTIIapK 4yKyp cedicMuk 30HIAUIHH
(nolmnammm) — I'C3, cunran TYNKMHNAp Ba kaiiTray TYIKuHIap
Voyiapn 6unax KeCManamnu, canoar MaKca/uapuaaru NopTaathiap
UpiaamMunna  ky¥sratunray TYNKHHIapHY Kain Kunum, ¥Y30K Ba dkuy
HWiianapaas xocwn 6¥ran ANMalIYB TYIKHHNapHK (MCB3 - pycua)
WU Ky (SPLTIBHJ}a[II)’HOCHHK) ¥3 wumra onagm, Ceitcmuk kecma-
HNMRE y3yHaura 6Hp Hewa 03 Ba MHHT KM. ra4a 6ymnanu; YJap Kurba-

bt Gunan akcraunany. Moxoposuuuy FO3acHra TYrpu kemray Ep
Nyerunmnr Tary, KHiMaTnapu 7,6 xm/c. AaH 8,7 km/c. raua 6ynmaran
PYIKHH Tapkanum Te3TUrUNaH KecKuHaup.

l'ornapapo ﬁomtcmk.r[ap, Mer‘aaHmmnnopuﬁﬂap, Ynap opacuga
WK HHOpMI Ba CHHKIMHOpHINAp axparinany. Xyayauit Xapuranau-
i I'C3, I'CIT, KMIIB ga YYH ycynnapu €pramuaa onuuran Hanuinap
Wi nanunnap XHcobnananm, Okeannapna Byre  anomanuscy
Ay (4300 +400) yrag. raua, KOHTHHeHTan wend TEKHCHKNApH Ba mact
O Yakanapaa —(+£100) Mrain., banaua Tormapaa — (-500) mran. raya
OVnaam,

JlieKTpopasseaka yeyninapuaan MarauTote/nypuk (MT3, MTIT)
YeYinapn  éppamupa  xarra HYKYPIHKHH  ¥pranum MYMKHH. Vnap
Fpaamina 600-700 km. raua 1YKYPIMKIArH reoanekTpuk Y3rapuuira onu6
WCILYRUHM Yerapanap ammknanamy, Uykuanm €TKH3NKapaa (runogna) P-
'VIKHH Tesmurn 1,5 pay 4,5 xMm/c. raua, Tesnux y3rapumy wykunny
ETRMHKIapRRAT KanuETrY Ba Tapkabm xap xwummru Gunan 6ornuk.

pn Gunan Tabpubnanany, KO}ITHHCHTﬂapﬂaFH “I'panut Karaamu” 1e6
Wrwmran Ep  n¥etunmnar HOKOpH  KHcMHIa Teanuk Vp=55+63ku/c
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“bazanbT xamiaman® ge6 aranrau Ep nycrununr nactkm kmemin
Vp=6,5+7,6kn/ ¢ OVnanu.

Jinrocdepanunr narepan Xap xumnurd Ep nycty Ba yHEHT katiam
JIapH  KAIMHIKIH, ynapaard TE3NHKAAD Y3rapuiumaa HaMoEH 6Viran
Yykypruk Ty3unuwmn Xap xun 6ynran Ep nyjcrusmar sur HUPHK 3mmeMen
1apH KMUTbanap, oKeaH Ba OpalHK 3oHanap xucobnananu. KontuHenTan
Typaard Ep nyctununr xanuaaury 30-75 KM., OKeaH XaB3anapuma — |5
KM. laH optmaiinu. Oxeannk Ep nycruna “rpaHuT Katiam” HYK Bo
“GazanbT KaTIaMu HUHT TeTHK TabpUGH KOHTHHEHTan Typura Huchatan
Oowikaya 6¥nann.

Konrunentan Ep nycruuunr maxcuman KaJIWHIHTH KHTbanapaary
anann Torm ynkanapaa, MEHUMaN KamuTHrH 3Ca Ka/TUMTH T1aTdhopma-
Napjia Ky3aTuiaaau.

Ceficmux Aanunnap acocupa Ep nyetv Tysmnmmu Ba snactik
Xoccanapu dapxkianuiuy 6¥inya atoxuma KaTnamiaapra axparunany, ['p
épHrtapu 30HaNapy aHKKI1aHa/IH.

Ep to3acunaru orupnux Kyqd anoManuanapuna Ep nycrunun
OCTKH 103aCH, aNOXMia KaTIaMNAapHUHT KaMMHIHCH Ba Tapkubaapn
akcranany. UlyHusr yayn celicmuk AanHAapEy KYIWHE Maliaonnapi
TapxaTH MyMKHH. OFHPIIHK KYYHHUHT Byre anomanusanapu sa Ep nycrn
KATHWIATH  YpTacuaa aHMKIaHTaH IMMHUPUK OOFTAHMIUHM HILTATH
'PABHMETPHK aanumnap 6¥iimua Moxoposuy tozacu &Twum YYKYPIH -
HHHT XapUTaCHHH TY3HII MyMKHH.

H, =30-0]1 Aq, — Moxo qerapacH €THIN YYKYPIHITHHN aHHKIIA1]
Amnapees GpopMynack (KOHTHHeHTAN TEKHCAUKNAPH YIyH),

Ep nyctununr wyku TY3WIHITHHKE YpraHum yuyy TpaBupasse/ka
KYAIaHHTHIIY MyMKHH, K¥ynnanum acocu Ep nyctunu Tawkmn kunran
KATIaMIap 3UIMTHHHAT GapK KHIHLIMAA HAMOEH 6¥nanu. Konconuua
HHSNAUIraH noHNeBOPHUHT 3UYIHIH 2,80-2. 81 r/em’. kuiimat 6unan 6axo
NaHanM, 9YKUHAM ETKH3MKNapaa 2.4 r/cm’. ra TYFpH Kenagu. Yykypnurm
0 pan 20 kM. raua OpanHKaa &Trad IPaHHT KATIaMHHUHT 3uunury 2,7
r/cM’. ra Tenr Ba 40 k. HYKYPAMKIA 304nHK 2,9 r/em’. raua opraam seh
XHcoOnananu. Yykypaurm 40 kM. rasa Erran GasaneT KaTnamumia

cr=2.97w3, 4YKYpmMK 60 KM. raua opTraHma 3MWIMK acTa-cekun 3 |

r/eM’. raga optamu. Ep ro3acupa orupmmk KYUHHWHT TaKCHMITaHMILUHI
OHA pamannap Ep myctumumr wykypamk TYSWIMIH Xap Xun 6¥nran
YHaCTKaNapHUKT 4erapanapyHd aHMKIALIra, TeKTOHHK padoHnamTHp I
B2 410XHIA KaTnamiaap TApKMOMHM Vpramuumira xmsmar Kinagu. [lnan
bopmanapuu  TekTOHMK PaHOHNAWITHPHLING Xap X Ty3uMaap
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VTR RIMaap, tinl'l-lKJIHKJlElp, Bajiap; FCOCHHKIIHHANIapHa YeKKa CTPVK-
LV i werapanapun Kysartiim Mymkae, MTIT sa MT3 npodsLiapu
OBYIin kysarynnap 6oiika TaAKMKOTAAD KOMIUIEKCHIA XyayanapHuHr

VY Tysuimn - 6Vitnya kYmumaa MabllyMOT/IaD ONUIL Y4YyH
ViR,

MTIT maitnon xapuranawm uuutapu MT3 6unan 6upra Ba anoxuna
ipodmnnap 6Vitnua aIMOMHIIALIIAPHE  KPHCTANIHK noiaerop 03acu

VMR MYKUBIM  ETKUSMKIAp  TY3WIHIOMHE  aHUKIAIL Makcaanaa
Viaamnaam,

XYAyuiap MarsuT MaiiqoHUHUHT Tabuatura Ep nycru OKODH Kar-
WAMITAPHHAHE TY3HIHITH Ba Tapkubu Tabeup stanu. Markut XapHTanam
(Milia pa ¥pra MaciuTabnm) TeKTOHMK palioHnamTHpHILAA XaMaa 103aKH
Wi HYKYp TyswiManap opackaars GOraHMILIapHU ¥3ura xoc oMmumiapu
OVl anmknam yays kyananunanu; 6ynna Ep mjcru O¥naknapuuusr

ARrapapn, Xyayaui MaxakaaHrax 3oHanap, Tapkubu xap xun 6¥nran
MUEMATHK (POPMaLMANIADHHET TaKCHMNAHUIL Mal/ionNnapu axpaTiaany.

MarsnT xaputanam acocuaa okeaw TarMHuHr yeuumm Hatwxacra
ONCANKK ep MYCTH XOCHN BYiuiy MexaHU3MH, Ep maraut maiiouysusr
ihnepeusnapu (nmaneoMaruuT ycyniu 6yitnua) 6unan Gornuk MyaMmMmosiap
Ypranunanu. Xyny it reobusHKasHi TAAKHKOTIAD HaTHXacuaa (usmk
Maljlonap  kuuuk  macmrrabna XapuTanaHaiM, TeoNoTHK-reodH3HK
Kecumnap, Ep nycru Ba anoxuma KaTIaMAapHUHT KaIMHIUKIAPDHHN aKe
WWIHPYBYUM XapuTanap, CTpyKTYpaBHil-TeKTOHHK cxemanap Tysunana. By
MWTWUIADHA  TaXJTWl KWW  HaTkacuaa  Qodizany Kazunmasap
molrannmu 6Yiuaa xynoca HHKapunann Ba ucTHKGOMMM MaiinoHnap
Oenrnnananm.

7.4. Vpra macura6au reonormx XapHTaNaWm

Vpra macmrabnn reonorux XapuTanauijga reouiuka ycymiany
KCHI' KYNJaHuiaaM, ofaTAa, Teoioruk HILApAaH OJMH YTKaszunmampl.
UYKHHON ETKH3MKMAPHWHT KaIMHINTH KarTa OynraH €kH Ty3mwamums
HKKH-Y4 KaBaTnu OynraH énuk Xynyanapina reodusukaBuii nanwinap
NACTKH KaBaTIApHHHT TY3HIMLIM Ba TapKuOU GVitiua MabJIyMOTIapHUHT
AroHa maubau 6ynué konmaam. KOsama sxwm Ypranwnran éxm oymHk
Xylyinapna reodusmkasuil - ycysnap TYAHK  (XaXMITH)  Teonorux
XapuTanaml yuyH Xam KyIaHunanu.

Vpra macirrabau XapuTanaui MoGafiHHAa amaira OWIMpHIANNTaN
reopusuk  mutap  xomnexkcura  1:200000-1:100000 Macumrabnu
U9pOMArHUT, TIPABMMETPHK XapHTANalUNap, MalgoOHIM &KkH  Taguy
npoguinap 6¥iiuda snexkTpopassenka Hwnapu (B33, 3CM, MTII, MT3),
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Taguy npoduinap 6yiimua yrkazunaauray ceificMapas3BeIKAHMAT CHHIAH
T¥nkunnap (KMIIB) Ba kaitran T¥nkuunap (MORB) YCyNnapu Kkupaiu.

Ilnardopma Typunaru MalIoHnapaa reodmsuka yeyanapu
€pnamuna Kyiunary Basudanap ypranwnanu:

1. To#aeBopruHr yerku pen sedu;

2. I'o#tneBOPHUHT TapKubH Ba TY3HIMAIAPH;

3. Yykunau €TKM3UKIIAPHHUHT TY3HIHIIM Ba Tapkubu.

BUpHHYH Ba MKKHHYH Macalla/lapHH €YHIIAA, aCOCAH, MarHuT Ba
TPaBHMETPUK XapuTanaul NalWiapy HInIaTHIAIN. YyHKH a¥KkuHIM
KHHCAapra HucbaTaH MOWAEBOPHU TAWIKMI 3TYBYH JKHHCIAP Maruui
Xoccanapy Ba 3u4nry 6¥iuya (Tapkubu 6¥iinga) keckun dapx xumany.

DIeKTp 30HANAIl Ba CelficMOpa3BeAKAHMHT (KMIIB) cuuran 1v1-
KHHIap ycynn €paamuna opanuru 10-20 kM. 6ynran anoxuna KecManap
YTrasuw acocuna oMb Gopunaau. Hofinesop ro3acu tasuy IMEKTPHK Ba
CHHIMDYBYH 4erapa Oy;iraHaurn yayH 6y YCynnap nouieBop i03acHHHHI
penbeuHH aHMKIALI MMKOHHHH Oepanu (V; 5,0-6,4 man 6,9-7,0 km./c.
raya — Karra).

UYKHHAM KOMJAMAHWHI TY3HIHIH Ba TapkuGMHM  ¥pranminia
3JIEKTpopa3Be/ka Ba CelicMopasBeIKAHUHT KaliTran TYnkuHnap Ba (OI'T)
YMYMHI 4yKYp HyKTa YCYJUIApHHHHT cam apacu roKopu 6y1aqu.

A3pOMarHuT Xxapuranan Aanvnnapu 6yiwya nnardopmanapmary
naneo3olinan ONIMHIK NOHAEBOD 103acH OuNaN Gornux Gynran aHoman
MaH10H MaHGanapuHHHT ETHLI YYKYPIHTHHN aHAKIAM MYMKHH.

Hkku kasatin noiineBop &kM &m MarMaTtHaMm TabCHDP ITraM
iardopmanapaa xucobnanran HYKYPIMKNAp KaauMuil noHneBopHHHT
1o3acura ExH I0KOPH KaBaT/iapra TYFpH KeJTHIIK MYMKHH.

IOkopu annknmknu marmumiu Xaputanamw TY3WIHMIIHAA Kywiw
MArHUTIAHTaH TOPH3OHTIAP HINTHPOK Tran GypMananran TY3HIMaRapHH
@KpaTHIIAA  Muatinagd.  Mareutim - Xapuranai MabIyMOTNapH
€pramuna, acocaH, IIMKATHR TeKTOHHKAHHHT Xapaktepu Genrunananm sa
TYIWIMAHHHT ryMOa3sHAar¥ MarHWTAM TOPH3OHTHHHI ETHII YYKYPIUTH
aHUKIaHaaM.

HoknesopuuHr Ty3unumy sa TapKHOUHU YpraHuw yayH MarduTin
Ba IPAaBHMETPHK XapHTanaml JamHIIapHHH KOMILIEKC paBuuga (Gupra-
N¥KNA) TanKMH KWIMM kepak. Maruur AHOMANTHATIAPUHHUHT TEONOTHK
TalHaTHHH aHWKTAl YYyH OFUDIIMK KyuH MalIoHW TaxkcumJaHui
AQTHIIAPH MUATHIAH (YYHKH JKWHCHAp 3UYTHTHHHHT Xap XMJUTHTH
TPaBUTALMOH MaiiioHaa V3 akCHHH TOManM).

Kymup Ba wmedrn KHIOWpHII coXanapuiaa maathopMma wykuHmn
KOMTAMAaCHHHHT TY3WIHLWHHM YPrauwii yayH madaomin eKTpopas
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SRR iiepne Yrkasniany. Tpodunim snexTpopasseaka mimiapy ceiic-
SR takmkorap Ounan Gupra, WIoXKH Gopuqa, 9YKYP reOjIorHK ﬁyprw
ARUE podinapura TYpH kenaaMraH TasH4 Kecmamap G6Viuua yTkain-
W KOTiMa KHHCIAPHUET KUTMHIMTH KHYKK OYaranma sa yarapmac
SRR 0K Yinmmnn OKpainanTUpyBYM ETKH3UKIap (kapOoHaT AUHC-TAp
WL eamaapu, agdrysusnap) 6¥nmararnaa B33 éxu [13 yTrazu-nany,

UV Myiypink Ypranwiraiga Ba 3neKTp KapUIWIHTH KaTTa 6yn-rau
S kv namtap Oyiranna, KYnpox MarHMTOTEIUYPHK yeyiuiapaad 3CM
Ll pmarionT maliionsn 6apkapopnaHum jxapaéHuia 30H/UIALL) YCYIIH
sV, Kymup Ba HedTra ncTukOOMNM XyAyLmapHM YpTa Mac-
HETAEE FRONOrMK XapuTanamaa cedcMopasBelka YCY/UIapHHM KyJutaim
Sy pilt sap Type XxucoGnananu. )

“owwn  Ooruknapna reodu3MkaBuii  ycyniap acocal YYKMHAH
SO BRIIE TYSunMIIE B2 TapkuOMHE  Yprauuioga  KyIUlasuuiany.
o wVkunan katmamnap HucOMM THx bypuaknap &km Homoc
SRy Gnnan éraan. BOTHliﬂapHHHI' TalllKH 30HaJIapH FpaBHMETPUK
B WRGPY AMHKIHKIIH METHUT  XapuTananl MabsllyMOTIapu 2cocuia
VPEaiian, Apatiarad Ty3MIManapHMHT $THII XOJAaTH 3MeKTP30HI-
Al B celicmopasseakauuHr Kaiitran TYakuniaapa (OT'T) épaamuza
WHHK Ypraswiaan. BOTHKIAPHHUHT WYKH 30HAJIapDHHH AN0XMAa KecManap
SR viekrplonuiaaiap sa ceiicmopasseakaduur OI'T yeynu Gunan
YU CaMapack IoKopHMpoK GYaama’.

Lornapapo GoTuknukinapau ypravumna reodusmkesuil yeyinag
B KOMIUICKCH Ba €YWIaJMraH Macalanap XyCYCHATH m]aTc;;op:Ja
Mullarnprarn TankukoTaapra yxwam 6ynagu. Botuknukiapuu Ti-
AN i Tarupa Etrad (nofieRop K03acHAa KYNMHYAa KalMH OKCH-
ARERE B0 ypam nyeTr puBoXUianrad 6¥1ann) xUHCIApHUHT XOCcallapH
SO (paprc kmnrasn cababnu  GOTHKIApHMHT ToMZeBop penvedu aa
PEPpPREen ETKnanKnap TapkROUHK Yprasuiira AYHANTHPKAraH ycyirap-
W CAMAPAIIOPIIMEE N1ACAS TH.

Lypminiannun 3oHanapuna TyO OSKMHCHAp O4MNITAaH Xoiaa KM
B ink 6Ynran uYKMHAKR 8TKH3MKIAp Onian Enuiarad Xonja
S, by epna ynapuum Ypramuim yuyyH MarHHTOpasBelKa Ba IpaBu-
pnen o omnaau, Oukk TymMannapaa KymuMya mMasmymotiap Ypra
S AOpOTraMMa-CIIEKTPOMETPHEK XapuTranail HaTHXAacHha OdHa
A Firapst Yrkaswiran Muumiap acocuaa MCTHKOOIMIHTH aHMKIaHIaH
Mlaiapan ceficMopassenka Ba 31€KTP3OHATALI TaAKHKOTIAPH TasHY
Hpiliiiap GYiuaa onnb Gopunaau.

N AR Celden Exploration seismology / -2nded.p.cm. Includes bibliographical references. ISBN
L ARIn ININ 0821 -A6826-a(pbk) @ Cambridge University Press, 1982, 1995
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I'eodusukapnii viunapra Kyinaary pazudanap KUpaju:

1) JIu3BI0HKTHB Ba IUTHMKATHE TY3WIMANAPHU &)KPAaTHIL;

2) UHTpy3HB MAacCHBIAPHHM XapuTajall, YIapHHHT ETHIN XOJMaTH Bi
3p03Ms (EeMMPHIIKIL) F03aCHHY aHMKIalI;

3) Dddy3us xkuHcrap TapKaiaraH MaiIoHNIapHH XapuTaiall Ba
MOpP(ONOrHACHHY aHMKJIAl;

4) MeramopduaMra yuyparaH YyKHHIH ETKM3HKIApHHHT JTHTOJIOTHK
tauman XycycHATIapUHM aHUKNALL

Vpra maciitabnu reodu3nkaBuii TAOKMKOTAD HATHKANAPH TyPIn
Gu3uk MalaoHnap XaputaiapH, MOHIEBOPHHMHI YCTKM YeErapacHHHMI
W30THIIC XapuTanapH, MOHIEBOPHHUHI TeOJOTHK-TY3HIIMAIHM CXEMaTHuK
XapUTANapH, Ty3WIMaIH-TEKTOHHK CXeMma Ba TasHd npodmanap Oyinua
reoNnoruK-reoQH3uK Kecumnap Guian akc 3TTHPHAAIM.

['eon3ukapuii, reokHMEBHII Ba TeONIOTMK HMINIAP HATHKacH/A
1:200000 macmiTabiuu cxemaTHk DaliopaT XapuTanapy Ty3unagu. Ynapua,
Oupunud HapbaTaa, HupuK maciiTabin KMaMpye wiiapu onud 6opu-
najpuraH MaitJlonnap axpaTunanH.

7.5. Mupuk mMaciutabau reosloruk xapuraiaul (KHAKPYB XapHTanai)

AHMK TeodH3HK MLLIAp Ba pa3Beikana HMpHK Mactutabmu reono-
rHK-Xapurajiaml &KW KHIHPYB MINJApH Ba aHHK pa3sBe/lka HunapH onind
Gopunaau (macwtab 1:50000 Ba ynpan Xxam HEPHK).

Mupux Maciurabny xapuranail KHAKPYB MIULIApHra HyHaTTHpuiIran
6ynub, onaun Yrkaswirad ypra mMaciutabiau HULIap HaTHXKAcHAa MCTHK-
OONTHINIY aHHKIaHTaH MaiiaoHnapaa onu6 Gopunanu. I'eopusukasuit
YCYIAPHHHT acockii BasudacH — KOH Ba aiOXH/a MabA2HIY KHCMIIap-
HHUHT re0dHU3MKABHi XYCYCHATIApH YJIApHHHT re0J0rHK TY3UIHWH Ounan
Gornukuruny yprannm. Wiomap kamaad-kam xosiapaa ourta doiaann
Ka3suIMa KOHMHM Kuaupuira iynantupunran 6ynagum. Llynusnr yuyd
ycyJuiap MakMyacHHH TaHaraHjia Ba reo(H3HK XapHTanall Jaauuiapu-
HM M30XJIalija TyMaHaa mabayM 6yaraH xampaa KyTHnaérraH Typaary
KOHJApHUHT 6apya reosornk OMHUIUIApUHH XHCoOra OHII TIO3HM,

AHHK KHIHpYB Ba KMAYpYB-8axonaiu vuiapua KOHHHHT ¥3ura xoc
Xycycuatnapu xucobra onuHub, xapuranaw yrkasunagu. HIyHHHD yuyn
reoU3vK HUUIAp aHUK MaKcaara KapaTuirahaury Gunan Tanpudnanai,
MabllyM KOHJIApAard Hupiap TtaxpubacH Ba MI0 IAPOMTH XucoOra
OJIMHaIM.

leopusux muuap ukxkuta Oockuyaa YTkazunag. bupuuun
Bockuuaa maciirabnapu 1:50000-1:25000 6¥nran KOMILIEKCIH a3poreo-
¢$u3uk xapuranam onub Gopunany. By ycyn €paaMuia KHCKa BaKT WM /a
Ba uucOaTaH Kampox Xapaxarnap Owiad Kkarra Mainomap O¥iimua
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S e ikanuit MapIyMOTIAP OJTHHAIH. A3poreoH3IuK XapHra-
o P napan 1-2 iun onauH Yrkasuaanu. MkkuH4d Hocknu-
L el e il munap reonOrdK XapuTtanaul funan mapamien onud
SO B TeOJIOTHK yeyaTap 6unan Ba:‘slfl(baHH eqyHIl caMapalopiHrd
Wi By e nasudann eunmga Oypraiam HILTapHHY KaTTa XakMAa
A AT MaiinosTapaa yTkasuiaam.

RN, YYKHHAM-BYIKOHOTEH Ba XyAyAWH metamopduimra
AN Bruagiap pHBOXKIIAHTAH JKOHTapaa reosiorik pasvdanapHuHr
VU KO0 XYOYOHTIapK BA KHHCTADHUHT (PH3HK XoccalapiHi uHobarra
SN, TendiaiK Yoy uiap MaKMYacH MLLLTa0 YMKHAAH.

Ukine  OTKM3WKIAD PUBOXUIAHTAH —Mailojaapaa KMHCAZD
pieOmin Kk Oypuak octHaa €ragu; ynap 3MacTHK, 3ACKTPHK Ba
ORI Xoccanapy Gunad  dapK KMaiu. XKuucnap xap Xui
WO TApKMOW, 3MUNMIM BA MAarHUT KaOysl KAMyBUaHIMIH OuJan
e

eodwinkasuit  ycymmap  Kylupard  MmacananapH  €4WIIA
TR

1) MYkuuanwiap  KalHHJIATMHA - JTUTONOTHK  Ba crpaturpadux
SR NRANIIIEN

1 IIMKATHE TEKTOHHKAHK YpraHui;

1) Vannmanu Oy3nnuiuiapHa axXpaTHil,

I} IIaeTKY KABATHUHT 1032 penbedu Ba YHH TY3YBUH XMHHCIApHHHD
Hllllilﬂll'll"‘ AU KIaL.

P ydTa MacaraapHu equliIa TaAKUKOT MaKMyacuaa eTak-
Wi YpiiK AIeKTPOPA3BEKAHUHT Xap XHI YCy/llapi Ba ceficMopa3BelKa
wiotinlian, MarsuTopasse/ika Ba rpaBupas’Beika akaT OKOPH aHMKIHK

D xapuranam YTkaznarania caMapaii HaThxa Gepanu Ba OypmanaH-
PUE Y IIMAIAPHY, KWHCIapHH AMTONOTHK-aluan akpaTHilga Xamna
BTN ofieBop TapkHOMHE aHHKIAA KYUTaHIIa LA,

MMHenapHMHr TapkaOu JNEKTP KeCMalall AalHinapH acocuna
S iina, JKUHCNap KOHTAKTIapPHHUHT X0naTH TYIONyBHH KapHIHK
o Wil KecknH  Y3rapumH EKH  p, rpadMKNapUHHHT XYCYCHATH
AU miotanann. CUMMETPHK KypHAMa OunaH YTKazuwirad jiexTp
GOUMANAIN ATIUIADH NUTHKATHB Ba KApCT TY3WIMAIapUEH BKpITHLILLE
Wi an, Kapetinap puBOXKiIaHraH OHnap 3MeKTp KapLUIHIAIH KHGHK
O Ownan axpanu6 Typams. [liukatus Ty3uwiManap Kapuidink
i iapu GupMyHua nacadiniuy €k OpTHILH Owias XapakTep/aHaiH.
{iy 508 TYAWIMA SAPOCH BA KAHOTNAPHHM TAIIKHI 3TraH KHHCNApHHUHT
SHRTIK xoceanapuHiET dapkura OOFIHK.

01,




Karnamnapununr &rum Oypuaru 15-20° raua Oynran Gypmanapii
XapMTanaija 3NexTp3onnamnap (B33, 133, V3) sxmu HaThxka Oepajn
Teppuren KHHCNAp OpacHMAa KMYMK KapIiHIMK Xamza 6Hp KuUHCHHIN |
Owian Tavpudnanran THIIap Ba TWIIA ClaHeWIap 9HI AXUIH Tasi
TOPH3OHTIIAp XucoGnananu (ynapHuHr p KuiiMaTi KHauk 6¥mamm — 10
OM/M. raua).

I'nncnap, aHTMADHTIAp, Ty3 KaTiamJapH, Kaauu OXaKTOLLIA
KapUIMJIMTY  FOKOpH  TasHy FOpU3oHTAap cudathaa XuaMar Kugau
Kpucrannnk NOHIEBOPHUHT YCTKH 4€rapacu AXWIH TasHY Yerapa Xucol-
NaHaIn. YHUHT KapIIWIMry Katra 6¥nanu. Oaunran Jauanap acocum
TE€03JICKTPHK KECHM Ba TasgHY ropusontiap 6¥iinua Tyzummany Xaputanap
KypHiagu. DnekTpuk Herapanap TabMaTHHH aHMKTALL yuyn B33 Gunan
Gnpra cuiipak Tapmok 0yitida 6yprunam HULIapH oMb Gopunaan’',

Kymupnawran sa rpaduTiamray FOPH3OHTIIAPHH aXKpaTHIl Xam ;)
Kysaruuina tabuuit norenuman (I1C, EIT) xamna yuzanran NOTeHUMALap
(BIT) ycynnapu Gunan Gupra anextpomaruut YCynnapu Kyinawwnanu:
6yHuaii TOPH3OHTIAPHUHT ETHII Gypuakiapu Kuumk 6ynranga BR3-BI|
YCynu Kynnavaam (»n, KHiiMaTnapu karra 6ynanm).

I'eocHHKIHHAN 30Hanapna 6ypmananrax KaTinamjiapHUHr &t
Oypuaknapn tuk 6yaranga TPaBupasBelka &pramMuaa xaputanauaiy
Uykunan xucmnap PallHOAKTHBIMK Xoccanapu 6§iinua tapk kunranna,
yhap yetHmarn O¥miok ETKM3NKIADHHHT KaMHIUIH Sca 2 M. raua
6¥nranna asporpam Ma-CMIeKTPOMETPHK XapHTallal Ky niaHwianu.

Ceiicmopassenkanuinr YYH (OI'T) ycynu daxar KHIHPYB Gypru-
faln janunnapd OunaH MCTHKGOMNMAUrY TaCAMKNAHTaH Maiinonnapna
Kyananunanu. INactku CTKM3NKIAp pesibeMHM Yprawumna cuuran T
KuHnap ycynu (KMIIB) x¥nnananu. BynxoHoren ETKH3MKNAD pUBOMNaN-
raH MaiaoHiapaa reodusuxasuii ycyniap éppammuaa Kyimaaru BasHpa-
jap baxkapunamu:

1) Byakonores ETKU3MKIIap Tapkanran MalIOHIapHH axcpaTri;

2) Ynapuu Tapknbu 6¥#iMua axparun;

3) Bynkosuk Ba Cy6BYNKOHIH KHCMNAPHHUHT WAKIWIAPH Xamna
XOcHa 6¥nuim LI2POUTAAPHHHE aHHKIALL,

Bynkonoren KHUHCIAD MAarHWT, panHOaKTHBIHK Xoccamapu sa
3HYNHrY 6yiiMua xarra Papx kunamu. Ulyauur YuyH Basuanapun
€YMLIAa, acCOCaH, MaTHHTOpasBe/Ka, pasHpa3’Benka Ba raMMa-xapuTasiai
KYJUlauunanu.

A Bockpecencxmii KO.H. [Tonesas reogmanka, —M.: Heapa, 2010, C.478
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HEARUHOION KMHCIADHHHT MArHAT XOCCATapHHMHI Ypraua Kwii-
LR T Guinin OYnaam Ba HOPLOOH Typrnapuiaru JHHCIapoaH acocjH
PR oprnh ()u])iﬂ.li’l. Ynapﬂa KONAUK MarHHTJIaHraHJIuK (f)
SUBSR e OYnann Ba iYRANMITE KEHT OpainKAa Y3rapamu. HIyHuHr
SR BVARGHOTCI JKMHCIap PHBOKIIAHTAH MaliloHnapaa KeckWH aud-
PEpeaimiran (papkiaHyB4M) MarHHT MaiimoHsap KysaThnian.
PRI 1 nyNIKOHOTeH KHHCIAPHHHT Yerapanapd MarddT MailaoHH-
ST B VEHATH XAM 18 KECKMBITHTHHHAT Y3rapuiny 0Viuya aHukananm.

Hydikommap w3oMeTpuKk AT,AZ, Ag aHOMalusiapu OWiaH Ky3aTH-
AR Vaap OYrmsHuHr Mapkasuit  KMCMM, opaTaa, MaHbui AT,AZ
A P Oniad axpaTunany, .

I nupaiseka ByIKOHOTEH JKHCMIAp MOP(OSOTHACHHM Ypranum
S0 by e KonTaManapHUHT  KalMHIHTMHY Gaxonamia YTkasuiamH.
HVHAN Biiepa Ba enpeccusiap, BYIKOH KypHIManapH TapkuGH HOp-
AL e ap Ownan TY3WITaH Xo/1la MaxaLiui MaH[ﬁHﬁ Ag aHOManWg-
A Gt kysarunanu. Tapkubu acocan 6¥aran 3ddy3us KuHcnap Ag
e opsian Gunan wopanananu.

UYriiau pa Meramopdusmra yuparad 9YKMHAN JKHHCJIap opacHia
SUha wbiysuriapuy  xapuTanamia 3neKTp  KecManail YTrazunaau.
WY S kuneapraEr SYkHHUUIAp OMNaH KOMTAaKTH p, HHHT OPTHIIH
S i yrnagie.

yiionoren xuucnap 6unan ypas KoHapi 60FIMK GYnuimu MyM-

Si Iy ydayH ByaKoHoreH ETKM3MKJIAPHM XapHMTalallia a3po Ba
A MR xapuTanaw YTkasunann. OuMK XyRyanapaa paavoMeTpHK
AWHIAP HHciapHy TapkUOH Ba Xocun OYnuing 6Yiinya axpatii yuyH

SEARAT WIaIA, .
LehcMopatee/ika kaM HIWIATWIAOH, acoCaH, BYJIKOHHHHT rymo0a3-

PHAEI TYaiManapuiy axpatu Ba 3QQysHB KOUTaManapHUHT OCTKH
ARERPACIIN XapuTanamaa KynnaHunaad. BynkoHoreH KypuiManapHuHr
VUL erapacHaan KaiiTran TYIKHHIap Ky3aTunMaian. YIapHHHT OCTKH
ARTRIpIIAN. Ky Ui KaRTTaH TYIKMHIAp Ky3aTHiagH, y3yH KaiTapHin
Aiapap xonarn 6unan Senrunarany.

Hilipysun  JKUHCIApHH  XapuTasiauija reodu3uKaBuil  ycymmap

LT MaCiundIiapun eqHinga KyﬂﬂaHH.‘]aIIHZ
1) Hwrpysns Maxkmyanapaa anoxuia XuHCHAPHH aKPaTHLL,
') FWTpysuB JKHCMAGPHMHT IHAaKJIM Ba MAacCHBHHMHI €MMPHIIHIL

ARV anMKnan,
1 HETpY S HBIapHUHT MYKK TY3WITHINHHY Ypranuu;




4) KonrakTiu MeTaMophism Ba ruapoTepman Y3rapHul 30HaapuHy
AKPATHIILL

By macananapuu euwuiza rpasupasseka Ba MAarHHTODa3sBejka
CTAK4H YPUHHM Srajniaiiiy, ynap a’poramma Xapuranamr Ouirad Gupra
onub Gopunamu.

Vra acoc HWHHCIADHUHT 3HWIMIM BAa MarHUTIAHULIK YJapHHHI
CCPMCHTHHNGHULI Japakacura GOFnMK. Y3rapmaran runepbasutnap
MycOaT OFMPIHMK Ky4H aHOMAIWANApH OWiaH Ky3aTHIAAH Ba Mareut
Mal[OHKIa Aespnu aKc tMaiiny, CepreHTHHIAMTaH KUHCHIAp ycTuaa
KECKUHJIUIM I0KOPH KyWIH AU ¢epeHUNIMANAIITaH MATHHT Mali1oHAapH
Ky3aTiiaau, JIEKHH yniap ycTHAA MycOaT OFMpIMK Ky4M aHOMalusiapu
Xap 1oMM XaM Ky3aTHIMaHAM. ACOCIH MHTPY3MAIap KHHMaT I0Kopw
Oynran A7,A7 AgaHoManHsiap Gunan TabpudNAHANN; KYUCH3-MATHHTIH
HOPIOH HHTY3HAJIAP Ky4H MarHUT/IM )KUHCIAp (acoc, YTa acoc) opacuia
€rranza, ynap MarHaT MaitioHHra oua KYpcaTkuuaap nacairan 30Hanap
cudatnia xapuranananu. Kynunua ynap MarHuT Xoccanapu nact 6ynran
KHHCNAp opacuaa €TraH XoJj1a, KOHTAaKT 30HACHAa MarHeTHT OOpIMTH
(aTpothmars  XHHCTADHHHT CKapHJIIAHHII®  Ba  “poOroBHKJaHMION”
HaTwKacula MarHeTuT Xocun Oynmamu) Tydaiinum akpaTHml MyMKHH.
Hupuk  rpanut MaccHBlap yCTHIA OFHPIWK Ky4d MaliJoHHHUHI
KaJaunry kamasin (manduit Ag aHOManMsnap KysaTuaamm).

WMuikopnu Yta acoc Tapkubiu MHTpy3usiap KYUIH H3OMETPUK
MariuT Ba IPAaBUTaLMOH aHOMAIHANapy OWnlan KysaTwianud., Hedenuniu
CHEHHT MHTPY3HAIAaPH NacT IPABMTAIIMOH Ba IOKOPH (10311a6 HaHoTec/na)
AT aHOManusiapH 6uiaH KysaTtunand.

CHEHHT Ba rpaHOCHEHHT/IAP YCTHAA Ag MAlIOHM nacasay (KMumk
KuiiMatiap) Ba Ky4JiM MarHHT aHOMANUA/IAPH Ky3aTHIAMIM.

YUykuHan Ba metamopdramiran YYKMHAM KMHCIAp opacuia ETran
MHTPY3HB JXHHCIIADHH JNIEKTP KecMaslaul ycyld €paamupia XapuTanail
MYMKHH. By ycysl KH4uMK MHTPY3HAIAPHH aHKNAWIAA MAbKYJ, YYHKH ynap
MarHHT Ba rpaBHTAaLHOH MaHIOHNAp/a aKC ITMA K.

WIHTpY3uB KHHCIAD Ba &l0XMAAa MakKMyalapHAHI WYHOATH KOH-
TAKTNAPH 3JIEKTP MaHIOHHUHI KECKHHIUIM EKH XYCYCHATH KECKHH
y3rapapurad 3oHanap Gyiinua yrkasunanu.

leopusnkasuii nanuuiap MHTPY3HB MaxMyanapuuHr daumsiapu
Ba €pHO KHpHII azanapyHu axpaTHIIga MunaTuraan. Kin Xynyanaphia
WHTPY3WANIAPHUHT nacTiabku dasanapugad CyHITH (azanapura xamnia
MacCHBIIADHUHI MapKa3HH KMCMiapuian dekka dauusiapura YTras capi
KHHCNApHUHT 3HYWINIM, MAarHHTIaHHIIM Ba  yHWapjard pajaHoakTHi
JMIEMEHTNAD MHUKNOPHHHHI ¥3rapuil KOHYHMATNapH aHuKiaHran. by
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SO0 U eI MATHHT Ba raMma yeyiuiapi xynnanunani. Karra
SR frrane Ty0 AKMHCTApPHK XapHTanalja paJMoakTHB YCyiiap
DU BRI ANMIOTA rpaBrpaiBeaka Kynnanunany. eopusuk umnap-
S Pt Y TKA3KIN MabKYJ, YYHKH OanaHanuK 61nan Mai1oH-
S i KYpuHapix fapaxkaaa KkaMas .

Hiipyiun  MACCHBIAPHMHT INAKIM TPAaBHMETPHK XapHTalall Ba
cobsopumenkanunr OI'T panunnapu acocuna ypranunaan. by wmnap
Wi npoguuap 6yitvaa omd Gopunagn. Kecumpaary MacCHBHHHL
SR Yl opanuruia KadTapysuH yerapanapu HYKiurd OunaH xain
LR LRI |

Pormonwr meramopgusMra yuparaH )XHHCIap TapKanrad Xyayaiap-
s wupiranamaa (banruka, Ykpansa, OngoH KaauMHi IHTAAPKAA) YCTH
i Malinonnap kaM 6Ynradu yuyH reoH3uKaBHi yCynap KeHr Kyana-
Wi, Ounk Maitnonnapaa XXUHCIAPHUAT AacTia0KH TapKHOH Ba Ty3H-
A (rekeTypanapy, cTPYKTypanapH) MJIMKAaTHB Ba JH3bIOHKTHB T€KTO-
HHEN THneMpulla KYYnd gapakanga yirapradauru Tydainu reoniordk
Supitaai kuiine 6Yarasn yayH  reodu3mkaBuHi  ycyanap  KeHr
LR,

Haor napaxana Metamopduialiirat JKUHCIAPHUHT QU3UK XOccanapH,
WO, ETKMIMKTApHIAT, YIAPHUHT JacTnabku TapknOHHU aKe 3Tadu.

MikMyaHHUHr acocHil ycyJulapd MarHHTOMETPHK Ba IPaBHMETPHK
supinnin (macmrabu 1:50000-1:25000) xucobnanagy. A3pOMArHuT
AU camapany HaTHka Oepann. ¥V Gunan tapknOu xap xun 6ynran
Witk i, OypManaHrad Ty3WiMa Ba TEKTOHHK Oy3unuiuiap axpaTuiagi.
By piiap TY3WIHIIKRAA HINTHPOK 3TraH, acocH 3¢dy3uBnapaan Xocua
OV mataMopGMK  MAarHUTAM TOPH3OHTIAPHM Ky3aTHII acocHaa
U5 PMIVTRNEAH TY3HIMANAp aXpaTUiaii. Yaap AT ,AZ HUHT KaTTa KuiMar-
Aupi Giran Genrunadamu.

AJpPOIEKTPOMArdUTIH  XapuTanamnapHder y3yH kabens (JK),
aliniynan Maruut Madinonn (BMIT), aunonnu WMHAYKTHB KecManatl
(LT kabu yeynnapu masxyn. BMII yeynuna wkkura yxu 6up-Gupiura
VAR epHenIKyIsp YpHaTHITaH MarHHT MOMeHTIapu 6up xun 6ynran
PEPITOp  paMKanapy Ba IIyHra yxmaraH HKKHTa Kabyn KWIyBYH
kg opacu 200-300 M. Macodana keTMa-KeT yuyBud camonériapaa
wlinmpuann. Iedepatop paMkanapuuad YTyBUH TOK Ky4uH OuMp Xun,
Ak sanapn 90° ra cwrkuran 6ynann, HaTHAaNa alinanma KyTonas-
Paie nciabxn anexTp MarHuT MainoH Xxocun 6¥nanu. ¥Ytkasruy obbekt
OV afinanma Kyrénanum Oy3unaad Ba MHIYKIIMA 3NMEKTP XapakaTt
BRI Ky xocus OYnamM; A amIUIMTydacH Ba Ap ¢asacu kalyn
PV I pIMKAAp OpKanH YiTyaHanu.
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v iﬁeiﬁiiﬁza;amapagopsmm KoriamMa ETKM3HKIApPHHHT Kaluin
60;-1’;11{ poi 'apu Ba XUHCIAPHHHI MeTaMOp(u3M mapawacuii
JIHK, p, MaliJoHAa nacT japakana MeramopdamraH KHHCIAD
PHBOXUIaHTaH Oynub, ycTHNapuia KalHHIMrH KaTTa GyaMarad sneki)
Kapuianry 10kopu Oyaran (rokopu “om”iu) Erkuzdknap &rraw [:
ONCKTPOMArHWT yCy/napu sAXioy Harmka Oepagu. Bymzaii xy;ny'i"r;
JMEKTPOMATHUT ~ yCyliap &paaMuia ONHHIaH  Januijiap acocln.'l-r.
MeTaMOPQUK ClaHeiyap, rpadHTialiras Ba MUPHIIALITAH ropmomu'::
TEMUPITH KBapUMTIap, TEKTOHUK Oy3unuuLiap axparuiany. Yiap u)cﬁln
MaruuT H, =H_ -H, anomanusch Ounan maHduil anekTp Tamkun ')1'»'[11-
YW E, aHOManusIapH OiiaH Ky3aTHiaaH. -

M
. ﬂa?imou Offinua YTkasuiran rpaBUMETPHK Ba MArHWT/IM XapuTi-
—t THIUIADH METacOMaTHK TPAaHMTOM MACCHBIIADHHH XapuTasiail
_ YNApHHKT TY3WIMIOMHA Yprawumpga OypMananrad sa yswiras
Ty3WIMajnapHu axpatuuiaa Epaam Gepanu
. ;
- coc 3pQy3usnap xucobura xocun 6ynran MeTaMopduK Kuncaap
AZ,AT HUHI 10KOpM KuiMamiapy Ounan kysarunann. YYKauam xuHcnap
AaH @
_;Ia H’(gcm OyaraH mMeTaMOpOUK XHHCNAD AZ, AT HUHI MaH®HH Kulimat
yuiaﬁ “:?::1 rﬁeﬂmnananu. Temupan xBapuMT Karnamiapu kuiiMatnapn
} HaHoTecjaraya O¥nraH Maruur
aH ¢
el oManusiap Gunan
Acoc
. oc rpaiuyimmap, amubonutiap, TapkubHIa MUPOKcen Ba amdi-
YAraH rdeicnap Ba claHewnap IOKOpH AZ, AT MaiinoHn Gunai
KYy3aTHIaau. ‘
( Hi;a:\:ouux Oy3wIManapH# axpaTHIl Ba TypHapiHH AHHKIAL
xma ::-;;ﬂa Y3UNIMa, CHIDKMLI, CYPMIMA Ba X.K.) HuUpHK Macmrratnu
yqer . a::nmnr acocni macananapuian Oupuzdp. By macamaHu eumi
Méi,rw XaMma reoHM3HK yCynnap KyANaHHIaAM, NEKHH MyXHMPOK
JYMOTNIZp MAarHWTOpasBelKa Ba 3MeKTpopasBelka JalWLIapHi:
OJIHHATH. ‘ PR
V3
s yKHE‘:IMEUIH Oysunuwnap Gu3HK MaliloH AHOMATMANAPHHH TAKKOC-
i épﬂ Y3WIHWH EKH AYHAIMIOM KeCKHH Y3rapuily, CHIDKHILH
}-(.:; WIAETTaH YerapanapHuHr y3HIMIUH Ba BEPTHKAN CHIIKHIIH, aHOMAJl
ma nol? XYCYCHATH KECKUH ¥3rapuiy 6¥iiuua axparunanu. ‘
. :‘.‘IHK 6yptta:-;nap Ounan &TraH KHHCIAPHUHP BEPTHKAI CHIDKHIL
OFOHACHMOH (3MHACHMOH) IpaBUTa
_ 3 LIHOH Ba MAarHuT
OwiiaH Ky3aTunamm. e
V:
s Kmnma.rm Oy3wimunap 3oHalapuia JKMHCIAP Ky4nM Japaajia
P3 KE€TraH, mapuyajiaHral xonga Oynanu, AbHH FOBAKIHJIMIH oprajm,
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Sl Mg, Harmkana saeKkTp Kecmanail Ba TaOKWHA MOTEHUHAN
Lo iuapi 6yiinua Oysunuinap p, K@liMaraapy KHYHK Ba
i bai wokopu OGyaran 3oHanap cudaTnaa Genrunanany. MaruuT Ba
UM RIMON  Maiiioniapaa ynapra AT, Ag HUHT MHHUMYMJIapH TYFpH
SO, XapuTana MM3MKIE 9Y3MK aHOMATUANAp Ky3aTHiaiH. Ceticmo-
paie i fprammnaa Gysuaumiap naudpakuns Ba TYJIKUHIAp HHTEP-
e peiinacH sonanapy Gunan yerapasuii, opanuk, camapant, ypra Te3-
WD amaitnim, curdasnuk yKmapa Kuiimaiinng, ynapHy Takkocnaul,
WYROT NI, uerapanap ropH3OHTan Ba BepTHKAI Oyiinua CHIKHILIH,
CUAPIHHT KYSUTH CYHUIIN GHiTaH XPaTHIIaIH.

MarMaruk xkuHcnap (aafikanap, CyOBYIKOHHMK XHHCHAP, TOMMPp-
i woftnamminy Ba JKAHCTApHUAT MeTACOMaTHK y3rapuil 30HalapuHH
PAGPAT KHJTYBYM Y3HIIMaITH Gyswnauviap Mycbar Ba maH(uil HHrHYKA
VIVl AT.AZ AHOMANMANApH Xamaa p, HHHT MakKCHMyM KuitmMaTiaps
{uiticanap, ToMUpap, KBapulaHuil Ba KanuiTM WnaTIaHM 30HaNapH)
Wi MUHMMYM  KeitmaTiapy  (MAPUTIaHKII, reMaTHTIaHHlL, TMHPPOTHH-
Wi Jonanapy) GunaH KysaTHIagu. Y3uiMaini Oy3unuI 30Hanapuaa
JUIHOAKTHB JIEMEHTIAp Ba rasnap, HOAHP 3NeMEHTNap MHKIOpPH Karta
By inan

7.6. @oiiIaN Ka3HIMa KOHTapHHH KHAHPHILL
HedTs Ba ras KOHJIapHHH ypranuu
Hedrs Ba rasra ucTukGoum MakaoHAapaa reodu3nKa yCyJUtapy
Y MILTApHHMHT - XaMma Gockuunapuaa Kynnawwnanu. bynna

wedirn pa ra3 yiomiapd HHFHITHUIN Kynail 6yaran Typau rymM06a3cHMOH
(Wi iWKIHan, Tys rymbasnap), JAMTOJIOTHK-cTpaTurpadHK xamiaa KpaH-
WA KOTIKOHAP M3JIaHANH BA Pa3BeKa KHIHHAH. Cyurru duiapaa
edanKa yCyuIapi TYFPHIAH-TYFPH KHAKDYB WInIapuaa KyJaiasunann-

i, Lyia ceiicMopasBelka eTakyy YypHHHH sraaiam.
Miuuur GupuHuy OocKuuMaa TaHHITYBYH reopusnkaBuil ycynnap
BfUAMIIA MKKEHY Y TapTHONH Ty3uManap (Bannap, Myasaanap, rymoas-

ap, OoTwKrap) Ba Maxcyinop ropH3OHTIapAaH TAalIKWI TONraH MoHa-
{HMON PernoHaT 30HANap axpathiand. Baxapunaquras Minnap Max-
Myacura Ypra macwTabiu adpoMarHMT Ba IPAaBUMETPHK XapuTanal,
Wi popasseaka (MeKTpOMarHiT maiinonnK Gapkapopiamuul xKapadHu-
W sommram-3CM, MTT, MTII, MT3) Ba ceiicMopa3BeikaHHHT KMIIB
Wi Q1T veynnapu KHpaid.

[lofineBopEM YpraHumaa MaiIOHIH PaBUMETPHK Ba MarHuTIH
wapiranam Yrxasunann.  Kyn o xyayanapaa yYKMHAM KOIUTaMaHWHT
PViiMuiap  NORAEBOPHUMHT  F03aCH Gyiinya mepocxyp (nownesop
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:;fcngu TaKpopiakian) 6ynub Tyaunran. Wynnar yayy TPaBUMETPHK B
1am;iwn.mwsnpm( Aanwnaap ceiicmMopassenka pa JIEKTPOpa3Be KaH I
F.m “s{:;'%qu Ixfotjanlap TapMOrH yTKasuira wuwnaTuianm. Moknesop-
‘ Hl oy_pmﬁ UHKKaH XOHH (ayHr xoiin), HYKYPIHIH KeCKMH ¥3raprau
TCKTOHMK OY3HNNII 30HANAPH THKKaTra casoBop. ‘
. HxkuHyn '[EipTHGJlH Ty3unmanap Ba uykuHou Komiamanapsu asxpa
HIlla acocaH ceifcMopasBeakanuHr — YUH (OI'T) yeynn KYJinaHunau
e 3 au;
Ky u’nma MabJlyMOTNIapHHU I0KOPH aHHKIHKIar I'PaBUMETPHK Ba Maruu
TOMETPHK XapHTanamiiap Bepanu.
i )Taimwyaqn KHAHpYBNIap HaTXkacuia AXKPATHATAH HCTUKGOILIH
{55 s R{Iﬂpﬂa TYPTH XMl Maxaumit  rymbascumon TY3UIMajiapHu
.mxn:manmpun)uamtmam Makcanuna cedicMopassenkauuur O[]
YCyIM Kyananunagm'?,
mhwf);pg;nanran TY3HIManap KecuMHia MarHuTnaHran TeppHren
icia JITAHH YYYH YAapHU MarHMT Xapu
} Tajza
e p Ul €paamuna axparuu
. f!upvasupaaaeﬂxa YCYIIApH YOKOPH aMIMTyaanu sa K¥N ropusout-
D O¥Viinua Mepocxyp O¥aran TY3WIManapHH, pudnap xampa Ty
AMANKUPIAPHHY axcpaTuina K¥nnauunanm, )
Pudinap arpouaa rum pa Ty3nap €rranja, Maxanmuii Mycbar ap
aHoMany
aﬁmmu qc'u KysaTunanu. Arap pugunap kapGonariap opacyna 6¥ica Ba
; ﬁ dpHTAap, NONOMHTAAp KaTIaMTapUHHHT KaTHHAMIH Kamalica MaH-
H & £
" Maxamwiui ag anomanms Kysarananu; arap AHTHADHTIIAD, TOJOMMT-
T
18P KaTMHIHTH KatTa 6¥aca Mychat Ag anomanus Ky3atumaam. Anrti-
KIHHAMIAp, oaataa, Maxammii Mychar Ag aHoManus Gunan, Ty3 rymbas-
J?apyj 3ca MaHduil H3omerpuk aHoManusmap Gunad Kysatuiamy. Arap
Iymbas yctuna acoc Tapku6au K3Npok (umanka) érca wmku HLIopanu
AHOMAJIMA Ky3aTHaawy, l
- I{;ﬁmupya Docknunna S/IEKTPOpa3BeAKaHHUHT, acocaw, JIEKTP Mar-
yfm::i JIDHH(HI;F 6apKapopnaumm apa€Huna 3o0HaTam (3CM) yeynu
aHNany (alHuKca, ceifcMoreomornk S
. OHTH HO d
it p Kyna#t 6&ynran
) Aﬁnmwmuan TY3UIManapH1 Kuaupuuiga, celiMopasBekanunr O
YCyau Oowka ycymnapuu kynnam HATHKaCHAA aKpaTHnray Maiinonap-
ix:m ‘Humaprmnr“ OXHpPru 0ockuyuga YTkazumanm, Ceticmopassenka
: MAPALNOPAUIY Ky TapuIManapHuyr AMILTHTY lacHTa, YTyamnapura, ryu-
a - 5
x03 KHCMHHHHT éTHm YYKYPIHTHra, yeTHaary ETKH3MKNAPHUHT 31acTHK
ccanmapura Gormuk, Ceitcmopassenka Epnamua AMIUTHTY Janapu 50-

- —
2. 2
R.E Sheriff, L.P.Geldart Exploration seismology /
- dart. E 8y / -2nded.p.cm. Includes bibliogranhi ces. [SBN
0-52146282-7 _1SBN 0-52 1-46826-a(pbk) @ Cambridge University Pressléﬁ? I%’;? el references. 153N
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100 M. ra renr O6yaran, 6an3n Xonnapna a!\gmmyﬂacn 15-20 M. ra TeHr
BN KyrapuiManapHi aXpaTULl MyMKHH .

HoantvkiuHan Konkomwiap (JIMTOJNOIMK, CTpaTHrpaduk, TEKTOHMK
spannairad, pud MaccusnapH, Tys rymbaiznapi) TyprapHHH aXpaTull
YUYH HONICBOPHUHT TYPTHO YMKKaH XOMHHH, TEKTOHUK Oy3uwiHLLIapH,
pudoren sonanapn Ba Ty3 rym0aznu AMcloKaudsaapHu Genrunaliuran
reoipuinkapuit ycynnap €paammniaa OJIHHIAH J@TWUIAp MIUNATHIALN.
Celiemopassenxanuar OI'T yoynu aHTHKJIMHAN THIMAArM TY3WIMATapHH
KHANpHI Hiiapuaa npoduanapHMHr HucbaTaH 3UYpoK TapMorK O¥iiuya
Yrkaomnaan. Oxupry Hunanapna OyHaad konkownapuu axparnw OI'T
NWIMIAPHHKAT  ceficModaninan Taxnuau acocuaa ytkasunagu (OyHaa
cellcmMuk E3Manapaard KaliTapHoulapHUHT TaCHH(UIApH ACOCHAA YYKHH-
Awmap  Xocun OYnum  mapouTiapu  YpraHwiagd Ba  KOLIEKTOpnap
AHMICTAHAIH).

'ysunManapHi 9yKyp Kuaupys Oyprunawira Ttaiépnam yayH
yiuapuu (asonark ETHmI XonmaTH Ba HeQTH-TA3NIWIMKKA HCTHKOOMIMIH
Oaxomanany. by Macananu eunwn yuyH ceiicMopasenkanuur OI'T ycynu
KIMpYB-XapHTanam HIUAap TapMOFHHU 3HYJIAIITHPHO, Ty3uIManu
Oyprunam Ba Kyaywkiapaard ceiicmuk kysatye (BCI1) wmnapu Gunax
Gupra onmb 6opunann.

Tysunmanap Hedre-raznuinruau 6axonawaa KyinaHKuNaaurad reo-
ipuaukasnit ycynnap yuyH MaiiloHZard TOF >KMHCJAPUHMHT (U3HK
NOCCANIApH  CHFIMPYBYH JKHMHCHAap XoccanapuiaH (apKk KWIHILH acoc
OYnaum. Mupux komnapma cysns Kolektopnapra HMCGaTaH rasid
KOMIEKTOpIapaa 3H9THK 0_1+U.37mJ ra KkamaiHmH Ba HeQTIAH KOJLIEK-

TopUIapaa 0,05+0,15%MJ ra Kamaluum OFMpIMK Ky4d MaHIoHH macaiiu-

ira onu6 xemanm (0,5-1 mrann. ra). Hedrs-raznu yiomnap G¥aran
malinonnapaa 6Yinama TYIKHH TE3NIHKNAPH KAHMATHHHHI 4acTOTacH
KAMAAIM  Ba  YNADHMHT  OTWIKIIK  opragd, bByHnait xoawMcanap
ceflemopasseakanuar OI'T veynu Gunas Yprawwnamu. Hedrs Ba rasra
IYiMnran  KMHCNApHMHT 3MEKTPUK KapIIMIHCH  atpod KHCMIArd
MMNCIAPHUHT KapPUIWIHIUra HUcOaTaH aHya opraau.
YrnesogopoanapHusr auddy3uscH TabcUpHaa CHFAHPYBYH JKHHC-
IApHHHT KAMEBHH TapkuOW Ba (M3MK Xoccalapu ysrapaau. Hatwxkana
Oanan kownap ycruaa TabuMii Ba yHaoanraH KyTONaHHIl aHOMalusiapH
KYJITHIIAAH, MAaIHAT Ba FrAaMMa MaiiJOHIapUHUHT KECKHHIIMIH Hacasiu.

" Woukpecencrmii FO.H. Nonesas reodwanxa. M. Heapa, 2010,
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Hedro-razmu YIOMIap XOCHT Kuirad ¢usuk MainoHnapHn i
AHOMAJTHA KypcaTkuuiapu kam OYaranwnuru yayn YITapHY akpaTu v
KHiTHH,

Hedre Ba ras KOHNlapuaa Kyaykaaru reogpmsuk TRAKMKOTJIapri
(KI'T) xamma KapoTa ycyanapu xupamm. Kynpox snexrp KapOTaXCHNH|
TYIONYBYH KapIIMINIH (KC, éunanma KapoTa), €Hnmama KapoTamin
30HMMaw — BK3) Ba saposwuit yeymnap (I'K, HI'K, HHK) yrxazunanu.
Ynapuunr Aanunnapu GyHnya kecHM mTHTONOM MK Tabakananamm, Kosiiek-
TOpap axparnuiub, ynapHunr Xoccanapu 6Gaxonasamu (FoBaknmmury,
YTKazyBYaHNUTH (cunmﬂpquaHnHrﬁ). HedTs, ra3 Ba cysra TYHUHTaH-
JHTR), CyB-HedT, ras-CyB Ba ras-Here TyTamrau XOHIApH aHuKnaHam.
YHaan ramkapu KI'T Aanmuniapi Oy#inda Kyayk1apHUHE TexHuk Xonary
Ba HULTATHIN TapTHOMHK HA30PaT KWIMI HMKOHK naino 6yaaam.

7.7. Mabpan KOHTADHHH KHANPHLI Ba pajBeaka HLLIapu

I'eotiraukapmii YCynap Mablaw KOHIapHHH XyAynu#i (perdonan)
KHAHDYBHZA, KMAMDYB-Pa3Benkaln Ba Myaccan paszpenxa HILNapuia
KEeHr Kynnanunanu.

Xynyauit numapna (M-6 1:1 000000-1:200000) 43POKOCMHK XapHTa-
Jlauuiap, a’poMarHuTIH Ba A39pOraMMa-CrieKTPOMETPHUK Xapuranamnap,
TPABMpa3Be/Ika, MarHMTOTENNYpHK Ba HYKYDIHKHH CelCMHUK 30mmnain
(I'C3) #pnamuna Ep nycruamnr HYKYPIHK TY3WIMIDM OGunan mabuan
CHTIMDYBYHM Ba MabJaH Hazopar KHIIYBYM TY3ulIManap XamMaa Mabuami
MalaoHnap XYAYANApUHHHT KOHJIAPH OpacHAaru Gornanu Ba doitnanu
Ka3WiManap TaKCHMIAHWIIMHUET acoCuii KOHYHHATIAPH aHUKJIaHAMIH.

Peonoruk xapurazam éxku HHpHK MacmTabiu Xapuranam acocuua
(m-6 1:50000) KHIUPYB-reodu3nk TankukoTiap (aspomaruur, asporpam-
Ma — CHEeKTPOMETpHK, TPaBUMETPHK, MAarHMTe/LTypHK, I'C3, pana
MarHHTOpa3sBeaKkacH, FaMMa-CNIEKTPOMETPHK, SMEKTPOMATHHT KecMaman
Ba 30H/naw yeynnapy) dodinanm Ka3sHIManapHu KUAMPHLIra HCTHKGOILIN
MalNOHNapHU axpaTiG Gepaau.

I'eodusuxasuii KWIMpYB-pasBenka MULTADHHMHT o0BeKTHapH,
Oupniyn Hasbaraa, HA30pat KunyBun Ty3wimanap 6unan 6ormm 6ynran
HHpUK €Ki YpTa manpan KOHIIapHHHHI MaBXY/IMrH Gynanu. Kuzupyn
MacananapuHd edMm yyyH pana reopusuK  Muapugan yHIanran
noTenuannap Gunau (BIT) F1EKTp KecManaw Ba 3onanaw (BD3-BI])
HULIap aHHKIHTHAY KYTapuin Y4YH K¥n yactoranu HHIOYKTHB ycynnapu
(HYM, MIT), TOKOPH aHMKIIMKKA 5ra rpaBMpasBeika Ba celcmik
TanKuKOTAap onub Gopunanm.
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leodmank AANMIINADHA MHKIOPHA TaiKuH KuIum HaTWXacuaa
IWIIEIKS KnHHrad o6bekTnapHunr TEOMETPHK Ba QU3NK mapameTpnapw
xennnnG, goiinaru KasuiMallapHUHT 3aXxupanapu Gawopar KwinHagM,
Vilap  acocuaa Yprauuna&rran  o6wbexTHUHT $usuk-reonorux  Mozenm
(M) rysunanm. Cynrpa anmxnanran aHOMANHANAp MaHIoHTapraa
WHOpAT  paseBeoka  KuaMm Kynyknapu Oyprunasagu. By KyZLyKnap
(Tl TTRTTTS MABIYMOTIADHUHT  WIIOHYIM  JIKaHIHIHHH TEKLIHPUIITA,
Vikmmnanuran pana HILIADUHUHT  YCAYOWHH aHMKiam Ba KapoTax
Hiapuy yrrasuim yyyy Kepax.

U& 7 Zu
P 5
6000 i
{3 i VL Z,
n HOo
A | aoo
1]
o
'
| ML ONT
N, i
XXl S ')
BEOET -marneTur Mavaauu = — }-cnakeupap

O S Fnopdupwrnap

[ cmenmtnap

1. J-pacwm. Temup mavaans KONHIA KY3aTHITan
rpadmKaap

KI'T (lgyﬂymapna reopHzuk TankMKoTIap)na acocan KC, I1C, BII,
I'K, HIK, ITK, HHAYKTHB, MarHMT ycymiapw K¥Inanunub, OKOpH
Wik Ounan reonornk kecum @KpaTuiaay Ba MabLRaHIH HHTepBannap
Winknanann.  Bynapaau TalikapW, Kyaykiap opacumaru JKHHCIIap
VIEKTpuK (¥3rapmMac Tok Xamna nact pa FOKOpH HacToTanu ¥3rapysuan
10K Diutan) Ba ceficMoaxycTiik EpurHw yeynaapu €pnamuna Yprauwmnagu,

AHNHKIHK Mydaccan Pa3BE/ka MULIADHHMHI MaKcaa — anoxmua
MR KHCMIaPHHUHT MOPQOTOTHACH Ba MKy TY3WIMIIHHK Vprauum,
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By Macananu Cunuima, acocar, OI'T, B3I, IIC, BI ga Bourka
HICKTPOKHME-BHH yeynnap Kynnanunaau. Hatwkana PEONIOTHK-reotusnk
XyAoKaTaap Tysunamm ( KECMMJ1ap, TassHY ropu3oHTIap 6iinua TY3HAMAIN
Xapuranap, KM3WKTHpaaMraH TOPH3OHTIIAD KANMHIMIY XapHTanapu s
Bowkanap). Ynapuunr macmrrabu 1:5000; 1:2000; 1:1000 6ynagu. by
XYAOKaTnap MablaH 3aXUpatapuHK XHCo6am YUYH HILnaTunaim,

Mabnan konnapuuu KHIHpUUIGArd Macanara acocianut ypraumna
AMIraH TeoNlOrHK OOBeKTHHHT $usux-reonorux monenu ApaTHNagn Ba
YHHHT acocuaa TANKMKOTAAp yciyGu  TaHnamanm. Bynna ymymuii
F€ONMornK mMacana Ba xap 6uTTa anoxuna YCYTHHHY reoNoruk Basupanap
aHHK Ba TYFpH HOAATAHTAHIHrHHHET axaMHATH KaTTa Oynaan,

Kopa meramnap MAabLAHIADHHE  KMAMPHII Ba  pa3sBenkacuia
MarsMropasBefika xamja IpaBHpa3Beika yCyNLlapHHHHT MaxmyacH
Kynnanunany, S7EKTpOpassenka Ba celficMopassenka ¢paamun ycyanap
cHparuma nunarunany |

Kopa meramnap KOHAapH xocun GYnuim Typnuua 6¥nranu yuyu
$u3nk xoccanapu xam Xap Xun 6ynann. Macanan, marnernraan nbopar
?‘ri&'b.?l&l-i.‘fiapHHI{F MAramT i{ﬂGy.’l KHJ’IYB‘-I&HJ’{I-‘]]’H, 3HYNMHIKM Ba TOK
VTkazysyarnnry IoKopy 6Vaanu. lllyauur YHYH ynapH¥ KMAWpHII Ba
PasBelka KWIMILIA MarHUTOPA3BENKAHIHT Kynnanum camapacu KOKOpH
O¥nanu. Byrmaii KOHJIapra CKapH-MarHeTHT/IH MabaHnap, TeMupiu
KBAPIUTIIAP, THTAHOMATHETUT Mablaunap kupanu. Ynap KuiMaTaapu
6vp ueuta YH Munrab HaHoTecnara Tewr 6¥aram myc6ar maraur
aHoManusapy GunaH Kysatunamu,

Varapran ga ¥arapmaran maspan CUFIMDYBYM  SKHHCJapra
(rr=3,(i—3.0?;u\) HUCOaTaH Temup MabJAHNAPDUHHHT 3HYIUIH HKOpH

(o=32-47 g“,-'c’u‘) Oynrann yuyn PaBUPA3BENKAHN KYwnawn camapacu
OKOpH  G¥namu. Vnap Mychat rpasuTauHon aHoManusuiap Gunau
Genrunanann, neKTpopassenka MarHuT Ba PaBUTALHOH aHOMATHSIAp-

HHHT Ta0MaTHHM aHuKNau yyyw HLInaTHnany. Marketur Mabaannapu o

KapIuuinury kaMaluimy, Kyréranum KOXPOHUHEHTH 5, 0pTHIM Guian
Kysatunanu (7.1-pacm).

CeficMopaspenka KOopa MeTainap mawaaHnapunu KHIMpHII Ba
Pa3BeKaCH/Ia, KPHCTALTHK N0 IEBOP 103aCHHMHT penseduny Yprauumina
Kyrulanunany.  Macanas, KOHTAKT-METacCOMaTHK MAarHeTHT KOHMa
MArseTHINN Mabias KucMiapu YCTYHCUMOH maknga 6yaub, cmanen
Gunan Gornuk. Cnanen RaTinaMHHU nopGupuT Ba CHEHMTIIApAAH TaMIK |
Tonrad maiifa urroknap épu6 yrran. Masnaunu xiem Mychar maruur 7o

LU R TR IR '(H\UPH KHﬁMaTﬂapH, T'VHONTYBYH Ky IGJIaHHLL[H n H)K(}pﬁ
BTNV RY Y Kapioy HHI KaM I M apH 61"{.”3 y THI H.
( I INHJINKH daMaHnraH K}‘{ﬁ ati H Ky3aTHlajg

PitmoakTus MabaaniapHy M3naliia, acocaH, raMma-xapuTanaul,
IMAIIIMOR-XApUTATIAIL, TaMMa-KapoTax YCyJUlapH Kynnanunanu. Bomka
Veyiap Eppamuaa xam umnap onnbd Goprmanm. Macanaw, H(}pﬂii
ipipyainnap  Ownan  GornMk  OYnran  ypaH Mabaanaapud  y3uiMal
Bysiviuuiap Ouinan HasopaT KHIMHIAHWAA, WIMYPIA ramma—xapwran;:;,
MAITOpaIBeIKa Ba 3MEKTpopalBeaka camapann HaTwka Gepaau (7.2-
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X -Tpaxnwpauutnap [z }-TeKTOHM e
a3 Tpaxununapuraap [T 3 r]—2N0BUH, ACMOBH
7.2-pacm. Texvonux Gysunumaap Gunan Goramk 6¥aran ypan

MALIAHJIADH yeTHAArH Tabuuil ramma — maligon, Maruur
MAHI0HN BA TYHIYBYH KAPIIWIKK rpadukaapn.

By epna TektoHMK GY3WNHII 30HalapHia MarHMT MaiaoH AZ Ba
HHOUMI raMMa-HYpIaH|I [, opTany, p, KMHMATH KaMasau.

QuTiH, nIaTHHA coYMa KOHJapDHHH KMAMpWLIaa reodusHka
Yoy uiapuinHr Gapyacy Kynnanunann. Mabaaniapaa yliapHHHT MUKIOPH
wymn  kam  GYnraHuM  y4yH ynap MabjaH  yIOMIAPHHHHT (I]HBSI;[K
\oocwiapunn  yaraptupmaiian, Ulysudr yuyn kynruHa (B33, L
MarHuTopassefka, ceiicmopa3ssenka) reoQu3HKaBHii

fpannpaseeka, * i {pon{}rﬂk
Yiyiiap  coYMa  KOHJIApHHM  HM3Jalild  IeoNOTHK-TEOMOp TorK
ARpITANALL MacaalapHHH eYHINIa HOUIATIIAAH. Y IapHHHT HATHKACHA
HWIMONOBKHI Ba KaauMIH penseapHUHT XYCYCHATIAPH ?pranmanur;
Coumanap xocun 6ynum  TaBcud Ba 3aMOHABHI XamIa KaguMH

llnlllll'!ll:l]‘ljlil.l'ﬂ IXTHMOJJIN X0JlaTH aHuKIaHaa H.
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7.8. Mab1aH KCHIAPHHH KHAHPHIL

Oamoc. Ty6 kounap kumbepnut Tapkubiu nopraam TpyoKanapu
Ounan OGOFNMK, WKKHIaMY¥ 9YKUHAK (couma) koHnap naneosoil
KHHCNAapuHUHT GOTMK JKoiinapu Ba aapé BOIKANApUaa xoiinamanm.
Cubupaaru (Poccus) kumOepnuTin, THKKA &Tram, YCTYHCHMOH JXHHCap
auametpu 10 M. nan 700-800 M. raua pa KaTTa YyKypaHKAa ETran 6ynuo,
Operunsanamran yTa acoc MMHCAApAAH Ty3WIraH 6¥nagu (yra acoc
KWHCIAp WYMAa Ky COHNMM KCeHONMHTiap (GeroHa XMHCIAPHWUHI
kyuramranapn) Sop 6§namu. KumbepautnapHuur MarHuT XoccanapH xap
XHJI (KyWIH Ba KY4CH3 MarHMT/IM), aCOCAH, MArHHTIIH ®&=(4+25)-107, CH
TU3HUMHA.

Tpanmnap (auabas, ra66po-auabasnap) xynuuua IOKOPH Marimrjiu
& =(12+90)-107, CH TH3uMMaa. TpannnapHHHT KOMJWK MAarHHTIAHTAH-
Jerd J, MHOYKTHB J, ra HUcGaTaH 3-5 Mapra karta 6ynamm; HyHamumm

Xap Xun1 OYNraHd y4yH MarHUT MaiIOHMHHHT HIIOPACi Typau4a 0¥nagu.
KumGepautnapuunr 3uunurn atpodaarn MWHHCnapra Hucbarau 0, |
0,2 Efcm’ ra xuyuK. TpanmnapHuur suwiuryd okopu 6¥mamm (2,9-9,98
/eM’), aXnuT (MOHOAMT) KHMOEpNHTAapAa Kapwuiauk Kuiimata 10000
OMM. raia, Hyparad Ba nap3 kerraunapuma 10+1000 omm. kuitmariap
Ounak Taspudnananu. Tpanmiap Ba CHFIHPYBYHM kapboHaT KHHCIapa
(Cubupe nnardopmacuna) kapmummix 5000-10000 omM., KOIIOBYH Ba
UYKIHIH KHUHCTADHUHT KapUIMITHTH Oup nHeua Yunab omm. naH 1000 omwm.
raua Oynand. TpannnapHu yprauumna aspoMarHHTIH, rpaBHpa3Be/ika,
AnekTpokecmManam, B33 yeynnapu kyinanmwnaau (7.3-pacm).

k)
ag”x 10 Z10°um

F T oxaxrow, ponomur [T L F#nmEepautnap

7.3—pacm. Kumbepaur rpybracy yernaarn reoginus HmLap
HAaTHRAIADH
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Knapit  TOMHpN@pHHUHI WHTPY3HB Ba UVKMHIM IKHHCTapra
HICHATAN MArHUT Ba raMMa akTHBJIHTH MacT. 3u4, 1ap3 KeTMaraniapuia
@ W0 p 1OKOpHM, napuanadraH, gap3 KeTraHnapu Ba €puKnapuia ruinap
molmurania o Ba p Kamasiu, Nbe3OMETPHK MOAYN KHHMAaTH IOKOPH-
it Gunal gapk kunagu. YinapHu Ypranuiiga MarHuTopasBeika, raMma-
NApHTANALL, BNEeKTP Ba 3IEKTpOMArHuTid kecmanam (D11, JIBMII,
CJIBP), BD3 1oxkopy aHMKIHKIM rpaBUpaskelika, celicMOpa3Bexa,
teliemoanextpuk yeynnapu (COM) kynnanunamn.

[lerMaTuT TOMHPIAPHUHT COMHINTHPMA Kapiminrd p» (>10° omn.),
kyrhnanmin  ko3pduuenTH 5, ramMMa-akTHBIMIH Ba  TbE30MIEKTPHK
MOy lokopu 6¥nagn. Baw3m Xomnapna 3uunury, TYIKHHHEHT TapKa-
ML TEIUIH Ba MarHuT XoccacH O¥Huua atpodaard xuHciapaaH dapk
Wik, Ynapna D3I1, BIN, y-xapuranam, MarHHTOpasBefika, IOKOpH
MIHIUTH FpaBHpa3sBeiKa, Mbe303EKTPUK YCYILTapH Ky TaHunaiu,

TomwkyMUp KOHJIApHZA CONHIITHPMA KapUIMIHK =107 +10°OMM.
KYnurnp KYMUPHUHT KyQNHIHTH OIIraHja KaplWwiurd Kamasod. AHTpa-
HNTAA KAPIIMIHK NacT (TOKHM AXIUW YTKA3aau), KYJUIHIECH OMIraHaa o
OPTAJIN,

AuTpanuT Ba TpaQHTIM XUHCNAp 3JEKTp YTKasruunap Oynub,
MIEKTPOKHMEBHI aKTHBIMIH Ba KyTONaHUIIK IoKopu 6ynanu. Arpodnarn
mcuenapra Hucbaran KYMAPHWHT KAPUIMIHIH IOKOPH €KW KHYHK Sy LIy
MYMKHH, YHTa JIHTOJNIOTHA, METAMOP(HIM JlapakacH Ba cysra TYiuHras-
imrn Tabcup 3Tagu. K¥Mup KatnaMmiIapuHUHT 3HWIHIH o, ceficMui T¥4-
KHIIAp TE3TUTH ¥ 1acT, KyTOnanumy » okopy 6ynaau. [nardopmanaru
IYpIH KOHNapaa KYMUp KaTiamjapH TOPM3OHTaNn EKM KH4YMK Oypuak
ocruaa érranaa B33, KMIIB, OI'T yeyanapu Ba rpaBupa3Befka Kynia-
miwiaan. 'eocuHKIHHANRapaary TYPAM KOHMapaa KYMHp KaTiamizpd
wnrra Oypuak Ounad &rraHaa reoH3MK yCymnap MaxMyacH Kymupiaap
v uykypnurura Gornuk. Uykypauru xarra 6ynranna nnargopma-
fipia MOIaTaAWrad ycyinap Kynnauunand. Kuunk 9ykypnukia érravia
I, EIl (tabuu#i norenumamtap), JASMII, rpasupassenka Ba ceficMo-
pasnenxa (KMIIB) kymnaaunanu. Kynyknap 6yfin4a kecuMan Yprauuii-
i KC, IC, BK, TK, I'TK — 3usniuk 6¥itnaa, I'TK — cenextus, HI'K pa AK
YOYJUIApH MaKMYacH KYJUTaHaIu.

7.9, I'naporeonoruk Ba MyXaHAHCIHK re0NIOrHsICH Macalalapyan
eyH1l

I'eodpu3nka ycynnapy rHApOreoJorHK Ba MYXaHAWCIHK-T€ONTOTHK
IMIKNKOTIIAPHHHAT Xamma Oockuunapuaa maiina Ba Jpra macmrabiu
IMIPOreoIOrMK Ba MYXaHAMCIMK-TCOIOTHK XapuTanamja Xamja ruapo-
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TEXHHUK, THAPOMENHOPAaTHB Ba Gomika canoar Xamna ¢ykapo oGberTnapii
HLLTATHII WAPOUTHHN Yprauuisa Kyanauunamu. Typnu Mactrabuap
omub Gopunanuran THOPOTEONOTHK BA MYXaHIHCIHK-Ie0IOrHK xapur
naljaa reoQuiaMkasmi yCyanap MarMaTuk, 4VKHHAH Ba MeTamopdi
PKHHCNIADHM, y3WIMANH Ty3UnManapHu XapuTanawaa, O¥uwoK ETkmsmKa)
TapkuOH Ba KATHHIUrHHK aHUKTIAINR, Aap3NuK Ba KapCTAAHMIN 1011
JIapHHH aXxkpaTuuiga, ynupunummapuu yprauumna k¥nnanunanu. Maiin,
Ba ypra macmrabnn Xapuranawaa UCTHKOOINH XYOYLNapHH, Kimup
XaB3aNapHHH, MabaaHIIH XYAYANapHu ¥praHumga Yrxazunanuray
reousnkasuii TaNKUKOTNAPHHHT JaNWINApH HuaTHam ",

Hxrucocnamrupunran reodusMKaBuii TankkkoT HUUTAPH MHApoTreo
JIOTHK JKHXATIaH Ba MyXaHIHCIHK TeoNoruscu YUYH KM3UKapm 6¥ira
ydactkanapaa nactnab cuifpax npodumiap Tapmoru 6¥itiua (ceitcmo
pasBenkanuur KMIIB, B33 Yeynnapu €pnamuma) onub Gopuianmn
Bynnaii yHacTkanapaa snexktp npogunnaui, B33, ceitemux HIIRapH onni
Gopunany, AAPO-reopH3MK ycymnapu Ounan TPYHTHAPHHHT 3HYIIHI I,
HaMIUry YpraHunanu.

7.9.1. Ep octh CYBIADHHH KHAMDHIL Ba PAa3BeKa KHAMLI

Ep octu cys KOHIADUHY KHAWPHII B3 pa3seeaxacuna reoduzmkan il
YEYI1ap THAPOreONOrHK MILNAPHHUHT Xamma Oockuumapuna kymnani
Jaju.

By ok Teppuren ETKU3NKNapaary ep ocru CYBJIapH.

I'pynt cysnapu Iap€ BOAMWIAPMHMHT anmoBmMan ETRHIHKIAPH /11
KoHnawanu. Anmosuan ETKHU3HKIapaaru cys KOHJIapH KHYHK 9YKypJink
Aa €raau (30 M. rawa) sa CYBJIH TOPHU3OHTIAp KaTTa MaifoHap
TaKCHMJIaHAaH,

[eoduank YeyJunap Kyiunaru MacajlanapHu e4yuuIga Kyananunamy

1) Cysau KaTnamiaap TakCHMIaHHi HErapanapuHH  aHuKIan
TH1ap OpacHaaru cysra my HUPHK 3appanu anntoruan ETKH3HKIapHMII
KATHHIINIY Ba éTHII HYKYPJIMITHHHA aHHKawI;

2) Cysnu FOPH3OHTIAPHH KOMIOBYH, CyBTYcap KHHCAAPHE JIHTO
JIOTHK Ba (punbTpaam Xoccanapu OYinya axparuu;

3) Boauitnaru 1y6 Y3aununr peneeduny Ypranum:;

4) Ep octu cyBnapu OKHMIIADHHUHT HYHANHIIE Ba Te3Tury xam i
OKHM MalJOHWHH aHHKIALL.

I"'eodusnkasuii YCyJunap MaxkMyacHHHHT acocuii yeynau B33 xucol
nananu. Kunupys 6ockuumaa Makinonnu B33 HULIAPH TOp BOIMiinAp

* RE Sheriff, LP.Geldart. Exploration seismology / “Inded.p.om. Includes bibliographical references. 5110
0-521-46282-7, -ISBN (-52 1-46826-a(pbk) (@ Cambridge University Press. 1982, 1995
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W05 kM., kenr Boamiimapma Sx1 kwm. TapMoK Ounan onub Gopunanm.
Hetubonnm maitnownapaa TapMOK Top Boauknapaa 0,5x0,1 k. raua Ba
RONE moaninapaa 1x0,25 kM. rava auumanagm. Arap cyBrycap runaap
(e 1420 oMM.) GYiica, yuaa K éxn Q Typumaru B33 HYH3UKIAPH Ky3aTH-
I (KYypyK  aumoBuan ETKM3HKTADHUHI KapIIMAMIH KaTTa O6¥nanu,
CYnra TYHMHraaMK dca Kamasu), Arap CcyBTjcap ropusoHT cudaruna
Wipiiumrs okopy  6¥nran OX4KTOULIap, MarMaTHK &Ku MeTaMmopuk
wincnap 6ynaranaa H &xu A typaarn B33 YHIUKJIAP KY3aTHIaiHM.

CyBin ropusontnu maiinon 6yiuua Kysarum YUyH CHMMETPHK
HIRKHTA 9W3HKIH oniekTp keemamam (AA' MN B'B) yTkasunanu. By
yoyiuiarn minap B33 yrkasum HYKTallap COHH Ba MW Xapa)arjapuuu

KaMaltupri makcanuaa onu6 Gopunamm.

Tekue napé BOIWHIADMHUHT KecHMua KYMNIapHUHT THITHIACHY
Avra-cexnn optann. Hatmkana B33 camapacy nacasmy. Cysra t¥iinuras
KyMIapHunr Kyt6nannm  kospouumenTy THinapra HucGaran 1okopu
OVirann yayn BD3-BI1T YCYANapUHUHT caMapacH I0KopH 6nanu’”,

Ep octu cysnapunmsr érum HYKYPJIHMTHHH aHHKIAL yayH ceifcmo-
PUINEAKAHWHT CHHIaH TYNKMH ycyniapu (KMIIB) maxmyacu KHPLTH-~
iann, BO3ra uncbaran KMIIB YCYIIH 9yKYDJIMKHHM AXIOHPOK aHMKAl 11
(FpynT cyBnapu catxuna Kywin cuuran Gow TYAKHH Xocun 6Ymanm, oy
‘erapana Vp t¥akusaunr Tesnuru 1500-2300 mic raya opraam).

"Uyn Tymaunapuna wyp cyenap opacuaaru HYY4YK CYBIap nmuia-
HpHHK - Kinaapuuina BO3maw  rawkapu dnekTpopasseaxkanunr CJ[KP
PWIHOKHIL, YacTOTaNH 3NeKTp 30HMIAL (43) xyanaumnamm. Arap wip
CYWHp opacuaa uyqyk cysnap Gyamaca cysmu TOPH3OHTNAP KHYHK
Kapumink 6unan Taspudnananu (o >p, ), K Ba HK Typnaru B33 3rpH

IWIMKNapy KysaThnaa. Yydayk cys auH3anapu Oopaurn CABP §nuanran
MAFHHT MalilOH Ky4naHuww nacaiirany Gunap akcnanapu Ba Q Typmy
N3 unsuknapy kysarunanu,

I'pynT cyBnapu auHamukacuuu YPrauum yayH OKMMHWHT HyHanu-
I BA TCITATH, CYBNAp OKMMHHHHF 6Ymawmm (“KyHrTHG  unKHI™)
MOMMHA aHUKTAW yayH TaGumii 2nekTp maiiaon (EIT) xampa mucmuu
Wipiiiaur yeynnapu épaamusia Kysarysnap Yrkasunaiy.

Apresnad xaB3anapuars (Gocummn apTe3HaH CYBIIAPH CHHKIHMHAT
'YiWiManapaa xoinamany) ep ocTH cysnapu KOHIapPHHY KMIMpMI: Ba
PIRIRCIIKA KWIHIIAA a/UTIOBHAN ETKH3MKTapaAr TPYHT CYBIapHHHUHT Ypra-
Wilira yxXmam macananap ewmnanm, WYHra TETHULIH Treo(pH3IUKABH
Yoymnap kysnanagu. Cyeam FOpH3OHTIap OyHnaM Xyayamnapma 100-

" Boonpecencrnii 10.H. Monesan reofminka ~M.: Heapa, 2010
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300m., Ganau Xomnapaa OyHaan xaMm karra HYKypaukna éraau. Ulynnn NIPWIMK 30HANAPUHK aKpaTHIN Ba Xdpuranamna MarHuTopasgenxa,
YiyH B33 pan Talikapu /193, V3, 3CM, MT3, KMIIB ga OI'T yeyanapi WO B2 MKKHTa-yuTa 3MeKTPOLTH KypuniManap koMOHHAaUMACH GutaH
Kynnanmnagu. Maiinoniu KHAMPYB Huinapu B33, 1133 &ku Y3 ceiimo- HIEKTpoKecManai, 6ab3aH rpaBupasBeska Ky UlaHm Ay,

/)K

Tyo KMHCTIApHUHT  Hypawl nycruparu CYBNAap Ba OH3BIOHKTHRH
(map3nuk) xampa KapCTiu 30Hanapparu “napanuk-romupin® CVBJap cyn
Ounan  rabMuHmANIHEHE MYXHM  maH6anapu xucobnanagn. Bympaii
CYBNapHW Kuaupuiima reodusuka YCYnnapu Kyhunara maxcamiapna

600 AB=320m

400 7T NB=80m

K¥nmnanunamu:
1) Mo#inesopunnr YCTKH Yerapacuaa ACNPECCUsTapHM axparuin sa 200
A R S ’
2) Hapanuknap Ba kapcTnanum HM3HKITH 30HANAPHHYM aKpaTHIL pa . ; : : : =
3aTHUI; N . = =
Ky S S e o~ AR R L g P
3) Hapanuknap xamna KapcT 30HaapUHMHT Mopdonoruscui T T T + + +
Yprauum Ba kanunIHIMHY aHMKNIAIL; LA \
+ R\ L F E
;) gfiazxyp 30HanapHnHr[;:y§ra MYIIHK napaxacuum Saxonaur. + J+ N % \?ﬁ A+ +
KHHCNIap pensedu B33 & | a
y p pensed K MKKH TOPH3OHTIIH 3/IeKTpOKecMa rpanmT ASPR CYBra Tiiiiran

naw (AA'MN B'B) épaamuza aHHKNananu. Jlenpeccusnapuyu kysatiming
B33 Ba xap xun KYpuiManap snekTpokecmanain (CII, K1, JUT) 6unan
Oupra onub Gopunany.

7.4-pacmpna OXakTownapaa (a) sa rpanuTaa (6) 3nextpokecmanan

6) cummeTpuk INERTPOKECMAnAlL

7.4-pacm. Aapumk-ToMmupan sa gapiiu ep OCTH CYBIAPHHHM
MIEKTPOKECMANAU Yoy EpIaMKaa KuARpHIG

Koriamanuur kanuunury 10-20 M. raua 6yaranna, IM3BIOHKTHB
Oy3winm sokanapuaaru napanuk-rom HPJIM CYBNAPHH KHAMPHIIAA Tabumii
NOTEHUHANLIAD yCYNH Ba TEPMOMETPHA KY/TaHWIHIIKA MYMKHH. Ty6
/ MUHCIAPHUHT penbedu Manduil maknga O¥nrauza nacaitran Koknapwra
€I Yekkanapunau rpyHT cysnapu OKMMIIapH HyHanran 6¥manu sa mychay
raOnmii TIOTCHLHANIAp AHOMANMACH KYy3aTHIalu.

Yiaunma 6¥iiuua CyBIap MHQUILTpaumacH Gynranaa TaGumii (T1IC)
oTeHunan KuiMaTH opTHn GoHuaa Maxammii MHHHMYM Ky3aTHNamM;

—_4_______,____'_____> ad \onanap 6yiinua nactnan Temara €p OCTH CYBHM OKMMIApH K¥Tapuiranza
: Mmychar T1C anomanus kysartunanm.

c Tepmomerpusuuur kyuannmu CyBra TYHMHIAH gap3 KeTran wune

Wil JDUTHT OKMHCTAPHUHT HCCHKTMKKA TAautykiH Gr3uk Xoccanapy Qapk

KWIHlMra acocnanrad. Espa KYPYK XHHCnapra nucbaras cysra tyiuu-

oxaxoly Cy8ra TiitufiraH aapsau oxakTownap HAl, Jlap3 KeTraH >KHHCIapHUHr Xapopatu 1-2°C ra KaMaHHIuW, Kdmaa

) HKKHTA, y4Ta 31eKTposH KYPH.IMaap KoMGuHanusicy WA XapopaT OpTHINH Ky3aTHnanu.
Buian MenTn Keematan:

MNBIA > =)

AMN(B-3=)
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KuHCIapHUHT mapanuauriiy ypramuuina aiinana snextpokecy
naw (K3I1) Ba 3onanam (KB33) nmnatunanm. Xap xun 48/2 macodn
lapd yuyH p, KuiMariapyu 6¥iinua TOJAp AWarpaMMarnap (aHu3oTpo
UTMIICH) TY3WIagu Ba S/UTUNICHHUHT  KaTTa YKH HYHanumu 69itnan
Aap3maKIaHuIn HYHATHIOKN aHUKNaHa U, '

KMIIBaa saxaur Ba Aap3 KeTraH KMHCIap 4Yerapacu ceficmiry
TYIKMHNAD Te3NUTHHUHT y3rapuwiu (napanm XKUHCnapaa xamaiiniim)
TYJIKHHNAP CYHHIUMHMET OPTHLIM, CHHIaH TYIKHHNADHUHT aMILTHTY 10 1
¥3rapumu (nap3mm ’KHUHCNIapAa nacaiuiig) Ba TYAKHHIap 3N )
WaKny y3rapumn 6yiinya amukianany. Kuucnapuunr cysra My
IoKOpu 6§nranna, «¥mmanaur TYNKAH TapKanuil TE3MHrY  aHOMA
nacaiuuy, Kyuaanaur sa 6¥inama TYJKAHNAD Te3NMKNapy HUCGaTIHII|
KuiiMaTnapu ‘%:Dzo,t—o,z raya KaMaMILH Ky3aTunaay,

7.10. My XaHAHCIHK-Te0 0T HK TAAKHKOTNAp

Myxananenuk reonoruscu MacananapuHH  eudwiza reodmink
YCYNIapH KeHr Ky UlaHWIaau. Feodusnkapuii yeynnap 6unan eunna
AMraH mMacananap Kyiunarunapnas ubopar:

1) Byurok ETKM3HIIADHHUWHT KIHHIHTHHH, JTHTONOTHK Tapkubu pn
CYBJIAHHUIIWHH anmmam;

2) SAxaut Ty6 MHHCAADHMHT STy YYKYPIIHTH Ba (pUIMK-Mexaiiix
XOCCaNlApUHHU aHHK /1AL,

3) IuseloHxTHB Oysuaum 3oHanapuun QXpaTHILl Ba Ky3arTui
AAp3THIIHK IapaKacH Ba XHHCAAPHHHF HYparaHIMruHy 6axoam:

4) Tabuuit Ba cyHbmii 6Ymnknapuu, KapCT/laHran 3o0HamapHy
aHWKJIAIW Ba XapuTanam;

5) Ynupuauwmnapuusr TY3WINIIUHH, THAPOTEONOTHK LLAPOUTHI,
$usuk-mMexannk sa cysin u3uk Xoccanapu, guHaMuKacHy ypranuu;

6) I'e0n0THK MyXHTHHHT TeXHUKABMI HprocranuIIHY Yprauum,

Iunpocranunsnapun, ADC, TOLL, cys omGopaapuny, KaHamnapuu,
25pOnopTHapHy, ANPHK 3aBomnap Ba Gomka HHIUIOOTNAp XaMja Tpacca
JIaPHH KYPHII YuyH YTKasunagurad TaAKUKOTIAPHHHT JacTiaabku Gockn
YA reodMsMK Humap Mymkamnanrau MaHioHnapaa Ba Tpaccanap
0§iinaé onu6 Gopunaam. Wwnap martwkacuna MYXaHIHCTHK-TE001 1K
WAPOMTH KYPHIHUI yuyH Kysnali G§aran madinon BapHaHTH Tamalh
onuHagn. BO3, BD33-BII, dneKTpoxecManam (JII1, KIT, CID), KMIIn
yCynnapn &paamuna npodumim  Sku MakgoHnu Ky3aTtaumiap onu(
Gopunnb, 6¥mox KUHCNAD  TapkMOM, KalMHIMIH, TeKHCTHKIMII
Oysunumnapu, napsnwk Ba KapCT 30HATAPHHHHT MARXYIUIMIH, ep o1yl
CYBNapHHUHT caTX¥ ahuknanan. KI'T xam ¥rrasunanu. Bapau XOJap/i
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i cuicnap pesbedu, TapkuOH Ba Hap3MK 30HAMAPHHK aKpaTHill yayH
ROMILICKC paBHUIIa MATHHTOpa3Be/lKa Ra rpaBUpasBeka Ky naHuiaiu,

launab onuHran ywactkaja Maskyp ycy/ilap KOMIUIEKCH OwmaH
KYINTYB TAPMOFHHHM 3MUNAWITHPHO, Mydaccan TeKUWIHPYB HILIAPH 0Nu0
Bopunann. Bynna ceficmopassenxanuur ponu owanu. CeficMopaspenka
HILIpK ep 103acKuaa, TOF KazuwiManapu/ia (akycTuK Ba YTaTOBYHUIM Epu-
M, KyAYKNIap KapoTaKH, TOF KazdnManapHia KecMmanali) YTKasiiau.
Anp xun vacroranu OYiinama Ba KYHaanmaHr TYIKAHIAPHM HIAATHO,
MUNCIAPHUHT  QHU3AK-MEXaHMK Xoccanapu GyiiMua aHW3aTpONMSCH
Ypravwiann, OYIIMK Ba Nap3/iMK 30HANAPH aKPATHIAIH, KUHCIAPHHHD
WINCTHE Ba e opManiia MOLYAIapH GaxonaHaay.

KyByp €Tku3nw, TeMHMp Hy¥n Ba 57MeKTp YTKA3MIL Tpaccanapuiy
Yprauumaa MeTal KOHCTPYKUMAIADHUHT KOPPO3HAra yupaiuu (eMup-
AMiIK), Xasduiv ydacTKanapHi KpaTHLI Macanacura karta yeTHOop
Gopuinagn. CHMMETPHK 3MeKTp KecMmanialnl Ba Taluuii notesuMannap
yeynu €pnamuja kopposus 6ynum xasdu Yprauunanmy.

Arap, p, >100 omMM. G¥nca — rpyHTIAPHUHT KOPPO3MSATa yHpaiiy
(eMupunMuIManry) nact 6¥nanu; p, =20+1000MM. — KOPpPO3KA HOPMAT;
% =10+20 omM. — Koppo3ua katTa; o, =5+10 OMM. — KOPPO3Hs OKOPH;
2 <5 omm. 6§ca — kopposus xkyna Kywin 6¥manu. Masxyn Tpaccanap-
M KHYMK p, BA MycOaT Kyunu TabMMil noTeHumannap Maiinouu Oyitua
HiuiaTHIaETran Tpy6a YTKasrHuNapHBHHT KOPPO3HATAHTAHINK Japaxacy
AHHKIAHAIH,

Cys omOopnapupan cyB okub keTaérrad jkoinap Tabuwmii
foTeHUHAIAp yeynu Ouiad aHMKIaHAOH (NOTEHUHAIAPHUHT MaH(HIk
kniiMatnapyu 6unan Oenrunananu).

Vimpuanuiapausr caprani fo3ackan anukiauwna B3, cediomo-
passenxka (KMIIB) xyanawmmnanu. JIuHamukacw xap xun (Tapru6ns
Kysaryenap) Ba Bakrt jasomupa B33, EIl, mukpomarnutopaseeixa,
ceficMopassenka  xyiutauunanu. Euumnmaguran macananap:  YnMpHidin
MEerapacH, XUCMHHHT KATHHIKTH Ba CHPFAHHIU YeTapaCHHHHT XONaTHHH
AHMKNAW; KHHCIIADHY JIMTONOTHACH, AAp3/iMJIMI¥ Ba Hamiurd OViiuua
IKPATHIL, THAPOTEOJOTUK XONaTH Ba I'PYHT CYBAAPHHUHT TUHAMHEACH-
HH, KHHCTAPHUHT GUABTPALMOH XyCYCHSTHAPHHHY Ypravumy; Ynupuanin-
HUHT XapakaT HYHANHUIMHK aHdKIaw, Ynypuiumm kapaéuunu Gawopar
KIWIMLI, YHTa Kapild YTKasuiaJuraH 4HOpajapHMHI CH(aTHHM HasopaT
ki (Tekmmpuun). Komnnekera B23, KB23, B33-BI1, KMITB, Tabuuii
NOTCHIHAIAD YCY/IH, TEPMOMETPHA, HKOPH aHHKIH IpaBHpa3Belka,
MUKpomarHuTiay xapurtanawm, kyaveaarw [TTI, KC, ceiicmokaporam
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YCyAnapu KHpauM. Y NHPUIKIIHUHT THHAMUKACHHHU YpraHumia TapTuiIi
Kysarysiap (Xap XWjl BakT JaBOMHAa) yTkasunamm: BD3, KBI3 I-IH
(IIC), KMIIB, muKkpoMar{uTiy xapuranaiw (aHuK wykypaukka (2-8 m)
MAarHuT penepiap KOWNAWITHPIraH XOJJa MarHMT aHOMANHANAPUHIHI
CHIKHIIN YpraHunazm).

VYIUpHINLI  KUCMMHM  TAalIKWI 3Tra KUHCIAp Ba K4k
€nbarupniapunaru y3rapmaras Ty6 KUHCIIADHAHT QH3NK Xoccanapu dapk
KWIraHW y4yH reoM3uKaBHil yCymap KynIaHunamm. o

7.11. Kapernapuu ypranmm

Kap’cwlapﬂn ypraumwza reodusuk ycyanap GumaH Kysatum ep
ycThoa, OYpFH KyJyKnapy Ba Xap XuJl TOF Ka3uiama umn-oomapwli
ytxasrma)m. babau xomnapma reodusux acbobnap Hupuk Kap‘c-l1
OyauKnapu WuMra SKOMMAlTHPHIAAM. Kapcrnanysun  skuHcnmapumm
$r3uk  xoccanapu arpodmarm KMHCnapra Hucbaras dapk  kunaamn
(amanma GusHM KYnpox JMEKTP COMHMIITHPMA KapIIWNHK, 3WYIMK ;n-
OYiinama TYIKHH Te3HrH KU3UKTUPAIH). ’ ’

Kapctnauran xuHcnapuunr ¢usux Xoccanapu GYuUIHKHM TYa0M-
PYBUM MOMNANAPHHUHT TYPH Ba Tapkubura GOFTHK. Tj'u‘[,nnpvnqlu-mp
cudaTtuia Xaso, cys Ba Xap Xui 610k XHHCaap O¥nuin M}’MKHI;.

HO03akn xaper GyswiMuinapu, onaTia, KOHTHHEHTAN YVKHHIMIAD
Ounan Tynavpmnanu. YiapHUHT TeHeTux TYpJapH Xap XU Ba trl)}ﬁl‘-'ri\
Xoccanapy KaTTa opanukia Ysrapagu. Kyn xonnapna konrunentan )KH.IIC-
TIapHHHY Xoccanap Ty6 >XMHCNAPHMHI (KapcTiaHyB9i kapbonatnap
aNruipuiap, TUNcnap, Ty3nap) xoccanapura HucOaran xypnuap'n;
Aapaxana ¢apK Kunaad. A3palis 30HACHIA XaBO, KYPYK KyM Ba M‘V'{
KpHCTa/UIapy 0¥ran/ia, CONHLITHPMa KapIIHAHK (p)' OpTagH. )

) Arap ep TarMaaru Kapcriap cyB €ku TMUIap Gunam TYAaMpunran
G¥nca, xapmwmnuk kamanau. CeficMuk TYAKHHIAP TE3NUIUTA TYAAUPYBUM
MOIA@HHHI TYPH KYIHH4YA TabCHp 3T™aiau ((pakar mys TaLCHP 31:mm:
MymKHH). KapcTnanysum xurcnapaa arpodmars y3rapmaran xuHcnapra
HHCOaTaH 6Yi1aMa TYIKHHHUAT TEATUIH Ba 3UWINK KAMATIH. &

Feopusuka ycymnapuman xympox 3JIEKTpOpasBeaKa ycyanapw
(B33, anektp kecmanam, aitnawa BD3 (KB33) kyananmmanm. Arap, ep
OCTH CyBjlapuia QuibTpam akTHBAUTH 6Yica, Gaxapunaauran am‘m )
Maxmyacura tabunii norenumannap ycymu (I1C) KHPHTHIIAMH, Ceﬁcm‘. .;
Pa3BEIKAHUHI CHHFaH TYNKHHIAp YCYyNM Ba IOKOPH aHHKIH TIpasii-
Pa3Bellka XaM Ky/utanunanu. Ep octuaaru kapertnap snexTp Kapunaiuri
Vp,Ag kamabiuimu 6unan Gearunananu’s, o

36 .

R.E Sheriff, L.P.Geldart. Exploration seismology / i renc

. A o+ tion s gy / -2nded p.cm. Includes bibliographical SEN
0-521-46282-7, ~ISBN 0-521-46826-a(pbk) @ Cambridge University Press, 1983 1008 - 11 rees o0
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ICapcTnamray 30HaNapHUHT Aap3/vKIapH iiynanumy aitnana B23
Wit aliana HKTPOKECManall yCyinapH €paamuia ypranunaim. Xap 6up
ii/2 KnifMaTH ydyH MOJAp Auarpammanap Ty3nilalu. Kyzatuil Hykra-
Chiiat 45° kanam Gunan yTxasunran 4-6 Ta npogunnap Gyiiuua yr4anraH
o, Kufimatiapy Gesnrunasany. DITHICHHHT KaTTa YK napinukiap iyha-
e kypearana. Kyaykaa KC, BK, TK, ITK, HI'K pe3ucTHBHMETDHS
WVATYRIApY XaM YTKasunaftu.
7.12. KnncaapHHHT PH3UK-MEXaHHK X0CCAIAPHHH yprasuu
By Macana )MHCIAPHHHT (U3MK-MEXaHVK Xoccanaph Ba reopu3nK
nnpamerpnapn  opacuna GyaraH  OOFaHWNLNAPHA ypranui acocuia
CHI N,
CeiicMopasseaka ycynn Kynnanunnd, Vp Ba Vs TE3IMKIap aHuK-
AN, ATap, JKMHCTAp 3WHIMTH G aHKK 0¥7ca, AMHAMMK 3NaCTHKIHK
sonynn Fg (FOur monyaw), Tlyaccod kodduumeHTH » Ba CHIDKHID

Moayvan ¢ xucobnananu:

3 7 . { % *
VieQBy, —4¥; L (t+vXi=-2 1-2 ] .
= - _[’:‘_‘ )‘ Eg = [pcr £_+ lIX ) ‘_f_}. - __L_t,r )
J’;J_l.n ("_'I‘ [V 11
b [
\¥s )
by epaa: Vp Ba Vs — Oyiinama Ba KyHanasr TYNKUHIAP TE3THIH]
@ — IKUHCHUHT 3UUIIHTH;
re Vo — CHIDKHIL MOIY/TH.
Junnuknn V, = f(o) GornauMm  SkH KadaBanjiapaaH  aHvKlail

Fg

MM,
[g wa » Oyiinama TYIAKMH Te3nHrH OHIaH GornaHHLIIpHY

Ly f(Fp) pa v=f(Vp)laH aHHKNAM MYMKHH. CH Ttv3¥mKIa 210acTHK-

e mouynn  HeioToH  KBazpaTnd  MeTpra nucbarna (Hf.wz) gxu
i luckminia (Ta), meranackansaa (MI1a) ynuanany.

JIHMAMAIK YNACTHKIMK MONYAH Eg KaHTapyB4d (3nactuk) nedopma-
iapis Tanpudmaiian. JlekuH, Y30K BaKT JaBOMHAA Kyd (Bocum)

Loip  wiranaa  gedopmauusnap  TYIMK kaliTMalion, KaHTapyBuH
{aineTiK) e kafiTMaligurad KONAMK TAIUKHI 3TYBUHIAD RUFUHAKCHTA
peiiy O4nann, Konank nedopMalins CTATHCTHK JNACTHKIIHK MOIYIH Ee

P tspuduianaan.
1Yk neopmanms — anacTHK neopmalus Ba KOMAMK negopma-

g Burmrenra Tenr Gyarax pedopMaumas MOAYNH  Egep Ounax

P,
E,,=Eg+Ec
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E -
zep KHAMaTIApy HHUIOOTNAp  MYCTaXKAMIHIHEM  XHCOGam i

H g —
WaTHaagn. fg — Kuymk Ky4uiap tascupHma Xocun 6ynran nedopma
UHANApHH Tabpudaiian, ge

KatTa Kyunap Tabcypllnaiyp HaHanurax aedopmaunon KuitmaTnap
¢ 10" it B .

i
-
\

.3091‘_[_ ,",/-
.

Y N
LT T TR T ﬁioTﬂn'__'

7.5-pacm. E, Ba E, opacHaard 6ornanxm

Ec Ba E£g Kulimatnapu OHp-6upura TVrpu xenmaiimm Onmarna

=3 SJ - 5K
Eg EL' 6 .ﬂa,’lH. Jlap OpaCHJIa 60 .‘IaHH[u ﬁop Ba E —03 ) l'm[i)OPMY'l'J
; f A SIE, Yk

Ounan udoganaunany (7.5-pacm). Cratucrnx g MOaynH Ba medopmaris
MOAyH E,ey opacuaa 6ornanumm 6op. By E:e4=f(Ec) 6ornasuy Xap xui
gxy&;{umapm anoxuia Tysunagu. Xap xun Xyaymiap Ba tapkubu Xap xwi

TaH XHHCNAp yuyw Eses=f(Ec) Gormanmm Ypranunagu. Macanan

KYM-THWJUIH cyBra TVii ;
- o YBra TYHuHMarau Cubups TPYHTNapuna E e =0,061Eg + 28,5

- Hasepar CABOJLTApH
; €0 an
. FIOTHK  Hwnapry  Gaxapuina reodusnkasuii yeynnapHum
;y;maﬁumiwx Xakuia Tywynya Gepunr., ’

. Maskmyanu reogusuk ATHITADHA eOTOrHK H30X1am YCIYOHHHAT yMyMuii
4coCIapH Xakuaa HUManap 6umacus? o
‘.':. Xyaymnit reodusuxasuit TAAKHKOTNAP KYNalgan Makeas Huma?
5. Ypra mMacwtabnu reonorux XapHTanaiu Makcaau Huma?
6. I;I)i:)pmc Macintabnu reonornk XapHTajaul (KHIHpyB XapHrtanau) Huma?

2 fiaamu kasunma KOHNIApHIH KiAMPMILIA reodusuk YCYmnapHy Kyanau
ACraHAa HUIMaHH Ty uHACH3? ’
7. e ¥
] Hedts Ba ras KOHNapuHH  Vprauuwna reoduauk Yeymnapuu
sauipaﬂopmm XaKuAa Tyuynya Gepunr.

Mazjan KOHIIapHH i

i ] " KHIMDHIU Ba pasBelxa MIUIAPHAA kaff =
e R, 3 PHIA Kakcu reodimsui
9. ;
: rﬂ:ﬂpOTeUJTO[‘MK Ba MMXaHIOWCIIHK FEOJOrHACH M&cm:zmaipnnﬂ eYquuIna
;‘goq)};mx YCYJapHH#u Kynaminu TYWYHTHPUG Gepunr., .
V- EP OCTH cyBnapuuu kuampumr sa Pa3Beika Kunwimijga Kyasaummanur
reOQH3UK yeyanapHu H30x1ab Gepunr, ’
!I; i(apcmapuu Yprauuiuza kakicu reodusuk Yeyanapaau qofinananunau?

- MHHCIADHUNT dusuk-Mexannk Xoccanapuey aituur,

daH

124

— CTaTHCTHK 3NAaCTHKNMK MOOvVIH TYpin

8-606. HA3APUM T’EOKUME
K1 Peoknumé panMHHHT TAPHXH, MAKCAIH BA Basudanapu

Wannune mapuxu. I'eoxumé dan cudatnma XX acppa wozara

B Y Epuunr kuMEcHHM Ypranaay. [eoKMMEHHHT K3ara Kenummuna,
PHBSIHIII Ba TAKOMWUIAWHIIMAZ MHHEPANorya, neTporpadus sa
SHMEApHIHE XMccacH KaTTa.

Munepan Ba TOF KHHCIAPUHUHT TapKUOM KMMEBHI NeMeHTAapaaH
TR Tonraraury cabadsiv reokumé ydyH gactnabke MabiymoTiap
VG xiamar kwian. Ywby namvnnap tynnanumura Jlemokput (3pa-
M i 370-460 i), Apucrtorens (3pammsrada 322-384 i), Afy
Al HOon Cuno (985-1057 i4.), An Bepyuuit (975-1048 it.), Arpuxona

(1 Baysp 14941555 i), Pobepr Boitnb (1627-1691 i.), Jeknepk e
Biidpon (1707-1787 i1.), D.Muruepanx (1794-1863 it.), X.@.Ilenbeiin
{1TO0C KO8 i) kabu kYnnab OJIMMJIAp XHCcca KYIIMIITaH.

leoxkumé aramacuun Gupunumn 6ynubd 1838 innga mselluapusnmnx
winilitap X.@ lenGeiin mnaram.

Feoxuménu mycrakun an aapaxacura KYTapuIMIIHHAHT acocuil
Uhtipy kylunarunap 6ynau, 1e aiTHII MyMKHH:

I, Pyc kumérapu JI.WM.MenneneeB TOMOHWAGH 3NEMEHTNAPHHHT
AR KOHYHUHHHT SpaTUANILH,

Ao XX acp 6ounapura kenud, mynéna 70-80 ta KUMEBUIE 2neMent-
AP TOMIJTHILTH,

L Jlabopatopus wapouTHia CyHbHI MUHEPALIADHUHT OJMHUIIH BA
VIR tabuataa Xocun OYNMIU MApPOWTNAPHHH 103ara KeJATHPHIL, KaXoH
i TOMOHWIAH MUsiepan Ba KMHCHApHAry KUMEBUH deMeHTIap-
HIIE MIKIOpUHK - aHuKnaiaurad acb00-ycKyHaNapHUHT  SpaTHIMIIN,
WA MIHEPAIOTHS HHHT F03ara KeJTHilH Ba Gourkanap.

I 0OKMMEHAHT IIAKINAHULIH BA PUBOXTAHUIIAAA HHIIH3 KHMErapu
Patispe bolaw (1627-1691 #.) oxeannap (ruapocdepa) sa atmochepa
WU loMp MacananapHM KYTapMIUM KaTTa axaMuaT kach stam. V
B GYnnb oxead cyBnapd TapkuOHOary JMeMeHTIAPHUHT MHKIOPH-

i i am, Jok Ipueran (1733-1804 i) pa B.JIasya3sse (1743-1754 i1.)
Aisnciepn tapknbuaarn KUMEBHIT STEMEHTIAPHHHT MUKIOPHHHM {praH-
ALl (1778-1829 it.) BynkonaaH 4MKaéTran rasnap sa 6yriapHunr
dapitiig aunknaan, 1815 Hunpa uHMM3 munepanorn B.duaimnc
LT TR i) Ep nYeruaa TapkanraH aiipuM 3/1eMeHTAapHHUHT MUKIOPH-
S B IG, Oy MawIyMOTIapHE Makonanapuaa don atad. [lsen xumé-
faps HEM Bepuenuye (1779-1849 #.) cenen, uepui, Topuii Ba kpeMHHIt

VIRMEN Y IR l..\ll!{b ITIH.




. GAmepuj(a_!mx 0JInM (I?.Y.K.rrapx (1839-193; H.) Tor KHHCIapHH,
PKHOMHU Yprayny Ba 1924-iiynna I Bamynrroy Ounan Gupran,.
6000 nay OPTHK ToF ; s

> KHIHG Ep myery , -
HUHT  TapkuGupary neTpore ors i

P Ypranapupa baxar 12 14 emMenT

\ ' 78 Hg, S, Sb, 7, As, Pb, Bj.
1815-buny HHIIH3 KMMérapy Y. Ipayr (1785-1850 #.) Ba Hemuc KHME-

rapu M.ﬂéﬁepeﬁncp (1780-1849 H.) JIHTHI, HATpHi, kampj KanbIinij

CTpOHLuif, Oapuij XJop, #ox, ¢
4 i s EJ'TEH, Temn , Mapra ¥
MEMEHTIapHUy - e g 5

THpHIITA Xapakar KHIHELH, Jlekuy

Vanaten,  Oyupaii MHCONIAPHUHT COHuM AYHE MHKECHaa Kyaa kym.
AV, XX acpna IKCNEepUMeHTAa MUHEpanorus (cynbuii MHHepannap
SRR yenyGunti xagan cypatnap Ounau PHBOXNAHUIIM, TabGuuii
RN GG xapaéhnapu naboparopus Yeynunma rozara KeNTHpHIn

T ACH I reoknme pan cudaruaa HaMOEH 6¥nuinu Y4YH 3aMuH
L TR

Foornmt dann numany Ypranagu? Yy casonra xaso6 Gepui
PO reokumérapnapu bukpnapu Gunan ypToknamamus,

K napk (puKpuua, MaBXyn xap Gup MHHEpan Ba Tor KHHCIapH
il cicrema (TH3um) 03nub, MYalsH QH3IUK-KuMEBUI] WapouToa
B Kenaam,

HH . Bepnancknii duKpHya, reokume — Ha3apuit Ba amanwuit xuxar-
Al ementiapankr Ep nyjeruna TapKaluuiM, MuKIopy Ba XapakaTHuu
Vsl gpan.

AL Depeman (ukpiua, reokume KHUMEBHIT MIEMCHTIIADHHHT Tapn-
SR TapakndTina TYTran ¥puu, DU3MK-KkUMEBHT lapouTnap tydaitnp
L Oipuxmanap  6epum cababnapunn yprasanm. B.M.T'onbatmmunr
ik piia, ICOKHUME-MHHepannap, Tor KHHCapH, cyB, xago, TYNpoKnapaa
M IapiuEr Mukopu, YAapHBHI  HOH Ba atom Gornaunm
MURBEIapuny Ypravagy. Monsman reokumérapnap A.Tonakcknuii pa
Bt My WKOBCKHinap dbukpuua, reoxpme 3IEMEHTIAPHUHT TabuaTnary
PN B0 puBOXIAHHIIHHK Yprananu.

10kopuna Gagy 3THITaH GuKpnapnan Xynoca kunaauray 6¥acak,
[T atMocdepa, ruapocgepa, Ep NYcTH, MaHTus Ba AApo
R napin Tamxmy STYBYH MOANanapHHHr TapKuOH, Ty3HITHUN Ba

WP Xamna ynapna comup 6¥nanuran Xapaéunapuu Vprananuran
i

B2 I'eoknmipnii AHATINTHEK (.mﬁopa'ropna) yeynnapu
MieMeniap Mukaopuun (ynapuunr OupuxManapua) aHuKnam

Vv Vekmmnanuran FeOKMMEBHIT KHaupye HULNapuna Kyiunary Taxaun
AR NI l\_t",ll_rmmummt: IMHCCHOH cneKTpa.rr TaxXuit, atom aﬁcopﬁuuon,
SRpMeTpik Ba Gomka Maxcyc kuMERuH aHanuanap, YHHHT IeK,
PRIOMO Tk, PCHTreH-cnexTpan TaXaunnapaan ¢olinananunany, Byn-
ATRIRApY alfipum Xolutapaa typau MHHEpalnapEunr XyCycHATIapuHH
Vi i Yeyinapnan xam d)oﬁnzmaimm MYMKHH,

Miviym raxn Wuiap HaMyHamap onuumacpan XaM Gaxcapunmmn
VMR Byia HaTHxanap asTomaTHk Tapsna &€u6, Kaim srunamu.
hin WD rYpaarm 'mx,rmmapra: TYpIU XxXun panuomerpux ycyﬂnap.

PHREE Tt sa 6up Karop Bomka Ycynnap kupanu, by Ycyanapau
VIR booruME KHAMPYB Hunapy camMapanopanrunu OLIMpanH.
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8.2.1.3Muccnon CAEKTpal Tax., In

OMHCCHOH CNIEKTPAN TaxJu Kapuitb 50 fungan Gepy reokumEniii
KHHPYB HUUIAPHAA KEHr KYanaHuwmuS Keiaérran TaxXJMa ycyuapunan
Oupu. Maskyp taxamn yeyaupan Ty0 KuHCnap, GYWOK skmHCaap,
yenmnk kymw, cys HaMYHATADHHUHT KYPYK KOJMKIADH Ba ANOXMILA
MWHCPAJUIAPDHUHT TapKkubunaru 3ICMEHTIAPHUHT MUKJOPHHH aHHKTAI 1]
Poitaananu MymMkus.

Acocuit  cnektpan Taxaunnap  EpyraMk manbaumaH atomusap
MOJIEKy/ia Ba HMOHJAp TAapKATHIUH, TYJIKHH Y3YHIHUIH Ba TapKaauil
MHTCHCHBIMIHHA Ynuawnan ubopar. AJOXMAA S7eMeHTHUHI MHKIOPH
CHEKTPAa yYHH OelrMIOBYM  YM3HFMHWHI WHTEHCHBIHIUra Kapah
dHHKnaHaou. I'eokumEBuit KHIHPYB HILIapuia CreKTpan Taxyiuiuiap Gup
Katop ad3annuknapu tydaitin kenr Kynnanunami. Maskyp raxumn yeyiu
€paaMuaa 6up BakTHHHT Yiuaa ¥prauunagrran obvextna 70 naw OpPTHK
3CMCHTHH @HUKIAll MYMKHH. By SJIEMEHTIAD Karopura Kymryua
METLIIAp BAa TApKOK ep 3NeMEeHT/IapH KHpHO, YNapHH aHHKIALWHK
HAMYHANAPHUHT XaKMUHA KYTIalTUpMacaan XaM amanra ourupca 6¥nanm
Acnuaa taxawn Y4YH HamyHanapra pgactiabkd HIinjioB Gepuw Kuifny
onepaunsnapuy Gaxapuiind Tanab STmaiimu. YCynHUHT  aHuKAMmIK
Aa2pakact — 10°-10%% raya 6ynn6, 6y x¥ypcatkmy 6Gab3u Ky LuHMua
onepaunsnap yrkasmnca 10°-10%% raua OPTHUIH MYMKMH. By ycyn
CHEKTpOTpaMMany (oToracTHHKanapra onuo, 3NEMEHTIap MHKIOPHHN
MyalsH aHMKINK Japakacuaa Oaxomaw, wyHuHrAEK HaTHKanapuH i
Tf‘.‘h'iHHpHU.l Ba 6Hpnawm Tax.rmnnap,qa aHHKJIaHTaH BJ](‘ZMEHTJIL"L;}
MHKAODHHH KYWIHMYa PaBHIIJA KaiHTa aHHK/IAL HMKOHWHH XaM Gepanm.

Taxnun kamuuauknapu CHIEKTPOTpaMMa/ia YH3HKIAPHH TACBHpAaLL
Ounan Gormuk 6yu6, x¥n (1% nan IOKOPH) MUKIOPIATH 3/€MEHTIapH
dHHKIAINE CHEKTPAl TaXJuil aHUKIMCH GOlIKa yeylnapaaH nactpok.
XHcobral KapadHna aHNKNAHAET AN Y1eMeHTHINT Y4paul maknnapuny
Ba 0y OMHI HaMyHaHWHT YMyMuil kuMEBHE TapkuOuHH aHMKIAL
HAaTWAANApHUTa KYPCaTafiaraH TabCHPUHH XMCOBTa OJTHII HMKOHM HYK.

Crexrpan Taxiua ukkura: ApUM (TaxMHHHM) MUKIOPUH Ba MHK10-
pHii Typnapra 6ynunaau. Taxmuauii MHKJIOPHH CIIEKTPAN TaXJIWa Taakilk
ITHNAETraH  3JeMeHTIAapHH MHKIOpHH Ku€cnaw  opkamn YAapHUHI
MUKIOPNAapHHK  OMPMYyHYa KHYMK QHUKIMKIA AHHKIAID HMKOHMI!
bepanu, ammo Gy yeynuunr YHHMIODJIHIH I0KOPH.

8.2.2. Arom-aGeopbuns Taxanan
I"eoxnmésnit kuaupys lilnapuia atom-abcopbunon cnekrpodoro
METpUA yCynu HMcbaTaH SKHH BakTaaH 6Goiniad K¥nganuna Gownany
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WO BApAM G TaH, YHUHT KYJUTAHWIHILK Y3TYKCH3 Tap3aa KeraﬁMf[;(ﬂ.:a.‘
Blsnyp yeyn Oup BakTHHHT ¥3uaa OuTTa HaMyHa 3pHTMacHIaH |
WEIIE IOMEHTHUHT MHKIOPHHH aHHUKIall MMKOHHHM Oepanu laa6

Fostn il tankmkoTaapaard HucbaTad KHMMAT Tax i ycylnapuaal OUpH
Sheatiimmanm, Taxown KMnunl ydyH HaMyHa 3pHTMa Xolura yTKa?.H."Ia.-'IHE;
Lol spurma arom-abeopOuuoH CieKTPO(GOTOMETPHHHT xamepacnlr"a
Ciliaan pa anadra  €paaMmuga ﬁymaumpunanﬂ.u bynna a.HaHH6
SppiTY, dpuTMazard OMpuKManap aTtoM Xoiaura yTryHda oizp}m
{00 prpodmaa) Gopunamn. Y3uma aHukiaHaéTrad 3ne1;;enﬂaHp“m
Hipwiccpran 6yr Epyrnuk Manbacu 6uman Hypﬂanmpmgnu. H:J;l)a -
M HHEHHR CIICKTPOMETDHK yn4am opKanv MasKyp 3JemMe P

i MUIKJIOPIapH aHUKJTAHATIH.
4 ml/\umm ;i(l‘nclnpﬁ[:mon cnextpooToMeTpHA TYp/IH TabHni oﬁﬁexmaz;ll-
W TYHPOK, TOF XUHCIapH, YCHMITHK KyJTTH l.a‘a Tabumi cyEﬂa 3}1::%‘::6?
MUIIOPHIN aHUKNaaa quﬁnanar?;ma{lﬁn._ XapoparcH3” aTo aTr}?Ha
Wi gt xosupry Kysaa 107-107% aHAKIHK ounan dax
CHMEE MUKIOPUHHA AHHEKIauIa KS;’JI.'IBHHJ'IMOKI[&.
8.2.3. PenTren-pajHoMeTPHK TAX/ 11N .
| pokuMEBnii HaMyHaJIApHH  aHaIW3 KWIHIIHHHT Maskyp YCy/au

i cynrry Munapaa  Kelr !{?J‘U‘laHH}IE‘l GOLUMHHH;;KEELW::XT{
MO APHUHT paIHOKTHBIIMIAHH, Y-KBAHTIIH rKHHCIIa'p Ba Hm.ﬂm
PUAIUK TR HYPIAHUIIAK Y4ainra acociaHraH. Ol]an.ld,‘ Hypna pMH-
Waion manbanap ki uxuam (NOpPTaTUB) pEH'l;r‘ﬁHT TpyOKkanapu ép;ela /
wh il Gopunaau. By Tacunuit THTOKMMEBHI TaAKUKOTIIAP Kapa gn!iln
PRARGAKTIN MHAHKATOP-3/eMERTIap OwiaH MabjaniawraHd Xyayaiap
AU uMkoHHHK Bepany.

I'eiren-creKkTpal TaxJIuIH TOF KHHCIapH cmuua-rnuq:zi)é:m;;iﬂ
Vikmain yayn xam camapand KyanaHwiMokna. bynma KP®- I;Aag;(
LA, PW-1600 pa Gouwika kauTomeTpiiapaaH ¢olaanaHuiIamH. yp

"HH 5%
R AHIKNAHTAH OKCHUTZp MUKIOpH HinFraaucn 98,5 nau 101,
Pt Yarapag,
Z a gaH
Lifp KaTOp eMEeHTIap MUKIOPHHH @HMKNaul Makcaauaa (I;I;Agc
My fun, HE pan U rava) 3kcnopecce aHanus YTKasHml y4yH 5,
Misiepa™, “Ionck”, BPA typparun actobiiapaau [boﬁnanauunann.mi
| - 0
Wbetiing tpnavuna Gup BakTHHHT Y3upa 2-4 Ta IEMEHT M}i}:lll 1[;“3
W Mysmiinn, “®epput” neb Homnaurad ac6ob rokopu a;ﬂ;ﬂ:; i
Wi OVEG, pana  ApoMTHAZ TEMHP TYPYXMAArd 3JIEMEHTIap
SR A o ra MYyKananTaH.
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& HsoTonaap yeyian
HITH HMAnapna reokumepuis X
o ”3()/0“})) ook HH TajKuKoTIapaa u3oTomIap Tapiui
; 1abAYMOTIAD KeHr KYILTaHMIMOK I
KOHJIADHWHT  makiiaHu ! 5
XapopaTHHH aHHKNalm Ba
: : MabaH Xoci
M1 ‘
gqeﬂw SPHTMANAPHUHT XapaKaTHHH Vpranvim umkonuny Gepmoria
HEMEHTIIADHUHT M30TON TapkuGu Souer
o 1axcyc acbof — Y ]
i il Macc-crieKTpomer)
reomi;g. r fommiésui.i KHIHPYB TAAKHKOT ycyanapn
o 8 BMH yCynnap €pnamuaa doiinanu KasHIManapHu Kaaupmi
p YTKazum kou atpodmnaru  upuk Xyayn Ba doiipann

KHMEBMI 3nemMeHTAapHUHT T MM Y -
APKaNHIL KOHYHHATNAPDHHU ©

L% ” ’

3Tagu. ByHpan TallKapH, 4 el

g 55 BJICMEHT."I&]J MHKAOPHHMHT §3rapuum Myaiisy
Y, WAAH lapak OepuwiM, wmyHWHraek, Ma3Kyp Typuaru

KOHJIAPHU H3J 3 V
p nab Tonum Kapa€Huaa Kyinanunaguran ME30H Ba KHAHPHLII

Oenruen 6 muwm xam MYMKHH,

8.3.1. Acocuii PErHOHAN-reOKHMEBHIT TYWyHYaIap

Feoxumeésuii i
MEBUU 8a Memannozenux yaxanap (npoeum;mwp), Anoxuna

KHHCIIADUHHHT OMp-Gupuaan Ba nuro
pxuOHNAH reokumépuii XYCyCHATAapHIa
OTHK peruoHiapra axparunani. Jacriab

Cynnaii
YHRAH XyNyaNapHUHE reokuméch Ba FCOKHMEBHH TapHXHHK Yprasuinra

A.E.®epcman acoc conran.
] Ieoxuméauin Aposunyusnap  MyaliaH  kuMmEBui
gucouuauuxcn KOHLEHTPALMACHHUHT
H / i
vgv;)]g;:;}:’ F;OKHMEBHK XYOyonap XonHaa Hamo&H O¥namu. Bynpaii
Xymy T' y3ura xoc Gearunapu myait , (
‘ ] AH ep NYCTH yuacT
TAPHXHA PHBOKAAHMIY HaBpHAa WaKLIaHaaH P e
b Z ‘
. db3U  NIPOBHHUMANADHUHT Kenub wmKuimy Eprubr mnawnerap
qwmaepefumuaumcu Ounan Gornuk O¥nuumm Mymkun; KoJaTaunapu sca
Vi UYKHII OKapa&HiapH HaTwka ¥ e :
CHNEZ KHMEBHMI 35emenT
nuddepeHumanmscu  Gun Bynan
aH  OOFMMK Xxonma wa >
; KnnaHrai. By
ns . IaH
! KapH, MaviyMm snemeHTnap accommaumscn MarMaTuk Ba Texiomm
*apa€Hap TabCHpMIA XaM K03ara Kenamam
Memannoze, 3
ik i r;);uf:;s:poem;qmmp — KYI COHJIW, FeHEeTHK Kuxatia
J AHITH  KOHJIap MaBkyn
- nyn. Merannore
4coc/1apH APaTHIIMLIHK Ba yHMU / 4 i
HI MyCTakua dan cudaru
m—_ OGPyl{eB Ao A3 IAKIIIaHWIIH 1)
: » A.E.Pepeman, C.C.Cumupros, I0.A B £
2 x » 1A bunubun, B A Kyviue
OB F U Camrion
108, H.II.JIaBepog, U.I'.Marakssn, E.A Pangkesuu, B I/ICMug}nm

neMeHTap
YOKOpH KHHMaT/apu Kysatunanuran
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I A bwipenwase, E.T.1aranos, A J{.Lernos Ba 601ka OMHMIaPHUHT
WO i IIap MYXHM aXaMUST Kach aTrad.

MerwuioreHuk  npoBuHOmsAra mucosnt kunub Kanybuih Kosoru-
Ciiiini e Kopatos, XKanyOuit-JKyHrap noluMeTaIMK NPOBUHUMANADHH
ERHpIiE MyMKIH, Muc-MabaaiIH MeTasiorenuk nposunums [lepy Ba
S, ypannu npoBuHuMs KaHana KankoHH ONgMAa, WYHHMHIOEK,
st banxaw 6¥iinna HamMo€H OYIraHIUrdHd KYpHII MYMKHH.
BT WOre MK NPOBHHLMANAPAA MabIaH XOCWI KWIYBYHM 3JIEMEHTIap-
W MUIIOPH AHYa Ce3HNapIy Aapakaja OLIHIIM Ky3aThiaaH.

N.A2, Moiinann Ka3HAMa KOH/IApPH Ba reoKHMEBHI opeoJliap

I'ypian reonoruk jkapadHnap HaTWKacHOA BYXKYyIra Keirai sa
Miiiop, cndati Xampaa €THIN WapoMTIapura Kypa caHoar ycyauuaa
Wl onuHMIK Kyaali Ba MKTHCOAMI JKMXaThaH Makcaara MyBO(HK
UV MUHEpA! YIOMIGpHM ¥3 HMYWra oiral ep NYCTHHHUHT MyaiisH
ViR Tenra gholidanu Kazuama konu ned aitunany.

Lapua Qoiizany Ka3uiMa KOHJIApUHH WIAPTIH paBHINAA KyHHaard
Wt rypyxra GYnHI MyMKHH: MabIanay (METaaH, pyaand) doiaain
PAHUIMAIAD KOWIApH, HOMabAaHnu (HOMeTalUulH, Hopyxanu) Qoitnanu
WUIMIAp KOHapH, EHyBYaH KasunManap (KaycToOHMonuTiap) KoHIapH

Wi PWApOMMHEpAT XOM aluénap KoHnapu. BupuHuM rypyxaaru ¢ofnanu
WAAIIMTAp caHoaT yuyH YTa 3apyp MeTaiap ManGau 6¥nub, xymuHua
Vadpitnr Typau Xun GuprkManapuiad ubopaT MMHEpaiapHd Ba/EKn
Pl Xongary axpaTManapHEd Y3 H4Mra oirad MabjasnapiaH Tauikui
s, Mkknnua rypyxaard dolinand KasuiManap acOoCHHH MeTasil
w il onum yays smac, 6anku Tabuuit Xonaa HCTEbMON KHIHHAAHIaH
MUEIAP TAUIKKI 3Tand. Y4YMHYM TYpyXra — KaTTHK Ba CYKOK Xo/ja
yupalbairan mypakkab opranHuk OupukManap (Typad Xuil Kymupaap,
pupils, wedre Ba Golkanap) Xamnaa €HyBUaH raijlap KHpaaM; TYPTHHYM
PYPYRI MUMMIIMK  CYBAApH, XJOKanMK Ba TEXHHMKaBMii Makcaliapaa
wianmaMrad cysnap, THO0METIa KynnaHWIaaWraH MHHeEpaLlaLliras
Pyiiap xaMaa  tapknbuaa KUMEBMH 3neMeHTIap OWPHUKMATapUHWUHT
SOMI@NTpALMATIApA Kyda (OKopH OYsiraH Ba MHHepan OHpHKManapHH
Wapient onmmn yayH Apokid TaGuuii cyBnap TamKwi 3Tamd. AcocaH
PeakiiMinnil ycynnap MabaHnM KOHJAp KWIWPYB MILTapMaa Ky/iaHd-
Wi, Konran yura rypyx (oigani ka3uama KOHIapHHH KHAMPHLI YYYH
Peoimtnuit TankukoT ycynnapunad kampok (oiinananunanu. Poccus

Peaimtraps B.M.KpacHukos Mabsaasny KoOHJIapHH 3axupa Mactutabnapu
(Y nmi) OYfiuua KyHinaary rypyxiaapra axparral: KH4uk, ypra, HHpUK
wa ol (8, 1okagsan), B.M.KpacHnkoB MablyMOTIapu LIyHH acociab
Hopuiiii, Hupuk kowsmap 6Gapuya xowitapHuHr 2% aaH 13% rayacuHu
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» YIapHUHT yiyuiura Typau 3nemMeHTNap 8.2-kagBan

HUHI Xicobnab ynkunray 3axupaa o
PHHUHT 36% nmaw 91% raya Gy T < onrm _ ot ,
MHKIOPH T¥rpu kenagn (8.2-xansan).”’ yiiran I'ypan macurrabaaru xonnap 6yiinua METANTAPHHUHT

Takcumaanny (% aa) .
8.1- waapan | Jin 0 Ypra ko Kuunk KoHaa
Manaanin KOHJ1apHu 3axmpanapu 6¥iinua rypyxaam = MK KOHJAp | Koﬂ_p‘ra HIap Kou-ﬂl‘l P
(ToHHA XHco6R a) i Mevaan | 3axupa- | Kazub [3axMpa- [ka3nb 3axHpa- | ka3uo
a | anap aap | Jap | 5
L | COHU CH QJTHLI COMU CH IU.’!H[UJE COHMU | CH QJIHLI
'_———-—-—T——-_.__,,_ . bl L] | i
|| | Camoar | Cauoar konnapy | Te 3 91 | 81 | 22 5 [ 8] 65 | 1
| Dofinann Kaluamanap |*XAMMATHra)| [ 1__L'__ - iy 4 66 64 17 26 23 ! 79 | 13

. ——Kopa memanap: ' |
| Sl | 40 | 16 | 37 |27 80 | 1 33

-LeMip man Ma"ﬂa’"ﬂ@ n10° T 010" [ a1 [ wio® Tnig"| Mo
 Maprauen mavaannapn | 10 n- 15‘_1ﬁ"“_-1'6'-’““L 0% | sb |
. |

4
] 8
| |raﬁywm| HoE6 | I"'h 2 39 | 29 10 | 37 39 | 88 | 24 32
—— | xouna L | /n | 3 54 42 14 | 32 42 | 83 | 14 16
i‘. R W 3 I 72 50 8 19 22 | 89 9 28
4 2
8
8

S | n10° | p = 36 | 45 | 48 60 | 47 | 44 ‘ 4 8
| Turannmmr 1y6 10 e Tl Hg 77 | 8 | 23 [ 16 (17|60 | 7 | 1
[AMHCIapAarH Konapy i w107 | n10° | 010 | no10® | Co | 10| 8 3933 15 |51] 36| 3 | 10
| THTaHHHHT couma 0t ] [ g = Au_| 13] 8 |70 | 39 | 13 (19| 48 | 2 | 11
| KoHnapu n w107 1 010 | 010 | noag? | Yprawa | 7 [ 65 | 54 [ 23 | 26 |30 70 | 9 ] 16|

Lily Mﬁb_caﬁa'r Gunan suru xyﬂyzwépna aHMKIaHTaH finpuk Ba

5

n .

10 Hoth Kounap axamusiTra sra 6¥ica X0JJa 3CKH MabaaHiiv Xyayaiapiaa
P ) Y )

n'10° | 010’ | n10° |
T o

| Xpom xon:lapﬂ__ 4
Hopowmnuna) i

Dolinany Ka3swIMaNapHUHT MHHEPATOTHK Ba reOKHMEBUH opeoJt-

rt_—%—-—— Panenu sa Hoou, Mw‘gqi\ i (UIOXH/a MABIaHIU TAHATTAPHHHT OYHIALIHHE XaM MyXHM 1e6 xucobnain
| ﬁl&‘ﬁ:ﬁa‘;ﬁ— JA{L‘—L«{;““} L n°10° | n°10° [ n107 | MYMKHH,
Al Be amécu: R T e
I[ a) Goxcurap | | | | 8.3.3. I'eoxuménnit opeosiiap
C n10f ;

Marhe
arHesuTnap n10°

| 6) Hedenun, ATYHHT,

]

KdpHaanuT ' a10° n10° | 7 g 9
i — . n'10’ | n. 10°
|P Sn, W, Mo, Sb, B, Zr, Li, | —"—'—‘——-—f— L JFE-”
| Nb, uepnit rypyxunaru I

| HOHp ep snementrapy
| (Merannaa) _

U, Th, Hg, Be (verannua
| Co (kobansr
' MablaHnapuna); Ta ! ’

(1'a:ira:mma); HTTpH J J |
FYpyxuiara nonup ep ' |
2leMentTnapy, Ag, Bi

4
| (Meranana) ! n-10
e |
| Au, Pt (Mc'ra.rl.ma) n—m‘|—J"\_ |
B _“_‘—'—-——-I—-____ raya ’ n___||_ n]O n: I“h
T —— -

. - SCSHKOD,

20“0 (‘ 48 KO eUXHM"‘lc{.l’“c METO B! NOHCKOR Mecmpoilqenm«l IIONEIHBIK HCI(OHII.E‘HHJL M ‘I" oro¢

1PN TOF JKMHCIapH Ba Mabiannap Xocun 6Ynummn naspuna &k ynap-
IHINE EMHPHITHLIK BA MalilaNaHHIIKM HATHKACHA HHPHK 6¥naxnap, maiina
Hippatanap TYnnanray KA anoxuna KMMEBHIT INEMEHTIaPHHUHT KOHLEHT-
[MIsIapH oraH MaliIoHNap wakmiaa Xocun 6¥many. Bywnaii opeonnap
HIKNTA — OMpnamMyH (TUIIOreH) Ba HKKHIAMYH (runepreH) reHeTHK rypyx-
mapra O¥nunamn.
bupnamuu zeoxumésuii opeonnap

Doliganu  KasunIManapHHr TaHanapyd WAKVIaHHIOY >kapaéHina
eoKuMEBHA waponT Y3rapumm oxubatina myalish TYPyX 31eMeHT/Iap-
I KOHUeHTpaunscH reokumésni Gapeeprapna (T¥cukiapaa) oman,
LI ANEMEHTIAPHUAT (YI2PHUKET GHPHKMATAPHAHN) MHTPALAACH TYxTak-
i, Konran 6up neura MEMEHTIAp 3Ca TYpNH reokumEsui wapoxTaa
WIM MaLIaniK TaHa TOMOHIAH Murpauus yHammmu 6¥ituya ¥3 xapaka-
11l lanoM STTHpasy. MabiayMm sneMeHTIap KORUEHTPAUMACHHUAT 6up-
MYI'a 10K0pH KMIAMATNapH Ky3aTwiras yyactkanap Ma3Kyp mainoHaaru
PYPIIM MabJlan TaHATapHHH HAMOEH KMITMIIM MYMKHH. Mabian TaHacH
ATpOMIA SeMeHTNap Ba yaap GUpPHKMANaPHHHHT KOHUEHTpauuscu oup-
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MYH4Ya oKk GUpramMyy FeoKHMEBMI OpeonnapHu XoCchn Knnamu. Ammo

OyHaait KOHLCHTPALUSAIAP CAHOAT AXAMHSTH Dapaxacuia 6ynmaiinu.
Bupramyu (eunozen) opeoinap Qoinanu Kasuamanap Gunak Gup

BaKTAa Xocun 6¥namu: YJIapHH CHHI'CHETHK TapKanuu opeomiapu jae6

AXAMUATH KaTTa,

Hrxuramuu 2eoxuméenis opeornapu
Masxyn KOHNapHHHT Typu TakCup/iap okubaTuna eMupuIMmN Ba
yiapparu acocwuii KOMIOHEHTNapHuHr  dhoiigany KasuiMma TaHacuaan

MEHTJIap MHHepan Tapkubuaa, 6roren XOcHianap Ba u3oMop¢ kyummua-
Jiap maknuna, IIYHHHIAEK, TypnM spuTMma Ba Ta3CHMOH  KOpHIIManap
TAp3uaa Xam XapakaThaHumy MYMKHH,

Hxxunamup Opeosap xyaa karra MalnoHnapaa Tapkatrannmry

KY3aTHNamH, SHHH THTOreoKMMERHI XaMIia CYBIM — rHAPOreoKMMERHi].
Guonorux — Ouoreokumésmii, rasgy — ATMOTCOKMMEBHIH opeonnapra
6Ynunanu.

Jlumoxumésuii uxrcurareyy mapkamau  opeonnapu e THIepren
KapatHiapna  KoHmapHuur HYpPallM HaTWXKacHaa ro3ara Kenaauran
YIapHHHT ycTHraru 63 ok ETKH3HKTap, TYNPOKNap Ba Ty6 sxuHcaapaary
KHMEBMH  3neMeHTnapHunr (ynapuunr Snpnmanapnnnur) aHoMaJl
MHUKIOPIM 30HANTapHra aliTuaagy.

T'udpozeoxumésuii opeonnap (oiinann KasunManap 6unan Gornan-
FaH 0Ynub, Kuaupunaérran KUMEBHH snemeHTIapHUHT CYBJIH 3pUTMAa-
CHaan Xocun 6¥nmanu; mabaannu KHCMIa AKHHIAWaH capy CyBaa iy
HEMEHTIapHHHT KOHUEHTPAUKACH opTHO Gopanu. oumuii sa BaKTHHYA-
JHK THAPOreOKUMEBHI Opeomnap Masxyn 6¥iu6, OupunvucH, noumuii
PEXHMaarn uykyp cys TOpU3OHTIapura xoc 6¥nca, BakTHHua opeoanap
MaBCYMHI Ba rpyHT CYBNapHra XoC Ba &FMHIApPYMIHKHUHI Kyn &xn
O371Mrura Goruk,

huoceokuméauii opeoriap  Kasuama Goauk ycTuma Vcaauraw
VORMIIIIApHHHT Ky nHpaary HICMEHTIAD MUKIOPHHH aHWKAAW OpKaly
W pPaTaam, ?cumnumap TOMHpJIapH OpKallm MHHepan IpUTMallapHH
Ciliranpnd  onany.  Babiw yeumanknap kasunma 50ﬁJ‘lHK.EIapHHHHl"
MILIYM Typriapu ycTuna sxmu pusoxkianran Oynanu. Macanau, ranmeii
Biduacn xampa raamei APYTKacH ()akaTruHa pyx Mabaanu ycruaa
Hxu Yeann. BacunucTHuk (thalictrum) sca autnii snemenTunu ¥3una
Vil nuran yeumnk,

Ammozeoxumésuii (2azmy) mapkanuw opeoarapu OHa XWHcIapha,
OYWIoK Tor xuHCTapua, TYIIpOK, XaBoaa y4pab, ynap 6ab3u 3JIeMeHTap-
IArmna xoc 6Ynamu. Pamon, TOpHit Ba renuii kabu 3JIEMEHTAAPHHHT ra3
UPCOIIApH pafMOAKTHB Kazmnma Goinukaap ycruza, cypma Ba cuMo0
VIMIA - nonumMeTann MabanAapUHUHT KOHNapH ycTHaa cumol “Oyru”
HApKairan 6ynaau. Yaysuan yries 0ropoanap sca — kyMup, HediTh, ras sa
fiynan cnanen kowmapu yerupa TapKanub, wy KOHNapHHM KMAMpHLIZA
ACOCHii Genrunapaan 6upy Xucobnanamu.

8.3.4. T'eoknméuii HHAHKAaTopaap

Typau  reoxkumésmii MYXHT/Iapda 3/eMeHTIaPHUHT (ynaphunr
OMpukManapn) tapkanuin XYCYCHATIAPUHUHT §3rapumu Ma3Kyp Xyaya
W KapaCHHM  TabpUQNOBYH  reoxkuMEBHI HHIMKaTop (kypcaTkuy)
Catiia KyinaHunanu Ba Termimm doitnanu ka3uwima KOHTapUHH KHIH-
PHAa MyXHM oMU XucobnaHau. Doiinanu KasuiManapHu Talkua
TN dlieMenTapra “6egocuma reokumEBmii HHAHKaTOpnap” aefinnanu.
Dolinanu KOMIIOHeHTIapra iiynaom Xxonna yupopun 3JIEMEHTIap 3ca
"ounsocuma reokumeEsmii WHANKaTOpnap” aeb arananu. Viap kenr Tap-
WIITAH. KHHC  XOCHI KHIYByM (murodun) JIeMeHTNap XaM G¥mumn
MYMKHH. MacanaH, kpeMHuiiHIHT TapKanvin opeond ¢oinany Kaswima
fhacH - Yiuamnnas Ve, 6awau X0/1apia 03 Mapraraya OLIHIIH
KYSaTHaam.

Doiinanu KasHIMalapHH KHAMPHI Kapa€Huaa JMTO(HI 3neMeHT-
Mpaan 6unsocuTa HHIMKATOp cupatuna oittanannma MasKyp
VIEMCHTIAD Ba ynmapHHHT MHMHEpaiiaphra 3bTu6op KapaTmiaam, Byuaa
Vanpo Gornnk Maxcyc reokuméEsmii pa MHHEPANOrHK ycyanap épaamuaa

KIIHpYR HIapy Yrkasunaau.
8.3.5. TeokuméBmnii aHoOMaJausaaap
OHa  TOF  KuHcnapu  Ekm 4¥KHHIH  Gyiok AHUHCITApAATrH

VIOMENTIAPHUET  ¥pTava MuKzOpH “on muxdopu” ne6 opuTHNaaH,
VIOMEHTIIAp  KOHUEHTPALMACHHHHAT $oH MHKIOpAAH KeckuH tapk
MW anomanus  ne6  xucobnananm. Feokuménuii aHoManuaap,
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acocan, goinani kaspama KOMIapy Ba ynapuuur Opeoinapuna skko
K¥3ra Talnavann.  Kumépnii SIIEMEeHTNApHKHT aHoMan MHKIAOpIIH
Malinounapy (1oxopu MHKAOpAanury 6unay aXpanub Typray Maiigornap
MaBiKy i) KHAMPYB Gearucy XHCobnanany, Macanamn, paanoakTun
AHOMAUIMK ypaH &xy TOpMH OHpukManapy (MuHepan pa MabaaHnapsm)
MaBXYIUIHIHIan Aapak 6epamu. Jlexuu, 6y aHoMammsnap, TYPIH kapaéy-
Jlap cababmy 3ICMeHTNapHuur €p nycruma TCOKMMEBMI  Murpanuscy

Pecuonan ga noxan anomarusnap

eoxumésuis aHOMATHsNap Xam, FeOKHMEB M| Opeonnap cunrapm,
Ym4amu 6¥ituya bapknanany. AJloxuna masgan TaHacH (VHHHr Gupnamuy
EKu MKKMIamMyy Opeonnapmu) éxu xon aTpoduaa Kysatusrag FeOKHMMERui
AHOMAaNA Maxaruif (moxan) anomams AeHunany. Viapuunr TapKanuiy
€KY koHUeHTPalmgCy Peruonan donra kapab 6enrunanany, Pernonan
AHOManusap, ACOCaH, KHYMK MacurraGny TCOKHMEB i TaaKUKOTIapa,
Maxan i aHOManuAmap sca ¥pra Ba HHpHK Maciurabp FPEOKHMER nI

Ounan renern Gornauran O¥namn. Anoxuaa MablaH Tananapu pa toiina-
JIH  Kazunima KOHIIADHHN  Wanamina aifHan Maskyp aHoOManuanapnay
thofinananmn MYMKHH.

HemukGoncus CCORUMEBUN anomay UARGp — ToF KHHCNIapH TapKkuou-
la Mabiym SJIeMEHTNapHUHr (ynapuunr 6Hpuxmanapu) KOHLeHTpauuscy
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A Bipiaman sa HKKHIaMyYH opeonnap 0yiuva nurokumésuii
cyparra o
Hirokuménnii “yYparra onuwr gokinany KasunManapuu KHAMpHIU Ba

PO xapuranam Makcaziuaa nutocdepana FEOKHMEBMH Maitnonnu
VIR nbopar. Tor AKHUHCNApH, ynapHHHT Hyparau maxcynotnapu
HEAIYRPOKIMIE KUMERHIT TApKAGHHYM Taxmun kumue ypranuu ynapaan
HAMY WP onumr éxp OYHIManapaa TYFpuIaaH-TYFpu ym4oBnap onu6
B opkann amanra OmHpunann. Karruk ¢oinamy Kasunmanapuu
WP makcanuna VTkasunanuran JTMTOKMMEBHI  cypatra onum

WP kyfuary Gocxutmapna aMaiira ommpunanu:

. O63op éxu AAcTNabku TeKwHpHW (pekomocmponxa) — JIMTO-
Fimitnnit cyparra onum 1:1000000 ga YHOAH KHYHK Macmitabnapna
MNTR ey xaB3amapw, nemrus KHPFOFH  G¥in Ba wykummy K¥n

WANYHap onum 6unan amanra OWHpUnany (I0KOpH aHuKH aHann3nap
sV ranna camMapanopiury 1okopu 6¥nanu);

4 Pervonan nuroxumesu €ypatra omum wuwinapu  1:200000
Micurrabaa samonapmii CYB TH3UMIADUHUHT amoBuray ETKM3NKapu1an
HaMywanap onn6 amanra OIIMPHITAAHN;

). JluToxuménui Cyparra onuw HIINAapH HKKUAaMuy opeostap
¥ 1:50 000 Macmtabna amanra OLUUpHITanH,

1. Mygaccan a PasBenka (xuaupye) JIMTOKMMEBMI cypaTtra onwi
110000 a yupan AHpHK Mactabnapna mkkunamuy opeomnap 6¥iinua

i
XYAYAHUHT reonoruk Yprauunranmuk A3PDKACH Ba HKTHCOIMI]

\RURTIT THPHIraHIMIHra Gornuk xonma OKOpHAaruiap Kyananunanu.
Maxcyc aNnapaTypanapHu Kyanaran Xoina onud Gopunanuran

MTOKHMEBHIT TAAKHKOTNAp V3 HOMIaHWIIMra »5ra: raMma-criekrpan

Eparra onu, FaMMa-ramMmmakopara, METANIADHH KHCMaH a¥paruo
Wi yeynm, nasepm Cypaira o/sMm pa Gowkanap. JluToreokumén iy
CYPRTTA oMM Kattvk dodinamy KasHIManap KuIHPUILHUHT 3up MYXHM

oM ERu Yeyinapunan Gupu 0¥nub, Gupunyn HaB0aTna, Karruk

BocKknapuna nyne MHKECH/1A KeKT KynnaHmnany,
KA1 Tapkanum HYHa MWK 6¥iinya JIHTOKHMEBHIL cypaTra oy
by yeyn KarTuk dolinamy Kasunmanap KHAHPHINHHHET 3BT acocui
tWoKamEnnit ycynnapunan Oupu 6116, Gypmananran toray TyMaunapaa
WO Ky navmnanu. By Typaoaru cyparra onuug PETHOHAN reonoruk pa
Feniinkanuii HULIEPD  MaxkMyacH Gunay Oupranukna §rxazunany.
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Peabedu sxuxarnan Mypakka®, amanuii sxuxatnan Ma3Kyp yCymHu Kyinai
Oynmaitauran TOFJIH Xynyianapaa nouvuii ma BAaKTHHYA OKap cysnap
KeATUpHO ETKkM3ran CTKUSHKIIADHHU Ypranuu opkamu aMainra omwmupuiany

OLIHpHITANH,

OxuM  iyHammmy OFiinua murokumesnii CYPatTra oM uumapy
OPKaIH KyAHAArwIapHy aHuiian MYMKHH:

~ TAAKHKOT XyNyNHHUHT yMyMuif FCOKUMEBHH Ba MeTaiioreix
XyCYCHATIApH;

— Oup wHewa xm.? nan 1o 1000 km.” raua Oyaran xyaynna manaan
Jlaurys 6unan Gornmk HCTHKGOTH Mak10HIapHH axparum, mydaccan
TAAKHKOTAAD YTKa3umw yuyn metann 3axXHpaTapHHHHT KaTeropuanapumm
Gauroparmam;

~ MablaH XoHmapuHu aHMKIaW, ynapHu Gowkanapu Gunay
TakKocnaim;

~ aHOManuanapuu Genrunam, KyJuiaurau cyparra o YCYIHHUHI
3apYPIMIHHK HeboTram:

~ /MTOKHMEBMH aHoMatuanapra GofnuK xonma mawian KOHJIapH-
HEHT YMYyMUi Xocun 6§ mum KOHYHHUATHHYW aHUKNam,

Cypatra onuw 3dMOHaBHi cyB TAPMOKJIapHHUHT ¥3annap yerumary
KYDPYK ammosuan STKU3NKIapaaH THTOKHMEBMIT HaMyHamap onum opxany
Vrkasunamm, Cyparra onumnunr aCOCHH WwapTH — HaMyHanaw HyKranapis
3uanMre 6¥ituua THanmnu KoHnawran 6ymmu, Ypraunnaérran Xynynia
HaMyHa onuHaguran HYKTanap 6up Tekuc TakcUMMannmy Tanab srunajm,

Cyparra onum 1:500000-1- 1000000 macuira6na YTrasuanwm mym-
KHH, aMMO OHPMyHYa HCTHKG O 6yannm yayy PCrHOHAN NTHTOKMMERH ||
Cvparra onuwm 1:200000 Macwtabaa, 1 km.” Maiionra 1ta HaMyHa Trpu
KeIraH Xonna Wamysanaw suwnury 2 kM. X 0,5 Kwm. TapMoK Ounani
Yrrasmnamu. 1:50000 Macwrabau cyparra onnmna HamyHnanap 500x250
METp maiioHra | Ta HaMyHa TYfpu Kelrau X0/11a, opanuk Kagamu 200 m
6¥nran npodunnap 6yitia6 OonHHanM. OnMHray HaMyHalap smuccHon
CHCKTpan Taxaun Epaamuna 36-40 Ta MIEMEHTra, aToM-abcopbiiny
TaXJlil yeynu Gunan cumobra, Maxcyc onturHu AHHKIAW TAXIHIap
€paamuaa ontuura TeKWHPHG xypunamy, AHUK1aHray KHiMaTIap 6¥iin
48 3EMEHTIaPHUHT TapKanuin KHHMataapy Xymyauii TAKCHMIAHHLIH 1 11
aKC 3TTHPYBYM reoKHMEBMUI] Xapuranap tysuigamau.
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KM iynannmu 6Vitnaa JIMTOKUMEBHH cypatra onmum Huapu
FRBIOIHK cypaTra onum HUUTapy Ounan 6up BakTaa VTkaswiubd TYpaau Ba
UMY camapanu 6 nanu,

H.5. Kumépnii JIEMEHTAADHRHT TeOKHMEBHIT TacHug1apn

Xosupua mabiym GyYnran kumépuii JIEMEHTIADHHHT FeOKUMERH
fcnimpn J1.M.Mennenees KallBasimra  acocnanran  6yau6, YIapHuHr
WIEpUTapaa, Tor kuHcTapuaa, ruapocgepana, armocdepa pa 6owuka
MJUpaa Tyrras Ypru, PHMBOXIIAHHIIN, MUKIOPH Ba 6oinKa XYCYCHAT-

tpiim wnobatra onamgu,

Feoknmeénuii TacHH)  Ty3umpaa @ Knapx, I.Baumurron,
WM. omnmmuar, B.M.Bepranckuii, A.E.®epcman, A.H.3aBapuukui,
\ I Runorpanos sa Gowkanap canmoknu XHcca Kymrannap,

bynapnan A.H.3aBapuukuii sa A.E.@epcmannap suporen KapaéH-
I NOCHITACH-MarMaTkK JKUHCAAD reoKuMECHHHN APaTHIIAY; KonramHsap
' MUIOTeH IapouTiapaa 13ara kerag MHHEpaLIap Ba KUHCIIap TapKi-
IR KHMERMI HNIEMEHTNAPHUHT MUKAODH, TAPKATMIIH, TYIUIAHHImY B3
WO Xycycusitiapura kapa6, aiipum 2MeMEHTIapHu Garadeun Taspud-
i

BM.Ionsommuom macnugu. Yuby racuudaa xumépuiy 3IEMEHT-
WP A rypyxra axpartunran: atMopun, autodun, XanbkoQui Ba cuaepo-
ipin, By Typnapra 6ynuwmaa AMEMEHTIapHUHT Gapya XYCYCHATIAPH XaM-
1 MeTeopuTaapay Gatadcun Ypramum HaTHXacHia onMHraH MawyMor-
ip miobarra onuuran:

a) nurodun (&xu OKcHdm) 3lemenTnap — Li, Be, B, O, F, Na, Mg,
Al SI, P, C, K, Ca, Sc, Ti, V, Cr, Mn, Br, Rb, Sr, Y, Zr, Nb, 1, Cs, Ba,
IR, HY, Ta, W, At, Fr, Ra, Ac, Th, Pa, U. YnapuuHr conn 54 Tanay OPTHK
GYinib, ynap MHHEpannap, Tor XKHHCIAapH, CYB Ba atmocdepa Tapkulnjia
WWITWPOK  3TyBuM  Ba kuciopoa 6unau Oupukmanap (okcnmnap,
Hlipookenap, cunukatiap sa Gowk.) xockHn KHIyBYH demMerTNap;

0) xanbkopun (8ku THOGM, cyabpypodmun) anementiaap - S, Cu,
40, Ga, Ge, As, Se, Ag, Cd, In, Sn, Sb, Te, Au, Hg, TI, Pb, Bi, Po. Bynap
Witnryrypr, 6an3an cenen, Tennnyp Ounau OupukManap xocun KHnamau;
WYHUHT  yuys  ynapHunr OupniManapu cynsguanap, ceneHuinap,
Hinypwmiap ne6 atananu;

1) cinepodin snementnap — Fe, Co, Ni, Mo, Ru, Rh, Pd, Re, Os. Ir.
't By rypyxra acocan TeMup, Gablan MapraMypyur 6unan Gupukmanap
SOEI KIVTYBYH KHMEBHIT SIEMEHTNAD KHUpagy;

I) armodun snementnap TypyXura uHept rasnap, N, H Kupanu. By
'YPYAIA KMpanuraH uHepr rasmap tabuarna Bowrka sneMeHTnap 6Gunan
PERIIra KHpUIIMainuy ra GupuKManap xocun KHIMadin,
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A.H.3asapuyrui macuugu. A H.3asapuuxuii ¥3  racHugmnn
KHMEBHI 3NMEMEHTIIAPHH Kyituaaru TypyXjaapra axpartanu:

~ MHepT rasnap: He, Ne, Ar, Kr, Xe, Rh;

~ MeTporeH snemenTnap: Na, K, Ca, Mg, Fe, Al, Si, Li, Rb, Cr, Sr,
Be;

— MarMa SMaHuMAapH JneMeHTapy (daon anteMentTaap): B, C, N,
O,F,CL S, P;

—Metannap: Cu, Au, Ag, Zn, Cd, Sn, Hg, Pb;

— MeTamtonanap: As, Se, Te, Sb, Bi:

— TEMHD T'YPYXH dj1eMeHTiapu: Fe, Mn, Ni, V, Cr, Co, Ni:

— PannoakTHe 31emenTnap: U, Th, Pu, Pa, Cm;

— OfMp ranouanap: Br, J, At:

— TapKOK 3s1eMeHTnap: Se, Nb, Ta, W, Mo, Be, Sr, Hf, TL

B.H. Bepuadckuii macuugu. B.U.Bepuanckuii MUTPAUMAHHHT Typ-
71 TEONOrHK jKapaéHnapuma KuMEBmii JEMEHTNAPHUHT TYTraH Vpuu-
Jlapura acocnanub, ynapuu Kyiugaru TypyXJiapra axparram;

1. Aca (umepr) rasnap — He, Ne, Ar, Kr, Xe;

2. Acn (Houp) MeTannap — Ru, Rh, Pd, Os, Ir, Pt, Au;

3. Luknuk demMenTnap - H, B, C, N, O, F, Cl, S, P, Na, K, Ca, Mg,
Fe, Al Si, Cr, Sr, Be, Cu, Ag, Zn, Cd, Sn, Hg, Pb, Fe, Mn, Ni, V, Co, As,
Se, Te, Sb, Bi, Ba, Ge, Zr, Hf, W, Re, TI;

4. Tapkok 3iemenTnap — Li, Sc, Ga, Br, Rb, Y, Nb, In, J, Cs, Ta;

5. Kaméo €p anementiapu — La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Th,
Dy, Ho, Er, Tu, Yb, Lu:

6. PaguoakTun dnemenTiap —- Po, Rn, Ra, Ac, Th, Pa, U,

Hasopar caBoanapu
1. Tecokuménn yerakun danm  napawacura KYTAPHIUIIEHKMHT  acocwil
OMHILTApHHHK alTHHT,
2. Dnementnap Ba YIapHHHE  GupHkManapy MHKIOPHHH auMiian yuyn
YTkasunanuran reokumépuii KHAHPYB HULTapuaa Kaiicu Jaboparopus ax
ycynnapunas go#inananunagu?
3. Teoxuména MHHEpALIAp  XYCYCHAT/IGpHHH  pranui YUYyYH  Kaiicu
yCyanapunax goinanannir Mymxun?
4. I'eokumépuii KHIIHPYB TAJIKHKOT ycyinapu TYDJIADUHU alTHHT.
5. T'eokumérnii OpeO/LIEp HUMA?
6. bupramuu Opeoanap Ba HKKUIAMUH OPCONIapHUHT  TapKatHw  api
HEMana?
7. Mabaannu kownap 3axupanapu G6yHuua Hevra rypyxra axparunran?
8. leoxuménuii anomamusra Tabspug Gepunr,
9. I'eoxumEBuit Ml an Karopnap neuta typra 6¥muuanu?
10. Snementnapuunr reokvenus TacHu¢napu HUMatapra acocnanran?
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Y606, ATOM BA YHUHT TY3UJIHLIN. ATOM-MOJIEKY.isIp
TABJIUMOTH. PAANOAKTHUBJIUK.
PAJUOAKTHUB U30TOILTIAP
.1 Atom Ba yunur TYIHIIH LN, AT(JM-MG.r]cRy.rmp TAbJIHMOTH
A TOM-MOJICKYJIIp  TablIUMOTHUHT WAaKIIaHMIU  pyc  omumu

M. Jlomonocos Homu Gunan OoFaMK. YV Gupruum 6ynu6 MOTEXY 1P
HILIMMOTHHHT  acocHit Kounanapuun wmna® wukan, Wermms OJTHMH
W anwron ATOM-MOJEKYNAP TaBIHMOTHHHT PHBOXITAHHLINTA KaTTa
siecn k¥,

ATOM-MONeKya3p TabanumoT KOMIAnapHHU Kyiunarnya TabpHram
MYMKNH!

I. Monnanap MOJIEKyI1a Ba aroMiapaaHd Tapku6 Tonran,

2. Monaa V3umuur KUMEBHA XocCacHuM caknaiimuran MoJseKy1a
WipaTMacHraya 6YIHHHIIN MyMKHH.

i, Ousukapuii Xoaucatap naiTuna MOJIEKy1anap caknaunt KOnmanu,
wind i XOaMcanap naituaa sca YIapHUHT YpHHUNA AHTH Momanap
sovin Oynanu.

4. Monekynanap TYXTOBCH3 XapakaTia 6¥nanu. Ynapuunr Xapakar-
WL Te3TMre XapopaT Ky Tapsnumy Ginasn opranu.

5. Moana MoJleKynanapu opacuna MabltyM macoda 63nu6, Macoda-
WU YIMaMH Mogmanuur arperat XonaTH Ba Xapoparra GOFTHK, Maca-
WL, Moiia ra3 xomataa 6ynrampa YHUHT MoeKynanapu opacuparu
Macoda karra 6Yraan. Xapopar Ba Gocumun yaraprupum fiynn Gunan
i1 MOARanap MonexynanapHHuHT opacunard macodanu KHYpaHTHpHI
G KaTranawTHpun Mymxug (Ganonnapra TaGuumii ras Gocum Gunan
IYammpuiranna &ku ras COBHTHIINAH/A MONEKy/anap opacunaru macoda
Mitipasan). Cyiox Moapnanap MOIeKynanapi opacunari macoga Kyna
Ktk Oynub, ynapun Gocim CHKWUIN Kyna KdiiuH, kartTHx Moaganap
MWIEKynanapu  opacunaru macoga CYIOK Monmanapnarura kaparauaa
wimk 6ynanm,

6. Moana MOJekynanapu opacuna ¥3apo TOPTHII Ba HTapHITHIN
KYWiapy Masxyn. By kyunap kartuk Modnanapna kym, rasz MoInanapuaa
nam OV naum.

7. Xap 6up monna MOJICKYIacH uly Monekynara Xoc aTomiapnas
Wil Tonrad. Monekyna kabu aroMnap xam TYxToscms Xapakatia
OVinm,

8. Kuméguit Peakuuanap naituna MOJICKYNallapHH TAIIKKHT KHIraH
tomnap caknanu6 konaau (6owka Typharu atomra alinanmaiin).

9. bup Typaarn atomniap 6omka typnaru aTOMNapaaHn MaccacH Ba
weCapy sxuxatuaan dapx knaany.
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Amomaapuunz maprubu. ATOMIIap XaKHKaTaH XaMm MOLIAHHHT 91|
KMYHK 3appadacUMM? YHUHI TapkuGuua Goulka KHUMKPOK 3appaviaii)
HYkMH? AToMmaap wyHpait Kaparanaa €KkH OAMH MHKPOCKOM OCTHI
KYpuHMalinnran 3appavyanapaup; (XO3HprH BakTaa KYWIK 20eKTpoll
MHUKpOCKON &paaMilia aipum dneMeHTIapHUHT TACBUPHHH  OJIHIIT &
dpuwnnraH). Bysn rtacaBBYp kuamm yuyw KyHMIaru yxwmatuuii
KenTWpamus: arap Oup NOHa ONMaHH ep XakMHua KaTramalThipeak,
YHHHT TapKHOMIArd aToM Ma3Kyp OJIMAHMHT @BBANIH KATTAMMIHIL
Oynanu. Atom paamycu taxmmman 107'° METpra, SbHU METPHHHI Vi
MHIHapanan 6up 6ynarura Tenr 6¥mamm. AToM KHYHK KMMEBHI 3appaqa
Oynuunra Kapamaif, y xyma Mypakkal Ty3unraH. Xosup aToMAAPHMHI
2000 ra sSKMH XM YpraHuwirax. Yaap 6up-6upunan Huma Gunan Qapx
Kunaau? ABBano, aromnap GMp-GMUPMAAH KATTA-KHYMKIHIH BA MACCACH
KHXaTaan papk Kunaau, ae6 aiita onamus.

ATOM sapo Ba yHuHT atpoduna alinaHyB4YM 3EKTPOHNApAaH, /PO
3€a TpOTOH Ba HeHTpoHnapaaH TapkuG Tonrad. ITpoton “P” Genrucn
Ounan udonananaau. YHuHr Maccacu MaccaHuur arom Guprurs cudari
Aa kabyn xunnHran 6Yu6, 1 ra reur, sapsau +1. Heifrpon “N” Genrmcn
Onnan udoganavaau. YHHUHr Maccacu MPOTOH Maccacura (sbHH, | r14)
TEHT, GMpOK y 3apancu3. DaekTpoH “e” Genrucu Guian uoganananm,
YHUHT MaccacH TpOTOH MaccacumaH 1840 Mapra KHYMK, 3apsam - |
Iporon 6unaH HeHTpoH aTtom AfpocHra xoinamran Oyarannuru yyyu
yiap 3Hr MyXuMm “sapo 3appadaiapH’ Aelnnanu. ATOMHHHL A[POCH
atoMra HucOaTaH KaH4Ya XaMMHM IraUiallHHu TACaBBYP KWIHII Y4yl
KyHUIary YXuwaTHiiHn KeATHpaMu3: arap aToMHH Karta ¢yrbon Maiinonn
KaTTanuruja TacaBByp 3TCaK, YHHHI AIPOCH aHa Iy dyr60a Mmaligonn
Mapkasura KYHWIraH MakkaxyXxopH [oHumait KaTTanukiaa 6ynanu.
Morniekyna Ba arom xXakumaru TYUIYHY&IADHUHT MOXHATHHM aBBa
Ky3aTraH XOQHCAnapUMH3AaH axTapud Kypaiiink, KaTTHK MY3HUHT CYIOK
CyBra aiinaHulIM, CYIOK CYBHUHT &3 KesiraHja Oyrnanuium, cys 6yru
E3HMHI MCCHK KyHnapuaa kysra KYPHHMACIMIK, Ky3 madituaoa napénap,
K¥n Ba 30Bypnap cyBH ycTHia Oy#, Tyman naiino 6¥muum Ba 6owrka
OMiInap, CyB Ky3ra KypuHHmalinuras kyna Maiina 3appavanap
MOAeKynanapaaH TalKKI TONTaKKH Xakuia anonar Gepa-au. Kopamrup
MYWTH paHITiA Kanuii NepManraHaT Ty3u KpHCTaLiapH CyBaa IpUTHA UG
TOMOKHM YalKalll, ApanapHy IOBHII y4yH HILIATHAAIH. Hemaxk, Oy katruk
MOAja CyBAa SpUTWIraHIa YHMHT 3appayaiapu (monexynanapu) 6yTyii
SpHMTMAa XaXXMHIa TapKanub, yHH NywITH paurra Gyainu.

Iy spurmanu Gyrnatub, KaiiTagan KaTTMK Moaa OMML MYMKI1i
Bynnali raxpubanu om Ty3m Ba wzKap OuiaK XaM YTKasuu MyMmKiH

142

HUMAK, MOLIAHNHT XOoccaNnapyuH| ¥3uaa caknailiurad, YHHUHT 3HT Mafiia
WPIRSACH MOJICKYTTA Ieiunanu.

ATom KHMEBHH 3NIEMEHTHHMHI oAaui Ba Mypakka® mogmanap
PG KMpaaMrad 3HT KMYHUK 3appaya.

ATOM-MOJIEKYIAP TabIHUMOTrA acocnanud, KyluaarnnapHu airum
MYMIIIE KUMEBHH 37eMeHT Y3ula MyaiisH XoccalapHH My)kaccamiiau-
fipian arom TypH. Mypakka® MoananapHHHT MONEKY/IANApH MKKH EKH
GHf1 Heta 91eMEHT aToMIapHaaH, ONIMA MOIANapHHHT MONEKYIanapu
W G MIEMEHT aTOMIIapHAaH TAlKKI TOIaH.

Jlemak, opaMit MOAIA — 2NEMEHTHHHT 3PKUH X0/aa MaBxkyl Gyuu
i, bup anemedT atomiapu OMp Heda XuJl OAAMI MOMJANAD XOCHI
WIIIMEAH Xonap XaM MaBxyn. Macanau, Tabuuii onTHHTYTYPT pOMOKK
CHOTEMA KpUCTALIApH KYPHHMIIKAA yupalan. YHuHr Oy dopmacn 96°C
i iacT xapopataa 6apkapop 6ynanu. byHnaH rkopu Xxapoparaa y acra-
PUH I MOHOKJTHH CHCTeMara MaHcy0 ONTUHTYTypTTa ailaHaau.

Kuméguii 6ozaanuww, MonekynanapHuHT TY3WIMIIH, ATOMIIED
Bpnciaarn kamépuil Gornanuwng danra Gupuran 6Ynu6 A.M . Bytiepos
{ 1H2H-1886) xupuTan. A M.Byraepos 6Yiinya MoaianapHusr xoccaiapy

ifakaTrnna yHUHr MHKIOpHH Ba cudar Tapkubura xapaGrusa smac,
Wromnapuudr  Oupn-Gupu  Gunan Gupukum TapTuOH Xampaa 3apo
tuncupnra kapad anvknavagad. KvmEsuil OormaHMIIHHHT TaOMaTHHHE,
Wi MOJIeKynanapaa atoM Ba HoOHIapHH Oup-6upu Gunan Gornosun
WYHMHIH ATOM  TY3WIHILHMHAHT XO03UPrH  33aMOH  Ha3apWacH acocuia

IYIYHTHpHII MYMKHH. KpucTannapaard HOH Ba aTOMJIADHMHI ¥3apo
witméunit Gornanumu 6up xun asmac. Illydra kypa, kpucramnapparu
inmitnnii Gornanumnap 4 ra 6¥nunanu:

I. Hon 6oznanuw — xapama-KapIiy 3apsaiaHTaH HOHNAPHUHT ¥3apo
ropTWIMIIK HaTwkacuaa nafino 6ynanu (ranur NaCl, ¢moopur CaF»).

2. Memannu 6oenanuw — METANTHUHT 3apALIAHTAH HOHIAP Opac-
nri Gornasuul. By 31eKTPOHIAPHHHT XapakaTaapHIaH BYXKYAra Keiaiu
{muc ~ Cu, onruH — Au, nnatusa — Pt),

3. Kosanenm boznanuwe 8xu atoMm OOFIaHWIIH — HKKHTA aTOMHUHT
YApo sKHncaantyBy HaTHKacuaa Xxocua 6¥nanu (onTHHryryprt — S;).

4. Ban-/lep-Baanec boznaniu &k Koinauk Gornaummn — Gupukma-
nnry nelitpan sappanap tydainu Byxyara kenany (opraHux Gupnkmanap

nmmiak — HNO;).

Mypakkab GUpHKMAanapHUHT HYKH TY3WJIHIIH PDEHTTEH CTPYKTypa-
il raxaun ycynu €ppamuna aHMKinaHanaM. Macanad, cHiMKatinap Ba
WIOMOCHINKATIapAa KpeMHHUIl Xap JOWM TeTpajaprapHHHT Mapkasuaa
woliawran 6Vaub, y 6unan “0O” opamure 1,65A° ra Tenr. By TeTpasap-
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71ap AKKa, HKKWIaHray, YWIaHraH, TYpraanran, OITHIAHTAH Xosaa i,
TYPIH WaKIAap Xocus K6 Sornanamy. Tetpasap yanapuaaru ()"
aTOMJIapH  Kyuruu TeTpasap Gunan Gornauray XOJaa 4excus panui i,
AaBoM stagmy, Kartuonnap aca KHC0poa HOHAapu opacupary G
*Kolnawany.
9.2. Paauoaktupmnx, Panuoakrus H30Tonnap

1896 iunna bpanitys onumy A.Bekkepens YPaH Ba ypan 6Gupikmn
J1apH Ky3ra kypunmac HYPIap 4YnKapuinuumy, oy Hyprap onauit Epyrny
HYPNapHHH YTkasmaitouray KOpa korosnam jru6, q:omnﬂacmmc:mauuu
TabCHP 3THUIMHM Torgy, Cynrpa 6y xoauca Ounan dpannys ofuMIIapH
9p-XOTHH Ilvep ga Mapus Kiopunap WYFyanaumi.  Vnap ypaii
PYlanapuna mHyp rtapkarmm XOCCacH ypaHHHHT To3a GupHKMaci:y
KaparaHna Kyuinpok skamumy Ky3aTuO, Gy Pynanapaa wmyp rtapkarut
TYPYBYH siHa Gomrka SNeMEHTAAp Gopnuriny Kaitn stuinpy, Mapus Kropn
Oy xonucanu paduoaxmuanyx neb, Gyunait HYPIaHHII Xoccacy Oyran
MIEMEHTIApHH dca paznoakTus leMeHTnap neb artanuy, Isep Ba Mapuy
Kropunap YPan pynanapusu TCKWHPHO, 1898 itunga mkxura AHIH
PaIHOAKTHB s1nemenT Tonawnap. Vaap MIEMeHTapaay Oupunn (84
COHJIH) NONOHuUI 1e0, MKKHHYHCHHY (88-connu) aca panuii ne6 aranunap
By HIEMEHTIIAP ypaH pyaacHHuur KONAWFHAAH onuHN; OYHMHT yuyH 6 P
HEYa TOHHa pyna Koamurumy KaHTa winawra TYEpH Kengu. [Ieep na
Mapus Ktopmnap 6up Hewa Tonua PYAa Konawruuy xaiita Hab, yanan
FPaMMHHHT 1037aK Oup ynymiya Panuit  xnopun axparud oamuiry
MyBa@ax 6¥nnmnap. Monouutianur MHKIOPH 11y Kanap 03 sguxu. YHH
KPATHO OMUIN UMKOHMSTY 6ynmanu. '

Paouoaxmue aremenmnap. PaawoakTun SIEMEHTIIap OFHp, yhap-
HHHT Aaponapu Gapkapop 6¥nranu Oouc ynap, q-, B-, Y-Hypaap 4ukub,

Typnn MOAnanapuu MoHnaHTHpHII XYCYCHATH a-3appavana si
k¥, y-Hypna kam 6¥nann. Ammo TYPH MOARanapnau Yruus KoSHmms i
Y-Hypaapna sHr kywmy, B-uypnapuumnr MOAanap opkanu yrum koGu.
THATH y-HYpnaumm gay KYUCH3, «-HyprapHuur YT Ko6wmusty 3ca fi
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YpiRimaan xam kam. Macanan, Y-Hypiap 30 oM. kanmHnukgaru

eMbpann Yra  onams. B-uypnap 5 mm. KaNWHIUKIATH  aJilo My i
Winerimcanan Yra  onmaiinu, G-3appavanap sca 0,1 My amomuunit
PRI XaM Yra onmaiinn. Avmo MONUIaNapHl WOHIaW KoGunuaTty -

Wppatnapan our kyamm, B-3appauanapna SHpMyHua KY4CH3, -
ppatiaiapan aca KyYIoa xam KYUCH3,

'"Ran pannii 6up cexynmma 37 MUNIMAPA @-3appada 9uKapary
(PR aroMiapuauar taxmusan 72 MUITHApANAH GHPK eMupHiany).
Moiwnapiwir panuoakTusaurugy conumTipul kypHw Ba xucobram
VIV Duponi cudarnza 6up cekynmia 17 muinuapy EMUpHAMI KaByn

Kuran, Oy Gupnnk  Gup Kwopr pe€  aranus, “ov Xapdu 6unan
Denrwmmann. Pesepdopn (rd) ne6 aTanagurad OMpiuk xam Gop, By
Hipuie cexyramra 1000000 EMHpATHIIAKD. 1 kiopu 37000 pesepgiopira
fenr. Jlemax, kiopu (c) sa pezepdopa (rd) - pagmoaxTus 3eMEHTIADHHHT
ARtk Gupaukaapn,

PwmoakTuB  emupuanu SHCPTHACH JNEKTPOH-BONLT (3B) Ginan
Vi, Oparga, MET33NEKTPOH-BONBT uomarunaas (1 smera
1000000 a8),

Faduoakmue eMUpUINML 8a  paduoaxmus owiarap. Panmoakiue
VIOMEHTAAp - emupuaranna  ynaprumr Gaw3unapuyan a-3appayanap,
Bnannapuaan P-3appauanap, Gan3an sca Oy 3appasanap Gunan bupra y-
Ippatianap xam rapkanaiu.

Pannoaktuenumi XOnucanapuuu  Yprawran TaTKHKOTYHApAAH
P Coum sa K.®asuc PalHOAKTHB 3JIeMEHTNAPHUHT EMUPITHIIHAa Y
KocHn 6Ynanuras sarm SNEMEHTNAPHUHT aTOM OFHPITHIH Ba 6y anement-
/MPHAHT laBpuii cueTemana TyTran ¥puu xakuma Gukp 10pHTHE, cHmxHm
ROHYHIHK ApaTan. By KoHym Kyituparuya TabpHQIAHANN: a-eMHpITLL-
M Xocun  6¥nanuran HIEMCHTIIADHUHT ATOM OFMPIMIH  GOLLTaHFiY
VIEMEHTHHHT aTOM OFMpaMrHaan 4 OMpIHK KHuMk GYnagu Ba VHIaH
JBpHI CHCTeMaZa WKKM KaTak wanra CHMKHEIHN, B-eMupunninna aroum
OFMpITHTn. §3rapmatiamg, sHru anemesT AaBpHil cuCTeMana YHr Tomoura
OHp XoHa cHxMiian,

Hapxaxukar, snement atromu {-3appada YuKapranna xocun Gyna-
/NI AHTH JTEMEHTHUHT 3apAIH HKKHTA MyCOaT 3apsara Kamasau, atom
OFMpIHIi (Macca conm) 4 Supnukka Kamaiuiy Kepax, YyHKH O-3appava
FCIH HOHHIWMP, YHUHT 3apaan +2 ra. atom OfHpiury 3ca 4 ra Tewr; p-
Wippata 4HKKaHAa Mmacca gespiu KaMaiMalnu, 4yHku P-sappasanap
VICKTpOHNAp OKMMHNaH ubopar, 31eKTpoH Maccaci sca HYAa XaM KHYHK.
bynna axpanran S/IEKTPOH 4MKHO KeTanw Ba SAPOHMHT 6up weiitpoHn
fipoTonra aiinananu. Snponaw Oup Manduit sapsa wuku6 xerramn Y4YH
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synmgaizgmta 3:;emerir EMUDHING syl JNEeMEHTIa alnamanu, xocu),

N -k :3 :1. By;ﬂﬂ:gnﬁ::;,aa, E‘MHpI;[J]HG foika AeMenTry
; NeMeHTNg HFHHAMCH

TallKHIT 3Ty, Xo3up 6apya panHoakTug mimemnas ;/c: oiﬂgraog{]aﬂfl

}"praﬂnna,au. Vuana OMnana xam syr cYHrrI SJEMEHT K¥prom; iy

K¥promuyy PaanoakTys 3mac, WYHHHT yuyH v xocup 6V iy 5

EMHPHIMIL TXTaiiy, ' l

HHIHD,
Ounanoy

T Puawonkcrne VIEMEHTIAPHHHT TOF KHHCIADH Ba
ML apuHr EHEN AHRKTAIIarH aXaMHATH
FOr wicnapuinmnr Eunm aHHKTAMHHHT PagHOAKTUR ycynnapu
SHENAR MYHOXHN NOPUTTAHMMH3 1A, paJMOaAKTHR napyajaHuil xapaéHu
SRR e Ounan Yraam, seay MYyaiisiH BaKT GUpPANIUaa XaMMa Bakt
SHREA WIOMBAPUMHT aHUK GMp KucMH napuanavaji. by Ep naiino
SR Gyl Yrran pak AlaBOMM /14 PaAHOAKTHB NAPYANAHHIT Te3THTH
SRR Wapanomprnnr Y3rapummra 6ormuk Gynmaran, neran mabHOHHU
SR, Typnn OMHWUIAPHUHT PaHOAKTHB MapyYananuni TE3/IHTHTa

SRECHPHR AHMIan  103acKnan Maxcyc YTkasuirau Taxpubanap Gy
SRR TV eprireg KYpearanu, By TaxpuGanapa Xapopar —190°C
M TER00 C rava Ysrapapunam, OFHDIHK KY4d Tesnumuumy 20000
SRR GmprIm, Kyna Kydau 3MIEKTP Ba MarHMT MaliXoHnapu xamnaa
FURHE Y p i manGanapusuHr TaBCHPH YpraHumiu, Taxpubanapnan
CAHHERE Jianoap acocusa pazHoaKTuB NapYaiaHnil Te3NUrH JouMuEl
SIS kenn6 unkkan xona, PalHOAKTHB MapYaIaHWIIra KeTraH
SRR dai MyMKHH, 1eran Xynocara KeJIMHHIH. fOKOpH Xapoparia
PTG Tesnury Y3rapuiny Xam MYMKHH, nexud Ep tapuxmna
UEHARI aKopuH xapopat cipa xam 6¥nmaran.

Paanoaktis anementaapunnr MapyaNaHuiuy, SbHH aTOMJAPHHHT
U Wromnapra aitnasmdm Kapa€HH TYpAM HYplaHWID 0akIuia Ky
SMESGR Seprua. akpanut uukkanm aHHKnaHau. By mypnap yu xun
SRR, winpa-nypnap myc6ar 3apAfnanraH renuit aaposapu oxumiIan
HEBP, Getaenypnap maccacu BOOpoa aTomu Maccacunan Kapuiib 2000
HAPTR WaMe Oyiran snektponnap okummpan ubopar, ramma-nypnap
PEIETEH iypura Vxaiau, nexuy TYNKHHIAPH AHANA KHCKA 6ynrannuru

i Mopnanapra PCHTIEH HYpPIapHAaH Xam 9yKyppok yraauras
ln|ulll|lllll]1
Pwucnkornap pagnoaktus NapyanaHuil Te3Ary, wy Ounan Oupra,
SAE P PANHOAKTHMB dleMeHTHHET ypraua “ympu” y3rapmac Mikaop
W kYpearan. Bus yuys onamii ran 0ynu6 Konran KHmMHMHT
VIR ympuaek xap OHMp paHOaKTHB 3JieMEHTHHHT XaMm ypraua “ympu”
Hap ek yinap Ypracuparu dapk wynaan HOOPaTKH, KHIIHHHHT ¥pra-
VRPN Xalr wapowrura Gornuk O¥nca, paauoaxTus eMEHTIaNHHHT
VR kopiaa 0ad 9THO yrranumusnex, waponTHuHr Y3rapuinra
SO Mg, PannoakTus SICMEHTIAPHUHT MapYaNaHuul Te3ury APHM
AR T anpu GHIIaH, ABHH MyalisH PaoHOAKTHB 3NeMEHTHHHT
AHETIRE Mamicy e GYnran aToMaapHuHr comu APMHrada KaMalTHpUIHmK
CHERYp OYiran saxr Gunan udonanananm.




nap xaMu ronuiany., Ewn Epuuur &wmra nuc6aran OKOPH Japasiii)
KH4uK 6Ynran paamoakrus SNEMEHTIAp XaM GopiHrusy 3.Peaep¢p(; '; uI l
O .Coann TYWYHTHPHO Gepuiuran, Ynapuuur ¢buxpuua, yaok “yMP;fm I
YPaH Ba Topwuit EMEHTNAPUAAH KHCKa “ympnu™ 3_1er:mmna iI(Iill‘\I'
XOCHn 6YH6 Typrasmury Tyaiinu tabuaraa kucka “ympnu” 311{5\{(:”: .ll ,‘.
MaBxyn. Tabuarna yupalinurad panuoaktus NeMEHTIapHKHT x"n.u’ul
JIHFH YuTa panHoakTue JNIEMEHTIIAp KaTopkra Maucy6, ’

momll:damymx_n, Tabuuit ypau ysok “yMpmu”©  ukkura paaxoaxi
71apiaK — ypaH 238 Ba ypan 235 gay ubopar. bus dakar maccacy

S;man Oup-6upunan dapk KHJIaaurad, aMmMo TamoMiia 6up xun xumm‘mn
yp;r:nz;;ra dra 6¥nran arom rypypinapﬂuu H3oTOomIap aed afitami
| OTONNapuaax xap 6Gupu V3UHHHT  napyananum 3AHKHPHT 1)
(kaTopura) sra. Macanan, ypan 238 napyanaHranna, nacr«aaaa.r]f"%-.l
Maccali Topuii M30TONM XOCHN Oymaan. V3 HaBOaTHAa, Topwii H30r¢:|m
Xam napdanananu. Vpau 238 aTOMM Y30K y3rapu UL1ap 3aHARUpHIan Vil
:;:'ra-cemn 206 maccanu Kypromunra ainanagu. Vpan 238 nap'-lg.u:m
m!;:ﬂ:gzg)a-é:pp:qauapva:xpananﬂ. Ypau 238 ANpOTapH KeTMa-ke|
s am;;a_n p: ;;;op KYPFOWMH snpocura aiinadramna 8§ ra anbda
b anu. bus okopuna anba-3appauanap remmiummr mychal
PALIaHTaH sapocHnan ubopat, aeran sauk. UlyHpait kunu6 ypau 238

HHUHI' panuoakTs napuanauuin xapaénumy UFsPh™ 48 o oxemac
Ounan ugonanam MYMKHH. -
Ypan 235 uunr MapyanaHAIm XaM ury iiycunna p¥it Gepagn. Vpan

235 x¥nuuya AKTHHOYpaH neb aranammy. Dapk wyrnnaky, Ypas 235. H:i;“

HHULI
o KaTopu OXWpHaa Xam Kyprommu M30TONM TypamW, nexun o
TONHUHT Maccacu 207 ra Tewr., Ypan 235 napuanaurasna 7 Ta a.nmp;i
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PORHATIE pUAMOAKTHB  KATOpNapAaH TalKapH sSKKa Xonjard
PR T woTonnap xaM  yupabinn. by M30TOMJAp napHanaHraiaa
OB Bpeapop Maxcynra aitnadagd. bH3 AKka H30TONIApHaH YHUHT
SR kapal, Typau Tabunil TH3NMIIAPHUHT E3MIIMHY AHUKIAL
SUEUHHAER nxaTiaan KM3dKTHpaauras fansuw u3ororuiapaa Tyxrad
s K40 aromnapu napuanamrasga Gapkapop Maxcyn - 40
S prors atomiapu xocusn 6¥nana. PyGunnii-87 nmapuanaunuv
SR crponunit-87 - atomaapu,  peHnii-187  napuananmmm
SR oemnit-187 atomnapu xocna 6¥naau.

Mitymkn, tabuataa TapkuGHaa aHyarMHa MHKIOpAA YpaH Ba
PP DY paiMoaKkTHB MHHEDATT BA KaM aKTHB MUHepaiap ydpaiau.
LOE wicnnpy rapkuOuiary panMoakTHR JNEMEHTNAD TakCHMMIaHUIIH
S SiiMae, Hopion MarMaTik JEHCIApAa PaioaKTHB JTEMEHTAp Ky
SVING, wcoc pa Vraacoc kuHCAApAa Kyja kam. Ep Tysunmanapuna
PSRBT MICMEHTAAPHUHT TAPKATHIIMHK YPraffm anoxmia axaMusT-
P BYANG, wy Aymnanas, abcomoT reoXpOHONOTHS MaKCaNapu YUyH,
S MIOpaIIap Ba TOF AMHCHAPUHHHT MYTIaK EIIHHNA aHWKIALl YYyH

WY IR MYXHM

AV paIMOAKTHE napyanasduira kapad, BaKTHM KaHmal Kunud
W MYMKHHT

IYimmsna rapkubraa ypar 6ynrar munepan Gop, ne6 dapas
SImE, by muHepan naligo O¥nrad Baxtsa yHHHD TapkuOuaa ypas-
HIIE RpaianmIng HaTiKacHa Xxocua 6 naauran Maxcynmap 6yamaran.
IRY Yinn Ouan ypawHHHr NapyanaHniid MaxcyJuiapi - KYpFOLIKH
Wiaiapn sa renndi t¥nnana Gomnalisy. ViapHHHr napuanaHHimn
UM temak,  KYDFOIIMHHMHI TYIIAHWUI T3 Mrd  Ousra  sxiu
Sy, Jlemak, 6u3 O6up rpamm ypaumas Oup HHnga Heda arom
SEPRGun TYnnannien Guna onamm3. Xo3upri naiitaa  MuHepan
PAERBIU kKnnaa KYpromwH Ba ypad OODNHIHHM aHUKIACAK, MHHepan
Sonin Oynrannan SyEH Kanda Baky YTraHuHE Xpcobnal aHWKIaHMH3
SEMENN. Bynunr yayH MuHepan TapkaGHaard KYprolMd MUKIOPHHHM
SR xockn OYnumn Tesnnrura, AupHM Oup MW HuUMZa  XOCHN
BRI kYprommn atomnaps cownra 6ymmm kudos. 1y Taprka
SRR SIUMHM aHKKIA MYMKRH,

Ewunu anuxaauinunz xypeouun yeyau

W07 lmnina amepukamus $u3vk beprpam Bontsyn paanoakTHs
SUNEPRIApAR KYpROIHMHHMAT ypan Ba Topuiira mucGaTuHM ¥ndamra
SELLIRI G OMPHIYH Te0N0OrHK 810 XKaABANKHEY YBIIOH KHIIIH,

B Bouitnyn xncobnab ynkapras pakamiap yH4a asuuk GyaMaca xam,
VPO ypan Ba Topuira HHUCOATM OpKanu TajkHK 3THITAH
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MfiHep&FiJ}“rlpH}!!-Ir' duru mpoz[a.nam‘aﬁnur;mn K¥pcarnm, Uly Sunay 6,
KYIrika reosoriap Gy XHCOBTa HioHYCHIIHK Guran xapaﬂw;m ‘i'I: | .'
aH:‘::.-’!HB HATMIKECHAA XHCO6 KHIMHrad 8innp Kypcatyrym .?le)1 .iw.‘- ‘.r
1320 munnnon Hunrava 6yaran Pakamnap Vua AaBpnaru T'Ci'\rfhll "
Tacassypnapra suzg sgu. ‘ .
Keltnryanug 6y yeya yXTa wuuna®  ynkm gy Koncraura
(¥3rapmac COHNAp) Ba napuamanuy CXEMAIGpH  anmMxnangm 3}]@’\1.\"“]
TAPHHHT 03 MHKROpUHK KYAa aHWK Yruam uMmkomuHy 6epa*;m-an‘ Jf.l-'rn
Yeyanap ronunnm, ‘ |
K¥prommuu ycynuaa MHHEPAIADHUHT  Ermpy AHHKNAL  yuy)
Tapkubuna ypau a TOpHi 6¥nran MUHEpannapuu«r xammacy XaMm -:ui'r.- 0
kena Gepmaramnnry aHUKNauIm. Hlynpai MHHEPANTapHU Tamany m:pa}:\
5"’ MHHEpaJI Tapkubura wy MHHEpar nactna8 xocun 6ynran 3pHTM:I;r'||n
YTraH xyprommu KépMmaran 6ynumy Kepak. Miunepan xocus 63?':“. -.m
naHTia MuHepanra KHpHEG Konanyiran By Kyprommn oy Kj‘-’p{‘;uuu; 4.
atananu, Byupan TaliKapy, kedunuanuk onus Gopunran Tazkukor iy
J1apu Gyunaii KYDFOUIBH iy MHHEPA! Tapkadunar MMEXODHHE Xucoh) )
OITHUI MYMKHHIMIMHHY KYpCaTiu, Musepan xocu OVnran ;Iaz‘é'rfr;s \-'ruulr
Tapkubura onguy KHPraH Kyproyy MABKY LTI cababnu ‘TL’";('{;.U'I-
KHPHTHIL 3apypaty MHHepaapaan axpanut HIKKaH K?‘pmm’nmn'rlu
H30TON TapkuGupy Sunnnig takoso 3T, K¥promunnunr H30TON n )
KHbH Maxcyc MaccnekTpomerp acGobina dHMKIaHaau. By acbo6 ky n: )
HIHHHHt{I‘ H30TON TapkuSuuy YA aHuK Ypiamuus mg xor{ézm Gepa .-1\1-:1
Tyrpu Xymocara kemum YUYH TeKWMpHIanuran MUHepan :fjlmr- TO
KUHCH HAMYHACH axmig CaKnaHran 6Yaumy Kepak. Yyuku [{S’Vpl“ou.';‘!i Ern
YpaHHwuHT TallKapunan Kyimnmmy pa M:mepa.rl-';api.aﬂ a»{pa;mﬁ Ilz.m "
HHra onub kenamuray HKKHJIaMuy *apacunap masxcys, Bynap ;'abcn Ni\'J |
Y3rapran KUHCIAD YYyH XucofnaG THHArEH Sng KaKHIEHﬁ 'cf'.u na aw
£KH OLIHK 6§ namn. R
Ewiny QHUKAQUI L2 2005 yevau
IOxopuaa Ypad Ba Topuii RIAPONGDMHMET panuoakThs napyanany
WM HaTWwKacuaa renuii AApocH Xocun G¥nraummy alTHO YTraw snpy
IFpHCTa..'U]HK CTIPYKTYpacura ara 6yaran Gawan MUHepannapga ln Ba
TOPHHHHHT napaananpy HATHXaCHNa TYianran remu X1 i;a]:(J';iI!fi:PI
gti, AbHE MUHepan xocus O¥riranan Oyén Yrram saxr HYHEE nespny
Kgl(;;r:}aﬁnu. Bynnai MHHEPAINAPHUET Binyy FeRMBRUAT TS nanmi g,
kap THKJIa MyMKuH. Byuunr YYYH MHHEDpAN xocun OYnrammnan Gy
yIraH BaKT Muuna t¥nnanray TeMui MEKZOpHIY vpau;ﬁa TEmyH xml‘n I
6¥mum resnururg TakeHmnam xudos, By remuit Yeyvam uet’i a‘lfi'!:":r!r
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ORI X onnaiiinras Masepaniap kam yupaiu cadabau Oy yeyn
ST RN Noaapaardia Kyananunang.
FOin s aminuns KGauit-apzon 6a pyoudusi-cmponii yeyanapu
I hopin aitruG Yrunramaex, ta6uarna PansoaKTie Karopazpra
SRRV BYian panwoakTae sneMeHTIapsaH TAIKAPH AKK2 PANNOAKTHE
SERERTARp - xam o Oop. Kamuitny  munepannapia  kannit-40 wsoromy
SRPRHIIIN aTHKACHE paiHoreH aprod xocun 6¥nann. Munepan
SO Y iranmaan 6yty Yrran BakT wumna PAUOTeH aprod YHH anmi
PRI yyn etapam MHKIOpAa Tynianaan. Arap Munepan Tapkuduaa
SRS Wil e aprowm usotonzapy Goprurunu aHMKNACaX, KanulpnaH
SHEH Rocin OV Tesmrurn Gunran xona, MUHEpall Ba TETHIILTH TOF
WHHERIMNT MyTIaK EUIMHY aHUKNALT MYMKHH.
Fabnarna kanmiing Munepannap TapKubKAA ypaH Ba TopWi Gynram
S pwapra wacbaran k¥n yuparanury Gowmc Oy ycyn anoxuua
AR kach srmokaa. By sirxarnan KANWi-aprod yoynu awsa adaa-
MRapre ora. Emen kasui-apron wucbaty acoCHia AHWKAAM VUYH
SHTIUIMERN HaTWKATAPHERT aHUKITUINTA WIIOHY XOCH 6¥anmm sapyp,
Miepan xocun 6Ynrasunan Oy&H YTraH BakT OaBOMMAZ KaduiHMHL
WAy natwkacuna  Xocun  Gynaxuran  aprom MiHepaiapna
PG KOMApMUKHH,  peran caBon TYFRNAAM. Tor WHHCIADH Ba
SRIAMIIRPHN . TAWKWT 9TraH MyHepantap TapkHOuaars VpaH tapyana-
W vydaiin kYpromus HIOTOIUIADH  TYMIAHTEHUACK, Kalui-40
WITOHIN napuananuum saTikacka pagHores AproH XaMm MuHepasina
i, Vrkasunran TEKUIAPHLI BA TAKPHOANap LiyHH KypcaTannkH,
CANIMIpAR panuoreH aprod HHCOATAH AXIIH CaKAAHAIN, Ly cababpan
A cmopanap 6yiinua myTiak Emnu dHUKN2UIAa KaTni-aprod yeyiu
SO kY ianmianm.
Kwinit-apron yeynmnas ramxapu, pySuaniteaur PaIHOaKTHB 430~
W (pyOmani-87) napuaiannmunas cTpoHUHIHMHT papyored (CTpon-
HEIIET) wioTonyM TYNIAHKILKTE 4COCTAHTAH pyOuami-crpoHmit yeviu
WG Swcwrran. PySuamiinudar napyananuin tesnmmrnsn Suncax, wane-
UL Tupitbnna kanva pyGuanii Ba crpormud H30TOIIApH OCPIAHTHHY
WHHIGHRERK, U1y MHKIOPRATH CTPOHUMITHMHT TYILTAHUIH V4YH 3apyp 6¥1-
P Wi xueobnaG unknm Mymkun, MyTnak &mmu py6uauii-crpon-
SO YOy auknam yave Tapkubnna €Tapan papaxana pyoumnuil sa
CHPOEIE OVran ToF XUHCTAPEAAH ONHHTAR HAMYH&al2D WOLTaTHIAnA.
IYPIW Xuin TOF KHHCAZDHHMED  Ernpmy PaziHOAKTHE yoyinap
SRR wicram: Gopacnpa kyn Hrnap zasommza onub Bopuran
[ARHEGHIRP naTHKack1a TYpay recsorHK Aasprapla naiigo 6ynran Tor
FHimpanmie - abeomoT  (MyTJIaK) reoXpoHOJOrMscHTa ouag  xym




MabiyMotnap TYMnanrapy, Xo3upry BaKTaa 1okopuna Kaim i1
Ycynnapnan Talrkapy sua KaTop sAury YCYnap sparunray {r_;a,n;ﬂm 1))
ycynn,uapron-apmu, PeHHii, ocmuii, I-IEDJIHM~C&MapHﬁ vc»‘f::_uép.} XM /1
YPaH-K¥prouy YCYAUHUHET Taxommnammpmrau Ba Te;l{!;)p '.--vpu.-n.pm |

| Hasopar caBoLIapy
; AmM-monexy:mp TabIUMOTHH i MOXHATH HuMapa? ATOM Ba yinny
TY3HNHIUHHY Tabpupnab Gepunr. -
2. Kumésuii Gornanum TYPAapHHM afiTuhr,
3. Hao"mmap 1ed HuMara alitunagn?
;}.mgzlquoaxmﬂnﬂk X0aMcanapy Kaig stamumy TEOKUME  thaningyy,
JlaHHIIMAA  Kanpal axaMusTra 3 :
ME ra 3KaHﬂHﬂ1H‘f Y b
Gep}mr. M Ty HTHpnl
5. . _ R
. ﬂiponun Peaktusmapuupy KUMERwit Peaxuuanapnay Dapxusn aitry
3éppazzmap:ﬂéur Tysf:ummﬂﬂa HUITHPOK 9TyRYY KalcH  asnemer I
TapHH Bunaca’ Vaapauur masx G
(4 ATHTH Kaugais pg -
3THATaH? ¢ -
7. Tabuarna Ydpa#iaurau PanvoaxkTup IEMEHTAap Heyrg Pazuoakyiy
2eMenTnap KaTopunu xocun KHIaqn?

8. Pannoaktup g ;
' PHanannra kapa6, pakryy Kamna 5 dltienar
MYMKHH? AHNAH KHAu6 apyina,

HOH HCho

Hihol, KUMEBHI SJEMEHTJIAP MHTPALIMSICU.

M FALINS TYPJIAPH BA KYPUHMIILIAPH, H30MOP®DHU3IM
WL Tabin s an scnmiésnii YIEMENTIADHUHT TAPKA/HIIN Ba Yupaiu
makaiapu
LRI HIEMEHTIAPDHUHT MUTpauus TYP1apu Ba KYpunnuuapu

YISMEHTIapHUET XapakaTnanumy YIApHUHT yupaw wakmapura
SR it a3 ta MUIPauMa Typura axpaTiianm,

Vuspiaiunnune Oupunyu mypu, vV SNCMEHTNIAPHMHT yypalll LaKi-
W B Y karra 6Ynmaran MHKJIOpAa YNAPHUHT KYuuIM Xucobura
FUAE OY i, Macanan, HIEMEHTIIAp MUHepaN WaKNaaH Cysu IpHTMara
Vo Murpaussauar MAsKyp TYpuHn Genrunam yuwyw SJIeMeHTap-
S B iicnian 6onika wakonra Y kosdduunentuaan doftnananm-
WA Bpiian 6Yan6  Gynpait Kospduurent Guoren lIaKnIap y4yH
B Houon romonmman KuputHiran: K=P/1,

by epua;

I Bronoruk cunrauprm Koa(pduLmenTH;

I iementunnr YCHUMITHK Ky IR Tapkubunaru MHKIOPH;

I snementnunr Yeummuk Yeadrran TYNPOK (3kMHCNap) TapkuGuaark

LR lll|ll1

Muspayunnune uxxunyu mypu. Murpausssunr Ma3Kyp Typu
MM apHINT yupar WAKILIADHBUHT  ¥3raprInKcH3 coaup 6ynagm.
Bl murpanus TypHura Mucon Kunu0, ep ycru sa €p OCTH cyBhapuia
MIHEPIT SappanapuHuHr apanauran XO/1a Xapakatu — Maskyp CyBnap
S Gaip epaan Gowka €pra Ky4MIuWHK aiTHIn MYMKHH,

Muspagunnunz Yuunuu mypu. Masgyp MHIDALUMA TYPH aXpaTHin-
WIS GIANHEN  WKKHTACHHMHT Oupranukaa conp OYnuu Hasapnaa
SN, srvim dnemenTaap 0up BakTza xam CYBJa 3pHraH OMpHKMa
HIRIHI, XM Mubepan MHKpO3appayanap ky¥puxuwmga XapakaT/laHau,
vl xonnapaa IEMEHTNAPHKAT  yupaw WAKNTAPUHH  Y3rapanu.
Bl i, VIEMCHTJIap ep ocTi cyBiapura yruwn Ba ynap Gunan 6yuox
ARHBAN wnenap opkani XapakaTnaHHu Mobalinuga JJIEMEHTIAPHHHT
SR ik nan Ouores waknra YTHWHHYE K¥pHi MYMKHH,

10.1.1. Murpanus KY puHMLLIapH (xunn1apm)

AW Tlepensman  kumEsuii SEMEHTIIAD MHUTPALUMACHHHHT MKTH-

SUHI wapatunapra 6ornuk xonza TYPTTa KYpHHMILHHK (xnnnapuum)

SEPRL |~ Mexannk, 2 — usur-kumépui, 3 — Ouoren, 4 — TexHorew.
HIEMeNTIap Murpanuscuuu yprauum xapaéuuaa YAApHHHT Xapa-
P cababnapuau anuknam tanab 3THNaIM. YyHku 3/IeMeHTAap-
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HHHl‘vrcj’qum cabadbaapuuy Orimacxan TYpud, Tor KEHCIApH, Ty

CYB, yeumauknap Tapkubuna YIapHUHT okopy MHKIOPIAPY Huma calul)

cadabs il H

Kai u;;ap:mn OMIHIL reokumER i KHAHpyB MUNaPHEY Yricasiy, YUy

‘m{l;m ;?yp.. A.E.®epeman MHIpanus cababapuuy WapTan  pang i,
TYpra: atom pa YHHHT 6Hpaxuar1apnra OOFMHK Muky ga R TITINT

Onmmapr‘fﬂnr MasKyp rypyxuna dJIeMeHTIap Xapakatnanuumim apyy
HO@ap KYPHHMiIM 1 Comup 6¥nagm, ByHnaii MHIpauns typy Xap xi
Lua:inaa Yuposyy SMEMEHTNAD, THmuk CYB  SpuTManapy, Marmarin
SpUTManap, ras apanawmanapy, THPHK OPTaHU3Mnap yuyy XYCYCHA 11

'.faoapgt M}’KaMJ\-:Iaﬁ Gynca, YNAPHUHT Mexanyx THAAMIMNHTH 1y Hyan g Ka
[r!;i iziﬂﬂr;}iﬁi;?ni: Talkapu, 6HpHKM.a£[aFI;I MEMEHTIAPHUKT Gorpan,
0 % Popathra xam Gormyx 0ynu6, A.A.Cavkos 6y it
XamMma SEMEHTNAp Tepmuk XycycusaTnapura K¥pa 6 Ta ryp;/xra 6ji:a:u|n
I )-t{ysqau. CHIMN KYuanuray rasmap (He, Ar, O ga G.Hap); xapux-;n ;:.Ir
HYBYy MeTamtonnnap (Pp, CLF,s, D); ranorenny ﬁupummzap Ba m*:‘ﬂ.m
YUK Ounay Xapakarnanaguray OKCHANap Gupranuryg, meopu‘u 1
Hillkopnv ep MeTanap; XapakaTyay MeTannap (Hg, In, TI, Bi); t‘.\.'urn'b:
MeTannap (Fe, Pb, Co, Nj Ba Douk,); 3PKHH XomaTna KHﬁ}IH':IHJ‘IIIK 6.“-:““

kL] “ 1
B.A A}'ICI\'CCEHR{J. T EONHMHYeCKye METOIE NoHckop MECTOP M e mii ¢ OIEIHEIX He OTHIE MBI v
4

. L ECTOP o, S L '
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W LERCUap, kapGonataap Ba Kynruna cynspariap) MHKIOPH CYITb-
W Mitiopira KaparaHia K¥mnpox.

\moraapnunz spaeumanuon Aycycuamaapu. ATomnapHHHr rpa-
HIIION xoccanapu KpHCTannanni, Hypaur Ba cegumenTamus KapaéH-

NN YieMenTIapEUET XapakaTira KaTTa TabcHp Kypcatanu. Xap 6up
HHEE YUY Maccacura nponopunonan Ky4 OMnaH Toprinamy.
timtom Roporapununz paduocaxmug emupuuiiu. Maskyp xapaén

SHER MeMeNTHHRT 103ara kenuy Gunay kevann. bynna emupmnaérran
HIEMENT Murpauns xycycustnapura k¥pa Oup-Gupuuau dapxianypun
SHEN Bnementiapra yramu. Macanan, YPAHHEHHT EMHPUNMIL XapadHuna
WENIE MUTpauMs kuiaguras reamii sa TYPFYH KYPFOmMH 37emeHTiapy
LR TTRY] KEOJIH,

10.2.2. Murpauusiunur TAUIKH OMHJ/11apH
Murpaunsumuur ranmcy OMILLIADH aTpog MyXHTra 60FIHK X012 y3
HhEHpie wamoln kumamn.  Kyitnpa YNapiaH acocuinapuHn kyput
SN K '.W.
Napopam. Xapopar KYTapuiuiira mysoduk Tap3na aneMeHTiap-

WIIE MUIpatma KoGUIHATY, KuMEBuit PCAKLHMANAD TEINUTH XaM ommagy.
AbMo Gansu XOJLTApNa MHTPALMAHUHT Te3TalUIKIN $akat Manym Xapo-
Y Opaaurnraruna coaup Oynamm. Bupunun HaBOaTaa, Gywmaifi xon

Giaren MHUIDALIHA XKapalruaa Ky3aTiaamy.
bocum. Maskyp omun IpUTManap, apanaiimMa pa rasnapaard

HINMEHTIApHYEET Murpanmscura KaTTa TabCHp k¥pcaTtuumm KY3aTHIa/1H.
B umimr y3rapuwu  Grnau Xapopat Virapmaran lIapouToa Xam
MIXEVIOT 3unner dasoBuit xonatuum ¥3raptipann. Bocum ¥3rapuuin
WHMERUH peaxumsnapHusr Tennrura, xarro, H¥Hamumra xam TabCHp
Yk, Bocumunnr owmmy H3oMOpd Ty3maHiLra sra MHUHepaniapHu
Baii kpuctanamk TY3WIHIOKra YTHmura onub KESJIHIUH MYMKHH.

Mawiym tusnmaaru 6ocrm OLIMIIM OUNaK y MyBO3aHATIA KOIHIIH Y4YH
SN Kamasan. Bunamusky, ep NYCTHHUKT FOKOpH KHCMJIapuaa Bocum
Hivhiran kam Yarapaan. Ammo THAPOTEpMan, MarMaTuk sa Metamopdhuk
Swimennap pyii 6epumy MoGaitniga KeqanuraH Murpaims xapa€Hnapuga
HOCMr axamMusiTi katTa,

Huekmpoaus ouccouuanus (axcpanuwm) oapasxcacu, K¥n xonnap-
Wb WIEMEHTIapHUHT 3pHTMa Ba apanauvimMaliapia MHWIPalds KHTHIH
WINEYNOTHHHET dnekTponus guccounauus AapaxkacH y3rapriuM HaTHKa-
YR colmp 6Ynann. YV spurysum ga IPHTaH MaxXCynoTra, 3pHTMAaHHHL

1 Witkceeko, “Feoxummmeckne METOUM NOMCKOB MECTOPORIE HIT MOAEINBIX HCKOmaemx”, -M,
hinn 1000, C.29-34
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Xapopar ]
;foﬁnﬁu;: Ba ynunr KOHUeHTPaunscura Gornnx, A.A Cayrop hrrpin
Wi napaxacy MaxXCYIOTHHHT uYkmara Yrum respur
HH}H-:.riaflaHH. e
Bovopeg ‘
PO uony Koruenmpagugey, Maszkyp $aKkTop Kucnoiy

(H Kopuri) MYXHTa
il Yy faa vy Oy i
P Y4VH xv YCHATAY oy nub Kyn XOJinapna IPHTMN

Ot

]\r‘]} HiHHHI HIL Dp 1 y I i I
X\ K JTHY HK .f'.[dpa/Ka{.H 3 HP[’HJ‘JH 3JEM('.HT_: 4![ Hi
}CHV””“\JIap! a !abCHpH Ba y.l-laj. Fath(JHHaI‘H i b} ra wl
.HKﬂl Hra 0 '
I 1} v p « TaALCH
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. y LH&UIHH B Ccur ] !
I al H HMHU ([‘|-|.|ll
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iy . H Ka1non
Km:.;muop%ﬂﬁ PPUTMANAPra apanamiray O¥nanu, ammo. onpatna, pll
qy,(;;i ar; ?IHHLIJH;HJ:&H Yiap ruapokcun sxy acocnu Tysmap wakn
his 6‘?‘“6}’;{’1;::;. Hﬂizopﬂﬂ MYyXHTa JEMeHTIap ampoTep xycycinm
TG, v aH 3PHTMa Xonura Vrumws ga M
1 ! AHHOHAAD Mas
CHHH XOCHI Kunummy MYMK y A b
7 ! MH. pH k¥pcatkiupny
| : HF Murpatns sxapa
flapunarn axamusTimy Ky oy o
Panuran 6yncak Tabuuit 1
PR Yicak, HapoMTHa Mar,
AieMeHTnapHuE: S3puT™Mara V- ; .o
. AT YTUIM Exn wYkpmy Ou a yar
OMWIIapra Gornuk peg K 1l
XHCo61aua gy Kanpan i
d M. fa pH x¥pcarryu,
TaxMHHHIT MHKI0pnapn KemtHpuaray (19, I-xansan) F o

B ) 10.1-3\'3)‘1!1:!.1
M demMenTaap ¢ HIpoKCHATapHHULT CYIOR IPHT™MAanapsan
Y¥Kkmara Yruwmaarn pH x}‘zpcanmlr:mpn

ement | pH [Smawec T -
El'?l“_,_““_‘” {ﬁ_h?fﬂéﬂ_ﬂﬂ_ | Daement | pH | 3.;1;{1&;{';’[_ pH

i F K25 __. REMeny
5 L8 -4l | CF 67T p -
1 20 U™ | 42 _’(‘_,?__ﬁ"gy“_—'"——ﬁ—jr -2 )
S " | 53 —mo—t+27 | H ) 73
C™ o7 o33 | & 63 | coo0 |

g (30 F T 55+—% —{ 68 | L |
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’[___!I':?:z‘— 1 57 | 70 7‘6'—‘_'_"& 5 !—fuh Ui
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rMz‘:.-r?.'mmuud{aﬁmapmmm nomenyuany. bapya okcupnanwuin-
Khiiapinin peakunsiapu OKCHIUTAHYB-KalTAPUNYBYH 3AHKHDP MOTeH-
HHIIHIAE TYpAM Xuanmury 6uiad XapakTepias€amu. DneMeHTnapHHHT
UV Onian 60FAMK Murpauuscu MacanamapMHM edydlnia OKCHANAHHIL-
KAITApIMILT KapaéHnaph MyXiuM axaMHaT kact 3TanMm.

M.®.Cranyx dhukpuua, MyaliaH wapoutna xocun 6ymran YYKHHIH
Hihcapha MuHepanoruk-nerporpadux TaOKUKOTIap ¥TKasub, okcuuia-
W KATapuIBI KapabHuHUHT YyKManap Xocun OVAMIIMIArH axamus-
Hit X Garadenn mabaymor osmm MYMKHH,

Tupux opzanusmaap daoausmu. T HOEPreHe3 30HaCH/ArH JNeMeH-
I MHTPALiMACH THPHK OPraHM3Miap QaouaTd Gunan y3BMH OornaH-
tai, Kynruaa Yeumanknap V3maa Karop 3JE€MEeHTIApHH TYmiaw Xxycy-
cirira ora. lysuargek, 6asau MHKPOOPraHH3MIIap MabJiyM 3IeMeHT-
p Ounan o3uKnanud, ynapaunr MHIPALMACHA KaTTa PoJik YHHai .

Tabuuii koanouo MusUMAApHUNZ 103aKu Kywrapu, Ymby Kydiap
KHMERHIT SNIEMEHTNADRAHT CYBAH MyXHTHA Ky4uiMaa katTa axamusTra
. YyHku Komnomn TH3HMIIAp HOKOpH Japaxana copBumon (roTHim)
\yeyewitura sra. Copbuus xapaHuHunT MYXHM XyCYCHAT/IapuiaH GHpH
Oy cenekumsanamw (Tawnad axpatH® omMui), ABHU alipuMm HOH Ba Mone-
KYINUIADHUHT MyaHsin kesuionanap Guian GOFNUKIHTH.

Cye 6a mynpoxoazu Uonaap xamoa munomopgh LIEMEHMAAPHUN2
Manemyacu. A W.1lepensman buxpuua, Tenomopd 3J1eMeHTIapra “nanj-
iinraa kenr Tapkanras, haon kYwanuran sa furnnaguran aneMeHTnap”
Kipaas. AHpaM THTioMOpd NMEMEHTIAP TYIUTAHHILN KY4Hi HIapOHTIApH
Oiinan Goramk Ba Katop HHAMKATOP-3TEMEHTIIAD KOHLEHTPALHACHTa

INLCHDP Knanu,

lesmopghonozux Xycycusmaapu. I'mneprenes 3omacumgaru ae-
MENTAAPHUET MUTPALMACHAE MYXHM TAIIKH omuiapaad 6upu — Yprauu-

IalTran Xy Ay siapHuHr reoMopdonoruk Xycycnarnapu xucobnanany.
10.3. I'eokuménnii Gapeepaap (r¥enknap)

“T'eoxuméBuit Gapbep” Tymrywqach A.H.Ilepennman Tomonmman
Iknng xumunras, Kynruka Oapwepiap atpodmna kuMeBui JIEMeHTIap-
HHHE MUrpauus Typnapy y3rapumu Suiau OMpranukia MUrpauMsHUHT
WAMATUTATY KECXHH Y3rapans, alpum HIEMEHTIAPHHHT YYKULIN Ba HiHFy-
i coxup  Oynann. Buocepana MABKYN TreoxkuMEBMIA Gapbepiap
WKKHTa acocwid Typ — tabumit Ba TexHoren Daprepnapra axparunaam.
Mikkanacu  xam MUETPaLMA  OMMATAPHHMHT  V3rapuin yayacTKaiapuaa
MOHNAINraH, THHE TeOKHMEBUI MYXWTNAp Viraprad koliapna Hamo&H
Gynann. V3 nasbaruna, TOKOpHAary UKKH Typ TYprTa cuHra 6ynunamu:
(pu3nk-kumépui, mexanmux, OHoreokumEsui Ba couman (wxTHMOUI),




Bynpan TalxKapmu, Gapbepnap:mur Yn4amnapura Kapa® A.M.IMepemim,
YJI2PHH Makpo-, Melo- Ba MHKpobapsepiiapra amparanu’’,

Lleoxumésui bapvepaapnunz MUKOOputi  magcudhy, K HMEB |
HIEMEHTIZD BA ynapuuur Suprikmanapu TYIaHMI EM 5 Kamani i
FeOKHMEB Gapbepnapuunr FPalHenT k¥pcarknyy sy xompacgl-:nn HID
(Keckln (hapk KHHIOWra) Gornuk. Bapeepriznr FPanHeHT Youuamy
KOHTPACTAMIM owmmmn Gunay MICMEHTINAPHUAT TYnnanum Kajan
XaM omud Hopann.

Mukaopuis fapameTpnapaan 6upy — Oapbep rpammenty iyt
$opmyna Gunay aHMKNaHa |: —

G=dm/dL éxu G= (m;-my),

Ml

By epna:
_ ™ — Oapwep onmunary TCOKUMEBHI MyXuT Y3raputmsmsr oy
Kypcatkmin (Macanan, pH, t, P, Eh xj‘/pca"ranﬂapu Ba X0Ka30}:
' M, — Dapbepaan xeifunry ICOKHMEBHI MyXuTt Y3rapULIBHUHT Copy
K)‘?p;.a:mwiu {Macanan, pH, t, P, Eh kypcatknynapy pa X0Kazo):
L — DAPLEPHUHY Kamuuury.
Hve el
Wynnaii k6, Gapbep TPAAHEHTIADHHUHT V1yoB Gupnuknapny
rpanyc/m., pH/m., Eh/m. sa X.K. Ounau udonananam.
leoxumEsnis Gaprepnarn KiMEB NIt EMEHTIap KOHUEHTpauusncy
yuiby dopmyna OPK&JIK aHKKAIN MyMKmH:
h= K(C]-Cz)f(apa:).

HH

By epna:
i K — momna T¥ilaHran HHEpT “Macca” (Tynpoxk, THPHK MOmaan
“PHHIED Ba X.K.)ra Gorapk KO3 puiient;

n —daprepnary VIEMEHTNAD KOHUeHTpaumsCH:

Ci — Gapbep omnu MHIDaLULOH OKHMMIary Ypranmnagreay monng
HUHT KOHLEeHTpauHsCy:

C; — Oaprepnan keitnury MHUIDALMON OKUMgary Ypraumnadrray
MOLNAHHHT KOHIleHTpaLmsc H;

4 — Oapeep ongu MHTPaUHOH OKUMIary MOIIaHHHT yMym i
MHKIOpH; o

8- bapbepnan Keiinury MHIPALHOH OKHMAAry MoanaHuyT YMYyMHuii
MHKIOpH. o

.'I]',

) 10.4. Hiomopdusm
. XO3Hpru Baktaa H30MOpPpHUIM Xakunary TYWYHYanap kpucranio
KHME pann I0TyKnapu acocuaa smana KeHraiub Gopmokga, Mumnepan

—_—

40 -
BA Anckceenxo. Teoxumuyecine METONL NOMCKOs MeqgT,

oy il OpORIEHHE NoteIHX HCKOMaeMux™,

158

———

WTIIIT KpHeTamink nanxapacuaa GHp 3NeMEHTHHHT aTOMH HKKUHGHK
VIEREHTIRHE aToMU OMNaH aIMAlUHHYB XOIUCACHTa usomoppuzm neiiu-
AW Bup xun Typaark ctpykTypara sra 6Ynran kpucramn momnanapna
HAONMOP(IIMEUAT acOCaH WKKH XONaTH: M30BaleHT Ba FeTEPOBANEHT

sEhivem MOLIIYM.
Ihosanenm  wzomopghuzm KpHCTan1 cTpykTypacunarn Oup xun

WM HOHNAPHUHT YPHH a/IMAllHHUIOH 61ay Xapakrepnauub, y3apo
WIMHIIMNYBYH  HOHNIAPHUHT  KaTTa-KMYMKIHCH Xycycustiapu Gupu-
HHpirn akun 6yrran (von PanuycnapuHuHr ¢apku KHuMK paamycaan
I3% oprmaran) wapoutna xeur Tapkanrad. Macanau, MKkM BajeHTIH
FTHOIIap (KaBe HaMna HOH pamuycnapy K¥pcatuaran): Mg®™ (0,74), Fe?*

(0,80), Ni** (0,74), Zn* (0,83), Mn*' (0,91); yu Banerriu KaTHOHMNap —
Fe' (0,64), AP (0,57) Ba Gomxkanap Wwynap »kymnacumad. Byna
HINICTLL MO TY3HIAHINKAA HINTHPOK 3TYBYH anuownap S* (1,82), Se”
(193) Ba Gowkanapra xam Taannyknn. Mykamman usomopdusm Gunan
VIpAKTepatyBuM SHI coana GupukManapra mucon cudaruna MgCO,,
Cule pa Gowka Oupukmanap katopnapuuu KCATHPHIL MYMKHMH. 1lyuu
MM Taskuanab YTHID KepakkH, W3oBaseHT YpuH anMammmaa kpucrann
YIPYKTYpacHaru CTpyKTypa GHPIMKIADHHHHT COHM y3rapmacaaun xona-
nepaam,

I'emeposanenm usomopghuzy wy Ouman (apk kunamnukm, Gymaa
KPNCTaU cTpykTypacuaarn GUp MouHMHT Gowka PaoHyCH TaxMMHaH
e Gowkaya BaleHTNH HOH Bunan anmamany, 6upox SyHaait anmaniy-
WY HaTHRacka Xxocun 6¥nray opTHKYa BaneHTIHK Gepunran Gupuxma
NPHCTALT TY3UIMLIKAR MIITHPOK STYBYM HOH paauycura kypa asBairu-
Hilpaan anva dapk kunagmran 6omka KyDT aHuonnap 6unan MyBozanar-
P KCITHPHIIraH 1I0ApOMTAArHHA F03ara Kenamu. Macanau, nnarioknasnap
kivropuna (NaAlSi;Qg — CaAl;8i,0¢) xenr Tapkanran H30MOP(H3MHU
WYpcatui Mymknn. Bynna Na'* (0,08), wy naifrannr y3una Gurra Si*
(0,39) worn kuank Banentan Al© (0,57) 6unan ypun aJMallraHH1aruHa,
ke Banentam Ca' (1,04) 6unan ypun anmawamy. Ulynnait xonarna-
IHA OHPHKMAHHHT yMyMuit 2IeKTpOCTaTHK Ganancu caknauub Konamu.

I'ereposanent usomopdusmna 3apAUIaPHUHT MyBO3aHaTAa 6Viu-
HINEAH TamKapy, 6Up-GupuHm aIMALITHPYBYK CTPYKTYpa OHpaukiapy —
KATHOH €K AHHOHNADHHHI KATTA-KHYMKIUTH Xam XaI KWIYBYM DPOJib
Vilualing (ynaprusr wown panuycu Oup-Gupura nespam Tewr 6Ynumwn
Kepak). BUpoK anMamuH#m nafitHaa CTPYKTYPa OMPNUKIAPHHKHT COHM
COWIAHMO  Konummi mapt 3mac. Macanan, cmonanapnaru Y4T& MKKH
mentan Mg katuonu (ontumun KOOpAHHaLKAA) YPHHra WKKHTA yu
nutentan Al KaTHoHAapH KoWTamHIIK mymkun (Mg’ - AD).
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Onementnap HaBpuii cucremacupary BEPTHKAN rypyxiapaa ¢
MEHTIAPHUHT TapTu6 pakamu OPTHWIY GunaH ynapuunr 1oy panuycnapn
KaTTanaunt Gopummng, TOPH3OHTaN HyHanuuima sca FYPYXJIapHuig
TapTHO COHM opTHIIN Ounan (abuu, BAICHTANKHAHE OpTHUIIM Grar )
MEMEHTIADHHUHT Koy pamuycnapu  kuupaiing GopHKHg  Gunamy
Ulynra acocan A.E.®epcmay SJIEMeHTnap naepuii CHCTeMacHaa “Homnnap
H3OMOPMIMHHHHT auaronan KaTopnapu” KomyHumu nminag YHKIH; Oy
KOHYH JanBatHUHT van kucmura Taannyxnu. Hownapumur reTepoBancy
H30MOopdu3M Karopnapu Kydugaruya bearunakanm (kasc wumpa HOTI
Paauycnapy anrcrpem (A °) xucoGuna Kypcatuiran):

Li'" (0,58) - Mg* (0,74) — z¢* (0,82).

Na'*(0,98) — Ca™ (1,04) - Y**(0,97).

K™ (1,33) - sP* (1,20),

Rb'* (1,49) - Ba?* (1,38).

Al (0,57) - Ti** (0,64) - Nb** (0,66).

XaKkukaran xam Tabumii Oupukmanapza, MacanaH, nutuiim mune
pamiap TtapkuGuna MarHHH{HUHT H30MOpd apanamiManaps, Mariuii
MUHEpAIap TapkuGuna CKaHIni apanammManapw, HaTPUUIH MuHepa-
73PN Kansuuid, kansuminy MHHEpannapaa — urrpmit snementy apanaun
Manapu Gopauruny K¥pamus.

Bynnan TAlIKapH, KoMIulekc AHHOHIADNATH MOHNAPHHHT karya-
KHYHKIHTH TeHr 8kpy Oup-6upHra sxun OVnrannuru caGadny [AlO,)",

[PO,]* Ba [SOJ* Oup-6upuuu YpuuHM srannag TYPHUIH (amMaimn -
1H) MyMKHH,

Haszopar caBoLIapH
I. Msomopdusm numa? Hsomopdusm TYPAapHHu alituur,
2. H3oBaneur H30MOPHIMHM Tabpugnad Gepinr,

7. Kuménwuii SIEMCHTAAPHHHT MUTrpaims KYpHHHLLTApH, Yupaur wakn-
TTapHHH H30X126 Gepunr,

8. Kimépnii SIEMEHTIAPHHHT MUTPawus TYPIapMHM aliTHHT,

9. Murpauus Kapa€Huna reokuméEsuii 6apsepnapuunr AXAMHUATHH |
TYHyHTHPHO Gepunr.,

10. 'eoxuménuit Gapbep uuma?

Il. TI'eoxumésuii Gapwepnapuunr TYP1apu axaMuATHHK TYIYHTHUPHO
Oepunr,
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11-606. EPHUHT TAMIO BYIALIM, TY3MTHIIH BA
KUMEBHMI TAPKUBH. EP ITYCTH (JIITOC®EPA)
TEOKMMECH
L1, Epunnr naigo Oyanun, Tysuaumm sa kuméens TEpEntn
Fp nyern — Gesocura Kysaruul MymkmH 6Yaras Epnunar YCTKH
Kanati Y okoprnan armocepa ea FhIpoctepa, nactnay Moxoporuuuy
“erapacu Gunan yerapananann, Ep nycrenmnr xumésuii pa MHHEPATOTHK
HPHOK Xaknnare Guanmaap cali€pa yeTku KHCMnapuaa onud Sopunran
EYanTuuapra acocnakanm,

Typru xun tor KUHCTIApHHMHT KvMEBHIt Ba MEREpANOITTK Tapkuf-
WP Xamna $u3uk xoccanapuam OHpranukna Tankme xummn ea MABAK Y]
MARIYMOTIApHH Golnka KocMuK wUCMAAp OHran Takkocnan 2COCHIIA,
WYMITRIAH, METEOPHUTIAPHK Ypraumm AaNManapura Taskras xomma Ep-
HIWHE WSKH KHCMITapH, MaHTHS Ba MapKkasuHmir TY3WARIIN Xan 43 TapKu-

Wi Xakunaru Tacassypnap wakinanran (11.1-x%anpan, Li. 1-paci),
Y i-anean
s _l_ipﬂfﬁrﬂcﬂs&@@ﬂ._ﬁ_w&#ﬁﬂ@@ﬂvmf-'_lgr-___._ :

[ Macrin |
| : .
eoc AIAPHHHT XNapgui |
I eocdepanap L ﬁ?jsbmapa [:§m§¢ac1:‘ YeTAPACHHHMAT
| Omumnapn  umopacu | yKypaury |
1. Y¥knnmu- | |
| METaMODHUK KUHCHap J' 20 xm. raya .
| “Karnamu” o |_ oo
' nyer A T-THelcna [ A ' '
Ep nyern 2 I'paku “THefcnap | | A0 Fe
L0 foawe "
[ 3. Sxnorur-H6azaneT | )
| 3 Jxnorur-Gasa; | 70 k6. rays

__“xamamp”
| 1. Tyten6epr
“Karnamu’’

Manrus J2 A(:Teuofapepa - | c 1 —
Hlomniiy “katnamy” | |
| 3. Kyiin mantus D T

100-400 xm. raua i

2900 ks, rava

. F | 4800 e rava |
Mupwas (nzpoy X120 [—pr— gy e
. [ Mukmsmpo g 6371 xm. rava__ |




Ep noburn

T A0 s b
gl T enTocdepn
q“‘? AcTrwoceps -l'r
f Tams MBITY g
niid

i manrmg

Tamen wapo

11.1-pacm. Epunur TYIIAHIN CXemacy

Ketinuru 50 Ak reodusuxa, ICTPONOrus, reoxumé ga Boruka
$annapa aManra owmpHiIray H3TaunuInapauur HaTwXanapura Taguran
Xonna adrym MYMKHHKM, Ep yy kucmra G¥nunann: Ep nycru, mantus pa
A1po (mapkas)*', Ep nyeru ¥3 uanGarmua yara 6Ynunany: a) TYKUHIM
MEeTaMopguk KHHCNap; 6) TPaHHT-rHelcnap; B) Gazanyy Kapatnapu. [eo-
busukasuit MabilyMoTnapra kypa, Ep nycrusuur Kanusiiury okeanap
OCTHAA 5-10 KM., KoHTHHeHTay TEKUCIHKNapaa 30-40 gy, ga OPOTEHIK
TofM Ynxanapna 50-75 KM. HH Talkun kumagy Yy RaBartrap opxany
Yraérran cedtcmux TYAKHHIApHUHT TEJIHTH aHua y3rapysyan, VTN
MeTamopuk KHHCTapaa 3-5 km/ce., TPakHT-rHeticnap xa 5,5-6,5 km/cex
Ba “6a3am,mapzla“ 6,6-7,2 km/cex. Masaym O¥nuuiya, Gy Karariapumu
KanuHnury Y3rapysuyan, Bynapnan BHpHHYpCH UVKHHIH HHHCnAp
KaBatu (xatnamu) kazmmuii Kankonnapaa (Angag, Bonruk) AeApni iy
XUCOOH, KOHTHHeHTAn TEKHCIKNapga (marcbopma,rfapﬁa) 5 KM, rauya
0¥1ca, oporen Ynkanapna 15 xum. HH TalKMI 3tany

L Ep nicri uxxunyy
KaBaTHHHHT (rpanm—meiic:rap “Kati

AMH"HHHT) Kandmmmry mardopma
Japna 15-20 xum. atpoduna 6¥nca, Toray Ynkanappa 20.25 KM. HY Taw

KHIT 3tagu. Vuupuy KaBar — “Gazanpr KarnamMu munr RKaITMHAUTH g

dJopma.napna 15-20 xm., OPOreHHK Ynkanapna 25-35 KM. 0packaa 6yaa
(1 1.2-pacm.).

el
*! William M. White, Geochemistry, Wiley-Blackwel] 2005. Chapter 1.5 Page 14-19
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11.2-pacm. Ep nycrimunr “KaTnamnu” TYIRIHIH
Ep nycramnur KUMEBLE 1apkutn (OupuxManaprunr OFHDJIMTH
WWilinva, % xncobuaa) B.M.Bepuzackuii. B.M.I‘ona,&m!\mm, H.B.Hopak,
I l'enewn ga Geluxanap MABIYMOTIAPKH acockaa Ty3unrad kyiiunaru
Withastia kenruprran (1 L.2-xkansan).

1.2-%ansan
Ep oycrununr o MEBHH Tapkubu (% Xucobuna)

] e —

| | | T A
. . | i . R e | A PoHoB B3 )
| Komno- | @.Knapi { B.I'oasguwimuy | A.-Beye | B.Jyry |

o o A SIpowrescruii

Imm.rmpLﬁi:‘iuua 6¥ituua | 6y

BN " T 1

/ mn'_qu__ga_hLHQ__ '__
ARO, | 156 | 257 | 161 |57
K0, | 32 S - g - o
PW'.A§J__EQ__-;_Ei&.__
T L N S 7 Y i
MgO | 35 | ._iﬁ__,_j__é,_@_‘ v S
VWJ_&L_F_jL__;jﬁﬁ_@_L__
N0 | 38 139 ] 22 _J'_.}.-‘*_ L Ry
KO | 32 32 | 20 | 25 - T
P,0, j___o_.;:__ T 03 I 02 | . TL .3

— —_‘

Kansanna KeaTupunrauy MabiiyMotnap Ep nycrammnr ¥praua
WuMEsnii rapknGu ne6 Kalynm kunuuray,

Yuiby macananyy Garadenn Eputug Bepran A.Il.BuHorpanos Ep

WYCTHHUHE  KuMEBu TapkuGuuu  Kyivnarpga Tavpudaaitnn  (11.3-
LUHTTEV R




11.3-manpun

Ep n¥eruminur kumépuii Tapenén
(A.I1.Bunorpanos Gyiivaa, % xucoduza)

L Iv.
! O —-47,0 | Mn - 0,09
18i-27,5| $-0,09
P-0,08
| Ba—0,05
Cl-0,01
IL Sr - 0,04
| Al-8,5 | Rb—0,03
Fe—50| F-0,03
Ca-3,5| Cr—0,02
Na-2,5| Zr-0,02
K-25| V-0,01
Mg—2,0| Cu~-0,01
Ni— 0,01
Il.
Ti-0,6
H-0,i5
C--p1

v. | Vi
Ni-0,008 | Th—8-10"
Li—0,006 | Cs—7-10™*
Cl-0,004 | Be-6-10"

Sn—0,004 | Sc-6-10"
Co-0,003| As—510"
Y -0,003 |Hs-32-10"
La—-0,002 | Mo-3-10"

Pb-0,002| B-3-10"
Ga-0,001| U-3-10" |
Nb-0,001] Ti-3-10" |

W—1-10"

VIL | VI
Sc—6:10°| Hg—7-10
Cd—5-10%| Os—5-10"
Sb—4-10"| Pd—1-10"
| Bi-2-10°| Te—1-10"|

Ag-1-10°
i IX.
| Au=5-10"
' | Pt—5:10
! !Ru-—'?-i_ii ¢
| Zr-1:10
Rh-1-10

| Re~1:10"|

I

|

Ep nycrunudr muxepan tapkuOu TYrpucHaa xmwaMa-xui Gukprap
MaBxy/t. Y1apHi TOKIIVPYII Ba AHHK MabJyMOT OJIHII AHY MYaMMO.

Ep nycrusunr munepan tapkubu HILMOwikue (1975) duxpuus
Ky#unaruua (% Xucobuza): cuiuxawiap — 75, okcumnap — 17, xpomatia)
— 3,5, kap6onarmap — 1,7, cyasdunnap — 1,15, Gocparnap — (0,7, cynn-
datnap — 0,5 Ba Gowkanap — 0,6. '

Bomka onumnapnan V.I.Bparr Ba A E.®epcmannap Quxpiaua Fp
nYCTH Ky#naari MUHEpaLIapaan Taikun Tonras (11.4-xangan);

11.4-smansan
Ep nyerununr MyuHepan Tapkuon (% xucobuia)

M e Y.I.bparr A.E.®@epceman ]
_ __byiinva Gyiinya
Inaruok:ias 40,2 | 55
Oprowras 17,7 .
(pr1o- Ba METACHIHKATAAD 16,3 15
K napir Ba yHUHT TypJapH 12,6 12
MarHeTHMT Ba FeMaTHT 37 30
_ Cmopnanap 3.5 i [ 3,0
) Kanbuur 1D 1,5
["'wn MUHEpasIap 1,0 L5
JIMMOHHT Ba THAPONEPHT 0,3 0,3 |
JonoMur 0,1 o1 |
Docdarnap - 0,75
Cyasdunnap - 03
~ @ropumiap 02
AKugeccop MUHEpasap 2,5 -

EpHMHT WuKy Ty3WIHIWN Ba MUHepas TapkuOu xakuaa A.E.Punreyn
wyliunarn pakamnapud kenrupaau (11.5-, 11.6- pa 11.7-xansannap).
11.5-%aasan
I'paHuT-rHeiic KATHAMHHHHT (4-15 KM.) MHHEP2/ TAPKHOH

- Musepannap Muraopu (% xucobrja) |
Kasmitng fana mnats 31 ]
I iaruoknasnap 29,2 ]
Knapu | 12,4 |
I lupokceHrnap B 1 12,0 |
Maban MUHEpaLTapy 4
buorur 3.8 |
OnusuH 26 ]
Porosas obmaHKa B 1,7
MycKoBUT _ 0.6
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11.6-%anenn
bazanbT KaBaATHHHEr MEHEepan TapKuGH
(xuThanapaa 30-50 km. Ba 10-12 km. okean ocruaa) o
) Munepaniap _Mukaopn (% xucobuna)
{ Iox anpamyscy

| Monokn mipoxeen 20,6 ‘
 Jlana mmnarnapu 14 s
Ksapn 11,9 |
['panatsap 9.5 /
Onmuaor 5.8 |
Kwuanwur 4.4 ]
Manian munepaiiapn ~ 0.4 |
11.7-ansan
FOxopu manTus Tapku6u (400 xm. raqa) -
[ Munepanaap MuxaopH, (% xucobuia) |
Ounusun (doperepur) 57 _ ‘
PomGuk nupoxcen 17 |
L e 12 = |
I'panar 14 |

B.Nonneppapa duxpuya. Ep nycrununr TY3HIMMIIMIA KyHHAATH KIHC
J1ap KarHawanu: rpaHonuoputnap — 70.8%, mHopuT Ba aHaesuTnap — 10,3%.
6azansTnap - 48,9%.

A.B.PoHos Ba A.ASIpowiesckuiiiap GUKpHuA, €p NYCTHEW Taiii
STYBYH TOF JKHHCJADMHMHT YJIYINIAPH KYHMIArMYa TakCHMIAHrad (11.8-
Aansas):

11.8-xaasan
Ep njcrunn ramknn kuaysun tor WHHCIADHHEHT TYPJapH
(A.B.Poros Ba A.A Slpomenckuitap 6yiinya) o
L Ep nycranw taniknn

Aneaey ITRIAATH Xaxmu (% xHcobuia)
IKym Ba KymTOUINAp 1,83
I "wanap Ba vk craneisiap 4.48
Kap6ouarnap 2,79
Ty3nu katnamaap 0,09 o
["panuTOMANAD Ba HOPIOH st dyausnap 9,5
[ab6po sa Gasamstoap 50,34 -
Jly WTAap Ba NEPUAOTHTIAD o7
ICHeHuT, HedenuHIm CHEHMTNAp 0.04
Kpucranuk caanewtap 06,91
Meramopdaamran kapSonar xuuciap 0,69
Tewupmakmucaap [ 0,17
Dhavn: T e

i

Mawntus
Manrus — Ep nyeru 6unan €p AAPOCH OpacHia KOMIaliran xapaT
UVING, kyfn yerapack ep wsacugan TaxmmHan 2900 KM. 4YKYpJIHKraya
Hopin, Mantua acoca Maruuii sa Temup GUpukMmanapunan uopar
HHIP Miiepannapaan tawkia torra. Ep nycruna pyit Geparnran nada-
P TEKTOHIK XapakaTiap, Ganku BYIKOH KapaCnyiapn xam ManTus Ounan

Vil Gornuk. FOkopu

MYXIMuU

MAHTHSHUHT Y3Ura X0C XyCYCHSTIapinaH sur

Ep njernna xoitnawran yraacoc pa 6azanyt TapkuGan Marva-

AP xocnn ks, KOxopu MasTHsHUAD OHpIaMyK KAMEBNMI TapruOH
X 1 pun sa A.E.Punrsyanap dukpuua, TTHPOUT TapkubHra Kyna sKuH
Fypian (11L.9-xansan).
11.9-xagBan
IOkopu ManTHAEHUHT KuMERKi Tapkuin
___r(ﬂ,.}(.l—pim Ba A.E.Pusirsyunap 6Vitnua, % xucobuga)

" | Mupoaur | Mupokcenan HPOAHT l"palia“r:m_n_npaa'mr_j
“:::':::' THPOKCCH |i OJIHBHH T [THPOKCEHF LMK 0J1HBHH+}'I'A}')OKCCH+
| ap [ + OMBHH | HeJTh rpasar (nispon)
SI0, | 4306 | 44,69 B 4558 |
T 1—— 0 AR
MgO | 393 | aeg | o5
FeO | 6,66 + m———— S -
Fe; 0, 1.66 0.09 . 027 ]
ALO; | 399 | 3.19 2,—’:-_1_____‘
£e0 | 265 | 242 [ 0
NoO0 | 061 [ 018 S — T
Ko | oz | ogs  | T ——
RO, | 042 | 045 T B
NiO | 039 ___(ﬁ____ o -
CoO | 002 | - | -
‘m);___+ 0,58 0,08 I 0,12
gm0 | 015 | 0 0K F o3 |
POs | 008 | 004 | 005
H,0 021 | 0,43 N i |

JL.X.I'pun Ba A.E.PunrByinap toMomuaan TaxmuH xsiuzran MHpo-
e rapknbu 6up kuMeM GasansT Ba ¥4 KHCM MEPHIOTHTAAH TamIKHI
fofran xunc TapkuGura 1¥rpu kenaam. IOxopu ManTHs LAPOKTHIIZ — THPOJIHT
TAPKHONIH MYXHTAQ BYKYAFS ¥ental Marmagan 1oKopH DockM Ba xarra
Sipopariunr Yarepuum Gunan Gorsmik paBHIlAA MHHEPa! TapkuGH Typauya
UYnran sxumcnap  xpucranianmmm MyMknH. Jymnanan: nnarsoxnazing
HHPOIKT (0MBHE + poMGHK mHpokceH + [UIArHOKIIA3), ITHPOKCEHIH NHPOTHT
{VIHBHH + nHPOKCeH + IMHHes) Ba rpaHaTIH THPOJIHT (ONHBHH + MHpOKCeH
! Ipanatr) kabu xuncnap xocun G¥aany. I'panatnu nuponutiap wnnnennu

167




MHPOHTAAPHHHT foKopy Xapopatna io3ara kejray TYpaapu. Mawtis
MHHEPALIADHUHT  Gup  neya accouma-umsinapa HIUTHPOK 9T
YIapHHHT  Gocum pa Xapopataa Gapkapopiuk Aapaxacu  10kop
SKaHIMrunaH Xabap Oepanu. l'eodusuka a neTposorug MabIYMOTRApI ) |
Ounoan, Ep MaHTHACHHUHT HOKOpK KHCMHIarM monna-nap TapkuOHI
K¥pa mymur, NEPHAOTHT Ba IKIOTUTIAD TapkuBura moc Kenaam, nerai
TacaBBypnap keur Tapkanrad. HOxopu MAHTHSHUHT  MHHe-panor i
TapkubH  Xakmpmary MaBxyn  ¢ukpnap KyHunarn Mawiymotiap
acocnaHau;

1. KoHTHHeHTnapﬂa KEHI' Malnowsapuyu sranna6 €rran mynu
NEPHAOTHT Tapkubiy HHTDY3UBJIapHUHT MaBIKY 2UTHTH,

2. Bazanrr Tapkub.n BynKkon KHHC/IapH1a Te3-Tes yupab typanuran
OYHHT Ba NepHROTHTHAD KCEHOMUTNApHHUHT  (Gerona 6ynaxnapn)
MaBXyIinrmy,

3. Okean TyOMAaH onnuray AHHCIADHUHT KUMERHIT Tapkuou Hanan
Xonfapaa yta acoc tor KHHCapVTa AKKH 6V uug,

4, KHMﬁepﬂHTJlapHHH!‘ ¥raacoc TapkubGmnry,

5. Meteopur KHCMIapu  TapkuGura K¥pa ¥raacoc KHUHCHapra
Yxmanmry, KelHuHTH Hunnapna J1abopatopus YCYIuaa wkopu Xapopa
Ba karra 60ocum octuma onuG 6opunran Taxkpubanapuunr HaTHxanapi
foKOpHAa Gwnaupunray Ha3apUANAPDHUHET TVrpuirura HIDOHY  Xocu))
KHJaam,

IL.Tappuc 1okopu MBHTHAHHHT MHHepan Tapkubumy Ky#uaarnua
uponanaiiau (11. 10-xagsan):

11.10-mannan
———__ MaumuanNHr Mune A1 TApKUGH (% xncobuaa)

— Mumepanaap YOkopu manTus — Kyhu marrnn |

Ounusiy _ 653 670 |
—_Pom6ux nupoxcen el 218 12

Monokmn nupoxcen —— 13 ] 0 |

— Hnpon ba winmmen, | LS T oo |

Manruguunr KyHH Kuemuza 400-500 xu. HYKypnuxiaa 160-180 xbap
Bocum TABCHPHAA OJIMBHH Ba MHPOKCeHap kpucrasny MAHKAPACH 3uupoK
TY3HIHUIra sra 6§aray Oupukma — OKCunnapra aiinamanu, jneray huixp
Masaxya®?,

Mg;[Si0 ] = 2Mg0+Si0,

1yraai KHITHD, CHIHKATIAD napumianmumy HaTHXacHa OKCHAIap-1)
DKPATHINH MyMKHH (MgO - nupoknas, SiQ, — CTHIIOBHT, AL, — KOPYH/I,
TiO; — pyTun sa Gourkanap).

——
“ William M. White. Geochemistry, Wiley-Blackwell 2005, Chapter 1.5 Page 14-19,
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Hasopar casonnapu
I Epunnr reoctepanapra 6ynusumy XaKMAArH XO3UPrH 3aMOH MabTy-
MOTIApHY H30X1a6 Gepunr. ;
Lo Ep nyerumnnr kumépnii pa MHHCPANOrHK TapKubuHU Taspudnad

Depunr,

| lI'p NYCTHHMNE “rpannT-rueiic” KATIAMHHHHI MMHEPANOriK TapKu-
Onm IO} a0 lw[]lllll.

4 Ep nVernnmng “OasanbT KaBaTH HUHD MHHEpan Tapkubu Xakuaa
MHI-.H}«'M(I'I' l){:plllil'.

5 Mantus MOIA4cH Kaiicu MMHEpaapaaH Tamkmn Tonrau?

6, Mantusunar MHHEpANOruaCH Ba reoOKHMECHHH Tabpunalga KaHnai
MilLJIymMOTIapra acocaanmwiany?

- ManTusHrHr KumEpuii TapkuOu Kanpaii?
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12-606, ATMOC®DEPA, BHOC®EPA B FHAPOCDEPA
FEOKMMECH
12.1. Armocdepa FeoRHME
CH
A
. xmar:tgiepa (1oHOHYa atmos — Oy¥, xamo) Ep nycrunu ¥pab osiran
HHKK&J ” H XaBO KoGury, AT™Mocdepa KOOHFHHUHT IMYTHTH Oanang
;(Mﬂmhf{raé)mraﬂ ¢apu  kamaitu6 Sopanu. ATMmochepanupr YMYMufi
' OHp Heva Muur KHWIOMETp 6% nuy ‘
: 3 b MTa Kapamall, yauur acoc i
. :
;Hi::l:- guaccacu) Ep CHPTHra €Hpamray I0NKa Karnampma MoHmalray
: yEyH MaccacHuuur Kapui6 509, Ep caprupay 5 KM. Sananj
HKraya Gyiran Katnamna G¥ynca, konrap 50% »ca €p K3acugan 3(0- i\
KM. Me::cocj)aua 6ynran Oararnmia KOHnawran, -
“P CHPTHAA aTMoche AHHHT 3Hy; g V ;
e o, dep b THrH 10 ’!“r’CM. ra Teur 6ynca, 700
HHaH I/cM. ra teur O¥naau. AT™OChepanm;

HMHCOHMAT (xank XY Kanuryu pa X.K.) yuyn MYXHM,

GHpHiManap raury dTazH (12.1-xaxsan)®

—— AT™ocde AHHAT
- 7 ar Ta4a Tapkubu 121
IET — J- F
} LES TA43 TAPKHGH —— & I-Kangan

]
i Xa®Mu 6Vitnua, %] mac \ 7 |
- T A af ca ﬁﬁiuqa,rh_

Ymymuii macea m-| *r |

— 755 100 3864 ————
—2095 | 231500 e —— 1'
S S V) I R T p—

B0 | g U6
o —QMIE s ————— b T

[ He | 0,00052 | a5 —————_ 0.000636

H | o000 ———222 | 0000037 ]
« | 00001 E7 N i —
| ;_O 0,00005 | S —0,000146
! 0.00005 5o gy
Xe 0000008 | 03g ———__._‘1920202______1'
COT womtyy o ———|
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XaBoaa, Typnv GanaHmiuknapaa, TOMMO YaHr 3appayanapd Mas-
ey Yoapuunr manbacu Ep Ba kocMuk }aso xucobnananu. Ep ro3unan
YO9S kM. Gananpnukna arMocepaHuHr acocHH radiapu — asor Ba
WNEAOpOnHUHT HUCOUit TapkuGu Y3rapmaitnu, Gy ras katnamu eomocgepa
(Oup T1apkubnm) katnam ne6 aranagm. Vapan Ganangpokaa azor Ba
Kncnopon MUJICK}’J'I&JIHPH 3apaanu ETUMJ']apl"a axpananH, atoMm OFHPIIHIH
O¥iaa rakeumnanaaum, By katmam — cemepocepepa neb neitunann. Yy
Karmamnap  Gunam  Gup  katopaa “o3onochepa” (MKKM  BaneHTIIMK
WNENOpOANaH TaUIKapH y4 BaNeHTIHK KUCIOPOA — O yupaiinuran) kar-
M- akparinank. Osonocdepa 90-100 km. raua Gananmmkaa 6ynub,
Kitnanrn 20 kM. rava Tapkanras 6ynaan. O3onocdepa katnamu Tydaii-
i Ep 1o3upa xaér MaBXyl, YyHKH Oy Katiam KyElJaH uYMKadTrad
yiwrpabunadua vypnapau yuunainn. ATMocdepaunHr 1OKOpH KrcMBaa

Honochepada HOHNAP TaKCHMNAHKIIM Oyiuua 60-90 xm. ma “JT”, 90-
120 kM. 12 “E”, 130-140 xkm. 10Kopuna “F” katnammapu axpatiianu.

YMyMat onrauna, armocdeparunr Ty3unumnia Kyiunaru cdepa-

p (Katramnap) axpariiras (12.2-xansan),
12.2-aasan

ATMochepaHuHT TY3HIHIIH

, , MacTxu Ba 1oKopH YerapanapeHH- -
I{rmam (cdepa) 63_““;;”“; KE'_ P J
proncheps . | wwe
Cpatoodepa | 0 |
‘Mesocdepa - 50-90 |
| _Tepmociepa 90-800 ‘
| Ox3ocdepa 800 nan wkopu |

Amvoctepana tponocdepa KariamuHIHr €p 103acHaaH OalaHUTHTH
WYl kenrmmkinapoa 10-11 k., Tponuk ynkanapna 14-18 km. Tporo-
Upepa katnammna xap 100 M. Ganamannkaa xapopart 0,6°C ra nacattud
Bopau. Tponocdepanuur rokopu 4erapacuia XaBOHHHT Ypraua xapopa-
M Ypra KeHrnuk yerupa -35-60°C, 3KkBarop yerraa —70°C rava 6¥nanu.
by karnamza Ep CHPTHHWHT TYpAM XHcMmnapy Tvdaiiim Xaso Maccacu-
N pu3KK Xoccanapu Xap xui 0ynanu. AtMochepaHunr YMYMHH Xapa-
KATH BA rHPIOONAPH — aHTHLIUKNOH Ba LHKJIOHNAp XapakaTH HATHXacHia
'Y/ KCHIJTHKIIAP/1a XaBO MacCAlAPHHMHT XapaKaTH [03ara Ke/Taiy.

Atmocepana xapo BEPTHKANl Ba TrOpH3OHTan WHyHanuWumiapaa
Apanamud Typanu. Tponocdepana cyB 6yrnapu Ba gaur 3appauanapu kyn
OYnravnurn yuyn Syayraap xocun O¥nany, run Erann, MOMaKaJiIHpoK
Mt Typan-Tyman 06-xaBo Xxonmcanapu pyit Gepaau. lllamonm Teanurm
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Kanuunury |- :
- :.;1:; : Hl ; ] ;M. By katnampa MeTeoponoryy SICMEHTNap Keya-kyy
: A2 Kyn Maporaga ¥3rapanu. By ¥
Pl ik Panu. By katnamupyr 50-100 w,

Yiras mnacrgy KHCMHIOa mcepk
CHKIMKHHET  TypGy e
OKHMI1apy, cyp Gyry g Xa Winpan
U i BOHHHT TypByne : { V3.

el YpOynent Xapaxkatnanuury y3rapm

I'ponoc
ponocepanay crpafToc¢epa KaTtiamura yrampary OPaK Katnay

dac

6opa\u;:£ 50-60 km. Sananmukna =30°C, xar10 0°C 14 4a etany
C‘bepamax:n!);;{zﬁ, OKeaH gpa AeHruznapuuyr CYBhapu 6yr xonarga aTMO-
» HaTHXana xapo Karnamp OyEs I
Vaana * i CYB Oyrnapura TYinuany,
Xunma-xun. Cyg Oyrnapu
gy o YINapu kam MHHepaTamray — o).
/n, ypra MHKIOpaa MHHepannamray _ 25-50 MI/Ji, Gab3ay KKopH

ot 4
! ;, r(uéja Ba aTpomaa xampa Gananp TOrnapaa yupaitny Alfprn Vrxanap
PO NeHruzp atpoduaa sa Goyy : -y
K.) Bynap OKOpH na
Ao Paxana mume-
§ s }13 Sj?ﬂam{. Amoct}Jepa Oyrnapuna SNIEMeHTNap Kathonnmapy —
”m,ma ,,;K Xamna aHHOHNap - r}mpoxapﬁoﬂa'r, Cynbhar pa Xjiop
S _EHI" TapKanray, Y6y SMEMEHTIap MaHbanapu lqymmamnap'
o OKeaH Ba ACHIH3NapNa 103318 Kemanuran TYonnap Tyaiiny (;\-'B
PPaianapu xamorg K¥Tapumiury HaTikacuma Na®, ¢y Mz u ;
Ounan xapo Gupos TYAnHau; e

2) s0n TY3apuHunr
OCMOHTa yypiy 5
60111&3.:]3[) Ky Mastun: y HaTmxacuna NaCl, CaCO; pa

3) Byakon nopTnamu rygajiny ¢ S
i Gomxanap; Yy H03ara Keslanuray CO,, 80;, NH;, C}

4) aur
OKHﬁanma: i}:g:;;ﬂ ILomw.nap = TYPJIH-TyMan GomGanapuunr nopraamy
18HINap xapopp TapKaiuiy

: 33BOA Ba dhabpupa.
o HKa
DHaH &xpanug HHKaérray 33papnu Kuméppj MOZnanap pa 6om?;a.n§p
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12.2. Tuapocdepa reoxnmiécn
Epaa cyBunur Tapkaauum sa CYBHHHI" XYCycHATAApH
Chiitpamunina cyBuunr POIA Kyna karra. Ep w3unaru CYBJIAp CyB
TR TIIT (runpocdepann) Tamkun sramu. lappocdepanunr acocnit
WHEMII OKeaH, neHrus cyBnapu tawkun KH/ica, HHCOAaTaH KaMporuHK
SYPYRIMK Ba ep octh (rpyHT) cyBiap Taurkun kumanu. mapocdepana
CYIMUKII0pH KYHHAArHYa TAKCHMTAHTaH (12.3-xanan). Oxeannapaa sca

CVIKYIHIArIYa TakCHMIaHraR (12.4-xanganm).
12.3-anBan

_I'napocgepana cys rakcumaannm Ho

mapocgepa Ymymuit I Ymymuii Puapocdepana
XAKMH, MAacCCacH, | IrALIArEH XaKMmu,
DI n - 10° kut? 10%r | % |
LInean va nedruanap | _—Q?_O_
Hapé pa kyuiap 0,281
Mysniknap | -
Awvochepa | 0,014

— Oxeannapna cysnunr rapkasumum

IOsaucuum:r Hykypannapu Cys xansm |
(.It‘l‘ulh’illp ____ﬁl_ﬂﬂ?"“ D _‘(Mer ']_ =y = _l' — ]
MIH. kM| % | Yprauy | STEATIR L 3 %
= : a1 B e S
T okean | 17968 | 30 | 3984 1 11022 | 724 | 5285 |
T, 25 | 3026 | 8428 | 337 | 24 |
Okeanm Lo o oo 4 S s o |
| N oxeany | __21__]_3&'{___41&_}.__222_ L’Z_!_.ll_ |
HEmonuii | ' [ G W
I kl)ll?ht‘l\llH_J__;__ 1 | e8s ‘_Sﬂ}_PL ]i_,'
Mavw: | 361 | 100 | 3795 | 1,022 | 1370 | 100 |
Puapocepanunr ypraua MuHepannamysn — 1,03%. JTyué oxean-
RPN Mutepaniaiysy — 3,5%, By kypcarkny Gapua NeHru3iapna
B X smac, Macanas, Sufp"ra ep aeHru3uaa — 3,9%. Jleurns CyBNapuaa
IMHMRAIAP Xonuna kYN Tysnap yupaiiau; YJIApHUHT HUCOMI Takcumua-
W Ky#unaria (% xucobuna):
1) marpuit, maruuii, Xjop Ty3napu — 88,7 (NaCl — 78,7; MgCl, —
1ih)
) maruuil, kansumii a KallHANapHWHT OATHHTYTYPTNH Ty3napH —
1N (MgSO, - 4,7; CaSO, — 3,6; K,80, - 2,5);
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3) Marumii a KanbUHHNapHUHT KapGonar Tysnapu — 0,3 (CaCO,

Konran spurmanap MMKIOPH ~ 0,2%. Bynap — Fe, Si, Al P, |,
XarTto Au Ba Gowkanap. Jeurus Cysllapuna ras xonupa O,, N; 6?.113_.-1”
Jlyné oxeannapunaru Ty3nu Supukmanap AHHOHNAPHHUHT Y3ap0 HucGar
KyHuaaruyga: CI>SO.>HCO;.

KoHTunent CYBNADUIArH MHHEPANAWMIN aHua Kkam MHKA0p/1
6Ynanu. Ynappa kapBonarnap — 60,1%, cbocq)amap —24,8%, cyn bhariap
= 9,9%, xnopuanap — 5,2% nu Tawkun arand. Bynapnaru aHHE)HJ]apHHIII
¥3apo nucGatu KyHunarnua: HCO;>50,>Cl.

Oxean cysnapuaa 9pHIaH Ty3nap MHKIOOPH 22 MiH. W arapa
YJapHH KypyK Ty3 Xonuaa axparca, Oy Tyanap KAThAMapHH 50-60 m.
KaIHHIHKa Kolularas 6ynap snu. Okeaunapnaru Ty3 SPHTMaNapUHHHI
MHKA0pU atMocepa Gocumura, wanon HYHamummra, Xapoparra, aTMo-
chepanan Tymaamran éMFUp, Kop xampa KYPYKJIHKAaH nenrﬁmapm
Ky#Hunanuran Aapé€nap cyBM MuKaOpHra bornuk. Oxean CYBJIADUHHHT
XapOpaTH YNapHHHT ep 103uaa KoHnamummra 6ornux (xoftunur kyr6ra

CapH Xapopatr nacasju: CYB XapOpaTHHUHT Y3rapuiun pactna6 200
MeTpraya Hucbarau Tes 103 Oepany, keituy CeKHHNaIAgH,

Ep n¥cru PHBOXIaHWNIMAA OKeaH Ba ACHTH3NAD KaTTa ponn
Vitnaiiny, Oxeannap cysu TapkuGuaaru Tysnmap SpUTMalapi oKeaH CyBy
wypnurunax xaGap Oepann. CyBHuHr wypaunury 1000 r., CYBIa Kanua
TY3 dpurannury 6unan Genrunanany. WYpnanuk oprumy Gunan CYBHUHT
3HYIMTH XaM owanu. OxeaH CYBIapuna wypaunuk — 33-36 /1 (3,3% nau
3,6% opa.nnmnq) 6¥nanu, Tponukaa — 35,5 r/n., 3KBaTOpAa 3ca 34,5 r/n.
rata kamasam. Ypraya wypaunux OkeaHnapaa 3,5% wum Tamkun sragu
(abum | awtp cyBaa 35 . TY371ap SpUranTHriuAy Gunnupay).

Jlenrus cysn Tapkubunaru HOHJADHUHT yilyumnapH KyHugaruya (%
Xucobuaa): Cl — 19,36, SO, - 2,7, Br - 0,066, CO, — 0,001 H,BO;
0,022, Na - 10,8, Mg-13,Ca-04,K - 0,39, Sr—-0,01. T

Fuapocdepanaru asor MHKIOPHHM y aTrMocgepaman oxean pa
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Mirepux cyBnapu Typkymura My3aHKIapaa MykaccamaHraH cyB,
WWap ma nap&rapHUHT CyBNapH Xamaa BYJIKOHNAp (aoiusTH OWIaH
B repman cysnap kupaau. Kypykaukaaru cysnap kop Ba EMFUp
WA kynasau. By cyBnap GeHrH3NapHH TYNIHpHL GuiaH 6upra ep
I Cynnapu 3aXupanapiHH XaMm Tallkua aTaad. By cysnap ep 1o3unas

AVIYPITIraR capu TOF KHHCapy Ba MUHEPAUTAPHH PHTHO, yNapHMHT
Mihepuanw - aapaxkacn  optu6 Gopagu. Ep octi CYBJIADHHHHT
Milepaniaummy - Gpusvk-reorpaduk Ba PHIMK-KUMEBHI uiapouTiapra
LU R

Kuirsanapaarn CYBIApHHHT MUHEpann AL napaxkacu
Wy iarmnya:

|. Kam munepainawran cys — 200 mr/n.

2. Vprava musepanamran cys — 200-500 mr/x.

1. IOKopu napaxana Munepannaiiras cye — 1000 Mr/n. nau okopw.

KypyKIIHKAara cyBiap kaM MMHepaiiaiiral XucobiaHam.

Jlenrus cysnmapuaa yupaiimuran IpUTMANAD MUKIOPHHHHI KeTMa-
serimmrn — Mg, Na, Ca CI<SO4,<HCO;. Kynnapaaru CYBNAPHHMHT MHHE-
(WULIYYS fapakack reorpaduk wapoutnapra GOFIMK; MacanaH, MybTa-
UL TYMRIL MICTHMITE. MMHTaKaapaary kyanapHunr (Jlanoxckoe, OHex-
“hoe, Myunran Ba Gourka Ky.anap) cyss apd KaM MHHepainaliirad Oynaau.

Apnui (KCCHK) MKJTHM 30HaNapuaa cys (aos Gyrnanumn cababnu
(ly epaary Ky napHUET cyBaapuaa MUHEpaLIAlIMLI aHYa KOKOpH Oynaau.
Munepannaurysn 6¥iiuga Opon Ba Kacnuii AEHTH3AapH anoxuaa Ypux
{Viann. bBynapHuHT cyBmapu IoKopH mapaxana MUHEPAIAILITaHITHTH,
WTpuil Ba MarHKi HOHNAPH KYIUIHIH OWIaH akpanus TYpaH.

I'pyHT CyBnapHHMHI MuHepaIALKI NapaxacH, MasKyp Cys/iap
Ul KHHCapk  kaTnamiapuia JKOANAIUTAHAWTH YYYH, Wy KOHHHUHT
Mitliepanordk - TapkuOira  Oornuk. CyBHMHr  GH3MK Ba  KMUMEBHH
SOCCapn Xakuaa 0upos TYXranaMus.

12.3. Buocdepa reoxumécu

buocgepa (roHon. bios — xaér, sphaira — wap) — EpHunr tupuk
UpranwaMaap Tapkanran koOuru. buoctepanunr tapkutu sa IHEPreTHKa-
I YIIATH THPHK OPranu3MIapHUHT (aonusTi 6unan Gornuk. Buocgepa-
I “xadr coxacu”, EpHuHr cHpTKM KoOurH Kabu aacTaabku buKpHH
Namapk Ounpupran. “Buocdepa” aramacuum 3ca Ganra 1875 iiunga
MieTpansimk reosior 3.310cc KUpuTran. bruocdepa XakHaarn TaniuMoT-
Wi pye onumu B.W.Bepuanckuii 1926 i#tinaa uumab yukkan.

buocepa armocdepannnr ozon JKpaHMraya Oynran GajlaHmIuK-
Al knemuamn (20-25 kML), nUTOCHEpaHKHT TAWIKK KMCMHUHK Ba THIOpPO-
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chepanu TYaHK V3 wumra onam, Broctepannnr kyiin q4erapacu Kypyx
JIMKA 2-3 KM., OKeaH ocTuaa 1-2 k. 4YKypIHKKaya 6opaam.

Epnaru xaér mypakka6 pa XHIMa-XHIl OPraHu3MIap KOMIUIEKCH I}
nbopar. Tupuk OPTaHU3MNap Ba ynap Awaiuran MyxHT ¥3apo wambap
Yac GOFNaHraH SXJAHT OMHAMHK CHCTEMa — GHOreoneHO3NapHH XOCH
KHJ1amu,

Epna Xaéruuur pusosxcmanmmu NABOMH/A OPraHU3MIApHUHT Gup
TYPYXH OOMKaCHHHHT YpHUHK srannab Typran G6yncama, y &ku oy
TEORMMEBMH dyHKUMANapHU GaxapnG TypaaHraH OpraHM3Muap HucOar
Ysrapmacaan kosran. lly Ty®aiinu Typnu reonoruk nasprnapia mMogganap
MyaiisiH Teanmuxna Ep mycruna Tynnauub Gopran. [yupaii KHITHG, THpHK
OPTaHH3M/IAD Xa€THUHI MYXHM WapTH 6ynran awoprauux MYXHTHHHT
NOUMHMIANUTH (ToMeocTas XO/aTH)HH caknab Typaau.

HHucon daonustn Ep 103unn Tybnan y3raptupmmra KOJHp O¥iran
XO3MpPrH NaBpaa OMOCdepaHunr pHBOKNAHWIIN SHIK TIOFOHara Kytapui-
ad. CYHIrrH fimnapna WHCOHHHHT 6uocdepara Guoxuménnii TabCHPH
bowka 6Gapua THPHK oOprav¥3Mnapra wuucGaray Kyna karta Kydra
atinauam. Jlekud taGuwmii pecypcnapaas goiinananumun Grochepanui
PHBOXIAHHIIM Ba Typnu KOH30TNAp daonuaTHaArH KOHYHHATIAPH 1
WHobaTra onMaciam amanra OLIMPHIHIIK (Macana, YpMoHmapHumr
KECHNUILY, EpNAapHUHT Y3NaluTHPHITHINN, maxapaap, 3asoj-¢abpukanap
KYPYIMIIH, CYHBHI CYB XaB3amapH 6apro sTuiumu pa X.K.) Guocdepa-
nard OMOKUMEBHIL Kapafiiapra Karra TabCHp YTKasMOKia. Ep ocri
Gollmknapunn  kasu6 onub, xyna Kkyn MHKIOpAa EKWIFH EKHIMILN
Tabuataa moxnanap AIMaUIMHYBHHH Te3NauITHpuG, 6uocdepa Tapxubu
B4 YHUHT TOMEOCTa3 XoJiaTHra Tabcup Kypcaranu. llly caBabaan Guo-
chepann  sxnur, wmyaiian Alapaxana TapTHOra comMHraH MypakkaG
AMHAMKK CHCTeMa ne6 Kapammmin, YHIA KCHANHTaH KapaéHiaphu Trpu
TyulyHud oanmra éEpaam Gepanu. Buocepa xakmmaru TABIHMOT
IKOnoruA, OuoleHoNOrMs Ba Gomka ¢aHnapuuur PUBOXIaHHIIH A,
TalMaT Ba KAMHSATHHHT PHBOXNaHUIIM GHnaH Gornuk 6¥aran Kyna xyn
¥ra mypakkad MYaMMOIapHY XaJl 3THINAA KaTTa aXaMUSTra Jra.

12.3.1. “Tupuk moaza” TYWIyHYacH

Buonoruaaa THPHEK OpraHH3muap, yJ1apHHHT WAKJINaHHLIH, Kynaiin-
[, SBOMOLMON Tap3aa ¥3rapuuiiapu ypranunany. YaapHusr cum6mo3-
JIapH XaKH1a KaMpoK, YIapHMHT swiam MYXHTH XdaKHJa 3Ca AHaja kam
randpunanyu. buoreokuména sca ysraua €mpamys Ttana6 3TWIagu. By
¢paa, OMpUHYHM Hasbarna, OPraHH3M, YHHHT MOPGONOrHAcK Ba TacHu M
Genrunapu amoXHNa-anoxXuaa Mac, Ganku Gapyacu Gupranukaa Ypranu-
Najin.
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YMyMan opranusmaap, ymapHuHr CYpyXaapu, Typiapu ¥3 xoiuua
My OYna onmaitnn, Xamma KoHnapaa anoxuma OpraHu3MIap amac,
BTN Typim rypyxnap sa Typnapra maucy6 Xap XU WaK/UIapaard
BREROMIAPHUHE TYTIIaMy — cuMOHo3Napu Amaiinm, atpod Myxuira
Hininp kypearann. Xafisounap xam 6oika Oprasu3MIapcH3, macaias,
VenMImKnapens auai onMmaiauran XaiBOHNap, YCHMAKKIap Jca TYNROK-
W MUKpooprasusmaapens Maskya 6¥na onmaiiau. bapua OpranusMiap

ANICIaHAI 3aHKKEpH” Gutan Gornauran. O3ykasmii (trofik: rpek THIHAA

Fophe - o3MKIaHnm) 3aHKuUp Oup Hewa Typmaru OpPraHM3MIApPHH ¥3
WM onanu. bysman kenu6 awku6, Gapua MaBKYAOTIAPHHHT, ity
WYMITIVIAH,  THDHK  OPraHM3MIApDHHHT TaOWaTra GYnraH reomordk
IWLCHPHEY  aHpUM  HHAMBHANAD MHCONMOA EKH TYpAap Ioupacuian
UHKMAraH Xomaa TYUIYHHITHHHT WIOXKH HVK.

Wlynnait kunud, mupux Moddanap — Guoctepa Gunau y3suit 6or-
AWHEIH THpHK opranu3Mnap TYnnamu. Tupux mMopganapaad dapiin Via-
PR, Meoncus mMoooanap — cailépa Ba KOWHOTHHMHT KOHCH3 MoOJLaanapH.
BHoc(epannnr sxxoHeHs MyxuTHa KaHTapiuIyBaH ailnanMa GuInk-knmé-
WU na reokumEpuii xapaénaap conup 6Ynuuiy MyMKuH. QuU3BKABHii-
WiMERHIE kuXaToaH THPHK Moananap KeckuH (apk kwiaad. Tupux
SPTRHNGM MYBO3aHAT X0JaTra Kejauiiy Ma3Kyp OpPraHH3MHHHT YHHMHI‘H
(WG kenanu. bysaa 6apya Monnanap XapakaTiaHumm TYXTainn.

Bakr wykran Hasapunan KapairaHiaa, THPHK (KOHIM) Moapanap-
Al Okapa€Hmap JKOHCHM3 MOAJanapaarura HUCHaTaH Keckiu bapk
Wi, Tupux moananapaa 6ynu6 yraguran Gapua xkapa&uiap Tapuxuii
MAKT MHKECHAA YMYaHANH, ABHH OPraHU3MHHHT YMPH HaBOMHIa COIMP
(ynanm; xoHcHs Moamanapaa sca Kapag€Hlap NaBOMHILUIMIH TeoNornK
flunpnap ynuamuna 6axonanazyu. Hatikana, THPHK Mojianap Suochepa-
I coamp GYnamuran Gapua monaa AIMALIHHYBH KapaCHAaPUHH K0KOPY
pIKaIa TesnamTHpagH,

Tupuk MommaruHr Vprasa xuméwii Tapkubu ep KOOMFHHHHT
Yprasa rapkubunan aHga dapranau (12.1-pacm)™. Ymyman, 6y epna
FNEIOPO/UIAK TALIKAPH, aTHIA 3 T2 NeMEHT YCTYHINK KHJamu: BOJOpOI,
YHIEPOJ Ba a30T. Yiap THPMK OPraHW3M OPTAHIAPHHK TALIKHI 3TAiH.
Uiprannsmiap Tapknduia Huc6aTan kKaMpok MUKIOpA ATFOMUHIHA, TeMUp
I kpemuuii xam Gop.

P B aymon. Teoxsnans Guocdeprr. —M.: Axanesus, 2010, C. 143,
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12.1-pacm. Tupuk moaganary Gavan dIeMeHTAapHunr
KIAPK KOHUeHTpauusaapu
Uly 6unan Oupra, Tupuk OpraHniMnapaa Gansp HOMup anementiap

necak 6Y1anm.
12.4, Buocpepanunr nakigo 6¥anmy
Axun KyHi1apraya nporeposoii pa apxei apanapu OupaamTupuaray
X0Jl1a KpHNTO30i] (rpekya kryptos — Maxhui, ﬁepxmmr‘au) €KH TOKeME-
puit ne6 HOMJIaHHO, “Koponru acpnap” cuarupa Tabpudnanap sy
Yynku 6y sakrra TETHILY Opranuk myns WaKMNaHHIWK Xakuaa xew
szﬂnaﬁ “&3ma Manbanap” 6ynmaran. By nasp (6usnuuur cahépamin natino

AETAPR AT keemacuaa swaga nacrra CYypHIAH. 1947 itunna Kanybnii
M Jkakapa neran CPAIA TaJKMKOTYMNAPHM Xalparian-
TR, Kefinavanuk “snuaxapa $aynacu” ne6 nom OJIraH, CKeNneTcHs
UPTARWIMAAPHIHT kYN connm  TomkoTran KONLOHMKAApH TonmWAaH Ba
spaanau (12.2-pacm)®,

12.2-paem. Janakapa paysacuumur TYP/iH XU BAKHAApH

Hlynra ¥xmam TOMHAManap 6Gomka *olinapna Xam asmknanmy,
Noaupran kynna 3auaxapa gayHacuny TYPIH BAaKWUIADHHVHT MuuTnat
HYEximapy Mabsaym, 1984 finna HyHaali KOH30TAAD YUYH “BeHn06HoNT-
WP neram ymymuit som Gepuian,

Afipum TonunManap Guora PHBOXNAHWIIHAATH NacTKU HerapaHu
I nactpokka Tymypau. “Cos6omny kakabekus” ne6 aranran won-
WIIPHAKT KONAMKIApH Xyna KH3HKapnu. bynap xyna KHYHK, K¥Hna-
e YnuaMu 30 mxm. atpodunaru nybakuanap k¥puuumnna 6Yu6, xap
UNpH y3yH OFKYacHHHHT yunna coabOHCHMOH YeumTara sra (12.3-pacm).

FE) naong

12.3-pacm. Conbonny Kkakabexus (€mmu 2 MApA. i)

1 Hinymon. Ceoxsmus Guocceprr, —M - Aranesia, 2010, C 145,
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®ur-Tpu (Kanybuii Addpuka) dopmanuscy Karnamnapuna xo3upr i

KYHra4a Mabiym 6¥nran ﬁax*repmmapﬂunr SHT KanuMmmiicu ne6 xucos
JlaHTaH 6akTepus Tomuwiray (12.4-pacm)

12.4-pacm. Xo3upraua Mabaym 6Varan ﬁalrrepnn.rlapnan 3Hr
KaqHMIHCHHMHT AeKTPOH MHKpogoTOCypaTy
(3,2 mapa. At ©ur-Tpy ETKH3HKAapH, Kany6nii Appnxa)

KaauMry y¥kungy XOCHIanap xucobaanany,

C¥urru naiTnapna kyn onumsap (T’ -A.3aBap3nn Ba Bowkanap) spur
€0Ina THpHk KOH30TNap mnaiigo O numu catépamiz aKKpeLHsacy
AKYHI2HHUIN 6Hnanok Oouwinauran, geray FOSIHH ongwara CYPHIIMOKA.
By epaa, cys, Hadakar anoxuna OPTaHH3M Typnapu, Ganky, THPHK
OpPraHu3Mnap cumbuosu ga YNapHHUHT Awam MYXHTHHH V3 yupra 0J1yBYH
OyTyH 6up skotzum XaxKu1a bopmokaa,

Wynpati KHTHG, Guochepa IBOMOLMACH CyKueccus (loTuHya

Bus “6uocdepa kaicu BaKTaa nadino 6ynray” A€rak casonra 6up
Heua  cabGabnapra Kypa Gatadcun TYyXTanué Vrauk. Bupununnay,

WIMItH Ouumnapu opacunaru Herapanap onub ramnasMokna. Jlekun sur

heocuiicn — 6uocepa natino O¥numnHuar Oupunyn Gockuunapunadk,
FOONOTHK  TADUXHUHT  KeHMHTH JaBprapuia #AKKOI HaMmodsy Gynran
MEXAHIIM — calEPaMH3HUHT KOHIM Ba KOHCU3 SMEMEHTNAPH OpacHaaru

BOFAMHHUIapHUET acocHil MexaHm3IMU “Apatina GowwiaHran”, Aiinan
Bnocepanuii “xounm-xkoncus 3KOTH3UM”, AXIHT TH3UM cudaruia, ep
HYETMNr reonormk reonoruk PUBOXIAHHII TapuXura Kywjiu TabCHp
R LSRRI KCIIMOKIa.
12.5. Buokoc MHCMJIap

bwocdepana, xounu Ba xoucms Tabuul kucMnapnan TallKapH,
VINPHIIE, MKMyanapn Xam, SbHU Typan KHCMNapHH, MacanaH, TYnpok,
T okap cynap, Gnochepanunr ¥3M Ba X.K.J1apHu ¥3 wunra onysum

IVIVIIMAap Xam katra axamusT xach 3Tanu. Ymap 6up saktaa MaBxy1
OV wcomm na woncns rabumii XOCHMlianapaaH TaulkHi TONraH Mypak-
RAE Ty y3uwnmanapaup. Yy mypakka6 Ta6uuii KHCMAAp
WINYREW Buoxoe mabuuii xeucmnap ne6 aranaim,

biokoe raGumit Auemnap Guocepa yayu XapakTepauaup. Bup
BRKTHMNE Yauan xam MOHIH, XaM KOHCH3 HCHCM.'Iap,L'laJ-[ TallK|AN TOonrad
BY Iy M anapim (Macanan, rynpok) Ypraumur naiituaa YnapHuHr
PP AR wormn MosLap. Gopnurn xucobra OllnMMaca, ynapHuHr
Cpm e it wnmlnni xoc vmpann anucnam yayu Ganaan Wyla
BT TV AT By wipmosin vial nann”, neb &ran B.H.Bepnan-
ORMH Homunm Yan xam Oy swoiwtn na MOHCHS MOLIATAPHUHT y3BwMii-
ARER, GRpP-OMPER MOCTRIE I i Yiapo TALCHPHHKT Ky3aTHIn MYMKHH
OV T a0mmit rum e alrub rypuban,

Hoiens MOJULEAPIH. THPIK opranusmnap 6unan Gornad TYPYBYH
P Xocuwianapaan sui AXAMMHATIMIAPH MKKpobnapaup. Axama Ky4-
POk “hormosun socuta” cuparuna Ouocdepannnr 6up Kuemu xuco6-
AN, OMpoK OMp BakTHHHT Y3upa xam KOHIIH, XaM JKOHCH3 XHCMIapra
NOC bearnnapan §3mna myxkaccamnaran BUPYCIAPHYU MUCON KeNTHPHII

Mymicnn. Kowiu momana BHpyCnap k¥naliuituany, xoncus MYX#TIa 3ca
KPHETAILI Xonatura Yraau. Snpocus comna Oprasu3mnap xucoGnaHyBym
rpoxapuomaap (OHOM. pro — onannaa, Ypuura; karyon — ANpO) Ba MWIAKN-
JHTaH Axponn Xyxalipamapra sra OPraHM3MIap TypKyMHra KHpYBYM
WKapuoriiap (rpexya eu — OyryHnaii, T¥nurnua) Suochepannunr Bapua

HiHK Oaxapamy. Bupramuxmga Kapanranja, ymoy MUKpoaysé xyna xam

yiaKkaH. ¥ 6ytyn 6nocdepanu Kampab onran 6§16, soHnu Ba XOHCH3
MaTepHa ypracuiarn Mypakkab Gormanumnapun Tamxun aranH, Oy
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MOLIANIAPHAHT §3ap0 TakCHPHHM TAbMHHMAMN N, Mukpoopranuzmnap i
XOITUC TYNPOK — TYIPOK 3Mac, 6anku, kxoHcus cybeTpataup.

Ep 1o3acugaru CYBJIAPHHHI XaMMacH Ba ep ocTH CYBRAPHHMIII
aKCapHAT KHCMH GHOKOC xucmnap TOH(acHra Kupamm, qyHku yaap xap
AouM MyalifH napasxana MHHEpaniawirad (Ipuran Tysnap xnco'ﬁura) B
6uoTHk (MproopraHmnmap) MoAxanapaau ubopar 6ynaau. Byuaaii cyn-
Jlap 1onKa nugHkanap cudarnaa Gapua karTHK AKHCMIIAPHHHT MHHE[.:I:LII
3appavanaputy Ypab Typamm, KHHCIApHU HAMNAHTHpPanH, EpuKnap OpKa-
JIH TOF }KHIjCﬂapHI‘a kupub Gopamu, KoAnapuu Oysamu, ynapnu xonnat
OJyBuM TyOa oprauuzmmap (k¥3ukopuH Ba X.x.) Ba anua Mypakkai
YCUMIIMKNAD PHBOXNAHHLIN YayH apouTnap aparub Gepann. Buocdepa-
HUHT 31 Mypakka Tysummnira sra N1aHeTap Mukgcaarn 6uokoc Taduuii
XOCHNagup.

Buocdepauunr xounu sa KOHCH3 MOIANAPHHKHT Y3apo TabCHPH
KHMEBHH 3MeMeHTnap anoxuna KHCMJTap Opacuia TaKCHMNaHHIINrE 01HG
kenand. Tupuk opranusmiap osuknanum Kapa€HHAA MyalisH 3IeMenTHH
I0THO, OGomka 6up snemenTHH HHKApHUIIH  KHMERHIT IEMEHTAD
anbdepenumaimscura onus Kenagy,

By sxapagn my Aapakana HO3MKKH, Hadakar JNEMEHTAApHH, Oalky
YJIAPHHHT H30TOILTAPMHH XaMm Ma3kyp XapakaTinaHura xanb xuman.
Buonorux *apaénnapaa HM30TOIIApHHHT Oynunnmn (myaitsn Tap3aa
TaKCHMITaHHLIH) XKOHCH3 MOANATAapaa Xam MYCTaxkaM cakianub Konaay,
Oy 3ca u3oTonnap HucHaTura Kypa KauyoHmapaup coaup 6ynran reonoruk
’apa€Hnap XOCHIANapHHUHT TaGHaTHHN (opranuk &xu HOOpramuk skan-
JMIHHH) OHIMHIAWTHPHUI yuyH oAnananu uMKonuHN Gepaan. bynna
KeIud YHKHIIH, Xocwi 6y mum liaponTiapu xap xun 6yirau MHHepan
MOLanapia TerHIN M3OTOMNIAPHUHT HucHaTy AHMKJIaHANY, macanay
kapbonartrapaa 'C)/’C, cynudunnapna — “C)2C); Typnu KHCMAapar
KHCJIOpOA H30TOMNapy KOHUEHTPATUHSACH murcbarunaru '*0/'°0 hapkHu
TaxJIHIl KHIMII OPKanH, XaTTo, KaJHMIH CYB XaB3allapHHHHI TNaseo-
XapOpaTHHH THKJIALI MyMKHH.

12.6. Xonnm Ba xoucu3 Moaaanap opacuaaru ¢papk

Kounu Moamanap xomcus MONIANADHHHT TabCHPHCHI Mamxy il
6yna onmaca xawm, YNap opacuna 6up katop dapknap 6op. B.I/I.Bepna\'ﬂ-
CKuif Oy KaGu 12 Ta dapkun n30x1a6 Gepran,

1. JKoucus momna Guocepa Ba yHuur erapacHian Tamkapua,
KOHJIN MoAnanap “6ocHM OpTHIIK Tydaliau WK Kuinsaguran® caiépa-
MUSHHHT aHYa 9yKyp KucMiapuaa 6¥aanu. XKomwnu Tabumii Mognanap sca

45 -
" B.Haymos. l'eoxmmn Guocdeps. —M.: Axanemin, 2010 C 148,
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akar Guocdepa ma ucnepe wakiga, JKOHAN OPraHM3M Ba YJIAPHUHT
M yanapn k¥ puniimma 6¥nauu,

Ao Kowews rabnmil sKucmiapaa KaTTHK KHCMIAp CHMMMTPHACH
Komytirira OViicynmaiiauran YHr €KW, 4an maki YCTYHIMTH HYK.
At opranmsmiap yuyH — 6opmux $asoBuit xkuxaTaaH Y3raua xonaria
O¥nwiun wa Tactep anccummerpuacura (VHIIMK-YariuK) acociaHraH-
i :\i]ulﬂ‘llli H30MEPNApPHUHT capallaHHIIH XOcC.

Lo Jlurm koHCM3 Tabuuii KuCM  QH3MK-KUMEBHMH Ba TeOIOrHK
wapadinap oknbatvaa maiino Gynamu, Wirapu KOHAM KM KOHCH3
PR sknemaap Maexyn OYnraHnurd €ku GVIMarasHIMrEfaH KaThH
fwiap, Oy epna  ¢usuk-kumEBHil napametpnap (xapopat, Gocwm,
BenTpanua) OUpHHYH YprUHra YHKaaH.

Hirm KOHIH Tabuuit UCM — THPHK opranmsm aca dakar Gowika
HpIe opranmampanraba Tyranaau. buocdepasa aGuorenes masxyn
LU

4, JKoHcH3 TabWHil KUMCMIapHH XOCH 3TYBYH Kapa€Hnap opxara
KAl MymkuH. JKoHmu TabuuH KHCMIApHE BykKyara KeNTHPYBUH
sipadinap sca Bakt 6¥ivua opkara Kalitapuna onMaiigu.

5. Xoweus xucmnap ¥3-Yaupan kynaitmina ommaiinn. Kowu
TGui xnemiap aca xynaivim opkamy naiifo 6Ynaau — aBBanru KoHIM
HGHIE kuemnapaan SHCM KOHITM  TaGHKIE KHCM BYXKYIra Kenaiw;
DUPHH-KCTHH YHHNT apioanapy waksuiasaan. By mypakka® 6mokumEsmuii
Apatinnap opKaiM aMaira OuMpHanm.

6. Koucuz Tabunit xucmaap conn calfépaHurr yraamara Gornuk
IMAC, DIk CAHEpaHMHT  MATEPUA-3HEPIHs XYCYCHATNApU Oian
mmctanazn. JKonwnw tabumit kucmiap comn dca Epuunr aHuk Gup
KOOMIM — Guocdeparunr ynuamnaps SwiaH MUKIOpHil GOFIaHraH.

7. Yonenz Tabuuii xucMuap Hamo#r 6YTHII MaliZoHu Ba Xaku
OYiinaa caitépa noupacuna vexcus 6Ynub, ynapHUHr Maccac reonorax
nakr mobalinuna y3rapud typamu. Kownwm xucmaap maccacu (kowmm
fabumii kucmnap TYnnamH) MyalisH Japakaga uekmamraH Gyau6,
Ie0NIOrMK naBprap mobaiihuna mespau ysrapmaitau &wu Top Howupana
Varapann. By Guocdepanu kampal onras HypaM KyEm SHEPTHACHHMHT
Mukaopu Tebpanniy Gunan Gorauk,

8. HKonews TabuuH KUCMIAAPHHHT HT KH4MK Yauamu MAaTepHsi-
Meprus  (MOAJA-3HEPIUA)HUHT IHCIIEPCHs JApakKacHra OOFIMK, ALHMU
MO Kali napakana “maiifanaHMmM” aToM, 3MEKTPOH, KOpMycKy:a,
HelTpoH Ba X.K.Jiap Xonathaa HamoéH OYnummm Gunan GenrdiaHany.
Kovicns Tabuuil KuCMITapHUHT 3HT KaTTa ymuamu 3ca caiiépa Vauamu
Gunan wexiaHany.
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JKounu Tabumii MuCMHMHT Snr KUK Ymgamu  wadac  oming
WapouTH 6unaHx, aCOCaH, aTOMIaPHUHT ra3iau GHoren MHUTpauHAcH Ouran
Genrunananm,

9. XoHcus Tabumii KHCMIIADHUHT KUMEBUH Tapkubu ynap naiijio
Gynran arpot MyxuT TapKHOUHHUHT yHKuEsCH M.

JKoHnu Tabumii KHCMJIAp KHMEBHH TapkuGuHu YNapHHHT Yau
atpod MyXuTaan spatamm, Haac oM Ba 03MKARHK OpKaiy smai pa
KYNaliMy yyyH (1bHu, sHru KOHIHM TabUMH KMCMIap ApatHimny Y4VYH)
3apyp 6ynram kumésmuii SNIEMEHTIAPHU capanab oaub Y3nawrrupann
Bynna ynap xumésuii JIEMEHTNAPHUHT U30TON TapKHOHHU yaraprupuumm,
LIy OpKailH aTOMIapUHHHT XOCCATapHHK Yarapriipa omnmm mymxus.

10. Ep nyctu Ba OuoctepaHunr KoHCH3 Tabuuii AKHCMAapuaary
KuméEpuii Gupukmanap — MOJICKYJIa Ba KPHUCTANIAP COHM YEKCH3 IMAC,

ATturu 6up Hewa mumrTa “epauk” Ba SXTHMON “KocMux tazona”
BY)XXyara kenraH Tabumii KuMEsuii Onpukmanap — MOII€KyJla Ba KpHCTa
NaHKapajiap MaBxyI.

JKounu Tabumii HHCMIApIard KUMEBHIT Ouprikmanap MHUKJOpH Ba
Y1apAaH TaWKWI TONTaH TaGHUH KOHIH AKHCMIIAD COHM YekcH3. Busra
MHITHOHNEO Typau xun OpraHHM3MNap Ba ynap TapkuGugarn MHLTHON-
MHLTHOKNIa0 MONleKy Ta Ba KpHCTan NaHXapanapu Mabiym.

11. Tabumit xoucuz KHCMIAp nonpacuaaru Gapua Kapaénnap,
PaHOAKTUBINK XomHcanapuaau TAIUKapH, MYXHTHHHT 3DKHH YHEprus-
CHHH KamahTtupanu. XKowunu AucMnap 6unan GornMK Brocdepana akc
ITTHpHAran Tabuuii kapaéunmap Guocdeparunr Ipkun 3HEPrUACHHM
oLiHpagu,

12, H3oronam apanawManap (epnars  KuMEBHi 3JEMEHTIIap)
Guocepanunr xoncus TaGuumii KHCMJIapuna ysrapmaiion (paamoaktie
EMHPHIHIINAH TawKaph). Kounu Tabumii AHHCMITAP YUYH 3Ca H3I0TOMIH
apanammMaiiap Y3rapuiiu Xapakrepiu.

Oxopuga 6aén stimran JKOHCH3 Ba THPHK Tadumii KHCMAap
(hapkunm TabpudnosuM Gukprap Mumma Sur bTHOOpAMCH  KOHM
OpraHH3MJIApHUHT KYnafuim KoOuTHaTH, 166 aiiTHin MYMKHMH,

Kounu Monnanap y3 mMaccacHHM kynafum iynu 6unan oprTHpHG
Gopuimra nuTHAMIY, GakaT smaim LIAPOUTH y4yH KepakiH Maxcyaoriap
~ MOLjanap Ba sHeprus OWNAH TaBMHHTAHTAHIHIUra Gornuk. Bup
Anatomes (amaToMes cys yrinapu — xyxaiipacu KPeMHUHNH KOOKK Gitan
Ypanrau 6up Xyxaiipanu opranusmnap) Kynail Wwapontaa kymaiiumm Hinn
6unan 8 CyYTKa mobaltnuaa cali€paMu3HUHT Maccacura TEHr Ynyamnaryu
MOIJa MacCacHHM ApaTHIuM, Keifuury 1 coat H4YHAa aca ymby maccann
HKKH Gapo6ap KYnalTHpumm Mmymxun,
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Ha3zopar caBosuiapu
I Armocdepaninr rapknbunn Tasprdnab GepuHr.
I'ponocdepa raz rapkndunn tappudnad Gepur. ;
I Armocepann YpraHuIIHUAT aXaMUATHHH TYWIYHTUPHO GepHHT.

4. ArmocepauuHr TY3UARIIUHK Tabprianr.

S Punpocdepa Tabpudunn aifTumr.
0. Epwosuparn cysnap Typiapiau Tabpuduiab Gepunr. ‘

/. Qkean CyBiapy TapKaJUIIHHA MHCOJLIap GuIIaH TYITYHTHPHHT,

i, Oxean pa ieHru3 CyBIapyuiard 3pUTManapHHy TabprduianT,

Y. Oxean Ba IEHINW3 CYBJapHa 3pUraH Ty3/nap MHKJOPHHE TabpHQIIaHT.
10, Kurbanapaard CyBHMHT MMHEpallaHHIl JapakacHHHU TabpuQrad
bepunr,

I, "hunocdepa” TymyHyackiu TaspHduianr, =

12 Jomim Ba )oHCH3 Moaanap HuMack Ounad dapkianain’




TIOCCAPHI

Anoman ¢uiuk maiizon — KysaTuiarah MalioH MHKIOpJIapHHHEI Hop
Man guznk Maiigon MHKIOpHAaH dapiianuwm. Yiap reoforux MYXHTHHII
GHp KHHCIM IMACTUTHAAH XOCH 6¥nanu. l'eodusuka reonornx KHCMITAPHHI
¢u3uk xoccanapu sa FEOMETPHK yiMaMIapu Y3rapuinm HaTwiacwia Xoc
6¥aran anoman tusuk MaHI0HIapHH aHHK 1AL YUYH XU3MaT KHAaH,

AcTenocgepa — IOKODH MaHTHAHMHT TUIACTHK KaTIaMH.

Armocdepa — (JoHoH. atmos — Oyr, xaeo) Ep nycrunu ¥pab onran ras
XOJIaTHIArH XaBO KOOHFM. ATMocdepa KOGHFHHHHT 3UHINrK Ganananukka
Ky Tapuiiran capu kamaitus 6opanu.

Buocdepa —  Epuuar THPHK  OpraHM3Miap Tapkairan xoGury,
Buochepaunnr Tapxu6u pa SHEPTETHKACH YHIATH THPHK OPraHH3MIaPHHM HI
$acmmaTu Gunan Goruk.

Byre peaykumscn — 6yw xaso yayH (®as) Tysatmacu Ba opanmk
KarnaMm yuyH TysaTManap HuruyIucHaan ubopar TysaT™a.

Feokumeénnii bapeep — snementnap MHIPAUHACHHHNT TE3JIHTH KeCKuH
KamainG ketaguran xyayn.

FevepomanenT H3OMOPOHIM — Xap XW/I BAIEHTIH 3TeMeHT arom-
THAPHHHHT MKKHHYH 3JIEMEHT aToMNapy Ounan ATMALUKHYBH,

Fuapocgepa — Epunnr cypnn koGuru. Tuapocepaunnr acocuit kucmi-
Fi¥ OKCaH, NIEHIH3 CyBAapH Tallkua Kujica, Hucharan KaMPOFHHY KYDYK/IHE Ba
€p OCTH (IPYHT) CYBIIAPH TAILKH/ KKIaTY,

I'pasumerp — orupnux KY4H MalJIOHHHH V/yam ac6obu,

[paBupaisenxa — €D OYCTHHHHI reonoruk TY3HaMuK Ba doiigany
KA3HAMANAPHA KUIMPUINHKHT reodH3nk yeyih., OFHPAKHK KyYu MalIoummHHu
Ep iosackna Takcummanmimuny ¥prauuuira acocnanran.

Ep mantumch — JuTocepa Gunan spo opacuiary reochepa. Yuu
TAWKH YTraH KUHCNADHUHT 3HYIHIH 3,3-5,5 r/em’. Manras IOKODH Ba Kyiin
KHCMAADra aXpaTuiany.

Hioanoman — OFHPIHK KYYH aHOMAJTHSJIAPHHMHT KMAMaTnapu rteur
Oyuiran nykranapuu Onpramrtupysun ynzuk,

Haosanentin H3OMOPGHMIM — OHD XUN BANCHTIM JMEMEHT atom-
JIADHHHHT HKKHHYH DJIeMenT aToMJIapH GHIIaH aIMalliHY BH.

Hiomoppuim — Oup kuMéBuii  3nement ATOMAADHHHHT HKKHHUH
KHMEBUE d1EMEHT aToMaapu Guian ATMALMHYB X0AHCacH.

Huauxarop MEMEnTAAp — MyalisH XyayLa Mabiym Typaars Qoiaanm
Ka3HIMa KOHJApH yupaml¥ MyMKMHAMIMIAH anofar GepyBuu XycycHaTiu
seMeHTAap. Maskyp ssieMenTaapHUHT MaBXYLIHTH o naiu Kasuamanapuu
H3Nalia MyXHM ME30H XHcOBIana H,

Knapk comn — ep njcru Tapkubura kupaauran alipum saemenTiap-
HHHT ¥pTava gous mu Knopu (oFRpaMry G¥iinya).

Jutochepa — Ep WAPHHHHT KATTHK CHPTKM KOGHFH, Y HKKH KHMCMIa
@Kparunrad {ep nycru sa TOKOPH MaHTHAHMHI acteHocdepa Katiamunan
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10KOpHIA HKOATANITAH KUCMH ), YHHHD KATHHIMIY TAXMHAHAH 40-100 xM. (Tormwm
Vikanapna — 200-250 km., okeannapaa — 2-5 km.).

Marasrnannm - tor AHHCIADHHHHI MAarHHT MalIOHMHH XOCH/ KWTHII
XYCYCHATH,

MHrpanss — 3eMenTIapHHHT FeOKUMERHT MYXHTI2 KYuuim (Xapakat-
JAHMLLH).

Munepan — (JIOTHH. “MHHepa”, SbHH MabIaHTH TOW, MabJaHHHHT
napuacu). Tor XHHCIAPHHUHT Gup-Oupnaan kuMméBui Tapkubu Ba duanx
Xoccanapu OnaH axpanud Typaauras TapkuGuil kiemu, Tenesuc KHXATHIAH
MUNepanaap Typiu GU3HK-kuMERHI Kapa&HIapHHHT Tabuuii Maxcy.10Tnapu.

Moxoposnuny werapacu — nmTochepa OMNaH MAHTHSHM aKpPaTHO
rypysun wuerapa. Okean octHaa 7 KM., TOFIH Vnkanap octiiua 70 xm.
UYKYPAHKAA KoHamIraH,

Hopman ¢usuk maizon — 6up xuuciu MYXHT ycTHaa xocun 6¥nrau
MO, perHoHan reou3MK TekiMpUILIapaa Epuunr tabuuit marmur ra
FpibiTanna Maitnonnapn. Hopvan Qusuk maiizon, onataa, yauanran Mekaop-
[P CHITHKIRIITUPHL — YpTaua KHitMaTra KenTUpHIL iyim Ounan onmsan.

Orupank Kyam — 10THu. “rpasrrac’ — OFBpIUK. OFHpIUK Kyuu Epuunr
toprmimie kyun (F) sa Epuunr ¥3 Vku arpodwna aiinanunm HATHHACHIA
Xocwn GYnran mapkasaan kouma (P) KYUJIQDHHHE TEHI TabCHP ITVAYHCH
KHeobnpnnm,

Ormpank Kysummanr wopman  kniimati — Epuunr 6up xunciu,
e nomsit 68 nram KOHuenTpuK KATHaMIapJan Tallkua Tonrau neb
AHCOTTRIEME W OFHPINIC KYSHIIIHE FCOML 103ACH YUYH XHCoBTaHTanH Hazapuii
KiMaTH,

Pagnoakrunank KumMEsni - onement  Gekapop  M3OTONHHMHT
VIeMEWTiap  sappa Exu osiponap  unkapub, ¥3-Yaumas  Gomka  JieMeHT
MIOTONHTa alnanuin KoOUIHATH,

Tupux moppanap — Guocepa Gunan  y3puit  Gornanranm THPHK
OpranusMIap TVILaMu,

Tpaucopmauns — rpasutanns AHOMAMHAIAPHH aXKpaTHIL.

®as penyxumusicn — 6y TyzaTuHu KHDHUTTaHJia Yiyaum HYKTacHHH
OKeaH caTXura HHCOATaH GATAHATHIH OPTraHu XMCOBra OMMHKG, OKeaH caTxu
Ba Ya4aill HYKTacH OPATHFMAA TOPTYBUH Mmaccanap #yk 1eb dapas kuannaau.

DeppoMATHETHIM — MarHUT MaiIOHHIA MATHHTIAHH L] Xoccacura ara
Ba By XyCYCHATHH MarHHTIOB4M Maion #¥konranuaan kefiun xam cawial
KOJIYBYH MAaTepHa/iTapHHHT XVCYCHATH,

Inurenes — (kenub yYukul, fo3ara KeaMul, mnaijo OVnum, peran
MABLHOHH AHIJIATajfM) MKKWAAMYM kapadd; ep 103acuaa MAaBKYyl TOF
KUHCNAPHIIATH Xap KaK1ai AHrH Y3rapuuuiapiy ¥3 Huura onanu.

Hapo — Ep mapusHEr MapKasuii KHCMM: 3USTHIH 9.4 r/em’.

Fosaknnauk — tor KHHCIADHHHMHT HYMAA Ko#Maamran HOTYFpH EKH
IOMaIOK wak1a 6yaran FoBakiap Ba Xap Xuia GYuLmHKIap MHIIOPH.
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