)
TN
1

ISSN 2079 - 6161

\

gz
]:
o
y

r
|

L4
| .’
I
b
‘ r
il ||||||

N

Nl

I'MAPOMETEQOPOJIOTI' U5
AKIHE IKOJI0T'UA

Op TOKCAHAA IbIFAPLLIATHIH
FBLILIMH-TEXHAKAJBIK JKYPHAJI

2013

I'MIPOMETEOPOJIOI'USA
" 3KOJ10I' s

ExexBapraibHbIM
HAYYHO-TEXHUUCCKHH KypHaAN

AJIMATBI




COJAEPXKAHHE
HAYUYHBIE CTATBH

A.B. Hepeaunyenko, Anekceii B. UepeguuyieHko,

B.C. YepeanmeHKo
Q ¢BAZKM MEXKIY THIAMM MAKPOTIPOLECCOB U KONMUYECTBOM OCATKOB Ha
mereocTannuax Ypankck n Kocranalt . ... ... . ... . ..., 7

JLA. Epuckorckas
BaakHocTe M TeMNepaTypa BO3Ayxa Ha NeaAHuke Tyilisikey . ...... .. 26

M.M. Moagaxmeron, JLK. Maxmynosa
Contycrik KasakcraH ayMarFbIHLIH Kap HAMbIAFBICHI
CHIIATTAMANAPLIHLIH AHMAKTLIK KIMMATTLIK e3repicTep Luenbepinaeri
DHHAMUKACHL . .ottt et ittt et a et e a s 32

E.H. Bunecos, H.B. CeBepcknii, B.1. Mopo3osa
HM3meHeHue neaHUKOBOH cHeTeMbl KasaxcTaHckoro AaTtas BO BTOPOM
nonoBHHe 20 —Hauane 21 BEKA . ... oot it it s 45

P.I'. AGapaxumos, A.A. JKaKcEIKeTLAHHOB
CToK B BepXHEM TedeHud pekut Eprue (Mptbi) ... ..o o ... 61

M.K. Bypauotaes, C.H. Kyu, A.B. Ulenteprep,

A.M. Byp.1uGaega
AHaau3 BNHAHHUA BECEHHUX nomyckoB pexku Eptuc (Mptbiw) Ha 06-
BOAHEHHE €E MOMMBL . ... i i e 68

HK.C. MycTtodaes, A.T. Kasbikeeba, K.JK. Mycrojpaes
PYHKIMOHATEHAA MATEMATHYIECKad MOJE 1L IPUPOAHOH cicTeMbl ... Bl
J.U. Hypmambetos, 10.®. JIuiii, A.A. Tyaenopa
OnbiT uecnenoBanuft onacHulx penbedooOpa3yioLMX MPOUSCCOB Ha
TeppuTopyy Kazaxcrana B Le1ax yCTOHUMBOrO pasBuTHA .. ...... .. 94
A.l'. Baneen
K n3ydeHnio 00BaNbHO-0CKIMHBIX IPOLECCOB B AMaTHHCKOH o0nactn 101
P.K. TemupGaesa, FO.D, JIbrii
Jxonoro-reoMopdonoriyeckHe YCNOBMA, CBA3aHHBIE C PazBHTHEM
APOMBILLIIEHHOCTH (Ha NnpuMepe AnMaTuHcKoH obactn) .. ... ... .. 109

P.KO). ToxmarambeTosa
MeponpHaTUs N0 CHUKEHHIO BOIAEHCTBUA ONYCTBIHHBAHMA Ha AEMO-
rpadHueckylo CUTyanHio KasaxcraHa u ux kaprorpaduposanue .. . .. 120



CONTENTS

SCIENTIFIC ARTICLES

A.Y. Cherednichenko, Aleksey V. Cherednichenko,
V.S, Cherednichenko

About communication between types of macroprocesses and an

amount of precipitation on the Uralsk and Kostanay meteorological

SLAONS L ..,
L.A. Eriskovskaya

Humidity and air temperature on the Tuyyksu Glacier .............
M.M. Moldakhmetov, L.K. Makhmudova

Dynamics characteristics of snow cover in the Northern Kazakhstan on

the background of regional climate change ......................
E.N. Vilesov, LV, Seversky, V.I. Morozova

Changing of the Kazakhstan Altai glacier system in the second half of

the twentieth and the early twenty-first century .. .................

R.G. Abdrakhimov, A.A. Dzhasiykel’dinov
Flow in the headwaters Ertis (Irtysh) River .. ....................
M.ZH. Burlibayev, S.1. Kuts, 1.V. Shenberger,
D.M. Burlibayeva
Analysis of influence of spring releases of the Ertis (Irtysh) River to
flood of its floodplain . ... ... . ..

ZH.S. Mustafayev, A.T. Kazykeyeva, K.ZH. Mustafayev
Functional mathematical model of natural system . ................

E.l. Nuormambetov, U.F. Lyy, A.A. Tulepova

Research experience dangerous relief-forming processes on the territo-

ry of Kazakhstan to sustainable development . ..................
A.G. Valeyev

To studying rockslide and debris stream processes in Almaty Region
R.K. Temirbayeva, U.F, Lyy

Ecology-geomorphologic  conditions  connected  with  industry

development (on the example of Almaty Region) .., ....... . ....,.
R.YU. Tokmagambetova

Measures to reduce the impact of desertification on the demographic

situation in Kazakhstan and their mapping ......................

26

32

45

61

68

81

94

101

109



HAVYHBIE CTATAH I'nopomeTeoponorus 4 ¥Ko10THA
Ned 2013

VJIK 551.581

Hoxrop reorp. nayxk  B.C. Yepennuuenko
Hokrop reorp, nayk  A.B, Uepeaunuenko
Kanj. reorp. Hayk Anekcedi B. YepeHuuenko

O CB3H MEXKJIY TUHITAMH MAKPOIIPOUECCOB H
KOJHYECTBOM OCAJKOB HA METEOCTAHIHAX YPAJIBCK H
KOCTAHAM

THIT TPOLECCA, THITH3ALHA, KOJTHYECTO OCAHKOB BBIIIE
HOPMAI, HIPKE HOPMEI HOBTOPAEMOCTH, AHA/IH3 DKCTPE-
MYMOB, HOPMbI, [IPOIHO3

Coenana nonsimra y6A3aMb KOIULECMBO OCAMKOE, BBINUOQIOULX
Ha M Vpamwex u MKocmauali, ¢ munamu  MAakponpoyeccos
I'A. Banzenzetiva u AJI. Kaya. YemanogieHel munsi MaKponpoyeccos u
Ux cotlemanuﬁ, npU KOMOPLIX uMeiom MECHIO IKCMPEMAIbHBIE BEAUYUHBL
cmoxa p. Kaiix (Vpar) s nepuoda, kosda cmox Ovlt ne 3apeyrupo-
san. floxazano, 4mo, HeCMOMPA HA NPUNYUNUATLHO DAIHble NOOX0dbl
GEMOPOs K munusayuy, ¢ ofoux CIYHaAX YCNewHo RPOSHOZUPYIOMCA
MOTBKG OCAOKU CGBILEE» U CHUNCE Y HOPMbBL. C;T!’:’()()Sam&’leO, HA OCHOBE
MAKPORPOYECCos cmox p, Haiivik 803MONHO APOCROIUPGEAM 8 MOKUX
HCE KAMELOPUSIX,

Crok p. Xaiiblk A0CTATORHO XOPOILQ KOPPEIMPYeT ¢ CyMMapHbIM FIO ABYM
MeTeocTaHuMaM (M) Ypansck M KocTaHait rogoBbiM KOAH4eCTBOM ocankoB. B pas-
BHTHE JAKHOH CBAZY Mbl MOTILITATHCH YRA3ATE KOMMYECTBO OCAIKOB, BHTIAJANOLIHX
Ha 3THX CTaHLMSAX C THNaMH Makpornpougeccos no ', Banrenreiimy u A.JL Kauy.
Hami paccMOTpeHbl BelWdMHbL OCANKOB 33 Bee Mecslbl rona 1o M Ypansck u
M Koctanail Bo B3aUMOCBA3H ¢ THNAMH MakponpoueccoB. [lns 3roro Ob1n B34T ne-
PHOA, KOra CTOK Dbl He 3aperyadpoBaH. Takoii nepuoa uMen MecTo ¢ ABAAUATHIX
rogos ABaauaroro seka no 1958 roa, 1.e. okono 40 jer. 310oro cYUTanochL AOCTATOU-
HEIM I NoNy4eHHs ofecneyeHHLTX BLIBO0E. Pabora npeacTarnsiack HEOOX004-
MOH AnA Ueliedl IPOrHO3HPOBAHUA YCIOBUH BbINAAEHHA U KOAMYECTBA OCAIKOB, YTO
ABnAeTcA OAM3KOH MM OTAaNeHHOH 1enbio mobblx HocleNOBanMil B nanHoi obnac-
TH. CpeaHsas roaoBas XapakTepHCTHKA MAKPOUMPKYTSALMOHHBIX YCIOBWIl ANs 3TOH

" KasHY um. anp-®apabu, r. AnMarst
HuctutyT npobnem 3xonorun KasHY um. anb-dapadn



uenu ManotpurogHa. [ToaroMy GBUTH R3ATHI exeMecsyHbIC JaHHble 00 ocanxax, Me-
cAlbl OblIN OOBEAHHEHDL] B XOAOAHLIA ¥ TeMIbIH Nepuoabl TIpy 210M B X0NoAHbIH
nepuoa ObLy BIAHOYEHB] CEMB MECALIEE ¢ OKTAOPSA MO anpenb BKMEUYHTENBHO. ITO
CleNaHO MOTOMY, UTO B CCBEpHLIX paiioHax KazaxcraHa, mnst KOTOPBIX OCYLIECTB-
TAACH aHailn3, CHEr, BbIMABIIMEA ¢ oKTA0pA MO anpeib, CXOAMT B nocneaned aekane
anpenst, obecrieunsas BeceHHuH nasonok. Jlanee Mbl pellitiH PaccMOTPETE, KaK CO-
rnacyerca BenuMHa cToxa p. JKalibik 1 KOTHYECTBO OCATKOB ¢ OJHOH CTOPOHEL, C
THITAMH MaKPONPOLECCOB — ¢ APYTOH.

Maxponpoueccsr no I'.5l. Baureureitmy, M3 Gonblwioro yucna tvmnu-
3auMid  MakponpoleccoB Hawbonee H3BecTHa THnuzaudg I .M. Baureureiima
BBHAY cBoeH NpocToTsl [3]. OTMeTHM, uTo OdHLMANBHLIE BONTOCPOTHbBIE TIPO-
FHO3bl Moroasl Kasruapomera 6a3MpyroTes Ha MaKpOHUPKYJISLHOHHOM METOAL
M.X. baiigana, paspabotannom cnenuansHo ans repputopuu Kazaxcrana. Me-
ton M.X. Baflpana umeeT, kpoMe Toro, uenslil pan perMoHaNbHLIX «TIPUBA30K
B BHIE KapT aHOMaNHil OT HOpMB] TEMNEPATY PRl ¥ 0CAIKOR, XapaKTePHCTHK NO-
N8 BeTPa B pasHbIX ToUKAxX PecnyGiukn # APYroe B 3aBUCHMOCTH OT TOFO WIH
apyroro tuna maxponporecca {1, 2]. Onnako B JaHHOM chydae TROW3ALMS
M. X. Baiigasa HaMy He HCNONL30BANAach.

Mbl OCYLHECTBRIIM CHAYANA NOMCK CBAZEH MEXAY MECAYHBIM KOJNHYECT-
BOM 0CaAKOB AnA cTaHundl Ypaneck u KocTaHall ¥ TUTIOM Makpompolieccos no
I".5. Banrekreiimy. JIng smoro GbU10 BEIMACICHO CPeiHE KOJHYECTBO OCAAKOR
XOJIOAHOrO K TENJIOr0 NEPHOIOB («HOPMar), OHO NPUBEACHO B COOTBETCTRYIHO-
weii rpadie Taba. 1, a 3aTeM MeCsMHOE KONMYECTBO OCANKOB OBUIO PazOnTO Ha
rpagauny 1o 10 MM B BONBLLYIO M MEHBLLIYHO CTOPOHBL OT «HOPMBI». 32 «HOPMY»,
Takum o0pasoM, B Hallell padoTe NpUHATO cpeaHee KOMNYECTBO OCAAKOR MO Ka-
X10i CTAHUMH. BEYUCTEHHOE 3a NEpHON NeT, BKNQUEHHKIX B obpabortky. s
xakaol w3 rpanauyit Oeina MoCUKHTaHA CPENHSA MOBTOPKEMOCTL B YHCTIE CYTOK,
T.e. CYTOK KQKA0rQ W3 TpeX TUMOR MakponpoueccoB no [3]. PesynbTaThl npea-
cTassiedbl B Tabn. 1. B uucnutene npueeerbl nakHbe 414 Ypanbcka, a B 3Ha-
Menarene — ana KocrtaHas,

B xonoanbiil nepuon ans Ypanecka v KocTanas «HopMa» ocaikor, Oy-
IOY4H COBEPIICHHO Pa3HOH ANA 3THX CTAHUMH, UMEET MECTO TIpM MOBTOPAEMO-
ctu 8,8; 10,15 10,2 cytok ans tunos W, E, C coorBercTenHo. Tlpu ysenuye-
HUN KOAWYCCTBA OCAAKOB ANa Ypanbcka NOBTOpREeMOCTL THna C Bo3pacTaeT B
cpenreM 0o 13,6 cyTok, T.e. Ha 3.4 CyTOK, UTo Pu3MUECKH NpasunLHO. [fosTo-
pAeMOCTL THNa W yMeHbltaetca 10 7.2 cyTok, (Ha 1,6 ¢v'). 4 NOBTOPIEMOCTh
Tuna E octaetcs, npaktuuecky, 663 WiMeneHui,
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[py panbHeiinieM yBeauueHHH KonwdecTsa ocankon, 1o 20 MM CBepx
HOpPMBI, MOBTOpAEMOcTb THRA C HECKOIbKO cHusKaeTes, ¢ 13,6 mo 12,1 cyT, no-
BTOpPAEMOCTL THNA W BO3pacTaeT ¢ 7,2 1o 11,6 ¢yT, T.e. na 4,4 cyT, a E yMeHb-
waercq or 10,0 a0 6,7 cyT, T.¢. Ha 3.3 cyTok. Jna Ypanbcka B X0n04H0# nepn-
Ol CHIOKEHHE TIOBTOPAEMOCTH Tuna E npu pocTe kxonuuecTBa OCAAKOB MOXHO
CYHTATh €CTECTBEHHLIM, BO3MOKHO HeoOXoaAMMBIM. B 10 xe speMst CHHKeHHE
noeTopaeMocTH THna C, X0TE W HE3HAUHTENbHOE, HECKOJILKO HEOMKHIAAHHO.
HanbHeillee YBeAHYEHNE KONYUECTBA OCAAKOB B YPaTbCKe NPOHCXOAMT 1pH
MTPAKTHYECKH HEM3MEHHOH NOBTOPFEMOCTH THIIOB. BHANMO, BO3pacTaeT poJib
HHTEHCUBHOCTH NPOLIECCOB.

ITpi yMeHbIIEHHH KOARYLCTBA OCAAKOB B Ypanbcke a0 10 MM oT Hop-
Mbl OBTOpAeMOCTh THNA E Bodpacraer ¢ 10,1 g0 11.6 cyTok, T.e. va 1,5 cyT mo
CPaBHEHO ¢ HOpMOi. ONHAXO MPH 3TOM BO3PACTACT, XOTA U HE3HAYUTENLHO,
nosTopaemocts THMoB C 1 W, Ha 0,4 u 0,2 cyT cooTBeTcTBeHHO. [t KocTaHas
B XONOAMbLIA neproa (Taba. 1) ¢ yBennueHdeM KonHyecTea ocanxos 10 MM ot
HOPMB! NOBTOPAEMOCTL THNIOR C n W yeennyupBaerca o 12,8 u 10,3 ¢yt coor-
BETCTBEHHO, a NOBRTOpAEMOCT: THNa E ymenbliaetcd Ha 1,7 cyT. Ilpy nanenei-
[eM yBenuYeHUH 0caakoB A0 20 MM OT HopMsl T1OBTOpAeMocTh Thna C
yMenbilaerca ¢ [2.8 no 11.0cyrok, twna E ua G,5¢yr. a tuna W — no
10.5 cytox. Takum 00paiom, 3aMeTHOE YBEJIHUCHHE OCAINKOB HE CONpPOBOWIA-
eTCs COOTBETCTB)!.IOUJ,MM VBeNMUEHHEM NPOJOIKUTENLHOCTH OCAAKOHECYILEro
tana C.

B Tennwiii nepnon «nopma» oca/xos B Ypankcke n Kocranae umeet
mecTo ipH nosTopaemoctd 9.0; 11.7; 9.7 cytok tHnoe W, E, C cooTBeT¢TBENH-
HO. 3ameTuM, UTO TONLKO MOBTOPAEMOCTh THNA E ang «HOpMB» Bbiile, vem
3UMOH, XOTH W BCero Ha 1,6 CyTok.

B VYpanscke npn yBennueHuM ocankos Ha 10 Mm yeenuyusaercsa no-
BTOpAEMOCTb THNOB C (Ha 2,7) NPHMEPHO [IPH TAKOM K¢ YMEHBLLIEHAY NOBTO-
psemocti THna E, ¢ 11,7 no 8,8 cyTOK. HeznauvrenbHo NOBBICKIACE NOSTO-
paeMocTs THRA W ¢ 9.0 5o 9.6 cyTok.

Mpy yBETWUEHHM KONMuecTBA 0caakos A0 20 MM OT «HOPMBIN He-
CKOJILKO YREAHYHBACTCA NOBTOpAemocTs Tina C, va 0,4, nw Tuna E — wa 1.1 ¢y,
0P YMEHBIIEHKY NOBTOPAEMOCTH Tia W 1o 7.4 cyTok, T.e. Ha 2.2 cyT. Janb-
Heltwee ysenuueHne ocankor o 30 MM OT HOPMBI UMEET MECTO NPH pocTe no-
sropaemoctd tuna C a0 16,2 cyt, T.e. Ha 3,6 cyT N0 CPABHEHUID C «HOPMOFI»,
YTG ecTecTBeHHO, OTMeUaeTca CHHXKEHHE NIOBTOPAEMOCTH THila W — Ha 2,5 ¢yr
M0 CPABHEHMIO ¢ «HOPMOH», U E —Ha 5 cyT.
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TMpwu cewkeHUNA KOIHUECTBA 0caAkoB Ha 10 MM oT HOpMBI B Ypasibcke B
TeIIklii NEPHOT HMEET MECTO CHHXeHME nosBropaemocTi Tvra C Ha 1.5 ¢yT {c
9.7 no 8,2 cyT) 1 Tuma W Ha 0,3 cyT (c 5,0 no 8,7 cyT) Npn pocTe NOBTOPAEMO-
crd Tvna E va 1,8 cyr (¢ 11,7 no 13,5 cyT). [1pu cHUkeHUH 0cankoB Ha 20 MM
OT «HOPMLI» MOBTOPAEMOCTh THMA C HEOXMJAHHO yBenuuHBaetTcs nHa 1.6 ans
NpH 3AMETHOM YBelMyeHun nosTopaeMocTd THa B o 15,0 cyT u cHimxennn
ROBTOpAEMOCTH TUNa W no 5,6 cyrox. B ofem, MOXHO cKa3aTh, YT B CTOPO-
HY CHHXEHUA OCAIKOR OT HOPMbI /A YPANbcka XapakTepHO MEHee 3aMeTHoe
cHWKeHHe nosropAeMocTd TUNa C, 3HauuTenbHoe — Thna W U 3HauuTetbHbIH
pocT tuna E.

B rennuiii nepuon ocaakn B Kocranae, B obuemM, HabnwonaoTes mpu
3HAYMTEEHO MEHBUIEM, YeM I8 Ypanbcka YBenuueHrn C, HO Npd pocTe no-
ropaemocTn Tvna E. TTosropseMocTs TMNa W NOCTENEHHO CHUxaeTea. Tak,
NpHY YBENHYEHHU OCANKOB HA 10 MM OT HOPMbI NOBRTOpAEMOCTE THNA E yBenu-
yuaercs Ha 0,2 cyr, a Tuna C apame noHmwkaetca Ha 0,1 cyT. [ToBTOpaeMocTh
THna W chnsunace Ha 0.4 cyT. JanbHeilliee yeennuenne ocalkoe Ha 20 MM oT
HOpMBI conposokiatock poctom Tna C no 10,0 cyt (na 0.3 cyT no cparne-
HHUKO € «HOPMOIi»), a nosTopsemocts tuna E ne wuamenunacek, 11,9 cyt. Iloeto-
PAeMOCTE Tuna W HeMHOro yBennuyunack - 0o 8.8 cyT. Ilpu nanbuefiuieM yee-
AMYEHHH KONMHECTBA 0calkoB 10 30 MM OT HOPMbl M Donee NPOUCXOOWT 3a-
METHOE YBenu4eHWe nosropaemocth Tina E - no 16,1 cyt, npy ocankax okono
40 MM — 1 Takoe *e 3aMeTHOES CHUKEHHE MOBTOpAeMocTd THNa W, TToBropse-
mocTs  pacter no 10,8 cyt npu ocankax zo 30 MM OT HOpMbI, a 3aTeM He-
CKOJIBKO YMeHbluaeTes. OOwwuii poct noeTopsemoctr THna C npu pocTe ocan-
KOB HEBENWK M B MAKCHMyMe He npesblliaeT 1,0 neHs Haa HOopMoii, B TO Bpems
kak THN E ypenmnuMeaeTcs B MakcUMyMe Ha 4.5 cyT, a THD W CHHWxaeTcs Ha
4.0 cyT rno cpasHeHUo ¢ HopMoit (tabn. 1).

Jna Kocranas cHusenye ocaaxos Ha 10 MM OT HOpMBI B TenNblid lepHon
CONpoBOKAATOCH cHIbkenueM Tura C: ¢ 9,7 no 5.8 cyT, Tuna W — poctom ¢ 9.0 ao
12.5 cyT W HesHauuTensHEM poctoM THNA E, ¢ 11,7 10 12.0 cyTok. [Tpy panbHel-
LIeM CHW:KEHHH KONMUECTRa 0cankob 10 20 MM noeTopseMocTs THNa E Bo3pactaer
20 13,0, Tuna W ymenbwaeres ao 10,7CyTOK. a nosropsemocTs Thnia C Bo3pacTa-
er a0 7,0 cytok. Takum oOpasom, npy ofuieit TEHASHLUH CHUXEHUA ROBTOPAEMO-
¢ Tuna C M HEKOTOpOM pocTe TUROB E 1 W NpH CHMXKEHMH OCAIKOB B TEIIbIH
nepuoa ans KocTanas xapakTepHO OTCYTCTBHE CTPOTOH TeHACHIIMA.

B cBA3H C OTME4EHHBIMH QCOBEHHOCTAMH, 3aKNIOYAIOUMMHUCA, KaK OT-
MEUEHO Bollle, B OTCYTCTBMY [ITABHOCTH B U3MEHEHHSX KOJIMYECTBA OCAAKOB U
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NOBTOPAEMOCTH THROR, ABTOPLL PELLWIM 3a4a4y YNPOCTHTS, COKPATHB KOJTHYeE-
CTBO rpaganmii ocankos g0 AByX. Jlanee paccMOTPeHa CPeaHAs NOBTOPAEMOCTh
THIOB MAKPONPOLECCOB 1T CNYYaeB, KOMAa OCafki «BbHUE HOPMBL» M KOraa
OHH «HIXEe HOpMED). Flpr 3T0M Fpajlanmio, B KOTOPYK) MOMAJ3ET «HOPMAay, Mbl
HCKIIOUMIIM H3 NoACcYeToB anoManni Boodue. JlaHHbie 0 «HOPMEY MCHONB3Y-
HOTCH TONLKO B aH@IH3e [Uin cpasHennd. [IpeacTasnanoce, 4To 370 obecneynT
fonpllKe Pa3IHYNA B NOBTOPAEMOCTH THMOB AT NaHHBIX rpafaumil. PesyasTa-
Thi PACYETOB MpeACTaBNeHs! B Tabn. 2 ana Ypanscka i B 1abin. 3 g Kocranast,

Tabnuua 2
Tunbt THPKYNFLMA PR OCAIKaX «HMAKE HOPMBI» W «BBIUIC HOPMBLIN, M ¥Ypansck

Ce3oH
Tun XONOAHBIH TEMIbIA
HUPKYAALHH OCAAKN, MM OCATKM, MM
<20 | wopma | >30 >20 | nopma | >30
w 9.2 8.8 10.5 7.9 9.0 7.2
E 124 10,1 1.7 13.9 11,7 9.8
C 10,8 10,2 12.3 8,6 9,7 13,9

Cpaerupad pjansbie 1adn, 2 ana M Vpaiecka ¥ NOBTGPAEMOCTH THITOB
A5 «HOPMBI», coaepxaiecs B Tabm. 1, MOXHO OTMETHTH caeayioume. B xo-
NOARBLIA NepHO/ KOAHUSCTBO BCEX 0CAAKOB «Bbille HOPMBI» Habatonaercs npn
CYIIECTBEHHO APYTroHd NOBTOPAEMOCTH THIIOR, MeM «HopMax. Tak., mosTopse-
mocTe THNOB W, E n C npr «Hopmer cocrasnser 8,8; 10,1 u 10,2 cyTok coot-
BETCTBEHHO, 4 NPH OCAJKAX «BLILIE HOPMbD} NOBTOPAEMOCTL 3TUX KE THTIOB
paea 10,5; 7.7 u 12.3 cyTOK COOTBETCTBEHHO, T.€, NPH BCEX OCAAKAX BbillE
HOPMBLE IOBTOPASMOCTE THNA W Bo3pocha Ha 1.7 Tuna C — na 2.1, a thaa E
noHu3ARack Ha 2.4 cyTox.

[Mpy acankax XONOAHOTO NEPHONA «HHXKE HOPMBD} NOBTOPAEMOCTE Th-
noe cocraennaa 9.2; 12.4 u 10,8 1na cOOTBETCTBEHHO. T.€. NOBTOPIEMOCTE W
cHu3Unach Ha 1.2 cyr. Tuna C Heckoibko Bo3pocaa, Ha 0.6 cyT, a Tuna L 3a-
METHO BOZpoCna, Ha 2.3 cyTok. B Tennbiii neprog npH ocagKax «BbLILIE HOPMBI»
B ¥Ypanbcke nosropsemocTk THNOR W, E .C cocrasnser 7.2, 9.8 4 13,9 ana co-
OTBETCTBEHHO, T.€. NOBTOPAeMOcThL THna C poapactaer nHa 4.2 cyT, a thma W
noxkaeTes Ha 1.8 cyt. [Hosropaemocts Tuna £ nonrskaercs Ha 1,9 cyr.

Ipu ocagxkax HuKe HOPMLI NOBTOpPAEMOCTh THIOB C M W cHikaeTes
He3HAuUTEbHO, Ha 1.1 cyT, a noBTOpAemocTs THNA E Bospactaer na 2.2 cyT.

O60b6uian nanHbie AA% Ypaiheka cheyeT OTMETHTh, 4TO H B XONOAHbI
M B TeNNbil MepPUOALL FOAA OCANKH BhIWIE HOPMBI HAOMIOAAKOTCA MTPH 3aMETHOM
pocTe nosTopaeMocty Tvra C (2,1 1 4,2 cyT cOOTBETCTBEHHO) ¥ CHUIKEHHR [10-
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sropfemocTd THNa E (2,4 1 1,9 cyr coorsercrBerno). IloBTopsemocts THma W
3uMoH BozpacTaeT Ha 1.7 1 1,8 cyTOK COOTBETCTBEHHO.

Ipy ocaakax HUXe «HOPMBI» W B XOJOAHYIO H B TENAYID YacTH Toja
IpeXkAS BCEro 3aMETHO BO3PACTART NOBTOPAEMOCTh THNA E, Ha 2.3 1 2,2 cyToK
COOTBETCTBEHHC. B XOJ0AHYIO HacTb rofa CHUKEHUA NOBTOPAeMOCTH THNOB C
H W npu ocagKax HHe «HOPMbi» HeT, a JIeTOM CHIKeHWe TTOBTOPAEMOCTH TH-
moe C » W coctaenset 1,1 cyTok.

PaccMotpum gaHueie ang M Koctanaif (Tan. 3).

Tabnuua 3
Tansl UMPKYNAUHA [IPH OCAIKAX «HUXKE HOPMLI» W «BbliLe HOpMbly. M KocTana
CesoH
Tun XONOAHBIA Tenanii
UHPKYNAUUH OCANIKH, MM OCaJKH, MM
<20 | wopma | >30 >20 | wopma | >30
W 8.6 8.8 11.0 11,9 9,0 7.9
E 12.0 101 8.2 12,3 11,7 12.5
C 9.6 10,2 12.1 6,2 9,7 10.0

B xononHblii neproj 0caaku «BblLIE HOPMBIY UMEIOT MecTo npu W, E n
C paeubix 11.0; 8.2 u [2,1 cyT COOTBETCTBEHHO, T.€. OTMEHAETCA 3aMeTHbIHA
poct C, na 1.9 cyt, W — s#a 2.2 cyT 1 cHIKeHNe nosTopsAemMocTd E — na 1.9 eyt
[2, 5]. Tlpu ocajkax «HWKE HOPMBI} MOBTOPSEMOCTH THNOB cocTaBaset 8.6;
12.0 n 9,6 cyToK COOTBETCTBCHHO, T.€. NOBTOPAEMOCTL THNA € CHU3UMOCL HA
0,6, Tuma W — na 0,2, Tuna E rospocna na 1,9 cyTok,

B Tennbiil nepHoa OCALKH Bblle HOPMbl HMEAN MECTO NPY MOBTOpAe-
mocTH THRoB W, E, C 7.9; 12,5 1 10,0 c¥T COOTBETCTREHHO, T.€. TIPU NOYTH He-
uameHHoM C (H0.3 cyT), cnabom pocre E (+0.8 ¢yT) v cavmennn W (-1,1 ey).
OcaIKH «BbILIC HOPMbI», CNEJ0BATENLRO, B 3TOM CE30HE 3aBHCAT OT HHTEHCHB-
HOCTH NPOLEeccoB GOJIBLIE UEM OT HX NOBTOPAEMOCTH.

Ilpy ocajakax «HHXKE HOPMbl» NMOBTOPAEMOCTL THNOB cocTasnder 11.9;
12,3 1 6.2 cyT COOTBETCTBEHHO, T.€. HMEET MeCTO CYLIeCTBEHHOE CHHXeHUe
noeropseMoctd THMa C (Ha 3,5 cyT), pocT NorropAeMocTH THNa W (Ha 2.9 cyT)
W ik Heboabloe yBesindeHue noeropaemoctd THRa E (Ha 0,6 cyt). B Koc-
TdHae, CNeAOBATENbHO, B TEIUIbIH MepHOo OCaNKH BblLLE HOPMbI KAK ¥ OCAAKH
HMKE HOPMbI MMEIOT MECTO ITPH MOBBIWEHHON NO CpaBHERWIO ¢ HOPMOH MOBTO-
paeMocTbio THNA E, B TO BpeMA Kaxk B XONOAHBIH — OCAJKH BhIUIE HOPMEI Ha-
61101210TCA NPU NOHMMXKEHHA! noBTopaeMocTy Tvia E, a HHxke HOpMbl — TIpH
NOBLILNEHHOH,



OcankH «BblLIE HOPMbI» B TEMNbIH MepHOa HMEWT MECTO NPH 710 CYTH
HeW3MeHHoH MoBTopseMocTH THMA C, a HIKE HOPMEI — NIPH 3HAYHTENLHOM of
CHIDKEeHUH. B xonoauelii nepuo/i Bce Hao0OPOT: OCAIKM Bbllie HOPMbL TIPH 3a-
MeTHOM pocte THNIOB E u C, a Huxke HOPMEL — PH NOYTH HEWZIMEHHOH OBTO-
paemocTi THna C ¥ 3aMeTHOM pocTe Tuma E. Kak nokxasano srille, B Ypaibcke
OCA[KH BbIIIIC HOPMBL B TCRILI TIEPHOL HMEIOT MECTQ TOJILKO HPH 3aMCTHOM
pocre C, a Tacke W W onHOBpeMeHHOM nageHun Tuna E. Ocaaku «Huke HOp-
MBI» — Ipy 3aMeTHOM pocTe E u cHipkenuu C, a taxwe W. B xonogaHeiit nepuog
TeHAEHUUU H3MeHeHus Tuna E Takue ke, kak W B Tennsii, a nORTOPIEMOCTL
TUNoR C u W pH 0CaAKax «HHXKE HOPMbD HECKONLKQ Jaxke BO3PacTaCT,

IIpeacTasaser MHTEpEC PACCMOTPETL AANSE, IPH KAKHX YCIOBHAX HMe-
€T MeCTo JKcTpeManbHoli crok p. JKalibik, T.e. Kakoe coueTaHHe THNOB JaeT
IKCTPeMANBbHO §ONBIIOE U IKCTPEMATBHO HH3KOE KOMHYECTBO 0CaikoB B afieux
yacTax BoaocOOpa oaHOBpeMeHHOo, KpoMe HallMX AaHHLIX Mbl BOCOONL30BA-
IUCE Takike | 7], uyToObl 400MTECA OonbLiel O0BLEKTUBHOCTH.

[MockonbKy 3MOXHM — MOHATHE OYeHb O0LEe, MBI KOHKPETH3HPOBANM
NOBTOPAEMOCTL KAXAOMO W3 THNOB MakpoNpoLEccOB B YUCNE CYTOK OTKIIOHE-
HUA NOBTOPAEMOCTH TUNOB OT HOPMBI TONLKG 338 NEpUodB! IKCTpemMyMosn. M3
AHHBLIX Tadn. 4 MOKHO BHALTH, MTO IKCTPEMYM CTOKA QNPEAENAeTCH CKopee
COYETAHHEM MaKpPONpPOULCCOB, d HE TO/IBKO THNAMY 30XN.

Tabnnua 4
Ceasb BeIMUUHBI cTOKA p. HKakiblk ¢ OpMaMH LIHPKY.IALNH

Tun uMpxyaammy

Bua skcrpemyma [lepuon Tuner ans nepuosos | Tlo Banrenreiimy
3KCTPEMYMOB CTOKA (anoxu)
min 1928...1930 W (9), C(-26),E(15) W
max 1949...1958 W (-19), C(+9), E{18) E+C
min 1970...1984  'W(-37), C(-25). E{64) E
max 1998...2002  W({41). C(-14), E(-26) W

Ipumeuanue: ® ckobkax naHo cpennee (B Tepectere Ha rol) OTKIOHEHHE
NOBTOPAEMOCTH THIIA OT HOPMBI B YMC/IE CYTOK.

AHaNM3 2PKCTPEMYMOB pacxoaa Boapl p. Aaliblk, comepialimxca B
TabJ. 4. Mokasad, 4TO MHHUMYM CTOK2 B TPWALATbIE TOABI HMEN MECTO MpH
npoueccax W(9) + E(13). I1pn arom tun C (-26) ¥Men HAKMEHBLUYKY MOBTO-
pAemocTh. Bropoit MuaMMyM cToka B 70-¢...80-e roger umen MecTo B anoxy E
npH Npeobianalouled OBTOPAEMOCTH 3T0r0 THNA, E(64), npy npuMepHO Takoii
ke nioeTopaeMocty THna C(-25). Tun W(-37) Oein BoIpaxmen Toxe cnado.
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CrienoBaTenbHO, MMEBLINE MECTO ABA MHHUMYMa ¢roka p. Halbik Ha-
Onoganuck OpH JOBONLHO Pa3HBIX COUETAHMAX THNOB. MuHumym 30-x rojaom
MMEN MECTO MPH 04€Hb HU3KOR moBTOpseMocTH THNA C M ¢ HEBLICOKHM Mpeod-
napatHeM TWna W OpH HE3HaYUTENLHOM MpPEBLILLEHHH HOpMBE THROM E. Mu-
HUMYM BOCBMHAECATHIX TOIOB UMEN MECTO MPU BRICOKOM NPEBLIICHHH HOPMbI
turioM E u ougHb HU3K0il ToBTOpsemocTyt Turopr W u C (cM. Tadn. 4),

MakcHMyM CTOKA B NIATHASCATHIE oAbl HAbMIONAICA NPH HEKOTOPLIM
npesbitieHHd HopMel THNOM C (9) ¥ THiiom E (18) mpu nosTOpsAeMocTH HMke
HOpMBI THIAZ W (-19). MakcumyM IBYXTHICAYHDBIX FOJOR HMEN MECTO NpH Mpe-
obnazanun tHna W (41), nu3koi noeropsemocT Tuncoe C (-14) u E (-26).
CnenosatenbHO, H MakcHMallbHbiE cToK p. JKailblKk MOXKET UMEThL MecTO [IpH
JNOBOJLHO PA3HOM COYETAHHHN THIOB LIUPKYIALHH.

Takum 06pazoM MOXKHO BUAETh, UTO BIBOALI, MofyucHHule [liknse-
BoIM A.C. [7] n aBropamn B 00meM xopomo corsacyiorcs, [TocKonbKy HMeeTcs
Mo CYTH ABa BogocOopa, OMH BOCTOHHEE, a Opyro# 3anaaHee KxkHoro Ypana,
TO COHETaHHe JBYX THMOB MAKPOMNPOLECCOB, PACCUMTAHHOE HAMMW, ABNAETCH
o0bIuHBIH curyauueli. MHHUMYMBI CTOKA WMEIOT MECTO NpPH MAKCHMANBLHOMN
nosropaeMoctd TUna E ¢ Hu3ko#t nosTopsemoctsio THNa C U W, Wil npu Bei-
cokoi nortTopseMocTH THNOR W u C. MaxcuMyM CTOKa MMEET MeCTO [IpH Tune
C nan W ¢ JOBONLHO BLICOKOH WX NOBTOPAEMOCTLIO.

Bmecre © TeM CBH3E Medkly rOJORbIMU KONeBaHUAMM CTOKA W YHCIIOM
CYTOK 3a roji ONpeAencHAOre THMIMA LUHMPKYNSUWHM OKaszanack cjiafol, uTo Mbl
oTMeuand no xojy anaiuia. Kak ormeueno B [7], roapl naubonbiel W Hau-
MEHbLICH BOAHOCTU NOAOTABIMBAIOTCH B TEYEHME JIMTENLHOIC Nepuoaa W
HACTYMAIOT, KaK NpaBUIo, B KOHUE TOH 3MOXH, KOTopas 00ycilaBniBaeT Hanbo-
nee 6naronpuATHLIE MW HeGMaronpHuATHEIE YCNOBUA (OPMUPORAHWA CTOKA B
AaHHOM paiione. ITH ycnoBhA GOpMHPYIOTCH B T.4. M B IOBTOPAEMOCTH THIIOB
MaKpOMpoLECCOR H MX coUeTanuit. BO3MOXKHO, YTO MCIONBIOBAHNE NOBTOpAE-
MOCTH MAKPOTUNOR HMEET CMbICH TONBKO ANA TIPOTHO3UPOBAHUS CHTYALMH
«OCAJKH BbIlC HOPMbI» K «OCALKH HIKE HOPMbI». VIMetoTes, kxpome Toro, aApy-
rMe MHAEKChL. XapakFepusyloulde oOLYK HMPKYIALMIG, TIOKA3asBuine CBOK
sddexTuBHocTb. [losTOMY MCCNEA0BAHNA B JAHHOM HamnpaslieHHW aBTOPbl Ha-
MEpEHbI NPOLOTHHNTD.

Makponpouneccs) no AJL Kauy. PaccMoTpuM Janee TOT iK€ BpPeMEH-
Hoil paa ocazkoB no M Ypansck u M KocTaHaif BO B3aWUMOCBAZM ¢ THNaMu
AJL Kaua. Kak u3sectno [5, 6] Kau Beinenun ABa THna MakpouMpKyIsALHK:
30HAJIbHBLIH H MEPHANOHANLHBIA. B KaXKn0oM n3 TUMOR, B EPBYIO QUEpenb B Me-
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PUIHOHANBHOM THME, OH BhlAeNAeT Mo uyetkipe dopmel uupkynsaunu L, 3, C u
B. OTanuuTensAeie caoifcTra kaxkaAoH U3 GopM M XapakTepHBIe N0AA AHOMANHH
I HUX B 3aBHCHMOCTH OT NEPHOAa roja npuBeaeHs B [5, 6], I'naesHoH oTau-
yuTensHol ocofeHHOCTHIO THIH3AUKY Kaua ot Tunn3aunu Banredreiima spns-
¢Tca TO, uTo B THNH3auuu Kaua oueHnBaeTca MHTEHCHRHOCTh UMPKYHILINY Ye-
Pe3 COOTHOIWEHHE MepWHOHANBHON cocrarmaiounlefl BeTpa K 30HATBHOH Ha
yposHe 500 rIla B AECATH NOCTOAHHBIX TOYKAX B [IPSALIAX NEPBOrO ECTECTRECH-
HOro CHRONTHYeckoro paiona. MMeHHO no BeIM4YMHE MHTEHCHBHOCTH pashe-
NSKTCA J0HAMLHEIR W MepUAUOHANRHBIA THITEL. HamWuue TakHx ZOMOMHUTENb-
HbIX XApaKTePUCTHK KaKk yBeJWyeHHe uncia GopmM LUPKyNAUMKH W NaHHBIX 0b
MX MHTEHCHBHOCTH NMO3BOJACT HAJACATHCH, YTO TECHOTA CBA3EH MEKAY KONMHYE-
CTBOM Ocagkos B Ypanscke i Koctanae H Tunamu (popmamu) UUPKYILIHN 1
UX MHTEHCHBHOCTERIO Oy 1ET N0CTATOUHO TECHOMH.

B Tadx. 5 npupeacHo pacnpescrnelne ocaaxkos B Ypalnbkcke MO rpaiaiu-
aM depe3 10 MM 1 THRBI UMPKYASLAY, NDH KOTOPBIX 3TH OCAJKH UMENU MECTO,

Jns Ypanecka B XON04HBI TEPHOA 3aBHCUMOCTb KOJIMYECTBA OCAIKOB
0T GopMbl LKPKYIALMK caadasd i HeOAHO3Ha4YHad, Tak, yBeaHMYeHHE KONHHECT-
Ba OCALKOR CBEPX 3UMHEN HOpMEIL 10 60 MM/Mecs1] CONPOBOAKIAETCA 3aMETHBIM
cumkeHuem nosropaemoctr GopM 3, C w B 3anagHoro THna. T.e. WHPOTHOTO,
TONABKO NIOBTOpAEMOCTb Qropmbt L] Bospacrer. Oanake ocofbeHno Gonblioe Ko-
NH4ecTBO Ocankos, Oonee 60 MM/Mec, HabatoaaeTcs npu obeld HU3Kol NOBTO-
paeMocTy THNa 3.

[pu MepHAEHOHAILHOM THTIE C YBeIHUYEHWEM KOMIMYECTBA OCAAKOB OT
Hopmei 10 50,1...60.0 MM pe3ko, Gonee uem B [Ba pasa, BO3pacTaeT [oOBTOpde-
mMocTs dropm 3 n 1 iipn ymeubinenuu dopmut C 8 4 paza. Onnake npy ocaakax
6onee 60 MM noeropsemocte dopmel C Bo3pacTaeT B TpH pa3a, A0 J CyT B Me-
cal, a noeropaeMocTs dopm Ll M 3 yMmeHbluaeTcs B ABa pasa. [loBTopaeMocTL
dropMbl B cocTaBnaeT MeHee 0AHOrO AHA ANS BCETO JMANA30HA OCAIKOB BblllE
HOPMBT (Tabn. 5).

Ecnu paceMaTpuBaTh CyMMapHylo NosTopaeMocTs opm 6e3 yuera MH-
TEHCHBHOCTH, TO, KaK M CleJ0Bal0  OXKWAATh, H3  @HAIW33  BhILLE,
50,1...60,0 mM/mec pocT ocankoB HAbNOAaeTCs MPU YIBOSHHK NOBTOPAESMOCTH
dopmel 11 (1o 14,7 cyT), nonyTopHom yBenHdeHnH dopMel 3 U 3HAYHTENLHOM
cHyKeHuy nosropsemocTd opmer C. Ocaaxu Gosee 60 MM/MeC UMEIOT MEcTO
npy BospacTauuy dopmel C a0 8.6 aH9 M 3aMETHOM COKpALLEHWW NPOAO/KH-
TenbwHocTH Gopm L 1 3. TloTopaemocTk opMel B ocTaBanack okono 3 cyTok.
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Taxum odpaioM, cyMMapHas MOBTOPAeMOCTE opM (Oe3 yieTa HHTEHCHBHOCTH)
ONpesEnALTCA UX TOBTOPAEMOCTAIO TIPH MEPUAMOHANLHOM THIIC (M. Taldn. 5).

B xon01Heiil meproa ocanki «HDKe HOPMbIY HAOMIORAIOTCA NPH NPaKTH-
YECKH HEM3MEHHOM qucne cytok tuna 3, 13...14 cytok. [Ana Tuna M xapakrepto
3aMETHOE YMEHbLLIEHHE [IOBTOpAeMOocTH (ropmbl C ¥ yBReaHYEHHE NMOBTOPSEMOCTH
topmel 1 ¢ yMeHBIneHHeM komuuecTBa ocanxkoB, Gopme 3 v B e umelor Bhipa-
HKESHHOTO N3MEHEHUS IIOBTOPAEMOCTH [IPH YMEHBLIAIILEMCS KONUYECTBE OCATKOB.

Jia ocankos meHee 10 MM/Mec XapakTepHO BO2PACTAHHE TIOBTOPAEMO-
CTH MEPUAHOHANBLHOTO THNA 10 25 cyTok ¥ ocnalaenne cy MMapPHOTO 30HATTRHOIO
nepenoca 40 5 cyTox # MeHee. CenosatensHo, ocnadiieHne 3anaiHo-BOCTOMHOH
COCTARMAIOMIER 1 YCHNEHWE MEPHAMOHANIBHBIX THIIOB NPHROJAUT K 0coDEeHHO Ma-
JIOMY KOJIMYECTBY OCAJKOB, T.K. OCN&0/AETCA BBIHOC BNATH ¢ ATNAHTHKH.

B tennuiii nepuon B YpanbCcKe OCAAKH «BBILIE HOPMBIY OTMEMANDTCS
NpH pocTe MPOAOIKHTENLHOCTH (GopmM 3 1 LI B nosiTopa - ABa paja ¥ CHUKEHHH
ob1wedi nosTopsieMocTy hopmbl C Bo ¢ToNILKO ke, [ToBTopaemocTs hopMel B He
MUMEET BLIPAKCHHOHA TeHgeHLnn (Tabn. 5).

[ToTopaemocTe Beex GopM THNA 3 NMPH OCAAKAX «BLIIIE HOPMBI» HE
npesblaeT 10 cyTOK M 2TO HIKE, 2eM ROBTOPAEMOCThL 3TOrD e THNA B XO-
JOAHBIA NEPUOA NPH OCajKax BbllLE HOPMbL. JleToM, cliefnoBaTensHO, OCaaKH
«BBIIIE HOPMbI» BCEX IPaialuil UMelT MecTo npd Oonee BHICOKOH MepHIHO-
HANBHOCTW, 9€M 3HMOH.

C yMeHbLIEHHEM OCAIKOB «HHXKE HOPMbLI» MO IpajallliM 3aMeTHO 0/-
HOBpPEMEHHOE yBENHYEHHE TIOBTOPAEMOCTH GopMbi 1] MepuIHOHAMLHOrO THIIA ¢
3 Ao 11 cyrok u Gostee, a TakkKe BLICOKAS, YETHIPE — CeMb LHEH, NOBTOPAEMOCTh
dopmbt B atoro e rena. Habmoaaercs Takke cHUMXENUe NOBTOPIEMOCTH
dhopmet 3 oftoux Tunoe ¢ 8 1o 1 cyTok.

Jaa ponydedns Oonpluei ONpeasAeHHOCTH B CBAZAX MEXAY KOAWYECT-
BOM OCEAKOB ¢ QOpMaMi LMPKYAALUY Mbi OOBLEJUHMANN OCAJIKH B 1BE IPYNIbI
OCaKH «HHKE HOPMbI» ¥ OCAAKH «BBILIC HOPMLI» A8 TEMIOr0 W X0JOJHOTO
nepruoaos. PesynsTathl AnA Y panseka npueeaeHsl B Tada. 6.

MowHO BWAETH, YTO ONpeleTeHHble pPazlHdMsA NOBTOPAEMOCTH (OPM
UMPKYJSLHE A7 OCAJKOB BbIIIE N HUXKE «HOPMbLI» UMeroTes. Tak, B X0104HbIH
NEpUO] CCAAKH ¢BLILE HOPMBI» HMEKT MECTO FIPH CYMMAPHOI TIOBTOPAEMOCTH
tdopmbl 3 B 9.1 cyT, 2 0CanKH HMke HOpMBI — 6,8 C¥T, T.¢. HUKe Ha 2 3 CyT.
CymmapHas noerapgeMocts GopM L1, B npu ocankax «HHXKe HOPMBI» B Cpejl-
#em Ha 1,5 u 0.9 cyT cooTBeTcTREHHO GOnNbLIE, YEM NMPH OCANKAX «BHILLE HOp-
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Mbl». CymmapHas ToBTOpsieMocTh opMbt C NpH OcCamkax Bbilleé HOPMbI HA
0,4 cyT Kopoue, 4eM [PH OCAIKAX «HIEKE HOPMBbIX.

Tabnmnua 6
Maxkponpoueccs no AJI Kalty (4HC/I0 CYTOK) M OTKIIOHEHHE OCAIKOB OF
HopMEl. M Vpajibek

Tu Dopwa Xonoanbli Tennbii
<30mm | >40 mm <30MM | >40mm
Lf 4,1 4,0 2.8 2.4
3 3 23 3.8 2,0 1,8
C 4,1 4,0 3,2 4,7
B 1.7 1,2 2,6 0,5
L 4.9 3.6 8.2 5.7
M 3 4,6 5.3 1.8 7.1
C 5.8 5,5 5,5 3.6
B 24 1.5 5.5 4.8
L 9.0 7.6 11,0 8.1
5 3 6.8 9.1 38 8.9
C 9.9 9.5 8.7 8.3
B 4,1 2,7 8.1 5.3

IosTopAeMocTe GOPM 30HANBEHOMO TMNA CYLIECTBEHHO OTNHYAETea AN
¢opmel 3. Tpy ocaakax «Beilie HOPMbI» OHA Ha 1.5 cyT Gonblle, Yem KOrgd OHH
«HWXKE HOPMbL». [l14 MEPHAHOHATLHOTO TMNA 3HEK PasNMuMil B NPOAOIKHTENb-
HOCTA OpMbI 3 COXpaHASTCS, HO CaMa Pa3HOCTL YMeHbluaeTcs 10 0,7 cyT.

CrnenoBatenbHO, OCAJIKH «BbILLE HOPMbI» B XONOAHBIN nepuoj ofpeae-
JIAIOTCA TPOAOIKHTENBHOCTBIO (FOPMBI 3, NPH 3TOM €€ NPOACTXATENLHOCTE NPH
30HANILHOM THIIE 3HAYHUMEE, YEM NTPH MEPUANOHATILHOM. B uenoM ke B XonoaHo#H
NEPHOI OCAIIKH «BBILLE HOPMbIY ONPEISIIAOTCH YBETHUEHHEM NPOAOIAKUTE ILHO-
¢4 (popmbl 3 HEIABUCHMO OT THTIA, W yMeHblueHneM THros L n B.

B Terwblii MepuOA pasivuMn B NOBTOPAEMOCTH QOPM NpH OCANKAX «BbI-
ILIe» H «HHKE HOPMBIY» 3aMETHO DONbLLE, YEM B XONOIHLIA. 3T0 Npexae Bcero pas-
THYUA B CyMMapHOH NOBTOPAEMOCTH GOPMBI 3: IPH OCAIKAX «HHIKE HOPMBI» OHH
COCTABNAIOT 3,8 CYT, a [IpH «BhILIEC HOPMBI» — 8.9 CYT, T.€. Ha 5 cyT Bonbwe. Kpome
TOrO, MpH OCA/IKAX «BLIUE HOPMbI» [10 CPABHEHHIO C OCRAKAMM «HUXKE HOPMBIY
cyMMapHas nosTopsiemocTh (opm L u B cHinkaetea ¢ 11 a0 8,1 ¢yt n ¢ 8,1 10
5,3 cyT cootsercTeHHO. OCHOBHOE DA3TUuMe B NPOJOIGKHTRIBHOCTH (GOPMbI 3
. HMEET MECTO LA MepuadoHansHoro THna 1.8 u 7,1 cyT A8 0caokoB «HUME» W
. «BblLLE HOPMEID» COOTBETCTREEHHO. OCHOBHBIE M3MEHEeHHS dopmbl 1] uMeloT MecTo
“{;'roxce NpH MEPUAHOHANIBHOM THNE, 8,2 H 5.7 CYT cOOTBETCTBEHHO, a dopmbl B — B
k. 30HATEHOM Thie, ¢ 2.6 10 0,5 cyT cOOTRETCTREHHO.




Cymmaprast ioropsaeMocTs GopMbl C TIPH 0CATKAX «BHAUE HOPMbI» He~
CKOJIBKO HHKE, YEM IIPH OCATKAX «HHXE HOPMbL:, 8,7 v 8.3 cyT COOTBETCTBEHHO.
JUs 30HANLHOMO THITA pasHMUA B NOBTOPSEMOCTH JTONO TUTlA MEHAET 3Hak: 3,2 u
4,7 cyT, 3aT0 A7 MEPWIHMOHANBHONO TMNA MOBTOPAEMOCTH dopmbl C Haubonee
3HAUMMa: 5,5 11 3,6 CYT AiA OCAIKOB CHIDKE) U «BLILLE HOPMLIY» COOTRETCTREHHO,

Cornacxo [5, 6] U B XONOOHOM A B TCNJIOM NOAYTOAMH TIOAYYUIH, YTO
npy dopmax L u B ocaskax sananuee HOxuoro Ypana «Hike HOpMEL». [lpu
gopme C cnesyeT OKHARTL OCAAKOB KHHIKE HOPMEI», XOTH NIONOKEHHE USHTPOB
aromanuit apyroe. [lomyueHHble aBTOPaMH Pe3yIbTaTH B 0DIUEM COINAcyYIOTCa
¢ nauHbiMH [7]. OnHako, kak caeayer v3 1adi. 5, nipy BLICOKOH NIOBTOPIEMOCTH
¢opMbt Ll BOIMOXKHO BBLINAJACHAE 3HAYMTENHLHOTO KONUUECTBA OCAAKOB B
Vpanbcke B netHee Bpems. [Ipoueccsl 8 NOKOKHE, pacnoNoKeHHON BOCTOYHEE
LEHTPATRHOIO (I0MKeHUs rpebha, onpeaensionero GopMy, MoryT GeiTh 00C-
TATOYHO aKTHBHBLIMK. Torna ofaacTh NONOKUTENLHBIX AHOMANMIT OCAIKOB C
LEHTPOM CeBepo-BocTouHee Ypana, cornacto |1, 2, 5. 6], saxgareieaer w 10x-
Hulii ¥pan, BrAtodas cesepo-3anas Kalaxcrava (Ypanbcek).

Jna M Kocranai BEUTONHHM aHATN3 JaHHBIX 32 TOT ske BPEMEHHOM ne-
puoR 1 1o TO# ke MeToauke, yTo Ang M Vpansck. [Tockonbky BpemeHHoH ne-
PHOZ OJHY Y TOT Ke, 2 cTanumu ¥Ypanbck u KocTaHal HaxoaaTcs B OZHOM H
TOM Ke €CTECTBEHHOM CHHONTHYECKOM PAiloHe, TG N MaKporpoueccel By ayT e
%e. Onxaxo, Kocranail pacnonoken BocrouHee HOxnoro Ypana B opyrom pe-
FHOHE, MOITOMY (JIHY M Te e npouecchl OYAYT NPUBOANTE K PA3HLIM KQIH4YE-
CTBAM OCatKOB B Ypanbeke U Koctanae. JipyraMu cjloBaMU OAHHM M TE XKe rpa-
NAuKK KONHYECTBA OCAAKOB Ha 3THX CTZHUMAX OYAYT HMETb MECTO MPH PasHBIX
MaKponpoueccax. DTH pauiiug 1 NpeACTaBIfioT uutepec. B Tada. 7 npuse-
AEHbl JaHHBIE O NOBTOPAEMOCTH (QOPM UMPKYIALMH TIPH PasHblX Tpajanysx
KOIW4ECTBA 0CAAKOB OTAENLHO AJIE XON0AHOIO ¥ TENIOIo REPUOOB.

B xonoauslfi nepuoa M3MeHeHue KONWYECTBA OCAAKCOB OT MUHKMATD-
HBIX 10 MaKCUMaNbHBIX 38 MECALL NPOHCXO0AHT HA (DOHE 3aMETHO BhIPAKEHHOTO
CHHXKEHUS CyMMapHOi nosTopaemocTi dopmel B ot 6,3 1o 1.0 cyT. npy 3amer-
HOM poCTe CyMMapHo#t nortopsiemocti Gopmbl C or 8.9 no 18,0 cyr. npn ca-
MOM 0B11eM HEPOBHOM CHIXKEHHH NOBTOpAeMocTH dopMst 30T 9,1 a0 4,3 cyT u
NPH HEBBIPAKECHHOM X04¢e NoBTopaeMocTi dopmel LI, ocralomelica 8 npejenax
9,5...5,4 cyT B Mecau. Takoit xon cyMmapHoii nosropsemoct Gopm oBycnos-
JeH BHIPAXEHHBIM XOJ0M MOBTGpsemMocTH GopMsl B B MepuInoHanLHOM o 30-
HATBHOM TUNax, oT 3.5 20 0 CyT B MeCsl, BuipaXKeHHLIM POCTOM (BMECTE ¢
ocaakamu) dropmbi C B 30HaNbHOM THEE. ¢ 2.7 10 8,0 CyT B MecsL.
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B Temnsiii neprod pocT KONHYECTEA OCANKOB MO FPaAaLHAM COTIPOBOX-
Jancsa yMeHblIeHHeM cyMMapHoil nortopsemocty dopM B ¢ 13,0 1o 4,4 cyr, 1
C — 14,0 a0 3,5 cyT & Meeau, yremrucrnem dopme! 1] ot 3,1 oo 14,1 ey, u
topmei 3 ot 3,9 g0 12,4 cyT. Caenyer OTMETHTL, YTO U POCT W CHUKEHHE MO-
BTOPAEMOCTH (hOpM MPOHCXOOUIIO HEPOBHOMEPHO, MMENM MECTC BpEMEHHbIe
H3MEHEHHU: 3HaKa TeHAeHLHi.

Jing yTouneHus NCkoMbIx cesideli Obl1a paccantana Tabn. 8, B koTopoil cee-
JEHBl TIOBTOPAEMOCTH MaKpOTHIOR AMA OCAIKOB «HIDKE» W «BbILIE HOPMLI» B XO-
JIOAHOM H TETINOM nepuonax. I1pu 3ToM LieHTpanbHble rpajanii OLINKH UCKIHOEHL

Tabnuua 8
Makponpoueccs 10 Kauy (4MCI0 CYTOK) H OTKIOHEHHE OCAKOE OT HOPMBI.
M Kocranaii
Tun | Gopma Xonoaxpli Tennbiii
<30mMM_ | >40wmMm <30MM | <40 MM
1] 179...4,3 18...4,5 45..5.0 45..2,6
3 3 144..3.4 13...3.2 39..2.1 43..2,5
C 176...4,2 24..6,0 65...1.5 56...3.3
- B 72..1.7/13,6 4..1,0 30...1,6/9,3 16...0,9/9,3
11 168..4.0 28..7.0 138...7.3 135..7.9
M 3 222..53 10..2.5 53..2.8 89..5.2
C 234..56 30...7.5 119...6.3 45..2.6
B 110...2,6 0..0 89...4,7 90...5,3
L 337..8.0 46...11.5 183..9.6 182..10,7
5 3 356...8.5 18..4,5 90...4,7 130...7,6
C 319..7.4 54..13,5 182...9,6 91..53
B 189..4,5 4...17 125...6,6 106...6,2

Kak cnenyet 13 Aanusix 201, 8, 8 XOMOIHBIT NEPHOA ANS 0CAJIKOB KHHKE
HOPMBI® M «BbilIE HOPMBIY» GOMTBIIME PAITUYHA B CYMMAPHOH MOBTOPREMOCTY Be-
auku Anst Beex copm makponpoueccos. [ dopm 1L 3, C v B onn cocrasnssor
3.5; 4.0; 6,1 n 2.8 cyT cooTBeTCTBEHHO. Pamnuyua cyMMapHOH NOBTOPIEMOCTH
(dhopM 00YCI0BNEHO PAZTHYHAMH 3THX GOpM MPH MEepHIMOHATBHOM THNe. Paznyn-
4{A B IOBTOPAEMOCTH GOpM APH 30HANLHOM THIC LMPKY ALK HEBSAHKH,

B Tennwii nepuon pazanuds 8 nosropsemocTd (opMm ana 0cankos
«HUAE» M «BBIG HOpMbly ana TinoB L, 3, C u B cocrasnsior 1,1; 2,9; -4,3;
-0.4 ¢yv. Takum ofpazoM, paznnuns B noBTopaemocty THnoe 1] »u B ans ocan-
KOB «HWXKE» H «BbllU€ HOPMbI» HEBENUKH, OAHAKO MOBTOPAEMOCThL THNA B 1o
CPABHEHHIO C XONOAHLIM MEPHOAOM YRENIHYHIACh, 10 KpaliHel Mepe, BABOE,

ITosTOpseMocTs 310l hopMbl Benuka, Goaee 7 cyToK npu ocaakax 6o-
nee 60 mm/mec (tabn. 9). [pu atom dopma B uMeeT BLICOKYIO MOBTOPASMOCTE
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U OpM MEPHIHOHANLHOM Tulle, 6 cyT. IIpn 21oM Tune 8 CepepHom KasaxcraHe
B TCTUTLIH NEPHOJ HMEIOT MeCTO Ocanki, XoTd U3 [5, 6] ato He cneayer.

Tabnuua 9
Maxkponpoueces no A.JL. Katy (4uclo cyTOK) # OTKIOHEHNE OCAAKOB OT
Hopmbl. M KocraHaii

Tun | ®opma Xonogubii Tenawlid
<30mMm | >40mm <30mM | >40mwm
i} 179..4,3 18...4.5 45..5,0 45..2,6
3 3 144..3.,4 13...3.2 39..2.1 43..2.5
C 176...4,2 24...6.0 65...1.5 56...3,3
B 72..1,7/13.6 4..1,0 30...1,6/93  16...0,9/9,3
1] 168..4,0 28..7,0 138...7.3 135...7,9
M 3 222..53 10..2.5 53.238 89.52
C 234..5,6 30..7.5 119...6,3 45..2.6
B 110..2,6 0..0 89...4.7 90...5.3
il 337..8,0 46..11,5 183...9.6 182...10,7
5 3 356...8.5 18..4.5 90...4,7 130...7.6
C 319..7.4 54..13,5 182..9.6 91.53
B 189...4,5 4..17 125...6,6 106...6,2

B kauecTBe KpaTKUX BRIBOJIOB OTMETHM ClIEAYIOLIRE:

- B Kaxablid U3 gByx obnacteit dpopmuposaHua cToka p. XKaiibik (3anagHee
H BocTodHee HuHoro Ypana), GopMUPYIOTCA 3KCTpeMallbHble OCANKH
Opy NPHHUUTHANLHO Pa3HbIX CUHOMTHYECKUX YCNOBUAX, IKCTPEMabHLIM
CTOK HMEeT MECTO NPy CoucTaHUM ABYX MAKPOTHNOB. OANH M3 KOTOPBIX
ofecneurBaeT IKCTPEMAILHOE KONHYECTRO OCAIKOB 3anaqHee, a Apyroii —
BOCTOYHEE [op;

- MHUHMMYMbI CTOKA MMEHOT MECTO NpPH MAKCHMANBHON NOBTOPAEMOCTH THNA
E ¢ nuskoil noeroptemocTeld THNOE C 1 W, 2 MakciMyM CTOKA — NPU Bbl-
cokolt nosropsemocTd T unn W, nipu Hu3kol nosropsemocth Tina E. B 1o
#e ppems TMn E yacto obecneynsaeT 3HAYMTENbHbIE OCANKHM W CTOK BOC-
TouHee KHoro Ypana;

- NpY 3aperyJlupoOBAHHOM CTOKE 3KCTPEMYMbl CHILHO CIU@MHUBANTCS BOAO-
XPaHWHMILAMHE M HA €ro BeNIWYUHE CKAIbIBAIOTCA TOABKO MHOMQAETHHE KO-
nebaHua ocaakos B 0dnacTax GOpMUPOBALNAA CTOKA,

- WMeeT MeCTO YAOBNETBOPHTENLHAA CBA3ZL MEXKIY MOBTOPAEMOCTRI) ONpe-
JIGNEHHBIX THNOBR — Makponpoucccor no [.5. BanrenreliMmy W ocaakamu
«BbILLE HOPMbI» M «HHIKE HOPMBI» IJIf HE 3apery.HpOBaHHOrO CTOKa. B
*TOMKE BPEMA CBA3L MEKAY MaKPOMPOLECCAMH M KONHYECTBEHHBIMU Xapak-
TepucTHKaMn ocanxoes (uepes 10 mm) crabasd.
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Kax crezsyer 43 adasinza noBTOPSEMOCTH OCAIKOB PasiHYHEIX Ipaja-
UK (M kocBeHHO M3 Tabn. 1), B X040AHBIH NepU0a BEPOATHOCTL IKCTPEMATLHO
HH3KHX ocankoB Ana Kocrahad 3ameTHo Bbille, yeM Ana Ypanecka, OaHako B
TeMIbIA NEpHO] BEPOATHOCTL IKCTpeMansHo GONbIMX ocaakos Lis KocTtanas
3aMeTHO BbILIE, YeM A1 YpanbCeka.

OTMevaeMan 3aBHCHMOCTL 00YCROBNEHA pa3HbIM BAUAHMEM Thna E Ha
(hopMHpOBaHHE OCAAKOB BOCTOYHee Ypana B XONONHGIH W Teruibiii Nepuosl.
3anaguee Ypana npy 5TOM THNE OCAAKU MHWHHMANbHBI KPYTIbIH roa,

Tunusauus AJl. Kaua, uMerowias paR kaxyl(uxcs NPeyMyLUECTB Ne-
pea Thnusauveili F.A. BadnrenreiiMa (KONHYeCTBEHHAA OLUEHKA MHTEHCHMBHOCTH
UMPKYRALUMW W Ap.), B MPUJIOKEHHN K HalleH 3ajade He MOKa3ana 3aMeTHOro
yAyqWeHns ceasel mekay GopMaMy UMPKYISUAA 1 KOJIHYECTBEHHBIMH Xapak-
TEPHCTUKAMY OCAIKOB.

Hcnoab3lopanue NaHHblx o0 OCaAKax METeOPOAOrHUECKHX CTaHUHH
Ypanecx w Koctanal, xak MHAMKATOPOB NPOLECCOB 3anajHee W BOCTOWHee
OwHoro Ypana, 10kazano Xopowyto KOppeniunio Mexay CyMMOH 0canxoB Ha
3THX [IBYX CTaHUMAX d BEIWUMHOW He 3aperylHpoBaHHOTO cToka p. XKaliblk,
Boicokas TecHOTa CBA3H MO3BONAET MCMONbL30BATH €€, AN OUEHKH CYMMApPHOTO
BO3MOXHOTO CTOKA B NPEANOAOKEHHUH OTCYTCTBHA BOJAOXPAHHUINLIA,
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[eorp. reLieiMA, JokTopel  B.C. Yepeannuenxo
[eorp. FeunbiMA. AokTOpEl  A.B. Yepeanuuenko
Feorp. FeIneiMA. kaHA. Anexceii B. Yepennuvenko

OPAJI ’KOHE KOCTAHAA METEOCTAHI[HSNAPBIHJIAF B
#AYBIH-IHALIBIH MOJNIUEPI MEH MAKPOIIPOLIECCTEP
THINTEPIHIH APACBIHIAT' bl BARJIAHBIC JKOHIHIE

M Opar xcone M Kocmanatioa mycemin  wCaybli-uidiibin
memuepin IS Bancenzeitv  ocane  AJL Kaymwuiy  maxponpoyecmep
munimepiven OaiianbICMpIDy 3pexemi ¥eacarbliobl. Azbin pemmenvesen
awgedguoa  Kauwix  (Opan)  e3eHi  0LIHODICHIHLIY  IKCIPEAAIObE
Kopcemkiugnepi  OpbiH  @lamelH  MAKDORPOyeCcmep  munmepi  MeH
Yiecindici beazirendi. Asmopaapdviy munmeyce apmypii KO3KADACH
borzaneiven, exi Heazdauoa da Mer HCAYoLH-UAUILIH « HCORAPEBLY ICIHE
«meMenziy  wianalapel mabvicmel  boaxcanyvl kepcemiicen. Enoeue,
Kaiwix  e3zeni  azeinduiceln  ocel  Makponpoyeccmepi  Medizinde  ocul
KAMecopuRIapOa OOnXCay MyMKEIHOIRE bap.
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