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OG6o6IIEHBI PE3YJIbTAThI U3MEPEHHIT TVIOTHOCTH OTJIOKEHHOTO cHera 3a repuos 2005—-2017 rr. lanubie o
IVIOTHOCTH CHETA IOy Y€HbI KaK BO BPEMsI PETYJISPHBIX HaGII0eH A, TPOBOANBIINXCS HA CTAIIMOHAPHBIX TOPH-
30HTAIBHBIX TITONAIKAX, PACTIONOKEHHBIX B OKpecTHOCTAX T. [OskHO-Caxanmmuncka, Tak 1 BO BPeMs TTOJIEBBIX
pabor. Obpaborano 227 urypdos, nposeaeH aHamus 6oaee 2000 3HaUEHUH TIIIOTHOCTH CJIOEB CHEXKHOM TOJIIIN.
O060011eHbI 1 CTPYKTYPHPOBAHBI TAHHbIE [0 PACIIPEIETEHUIO IUTOTHOCTH CHETa B pa3inyHbIX Janamadrax. Han-
GOJIbIIAsT IVIOTHOCTH CHETa XapakTepHa Jiuisl Ge3JIeCHBIX PAIOHOB € CHJIbHBIMHU BETPAMU. BbIsSIBJIEHbI TIJIOTHOCTH,
XapaKTepHbIe JJIST ONIpe/ie/IeHHON CTPYKTYPBI CHera. Y CTAaHOBJIEHO, UYTO TJIOTHOCTH CJIOEB CHEra N3MEHSIETCS B
3aBUCUMOCTH OT THUIIA CHera B nipeteniax ot 40 kr/m® (cBeskeBbinasiuii cuer) 10 790 kr/m3 (nensibie KOpKi).
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DEPENDENCE OF SNOW COVER DENSITY UPON ITS STRUCTURE AND TEXTURE
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The results of measurement of snow cover density for the period from 2005 to 2017. The data on snow den-
sity have been obtained during regular observations carried out on a stationary horizontal sites located in Yuzhno-
Sakhalinsk and during field work. 227 snow pits have been sampled, and more than 2,000 values of snow density
for different snow layers have been analyzed. Data on distribution of snow density in different landscapes have
been compiled and structured. The maximum density of snow is typical for treeless regions with dominating strong
winds. Typical densities for specific snow structure have been revealed. The density of snow layers have been found
to vary depending on the type of snow in the range from 40 kg/m? (newly fallen snow) up to 790 kg/m? (ice crust).
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IL1oTHOCTH CHETa BapbUPYET B ITUPOKOM JIHATIA-
30HE U 3aBUCUT OT MHOTUX (haKTOPOB: TeMITepaTypa u
BJIAJKHOCTD BO3JlyXa, CKOPOCTH BETPa, TUIT CHEKMHOK
BO BpeMsi CHeromaja, yijIoTHEHHE 3a c4eT COOCTBEH-
HOTO Beca M Beca BBIIIEIEKAIINX CI0EB CHEra, N3Me-
HEHME CTPYKTYPBI U TEKCTYPHI CHEKHOM TOJIIN B
npoiecce MeTaMopu3Ma, TassHue P OTTEIeNIsAX 1
T. 1. | Bosimkosckuii, 1999].

B nacrosiee BpeMst CyIECTBYET J0CTATOTHO
GOJIBIIIOE KOJIMYECTBO OTEYECTBEHHBIX 1 3aPyOEsKHBIX
paboT, MOCBSIIEHHBIX UCCIE0BAHUIO INIOTHOCTH CHe-
ra B pa3HbIX peruoHax mupa | Beiinbepe, 1936, [llene-
nesckuit, 1939; Eepumos, 1941; Puxmep, 1945; Jlypve,
Casenves, 1959; Kysvmun, 1966; Casenves u op., 1967;
Puibanvuenxo, 2011; Kasaxos u dp., 2013; Gray, Male,
1981; Geldsetzer, Jamieson, 2000]. Heobxoaumo o1-
METUTD, YTO GOJIBIIUHCTBO OTEYECTBEHHBIX PAaboT, 110~
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CBSIIEHHBIX HATYPHOMY U3YYEHUTO TIIIOTHOCTHU CHETA,
onmy6IMKOBaHO GoJee MOTyBeKa Ha3al.

[lenbio HacTosiieil paboOThI SIBJISIETCS] AaHAJIN3
(hakTHUECKUX TAHHBIX TTOCTOWHBIX U3MEPEHUT TLIOT-
HOCTU CHETA, BBITIOJTHEHHBIX B PA3HBIX JIAH/IA(DTHBIX
30Hax.

B pa6ore 060611eHbl pe3yabTaThl U3MEPEHUIT
MJIOTHOCTH OTJIOKEHHOTO cHera 3a mepuoa 2005—
2017 rr., KOTOpBIE TPOBOJUIINCH COTPYAHUKAMHU Jia-
GopaTopuH JTaBUHHBIX U CeIEBLIX mpoteccoB Caxa-
JuHCcKOTO (hunmana /laabHeBOCTOUHOTO reoioTuye-
ckoro uncrutyrta (IBI'M) IBO PAH na o. Caxanun
(2005-2017 rr.) u Koasckom moayoctpose (2016—
2017 tr.).

[IpencrasieHubie faHHbie OYAYT UHTEPECHDI
CHETMAINCTAM-TIISAINO0JIOTaM, a TAKKe CIeIaTNCTaM
MIPOEKTHBIX OPTAHUBAIINI, UCTTOIB3YIONUM 3HAUCHUS



3ABUCUMOCTD IIV/IOTHOCTH OT/IOKEHHOI'O CHEI'A OT ETO CTPYKTYPbBI U TEKCTYPbI

IJIOTHOCTU CHera JJIsl PacyeToB [1apaMeTpPOB CHexX-
HBIX JIABWH, 00HEMOB CHETOIIEPEHOCA, HECYIIEH CIIo-
COGHOCTHU CHEXKHOTO MOKPOBA, BOJHOTO HKBUBAJIEHTA
CHEXKHOTO TIOKpoBa u ap. M3-3a orcyTerBus hakTuye-
CKUX JJaHHBIX CIEI[MAINUCTDI BBIHYXK/IEHbI UCII0JIb30-
BaThb cpeiHue 3HaYyeHus 110 MaTepuajaM I'[poMeTeo-
POJIOTHUYECKUX CTAHIIMI, 4TO TIPUBOAUT K OMIMOKAM B
pacueTax.

METO/IUKA UCCJIEOBAHUI

JlaHHBIE O TUIOTHOCTH CHETa GBIIK TTOJyYeHbI KaK
BO BPEMsI PETYJISIPHBIX HAOIIOICHNH, TPOBOANUBIINX-
Cs Ha CTAIMOHAPHBIX TOPU3OHTATHHBIX TIJIOTAKAX,
PacroJIOKeHHbBIX B OKpecTHOCTsIX T. FOxxno-Caxasma-
CKa, TaK U BO BPeMs TI0JIEBBIX BBIE3/[OB HA TEPPUTO-
pu o. Caxanun (2005-2017 rr.) u Kosnbekoro mosry-
octposa (2016 u 2017 rr.) (puc. 1).

OCHOBHBIM TIYHKTOM JIJIST PETYISIPHBIX HAGITIO-
JIeHNH 3a cCHeKHOM Tosielt Ha 0. CaxannH aBisgeTcs
MpeITOpHas 9acTh 3arajfHOTO oTpora T. bosbineBuk
(Cycymnaiickuii xpeber), e ObLIN 3a7I0KEHBI UE€THIPE
TIJIOTIA/IKH.

ITnowaoxa Ne 1 (66 urypcos): abe. Boicota 80 M,
YKJIOH 3°, PACTUTENBHOCTh — MOJIOZION Gepe30Bo-
OJIBXOBBIHI JIec, MOJCTHUIIAIONIAsT TIOBEPXHOCTh — 0CO-
Ka, MSATJIUK, KJIE€BEP U AP., YMEPEHHO THAPOMOPMOHBIH
T harTui.

ITnowaoxa Ne 2 (23 mrypda): abe. Bbicota 110 M,
VKJIOH 4°, PACTUTEIbHOCTh — Ipeunxa, JabasHuK, Ka-
KaJusg W JIp., MOICTUIAIONIAS TTIOBEPXHOCTh — OCOKA,
CUIIBHOTUAPOMOPGhHBIH THTT (halinii.

ITnowadxa Ne 3 (28 mypcos): abe. Boicota 70 M,
VKJIOH 2°, PACTUTEJNbHOCTb — MEBEKbS YK, O/

CTUJTAIONIAST TIOBEPXHOCTH — OCOKA, 3JIAKOBBIE, C1a00-
TUAPOMOPMHBIN TUTT (haTnii.

IInowaoka Ne 4 (22 mypa): abe. Boicota 64 M,
VKJIOH 2°, pACTUTEIbHOCTD — TPEUNXa, MeJIBEKbsI JIY/1-
Ka, GEJIOKOTIBITHHK, MTOJCTUJIAIONIAS TOBEPXHOCTH —
0CcoKa, cnaboruapoMopdHBIN THIT (hariuii.

Hab6moienus Ha 9THX TI0IA/KAX TPOBOMUIIKCEH
C Pa3Hoil MePUOAUYHOCTHIO (OT €KEIHEBHBIX 0
1 pasza B 15 aHeit) ¢ gaThl yCTAHOBJIEHUS TIO JIATY Pas-
PYIIEHUS YCTOIYNBOTO CHEIKHOTO TIOKPOBA B TEUEHHE
12 sumaNX ce30H0B ¢ 2005 mo 2017 r. (BBITTOTHEHO
139 mrypdos, mpoanamusupoBano 1084 cios).

Heperynsipabie HabM0KEHUS 32 TIIIOTHOCTHIO
CHera OCyIIEeCTBJAINCH B pa3HbIX pafionax o. Caxa-
JIMH: BOCTOYHOE U 3aIa{HOE TOOEPEKbsI IIEHTPATBHOI
1 103KHOU yacTeit octpoBa, CycyHaiickuii © Muiryib-
CKUI XpeOThI 1 1p. (BIIOIHEHO 58 11ypdoB, IIpoaHa-
JIN3UPOBAHO 572 CJI0sT).

B mapre 2016 1. u mapre 2017 1. Gbliu poBe/ie-
HBI HabIOIeHUs Ha TeppuTopun Kosbekoro mosyo-
cTpoBa: B paifoHe r. MypMmaHcka, B/10JIb aBTOIOPOT
Mypmanck—Tepubepka, Kosa—BepxHeTyioMcKuii,
Mypmanck—Kuposck, a Takske B paiione r. Kuposcka
(Beimonneno 30 mypdoB, mpoaHasu3upoBaHO
329 caoeB). VccneoBanue mpoBOJIUIOCH B Pa3Jjiny-
HBIX JIAaHAMTA(PTHBIX 30HaX (TYH/PA, JIECOTYH/IPA, Tak-
ra, CMEIaHHbIN Jiec).

CHesKHBIN paspes pasdMBasICs Ha Pa3IndHbIe 110
reHe3ncy m Mopdosornn ciou. s KaxkI0To cIos
oTpeziesscss Kaacc (opM JeASTHBIX KPUCTAJIIOB
(cTpykrypa ciaos) 1o metoauke J.I'. Komowmbiia ¢
y4eTOM PazpaboTOK J1aboPATOPHUY JIABUHHBIX U CEJie-
BBIX nTporteccoB Caxanunckoro puanana J[BI'N IBO

4

Mnowaakn Ne 1-4

Puc. 1. Cxema pacnoJioxkenus To4ek HaOmoaenus Ha repputopun Kosbckoro nosyocrposa (a) u o. Caxa-

quH (6).
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ILtoTHOCTH Pa3HbBIX TUIIOB CHEra 110 JaHHBIM aBTOPOB CTAaTbHU U U3 JINTEPATYPHBIX HCTOYHUKOB

Tabauna 1.
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* Jlannsle Habmonennit sa 2005-2017 rr. na mromaakax Ne 1-4.

PAH [Kononos, Kasaxos, 2011; Koromwiy, 2013; Ka-
zakov et al., 2012]. B xozie 9BOJIIONNH JIEATHON KPUC-
TAJUI IPETEPIEBAET €AMHYIO IIellb CTPYKTYPHBIX Ipe-
obpasoBaHuMii, HaYMHasE C TPaHHOI (DOPMbI U 3aKaHYH-
Basd CKeJIeTHOU, CeKTOPUAJbHON U TJIACTUHYATOM.
J17151 KK 10TO CJI0ST OTIPEIEJISIIINCH Pa3MePbl KPUCTAJI-
JIOB, TEKCTYPA CJI0SI, U3MEPSIJIUCH TIIIOTHOCTD, TEMIIE-
paTypa Ha KOHTaKTaX CJI0eB, TPOBOIUIUCH METEOPO-
JIOTUYeCKUe HaOMI0IeHISI.,

[1710THOCTD CHEKHBIX CTIOEB U3MEPSIIACH TI0 €1 -
HOH METOAUKE ¢ IIPUMEHEHUEM OJHOTUITHOTO 060py-
noBaHust. VI3 KakI0TO CJI0ST TTPU TIOMOIIN TTHJINH/PA
o6bemoM 100 cm® oTOMpau 1 B3BEMUBAIN 110 3 IPO-
ObI CHeTa, Pe3yJIbTaThl UBMEPEHUN yCpeaHsINCh. JIJist
B3BENIMBaHM IPOO CHera UCII0JIb30BaJIl 2JIeKTPOH-
HbIEe BECHI C TOUHOCTHIO n3Mepenuii 710 0.01 T.

JLJist c7IoeB cHera ImyTeM KaMepaibHOU BBIOGOPKU
JIEITHBIX KPUCTAJLIOB 110 (hoTOrpahum orpenessijiach
npeobJiagaonas CTpyKTypa. Beibopka IIpousBoau-
siach He MeHee yeM u3 20 JyieisiHbIX KpucTasios. Jlomns
OmuOKY, TMIPUXOAIIASLCS HA OIPeNeIeHIsT Kiacca
(OpMBI JIEASTHOTO KPUCTAJLJIA, IPEBBIIIAET OMIIMOKY
MU3MepeHus IIOTHOCTHU CJIOSI U IMaMeTpa KPUCTaJLJIa,
TaK KakK IJIOTHOCTh U3MEPSAETCS OANHAKOBBIM Kanub-
POBaHHBIM HAOOPOM MHCTPYMEHTOB, THAMETP HAXO-
JIUTCSI IO MUJIJINMETPOBOM CeTKe, a ompejieieHre
CTPYKTYPHI jo 3uMHero ce3ona 2013 /14 r. nenmkom
3aBuceso oT HaBbIKoB Habmonaresna. C 2013 r. mpo-
1[eCC BBIOOPKY CHEKHBIX KPUCTAJLIIOB OBLIT aBTOMATHU-
3UPOBAH, YTO TO3BOJIKIIO MOJYYaTh GOJIee TOUHbBIE U
MOJTHbIE JTAHHBIE O TUTIAX U Pa3Mepax KPUCTAJJIOB B
caoe [ Kononos, Kazaxos, 2011].

Bcero 6b110 npoananusuposano bosee 2000 3Ha-
yeHuit IoTHOCTH cHera. OOIUM HapaMeTpOM ISt
aHaJM3a IJIOTHOCTEl aBTOPbhI BHIOPAIK OLHOPOJ-
HOCTb CTPYKTYPBI CHEKHOTO 1051, C yueToM MoTperii-
HOCTH HAOMIOIATENIst ¥ CTATUCTHYECKON OTHOKY Obl-
JIM BBIOPAHBI CJIOH, CoJlepsKaHie KPUCTAJLIOB OJHOTO
KJlacca B KOTODPBIX cocTaBisiio Gosiee 75 %. Takue
cyiou coctaBuiin 0koJio 20 % oT nepBoOHAYAIbHON BbI-
60pxu (6osee 400 sHauenuii). B ocTaJbHbIX Cilydasx
CJIOM TIPEJCTABIIIN COO0I cMech 3—5 TUIIOB cHera B
Pa3HbBIX TIPOIOPITUSIX.

PE3YJIbTATBI UCCJIEJIOBAHUI

Hao0moeHus Ha CTaMOHAPHBIX TOPU3OHTATbHbIX
IJIOIIAIKaX

[ls1 onipesiesienust 3aBUCUMOCTH TIJIOTHOCTU OT
CTPYKTYPBI U TEKCTYPBI CHETa OBLIM PACCMOTPEHBI
TOJIBKO IaHHBIE, TIOJTYYeHHBIE HA CTAIIMOHAPHBIX TO-
PU30HTATLHBIX TIOMaAKaX (oOKpecTHOCTH T. FOsxHO-
Caxanuncka, momaakyu Ne 1-4), 1. e. ObLIU UCKJIIO-
YyeHbl HaOJIOAEeHN, IPOBOAMBIINECS B IIpUrpebHe-
BBIX 30HaX FOPHBIX XPeOTOB U B IPUOPOBOYHBIX
YaCTsIX MOPCKHX TEPPAC, TAK KAK B 9TUX 30HAX OCHOB-
HOW XapaKTepUCTUKOH, OTIpeeTiolell TIIIOTHOCTh
cHera, Oyjer BeTpoBoil peskuM. CIOsIMU ¢ OJTHOPOJI-
HOH CTPYKTYPOIl CUUTAIUCD CJIOU, B KOTOPBIX KOJIN-
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YeCTBO KPUCTAJIIOB OTHOTO KJ1acca hopM COCTABJISIO
6omee 75 %.

B tabi1. 1 npuBeseHbl MUHUMAJIbHBIE, CPEAHUE U
MaKCHMaJIbHbIe 3HAUEHHUSI TTIOTHOCTEHN PA3HBIX THIIOB
CHeTa TI0 IAHHBIM, TIOJIyYeHHBIM Ha TOPU30HTATIBHBIX
mromankax o. CaxanuH. HauMenbnine nioTHOCTH
XapaKTePHbI IJI CBEKEBBIIABILETO CHera, HanboJib-
ITe — JIJIST PEKEJISIITUOHHO-TIOJTUA[PUYECKOTO.

[IpoBeneHo cpaBHeHUE TTOJMYYEHHBIX JAHHBIX O
IJIOTHOCTY PasHbIX THITOB cHera (cM. Taba. 1) ¢ pe-
3yJbTaTaMU APYTUX HccienoBareieil [Beinbepe,
1936; Esgumos, 1941; I'nayuonozuveckuii cioeapv,
71984] B COOTBETCTBUY C BBIJIEJIEHHBIMU UMW TUTIAMU
cHera M UCI0JIb3yeMOUW HaMU KJaccudukauei
I.I. Konowmpina [20713]. CpaBHeHuUe TTOKA3aJ10, YTO
cpe/iHMe 3HaYeHUS TIJIOTHOCTU CHETa B IEJIOM CXOJI-
HBI, TOT/Ia KaK MaKCUMaJbHble 1 MUHUMAJbHbIE 3HA-
yeHus uMeroT 60JIbInoii pasdpoc (cM. Tabu. 1).

Ha crainoHapHbIX TOPU30HTATBHBIX TITOAIKAX
0. Caxanun 0k0.10 80 % 1pob CBEKEBbIIABIIErO CHEera
uMenu 1maotHocTh Menee 100 kr/m3 u Tonbko 20 %
XapaKTepu30Baauch 110THOCTBIO 100-150 kr/m3
(puc. 2). Y:ke Ha CTaJIMy TPAHHOTO TUTIA CHETA CJIOU C
mrotTHocThio Metee 100 Kr/M3 ncuesaoT, a Ha J[0JII0
npob6 miornocthio 100—-150 kr/mM3 ocraercs Bcero
8 %. HanbGonbmmas gous npob (34 %) rpaHHOro Tuia
cHera otHocuTcs K ananasony 200-250 xr/m3. Ipn

1007

80 A

60

Jona npob cHera ¢ pasHoi NNOTHOCTbIO, %

1 2 3 4 5 6 7
Twun cHera

MNOTHOCTL CHera, Kr/m3
M 100-150 [ ]150-200
M 300-350 M 350-400

M< 100 []1200-250

M 250-300

Puc. 2. Pacnpejeienune KoauyecTBa Mpod pasHbIX
THIIOB CHEra ¢ Pa3Hoil MIOTHOCTHIO B MPOIEHTAX
oT 00uero KoauyecTsa npod (miomazaxu Ne 1-4,
20052017 rr.).

Tur cuera (110 .. Kosombiity): 1 — cBeskeBbInaBumii, 2 — 06-
JIOMOYHBIH, 3 — CyOINMAI[IIOHHO-TIOIMAIPHIECKHi, 4 — rpaH-
HBIH, 5 — MMOJIYCKeIETHBIIT, 6 — CKeJIETHBIN, 7 — CEKTOPUATbHBII.

CMeHe CTPYKTYPBI Ha TOJYCKEJETHYIO J0JsT Mpoh
motHocThIo 200250 kr/M? ymenbmaetcs 10 28 %, a
Haubosbinasa gouad npod (48 %) npuxomurcs Ha
nnorrocts 250-300 kr/m3. [lasnee, mpu nepexoje B
CKEJIETHYIO CTaJuio H0Js1 TPoO 3TOH MIOTHOCTH
(250-300 xr/m?®) coxpaHsercs IpaKTHYECKH Ha
[IPEXKHEM YpoBHe U cocTansieT 44 %. Jlossi cioes ¢
maoTHOCThIO Gostee 300 kr/m? yBennuupaercs 10
26 %, B CJIOSIX TIOJTYCKEJIETHOTO THIIA CHETA JI0JIsT TPO0
9TOU IJIOTHOCTU cocTaBigeT Bcero 13 %. B cioax,
CJIOJKEHHBIX KPUCTAJJIAMU CEKTOPUAIBHOTO KJIACCA
dhopm, HanboJIbIIEe KOJUYECTBO MPOO, TAK Ke Kak
B TIOJIYCKEJIETHBIX W CKEJIETHBIX CJIOSIX, COCTABJISAET
45 %. Donsg npob ¢ BBICOKOH 10THOCTBIO (GoJee
300 kr/m?) yBenmuusaercs 10 45 %. Takum obpa-
30M, TIPY HBOJIIOIMH CHETA OT CBEKEBBITIABIIETO /10
CEKTOPUATBHOTO Kjracca (hopM MPOUCXOIUT YBEJH-
geHwe 101 mpod ¢ Hosree BBICOKOH MIOTHOCTHIO (CM.
puc. 2).

YeTKoIl 3aBUCHMOCTU MEKY TLIIOTHOCTSIMU Pa3-
HBIX TUIIOB BTOPUYHO-UAMOMOPGHOTrO cHera (TpaH-
HBIH, TOJIYCKeJIeTHDIN, CKeJIeTHBIN, CEKTOPUAJIbHBIH,
[JIACTUHYATBIN ) He BBISBJISETCS, OJIHAKO TLIOTHOCTH
CJI0EB, COCTOSIIUX MTPEUMYIIECTBEHHO N3 KPUCTAJIJIOB
IPAHHOTO KJacca (hopM, B 11€JI0M HECKOJIbKO HIKE
TIJIOTHOCTEH TIOJTyCKEJIETHOTO, CKEJIETHOTO ¥ CEKTOPH-
JILHOTO KJIACCOB (CM. pHC. 2).

OTMmeuaeTcst, 9YTO B CJIOSIX, TIOTHOCTH KOTOPBIX
6osiee ueM Ha 30 % BBIIIIE TJIOTHOCTH COCEHUX CJIOCB,
CKOPOCTB POCTA JIe[STHBIX KPUCTAJJIOB 3aMe/IJISIeTCSI.
[Ipu aTOM B CJIOSAX, PACIOJIOKEHHBIX HUKE YIJIOT-
HEHHBIX, HaOII0/IaeTCS YBEJUUEHNE CKOPOCTH POCTA
CpelHero uaMeTpa JeIsTHbIX KPUCTAJIOB, a TaAKKe
y™menblienue mwiotaoctu | Lobkina, 2012).

CpezHue MJI0THOCTU CJIOEB ¢ MOHOJUTHOM TeK-
CTYPOIi OBLIN MEHBIIIE, YEM CJIOEB CO CTOIOUATON MIn
BOJIOKHUCTOI; yalre BCero OHM HaXO/IATCS B IIpefiesiax
200-250 kr/M?, Torza Kak IMJIOTHOCTH CJIOEB CO
CTOIGIATON W BOJOKHUCTON TEKCTYPOH COCTABIISIOT
250-300 kr/m3 (Tabu. 2). TO cormacyercs ¢ oT™Me-
YeHHOMU BBITIIEe PA3HUTIEN TITIOTHOCTEH CJI0€B TPAHHOTO
U CJIOEB TIOJTYCKEJIETHOTO, CKEJIETHOTO M CEKTOPHAJIb-
HOTO KJiacca GopM, TaK KaKk MOHOJIUTHAs TEKCTypa
6oJiee XapakTepHa JIJIs CI0EB TPAHHOTO THIIA CHETA.

3aMeTHOI 3aBUCUMOCTU MEXKIY MJIOTHOCTBIO
CHera U JIHaMeTPOM KpucTasia 6e3 yuera CTPyKTYpbI
CHESKHOU TOJIIN He BbISIBJIEHO, JIJIsI CJIOEB IPAHHOTO 1

Ta6auma 2. IL1OTHOCTH CHETa ¢ Pa3HO TEKCTYPOU
(wromaaxu Ne 1-4, 2005-2017 rr.)

TInoTHOCTD CHera, Cran-
Texer Kr/m3 Kon-Bo Cran-
ypa JlapTHOe
3Haue- JapTHast
cHera . |oTKIIOHE- O
MUH. | cpej. |Makc.| A Hue | OWIHOKa
Momnosnutras | 90 | 257 | 530 | 224 69 5
Cronbuarag | 110 | 274 | 500 | 435 62 3
Bomokuucrast| 130 | 277 | 480 | 271 56 3
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CKEJIETHOTO TUTIOB (KOJIMYECTBO KPUCTAJITIOB OIpe/ie-
JIEHHOTO THTa B cjoe bosiee 90 %) Habiotaercst He-
KOTOpas IpsiMasi 3aBUCUMOCTD, OTMEUEHHasI TP JTra-
MeTpe rPaHHbIX KPUCTAJIO0B B auanasone 0.2—0.7 MM
(npoananusuposan 61 cioit), jms ckereTHbrx — 1.0—
1.5 MM (TIpoaHasM3upPoBaHo 37 CIIOEB).

OKkoJ10 ABYX TpeTeil mpob mpeacTaBisin codoi
cMeCh HECKOJIBKUX TUTIOB CHETa B Pa3HbIX COOTHOIIIE-
Hugx. [IJI0THOCTH TaKUX CJI0eB KOJIEOIIOTCs B IIIPO-
koM auanasone (100-480 kr/m%) B saBucumocTn ot
MTPOIEHTHOTO COOTHOIIEHUST KOJINIECTBA KPUCTAIOB
pasHoro kjacca (opm.

[T10THOCTH OTJIOKEHHOTO CHETA 3HAYUTETHHO
BBIIIIE HA YYACTKAX, TOBEPKEHHBIX BO3IEHCTBHIO Be-
TpoB (MpUOPOBOYHBIE YACTU MOPCKKMX TEPpPac, BepX-
HUEe 4acTv FOpPHBIX xpe6ToB). Tak, cpesHue mIoTHO-
CTH CJIOEB, COCTOSIIINUX U3 KPUCTAJJIOB BTOPUIHO-
uanoMop¢HOTO cHera (TPaHHOTO, TIOJYCKEJIETHOTO U
CKEJIETHOTO0), B IIPUOPOBOYHBIX YACTAX MOPCKUX TEP-
pac samajgHoro nobepexbs I0xnoro Caxanuna co-
crasasior 300-400 kr/m3, Torna kak cpeHue mI0T-
HOCTH TAaKMX CJIOEB HA TOPU3OHTAIBHBIX TIIOIIA/IKAX,
PacIoIoKEeHHBIX B OKpecTHOCTsIX T. IOskHO0-Caxamih-
cka, konebmores B npeznenax 200-300 kr/m3.

AHayn3 MHOTOJIETHUX JIAaHHbIX U3MEePEHUH TJI0T-
HOCTH cHera Ha 1romjagkax Ne 1—4, 3a/m0KeHHbIX B
okpectHocTsX T. FOxno-Caxanuncka (puc. 3), 1noka-
3bIBAET, UTO B Havaje 3MMbI IIPe00IafaloT CIOU C
IJIOTHOCTBIO 10 150 Kr/M>. DTO CBA3aHO C aKTHBHBIM
CHETOHAKOTIJICHUEM, YBEJNYCHIEM MOTIIHOCTU CHEX-
HOW TOJIIIM 3a cUeT cHeromnamos. /lanee B mpoiiecce
MetamMophu3Ma CHeT HAYWHAET YIJIOTHITHCS, UTO
NPUBOJUT K YBEJTMYEHUIO OOIIEH TIOTHOCTH CHEK-
HOM TOJIIM ¢ TTePBOT JieKa bl aHBaps. OHaKo cjiou ¢

—_

= N W b O O N O © O
o O O O O o o o o o o
1 | | | 1 1 1 | | ]

Jona npob cHera ¢ pasHoi NIOTHOCTbIO, %

08.02

mioTHOCTBIO Menee 100 kr/mM> oTMevaloTes B TeueHue
BCell 3UMBI, UTO CBSI3AHO C BBITIA/IEHUEM 0CAJIKOB, UX
JIOJIST MEHSIETCSI B 3aBUCIMOCTH OT CHESKHOCTH 3UMBI.
Co BTOpOI1 JIeKa/Ibl SSHBAPSI YBEJUYNBAETCS J0JIsI CII0-
eB ¢ IJIOTHOCTBIO Hosee 200 Kr/M3. K nepBoii nekane
MapTa B CHESKHOU TOJITIIE MPUCYTCTBYIOT CJIOU C TIIOT-
Hoctbio 0T 300 Kr/M3, uTO 0OBACHAETCA yBeIMYeHeM
CPeHeCYTOUHON TEMIIEPAaTyPhl BO3/IyXa, BbIAIeHH-
€M CMelllaHHbIX BUIOB 0CAAKOB, IPUBOASIINX K 00-
Pa30BaHUIO PEKEJNAIMOHHBIX cIoeB. Hamnune cioes
C BBICOKOH MJIOTHOCTHIO B T€UEHNE 3UMBI CBSI3AHO C
MPOIleCCaMy BO3TOHKH BOJISTHOTO TIapa, KOTOPhIE yBe-
JIMYUBAIOT CKOPOCTH POCTA CHEKHBIX KPUCTAJIOB B
PU3EMHOIT YaCTH CHEKHOM TOJIIIH, a TAKKe CIOCO0-
CTBYIOT 00Pa3oBaHUI0 KOPOK U MPUBOIAT K CMep-
3aHUIO OTZETbHBIX KPUCTAJJIOB B CHEKHBIX CJIOSX.
CJiou ¢ IoTHOCTBIO HoJtee 400 KF/M3 HabI01AI0TCA
He eKEeTO/IHO, 32 UCCIeyEeMbI TIePHO/] TaKas MJI0T-
HOCTh OTMeUY€eHa Yy PEKEANMOHHBIX KOPoK (60 %
1po0), CJI0EB, CIOKEHHBIX PEKEIAUOHHBIM CHETOM
(25 %), n nensinbix Kopok (15 %).

HauboJbiiine n3 u3aMepeHHbIX MJIOTHOCTEN Xa-
PaAKTEPHBI JIJIsT PEKETATMOHHBIX 1 JIEJSTHBIX KOPOK 1
cocrasgioT 600-790 kr/m>.

B TeueHume 3UMBI I/ CJI0€B, CJIOKEHHBIX I'PaH-
HBIM CHeroM, rpeobaaaer miotHocTs 200—250 kr/m?
(40 % mpo6), HanbobIIIee KOTMIECTBO CIOEB TPAH-
HOTO CHera HabJroaeTcst B tHBape u (heBpaJie; st
noxyckeneTHbix — 250-300 kr/m® (40 %), onu yaiie
OTMeUaloTcst B (heBpaJie; sl CKeJIETHBIX Ha TIIOTHO-
ctu 250-300 1 300—350 Kkr/M? IPUXOAUTCS OAUHAKO-
BOE KOJINYECTBO CJIOEB, KOTOPbIE B CyMMe JaioT 66 %,
UX HauboJIblIee KOJIMYECTBO TAKKE IPUXOAUTCS Ha
bespaib. 171 c10€B B CTAJIUN PETPECCUBHOTO MeTa-
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Puc. 3. Pacnpeeienue INIOTHOCTElH CHETa B TEYEHHE 3MMHETO CE€30HA 110 IaHHBIM MHOTOJIETHUX Ha0JII0 1€ HUiA
B IIPOLIEHTAX OT 001Iero KoauyecTsa npod (mromaaku Ne 1-4, 2005-2017 rr.).
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Mopdusma npeobiaagaoiieil ABIseTcsa MI0OTHOCTD
300-350 kr/m3, Takue cJaou yalle BCTpedyaloTcd B
MepBOIi IeKajie MapTa.

HauaibHas 1JI0THOCTD SBJISIETCS. OJTHOM U3 BaK-
HeUMINX XapaKTEePUCTUK CHEKHOM TOJIIIN, BIAUSIONIEH
Ha CKOPOCTh ee MePeKpPUucTaaJIn3alun 1, caeaoBa-
TeJIbHO, Ha BPEMSI BO3HUKHOBEHUS JITABUHOOIIACHBIX
cjoeB. YCTaHOBJIEHO, YTO Y€M BBIIIE [IJOTHOCTH
CHE)KHBIX CJIOEB, TEM MeJlJIeHHee B HUX MPOTEKAIOT
nporieccol cybmuMalmonHoro Mmeramopdusma [ Kasa-
xos, 2015; Lobkina, 2012]. Cybaumalinontast mnepe-
KPUCTAJJIN3AINS B YCJI0BUSIX 0. CaxajH mpejicTas-
Js1eT coO0il OCHOBHOM reHeTUYeCKUil MexaHn3M 00-
pasoBanus JaBuH oobemoM Gosee 5000 M3, Jlapunbl
reHEeTUYECKOTO Kjacca MePeKPUCTAIN3AIUN CHEIK-
HO TOJIIIM HA I0re OCTPOBA, 110 JaHHBIM HaOI0/1e-
HUI, cocTaBasoT 0koJo 31 % oT obIiero yucaa Ja-
BuH [ Kasaxos, 2009].

Hao6monenus B pasubix JanamaQTHbIX 30HaX
o. Caxamun u Kosbckoro noixyocrpona

[TmoTHOCTD CHETa 3aBUCUT OT MHOKECTBA (haKTO-
POB U OYeHb CUJBHO PA3JINYaeTcsT B PA3HBIX JIAH-
madTHBIX yeaoBusix. Tak, HAGJMIOEHUST B CMEIIaH-
HbIX U TEMHOXBOUHBIX Jiecax, Ha MOPCKUX Teppacax
0. CaxayswH, a Takke B CMEIIAaHHBIX Jiecax, Talire,
TYHIpPE, JeCOTYH/PE, TOPHON TYHApPE W HA Mapsx
Koxbckoro moyocTpoBa 1oKasaiu, 4To IJIOTHOCTh
CHera OIMHAKOBOW CTPYKTYPbI U TEKCTYPbI, C O[UHA-
KOBBIM JIMAMETPOM KPUCTAJIIIOB MOKET CYIIECTBEHHO
Pa3IMIaThCS B 3aBUCHMOCTH OT JIAHATIA(DTHON 30HBI.
Onpenensiomum GaKkTOPOM SIBJISIETCS MJIOTHOCTh
VIIAKOBKY KPUCTAILIOB B coe. OUeBUIHO, YTO HAW-
GoJTbIIIast TNIOTHOCTh CHETa XapaKTepHa JJist hesjiec-
HBIX PAallOHOB ¢ cUJIbHBIMU BeTpaMu. [lig o. Caxanun
3TO MOpPCKUeE Teppachl, 1751 KolbcKoTro 1moxyocTpo-
Ba — TYH/[PA ¥ TOPHAS TYHJIPA.

Hanpwumep, MJIOTHOCTD CJI0EB ¢ MOHOJHUTHOM
TEKCTYPOii, CJOKEHHBIX I'PAHHBIMU KPHUCTAJNJIAMU
(>70 %) muamerpom 0.2—0.5 MM Ha TOPUBOHTAIBHBIX
miaomaakax (rromaznku Ne 1—4) kosebiercs ot 130
110 360 kr/m? (cpennss 233 kr/m>), Ha MOPCKUX Tep-
pacax 3amagHoro mobepesxbst OxHoro Caxannua —
ot 290 110 410 kr/m? (cpeanss 357 kr/m>).

Ecnu paccmarpuBaTh MIOTHOCTD CJIOEB BTOPUY-
HO-uArOMOp(HOTO cHera (OT TPAHHOTO JI0 TITACTIH-
4aToTo) B pasubix jJanmmadrax Koabckoro nmomuy-
OCTPOBA, MOKHO CJIEJIATh CJIEAYIONINE BBIBOJIBL: B Ii€-
JIOM HauOOJIbIIAsT TIOTHOCTh CHETA XapaKTepHa JIJIst
Tyuapsl (o1 200 no 450 kr/m3, cpennssa 325 kr/m?),
HauMmeHnbmrag — aag taiiru (ot 120 no 400 Kr/m>,
cpennss 258 kr/m3). Jls 1ecoTyHAPBI OTMeEUYeH Hau-
Goubimii paz6poc snavennii — or 80 g0 500 kr/m3,
CpeHss MIOTHOCTD cocTabisger 313 kr/m>. Hanpu-
Mep, IIIOTHOCTh OJTHOTO M3 CJIOEB B IIypde, BHITION-
nennoM 03.03.2017 r. B siecotrynipe (paiion 03. Ku-
ubasp) nocrurana 500 kr/m> (80 % kpucranios
rparHoro Kiacca hopm u 20 % MOIyCKeTeTHOTO, MO-

HOJIUTHAS TEKCTypa, CPEIHUI AnaMeTp KPUCTAJLIa
0.7 Mmm).

OBCYKIAEHUE PE3YJIbTATOB

ITpu rccee[0BaHIK ILIOTHOCTEN CHera Her30eK-
Ha omubKa Habozaresst, 00yCJOBIeHHAs TEM, YTO
HaGJII0IeHK s TIPOBOANINCH B TeUEHKe AJUTEIbHOTO
[ePHOIa Pa3HBIMK JIOABMK U UCIIOJIb30BANIOCH 000~
PY/JIOBaHMe C Pa3HBIM KJIaCCOM TOYHOCTH.

3aBUCHMOCTD IJIOTHOCTU CHETa OT JhaMeTpa
KPUCTAJIJIOB TIPOCJIEKUBATACH aBTOPAMHU B CJIOSIX C
npeobiajanueM KPUCTAJIOB OJHOTO Kjaacca OoJiee
90 %, oiHAKO B JIBYX TPETSIX CJAyYaeB CJIOU UMEIOT
CMETIaHHYI0 CTPYKTYPY, UTO, BO-TIEPBBIX, 3aTPYIHSIET
BBISIBJIEHIE 3aBUCUMOCTEH, a BO-BTOPBIX, YMEHbIIAeT
BO3MOKHOCTb UX UCITOJIb30BAHUS JIJIST TPAKTUYECKUX
1eJiei.

Kaxk Buzno us puc. 2, B X0j1e 9BOJIOIUN CHEKHO-
IO CJIOST OT CBEKEBBITIABIIETO K CEKTOPUATIBHOMY (CO-
riacHo [ Kononos, Kasakxos, 2011]), nis Kaxa0ro mo-
CJIEIYIOIEro THUIIA CHera YBeJIMYMBAETCS 011 IIpo0 ¢
6oJiee BBICOKOI IJIOTHOCTBIO. B 11eJ10M HauMEHbIIINe
IUIOTHOCTH MMEET CBEKEBBINIABIINI CHET, HanOOJIb-
1ue — CeKTopuaibHbli. /[y1s1 cji0eB TpaHHOTO THIIA
cHera XapakTepHbI 00jiee HUBKHE IJIOTHOCTH, YeM JJIsk
MTOJTYCKEJIETHOTO, CKEJIETHOTO U CEKTOPUATHHOTO.

V3Mepenus 0Ka3bIBaloT, 4TO 00I1ast IJIOTHOCTD
CHEKHOUW TOJIIU YBEJMYMBAETCS K KOHILY 3UMHETO
ce30Ha 1 Ha MOMEHT MaKCHUMAaJIbHBIX BO03aITaCOB CO-
crasJsteT 0kos10 300 Kr/M3, TOr/Ia KaK CPeHsd T1I0T-
HOCTD TOJIIIIM Ha HA4YaJI0 3UMHEr0 ce30Ha KoJebIeTcs
ot 80 10 220 Kr/M> 1 3aBUCHUT OT OOIIMX METEOYCJIO-
BUI, XapaKTEPUCTUK CHETOIMAI0B, BIAKHOCTH TOJI-
CTUJIAIOTIEN TTOBEPXHOCTHU U T. JI.

[Ipu mpoBezieHUN Pa3TNIHBIX KaK HAYIHO-HC-
CJIeZIOBATENIbCKUX, TAK U HPUKJIAJHBIX PaOOT HEOOXO0-
JIUMO YUYUTBIBATH, YTO MJIOTHOCTD PA3HBIX CJIOEB CHETa
eTMHOBPEMEHHO U B OJIHOM TOUYKE MOKET OTJIUYATHCS
B HECKOJIbKO pas. Hampumep, B mypde 25.02.2016 r.
ObLIIN CJIOU € IIOTHOCTIAMU OT 120 Kr/M3 JUIS 00J10-
MOYHOTIO TuIa cHera 0 330 kr/m3 /1 cKeleTHOro 1
760 kr/m3 as pexkensunonnoil kopku (. IOsxkmno-Ca-
XaJMHCK, TITomaaKa Ne 4).

[l mosrydeHnst 3aBUCMMOCTEN TJIOTHOCTH CHeTa
OT €r0 CTPYKTYPBI, TEKCTYPBI, IHAMETPA KPUCTAJLIOB
U IPYrux Iokasarejeil HeoOXOAMMO 3HAYUTEIHHO
VBEJUUUTH OOBEM JTAHHBIX.

BbIBO/1bI

1. TITOTHOCTD CJI0EB cHETa KoJebanach B 3aBH-
CUMOCTH OT ero Thna B npesenax ot 10 kr/m? (cBesxke-
BbinaBmuii cuer) 1o 790 kr/m? (ensuble KOPKK).
[TnorHOCTD HAMOOJABLIErO KOJIMYECTBA POO cHera
(60aee 50 %) 13 cI0€B, B KOTOPBIX MPeobIanaior 06-
JIOMOYHBIE KPUCTAJLJIBI, TT0TIataeT B auanazon 100—
140 kr/m>, cybauMannonHo-nousaApuyeckue — 140—
180 kr/M3, peskenanuonHo-nousapudeckue — 300—
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400 xr/m3, rpannbie — 220—260 kr/m3, ckeneTHble —
260-320 kr/m3. HanGospuime mI0THOCTH Xapak-
TEPHBI JIJIST PEKEJISIIMOHHBIX KPUCTAJIOB U JIEISTHBIX
kopok (600—790 kr/m3).

2. IIpu 3BOJIIOIUY CHETa OT CBEKEBBITIABIIIETO /10
CEKTOPUATBLHOTO KJacca (hOPM MPOMCXOIUT MTOITATI-
HOE yBeJmdYeHue 10 mpob ¢ GoJiee BBICOKOH TLIOT-
HOCTBIO. [Ipu aTOM /107151 TPOG CHETA C MJIOTHOCTBIO
250-300 xr/M3 1151 CI0€B 110IyCKEIeTHOTO, CKeJIeT-
HOTO ¥ CEKTOPUATTHHOTO TUTIOB COXPAHSETCS Ha YPOB-
He 4448 %.

3. B reuyenue 3uMbI JIJisl CJI0€B, COCTOSIINX U3
PasHBIX TUIIOB CHera, IpeolJaalnT CIAeayolne
IJIOTHOCTH (HA TOPU3OHTATBHBIX IIJIOMIA/IKAaX, PACIIO-
JIOXKEHHBIX B okpecTHOCTAX T. IOskn0-Caxanuucka):
a) rpannoro tuna cuera — 200-250 xr/m3 (40 %
po6), HauboIbIIee KOJIUIECTBO CJIOEB HTOTO CHETa
HabJrfo1aeTcst B stHBape U hespasie; 6) MoJyCKeJeTHO-
ro tuna ciera — 250—300 kr/m® (40 % npo6), yaute
oTMeuaioTcs B peBpasie; B) CKeJeTHOTO TUIIA CHera —
250-300 u 300-350 kr/m? (66 %), ux naubosbliee
KOJIMYECTBO MPUXOAUTCS HA (heBpash; T) CHeTa B CTa-
auu perpeccusroro meramopdusma 300-350 kr/m3,
TaKue CJIOU Yallle BCTPEYAIOTCsI B MEPBOIl JeKaje
MapTa.

Takum 06pa3oM, MJIOTHOCTh CHETa BapbUPYyeT B
MIMPOKOM /IMATa30He, IPUYEM pa3Hble CJIOU OTJIO-
JKEHHOTO CHETa B OJIHOI TOYKE B OJ[HO 1 TO K€ BPeMs
MOTYT UMETh MJIOTHOCTH, pa3jnyaoniuecs B He-
CKOJIBKO pas, 4TO He0OXOAMMO YUUTHIBATH IIPH TIPO-
BEJICHUY MCCJAEIOBAHUIT 1 TIPUKIATHBIX PabOT.

ABmOpbl sovlpailicarom npunameybHocnsv KowlekK -
musy Jla6opamopuu JAABUHHBLY U CeJlesblX NPoUeccos

Caxanuncrozo ¢puiuanra JIBIU JIBO PAH 3a npedo-
CMABLeHHbIE MAMEPUATDL HAOTIOOCHUL.
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