AKTYANDLIHbIE
VICC/lE.ﬂ.UB/\I IVIFI

MEXKAYFIAPO AN

#16 (1786), 2023




AKTyaJIbHI)Ie HUCCJIeJOBaHUA

MeskIyHapOAHbIN HAYYHbIN YKy PHAJI

2023 o Ne 46 (176)
Yactp 1

M3naercs ¢c HOSAOPS 2019 rozia BbIxoauT esxkeHe1eJIbHO

ISSN 2713-1513

I'naBubIN pegakTop: TkaueB AsiekcaHIp AHATOJIbEBMY, KaHJ. COLIMOJL. HayK

OTBeTrcTBeHHbIN pegakTop: TkaueBa Exarepuna I[leTpoBHa

CraTby, MOCTYyTAIOIINE B PEIAaKIINIO, PELIEH3UPYIOTCSI.

3a JOCTOBEPHOCTD CBEJIEHUIM, U3JIO’KEHHBIX B CTAThSIX, OTBETCTBEHHOCTDH HECYT aBTODBL.
MHeHNe pelaKLIM} MOSKET He COBIIaIaThb C MHEH)EM aBTOPOB CTaTels.

[Ipu MCIIOJIb30BAHMM M 3aMMCTBOBaHUM MaTEPUAJIOB CChIJIKA Ha M3[IaHMe 00s13aTeJIbHA.
MaTepuaJibl My OJIMKYIOTCS B aBTOPCKOM PeTaKIIM.

© OO0 «ATeHTCTBO IePCIEKTUBHBIX HAYYHDIX MCCJIENOBAHMI»



PEJAKIIMOHHAYA KOJIJIET U A

Ao6upoBa I'ysmmupa IllyxpaToBHA, JOKTOP TEXHMYECKMX HayK, HoleHT (TalllkeHTCKMIt rocynaap-
CTBEHHDII TPAHCIIOPTHBI YHUBEPCUTET)

Anns6opan Axmen AGymy XyceitH, mpernoaaBaTesib, PhD, Yien Mpakckoit Accolmanmu ClIOPTUBHBIX
Hayk (YuuBepcutet Kydsr, Mpak)

Asp-0yTOaxak Bammap AGyn ®aaxmuiib, mpemnogaBaresib, PhD, Ysien Mpakckoit Accolmaiiym Crop-
TUBHBIX HayK (YHuBepcurer Kydsr, Mpak)

Aspxakum Axmen Kagnm AGnyaskapem Myxammen, PhD, nouent, YiteH Mpakckoit Accommanmm
CIIOPTUBHBIX HayK (YHuBepcurteT Kydwi, Mpak)

AcanasmeB Mesic KaspikeeBMY, JOKTOP MeNarormyeckux Hayk, mpodeccop, akagemuk MAHIIO
P® (KbIprpI3CKMit TOCyJapPCTBEHHBIN TEXHUIECKIUIT YHUBEPCUTET)

AtaeB 3arup BaruToBud, kaHauaaT reorpaguyecKkux HayK, IPOPEKTOP MO HAydHO paboTe, mpo-
deccop, mupexTop HUM Guoreorpadym u sanamadTHOM aKog0THH (JlarecTaHCKMIt TOCyIapCTBEH-
HbII ITeIarorM4ecKuii YyHMBEPCUTET)

BadoeB ®epys MypTasoeBud, KaHAMIAT MOJUTHUECKUX HAYK, NOIIeHT (ByxXapcKkuit MHKeHEePHO-
TEXHOJIOTUUECKU I MHCTUTYT)

TaBpmymH  AJilekcaHAgp BacuabeBud, [JOKTOp  IlearormuecKkux  Hayk, mpodeccop,
[ToueTHBII paGOTHMK OOpasoBauus (BiagyMMUMPCKMII MHCTUTYT PasBUTUSI 00pa3oBaHMUs MMEHU
JI.U. HOBMKOBOJ1)

Tasmy3o Bacumauyt HurosaeBud, KaHAMAAT IOpUMAMYECKMX HAYK, CTaplIMii HayUYHbBIM COTPYAHUK
(Hay4HO-1cCJIe10BaTeIbCKMIt MHCTUTYT 00Pa30BaHMST M HAYKH)

I'puropbeB Muxanis @egoceeBud, KaHIMIAT CEJTbCKOXO03sIMCTBEHHBIX HAYK, JOLIEHT (APKTHYIECKIIT
rocy1apCTBEHHbDI arpOTEXHOJIOTMYECKIIT YHUBEPCUTET)

I'y6aitmynimua FassH HypaxMeToBHA, KAHIM/IAT [Te[arorMIecKux HayK, JTOLEHT, YJIeH-KOPPEeCIIOH-
JIeHT MeskayHapoaHOM AKajeMuyu Iemarorudyeckoro obpasoBanmsi (Bocrouno-KasaxcraHckuit
rocyapCcTBeHHbII yHUBepeuTeT MM. C. AMaHK0J10Ba)

EsxxoBa Huna CepreeBHa, JOKTOD IeJarormyeckyux Hayk, ipodeccop kadeapsbl ICHXOJIOTHH I TIe-
nmaroruky (TyJIbCKMIt rOCyAapCTBEHHbBIN Tegarornueckuit yuusepeuret um. JI.H. Tosictoro)

Kusmna Hartanbs: JOpbeBHA, KaHAMAAT IOPUIMUECKMX HAyK, AoueHT (Besaropoackuit rocymap-
CTBEHHBII HAIIMOHAJIbHBIN MCCIIEN0BATEIbCKII YHUBEPCUTET)

Mabuna ExarepuHa AJIeKCAHAPOBHA, KAHAMAAT apXUTEKTYypbl, noieHT ([ocymapCcTBEHHbIN YHMU-
BEPCUTET I10 3€MJIEYCTPOICTBY)

KasianzapoB A3u3 AGaypaxmaHoBud, PhD no ¢usuko-mMareMaTuuecKuM HayKaM, JOLEeHT, JeKaH
dakynprera MHGOpMALIMOHHBIX TexHOJIOTHI (['yIMCTaHCKMI TOCYAaPCTBEHHBI yHUBEPCUTET)

KaproByuu BurTop ®paHLeBud, KaHIMIAT S9KOHOMIYECKUX HaYK, JOoLeHT (Besopycckuit Hauyo-
HaJIbHDIN TEXHUUECKHUI yHUBEPCUTET)

KosxeBEHMKOB OJier AsibGepTOBMY, KaHAMAAT IOPUAMUECKMX HAYK, AOLEHT, [IoUeTHbIN aJBOKAT
Poccuy (YpaJibCKuit rocy1apCTBEHHbINM IOPUAMUECKMIL YHUBEPCHUTET)

KouiecunkoB Asiekcanap CepreeBud, KaHAMAAT TeXHUUYECKUX HayK, goueHT (FOsxHOo-KasaxcraH-
CKMI1 yHUBepceuTeT uM. M. Aya3oBa)

KonankuHa EBremysi 'eHHagbeBHA, KaHauAaT Gpusiocopcknx HayK, moueHT (MPKYTCKMIt HALMO-
HAJIbHBII MCCJIETOBATEIbCKMIT TEXHUUECKI I yHUBEPCUTET)

KpacoBckwit AHzpeit HyukostaeBud, JOKTOp GMU3MKO-MaTeMaTHUECKMX HayK, mpodeccop, dJieH-
koppecnoueHT PAEH 1 AVH (YpaJsibCKMit TEXHUUECKMI MHCTUTYT CBSI3U U MHPOPMATHKI)

Ky3HenoB iropb AHaTOJIbEBUY, KAHANUAAT MEAUIIMHCKUX HAYK, JOLUEHT, aKaJeMUK MEKIYyHapoJ-
HOJ akageMuy GyHIaMeHTaJbHOro oopasoBauusi (MA®O), nokTop MeauimHCKux Hayk PATIIH,



npodeccop, MOYETHBIN JOKTOP HayK PAE, uieH-Kopp. Poceuitckoit akageMmuy MeauKo-TeXHdIe-
cknx HayK (PAMTH) (AcTpaxaHCKui rocy/1apCTBEHHbBINM TEXHUUECKUI yHUBEPCHUTET)

JIntBuHoBa JKanHa BopucoBHa, kaHamMaaT negarornyecknux Hayk (KyGaHCKmiT rocyrapcTBeHHbINH
YHUBEDPCUTET)

MamenoBa Harasibsi AstleKCaHAPOBHA, KaHIM/IAT 9KOHOMMYECKUX HaYK, To1eHT (Poccuitckuit ako-
HOMMUYecKuit yuuBepcuret uM. I'.B. [lsiexaHoBa)

Myxuit F0smst BUKTOPOBHA, KaHIMIAT 0MOJIOTMUYEeCKUX HaYyK, foueHT (CaHKT-IleTepOyprekas aka-
IeMUs BEeTepUMHAPHOM MeIUIIMHDI)

HyxoBa Mapuia AJleKCaHAPOBHA, KaHIMIAT COIIMOJIOTHUECKUX HAYK, J0IIeHT (MOCKOBCKMII TOCY -
JlapCTBEHHDI 00J1acTHOM yHUBepeutet (MI'OY))

HacakaeBa  Bakbir = EpMeKGaifKbI3bI, KaHIuJaT  9KOHOMMYECKMX  HayK,  [IOLIeHT,
yiieH akciepTHoro CoBera MOH PK (KaparanayHCKMIt TOCyZapCTBEHHBI TEXHUUECKIUIT YHUBED-
CUTET)

OuemkeBu4 Kupuiia MropeBud, KaHAMIAT MearormyecKkmnX HayK, 1o1ieHT (MOCKOBCKMIt TOCymap-
CTBEHHBII MHCTUTYT KYJIbTYPBI)

ITorroB JAMuTpuit BiraguMupoBud, TOKTOp dusosorndeckux Hayk (DSc), moueHT (AHIAMIKAHCKMIA
roCy/IapCTBEHHBIN MHCTUTYT MHOCTPAHHBIX SI3BIKOB)

IlstaeBa Ouibra AJiIeKCeeBHA, KaHAMAAT dKOHOMMYECKMX HayK, aoueHT (Poceumiickasi rocynap-
CTBEHHAs aKaJeMy s MHTEJJIEKTYaJIbHOM COOCTBEHHOCT)

Pexgkoyc Biaagumup MuxaiioBud, JOKTOP IOPUAMYIECKMX HAYK, Ipodeccop (MHCTUTYT rocyaap-
crBa 1 npaBa PAH)

CamoBuu AsteKcauap JIEOHMIOBUY, JOKTOP MCTOPUUECKMUX HAYK, noieHT (00 «Besiopycckoe ob1iie-
CTBO apXMBYUCTOB»)

Cumukosa Taxupa JanmeBHa, PhD, nouenT (TarmkeHTCKMIT rOCy1apCTBEHHbBINM TPAHCIIOPTHDIN YHM-
BEPCUTET)

Tapsxm6oeB lapnudasxon I'aitOymoeBud, KaHaMAaT GUITOJIOTMUECKMX HAYK, HOIeHT (XymaKaH I -
CKMJ1 rOCyTapCTBEHHbIN YHUBEPCUTET M. akageMuka Bobomskona 'adpyposa)

TuxomupoBa EBreumus MBaHOBHa, JTOKTOD neaarormyecKmx HayK, mpodeccop,
[TouétHbt paboTHUK BIIO PO, akanemuk MAAH, akagemuk PAE (Camapckuit rocyapCTBEHHBIN
COLIMaJIbHO-TIeIarOrMUeCcKuit yHUBEPCUTET)

XanuTtoBa OsiMaxoH CauA0BHA, KAaHIMIAT UCTOPUYECKUX HAYK, JOLEHT, [ToueTHbII akageMMuK AKa-
nemuy Hayk «TypoH» (HaBOMICKMIT TOCyJapCTBEHHBIN TOPHBIN MHCTUTYT)

IlypukoB Asekcanap HyukosaeBud, KaHIMIAT TEXHUUECKMX HAYK, HoLeHT (PocToBCKMIf rocynap-
CTBEHHBIN yHMBepCHTET ILyTelt coobienus (PTYIIC)

YepusimeB BukTop IleTpoBuy, KaHIAUAAT eIaroryyeckunX HayK, mpodeccop, 3acysKeHHbIi Tpe-
Hep P® (TuxookeaHCKMIT TOCyAapCTBEHHBIN YHUBEPCUTET)

IMTamroBaJr JKaHHA AJIEKCAHAPOBHA, KaHAMAAT COLIMOJIOTMYECKUX HAYK, JolieHT (Besropomckmit
rocyZ1apCTBEHHbBI HAIIMOHAJIbHBIN MCCIIEOBATETbCKII YHUBEPCUTET)

ITomu Cepreit BiaaMMMpPOBMY, KaHIMIAT IOPUIMUECKUX HaAyK, JoleHT (CapaToOBCKMIf HALO-
HaJIbHBI MCCJIeJ0BaTEIbCKII TOCYJapCTBEHHDI YHUBepeuTeT MeHy H.I'. YepHBIIIIEBCKOTO)

d1moHKYyJ10Ba HypskaxoH A6ay>ka660poBHa, PhD o dmstocobekum Haykam, noreHT (HaBouitckmit
rocyZlapCTBEHHBI TOPHBIN MHCTHUTYT)

SxmmeBa 3yxpa 3MATOBHA, JOKTOP XMMUUECKUX HAYK, TOLEHT ([ KM33aKCKMIf TOCy/TapCTBEHHbIN
e1arornuecKmnii MHCTUTYT)



AKTyaJbHBIE UCCIeN0BaHUSA * 2023. N246 (176) CopepxxaHue | 4

COOEPXAHMNUE

I'EOJIOT A

Psa6omanka C.T.
T'NITOTE3A. «<xACMHXPOHHOE BPAIIEHUE 3EMHOTI'O I1PA 1 3EMHBIX OBFOJIOYEK.
CMEIEHUE JIMTOC®EPHI 3EMJIN KAK ITPUMUYMHA CMEHBI JIEJOBBIX 3I10X».......... 6

TEXHUYECKHWUE HAVKHU

Poaun H.A.
BJIMSAHUNE TEOMETPUYECKHUX ITAPAMETPOB JEDEKTA HA ITPOUYHOCTD ITPU
CXKATHUUN ITOJIMMEPHOT'O KOMITO3UTHOT'O MATEPUAJIA ....oeeeeeeeeeeeeeeeeeeeveeeeeees 36

BOEHHOE AEJIO

3axapoB M.IO., IlectoB C.M., bapanos /I.I.
AHAJIN3 PA3BUTHUS CPENCTB TEXHUYECKOT'O OBCIJIV>KMBAHUMS B ITOJIEBBIX
YCJIOBUAX (B XOLE ITPOBEOEHMA CIIELIVAJIBHOI OIIEPAIIVIN) B BOMCKAX
HAILIMIOHAJIBHOM I'BAPIINY POCCUMICKOU OEIEPALI ... 46
3axapoB M.IO., IlectoB C.M., Kpoirenko A.10.
[TIPOBJIEMATHKA JESTEJIBHOCTY PEMOHTHBIX OPTAHOB B BOVICKAX
HAILIMIOHAJIbHOV TBAPIVY POCCUNCKOUN O@EMIEPALINNA........cveveerreerrerreeereneeenas 49

NHOPOPMAIIMOHHELBIE TEXHOJIOTHUHA

Atayev R., Baldzhayev P.
THEORETICAL FOUNDATIONS OF THE USE OF CARTOGRAPHIC PROJECTS IN THE
CREATION OF ELECTRONIC MAPS ...ttt eereee s eerenee s eenenneeseenenneseees 51
EBpokumos C.JI.
[TPUMEHEHUWE TPA®UYECKO BU3YAJIN3ALIY JAHHBIX B ITPOJIYKTOBOM

I[I/IBAI7IHE HA ITPUMEPE SAAS MTHTEPDOEMCOB .....veeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesereeene 54
Xpanos /1.E.

ITOCTPOEHMUE ETL ITPOLIECCOB HA BA3E CRON 11 OPKECTPATOPA 3AIAY

I (3 R 64

Cenbkus N.0.
[TEPCITEKTUBBI THOOPMAIIMOHHOT'O UHKUHUPUHTA TTPOMBIIIIEHHBIX
TIPELITTPYISITIAI ..o eeeeeeeeeeeeeeeveeeeeaeeeeeeseeseaeseesansesssasseesanseessansesssnssessanseesssseeenanns 69

APXUTEKTYPA, CTPOUTEJILCTBO

Duslyev S., Durdyev M., Gyzylov K.
PROSPECTS FOR THE DEVELOPMENT OF THE TRANSPORT SYSTEM OF
TURKMENISTAN ..ttt ettt e et e s e e eeaa s s e e e eaae s s eesasss s easasssnseesssnsnseennnns 71



AKTyaJbHBIE UCCIeN0BaHUSA * 2023. N246 (176) CopepxxaHue | 5

Khidyrov A., Hayidov E., Hekimova M.

REALIZATION OF TRANSPORT AND TRANSIT POTENTIAL OF TURKMENISTAN...... 74
Mammedmuradov J., Dovletov S., Atamuradov H.

THEORETICAL FOUNDATIONS OF CONSTRUCTION AND PROTECTION

OF GEODETIC NETWORKS OF TURKMENISTAN ...couiiiieiieeeeeeereeeeeeeee e eeenee 77
llagkaHoB A., Opa3oB b.

HEKOTOPBIE ACITEKTBI PA3BUTUS JOPOXHOI'O CTPOUTEJIbLCTBA

TYPKMEHUCTAHA ..ottt eeteeeettee ettt eeeean e esaneessnneessnnsessnnsessnnsessnnsessnnessnnneennn 80

JKOJOIrnud, nPUMPOAOIIOJB30OBAHUE

Durdyev D., Seitiyev D.
OPPORTUNITIES FOR THE DEVELOPMENT OF BUSINESS TOURISM
IN THE NATIONAL TOURIST ZONE “AVAZA” .....uveeeeeeeeeeeeeeeeeeeeeeeseeeeseeeesseeesssenseeens 83

OPUI0JOInA, UHOCTPAHHBIE A3bBIKHU,

KYPHAITINCTHUKA
Khydyrlyev D.
OPPORTUNITIES FOR ELECTRONIC LEARNING OF ENGLISH IN HIGHER TECHNICAL
EDUCATIONAL INSTITUTIONS ....eeiieiieeeeeeeeetteee ettt e et 86
BoBuna ML.A.
ITPUHIIAIIBI KATETCKOI'O OBPA3OBAHNA B PYCCKOW JIMTEPATVPE................... 89

byxoBagannos O.U.
MOP®OOJIOT'MYECKHME OCOBEHHOCTU APABCKMX ®OPM MHO>XECTBEHHOTI'O
UYHNCJIA B TAIDKUKCKOM JIMTEPATYPHOM SI3BIKE XIX-XX BB...ceevvuereveneeereeneennnnannn. 92
Byuuis K.M.
METOIbBI ITPEITOJABAHWS MTHOCTPAHHBIX S3bIKOB C NUCITOJIb3BOBAHUEM
COLMAIBHBIX CETEU CETU VTHTEPHET ......oieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeeneesaeene 95



AKTyasbHbIE UCCIIeIOBAaHUA * 2023. N246 (176)

@ Teonorus | 6

I'EOJIOTUA

d- " 10.5281/zenodo.10159145

PSIBOIIIAIIKA Cepreii 'puropbeBuua
MOPCKOJi MHKeHep ayekTpomexaHuk, TMS Tankers, Poccus, r. KpacHomap

TUIIOTE3A. «<xACUHXPOHHOE BPAIIEHME 3EMHOI'O IIPA
N 3EMHBIX OBOJIOYEK. CMEIIEHUE JIMTOC®EPBI 3EMJIN
KAK ITPUYMHA CMEHBI JIEAOBBIX JIT0X»

AHHOmauus. IIpuyutsl HACMYNJIEHUsl U CMeHbL 1€008bIX IN0X 3eMU NPedcmasnsiom 00Hy U3 camblx 60SbUIUX
3a2adox npupodsl. AHANU3 2paduKa usmMeHeHuUs! YPOBHs OKeaHa 3a nocnedHue 450 moicau nem, KOmMopwlii NOHO-
CMbl0 KOppenupyrm ¢ xo0om 1ed08slx IN0X, U AHANU3 6HYMPEHHE20 CMPOEHUs. NIAHeNbl, N0380JIsI0M COenams
861800, UMO NPUUUHOL 0AHH020 KOJlebamenvbH020 Npoyecca 6/III0Mmcs No3uyust U KOHguzypayus KOHMUHeHmMo8
3emnu. ITod eecom nedoswvix wjumos Eepasus u o6a Amepukanckux KOHMuUHeHmMa nepuooutecku cmewaomcs 8
HanpaeieHuu akeamopa, umo npueoodum K cmeuleHur éceti aumocgepst 3emau omHocumenbHo noCco6 eé 8pa-
weHus. Pesynsmamom makozo cmeweHust aumocgepul U A611emcsk cMeHa n1edos8slx Inox. Asuamckas 1e0oeas
anoxa cmeHsiemcs CesepoamepukaHckoii 1edosoti anoxoti u Hao6opom.

Kntoueewie cnosa: CesepHulii nonitoc, 1e0osblii wium, nedosas 3noxa, CegepHas Amepuxa, A3usl.

1. TIIpuuuHbI OjleseHeHUs 3eMIIN.

Yro6 HalTM OTBET Ha BOIPOC O MHPUUYMHAX
CMeHBI JIeJOBbIX 310X 3eMJiM, AJIs Hadajia Hago
pasobpaThCs B MeXaHM3Me caMOoro mpoliecca ojie-
IeHeHUI.

Camble XOJIOAHBIE TOYKM IIJIaHEThI PacCIOo-
SKeHbI Ha MOoJIcax BpaineHns 3emin. OHu MaKkCu-
MajJbHO OTKJIOHeHbI OT COJHIIA U MTO3TOMY MOJY-
YalOT MeHbIlle BCero COTHEYHOrO CBeTa, a mepymo-
IUYecKy, Ha IPOAOJ/IKUTEIbHOEe BpeMsl BOOOIe
romnajaioT B 30Hy TeHU. CpeHerooBas TeMIiepa-
Typa Ha caMMX I0JII0Cax B IPUIMOJISIPHBIX pajioHax
HaxXOAUTCS B OTPULIATEIbHOM 30He. DTO IPUBOAUT
K 06pa3oBaHMIO JbJa Ha MIOBEPXHOCTY BOJbBI M Ha
MMOBEPXHOCTM MaTepMKOB. Jleq XOpoIIo oTpakaeT
COJIHEYHBIT CBeT, elrle 60Jbllle YMEeHbIIasK IPUTOK
TeIuia B IIPUITOJISIPHbIe 06/1aCTH.

[Tpoueccol 3amMep3aHMsl OKeaHa M 3aMep3aHUs
TMOBEPXHOCTU MAaTEPUKOB MPOXOAST MO-PA3ZHOMY.

Tak, Tpu TOHMKEHUM TeMIepaTypbl Ha IIO-
BEPXHOCTM BOZIbI 06pasyercs jen. TerionpoBoi-
HOCTb JibJla B 4 pasa BbIllle, YeM TeIIONPOBOJ, -
HOCTb BOZBI B KMAKOM COCTOSIHUM, HO, II0 Mepe
JanbHeNIlero BbInageHnsl 0CagKOB JieJl TOKpbIBa-
eTcsa TOJCThIM CJ0eM CHera, CoOJepsKallero

00JIbIIIOE KOJTMYECTBO BO3AYIIHBIX IPOC/IOEK. Ter-
JIOTIPOBOJTHOCTH CHera B 21,5 pa3a Xyke Terionpo-
BOJHOCTU JibZa. JTO CO3JAET 3al[UTHBIN CJIO¥A,
3HAUMTEJbHO 3aMeJISIONIMI TTPOLIECC OXJIaXIe-
HMSI BOJIbL. JIe[ TaKoKe MPersITCTBYET U UCIIapeHUI0
BOJIbI, CHIKAIOIIEMY €€ TeMIIepaTypy.

Boma oueHb XOpOIIO TOTJIOIIAET COJHEYHOE
TeIIO, TTI0O3TOMY OKeaH XOpOIIO IMPOrPeBaeTcs B
TPOIMYECKOIt 30He U 61aromapst KOHBEKIIUM U Te-
YEHUSIM 3TO TEILIO IIEPEHOCUT M3 OJHUX PETMOHOB
m1aHeThl B Apyrie. OKeaH BbICTYIIAeT B POJIM TeIl-
JIOBOTO aKKYMYJISITOPA, @ TEPEeHOC OKeaHCKUMM Te-
YeHMSIMM TeIlia M3 TPONMUYEeCKUX paifoHOB B IIO-
JISIpHbIE 30HBI MIPUBOAUT K TAsTHUIO JIbIOB. HacTty-
MaeT TEIIOBOJ 6GalaHC, KOJa KOJIMYECTBO BHOBb
00pa3oBaBIIErocsl JbJa B MOJSIPHBIX 00JIACTIX
PaBHO KOJIMYECTBY PaCTasBIIETO Jibjia. DTO Orpa-
HUYMBAET PACIPOCTPAHEHMIO CIUIOIIHOTO JIb/ia Ha
MMOBEPXHOCTM OKeaHa 3a mnperenamu I1oasIpHOTO
KpyTa, a IIaBaloliyie JbAbl He MPUBOISIT K M3Me-
HEHMIO YPOBHSI OKeaHa.

3axo[ MaTepyuKa B 3aIOJISIPHYIO 00JIaCTb IPU-
BOJMT K HapYIIEHWIO TEIUIOBOTO GajiaHca U Me-
HSIET BCIO KapTMHY JaHHOTO Ipoliecca. B 3amossp-
HOJl 30HE Ha IOBEPXHOCTM MaTepuKa HauMHaeT
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HaKarmiuBaTbCs CHer U Jield. KOHTMHEeHTaIbHbIe
JIbJIBI MOTYT TasITh TOJbKO TO/I, BO3Je/CTBMEM BO3-
IOYITHBIX MacC. BO3myIIHbIe TOTOKM TOXE CITOCO6-
CTBYIOT TlepeHoCy TeIula U3 TPOIMYECKOl 30HbI B
TIPUIIOJISIPHBbIE 06/1aCTV IUTAHEThl, HO TeIIoeM-
KOCTb 0JiHOTO M® Bo3ayxa B 4000 pa3 HyKe Terio-
€MKOCTYM OmHOrO M°® BOmbI. IT03TOMY BO3IYIIHBIE
MOTOKM He CToJib 3(PheKTUBHO pacTariMBalOT
CHEXHbIV MTOKPOB MaTEepPUKOB, U 3TO MIPUBOAUT K
HaKOTIJIEHMIO CHeTa U JibJla Ha TOBEPXHOCTY CYIIN.
O6beMbl BOJIbI, OCEBIIME HA MOBEPXHOCTM Mare-
PUKOB, M3BIMAIOTCS M3 MUPOBOTO OKeaHa. YPO-
BeHb BOJIbl B OKeaHe HauMHAeT yMeHbIIaTbhCs.
TonyHa Jief0BOr0 MOKPOBA B 3aIOSIPHON 30HE
KOHTMHEHTA YBeJIMUUBAETCSI, Y JIeAOBbII IIUT MO/
COOCTBEHHBIM BECOM HAUMHAET PaCTEKaTbCs IO
KOHTMHEHTY 3a Ipefesibl 3aI0IsIpHOI 30HbI. [110-
1ab JieIOBOTO MOKPOBa 3eMJI YBeIUUMBALTCS, a
BMeCTe C Hell yBeJMUMBAeTCs U KOJIMYeCTBO OTpa-
SKeHHOTO Teruia. BoyiefcTBue HapylleHUST Terio-
BOro 6ajlaHca HauMHAeTCs OXJIaXKIeHMe TIIaHeThl.
3emMIs OYIeT MCKaTh HOBYIO TOYKY TEIJIOBOro 6a-
JlaHca. Bpi3BaHHOE 3TUM MOXO0JIOJaHMe TTPUBOAUT
K pacIlIMpeHUI0 30Hbl PACIPOCTPaHeHUs JeJHUKA
110 TOBEPXHOCTM KOHTMHEHTA JaJiIeKo 3a Mpe/iesibl
ITonsspHoro kpyra. IMeHHO 3TOT MHpoLieCC OXJja-
SKIOeHMs IUIaHeThl ¥ Ha3bIBAEeTCs 0JieleHeHUEM.

[TosaTomy 3ax04, MaTepuKa B IIPUIIOJSIPHYIO
06j1acTh 3eMJIM M SIBJISIETCS €eOUHCTBEeHHO
IPUYMHOI HACTYIUIEHUS JIeJOBBIX 3TO0X.

MexaHM3M 3TOTO Tpoliecca BIIOJHE JIOTUYeH U
TIOHSITEH, HO BCEX CTABUT B TYNIUK HECOOTBETCTBUE
MEXIY HaO6JI0gaeMbIMU CETOIHS CKOPOCTIMU
IBVKEHUS] KOHTMHEHTOB U TPOJIO/DKUTEIbHOCTHIO
LIMKJIOB oJeleHeHus. Bce 1esio B TOM, UTO CerofHs
Mbl HabjogaeM Ipoliecc Apeiia MaTepUKOB B
cbaaHCUPOBAHHOI cucTeMe auTocdepsl 3eMin,
TOKa OHM He HarpyKeHbl JeJOBLIMU IIUTaAMU. A
BOT KOT[ia IOTIOJIHUTEIbHbBIN BeC JiefOBbIX IIUTOB
B 45 + 50 MmWIIMOHOB ruraToHH uiay 50x10% ToHH
MIPUIABUT OJIHY U3 KOHTMHEHTATbHBIX JIUTOChED-
HBIX IUIUT, TO TapamMeTpbl €€ ABIDKeHUS MOTYT
CUJIbHO U3MEHUTHCS.

To, 4TO KaxkeTcsE OUeBUIHBIM CETOJHS, ellle He
3HAUNUT, YTO 3TO UCTMHHO BEPHO B JOJITOCPOYHOI
repcreKkTuBe.

YT06BI 3TO 0ObSICHUTD, HAM IPUIETCS HAYATh C
re0JIOrMYEeCKOro CTPOEHMS 3eMIIN.
2. Teonormueckoe CcTpoeHue Hauiei IUIa-

HETHbI.

Ha pucynke 1 npuBeneHO COBpeMeHHOe Hay4-
HOe TIpeCTaB/leHVe O BHYTPEHHEM CTPOEHUM
3eMJI, KOTOpPOe OCHOBBIBAeTCS Ha Tomorpaduue-
CKMX, OGaTUMETPUUECKUX U TPaBUMETPUUECKUX
IIaHHBIX, & TAKKe HA HAOTIOAEHMSIX TOPHBIX ITOPO]T
B OOHAKeHMSIX U 00pasiiax, MOIHITHIX HA TOBEPX-
HOCTb C GOJBIINX TIYOMH B Pe3yNibTaTe BYJIKaHM-
YeCKOi aKTUBHOCTU. IIpM ITOCTPOEHUM MOIenn
YUIUTBIBAINCH TAK K€ aHAJIU3 CEMICMUUECKUX BOJIH,
KOTOpbIE TIPOXOIST CKBO3b 3€MJIIO, U PE3Y/IbTaThI
9KCIIEPUMEHTOB € KPUCTAJUIMIECKMMY TBEPIBIMU
TeJaMy TPU JaBJIEHUSIX U TeMIlepaTypax, Xapak-
TePHBIX JJIs [TYyOOKUX HeZp 3eMIn

Tak, B LIeHTpe IJIaHeThl HaXOOUTCS KeJIe3HO-
HUKEJIeBOe SIPO, Pa30orpeToe 10 TeMIlepaTypbl
nopsiaka 7500°K. Ho, 6;arogapst BBICOKOMY JaBiie-
HUIO OHO HaXOJIMUTCS B TBEPIOM KPUCTA/UINYECKOM
cocrossHum. Ero pagmyc onieHuBaeTcst okoyo 1250
KM.

ITo Mmepe yoaneHus OT IIeHTpa TUIaHeThI JaBJie-
He YMEHbIIIAeTCS M BbICOKAs TeMIlepaTypa Iepe-
BOAUT METAJUT B pacIUIaBJIeHHOE TeKyJyee COCTOSsI-
Hye. ToiyHa 3TOT0 BHEIIHEro pacllaBJIeHHOTo
saapa gocturaet 2200 Km.

Ha rmoBepxXHOCTM BHEIITHETO SIAPa IIaBaeT BsI3-
Kasi MaHTUs, TOJIIMHOM 0Kojo 2900 KM., COCTOSI-
IIast U3 CWJIMKATOB U OKCUIOB. HyokHMe cyion MaH-
TUM XOTS U Pa3’OrpeThl BhIllle TEeMIIEpPaTyphbl ee
TIJIaBJIEHMS, HO TOXXe 13-3a BBICOKOTO JIABJEHUS
MOT'YT HaXOJIUTHCS B TBEPIOM cOCTOSTHMUM. Tak ke,
KaK U C META/UIMUECKUM SIIPOM, TI0 Mepe yaase-
HMUSI OT II€HTPA, C TaJleHNeM aBJIeHNST MAaHTHS TTe-
PEXOIUT B KUIKOE COCTOSTHME.

UV HaKkoHeIl, Ha ITOBEPXHOCTM pacIlIaB/IeHHOI
MaHTMM TUIABAeT TOHKAs 3eMHas Kopa, COCTOSIIas
U3 TBepAbiX auTocepHbiXx wmT. TommyHa 3eM-
HOJi KOpBI He mpeBbIimaeT 40 KM.

Macca nutochepbl TPUOIU3UTETLHO COCTAB-
nset 22,77x10'® TouH, a 310 TONMBKO 0,38% OT 06-
11l Macchl IJIaHeThI 5,976x10% TOHH.
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3. ®dusmuka 3emian.

3.1. AcMHXpOHHOe BpallleH/ e 3¢ MHBIX 000-
JIOU€EK.

[TpenmnosioskeHMe O TOM, UTO BHYTPEHHME CJIOU
3emMiM BpalllalOTCS CO CKOPOCTBIO, OTJAUYHOM OT
CKOpPOCTHM BpalleHus] BHEIIHUX CJI0eB, BbICKa3asl
eile B 1692 rony damyHz ['aineit — acTpOHOM, U3-
BECTHbBII 10 KOMeTe, Ha3BaHHOI ero MmMeHeM. B
rnocjaegHee BpeMs yueHble CUMTaN, UTO SIAPO Bpa-
11aeTcsl C MOCTOSSHHOM CKOPOCTbIO, HO TIOATBEp-
IUTb VIV OIIPOBEPTHYTD 3Ty IMIIOTE3Y HE MoJTyva-
JIOCh TIO TIpUYMHEe OTCYTCTBUSI aleKBaTHBIX MaTe-
MaTUUYECKUX METOI0B 06paboTKY JaHHBIX Ha6III0-
neHmit [12].

Kak BumHO 13 pucyHKa 1, MexXay TBepibIM XKe-
JIe3HO HUKeJIEBBIM SIPOM U TBepioii auTocdepoit
IIaHeTbl mpucytcTByeT 5100 KmimomeTpoB pac-
TJIaBJIEHHOTO 5Kejie3a BHEeIITHeTO si/ipa, Ha KOTOPOM
I1aBaeT 6Gosiee jierkas MaHTMUS 3eMJiy, a Ha pac-
TJIABJIEHHOM JXKUAKOM (Qpakuyy MaHTUM IIaBaeT
TBepaas mutocdepa miaHeTsbl.

W3 atoro ciemyeT, UTO Hallly IIJIaHETY HeJb3sl
paccMaTpMBaTh KaK €IMHbIi MOHOJUTHBIN 00b-
eKT.

Mexxmy BceMM TpeMs TBEpPAbIMM 000J0UKaAMM
3emsin (TBepoe Xejle3Hoe SApo, TBepAast MaHTUs
u autocdepa) HAXOAUTCS ABA KUAKUX CI0SI. DTO
2200 KuI0MeTpOB pacIliaB/IeHHOro xkeJe3a 1 2900
KWJIOMETPOB MaHTUM, YacTb U3 KOTOPOI Haxo-
IUTCS B XXKUAKOM COCTOSIHUM. Bce 3Tu Tpu TBepabie
060JIOUKM B3aMMOIECTBYIOT IOPYr C JOPYyroM
TOJIBKO TOCPeICTBOM BSI3KOCTHU ABYX SKUAKUX TIPO-
CJI0eK ¥ 3JIEKTPOABIDKYIIMX CWI, CO3[aBaeMbIX
BpAIllaIoNIMMCS TTOCTOSTHHBIM MarHMTHBIM ITOJIeM
MeTa/IMYeCcKoro sipa riaHeThl.

Bpaiatonieecss TBephoe SiApo IIaHeThI YBJie-
KaeT Mpujierarliie K Hemy CJIOM pacIilyiaBJI€HHOTO
MeTasia U CO3JaeT B HEM pasjMyHble TeUueHUs U
BUXPEBbIe TOKU.

CxropocTu BpallleHus SKUAKOTO MeTa/ljia BHeIll-
Hero sSpa U TBePOro siipa MIaHeThl B palioHe UX
KOHTaKTa 6yIyT COBHaAaTh, OAHAKO, 10 Mepe yia-
JIeHusl OT 3TOro, BpallleHMe pacliaBjIeHHOr0 Me-
Tayuta 6ymeT 3amMeIsAThCs. 'pagueHT U3MeHeHUs
CKOPOCTM BpamieHusi 6ymeT CUIbHO 3aBUCETb OT
BSI3KOCTM pacIlyiaBa, KOTOpasi OIpefesseTcs ero
TeMIlepaTypoit, XMMUUECKMM COCTaBOM U JaBje-
HMEM, HO Ipu ToaLMHE ¢j1os B 2200 KMIoMeTpoOB
pasinumue B CKOPOCTSAX BpallleHus: 6ymeT cyiie-
cTBeHHO. Heo6X0omuMO y4uecTb, UTO BSI3KOCTh
CTJIBHOTO pacmyaBa Ipu TemrmepaType 1600°C
B/IBO€ MeHbIIle BSI3KOCTU BOJbI PU TeMrepaType
18°C[9, c. 73].

BpameHnne pacriaBa BHeIIHero simpa Oymer
yBJIEKaTh 3a COO0J TIABAIONIYIO Ha €ro ITIOBePXHO-
CTU TBEPAYI0 MaHTHUIO.

[Tomo6HbIit 3bdexrT Gymer HAGMIOOATHCS U B
pacIiyiaBJIeHHOM cJioe 3eMHOl MaHTUM. BSI3KOCTb
MaHTUM CUJIBHO 3aBUCUT OT ee TeMIepaTyphbl U
IaBjaeHUsl, U MPU OmNpefeNeHHbIX YCJIOBUSIX OHa
MOXKET ObITh COTIOCTABMMA C BI3KOCTHIO BOZIBI.

B oTinune OT >Ke/le3HOTO BHEILIHETO s4pa, CU-
JIMKATHAasi MaHTUSI 10 CBOEMY COCTaBY OUEHb HEeOJI -
HOpoJHa. TerI0NpoBOAHOCTb CUIMKATOB MaHTUY
HaMHOTO HIDKe, UeM Yy Keje3a, I03TOMY TeMIlepa-
TYPbI PAa3IMYHBIX YYACTKOB MAaHTUUM MOTYT CUJIBHO
OT/INYATHCSL.

W3 Bcero BBIILIEN3IOKEHHOIO CIeAyeT, 4TO BCe
TPU TBEPHABIX 000JOUKM 3eMiIM (MEeTa/UIUYECKOe
SIIPO, TBepLask KpUCTa/UIMIECKas MaHTUS U JINTO-
cdepa) He MOTYT BpaIIAThCS C OFHOI CKOPOCTHIO
KaK MOHOJIUTHOE TeJI0, a BPalllaloTCsl aCMHXPOHHO
— C pa3HbpIMU cKOpoCTsiMU. CKOPOCTM BpalleHus U
Hampas/ieHle IIOTOKOB B )KMJIKOM BHELIHEM SIIpe
" B SKUAKOM YaCTV MaHTUU 3aBUCST OT TIyOMHBI U
pajioHa u3MepeHusl.

[pynmna y4yeHBIX IOJ, PYKOBOACTBOM XpBOeE
Txamunua (Hrvoje Tkalcic) n3 Komnenska pusmue-
CKMX M MareMaTuMyeCKuUX HayK ABCTPaJIMIACKOTO
HalMOHAJIbHOTO YHMBEPCUTETA OLleHMIa CKOPOCTD
BpallleHMs] BHYTPEHHero siipa 3eM/u B TeueHue
nociaensHux 50 JeT ¥ MpuIIa K BbIBOAY, YTO CKO-
pPOCTh BpallleHUsI 3eMHOTO SiApa He TOJIbKO OT/IN-
4yaeTcsl OT CKOPOCTY BpalleHMsI MaHTUM, HO U U3-
MeHsieTcsl BO BpemeHu. B 1970-e u B 1990-e ronsl
BHyTpeHHee SIAPO Bpalaaoch 6pICTpee MaHTUM, a
B 1980-e - mepnnenHee. [lo mpenBapuUTeIbHBIM
OLleHKaM, CYIIeCTBEHHOe BO3pacTaHMe CKOPOCTU
BpallleHMs 4pa, BO3MOXXHO, IIPOUCXOAUT B IIO-
CJle[IHMEe HECKOJIBKO et [12].

3.2. TeoguHaMoO.

AcuHXpOHHOe BpalleHyue 3eMHBIX 00070YeK
NPUBOOMUT M K CO3LAHUIO 3JIEKTPOMAarHUTHOIO
T10JIS1 3eMJIN.

TBeppoe Xejle3HO HUKeNIeBOe SIIPO NpeJCTaB-
ss1eT o601 MOCTOSTHHBIN MarHuT.

B pesynbTaTe acCMHXPOHHOTO IOBVDKEHUS TBEP-
JOTO MarHMTHOTO MeTa/VIMYeCKOro siApa U 3J1eK-
TPOIPOBOISILMX CJIOEB PacIlIaBJ€HHOIO MeTam-
JIMYECKOTO BHEIIHETO spa IoaydaeM I106aib-
HbI/ aCMHXPOHHBIN OBUTaTelb C MAaCCMBHBIM PO-
TOpoM. Bpaujaronieecsi MarHuTHOe I0Jjie 3€MHOI'O
saApa VHAYUMPYeT B JKMAKOM MeTalIM4eckoM
BHEIIIHEM SIipe BUXPEBbIe TOKM, KOTOPbIE B3aMIMO-
IeJiCTBYSl C MarHUTHBIM IIOTOKOM $iipa, CO31ai0T
BpallaloUiMii MOMEHT U YBJIEKAIOT pacIlIaBJI€H-
HBIJi MeTa/l/l B HAIIpaBJI€HNY BpallleH!s TBePLOro
sanpa.

TakuMm o6pasoM, Ha pacIlIaBJIeHHbI MeTall
sapa  OymeT  BO3JeiCTBOBAaTh  JBe  CUIIBI,
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MPUBOJISIIIIME ero BO BpallleHMe. ITO CUjIa BSI3KO-
CTU U 3JIEKTPOABIDKYIAS Cuia. DTU Ke Be CUJIbI
OymyT NMPUBOOWUTH BO BpalleHMe M MAHTUIO TIa-
HETBHI.

BS3KOCTb JKMAKOT0 MeTajia 6ymer yBaeKaTh 3a
c000Ji 3eMHYI0 MAaHTMIO B MeCTe UX Herocpe[-
CTBEHHOT'O KOHTaKTa.

MaHTust 3eMJIM COCTOUT U3 CUJIMKATOB M OKCU-
OB MeTa//IOB. HeogHOPOOHOCTDh €€ cocTaBa Ipu-
BOJIUT K BOSHMKHOBEHMIO B Heli 3JIeKTPOITPOBO/IS -
HIMUX CTPYKTYP ¥ cj1oeB. TOUHO TaK ke, Kak U B CJIy-
Yyae C SKUAKMM BHEIIHUM SIIPOM, TBepI0e MarHuT-
HOE SIIPO ¥ TOKOIIPOBOSINME CJIOU MaHTUM 06pa-
3YIOT TJIOOQ/JIbHBIA ACMHXPOHHBIN ABUTATETh C
MaCCUBHBIM POTOPOM. Bpataroieecss MarHuTHOe
1oJjie 3eMHOTO Sfpa MHAYLMPYeT B 3eMHOJ MaH-
TUU BUXPEBbIE TOKM, KOTOPbIe B3aMMOMEICTBYS C
MarHuMTHBIM IIOTOKOM SIIpa, CO3HAl0T Bpallaio-
1[MIT MOMEHT Y YBJIEKAIOT MAHTUIO B HATPaBI€HUNA
BpalleHus sapa.

BennuyHa snexTpoasyokyieit cuisl (O1C) uH-
IYKIIMYM, BO3HMKAIOIIEH B MPOBOAHMKE IIPU €ro
IBVSKeHUM B MAarHUTHOM I10J1€, ITPSIMO IPOITOPLIV-
OHWJIbHA MHAYKIUM MAarHUTHOTO TIOJS, IJIMHE
MMPOBOAHMKA U CKOPOCTU €ro rnepemeleHusl.

3aBMCHMMOCTb 3Ta BhIpasKkaeTcst HOPMYIIOif

E = Bxlxv,
rge E — 91C uaayRunm;

B — maruuMTHas MHOYKIIKS;

[ — nyivHa TPOBOJIHUKA;

V — CKOPOCTb.

W3 popmysbl BUIHO, uTO DIC MHAYKIMHA, a CO-
OTBETCTBEHHO CHUJa BUXPEBBIX TOKOB B >KUIKOM
BHEIIHEM SIIpe M B MAaHTUM, UM CO3[aBaeMble
3TUMMU TOKAMU 3JIEKTPOMATHUTHBIE TOJIST 3aBUCSIT
OT CKOPOCTU ABUKE€HMS MPOBOJHUKOB B MarHuT-
HOM I10J1e. B Halrem cirydae 3T0 6yeT 3aBUCETh OT
pa3sHUIIBI CKOPOCTEeN BpallleHusI 3eMHOTO siipa U
SKMIKOTO BHEIITHETO SI/Ipa, ¥ 3eMHOTO Siipa ¥ MaH-
TUM. JTa pa3HUIlA CKOPOCTeli HAa3bIBAETCSI CKOJIb-
>KeHMeM BHEeITHerO >KUAKOTO Siipa M MaHTUU T10
OTHOIIIEHUIO K TBEPIOMY MarHUTHOMY SIZIPY.

VBenuueHue CKOJIbXEeHUSI IPUBOAUT K YBeJIN-
yennio OJC M BUXpeBbIX TOKOB, a, COOTBET-
CTBEHHO, U K YCUJIEHUIO 3JIeKTPOMArHUTHOTO MOJIs
iaHeTbl. CUHXpOHM3AIMST CKOPOCTE BpallleHusI
0CJIAOUT 3JIEKTPOMAarHUTHOE II0JIEe IO HOJISI U B
3TOM CjIyyae OCTaHeTCs! TOJAbKO MarHUTHOe ITojie
3eMHOTO Simpa. A BOT M3MEHEHMe HaIlpaBJIeHUS
CKOJIBXXeHUsI TIpUBeAeT K peBepcy 3JeKTpomar-
HUTHOTO TOJISl, UTO TIpUBENET K MepeMeHe 3JeK-
TPOMAarHUTHBIX MOJIIOCOB 3eMJIN.

3.3. baykgaHue MarHUTHBIX MOJIIOCOB IO
IIOBEPXHOCTU JUTOChEPHI.

Kak yke ObUIO CKa3aHO, TBepIOe MAarHUTHOE
SIAPO 3eMJIM He MMeeT JKeCTKOI CBSI3U C auTocde-
POIJ1 TIJTaHEeThI

Bce o00600ukM 3eMIM MMEIOT pasIMYHbIE
Macchl U pusnUecKme CBOMCTBA, COOTBETCTBEHHO
u cuabl rpaButauum CosHia, JIyHBI U OKpYsKaio-
MYUX IUIaHeT 6yayT BO3AeiCTBOBATh Ha HUX IIO-
pasHoMy. OTCYTCTBMeE KeCTKOV CBSI3U MeKIYy 3eM-
HBIMM 000JIOUKAMMU U pas3IMJHas peakius 06010-
YeK Ha OKpyXKalollye IUIaHeTy TPaBUTAIMIOHHbIE
oIS U TopokaaeT 3deKT GIy>koaHus MarHUT-
HBIX IIOJIIOCOB.

BTopoit mpuumHoi 61K IaHMss MarHUTHBIX I10-
JIIOCOB MOSKET ObITh HETIOCTOSTHCTBO BUXPEBBIX TO-
KOB BO BHEIIIHEM SIIp€ U B MaHTUU B pe3yjbTaTe
KOHBEKTUBHBIX IOTOKOB B HUX M HEOAHOPOIHOCTHU
UX XMMMUUYECKOTO COCTaBa, a, COOTBETCTBEHHO, U
HEIOCTOSIHCTBA IPOBOISIIINX CIIOEB.

4. Cmemenne autochepsl Kak MpUUYMHA
CMEHBI JIeJOBBIX 3M10X.

CornacHO COBpeMEHHbIM MOJENSIM, TBepras
3eMHast 0607104Ka — juTocdepa — MpeACTaBIseT
00071 MO3aKy U3 OTIOEeIbHBIX IUINT.

«ITepeocmpicneHue udeli A. Bezenepa npuseno K
momy, umo emecmo opetipa KOHMUHEHMO8 8¢S JU-
mocgepa cmana paccmampusamocsi KAk N00BUXCHAS
meepdv 3emau. Mamepuku 6 cocmasge 1umocgepHuix
naum (co21acHo HO8oll 2unomese) NAcCUBHO U C80-
000HO nepemewarmcs No NOBEPXHOCMU 3eMH020
wapa 3a cuem HenpepvlH020 8UNEHUS KOHBEKMUB-
HblX NOMOKO08 éeujecmea 6 maHmuu» [1].

4.1. OcHOBHBIE CWIBI, IEIICTBYIONIME Ha JIN-
TocdepHbIe IVINThI MAaTEPUKOB.

JIutocdepHble TUIUTHI MATEPUKOB COBMECTHO C
3emieil yJyacTBYIOT B OUYE€Hb CJIOKHOM IIporiecce
IBVDKEHUS, TO9TOMY Ha HUX JIeJiICTBYeT MHOXKe-
CTBO pa3sHOHAIpaBIeHHbIX CuU. Tak, 3emMss Bpa-
1IaeTCs BOKPYT CBOEI OCU, ¥ CKOPOCTh BpallleHMsl,
B 3aBMCUMOCTY OT HIUPOThI, U3MEHSETCS OT HOJIs
Ha ToJfocax o 465 MeTpoB B CEKyHMIy Ha 9KBa-
Ttope. [Ipu 3TOM cama 3eMJist IBUKETCSI CO CKOPO-
cThI0 30 KM/C ITO KPYTOBOJi opouTe BOKpyT COJHIIA.
CosnHLle, B CBOIO OYepedb, MUUTCS CO CKOPOCTBIO
250 KM/ BOKpYT IleHTpa rajlakTUKu, KOTopasi cama
JIeTUT BO BcesneHHON co ckopocTbio 300 Km/C.
CToJib C/IOKHOE ABVKeHMe 3eMJIM B IIPOCTPaHCTBE
MOPOXAAET GOJBIIOE KOAMYECTBO Pa3HOHAIPAB-
JIEHHBIX CUJI, [OEeNCTBYIONIMX Ha JUTOChepHbIe
TUVINTBI MAaTePUKOB, U OMpeesonX Hampasiie-
HUSI TIOAJIUTOChEPHBIX MMOTOKOB B 3€MHOJ MaH-
Tin. TpeHne MeXay TBepa 0t 060JI0UKOI IJITAHETHI
u OTHOCUTEJIbHO BSI3KUM BeIeCTBOM
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acteHocdepbl CTAHOBUTCSI TOW CUJION, KOTOpas
criocobHa repeMelnaTh JUToCHepHbIe IIUThI KOH-
TUHEHTOB.

B mpoitecce u3ydyeHus LEeHTPOOGEKHO-IIIaHe-
TapHbBIX MeJIbHUII, CO3JaHHbIX B IHCTUTYTE reosio-
ruu u reopusuku CO AH CCCP, nokTop reosyoro-
MIMHepaJorndeckux HayK B. MoyaHOB yCTaHOBUI
OCHOBHbBIE CWJIbI, OIpeessIolie HalpaBjeHue
TaKUX MOIIUTOCHEPHBIX TOTOKOB B 36 MHOM MaH-
™iu [1].

Boimenum ocHOBHbIE U3 HUX:

1. IleHTpoGexxHass cuja OT BpallleHUs
3eMuI BOKPYT CBOE€I OCK. JTa CUjIa HallpaBJieHa
MepIeHIVKYISIPHO OCU BpalleHus miaHeTbl. OHa
MaKC/MajbHa Ha 9KBAaTOPe U OyIeT CTPEMUTHCS K
HOJIIO TI0 Mepe TIPUOIMKEHMST K TTOTI0CaM.

2. IleHTpoGexxHast cujia OT [JABVKEHUS
3eMuiM IO opoUTe. BEKTOp 3TOI CUJIBI JIEXKUT B
IJIOCKOCTM  3eMHOI  OpOMUTBI  (SKIUIITUKMA).
HampaBneHue 3Toli Cuibl MOCTOSSHHO MeEHSIeTCS
CUHXPOHHO C CyTOYHbBIM BpallleH/eM IIJIaHeThl.

3. ViHepuMoOHHBIE CWIBI OT CJIOXXEHHUS
JBYX LIEHTPOOEKHBbIX CWI. IIpu TuiaHeTapHOM
IBVDKEHUY OHU IEMCTBYIOT B INIOCKOCTY OPOUTHI U
HampasjieHbl MPOTUB OPOMTAIBLHOTO BpalleHMS.
VIMEHHO 3TU CUJIBI OTOPBAIM OT adpPUKAHCKON U
€BPOIIeliCKOl TIIUT aMepPUKaHCKYIO U IBUTAIOT ee
Janblile, paciupsis ATIaHTUUECKMIT OKeaH.

4. Cuna Kopuonamca BO3HUMKAET OT CIOXe-
HUSI OTHOCUTEJBHOTO U MepeHOCHOTO ABVDKEHMS
iaHeThl. [Ipy 3ajaHHOM HalpaB/JeHUM Bpalile-
HMS B IJIaHETapHOI cucteme 3emisi-CoJHIE OHA
HarpaBJieHa c fora Ha ceBep. Cdhepnueckas ¢popma
TIJIAaHEeThI, YTOJI HAKJIOHA OCU ee BpallleHMs K TIJ10C-
KoCcTV opbutThl U cwia Kopronuca GopMupyioT
BTOpOE HallpaBjieHNe MOIINTOChepPHOTO MOTOKA,
KOTOPBIii U 3aCTaBJISIET MaTepUKU apeiidoBaTh u3
IOKHOTO TMoJymapusi B ceBepHoe. [lostomy 2/3
(6ostee 67%) TOBEPXHOCTU CYIIU COCPEIOTOUYEHO
MMEHHO B CeBepHOM TToymiapum. MakcumaabHOe
3HaueHne cuna Kopmonuca 6ymet uMeTh Ha 9KBa-
TOpe, a 10 Mepe MPUBIMKEHUS K TTOJII0CY OHa Oy-
IleT CTPeMUTBCS K HOJIIO.

5. Cwia TpeHUs1 MeXIy TBepaoit iuTocde-
poit M BSI3KOJ HEOOHOPOTHOI MAaccoili MaHTUU
3emin.

LleHTpOGEKHBIE CUJIBI, COTVIACHO 3aKOHY MeXa-
HUKM, CTPEMSITCS CIPYIIMPOBAaThb MaTepUKU B
Bue mosica 6113 3KBaTopa. B TO ke BpeMs, neii-
cTBMe cuiibl Kopmonuca, OpuMeHTHPOBAHHON MO
HOPMAaJIU K TJIOCKOCTM OPOUTHI, 3aCTaBJISIET MaTe-
puKM OBUTaThCsl K CeBepHOMY mosttocy. OiHAKO Mo
Mepe MPOABIDKEHMS UX B BBICOKME IIMPOTHI, CUJIA
Kopmommca y6biBaeT, B TO BpeMsI Kak

LIeHTPOOEKHAS CuJIa, HATIpaBJIeHHAsT OT ITO/TI0Ca K
3KBaToOpy, Bo3pacTaeT. PaBHOBecue 3TUX [IBYX
MPOTUBOAENCTBYIOIINX CUT TIPUXOOUTCS TIpU-
MepHO Ha mupoTy CeBepHoro IToasspHOro Kpyra u
IanbHelilllee MPOABIDKeHNEe MaTepUKOB Ha ceBep
uckinwovaercs. IIonsipHBIA Kpyr, MO-BUAUMOMY,
SIBJISIETCS HEe TOJIbKO Treorpaduyeckoit rpaHuIleit,
HO U reoi¥HAMMYeCKUM pyoexkom [1].

[MonyyaeTcs OueHb MHTEpeCHas! CUTYaLVS.

IIBa KOHTMHEHTa, A31s 1 06e AMepuKa, pacIio-
JIO)KeHbI HAaIPOTUB JAPYT APYyra OTHOCUTEIbHO OCU
BpaiieHus: 3emau. Ilnomany aTUX MPOTUBOJIEKA-
X MaTepMUKOB COMOCTaBMMBbI. Tak TIIOMIAb
Asum 44,57 mutH. KM?, a miomangs o6enx AMepuxk
42,29 miiH. KM.2 COOTBETCTBEHHO M MacCChl UX JIU-
ToCePHBIX IVIUT OYAYT MPUOIU3UTENBHO OVHA-
koBbl. Ilom merictBuem cun Kopuosuca, Hammpas-
JIeHHbIM B CTOpOHY CeBepHOro MoJiica, [eHTPbI
MaccC 3TUX MaTepPUKOB CTPEMSITCS K reoguHaMmuye-
CKOMY pyOexy, IIpOXOAsIeMy ITPeIIIOIOKM-
TebHO B pajtoHe CeBepHOro MOJISIPHOTO KpyTa.

B HacTosSILIMII MOMEHT LEHTPbl MacC MaTepu-
KOB pacroJiokeHbl ropas3/io IokHee reoiMHaMuye-
ckoro pyoesxa. [Toayuaercs, uto A3us u AMepuka
60pIOTCS APYT C APYyroM 3a IpaBo 3aHATh CeBep-
HbIV MOJIOC IJIaHEThI. DTU JBA KOHTMHEHTA SIBJISI-
IOTCSI aHTarOHMCTaMM B 3TOV 60phoe.

EBpoasuarckas u CeBepoaMepuKaHCKas JTUTO-
chepHbIe TVINTHI CTAIKMBAIOTCS B paitoHe CeBep-
HOTO TOJTIOCA U MPeNsITCTBYIOT APYT APYTY B Ja/lb-
HelinieM aByskeHUM. Ilop, meiicTBMeM CUI CKaTUS
UX auTOC(EepHbIe TUIUTHI IIPOrMOAIOTCS, 00pasys
KoT10BUHY CeBepHOro JIemoBUTOrO OKeaHa.

B HacTosmIMii MOMEHT CHUCTeMa CTabWIbHa,
XOTSI ¥ HAXOAUTCSI B COCTOSTHMM HampspKeHus1. Bee
HeypaBHOBEILlIeHHble CUJIbl B [aHHON CUCTEME
KOMITEHCUPYIOTCS BSI3KMM COTIPOTUBIIEHMEM 3€M-
HOJ MaHTUMN.

4.2. ®eHOMEH IIOC/JAeTHEro oJiIeIeHeHUs -—
HECMMMETPUYHOE pachpenejieHue JIeJHUKOB
o0 OTHoumeHNU K CeBepHOMY IIOJIOCY ILjIa-
HETBI.

EcTb Bce OCHOBaHMS MojaraTb, YTO B Haydaje
ToC/IeTHEN J1eqoBoit 3rmoxu Jutocdepa 3emin 3a-
HMMaJla HeCKOJIbKO Opyroe IOJI0KeHMe 110 OTHO-
IIIeHUIO K ee MoJIIocam BpaieHus: u CeBepHbIi M0-
JIIOC, B TO BpeMs$l, HAaXOAWJICSl B MeCTe OTJIMUYHOM OT
ero COBpeMeHHOTO MOJIOXKeH S,

WHconsd1usi TOBepXHOCTU 3eMJIM Ha OJHOWM U
TOJ1 3Ke INPOTe OAMHAKOBA, C/ief0BaTeNbHO, TEM-
TepaTypHbIii peXXUM U paciipefeeHne KIuMaTy-
YyeCcKMX 30H Ha MaTepukax Ha OAMHAKOBOI IMu-
pOTe MOJIKHO OBITh ITPMMEPHO OMHAKOBBIM. IT0-
HSITHO, YTO 6/IM30CTh OKEaHOB, MOPCKME TEeUEHMUS
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M TepeMelleHre BO3LYLIHbIX MacC BHOCST CBOU
KOPPEKTUBBI B 3Ty KapTUMHY, HO HE CIIOCOGHBI
CUJIBHO €€ M3MeHUTb. Perpeccuss MupoBOro oke-
aHa TpepBET TII06AJbHBINA TEIUIOBOI KOHBeiep
TonbdeTpuMa U 3TO, TOKE OYIET CII0COOCTBOBATH
60Jiee paBHOMEPHOMY paclpeeeHuI0 JIeTHUKOB
o mupoTe. COOTBETCTBEHHO, B 3MOXY IVIOOAJIb-
HOTO TOXOJIONAHMSI, JIeJHUKOBbIE IIUTHI JOJKHbI
dbopmupoBaThCs MO KOHTUMHEHTAM IIpUGIU3U-
TeJbHO A0 OAHOI U TO¥ ke MUpOoThl. Ho, pearbHOE
pacrnpepeneHue JIeTHUKOB BO BpeMs IMOCIeOHeN
JIeOOBOJ 3TIOXM HE COOTBETCTBYET 3TOI KapTUHE.

B0°N TO°N

20°W

40°N 40°E SO°N

Jljig 3TOrO JOCTAaTOYHO B3TJSIHYTh Ha KapTy pac-
npejeeHys JieJTHUKOB B 3IOXY MOCJIeIHEero oJe-
JeHeHMs1 3eMJIM Ha pUCYHKaxX 2, 3 u 4. Kak BugHO
Ha HUX, OCHOBHbIE 0OBbEMBI JIbJia HAXOAMINChH Ha
Tepputopuu CeBepHoii AMepuku u CeBepHoii EB-
pormbl [7]. Tepputopun Cubupu u [JaabHEro BO-
CTOKa OKa3a/IUCh MOYTU He 3aTPOHYTHI OJie[leHe-
HMEM, YTO CaMo 10 cebe yke CTpaHHO IPU PacIo-
JIO)KEHMM TIOJII0Ca B €ero HbIHEelTHEeM MecCTe U CO-
BPEMEHHbIM KJIUMMATUYECKUM YCJIOBUSIM B 3TOM
paiioHe.

160°E

140°E

120

| LGM, about 20 ka

80°E

60°E

Puc. 2. Banpgaiickoe oneneHeHne — oneneHenne B EBpasun
B [IepuoJ, MakCMMyMa IocienHe nefosoi anoxu [10]

Puc. 3. Onepgenenne CeBepHOIt AMepUKM B TIepUOZ, TTOCTAeHel 1eIOBO 3MMOXU
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CToJib HepaBHOMEPHOE pPaclpoCTpaHEeHNeE JIefi-
HMKOB B 3ITI0XY ITOC/IEHEr0 0JIeIeHeHMS 10 OTHO-
IIIEHUIO K COBpEMEHHOMY pacrioyioskeHnio CeBep-
HOTO IT0JTIOCA, IBHO CBU/IETENLCTBYET O €r0 HaXOXK-
IIEHUY B TO BpeMs B paiioHe I'peHJIaHaUN, B TOUKE

¢ KoopauHaTamu (mpubnusurenbHo) 60°3]I,
74°Cll, kaK Ha pUCyHKe 4.

ToJsbKO TIpM TAaKOM PacCIioNoskeHUM KOHTMHEH-
TOB N0 OTHOWIeHMI0O K CeBepHOMY IIOJIIOCY Kap-
TUHA PaclpoCTpaHeHMs JIELOBBIX IIUTOB B A3UM U
AMepuKe BBITISIGUAT JTIOTUYHO.

Puc. 4. [Ipepnonaraemasi Touka pacronoskeHyss CeBepHOTo 10J0ca BO BpeMs IOCaeSHeN JIeL0BOI STI0XN.
Koopaunater 74°CII u 60°3 .
""""""""" JIMHMS TONSIPHOTO Kpyra Mpu TaKOM pacroiokeHny CeBepHOro Mojwca 3eMIn

VI3 pUCYHKOB 2, 3 11 4 YeTKO BUIHO, YTO OO'bEMBI
MaTepUKOBOrO Jibbl Ha TeppuTopuu CeBepHOII
AMepuKM BO MHOTO pa3 IMpEeBbIIIAJIM TaKOBbIE Ha
Tepputopun EBpasun. MaTepuKkoBbie JIbAbI AABSIT
Ha JmTochepHbIe TUINTHI MATEPUKOB, TEM CAMbIM
yBeIMUMBasl UX maccy. ECiu 1eHTpel Macc MaTe-
PMKOBBIX JIEJH/KOB PacIlOJ0KeHbl CEBEpPHee Ieo-
IMHAMUYECKOTO pyOeska, TO pes3ylIbTUPYIOIIast
cuna  oT  chaoxeHus cwibl  Kopuonuca u

LIEHTPO6EKHOI CUITbI 6YIET CTPEMUTHCSI CABUHYTh
COOTBETCTBYIOIINIT JIEMHUK BMECTE C MATEPUKOM B
HarpaBjeHuu 3sKkBaTopa. HepaBHomepHOe pac-
rpefiesieHNe JIbAOB MEXKIYy MaTepuKaMyu Hapy-
maeTt 6aJaHC CUII Beeil TUTocdepsl ITIaHeThI. DTOT
nucbanaHc v 6yaeT B JaHHOM CJTydyae CTPEMUTHCS
cMecTUTh AMepMKAHCKMIT KOHTUMHEHT B/IVKe K 9K-
BaTOpY.
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4.3. IBvwokeHust aurtocdepbl 3eMiInm Kak
€IVHOTrO 1IeJIOTO.

Vnmest mepmoanveckoro ABVMKEHUS TUTOCGHEPBI
3eMJIM Kak eJMHOTO 11e/I0T0 OTHOCUTENbHO MOJTI0-
COB e€ BpalleHus Oblia BIiepBbie CHOPMYIUPO-
BaHHas B KHure Yapsab3a Xamnryga B 1953 rogy.

«Ha smom 8onpoc HUKMO He Moxcem omeemums
ayuwe SliHwmeliHa, Komopslli maxk nodeen umoz
omkpsimuio Xanzyoa:

«B nonsipHom pezuoHe npoucxodum nocmosiHHoe
HakonsieHue J1b0a, KOMopwlil pasmeujaemcst 80Kpye
nosoca HecummempuuHo. Bpawenue 3emnu Oeli-
cmeyem Ha 3mu acuMmempuuHbsle MAaccol, c030asas
yeHmpoOexcHblli MoMeHm, KOMopblil nepedaemcs
sHcecmkoti 3emHotl kope. Kozda eenuyuna makozo Mo-
MeHma npesocxodum HeKOmopoe Kpumuueckoe 3Ha-
ueHue, OH 6bl3bleaem nepemeujeHue 3eMHOlU Kopbl
OMHOCUMENBLHO PACNOJIONEHHOL 8Hympu uacmu
mena 3emau...» [6, c.4]

4.4, MexaHV3M CMEHBI JIeTOBbBIX JII0X.

B niporiecce nocyiegHero oneieHeHMSI OCHOBHAs
Macca BOZbI, M3BSITON M3 OKeaHa, ObljIa COOpaHa B
IByx CeBepoaMepUKaHCKUX JeJHUKAX.

Iyt TOro, uTo6 06eCHeunTh Perpeccuio Mmupo-
BOrO OKeaHa Ha 125 MeTpoB, neUIUT BOJbI B OKe-
aHe JMO/DKeH ObLI COCTaBUTh HPUOIU3UTENBHO
45,14 MWIIMOHOB KyOMYECKUX KUJIOMETPOB.
JIbBMHASI [OJIS 3TOro o6beMa Oblia aKKYMYIMpPO-
BaHa B JIaBpeHTUIICKOM JIeTOBOM LIUTE - 34.8 MJIH.
km® [7]. BmecTe ¢ Kopaniabepckum IeIHUKOM 3TO
cocTaBMJIO 0KOI0 40 MTH. KM. iblia.

OcHOBHas Macca Jibaa Oblla pacIojio’keHa B
CeBepHOI MPUIIOISIPHOI YacTy MaTepuKa, COOT-
BETCTBEHHO U I[EHTP MaccC JegHMKA JODKEeH ObLI
HaXOAUTbCSl CeBepHee TeoAMHAMUYECKOTO py-
6exxa. ITosTomy, IeHTpOOeKHas cCwia JOJDKHA
Obl1a MpeobiagaTh Hap cvtoli Kopuosca u cTpe-
MUTbCSI CABUHYTH 3Ty IOMOJHUTEIbHYIO Maccy B
CTOPOHY TreomyHaMu4eckoro pybeska. TONbKO B
3TOM C/y4ae 9Ta cujia OyAeT HalpaB/ieHa B CTO-
poHy 3kBaTopa. Korga kpurtuueckas macca Jibaa
OymeT DOCTUTHYTA, TO InTOochepHas rmrta CeBep-
HOI AMepuKHM MpeooyieeT BCe CUIbI COTTPOTUBIIE-
HMSI BSI3KOCTY MAHTUU Y HAUHET CMENIAThCS B CTO-
POHY 3KBaTOpa, a EBpasusi, mop, neiicTBMeM CUJIbI
Kopuonuca gBuHeTcs B cTOpoHY CeBepHOro Io-
Joca. TO MPUBEET B ABVSKEHME BCIO IUTOChepy
TJIAaHeTBHI.

KpuBast usMeHeHMs] YPOBHSI OKeaHa B II03JHEM
[InericroueHe u T'onoueHe, NIpUBeOEHHAs HA PU-
cyHKe 11, ToKa3bIBaeT, uyTo 3a nocjaemume 450 TbI-
Cs4 JIeT, BCera, KOrjia ypoBeHb okeaHa OITyCKasICs
HIKe OTMETKM B MuHYC 125 + 135 MeTpoB, ITpouc-
XOAua pe3Kasi CMeHa JeflOBbIX 3moX. JlaHHOe

COGBITYIE HEOMHOKPATHO MPOUCXOAUT TIPU OJTHOM
¥ TOM XXe YpOBHe OKeaHa U He MMeeT UYeTKOI Bpe-
MEHHOI TepuoAu3alni, MOCKOIbKY TPOIOIKM-
TeJIbHOCTb JIeJOBbIX 3M0X pasHas. IIpomossku-
TeJIbHOCTD JIEIOBBIX 310X IIpMBeIeHa B Tabmuie 1
nanee. Ha oCHOBaHMM 3TOTO MOXKHO CHenaTh 3a-
KJII0OUeHMe, 9To (eHOMEH IepUoaNIecKOii CMEHbI
JIe[IOBBIX 310X MMeEeT 3eMHYI0 IPUPOIY U CBSI3aH C
Macco¥t BOApbI, U3BSITON U3 OKeaHa U aKKyMYJIUPO-
BaHHOJ B JIeJOBbIX IUTaX KOHTMHEHTOB. /13 3TOrO
MOXXHO TIPeATIONOXUTh, YTO KPUTUUECKasT mMacca,
CIIOCOOHAsT CABUHYTD JMUTOCGEPY IJIaHEThI, paBHA
npubausuTeabHo 40 + 45 MMWUIMOHAM I'MTaTOHH
ma 45x10'° ToHH.

[To mepe nOBWOKeHUST AMEpPUKAHCKOTO KOHTU-
HEHTa B CTOPOHY 3KBaTOpa COCTAaBJSIONIAS 1I€H-
TPOOEKHO CUJTBI, HAIIpaBIe€HHAS B CTOPOHY 9KBa-
Topa, 6ymeT ociabeBats, a cuia Kopuomnuca 6yzmer
yBeIMUMBaThCd. [IBIOKeHMEe OymeT UATU 0 TeX
TIop, TOKa 3T CUJIbI He YPaBHOBECST APYT ApYyra U
CUCTeMa He HaliieT HOBYIO TOUKY paBHOBECHSI.

Cwmemenue CeBepHoii AMepuku Ha 16° B IOXk-
HOM HarpasjaeHun 1o 60 3armagHOMy MepuauaHy
U eCTh HOBAsl TOYKAa paBHOBECHSI, KOTOpas YCTaHO-
BwIach okosio 19 + 21.000 j1. H. OTO TOYKa COBpe-
MeHHOro CeBepHOro IoJoca.

4.5. Haua/si0 HOBOJ JIeOBO SIIOXU.

Cmenienne sutochepbl IIaHETHI 3HAMEHYET
HAyajJ0 HOBON JiemoBOil 3moxu. KOHTUHEHT, C
HaXOISIIMMCS Ha HEM JIeZIOBbIM IIIUTOM, CII0JI3aeT
B HalpaBjeHUM 3KBATOPa U BBIXOAUT U3 MPUIIO-
JIIpHOVI 30HBI. ETO MeCTO B IIPUMIOSIPHON 30HE 3a-
HMMaeT ITPOTUBOJIEKAIMIT KOHTUHEHT, CMeCTUB-
umiicsl B HanpasaeHnu CeBepHOro MoIioca.

HaunHaeTcs HoBasi jiefoBas amoxa.

HoBas negoBas smoxa HauMHaeTCs C gerpaja-
MUY JIETHUKOB, COOPMMUPOBABIINXCS B TIPEABITY-
11[e¥1 J1eJOBOJ 3IT0Xe ¥ CMeCTUBIIMXCS 6/IMsKe K K-
BaTopy. [lapasnienbHO C 3TUM Ha MaTepuKe, CIBU-
HYBILIEMCSI B CEBEpHOM HamNpaBJe€HUM U BOIIes-
IeM B 3allOJISIPHYIO 30HY, HauMHaeT (GopMupo-
BaTbCs HOBBII JIEAOBBIN IIUT. IMEHHO B 3aI10JIsIp-
HOJ 4aCcTM MaTepuKa 3apOoKIaeTCs HOBbIN JTeTHUK
U OTTY[Ia y’Ke pacTeKaeTCsl faabliie 10 KOHTUHEHTY
B CTOPOHY 3KBaTOpa.

CeBepoamMepuKaHCKME JIEAHUKU CMeIaloTCs
Ha 1778 KMJI0MeTPOB B FO)KHOM HaIllpaBJe€HUU. ITO
3HAUNTEbHO YBEIUUMBAET UX UHCOSLINIO, UTO U
MIPUBOJUT K UX aHOMAaJIbHO OBICTPOMY pa3OrpeBy
U TasTHUIO.

CooTBeTCTBEHHO A3, B 3TOM CTyyae, CMeCTU-
Jlach Ha Te Xe 16°, HO B CeBEpHOM HallpaBJIeHUU
1o 120 MmepuanaHy BOCTOYHOV JOATOTHI. Knumar B
9TOI 4YaCTM KOHTMHEHTA CTaJll 3HAYUTEIbHO
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X0JIo[iHEee. DTO U MPUBEJIO K BBIMMPAHMIO MHOTUX
SKMBOTHBIX M COKpAIleHUIO apeaja O6UTaHMUSI Ma-
MOHTOB B A3l B IIepUO[, IJI00aIbHOIO MOTeILIe-
Husi. CeBepHas yacTh A3y HauMHAeT 3amMep3arTh,
YTO MbI ¥ HAOII0HAE€M CEeTOIHS.

Boistee meTanbHO BOMPOC paspylileHus JeJOBbIX
MIUTOB OyIeT pacCMOTpPEH fasee B pasgesne 5 «Tex-
HMYeCKUil aHanu3 rpaduka M3MeHEeHMUs YpPOBHS
MMPOBOT'O OKeaHa».

[To mepe TasgHUSI JIEAHUKOB, AMepPUKAHCKUIA
KOHTMHEHT TepsieT BeChb M3ObITOUHBI BeCc B 45
MMWUIMOHOB TUraToHH. lleHTpoGexkHass cuia,
HalpaB/ieHHas! B CTOPOHY 9KBaTOpa, TaeT BMeCTe C
JIeTHUKaMM. DTO OMSTh CO37aeT ayucbaaaHC CUT B
nutochepe miaHetsl. Cuia Kopuonmca cTpeMuUTcst
BEPHYTh MaTepuK Ha TIpeXXHee MeCTO, IJle OH
HaXONWJICSI B IIepyMoj, MPOIIJIOTO OjiefleHeHUsI, HO
OHOJI e€ HemoCcTaTOYHO. UTOO MpeomoeTh CUJIbI
COTIPOTUBJIEHMS a3MaTCKOM JUTOCHEPHOI TIUTBI
M BSI3KOCTb 3€MHOJ MaHTUM, U IPUBECTU B IBISKE-
Hue nurocdepy, Heo6xoaumMo GopMupoBaHme HO-
BOTO JIELOBOTO 1iMTa BecoM B 45x10%° ToHH Ha ce-
Bepe a3uaTCKOro KOHTMHEHTAa, KOHTMHEHTA aHTa-
TOHMCTA.

ITo mepe pocTa 1€10BOrO IMUTA B CEBEPHO Ya-
ctu CubUpu U perpeccuy OKeaHa, JOTIOJTHUTE b-
HbIV BeC OYAEeT CTPEMUTHLCSI CABUHYTD JIMTOChep-
HYI0 TUVIUTY A3uM B CTOPOHY 3KBaTopa. [Tocie ma-
IleHYsI YPOBHSI OKeaHa HIMKe OTMeTKM B MuHYC 130
METPOB, KpUTMUECKast Macca a3uaTCKOro JeIJHMKa
OoymeT mocTuMrHyTta. JOMOMHMTENbHAsST Macca B
45x10" TOHH, COBMECTHO €O cTpemieHrem Cesep-
HOJ AMepUKM CMEeCTUTCS B CEBEpHOM HaIlpaBiie-
HMUM K TeOIMHAMUYECKOMY PyOeKy Iocje TassHUsS

Kopaunbepckoro u JIaBpeHTUIACKOTO JIEOHUKOB,
MpeoIoNel0T CUTY COMPOTUBIIEHUS BSI3KOM MaH-
TUM TUIAHETHI ¥ MAsSITHUK JIMTOCHEphl KAUHETCS B
06paTHYI0 CTOPOHY. A3USI CMECTUTCS B IOKHOM
HarpaBJeHUU U BbIIeT U3 IPUTIOJISIPHOI 30HbI, a
CeBepHass AMepukKa CMeCTUTCS B CeBepHOM
HampaB/JieHUM U BOMZET B CeBEpPHYIO MPUIIONSP-
HYI0 0671aCTh.

HauHeTcsi HoBas JiemHMKOBas 3moxa. OHa
HayHeTcs ¢ TassHus CUOMPCKUX JIeTHMUKOB, TPaHC-
rpeccuy okeaHa M ¢GOPMUPOBAHUST HOBBIX JIeTHU-
KOB B CeBepHOI1 AMepuKe.

IMoxosKe, UTO MOJ00HBIE CMEeIleHUs TUTOChepbl
MBI ¥ Hab/mogaeM rociaegHue 450 ToICSY j1eT, Kak
MUHUMYM.

4.6. OcOGeHHOCTH CMeleHus: JUTochepbl
Ha 15 - 20° oTHOCHTeAbHO CeBepHOro MOJII0CA.

CMmeinenue aurocdepsl miaHeTsl Ha 15 + 20°
OTHOCUTEJbHO CeBepHOro Mojca MPUBOIUT K
yepeqOBaHUIO OJiefleHeHUlI MeXOy KOHTUHEH-
TaMM aHTarOHUCTaMM, TOCKOIbKY MeHSIIOTCS TII0-
gy TEPPUTOPUI KOHTUHEHTOB, PaCIOIOXKEH-
Hble B IIPUTIOJISIPHBIX 30HaX.

Ha pucyuke 5 nmpuBemeHo mnososxkeHnue CeBep-
HOTO TOJISPHOTO Kpyra mpu pacrnosoxenunu Ce-
BEPHOTIO ITO/IK0CA B TOUKe ¢ KoopayHaTtaMmu 74°ClIII
n 60°3]1. Kak BUOHO, IIPY TaKOM PacIiO0KeHUU
CeBepHOro 1oJiroca Asust BOOOIIEe He IOoIaJaeT B
3aTOJISIPHYIO 30HY, 3aTO TyZa IONagaloT OOJIbIIIe
Tepputopunu CeBepHOIt AMepUKMU BMeCTe C TOy-
ocTpoBoM Jlabpamop. DTO O6BSICHSIET, TIOUEMY BO
BpeMs IOC/IeqHEeN J1eJ0BOI 310X OCHOBHbBIE Jie-
JIOBble IIUTBHI pacrojarajiiCb Ha aMepUKaHCKOM
KoHTUHeHTe 1 B CeBepHOIi EBporie.

Puc. 5. PacripefeneHne cyly MaTepUKOB B 3aII0JISIPHOI 30He BO BpeMs ITOC/IeIHe JIeJ0BOI SIT0XU
pu pacroioskeHny CeBepHOTO Mositoca B Touke 74°CIHI n 60°3]],
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B To ke Bpems cMmeleHue TOUukuM CeBepHOTO
IIOJII0OCA B €r0 COBPEMEHHOe ITOJIOKeHMe Kapu-
HaJIbHO MEHSET pacipeesieHye IOBepXHOCTH Ma-
TEPUKOB B IMPUITOJISIPHOV 30He. Kak BUAHO 13 pu-
CyHKa 6, B Hacrosiiiee BpeMsi Becb CeBep Asuu

jgexxut 3a CeBepHBbIM IOSIPHBIM Kpyrom. HoBas
JemoBas smoxa Oymer uaTtu B Asuu. VIMeHHO Ha
Tepputopuu Cubupu 6yIayT pacIionaratbCs caMblie
60JIblIINe JIeIOBbIE IIMUThI B HAUaBLIECS JIe0BOIi
SM0Xe.

%

Puc. 6. PacipesiesieHne CylliM MaTe€pPUKOB B 3aTIOJSIPHOI 30HE B HACTOSIILUIA MOMEHT

[Iportecc onemenennst Cubupy yxke IOaBHO
HayaJics, HO, X03S/ACTBeHHAas AesTeTbHOCTb LUBU-
JM3aluy IpepBasia ero. 3a CYeT CKUTaHUST UCKO-
MaeMoro TOIUIMBA KOHIIEHTpauusi HNapHUKOBOTO
rasza CO2 B atmocdepe yske rmpesbicuia 400 yacTeii
Ha MWUIXOH, XOTSI 0 9TOT0, Ha MUKe MOTeIvIeH s,
He mipeBbimasga 300, UTO XOpOIIO BMOHO HA pU-
cyHKe 11 Huke. DTO, B CBOIO ouepelb, IIPOIO-
SKUJTIO CTAAUIO MOTerieHust KiuMaTa. CeromHsi Mbl
C BaMM Hab/iofaeM Jerpamanmio APKTUUECKUX U
AHTapKTUUECKUX JIETHUKOB U MPOJOJIKAIOIIYIOCS
TPaHCTPeCcCUI0 OKeaHa.

Taxkum 006pa3oM, cMelleHyue JuTocdepsl Iia-
HETHI B KOHIIE KaXK[I0M1 J1eJ0BO 3TTOXY MEeHSsIeT M0-
3ULUM KOHTMHEHTOB IT0 OTHOIIEHMIO K ITO/II0cam
BpallleHMst 3eMJI, 3TO IIPUBOJUT K Yepe0BaHNIO
30H MaKCMMAaJbHOTO OjiefleHeHMsI Ha MaTepuKax
aHTaroHMCTax. JIMoxa MaKCMMaJbHOTO paclpo-
crpa”HeHusi JibgoB B  CeBepHOii Amepuke

CMEHSIETCSI 3M0X0 MaKCMMAaJIbHOTO pacrpocTpa-
HeHMs 1bI0B B CeBepHOIt A3um 1 Hao60poT. CeBe-
poaMepuKaHCKas Jie[oBasl 31oxa cMeHseTcsT A3u-
aTCKOI1 J1e[IOBOJ 3MOXOA.

Ha pucynkax 7, 8 u 9 npuBefeHbl KapThl 30H
pacmpocTpaHeHus JiefOBbIX IUTOB B CeBepHOI1
Awmepuxe, A3uu 1 Ha TeppuTopumu EBpOTBI MpuU
060X BapMaHTax pacroyiokeHus: CeBepHOro mo-
Jroca.

Benasg nuHMs mokasbiBaeT 30HY MaKCUMalb-
HOTO PAacIpOCTpaHeHUs JIEGHUKOB B A3MATCKYIO
JIeIoBYyI0 310Xy, Korga CeBepHbIN MOJIOC Pacio-
JIOKEH B €T0 COBPeMeHHO Touke. YepHast TuHUS
MMOKa3bIBaeT 30HY MaKCMMaIbHOTO pacIpocTpaHe-
HUS JegHUKOB B CeBepoaMepMKaHCKYIO JieJJOBYIO
anoxy, korga CeBepHBIN IOMIOC HAXOOUTCS B
Touke 74°CIlI n 60°3/I. 9TO XOpOIIO COBHAAAET C
PUCYHKOM 3.
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oy’ A
Puc. 7. 30HbI MAaKCMMAaIbHOTO PaCIIpOCTpaHeHMsI JIEMHUKOB Ha TeppuTopuy CeBepHOIt AMepUKY TP 000MX
BapMaHTax CMeleHus TUTOoChephbl 3eM/IM OTHOCUTETBHO IOJIIOCOB e€ BpaleHus. Jlerenaa: 6eas TMHMS —
30Ha MaKCMMaJIbHOTO paclpocTpaHeHus JeJHMKOB B EBpas3uu npu coBpeMeHHOM pacroyioskeHuu CeBep-
HOTO T0JII0Ca; YepHasi IMHUS — 30Ha MaKCMMaIbHOTO PaclpoCTpaHeHMs JIELHMKOB IIPU PaCIIONOKeHUN
CeBepHOro 10J10ca B Touke ¢ KoopamuHatamu 74°CII n 60°3],

Vo AN

Puc. 8. 30HbI MakCMMaIbHOTO PacpOCTpaHeHMsI JIELHUKOB Ha Tepputopum EBpasun
Ipy 000X BapuaHTax cMelleHMs TUTocdepbl 3eMau OTHOCUTEIbHO IIOI0COB e€ BpalleHus

Kak BupHO 13 pucyHka 8 — AspaTckas 1ef0Bast
3r1oxa MpuBedeT K TOMY, YTO IMpPaKTUUECKM BCS
TeppUTOpPUS COBpeMeHHOV Poccum 6ymer 1mo-
KpbITa JegHUKOM. Vicxops 13 3TOro, CoBpeMeHHast
CUTyalMs CO CKUTaHMEM MCKOTIaeMOTO0 TOTUIMBA U
roBbieHnem copepskanust CO2 B atmocdepe co-
37aeT IMOJOXKUTENbHBIN 3 dekT aysg Poccun. Ipo-
IO/DKeHMe ToTervieHns kiauMara oTkpbiBaeT Ce-
BEpPHBII1 MOPCKOJ ITYThb AJISI MOPCKOM TOPTOBIU U

co3maer OJIarONPUSITHBIE YCIOBUSI AJIST BeHEHMUS
CeJIbCKOT'0 X0351/1CTBA Ha TEPPUTOPUM CTPaHbI. BbI-
XOIUT, UTO aJibTepHAaTUBHASI SHEpPreTuKa He BbI-
rogHa Poccun B JO/IrOCpoOYHOI1 repcrnektuse. [1o-
JIY4aeTCs, YTO MaHUITYAUPYs 00beMaMy CKUTae-
MOT0 MCKOMAaeMoro ToIinBea u cogepxkanust CO2 B
atmMocdepe 3eMJI, MOKXHO YIPaBJSTh INI06Ab-
HBIMMU KIMMaTUUECKUMU U3MeHEeHUSIMU.
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Puc. 9. 3op1 MakcMManbHOTrO paclpoCcTpaHeH)s JIeJHMKOB Ha TeppuTopuy EBponbl
pu 060UX BapuaHTaX CMeleHUsI TUTOChepsl 3eMIM OTHOCUTETBHO TOJTIOCOB e€ BpalleHust

Kak MOXXHO 3aMeTUTh U3 PUCYHKA 9, cMelleHe
surocdeps! mradeTs! o 120° BT (60°3]1) mpakTu-
YyeCcku He MeHsIeT KapTMHY MaKCUMMaJIbHOTO pac-
MPOCTpaHeHMs JIeAHUKOB Ha TeppuUTOpun 3amaj-
Hoit EBpombl. EBpomna okpyskeHa ATIaHTUUYECKUM
okeaHoM U CpenuseMHbIM MOpeM. ITOT (GaKTop
IOIOJHUTEBHO CrIaKkuBaeT 3¢@deKT oT cmelie-
Hus muTocdepsl, mosToMy EBpora 3amep3aeT Bce-
Ia MPakTUUeCK OAMHAKOBO, ITPU JIIOOOM II0JI0-
SKeHUM TuTochepsl 3eMITN.

W3 pucyHka 9 Takke XOpOIIO BUAHO, UTO 30HbI
MaKCUMMaJIbHOTO pPacIpoCTpaHeHUs JeOHUKOB B
pasauMyHble JeJOoBble 3MOXM COBHAZAWT C

BN T

N & MM

pe3yiapbTaTaMmM  UCCAemoBaHuii  Banpaiickoro
(OKOJ10 25 THICSY JI. H.) U [THEIPOBCKOTO (OKOJIO
260 ThBICSY JI. H.) ONeOeHeHui, TIPUBEIEeHHbIX Ha
pucynkax 2 u 10. O6a oHM ITPOUCXOIUITU B IIEPUO]T
IByx pasHbix CeBepoamMepUKaHCKUX JieA0BbIX
3M0X. JIHEIIPOBCKOe ojiefieHeHKe ObUIo 6osee 06-
nIMpHoe, yeM Basngaiickoe, HO, TeM He MeHee, Jie-
IOBBIN IINUT He pacipocTpaHmicsa B Cubupu nanee
MOJyOCTpOBa TalMbIp. DTO MOMTHOCTHIO YKIAAbl-
BaeTCsl B paMKM JAHHO TUIIOTe3bl OTHOCUTENBHO
30H MaKCMMaJIbHOTO pPacIipOCTpaHeHMsI JIeJHUKOB
B pa3HbIX JIe[IOBBIX 3MOXAX.

Sk

WI'E

THE

e WE

Puc. 10. IHenpoBckoe oneneHenue [10]
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AHanusupys pucyHku 2 — Banpgaiickoe onene-
HeHue u 10 — JIHenpoOBCKOe oJiefeHeHne, Hellb3s
He OTMETUTh, YTO [IHENpPOBCKOe oJiefleHEHEe
ObLIO ropasmo MoIlHee Banamaiickoro. 3To MOXeET
OBbITb IIOATBEPKIEHMEM 3aTyxalollero KoJjeba-
TeJIbHOTO ITpoIlecca 3eMHO¥ JInTochephl.
AMIUIMTYIAa CMelneHus JuTocdepbl IIaHEThI C
KaX[0Ji HOBOJ 3M0X0¥ yMeHbliaeTcsi. COOTBeT-
CTBEHHO C KaXX 0/ HOBOI1 JIe0BO 3T10X01 YMEHb-
11aeTCsI M 30Ha MaKCUMMaJIbHOTO PaclpoCTpaHeHUsI
JIeIHUKOB, @ BMeCTe C 3TUM YBeJIMUMBAETCSI U

MPOLO/IKUTENIbHOCTD J1efoBoi snoxu. Cucrema
UIIET HOBYIO TOUKY PaBHOBECUSI — TAKOTO PacIio-
snoxxeHus: CeBepHOro MOJI0Ca, IPU KOTOPOM JINTO-
cdepa miaHeTsl 6yIeT OCTaBAThCS B IIOKOE MaKCH-
MaJbHO MIPOAOJDKUTENbBHOE BPEMS.

V3MeHeHMe MPOJOKUTENBHOCTU JI€LOBBIX 310X
MOXXHO TIPOC/IE€IUTb IO KPUBOW M3MEHEHUS
YPOBHSI OKeaHa B mo3nHeM [lnetictoiieHe u l'oso-
LleHe, IPMBEAEHHOM Ha pUCyHKe 11 u cienaHHOI
Ha e€ OCHOBe TabuIIbI 1.

Tabnnua 1
Nlenosas smoxa npoaon?fnlfrfimomb Hauasno smoxu | Koser smoxu
rofbl JIeT Hasaj, JIeT Has3aj,
I CeBepoamepuKaHCKas (IOCTIEIHSIS) 122.000 140.000 18.000
II | Asuatckas (TpeamnocaesHsIs) 114.000 254.000 140.000
IIT | CeBepoaMepuKaHCKast 86.000 340.000 254.000
IV | Asmarckas 92.000 432.000 340.000

Kak BUAHO 13 TabaULIbI 1, MpeanocienHss jie-
JIloBasl 3moxa ojeleHeHMs] B A3uu Ojauiaach Ha
22.000 meT mosibliie MpeAbIayileli A3MaTcKoil yie-
IOBOI1 3m0XM, a rocyaenHssi CeBepoaMepuKaHCKas
JenoBast s1oxa imiaach Ha 36.000 jieT poJiblie

npenpiayineii. M3 3TOro MOXKHO IPeIIoIOKNUTh,
YTO aMIUIUTYIA CMeIIe s TUTOChePhl YMeHbIIIa-
eTCcs C KaKIbIM HOBBIM ILIMK/IOM. CucTreMa MIIeT
TOYKY paBHOBECHSI.
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4.7. Kakue ucTopuyecKue U apxeojormue-
ckue (GakThl MOTYT IOATBEPAUTD UIEI0 MEePH-
OOMYECKOTO CMeIeHM s TuTochepbl 3eMIn.

[MoaTBepXAeHMEM UeU TePUOAUUECKOTO CMe-
IIeHus InTocGepsl IMJIAHETbI MOTYT CYXXUTD CJie-
Iyrolye GakTOPbI:

1. AHOMa/JBbHO OBICTpPOE TasiHUE JIeAOBBIX
MTOB AMepukyu U EBpasum npu cMmeHe JieJIOBbIX
3M0X;

2. Bpems u apean pacripocTpaHeHUS MaMOH-
TOB MO A3MaTCKOMY KOHTMHEHTY B Mepuop, Iio-
cjegHel 1eq0BOI SI0XH;

3. Bpems u 06CTOATEILCTBA HEOKUTAHHOI
ru6esu 60IBIIOTO YKCIa MAMOHTOB U IPYTUX KU-
BOTHbIX B CeBepHOi1 CHOUpPY 1 Ha AJIsICKe;

4. @eHOMEH AOJTOBPEMEHHOI0 CYI[eCTBOBA-
HMS JIEJOBBIX IIMTOB ['peHyiaHau U AHTapKTUABI;
5. JlereHgbl IpeBHUX HAPOAOB AMEPUK.

6. KpuBasg wu3MeHeHUSI YPOBHS MUPOBOTO
OKeaHa (CMEeHbI JIeJOBBIX 3110X) U €€ TeXHUYEeCKUIA
aHanams.

4.7.1. AHOMaIBHO OBICTpOE TastHMUEe Jiedo-
BBIX IIUTOB AmMepuku u EBpasmum, Kak mnopm-
TBepXXIEHUEe TUIIOTEe3bl O CMEIeHUM JIUTO-
cdhepsl 3eMin.

PasorpeB JIemIHMKOB, B COOTBETCTBUM C rpadu-
KaMy M3MeHeHMsI YPOBHS MOpS Ha pucyHKax 11 u
17, 3aHs11 OKOJIO 3 — 4 THICSY JIET, a 3aTeM Hava-
JIOCh X OYpHOe TasiHMe, IIPUBe/IIee K TpaHCTpec-
CMM MMPOBOTO OKeaHa. B mepuop TasiHUS JieqHU-
KOB TpaHcrpeccus gocturana 30 mm./rofn. Beero 3a
10 ThICcsAY eT orpomHbie CeBepoamMepUKaHCKME U
EBpasuiickue jegJHUKU MUCUE3/n C JIULA [JIaHEeThl.
VpoBeHb MMPOBOTO OKeaHa MOIHSICS Ha 125 meT-
poB. CpeHss CKOPOCTh TPAHCTPECCUU B T€UEHUE
9Tux 10 TBHICAY JIeT cCOCTaBisyla OKojo 12,5
mMMm./Tof,. CerogHsi, He B3Mpasl Ha X03511ICTBEHHYIO
IesITeTbHOCTD UeJI0OBeKa, M pa3orpeB aTMocdepsl
IUIAHEeTbI, TPAHCTPECCHS He TIPEBbIIIaeT 3 MM./TO/I.

«IIpunamele ckopocmu dezpadauuu oyiedeHeHull
make He Haxodsm dax;ce omoaieHHbIX AHAN0208 8
NPUPOOHOM 2/IAUUOJI02UUECKOM hpoyecce.

B cea3u ¢ amum, npasomepeH 60npoc: Kaxkoed
HAyuHo 000CHOBAHHAS NPOOOSIKUMENbHOCMb Pac-
naoa u ucue3HoseHusl eOHUKO8bIX NOKPOBO8 muna
Jlaspenmutickozo (Kanadckozo), a maxxe Ipen-
NaHdckozo u AHmapkmuueckozo? Taxkue pacuemot Ha
0CHOBE Mamemamuuecko20 MoOdeaupo8aHusl 8bINnoJ-
Huau ITA. IIymckuti u M.C. Kpacc (1983). Hx memod
OCHOBAH HA 280JIIOYUOHHOU Modenu paszozpesa Jied-
HUKO0B8bIX NOKPOBO8 8 YCN08USIX 00WUX KAumamuue-
CKUux nomenJyieHul.

Mamemamuueckoe MO@EJlupOGCIHue nokasol-
gaem, umo 2unomemuyeckull JIEOHUKOBbBITI nokpos

CesepHotli Amepuku — o02pomHblil Jlagpenmutickuti
JIEOHUKO8bILI Wum He noddaemcs pa3pyweHur U uc-
ye3HoBeHUW npu 5% npupauueaHuu naOCoO8bLIX
memnepamyp, dax;e 8 meueHue MHO2ZUX COMEH Mbl-
cau iem» [7].

BrioyiHe BO3MOKHO, UTO JaHHbI (PeHOMEH CBSI-
3aH MMEHHO CO CMeIeHMeM JIUTOC(ephl TIaHeThbI
OTHOCUTENIbHO ee TomocoB. CMellleHMe JIMTO-
chepst Ha 16° B IO’KHOM HampasieHuu mo 60 3a-
MagHOMY MepUAMAHy IPUBOAUT K TTepeMeleHUI0
JlaBpeHTuiickoro u KopamibepcKoro JeoBbIX
LIATOB B IpyTHe KIuMaTU4YecKue 30Hbl 3eMJIN.

[MepemenieHue e JHMKOB Ha 1778 KMI0OMETpPOB
B HaIlpaBAeHMM 3KBATOPA 3HAUUTETbHO YBEINUM-
BaeT UX MHCOJISILIMIO U YCKOPSIeT MpollecCc Ux ne-
rpaganuu. JIymalio, YTo oJoOHast Moeab pasBu-
TUSI COOBITUIA, CITOCOOHA pa3pelnThb JaHHOE MPo-
TUBOpeYe.

Heob6xomyMo Takske YUMTHIBATh, UTO CaM IIPO-
1ecc paspylieHus1 JIeTHUKOB M pa3orpeBa Iuia-
HETBI — 9TO IPOLIECC C MMOJOKUTETbHOI 00PATHOI
CBS13b10. TasiHMe JIeJHUKOB yYMeHbIIaeT OTpaskalo-
IIyI0 COJHEYHbBII CBET MOBEPXHOCTb JibJla, UTO
YCKOpSIET pa30rpeB IIaHeThl. [IoBbIlIeHNE TeMIIe-
paTypbl BO3[lyXa U pa3orpeB MUPOBOIO OKeaHa
HACBIIMIAIOT aTMOCGhePy BOASTHBIMM ITApaMU U yBe-
JTMUMBalT KoHHeHTpauuio CO2 B aTtmocdepe, a
9TO CO37aeT MapHUKOBBI 3hdEKT U ToKe yCKO-
psieT mpoiiecc pasorpeBa. PasorpeBa IJIaHETHI
pasroHsieTcsl, HO yBeJM4YeHMe KOauyecTBa BOs-
HOTO Iapa B aTMocdepe MPUBOIUT U K yBeIMUe-
HIIO 0CAJIKOB, UTO YCKOPSIET Mpoliecc hopMupoBa-
HMSI HOBOTO JiefJH/KA B 3aI0JISIPHO 30He KOHTH-
HeHTa aHTaroHucra. Ha muke TpaHcrpeccuu, Ko-
r7a YpOBeHb OKeaHa AOCTUTAeT HYJIeBO OTMEeTKH,
CKOPOCTHU pa3pyllieHus: CTaporo Jief0BOro MUTa U
(opmupoBaHKsT HOBOTO ypaBHUBAIOTCS. Jle THUKMA
3a TrpefeamMy 3amoIsIpPHON 30HbI TTOTHOCTHIO pas3-
pymiaioTcs. TpaHcrpeccusi okeaHa OCTaHaBJ/IMBa-
eTcsl.

CxropocTb (hOpMUPOBaHUS HOBOTO JIEAHMKA B
3amoJisIpHON 30He KOHTMHEHTAa aHTaroHMUCTa JO0-
CTUTaeT CBOET0 MaKCMMyMa M3-3a GOJIBIIOTO KO-
JINYeCTBa OCAIKOB, BbI3BAHHBIX BbICOKOI TeMIle-
paTypoii 1 BJIAXKHOCTbIO BO3Ayxa. HaunHaeTcst HO-
BBIi1 LIMKJI OJIefileHEeHUSI U OBICTPOJi perpeccun oKe-
aHa.

4.7.2. Bpemsa m apean pacnpoCTpaHEHUS
MaMOHTOB II0 A3MaTCKOMY KOHTMHEHTY B Ile-
puoj, mocjaesHel J1eg0BOoi 3MOXN.

IMouemy MbI KOHIIEHTpUPYEM Hallle BHUMaHMe
Ha MaMoHTe? [la MpoCTO MOTOMY, YTO apeas pac-
MpOCTpaHeHUsI MaMOHTOB JIOBOJIbHO XOPOIIIO U3Y-
YeH 1 MaMOHTaM TpeboBasioch okoio 400 Kr pac-
TUTEJbHOV TUINY B CYTKU IJi NpOnuTaHwus. B
JAHHOM Cjyyae OHM BBICTYIAIOT KaK MHIOUKATOPD
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6JIarONPUSITHBIX ITOTOAHBIX YCJIOBUIA M GOraTcTBa
pPacTUTEIbHOM MUY B peroHe UX 00UTaHMS.

Hwmke, Ha pucyHke 12, IpMBeAeHO U3MEHEHME
apeajia paclpoCTpaHeHUs] MaMOHTOB B MO3JHEM
ITneiicTonieHe u ['osoueHe.

PaccmatpuBas 9TOT BOIIPOC HEOOXOAVIMO TTPU-
HSTh BO BHMMaHue, uyto 140.000 et Ha3a1, 3aKOH-
ymiiach A3mMaTcKas JiefloBas 31oxa ¥ Havascs mpo-
1iecc Jerpajanyu JeJHUKOB B CeBEpPHON 4acTu
A3sun. Yepe3s 20.000 et (120.000 1. H.) TpaHCTpeC-
CMsI  OKeaHa [IOCTUIJIA HYJIEBOM  OTMETKM.

TemriepaTypa IJIaHeTbl JOCTUIJIA CBOEr0 MaKCH-
MyMa M HayayiCsl HOBbIV 1uKa CeBepoaMepuKaH-
cKkoro onefieHeHus. 3a nocnenyroiye 10.000 net
chopmupoBanuck Oosbine CeBepoaMepuKaH-
CcKkue nenHuKu. Perpeccusi okeaHa coctaBmia 60
MeTpOB (CMOTpU pUCYHOK 11). CpenHss TemIiepa-
Typa IIaHeThI OIyCTUIach Ha 4 rpajyca HUKe Co-
BpPEMEHHOI TeMIiepaTypsl. KinumaTtuueckne ycino-
BUSI HA 3eMJie CTaJIM 3HAUUTE/IbHO XOJIofHee, YeM
ceropHs. [Tocnenyroune 90.000 net cpengHsss TeM-
nepaTypa 3eMJiM PO 0JKaaa OIyCKaThCS.
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Puc. 12. CxemMbl IPUTOJHOCTH KIMMaTa, IJIS1 )XM3HU MI€PCTUCTOrO MaMOHTa B mo3gHem IlneiictoieHe u l'o-
norieHe. KpacHblIit 1[BeT — Hamubos1ee MOAXOASIINI KIMMAT [AJisI MAaMOHTOB, 3€JIEHBII I[BET — HaAMeHee IO -
XOASIINI KIMMAT JJIT MaMOHTOB, YépHbIe TOUKM — MeCTa HaX0JOK MaMOHTOB, YEpHbIe TMHUM — CeBEPHbIN
npenes MPOXXUBaHMUS JI0Iei COBpPEMEHHOTO aHaTOMMUYECKOTO THUIIa, YEPHBIE ITYHKTUPHbIE JIMHUM — CIIOP-
HbIe I'PaHMUILbI IPOXKMBAHMS JIIOJIe} COBPEMEeHHOI0 aHaTOMMYEeCKOro tmmna [13]

30.000 net Hasap, cpenHssl TeMIlepaTypa IUia-
HeThbI oIycTuiach Ha 8°C. HUKe COBpeMeHHOI1 Be-
JnuyHbl 14,8°C. 1 JOCTUTIa CBOETO MMHMMYMa.

ITpu coBpeMeHHOM M0J10KeHM CeBepHOro Mo-
noca 3emsin Bech CeBep A3um pacrojiaraetcsl B
3anosisipHoO#t 30He. [laske cerofHs, Ha TMUKe TJO-
0a/IbHOTO TOTEIUIEHNS, 9TO 30HA aPKTUUECKUX ITy-
CTBIHb M TYHIPbI aOCOJIOTHO HENPUTOHAS [IJIs
o0MTaHMSA OOJbIIMX SKUBOTHBIX. IIOHMKeHMe
CcpelHell TemmnepaTypsl raHeTsl HA 8§°C. KIMMaAT
Ha CeBepe A3y He YJIYULIUT U PaCTUTEIBHOCTU
He J06aBUT.

[TIpy HeM3MeHHOM reorpaduueckoM IOJI0XKe-
HUM MaTepPUKOB OTHOCUTebHO CeBepHOro IIo-
JII0CA ¥ COBpeMEeHHbBIX KIMMaTUUeCKUX YCIOBUSIX B

ceBepHoii yactu Cubupu peHoMeH pacrpocTpa-
HeHMsI MAMOHTOB 10 Tepputopuu CeBepHOIt A3un
B Iepuo/, IocaeqHeli JenoBoit amoxu, 126.000 +
21.000 et Hasam;, JOTMUYECKOTO OOBICHEHUSI He
MMeeT U SIBJISeTCS IapagoKCOM.

3aTo JaHHBIN ITapaJoKC BIOJHE JOTUYEH C M0-
3ULUM CMellleHust JuTocdepbl 3eMIu OTHOCU-
TeJbHO TOJIIOCOB €€ BpalleHNs.

[Ipenmnocienusist jgemoBast smoxa (254.000 +
140.000 1. H.) cONMPOBOXOanach oleJeHeHeM Ha
CeBepe Asun. 140.000 netr Ha3zam Macca Asuar-
CKOTO JIeJHUKA TOCTUT/Ia KPUTUUECKOI BeTUUMHbI
U TIpUBeJia K CMellleHUI0 A3MM B I0KHOM Hampas-
sieHuyn. CeBepHbBIl TIOMIOC CMECTUJICSI B TOUKY B
TOUKy ¢ KoopauHatamu 74°CII n 60°3]], kak Ha
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pucyske 4. Cubupb cMecTmiach Ha 1778 kmiomeT-
POB I05KHEee U BBIILIA 3 3aM0JIIPHOI 30HBI (PUCY-
HOK 5). IToce pasorpeBa A3HaTCKUX JETHUKOB U
MxX OYpHOTO TastHMS Ha Ipoctopax CubupyU HauK-
HaeTcs HoBas Jk13Hb. Ha o61mpHble paBHMHBI Ce-
BEPHOIt A3Ul, CMeCTUBLINECS B YMEPEHHYIO KIu-
MAaTUYECKYI0 30HY U GOraTble pacTUTEIbHONM Iu-
e, IpuxoasaT MaMOHTbI. Kak BUAHO 13 pUCYHKA
12, mpuxonm maMoHTOB B Cubupb Mpou3soLIesn
OKoJIO 126 ThICSY JieT Ha3a[, Mocje Aerpamauuu
A31aTCKOrO JIeLOBOrO LUTA.

120 ThICSYU JIeT Ha3aJ HauyMHaeTCs HOBBI Jie[ -
HMKOBBINI mnepuon. Ha Ttepputopum CeBepHOIil
AMepury (GopMUPYIOTCST HOBble JieMHUKU. Vet
perpeccusi okeaHa. [lmanera ocTteiBaeT, a B Cu-
OMpY, CMECTUBILIEHCS Ha 0T, pa3BUBAETCST pacTH-
TeJIbHAs U KMBOTHAs XKM3Hb. CBOEro MakCMMyMa
apeasl pacIipocTpaHeHMs] MaMOHTOB [TOCTUTAeT B
nepuon mexay 42 u 30 Teicsiuamm JieT Hasamd. 41
TBHICSIUY JIeT Ha3aJ, HauMHaeTCsl 3aKIuuTeabHas
dasza oneneHenust (touka E Ha pucynke 19), mak-
cuMyM IociegHero onemeHenust LGM (Last Glacial
Maximum). CpenHsisi TemmepaTypa IIJIaHEThI
omyckaercs: 10 MuHumyma 6 + 7°C. JlegHukm 1no-
SBSIIOTCSL B ceBepHoii EBporie u Ha CeBepe Cu-
O6upu. OTO TPUBOAUT K COKpAIlEHMIO apeasa

Nunenxa n

SimHua | MyTe | MuoroyronbHuk | Kpyr | 3D-myTe  3D-mHoroy | F

H3MEPWFI: ANUHY WNK NRoWaab OKPYXHOCTH Ha NOBEPXHOCTH 3eHNKn

| Pagmyc: 284,04 | Mopckne MUK
Obnacte: 860 556,00 KB. kiunomeTpel
[nkHa 3aMKHYTOI KpUBOI: 1 782,06 Mopckue Muau
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Puc. 13. ITonoskenue mblica Yenr0CKMH BO BpeMs IIPeAbIAyILeli 1ef0BOM 3110XK. YepHast TMHUS —

ob6MTaHMsT MaMOHTa B EBpomeiicKoii yacTu mare-
pMKa U CMELIeHUIO €r0 B I0)KHOM HallpaB/IeHUM B
3aypasbe, HO camasi ceBepHasi Touka Cubupu, rmo-
syocTpoB TaliMbIp Bce elle TIPUTOIEeH /1T 06UTa-
HMSI MAMOHTOB, ITOCKOJIbKY B 9TOT II€pMOJ, ero ca-
Mas ceBepHasl TOUKa, MbIC YeslI0CKMH, pacrosara-
jlach Ha mmpore 61°49’. dto mupora CaHkT-Ile-
TepOypra, 30Ha YMepeHHOTO KJIMMaTa.

[TonoxkeHne nmonyocTpoBa TaiiMbIp IO OTHOIIIE-
HUO K CeBepHOMY [lo/ISIpHOMY KPYTY IIJIaHETHI BO
BpeMsI ITOC/IeJHe N JIeJOBOI 3TIOXY M300paskeHo Ha
pucyHke 13.

U MmeHHO M03TOMY BO BpeMsl MOCIeHHEN Jie-
IOBOI 3MOXY OTPOMHbBIE PAaBHMHBI CEBEPHO A3Un
U TIpearopbsi ANSICKM HacelsiyiM HOCOPOTHU, aHTHU-
JIOIIBI, JIOIIaA¥, 6M130HbI, BEPOJIIOIbI, OC/IbI, OJIEHMU,
XOPbKH, CaliTaky U ellle MHOKeCTBO JIPYTUX PacTu-
TeJIbHOSIAHBIX JKMBOTHBIX. Ha 3TUX >XMBOTHBIX
OXOTUJIUCh pa3/iMUuHble XUITHUKY, BK/IIOUas JIbBOB
u cabyesy6bIX TUTPOB. MHOrME U3 IepeumnciieH-
HBIX KMBOTHBIX MPUCIIOCOBIEHDI TOJNBKO K JKU3HU
B YMEpPeHHOM KjiauMmaTe. ITO JUIIHUIA pa3 IOof-
TBEPXXIAeT, UTO BCS CeBEpPHasl 4YaCTb BOCTOUYHOTO
noayuiapms Haxogujiach B yMepeHHOM KJIMMAaTu-
YeCKOM TIIOsiCeé BO BpeMs MOCaemHel JemoBOit
3IIOXM.

ato CeBepHblit [TonsspHbIii KpyT (MpoTa 66°34”) npu cMelnieHyu CeBepHOTO IMOJi0Cca B TOUKY
¢ koopamuHaTtamu 74°CIHI n 60°3]],



AKTyasbHbIE UCCIIeIOBAaHUA * 2023. N246 (176)

Teonorus | 24

EcTb 1 Macca Apyrux JoKa3aTeslbCTB TOTO, YTO
kiuMmat B CubMpy BO BpeMs IOCTIeIHEN 1e0BOi
3MOXM ObUI 3HAUUTENHHO TeIliee, YeM CErojHs.
«Pycckue yuersie npuwisiu K 861800y, umo CesepHbiii
Jledosumolli oxkean ObLl MenblM HA NPOMsHEHUU
GoJbuiell uacmu nocnedHezo J1eOHUK08020 nepuoda. B
doknade akademuros Cakca, benosa u JlanuHoti, no-
CBAUEHHOM PA3NUYHBIM IMAaNam ux okeaHozpagu-
ueckux ucciedosaHuii, 2z08opumcsi, umo om 32 moi-
cau do 18 meicau iem momy Hazaod npeobaadanu 0co-
OeHHO menJivle ycnosus» [6, c.248]

32+18.000 neT Ha3az 3TO MUK MOCJIeTHEro oJie-
IeHeHMs, HO TOIbKO He B CUOUPI.

4.7.3. Bpemsi U OOGCTOSTE/IbBCTBA HEOXMU-
IJaHHOM rmbéeau 60JIbIIOro YMucjia MaMOHTOB B
CeBepHoiit Cu6éupmu.

18 ThICcAY ;eT HA3an Macca ceBepoaMepUuKaH-
CKUX JIeIHUKOB [IOCTUTAeT KPUTUUECKOl Besu-
YMHBI U TUTOChEpa IIaHEeThl HAUMHAET CKOJIbXKe-
HMe B 0O0paTHOM HarmpasjieHun. Cu61pb, B pajioHe
nosryoctpoBa Tavimbip, 1o 120 BOCTOUHOMY Mepu-
IuaHy, cMelaeTcs Ha 16° Ha CeBep.

16° s3to 960 mopckux Mmuiib — 1778 Kumomer-
pPOB. YUUTBIBas TO, KaKye MacChl 3a/1e/ICTBOBAaHbI B
9TOM TEKTOHMYECKOM Ipoliecce, U IPpMHUMAs BO
BHMMaH}e MOMEHTbI MHEPLIMM 3TUX Macc, MOXHO
MIPeIIIoNOXKUTD, YTO ABMKEHME TUTOCHEPbI MOTJIO
3aHSTh HECKOJIbKO AHE, HeAelb WIN MeCs1eB.

DTOT KaTacTpoQUIECKMI1 MPOLIECC AOJIKEH ObLT
COTIPOBOXKIATHCS CUJIBHEMIIUMU 3eMJIETPSICEHU-
SIMU, U3BEP)KEHMUSIMM BYJIKAHOB M MOPCKUMMU IIy-
HaMM.

Oco6eHHO CHIbHOE IPWIMBHOE ITyHaMu GymeT
Ha ceBepHBIX paBHMHax Cubupm u Ha AJscke.
Boga CeBepHOro JIeJOBUTOIO OKeaHa OYyAeT cTpe-
MUTBCSI COXPAHUTh CTAOMJIBHOCTb UM TIpU JIBVDKE-
HUM auTocdepsl B CeBEPHOM HaIpaBIeHUM OHA
HayHeT 3ajJIMBaTh OOJIbIINME ITPOCTPAHCTBA IPU-
OpEeXXHBIX pPaBHUH M HU3MEHHOCTEl CeBepHOIi
Asun. Cynefpl MOJOGHOIO COOBITHSI UETKO MIPOCIIe-
SKMBAIOTCS Ha ceBepe A3um 1 Ha Assicke. Tam u ce-
TOIHS HaXOASIT MHOXXECTBO TeJl MaMOHTOB, O130-
HOB ¥ HOCOpOTOB C IpM3HAKaMyM HEOXMJIaHHOI
cMmept. MHOTrMe Teja MOTMOIMIMX JKUBOTHBIX

CKpYY€eHbI  pa30pBaHbl HA YaCTU BOJTHOM ITyHAMNA.
Pa3opBaHHbIe OCTAHKM MHOTOTOHHBIX JXKMBOTHBIX
pas6pocaHbl Ha GOJIBIION IUIOLIAAM U Ilepeme-
IIaHbI C 06JIOMKaMM JePEBbEB.

«...JIeXAM CKpyueHHble Uacmu HUueomHuix u de-
pesves, nepemexcasco ¢ NPoCaolikamu 160d U c1osmMu
mopga u mxa... Busoust, nowiadu, 80aKu, mMedseou,
Jb8bL... Llenvie cmada #usomHsix, No-8UOUMOMY, No-
2ubu 8Mecme, CpayceHHsle KaKoli-mo obuieti 3101
cunoil... Takue HAZPOMONCOEHUSI Mel HUBOMHBIX U
Jitodeii 8 00bIUHBIX YC08USX He 00pas3yomcs...» [6,
c.106].

«MamoHmsl nozubau 8He3anHo, NPu pe3kom no-
xoso0aHuu, u 6 Oonvuiom Konuuecmge. Cmepmob
Hacmynuna mak 0blICMpo, UMOo NPoeioUeHHas pac-
mumenvHOCMb 0CMAnacy HenepesapeHHoll...» [6,
.107]. TricsTuM TyII MOTMOIINX KMBOTHBIX OKa3a-
JIUCh 3aMOPO’KEHbI Cpa3y Mocjie CMepTU U OCTa-
I0TCSI 3aMOPOXKEHHBIMM [0 HACTOSIIIETO BpeMeHN.

Bce nabmiomaemMble MpU3HAKM MacCOBO THU-
6esi JKMBOTHBIX U ObICTpast 3aMOpO3Ka UX OCTaH-
KOB TIOATBEPKOAIOT TUIIOTE3Y O CMeIlleHU! JIUTO-
cdepsl 3emMy B KOHIIE TTOC/IeTHEN JIeIOBOI STTOXM.

IIOTIONMHUTEIbHBIM TIOATBEPKIEHNEM TI000-
HOT'O Pa3BUTUS CUTYAI[UY MOKET CTY>KUTb U BbICO-
Kas celicMuyeckasi akTUBHOCTb, COBIAAI0NIast Mo
BpEMEHM C BOJTHOJ IIyHaMM ¥ TU6eJIbI0 JKMBOTHBIX.
«8 2J1yOUHAxX 8eUHOLi MeP310Mbl, UHO20a BNEPEMENCKY
C HazpomoxcdeHusmu Kocmeti u 6usHeil, 3anezawm
c0u 8yJIKAHUYecKozo nenida. Hem comHeHusi, umo
00HOBPEMEHHO C MOPOM NPOUCXOOUNU BYIKAHUYE-
CKUe u3sepiceHus yxcacaroujeti cusl.

Cywecmeayiom ybedumenbHble doKa3amenbcmea
He0bbIUHO CUNBHO20 8YNKAHUUECKO20 U3BEPHCEHUS 80
epeMss omcmynieHuss BUCKOHCUMCK020 J1e0sIH020
nauvyups» 6, c.108].

JTO mpexriosoKeHe HaXOOUT CBOe TOATBep-
KOeHue U B pesysibTaTax 3aMepa KOHIeHTpauuu
LM B aTMmocdepe 3emun 3a nociaeguue 400.000
JieT. JlaHHbBIE MMOJyYeHbl HA OCHOBAaHUM aHalIu3a
KepHa Jbga CO CTaHOuuM BOCTOK B AHTapk-
™mge [17].

Bosiee HarnsagHO 3TO BUAHO HA pUCYHKe 14.
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Peskoe yBenuueHue comepskaHMs IbUIM B aT-
Mocdepe 3eMJIM TIOCIe TOTO, KaK perpeccus oke-
aHa gocturaet MmmuHyc 120 MeTpoB, MOKHO 00bsIC-
HUTh TOBBIIIEHMEM CENCMUYECKOM aKTUBHOCTHU
TIJIAHEThI ¥ YCUJIEHMEeM BYJIKaHMUYECKON aKTMBHO-
CTU. B 9TOT MOMeEHT Macca Jie[OBbIX IIUTOB KOH-
TUHEHTOB JOCTUTAET KPUTUUYECKUX BEIUNUUH U
HaYMHAETCS TOJIBIDKKA IUTOCGhEPHBIX TUINT. Darin
C pesyabTaTaMyM 3aMepOB KOHIIEHTPAIMM IIbLIN
TI03BOJISIET O0JIee TOUHO OMPeAeIUThCS U C AaTaMy
CMeHBbI JIeJIOBbIX 3TIO0X.

[lpuuemM, NMMKOBbIE 3HAYEHUS KOHIIEHTpPAIUN
bUIM B aTMocdepe 3eMiy HaBGTIOMAIOTCS HA He-
CKOJIBKO ThICSIY JIET paHee, YeM OTMevaeTcs TpaHC-
rpeccust okeaHa. M 3To BIIOJTHE TTOHSITHO. BhIcOKast
KOHIIEHTpalus IMbUIM 3aMefjiseT Ipoliecc paso-
rpeBa JieqHUKOB. TOJIBKO IOC/Ee TOTO Kak aTMo-
chepa OUMCTUTCS, HAUYMHAETCS Pa3orpeB JIeTHMU-
KOB U UX TasiHMe. V1 3HaUMTEeIbHO T033Ke, C JIaTOM
B HECKOJIbKO THICSY JIET, IIPOSIBJISIOTCS 3aMeTHbIE
M3MeHEeHMS YPOBHSI MODSI.

4.7.4. deHOMEH AOJIrOBPEeMEHHOIO Cylle-
CTBOBaHMS JIE€JOBbIX IIUTOB I'peHnaHgum u
AHTapKTUABI.

«Ho Mmbl menepbv 3Haem, umo kKozda Ha cegepe
Egpasuu u CesepHoil Amepuku xkaumam 0Obvl1 men-
JbIM, AHmapkmuoa u I'peHaanous yKpoLaucsy 1edHu-
KOBbIMU Wumamu, pasmepsl KOmopwlx no3dHee Hu-
K020a cyujecmeeHHoO He yMeHbUWAIUCh. 3Hauum, deuo
He 8 KoJe6aHusx npuxood CoJHeuH020 menaa u o6-
We3eMHbIX NOX0JI00aHUSIX U NOMeNnyieHUsIx, a 8 coue-
Maxuu onpedeyeHHblx (Gakmopos, NpusodsUuUx K
0J1e0eHeHUI0 8 DAHHbBIX KOHKPEMHbIX YCII0BUSIX.

HcknwouumensHas cmabuipbHOCMy — 2peHaaH0-
CK020 U AHMApKMuueckozo0 1edHUK08bIX NOKPOBO8 He

N45 e

Dat

ceudemenbcmayem 6 noJib3y npedcmassieHus 0 Heoo-
HOKpamHOCMu pa3eumusi U UC4e3H06eHUS «BeNUKUX
osiedeHeHuli» Ha mamepuxax CegepHoz0 noayuLapusl.
Henousmmo, nouemy 6onee 10 MuaiuoHos Jem
HenpepobleHO cywjecmeyem 2peHaaHdcKuli 1eoHUKO-
8oLl wum, 8 mo 8pems Kak psi0om ¢ HUM MeHee uem
3a 1 MUnIUOH lem 6 cuny Kakux-mo co8epuleHHo He-
SICHBIX NPUYUH HEOOHOKPAMHO 803HUKAN U UCHE3AN
cesepoamepukauckuil» [8].

A MOKeT U MOHSITHO, €C/M ITPOUCXOOUIIO CMe-
LeHMe MaTepUKOB aHTaroHnucToB CeBepHOI AMe-
puku u EBpasum oTHocuTenbHO CeBepHOro IIO-
Jiroca 1iaHeTsl. [Ipy cMelieHMM MaTepPUKOB B IIpe-
menax 16° I'peHnaHaus M AHTapKTMIa BcCermga
octatotcs 3a [TogpHBIM KpPyrom, a BOT ceBepHas
vacTb EBpa3um u ceBepHas 4yacTb AMepuKa Iepu-
OAMYECKU BBIXOJST JaJIeKO 3a ero mpefesibl.

[Monosxkenne I'peHMaHIANM U AHTApPKTUABI 1O
oTHouleHue K IlonsipHOMY Kpyry MpU COBpPEMEH-
HOM pacrnojiokeHny CeBepHOTO MMOJII0Cca U IIPU ero
cMmemeHuy B Touky 74°CHI n 60°3]] moka3aHo Ha
pucyHKax 15 u 16 HIDKe.

EcTb ere ojHa 0COGEHHOCTD ITOCTOSTHCTBA JIe-
IOBbIX MIUTOB I'peHnangum u AHTapKTUIbI. O6beM
UX JIeJHUKOB OTPaHMYeH UX TIJI0IIAAbI0 ¥ OKpY3Ka-
OIMM uX okeaHoM. Ilop, mejicTBueM COOCTBEH-
HOTO BeCa MaTepPUKOBBIE JIbJbl CTEKAIOT B OKEaH.
lMomamast B BoAdy, Jied, HauUMHAET OBICTPO TasTh.
YacTb JIeJSIHBIX IJIACTOB 00JIaMbIBAETCSI U B BULE
aiicbeproB YHOCUTCS TeUeHUSIMU B BoJiee Teruibie
paiioHbI, UTO TOJBKO YCKOPSIET UX JleTpajaliuio.

Takum 006pa3oM, 3T IBe TEPPUTOPUM TIPAKTU-
YeCKM He BJIUSIIOT Ha JieJIOBbIe I[MKJIbI TIJTAHEeThI.

#E130
E110
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E702

W

Puc. 15. Murpauust CeBepHOTro nbanoro Kpyra Ipy cMeLleHun nTocd)epbl no 60°3/], (120°B) Ha 16°.
YepHas nuHus — 3T0 pacnonoxkenue [Nongpuoro Kpyra nocie cMmenieHus 1MTocdhepbl
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4.7.5. JlereHAbl IpPeBHMX HapOAOB Ame-
pUKH.

JlereHapl IpeBHUX HAPOAOB AMEpUKM paccKa-
3bIBAIOT O YeThbIpeX Mepuoiax pasBUTHUS UeoBe-
YyeCTBa M yKa3bIBaeT IPUPOIHbIE KATACTPOdBI, KO-
TOpbIe SIBWJIMCh MPUYMHAMM TMOeIM KaXKIoro M3
HuX. A B «BatukaHnckom Komekce» A(3738) mm (el
Codice Vaticano A, el Codex Vaticanus A, el Codex
Vaticanus 3738) [11] coxpanmuiack 1 nHbGOpMaLs
O BpeMeHHbIX MHTepBajax MeXKIy OIMMCAaHHBIMMU
Katactpodamu. Camoe YHUKAJIbHOE 3TO TO, UTO B
TeueHue nocneguux 24.000 et peasibHO Mpoce-
SKUBAETCS 4 IJI00AJbHBIX KaTaCTPOPUUECKUX CO-
ObITHS. B OTHEMbHBIX JIereHaax HabmomaeTcs pac-
XOKIeHMe B TTOPsIIKe CAed0BaHMsl STUX COOBITHIA,
HO 3TO U He YAUBUTEIbHO, YUUTbIBAs BpeMeHHO
MHTEepBaJl.

OnuH U3 caMbIX YHUKJIbHBIX apXeojorunye-
ckux apTedakToB ApeBHeii AMepukru, «KameHb
CoJHIla» allTeKOB, U300paskaeT BCe 3TU IJ100alb-
Hble KaTacTpopuueckyue COObITUSI B IPAaBUIbHOI
MoCJIef0BaTeTbHOCTHA.

[TepBoe KaTacTpoduueckoe coObITHE TTPUBEIIO
K rmbenu UMBUIM3AIMY B pe3yabTaTe CUTbHEN-
X 3eMJIETPSICEHUI U U3BEP>)KEHMIT BYJIKAHOB. B
COOTBETCTBMM C BpeMEeHHbIMU MHTepBajiaMmy «Ba-
TUKAHCKOTO KOJIeKCa», TaHHOe COOBbITHE MPOU30-
1IJIO OKO0JIo 16.231 roga mo H.3. uau B 18.911+300
T. 10 H.3., TIPM KOPPEeJISIINM AT 10 JaTe HajgeHus
«IpuacoBoro» Merteoputa. Obe OHM, B TOM WIN
MHO} Mepe, TIOTIAal0T Ha ATy CMEHbI JieJJOBbIX
STI0X B pe3y/bTaTe cMelleHus auTocdeps 3eMin.
IlaHHOe KaTacTpoduueckoe COOBITME OJIKHO
OBIJIO COIPOBOKAATHCS IKCTPAOPAMHAPHOI ceii-
CMMYECKOJ aKTUBHOCTbIO 3eMJIM, YTO M HaIIOo

Puc. 16. Murpauus KOxxHoro HOHpHOI‘O prr pn CMIILGHI/I nutocdepsl o 60°3/1 (120°B/) Ha 16°.
YepHas IMHUS — 9TO pacrionoxkenue ITonspHoro Kpyra nmocie cMmemeHnst TIMTOChepsI

CBO€ OTpakeHMe B XPOHMKAX U JieTeHAaX HapOJlOB
Amepukn.

BTopoe katacTpoduueckoe COObITME — CUJIb-
Hejile BeTpsbl 1 yparaHbl, MPUXOAUTCS HA BpeMs
oypHoro TasgHus CeBepoaMepPUKAHCKUX JIeTHMU-
KOB. Perpeccusi okeaHa B 3TO BpeMsI mocTturaia 30
MWITMMETPOB B TOJl, TO3TOMY AaHHAsl KIUMaTU-
yeckas KatacTpoda BIIOJIHE ITPOTHO3MpPYEMa U JIO-
TUYHa.

TpeTbe KaTacTpodmueckoe COObITHE — OTHEH-
HBIV JOXKOb — NaZeHNue «IPMacoBOr0» METEOPUTA.
JTO y>Ke HayyHO JToKa3aHHbI dakT. EcTh onpene-
JIEHHOe HeCOOTBETCTBME B JlaTe JAHHOTO COOBITHS
okoJio 2.600 neT. ITo coBpeMeHHBIM OIleHKaM OHO
rmponsonuio 12.840 + 300 neT Ha3an miu B 10.820 £
300 net o H.3. [14], a 10 lereHzaM HapoJL 0B AMe-
puxu B - 8.140 rogy mo H.3. Ho 3mech BakeH cam
(axkT TOro, UYTO 3TO peajTbHOE UCTOPUIECKOE COObI-
THe.

IMocnenusis katactpoda — BceMupHbIi TOTOIT —
ellle OXKuaeT CBOero Mpu3HaHMSI.

Bce aTM coBmageHus 3acTaBisIIOT 60see cepb-
€3HO OTHOCUTHCS K JIeTeHAaM HapoJ0B AMepUKU.

CoxpaHUTb TaKMe 3HAHMUSI Ha IMPOTSKEHUU
20.000 net, He MMes MMCbMEHHOCTH, IIPOCTO He-
BO3MOKHO. Bce 3TO MOXXeT 03Ha4aTh TOJbKO OHO
— 20.000 et Ha3ag Ha TepPUTOPUU AMEPUKU yKe
CYIIeCTBOBAJA LMBUIM3ALIUS, MMeEWIas INUCh-
MEHHOCTb. TexHojoTuueckue cjienbl 3TOM LUBU-
JIN3alMy Mbl HAXOAMM IO BCeil MIaHeTe, HO 0CO-
0eHHO MHOI'0 MX HaXOOMTCS Ha POAMHE LIMBUIN3a-
uyuu — B paitoHe IOxxHoit Mekcuku u LleHTpanbHO
Amepuku, HO 3TO BoOOIIEe 0cobast Tema U €ii To-
CBSIIEHO HECKOJbKO OTAEIbHBIX OOJBIIMX PaboT
[2, 3, 4].
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5. Texumueckuii aHaaus rpadmuKa mMsMe-
HEeHMSI YPOBHS Mops 3a mociaegHue 450.000 et
C TOYKM 3peHUsI TUNOoTe3bl 0 CMelleHUM JIUTO-
cdepsl 3eMn.

Ha pucynkax 11 u 17 npuBeneHsl rpaduku U3-
MeHeHMs YPOBHSI MUPOBOTO OKeaHa 3a IMocaegHue
450 ThICSY JIET.

V3 aHanmmsa 3TMX rpaduKOB MOKHO CIe/IaTh
MHOTO OUeHb MHTEePEeCHbBIX BIBOIOB.

1. KosnebGaHus ypoBHS OKeaHa SIBJISIIOTCS pe-
3y/IbTATOM IJTOGATBbHBIX KIMMATUUECKUX IIMKIIOB 1
M3MeHeHusI o6beMa MaTepPUKOBBIX JIeTHUKOB.
Bosbiie mMacchl BOABI M3BIMAIOTCS M3 OKeaHa U
aKKyMYJUPYIOTCSI B MAaTEPUKOBBIX JIETOBbIX IIU-
Tax, COOTBETCTBEHHO rpadMK M3MeHEeHMST YPOBHS
OKeaHa IMOJHOCTbIO KOppenmupyeT € IPOLLeCCOM
ojiefieHeHMs TIaHETHl ¥ XOMIOM JIeJJOBBIX 3I10X
3eMJn.

2. Tlporuiecc onefeHeHMs TIJIAaHEThI BO BCEX
YyeThIpeX MpeCTaBIeHHbIX HA TpaduKe JIeJOBbIX
3Moxax MPOXOAWI MO OJHOMY M TOMY 3Ke ClleHa-
pMIO OT €ro Havaia Ao 3aBeplleHus, I03TOMY Je-
TaJbHBI/ Pa3b60p 3aKOHOMEPHOCTEN Xoma OIHO
JIeOBOI 3MO0XM TO3BOJUT IOHATh U XOH, BCEX
OCTaJIbHBbIX.

3. Pe3kas cMeHa JIeJOBbIX 310X ITPOUCXOONUT
BCerJa, Korga YpoBeHb OKeaHa OITyCKaeTCsl HIDKe
OTMeTKM B MUHYC 125 + 135 meTpoB. [TOCKOIBKY
MPOLO/IKUTEIbHOCTD JIeJOBbIX 3I0X pa3/inyHa, a
IaHHOe COObITME HEOAHOKPATHO IIPOUCKXOIUT TP
OZHOM U TOM Xe YPOBHe OKeaHa U He MMeeT UeT-
KO BpeMeHHOM [epuoau3anyiy, To MOXHO CMEeJIO
YTBEpKAAaTh, YTO OHO MMeeT 3eMHYIO0 IPUPOIY U
CBSI3aHHO C MacCOV BOAbI, U3BATOM U3 OKeaHa U
aKKyMYJIMPOBAHHO B JIe[IOBBIX IIUTaX KOHTUHEH-
TOB.

4. Ilpennocnennsis nemoast amoxa 255 — 140
TBICSAY JIET Ha3al, 5TO eIUHbIN npouecc. bonee ne-
TaIbHO OH MpeJcTaBjiieH Ha pucyHke 18. Kak
MOXXHO 3aMeTUTh, UJlealbHbIl Mpollecc Jerpana-
LMY JIEIHMKOB M TpaHCTPeccuy okeaHa, M300pa-
SKEHHBII 3€JIeHO0 MyHKTUPHOM KPUBOIA, 6L IIpe-
pPBaH KaKMM-TO IJIOOATbHBIM COOBITIEM, ITPOU30-
meammMmM okoio 240 TeicSu JIeT Ha3ad. Bo3MosKHO,
YTO 3TO ObLIO MafieHre HeGecHoro Teja, MpuBe-
11ee K «yJIapHoOit 3uMe» MM MOIITHOE M3BepyKeHe
BYJIKaHa C TeMM ke MOCIe[CTBUSIMMU.

AHanu3 KepHa JibJa CO CTaHLMM BOCTOK B AH-
TapKTUOE ITOKAa3bIBAeT, UTO OKOJIO 246.574 n. H.
MPOMU30IIUIO YBeJNMUeHWe TbLIM B armocdepe
3emnu g0 0,378 ppm [16]. Bo3MOXXHO, UTO pe3yiib-
TaT MUMEHHO 3TOr0 KaTacTpogpMUUeCcKOro COObITHUS 1
TIPOSIBUJICSI B perpeccum okeaHa okoJio 240 ThICcId
JI. H. BeccriopHO TO/IBKO TO, YTO MPOLIEeCC paspyliie-
HUSL JIeJHMKA ObLI IMpepBaH Ha 18 ThICSY JIET BHe-
3allHO HAaCTYNMBUIMM ToxonozaHueM. Ho, mo-
CKOJIbKY 255 TBICSIY JI. H., COTJIACHO BBIIIEN3JIOKEH-
HOJ TUIoTe3e, yke MPOMU30ILJIa CMeHa JiefOBbIX
310X, U CeBepoaMepUKaHCKUI TeJHUK CMeCTUICS
B HallpaBJAeHMM 3KBATOpa, TO, MOC/e MCUe3HOBe-
HUS HETaTUBHBIX MOCJEACTBUII MPOU30IIeIero
co6bITHSA, 0KOJIO 222.000 /1. H., TIpOIIeCC paspylie-
HUS JiefHUKA M TPaHCTpeccuyu OKeaHa TPOJOJI-
skuiicst. [IpoMexXyTouHoe MOXOJ0AaHue U 3aMe]l-
JieHMe pa3orpeBa MIaHeThl T03BOJIMII0 CHOPMUPO-
BaTbCSI HOBOMY JIeIOBOMY IIUTY B 3arlOJSIpPHOIM
30He KOHTMHEHTa, CMEeCTMBIIIErocsl B HarpasJie-
Huyu CeBepHOTro I0JII0CA, ¥ aKKyMYIMPOBaTh UaCTh
BO/IbI, TOTOMY ¥ YPOBEHb OKeaHa IocJe Jierpaja-
LI CTApOro JIefJOBOTO IUTA He MOCTUT HYJIeBOit
OTMETKM Kak B TpeX OCTaJbHbIX C/ydasix. Bce
OoCTaJIbHbIE CTAAVM 3TOM JIeJOBOW 3II0XM IOJIHO-
CThIO COOTBETCTBYIOT TPEM IPYTUM SIIOXaM.
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Puc. 18. T'padpuk nameHeHUs] YypOBHSI MOPSI B TIepHOJI, IIpeAIIoc/ieiHel Je0BOi SIT0X1U
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TouKa A 158.000 A.H. TouKa E 45.000 A.H.
Touka B 140.000 A.H. Touka F 27.000 n.H.
Touka C 132.000 A.H. TouKa G 18.000 n.H.
Touka D 120.000 A.H. Touka H 15.000 n.H.

Puc. 19. T'padpuk nameHeHMsT YPOBHSI MOPSI BO BpeMsI ITOC/IeIHEN JIeTOBO 3TIOXU

5. Ha pucynke 11 yeTko BbILESIIOTCS ABa HYJIeBOJ ypoBeHb Mopsi. Ha rpaduke nameHeHus
3KCTPeMa/bHbIX YPOBHS OKeaHa Mpu JOCTVKeHUY YPOBHSI MOpSI BO BpeMsl TIOC/Ie[IHel Jel0Boi
KOTOPBIX TPOUCXOIOUT pe3Kasi CMeHa Kiaumata. 3To anoxu (PUCYHOK 19) 3TUM YpOBHSIM COOTBET-

ypoBeHb MMHYyC 125 + 135 mMeTpoB M TeKymuit CTBYIOT YPDOBHM OKeaHa B TOUKax «B / G» u «D».
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5.1. Tlocsie mageHMsT yPOBHSI OKeaHa HIDKE OT-
MeTKM MUHYC 125 MeTpOB IPOUCXOIUT TI00AITb-
HOe COObBITME, Pe3KO M3MEHSIOIee KIyMMaTude-
CKJe YCIOBUSI Ha TuIaHeTe. [JaHHOMY COOBITHIO CO-
OTBeTCTBYET TOUKM «B / G» Ha pucyHke 19. HoBas
nefoBasl 3M0Xa HAauMHAETCs CO CMEIEHUS JIUTO-
cdepbl U Jerpagany MaTepUKOBBIX JIeTOBBIX IIM-
TOB, 06Pa30BaBIIMXCS B MEPUO/T, ITPEIbIIYIIE Je-
IIOBOI 3110XM, y4acToK B — D Ha pucyske 19, n na-
paJuIeNIbHO C 3TUM HauMHaeT GopMIMpoBaThLCS HO-
BBV JIEAOBBIN IIUT HA IPOTUBOIIOJIOKHOM KOHTU-
HeHTe, KOHTMHEHTE aHTaroHUCTe.

5.2. Tlpu mogbeme ypOBHSI OKeaHa BbINIE OT-
MeTku MUHYC 10 + 0 MeTpoB CKOpOCTU Jerpana-
LM CTaporo JiefoBOTO muTa U GOpMUPOBAHUS
HOBOT'O YpaBHMUBAIOTCS. K 3TOMy MOMEHTY CTapblil
JleJHVK TI0JIHOCTBIO pa3pyliaeTcs, a CKOPOCThb Po-
CTa HOBOTO JIOCTUTaeT MakcumyMma. TpaHcrpeccus
OKeaHa mpekpamiaetcs. HaumHaeTcst GbICTpbIi
POCT HOBOTO JIeZJOBOTO LIMTa, HOBbII LIMKJI perpec-
cuy okeaHa. TemmnepaTypa IJIaHeThl HAUMHAeT I10-
HMKaThCA. ITO yyacTtok D — E Ha pucyHke 19.

6. CyliecTByeT U TpPeTUil — 3KCTpeMaJIbHbIN
ypoBeHb Mops. IIpu majeHnu ypoBHS OKeaHa [i0
MMHYC 75 MeTpOB IIpOLIeCC POCTa JIEHHUKOB U

perpeccuM OKeaHa MpPakTUYeCKM OCTaHABIMBA-
eTcs. B TeueHne nocsenyommx 30 ThICSAY JIeT UAET
MPOLIeCC OXJAXKIEHUS] aTMOC(ephl TIAHETHI, MO-
BEpPXHOCTH CYIIH, JIEAOBBIX MaCCMBOB M OKeaHa.

7. Cwmeinenue autochepbl IJIAHEThI COMPO-
BOXXJIAaeTCsl MOBBILIEHHOM CeiicMUYecKoi aKTUB-
HOCTbI0. AKTMBHAS ByJIKaHMUECKasl AesTelbHOCTD
BbIOpachIBaeT B aTMochepy 60IbII0e KOJIUUECTBO
reria 1 nbuti. KoHIeHTpaus by B aTMocdepe
pe3Ko BO3pacTaeT IIOCJAe CMEHbI JITOBBIX SIMO0X.
[ToBbIllIEHHOE CcOfep)KaHKue IIbLIM B aTMocdepe
yBeJIMUMBaeT OTpaXkeHye COTHEYHOTO CBeTa U 3a-
Me[JIsIeT MpOoLieCcC pa3orpesa IIaHeThl. Pe3yiib-
TaThl 3aMepa KOHIIEHTpalluy IbUIM B aTMocdepe
3a nociaengHue 420 000 jeT Mo JAaHHBIM aHa/JIM3a
KepHa JibJa CO CTaHLMM BOCTOK B AHTapKTHUIe
TIO3BOJISIIOT 60J1€€ TOUHO CKOPPEKTUPOBATh BpeMsI
CMeHbI JIETOBBIX 310X IT0 €€ IMKOBbIM 3HAUEHUSIM.
[ToBhIlIeHHOE CcofepyKaHMe IbUIM B aTMocdepe B
MOMEHTbI BbICOKOI CeiiCMMUUYEeCKOil aKTUBHOCTU
IIpY Ipocagke JUTOCHEePHON IIUThI KOHTUMHEHTAa
U TIpU CMEHe JIeAOBbIX 310X HATJISIAHO MOKHO YBU -
IleTb ¥ Ha pUcyHKe 11. Takast KOppeKTUPOBKa IIPU-
BeJleHa B Tabiuiie 2.

Ta6nuia 2
O6mas
Hauaso snoxyu | Konerl snoxu
JlemoBast arioxa MPOJTOJIKUTETbHOCTD
TOZbI JIeT Ha3af, JIeT Ha3aj,
122.000 140.000 18.000
I CeBepoaMepuKaHCKas (TTOC/IeTHSIS) 121.636 142.495+55 20.859
114.000 254.000 140.000
II | AsuaTckas (penmociegHsIs) 116.845 259.340 142.495+55
86.000 340.000 254.000
III | CeBepoamepuKaHCKas 75.465 334.805 259.340
92.000 340.000
IV | AsmaTckas 97.195 432.000 334.805

Camo cMmeleHMe TUTOC(epPHI IIaHEThI He TTPU-
BelleT cpa3y K M3MeHEHMIO YPOBHSI OKeaHa, IO-
3TOMY MeXAY (PaKTOM CMEHBI JIEJJOBBIX STI0X U €r0
pesyJbTaToOM, TpaHCIpeccueli OkeaHa, 3aMeTeH
oIpeqeeHHbIi BpeMeHHO jiar. 3TO BIOJHE JIO-
TUYHO.

8. Ilpouecc TasgHUS JIEOHUKOB [NEIUTCS Ha
JIBe CTaIuu.

8.1. IlepBas ctagusi — yuactok B — C, 3aHumMaer
oT 4 go 10 Teicsy seT. B TeueHMe 3TOro BpeMeHU
IIPOMUCXOIUT pa3orpeB JEOHUKOB U MejIeHHOe
MOBBIIIEHME TEMIIEPATYPhI TIAHEThI. XOJOIHBII
CyXOJt BO3YyX U BbICOKOE COJlepsKaHue IbLIN B aT-
Mocdepe TPersSITCTBYIOT OBICTPOMY PAa30TPEBY U
TasTHUIO JIETHUKOB.

8.2. Bropas cragusa — yuyactok C — D. ATmo-
cdepa ouniiaetcs ot rnbuty. HaumHaeTcst camopas-
TOHSIOIIMIICST TIPOLLECC CTPEMUTENBHOIO TasiHUS
JnegHUKOB. ITo3TOMY Mpolecc MOAHOTO paspylie-
HUS 1eJHUKOB 3aHMuMaeT Bcero 10 Teicau jeT. Best
Macca BOJbI, U3BSITON U3 OKeaHa 3a Ipeabiayliye
60 — 90 ThICAY JIET M aKKyMYJIMPOBAHHO B Jiefl0-
BbIX IINUTaX, TaeT ¥ BO3BpaljaeTcs 06paTHO B
OKeaH.

8.2.1. TasgsHMe IeITHMKOB MPUBOIUT K COKpalie-
HMIO OTpaskalolleli Terio IJIoWagu JibJa Ha Iia-
HeTe. DTO yBeJIMUMBAET KOJIMYECTBO TeIlIa, IOrJI0-
njaeMoro 3emiieif, U yCKOpsIeT IIPOLIeCC TassHUS
nbpa. Pasorpes okeaHa IpUBOAUT K TasiHUIO IJ1a-
BawLMX 1bA0B. COKpallleHye IJIaBalollero JIbaa



AKTyaJIbHBIE UCCIIEIOBAHUSA * 2023. N246 (176)

&) Teonorus | 32

YCKOpSIET MPOLIECC pa30rpeBa OKeaHa U MJIaHeThl B
1IeJIOM.

8.2.2. PazorpeB aTmocdepbl CIIOCOOCTBYET
yBeIMUYEHMI0 06beMa BOASIHOTO 1apa B Heil. Boms-
HOJ1 I1ap — 3TO ITaPHUKOBLIN a3, 3aJlepXXUBAIOLLIA
COJIHEUHOE TeIio B aTMocdepe 3eMin. ITO elle
60JIbIIIe Pa3TOHSIET ITPOIIECC PA30TPEBA IVIAHETHI U
yCKOpsIeT TasiHue JIeTHUKOB.

8.2.3. Bo3BpaT BOAbI B OKeaH MPUBOIUT K €ro
TPaHCTPeCcCUM U yBeJIMYeHUI0 3epKaia UCIapeHus
BOJIbI. DTO YCKOPSIET HAChIlleHne aTMocdepbl BO-
ISTHBIM IIapOM, YBEJIMYMBAsI IAaPHUKOBBI 3 QEKT.

8.2.4. Pa3orpeB MMpPOBOIrO OKeaHa HACLIIIAET
atmocdepy YIJIeKMUIbIM Ta30M. DTO ellé OAUH
TMApHUKOBBIN Ta3, YCKOPSIOIINUIA MpoIecc paso-
rpeBa IjIaHeThl. Ero KOHIIEHTpalys B aTMocdepe
yBennuuBaetcss co 190 4dacTeii Ha MWIJIMOH Ha
nuke onegeHeHust o 280 mocie TassHUS JegHU-
KOB. «O0BsCHAEmMC 210 ompuyamenvHoli memne-
pamypHoti 3asucumocmeto pacmeopumocmu CO2 8
OKeaHuueckux 800ax u 3akoHom I'eHpu, ycmaHaeiu-
saiowum ouHamuueckoe pasHogecue mexcdy napyu-
IbHBIM OaesJieHueM 2a3d 8 ammocpepe U €20 KOH-
ueumpayueti 8 zudpocgepe. IlosviuieHue memnepa-
mypbl 0KeaHuueckux 800 nNpu8ooUm K ux YacmuuHoli
dezazayuu u nepexody uacmu CO2 u3 oxkeaHa 6 am-
Mocgepy, u, Hao6opom, npu NoxXoJ100aHuu yeeauuu-
saemcs pacmeopumocms CO2 8 okeaHUuueckux 60-
dax» [5].

8.2.5. Temblit, BIakKHbI BO3AYX MPUBOIUT K
YBeJIMUEHUIO 0CaJIKOB, YTO YCKOPSIeT Mpoliecc pas-
pYILLIeHUs CTapbIX Je40BbIX IIUTOB U B TO K€ BpeMsI
yckopsieT (popMupoBaHMe HOBOTO JIEJHMKA B 3a-
TOJISIPHOM 30He KOHTMHEHTA aHTaroHMUCTa.

9. ®opMHMpPOBaHUS HOBOTO JIeIOBOTO IIUTA
(akTMyecKky HaUMHAETCS B TOUKe «B» U uaer ma-
pajuleIbHO C TasHMEM JIeIHUKOB, 00pa3oBaB-
HIMXCS B TMpeIbIayIIyI0 JIeJOBYIO 3I0Xy. IIpocTo
3TOT MPOILIecC HaUMHAETCS B 3aIIOJISIPHOM 30HE Ha
IpyroM KOHTMHEHTe, MPOTUBOJeXaIleM KOHTU-
HEHTY MpeabIaylleil 1eJ0Boi 31oxKu. Tak ke, Kak
Y MIPOLIECC TasTHYUS JIETHUKOB, TTpoliecc GopMuUpo-
BaHMSI HOBOTO JIeJOBOTO IIMTa MOKHO Pa3AeiuTb
Ha HeCKOJIbKO CTaaWiA.

9.1. IlepBas cragus — yuactok B — C. B sToT 1e-
puon uUOeT MelJieHHOe OXJIaKIeHNe MaTepuka,
npubausuBiierocs K CeBepHOMY IIOJIOCY ITOCIIE
IJI00QJIBHOTO COOBITHSI, ITPOU3OIIEINIET0 B TOUKE
«B». XonopmHbIi M CyXOil BO34YyX, &, COOTBET-
CTBEHHO, ¥ MMHMMAaJIbHOE KOJIMYeCTBO OCAJIKOB He
CITOCOOCTBYIOT OBICTPOMY (POPMUPOBAHMIO JIETHM-
KOB.

9.2. Bropas cragus — ydactok C — D. BeicTpsii
pasorpeB IUIaHETbl M IIOBbIIIEHME BIAKHOCTU

BO3/yXa YBeJIMUMBAIOT KOJIMUYECTBO OCAKOB. YBe-
JiMueHue KoJIMuecTBa 0CaJKOB YCKOPSIeT POCT HO-
BOTO JIEAOBOIO IINTA B 3aII0JISIPHON 30HE KOHTU-
HeHTa. Ha muKke perpeccum okeaHa TemIiieparypa
TJTaHeThI U BJIAXKHOCTb BO3/IyXa OCTUTAIOT CBOETO
makcuMmyMma. COOTBETCTBEHHO CKOPOCTh pOCTa HO-
BOTO JIEOBOTrO IIMTAa B 3TO BpeMs TOXe MaKCH-
masibHa. CucTeMa MPUXOOUT K TOUKe Iepesoma
«D», B KOTOpOI CKOpOCTU Aerpajganuyu CTaporo
JieIHMKA U pOCTa HOBOTO ypaBHMBAIOTCSA. K aToMy
MOMEHTY, JIEAHUKU, CMECTUBIIIMECS] B CTOPOHY 3K-
BaTOpa, ITOJIHOCTBHIO paspyimialTcs. Perpeccus
OKeaHa OCTaHaB/IMBaeTcs. HaumHaeTcs HOBBII
LMK Toxonoaanus. [IoaTomy nocjie CTpeMUTENb-
HOI1 TpaHCTpecCuy HaUMHAETCS CTOJIb 3Ke CTpeMMU-
TeJIbHAs perpeccust okeaHa.

9.3. TpeTbs cTagus MoxonogaHusi. Y4acTok D
— E. Camo3ameISIIOIIMIACS IIPOIIECC POCTa JIeTHM -
KOB. BMecTe ¢ pocTOM HOBOTO JIe[IOBOTO IIUTa yBe-
JINYMBAETCSI M KOJIMYECTBO OTPaKeHHOIo IlIaHe-
TOV COJHEUHOro Tervia. ATMocdepa HauMHaeT
OCTBIBaTh. MI36bITOUHAS BjIara M3 aTMochepbl Bbl-
rajsaeT B BUJIe OCAJKOB U yBeIMUMBAET Jie[IOBbIe
muThl. [Io Mepe CHUKEHUSI TeMIlepaTypbl aTMO-
chepsl BO3MYX OCYIIAETCS, YMEHbIIAs MapHUKO-
BbIil 3(pdekT. KonmmuecTBo 0cagkOB COKpaIlaeTcs,
YTO 3aMeZ/IsieT IMpolecc mepeHoca BoAbl M3 OKe-
aHa Ha MaTepMK M POCT JIeJOBBbIX IIUTOB. Korma
perpeccust okeaHa JOCTMUraeT MUHYC 75 MeTpOB,
POCT HOBOTO JIeIOBOTO IIMTa MPaKTUUeCKU IMpe-
Kpamiaetcs. IIpekpalieHe pocTa MaTepUKOBOIO
JIbJIA U perpeccuy oKeaHa He OCTaHaBJIMBAET IIPO-
Hecc oxJaakaeHus IaHeTbl. OCThIBAIOIINIT OKeaH
TIOIJIONIAaeT M36bITOK MapHUKOBOro rasa CO2 us
atmocdepsbl. B Teuenne nociaenyommux 30 ThiCSY
JIeT TMPOUCXOOUT MeJjieHHOe TMajieHue cpemHeit
TeMIlepaTypbl 3eMJIN.

IMoBepxXHOCTh MAaTEPUKOB U aTMocdepa OCThI-
BalOT GBICTpee, ueM oKeaH. Korpa pasHuiia TeMmiie-
paTyp MeXOy BO3AyXOM U BOZAOJi mpeBbimiaeT 10
IpaaycoB, TO OKeaH HAYMHAET ITapuThb, 00pasys Iy-
cToil TymaH. HaumMHaeTcs cienyroniasi Cragust jie-
IOBOJ SIIOXMU.

9.4. YetBepras cragyus. Yuactok E — F. Cragus
MaKCUMa/JIbHOIO ojiemeHeHMs. OKeaH MpeacTaB-
JiTeT co00Ji KOJOCCAIbHBIN aKKyMYJISITOP TeIula.
[MoHm>KeHMe TeMIlepaTypbl BO3ayXa MPUBOIUT K
00pa30BaHMIO JIbJlJa HA TOBEPXHOCTY BOMbI, UTO
COKpalllaeT 3epKajio UCIIapeHNsT OKeaHa U 3ame[ -
JisleT Tpoliecc ero oxjaxaeHus. PasHuila Temrie-
paTyp MeKAy BO3IyXOM U BOLOi ObICTPO YBETUUM-
BAaeTCS, MHTEHCUUIUPYS TIPOIEeCcC WUCIapeHus
BOZbI ¥ 06pa30BaHMs TyCcTOr0 TyMaHa. TymMaH KOH-
TIeHCUPYeTCsT Ha XOJIOHOV TTOBEPXHOCTU JieOBbIX
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IIUTOB, YTO IIPUBOAUT K OBICTPOMY UX POCTY.
HaumHaeTcst ObICTpBIN ITepeHOC BOAbI U3 OKeaHa
Ha MaTepuKOBble JiefHMKHU. [Ipollecc perpeccun
OKeaHa " poCTa JeJHMKOB CHOBA YCKOPSIETCS.

10. Havanom nociengHero Uukia oaefeHeHUs
(LGM) MOXHO CYMTaThb Haydyal0 CTPEeMUTEIbHOM
perpeccuu OKeaHa IOC/Ie OCThIBaHMS aTMocdepsl
3emsn. Cyzst o rpaduky Ha pucyHKe 19, 3T0 1po-
M30IIIJI0 OKOJI0 41 ThICSTuM JeT Ha3af (Touka «E»).

11. EcTb elle OIMH He COBCEM TOHSITHBIN MO-
meHT. IIsaTasg cragus. Yuactku A - Bu F - G. B
KOHII€e BCeX JIeJOBBIX 310X, Mepe] KOJIJIariCOM CH-
CTeMbl, HabMIOmaeTcs: HeGOJbIIOE ITOBBIIIEHNE
YPOBHSI MOPSI C MOCJeAYIOIIUM JaJIbHENIINM ero
nageHueM. [IpogomKUTeIbHOCTD 3TOTO IIUKJIIA OT 7
Io 15 Teicsu net. KonebaHue ypoBHS Mope He TIpe-
BeimiaeT 10 meTpoB. BO3MOXHO, UTO mHpuuMHA
9Toro heHOMeHa KpoeTcs B Ipocajke JuTochep-
HOI TITUTBI MaTepuKa TMOoJ, TSHKeCTbI0 CKOMMUBIIIe-
rocs ibaa. Korga perpeccust gocturaet Munyc 120
+ 125 MmeTpoB 1 Macca MaTepUKOBOIO JIbJIa OCTHU-
raeT KpUTUUECKOI BeJMumHbl B 45,14 x 10" TOHH,
TO JauTochepHas IIUTa MaTepuKa MpeonoieBaeT
CUJIBI COTIPOTMBJIEHUS 3€MHOI MaHTUM U Hauu-
HaeT IOTPYKaThCs ITy6Ke B Heé. JlaBjieHue JIUTO-
chepHBIX TUIUT OKeaHMYeCKOro AHA HA MaHTUIO
3emiu K 9TOMYy MOMEHTY yMeHblIlaeTcst Ha 12 + 13
K[/cM2, a maBiieHMe IOH, JUTOChEPHONM IIUTOM
KOHTMHEHTa Bo3pacraeT Ha 200 kr/cm’ 3a cuer
nepepacripefie/ieH!s JaBleHUI B MaHTUM U TIPO-
MCXOIUT MTpOcaZKa KOHTMHEHTA U MobeMa JTUTO-
chepHBIX TVINT OKeaHMUYeCcKoro AHa. IlorpyxeHne
muTOChEepHOl TUIUTHI IUIOIAAbI0 OKOIo 20 MMII-
JMOHOB KBaJpaTHbIX KUJIOMETPOB Ha TIyOUHY
okosio 150 MeTpoB IPUBOAUT K BBITECHEHUIO 3
MWITMOHOB KyOMUYECKUX KUIOMETPOB MAHTUU U
MOABEMY MOHHBIX JUTOCHEPHBIX IUIUT OKeaHa.
OTO U MIPUBOJUT K MTOBBIIIEHUIO YPOBHSI OKeaHa Ha
BbICOTY OKOJ0 10 merpoB. CKOpee BCero, 4To
MMEHHO 3TO U SBJSIETCSI MPUUYMHOI HEOGOJBIIOro
NoJbemMa YpOBHSI MOpSI Ha 3aK/IIOUUTENbHOM CTa-
MY oNleJleHeHMsI.

JlaHHBIN TeoI0TMYeCcKMil IPoLecc OOJIKEH CO-
IIPOBOXIATHCS TOBBIIIEHHON CEMCMUYECKOM ak-
TUBHOCTBIO 110 BCeil MaaHeTe. U pesynbTaThl 3a-
Mepa KOHLIeHTpaluy MbUiM B aTMocdepe 3a 1o-
cnengHue 420 000 seT oATBEPsKOAIOT 3TO MPeaIio-
JIokeHMe. 3a HeCKOIbKO ThICSIY JIET IO CMEHBI BCeX
YyeThIpeX JIEMOBbIX 310X HAOII0aeTCsl pe3Koe To-
BBIIIEHME COAep KaHms MbUIK B aTMocdepe.

[lnkoBble 3HAUEHMS IbUIM HAOMIOJAIUCH B 3a-
Mepax:

23.412 1. H. (mepep cMmeHoI 110X 20859 1. H.)

155.983 5. H. (mepen, cMeHoilt smox 142.440
JI. H.)

264.383 1. H. (mmepen cmeHoi 31ox 259.340
JI. H.)

339.706 n. H. (mepen cMmeHoii 3mox 334.805
JI. H.).

12.  OpHako npouecc OXIaxXIeHs IUIaHEeThI U
repeHoca BOAbLI M3 OKeaHa Ha JIeTHUKU 3TO He
ocTaHaB/iMBaeT. Perpeccusi okeaHa " poOCT Jiefo-
BBIX IIIMTOB IIPOJOKaeTcsl. B urore macca semo-
BOTO I[TAa KOHTMHEHTA JOCTUTaeT BTOPOil KPUTU-
YeCKOJi BeJIMYMHbI, TIpeBbIllleH e KOTOPOii U Mpu-
BOAUT K KOJIJIAIICy BCEM CUCTEMBI. DTO TOYKA
CMEeHBI J1elOoBbIX 310X. Ha pucyHke 19 310 TOukM
«B» 1 «G». [TomoaHuTeIbHAS LIeHTPOoOesKHAas Cuia,
co3gaBaeMasl MacCoOii JIeJOBOrO IIMTA U CTPeMSI-
Iascsl CABMHYTDb €ro BMECTe C TUToCcepHoit -
TOJt MaTepuKa B HallpaBJeHUM 3KBAaTOpa, CYMMMU-
pyeTcsl ¢ He CKOMIIEeHCMPOBAHHOI cunoit Kopno-
JInca, CTpeMSIEeNncsl CABUHYTh MPOTUBOIEXAIUIA
MaTepuK B HarrpapieHny CeBepHOTro I10/II0Ca, BO3-
HMKIIIEeN TToc/Ie TassHUS J1eJOBOTO IUTa MpeabIay-
et sroxu (cMotpu naparpad 4.5 Boiie). Bmecre
3TU CWIbl IPEOOEeBAIOT CWIYy COIPOTUBJIEHUS
BSI3KOCTM 3€MHOJ MaHTUM U MPUBOASIT B ABVIKE-
HMe Bclo JinTochepy miaHeTsl. Jiutocdepa ma-
HeTbI IIPOBOpauMBaeTcs. MaTepuK C JieIOBbIM ILIH-
TOM CMelllaeTCs B HallpaBjeHMM 3KBaTOPa U BbIXO-
OUT U3 IPUIIOISIPHONM 30HBI, & IPOTUBOJIEKAIINIA
MaTepuK 3aXOAUT B MPUIIOSPHYIO 30HY. CMelile-
HMe JIeDHMKOB B HAalIpaBJeHMUM 3KBaTopa pe3Ko
YBEeJIMUMBAET UX MHCOJSILIMIO U 3ayCKaeT caMo-
YCKOPSIIOIIMIACS TpoIlecc ux aerpaganuu. B 3aro-
JISPHOI 30HEe KOHTMHEHTAa, CMeCTUBILIErocs B
HampaByieHMy CeBepHOro I0JII0ca, HaunuHaeT Gop-
MMUPOBAThCSI HOBBIN JIeHoBbIii KUT. Takum obpa-
30M, cMellleHMe JuTocdepsl TIaHeThl 3HAMEHYeT
Hayajo HOBOJ JieIOBO 3IIOXU.

Eme psg BbIBOOOB U3 JAHHOrO aHa/M3a
oJjieneHeHMi1 Ha 3emJie.

13. OnepeHeHMe HAUMHAETCS TOJbKO TOT[a,
KOT[ia JOCTAaTOYHO GOJIBIIOI YUAaCTOK CYIIM 3aX0-
IUT B 3aMOJISIPHYIO 30HY IJIaHeThl. TaM HauMHaeT
(hopMMpPOBaTHCS HOBBIN JIETHUK U [0 Mepe OXJia-
SKIeHMs TVIaHeThbl OTTY/Ia OH pacTeKaeTcsl Mo KOH-
TUHEHTY.

14. Ha rpaduke MOKHO 00paTUTh BHUMAHMUE,
YTO Mbl MMeeM [eJl0 C KJIaCCUUYeCKUM 3aTyXalo-
MM KoJiebaTelbHbIM ITpolieccoM. Tak, mpomoJi-
SKUTEJIbHOCTD JIeJJOBOV 3TMOXM CO BpeMeHeM yBe-
nuumuBaeTcs. [lepBasi U3 IpUBeIeHHbIX HAa PUCYHKE
11 (c nmeBa Ha mpaBo) JeHoBasl 3M0Xa uMena Mmpo-
IOJIKUTETbHOCTh OK0JIO 92 Thicsy JsieT (432.000 +
340.000 n1.H.), BTOpas 85 (340.000 + 255.000 1.H.),
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TpeThs 115 (255.000 + 140.0001.H.) ¥ yeTBepTas
(mocnemusiss) 122 teicsum aet (140.000 + 18.000
JI.H.).

Cucrema uIIeT HOBYIO TOUKy OayaHca. C Kaxk-
IbIM HOBBIM LIMKJIOM aMIUIUTYa CMeIlleHUs JIUTO-
chepbl OTHOCUTEBHO IOJII0COB YMEHBIIIAETCSI, 3TO
yBe/IMUMBAET MPOJO/DKUTEIbHOCTh IIMKAA. B
uTore uTocdepa NO/DKHA HAWTH HOBYIO TOUKY Oa-
JiaHca (pacIiojioKeHMs] MaTepUKOB OTHOCUTETbHO
CeBepHOro noJca 3eMiun).

15. IIpu coBpemenHoi mno3uiuu CeBepHOIi
Amepuxku u EBpasum umer KoysiebaTeIbHbINA IIPO-
1IecC CMeHBI JIeJOBBIX 310X. KoHbuUrypaims stux
IBYX MaTepUKOB He MO3BOJUT MM HAMTU TOUKY
pPaBHOBECHUST M TIPEKPATUTh KoJieGaTeabHbIi MPo-
necc. [laske Korza B IMIPUIIOJISIPHOM 30HE OKaXKyTCS
OJVHAKOBbIE IUIOIIAAM CYIIM TaHHBIX MaTePUKOB
M TIpoliecC ojefeHeHMs TOoWAeT Ha HUX Mapasi-
JIeJIbHO, TO 3TO IPUBENET TOJbKO K YBEJIUYEHUIO
MPOJIOJDKUTETbHOCTH JIEOBOI SMOXU U GOJIbILE
perpeccuy okeaHa. B 1oarocpo4yHoit nepcrieKTuse
macca EBpasuiickoro jemoBOro INUTa ITPEBBICUT
MacCy CeBepoaMepUKaHCKOTO ¥ «KayHeT MasT-
HMK». Tlociie MpOmO/DKUTENbHON Tay3bl Kojeba-
TeJIbHBIM TMPOLIeCC CMEHBI JIEAOBBIX 3I0X 3aIly-
CTUTCS CHOBA.

Bce 5TO BepHO OpU YCJIIOBUM, YTO B ITOT IPO-
1LlecCc He BMeIlIaeTcs YeI0BeK.

16. TlosTomy HM OfiHa JeOBas 3T0Xa IOo Mpo-
IODKUTEIBbHOCTYU He MIOBTOPSIET APYTYIO.

17. 3a mocneguue 450.000 neT comepskaHue
CO2 B armocdepe 3eM/IM Ha TIMKeE MTOTEIUIEHNS He
npeBbiliasio 290 ppMm. TpaHcrpeccusi OkeaHa K
3TOMY BpeMeHM TMOJHOCTbIO ITpekpalnianach u
HauMHaJIa Pa3rOHSTHCS perpeccus M pocT HOBOTO
JlefoBoro wmuTa. 2342 roga Hasaz ypoBeHb CO2
noctur 284.7 ppm. PocT ypoBHSI OKeaHa Ipekpa-
TWICST. MBI y>Ke JKMBEM B CTauy OBICTPOTO pocTa
HOBOTO JIEIOBOTO IIUTa Ha TeppuTopun CeBepHOit
Cubupu, HO, XO3SIICTBEHHAs IesITeTbHOCTh UeJio-
BeKa BHeC/a CyIleCTBeHHble KOPPEeKTUBBI B 3TOT
npotLiecc.

18. CyxomyTHbIi1 Tepexon mexay EBpasueit n
Amepukoii 3a mociaemgHue 450 ThICSY JIeT 3aKpPbI-
BaJicst Bcero 5 pa3s. O6miast mpoIo/KUTETbHOCTh
OTCYTCTBMS CyXOITyTHOTO Ilepexoaa MeXay KOHTH-
HEeHTaMM COCTaBWIa BCero okoJio 70 ThICsUY JIeT.
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HYPOTHESIS. "ASYNCHRONOUS ROTATION OF THE EARTH'S CORE
AND EARTH SHELLS. DISPLACEMENT OF THE EARTH'S LITHOSPHERE
AS THE REASON FOR THE CHANGE OF ICE AGES"

Abstract. The reasons for the onset and change of the ice ages of the Earth are one of the biggest mysteries of
nature. The analysis of the graph of ocean level changes over the past 450 thousand years, which is fully correlated
with the course of the ice ages, and the analysis of the internal structure of the planet, allows us to conclude that
the cause of this oscillatory process is the position and configuration of the continents of the Earth. Eurasia and
both American continents periodically slide in the direction of the equator under the weight of ice sheets. This leads
to the displacement of the entire lithosphere relative to the axis of rotation of the Earth. The result of this shift is
the change of Ice Ages. The Asian Ice Age is being replaced by the North American Ice Age and vice versa.

Keywords: North Pole, ice shield, ice age, North America, Asia.
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POJIMH Hukurta AnekceeBuu
MAarucTPaHT Kadeapbl MPOEKTUPOBAHMS U cepTUDUKAIMM aBUAIIMOHHON TEXHUKHA,
MOCKOBCKMI aBMAlLlMOHHbBIA MHCTUTYT (HAL[MOHAIbHBIN MCCIeI0BaTeNIbCKIIT YHUBEPCUTET),
Poccus, r. MockBa

BJIMAHUE TEOMETPUYECKUX ITAPAMETPOB JED®EKTA HA ITPOYHOCTD
ITPU COKATHUMU ITOJIMMEPHOT'O KOMITIO3UTHOI'O MATEPUAJIA

AHHOmMauus. Panuue uccnedogaHus noauMepHsix KomMnosummusix mamepuanos (IIKM) npednonaearom Hanu-
yue macumabdHozo 3¢ pexma, komopelli 3asucum om sHympeHHux deekmos. B cyuasx 0ceeozo cxcamusi mooe-
Juposarue npouecca paspyuierus: IIKM asnsemcsa komnaekcHoli 3adaueti, u Koauuecmao pabom no 0aHHol meme
ozpaHuueHo. B pabome nposedeHo ucciedosarue 3asUcUMocmu NPoYHOCMU om pasmepa degekmHoti 30Hbl KOM-
nosuma hpu cxumaiouwjeti Hazpyske u co30aHsl mpexmepHole KOHEUHO-31eMeHMHble MOOEeNU penpe3eHmamueHozo
anemenma obsema (representative volume element) KoMno3umuozo Mamepuanda ¢ HaualbHoIM 0eQeKmom omxIo-
HeHHO020 8010KHA. HccnedosaHue noKAa3ano cesn3b Mexcdy zeomempudeckumu pasmepamu degekmHoti 30Hsl U U3-
MeHeHUeM NPOUHOCMU U HeCMKOCMU KOMNO3UMHbIX 00pa3yos. Peynomamuot mozym 6sims noJie3Hbl 0151 OaibHeli-

wiux uccnedosanuti macuimadHozo a¢pgexma e IIKM.

Knioueesle cnosa: nonumepHsie KOMNO3UMHbsle MAMePUAnsl, NPOUHOCMb HA CHamue, Memoo KOHeUHbIX dJie-
MeHmos, macuima6bHulli 3¢phexm, nonoca nepezubda, depexmot KOMNO3UMOB.

1. BBegeumne

KoMmo3uTHbie MaTepuasibl 0071aJal0T CBOJ-
CTBaMU KakK IJIACTUYHBIX MaTepuanaoB (MeTaljbl),
TaK U XpPYIKuX (Kepamuka, 6etoH) [1]. KoHCcTpyK-
LMY, U3TOTOBJIEHHbIE U3 XPYNKMUX MaTepuasos,
MMeIT 0COGEHHOCTh B TIOTepe TPOYHOCTH C yBe-
AUMYeHMeM UX pa3MepoB. B MexaHMKe MaTepuaioB
3TO Ha3bIBaeTCS MacmTabHbIM 3¢ deKkToM. Baus-
Hye pa3sMepHOro 3 deKTa IMUPOKO U3YUaTOoCh IS
XPYTIKMX MaTepuasoB, TakKMX Kak bGeroH. Ilocre
Hauaja BHeJpPeHUS] KOMIIO3UTHBIX MaTepUaaoB B
KPYITHbIE aBUAIMOHHbIE KOHCTPYKIMA ((PIO3ESTK,
KOHCOJIM KpbLJIa, XBOCTOBOE OIIEPEHME), BO3HUK
BOIIPOC O BAUSHUM TaKkoro 3¢ deKTa Ha MPOYHOCT-
HbIe CBOJCTBA.

HekoTtopeie wucciemoBaHusi B 3TOi 06iacTu
ObUTM TIPOBeZEHbI B CJYYasX PacTITUBAIOLIEN U
usrubaromeit Harpysku [2-11]. HccrnemoBaHmst
BAUSHUS pPa3MepHbIX XapaKTepPUCTUK KOMIIO3UT-
HbIX MaTep1asoB IIpM Harpy3Kax Ha CKaTue TakkKe
MPOBOOWMINCDH, HO UX 3HAUUTEIbHO MeHblle [12-
17]. 3TO MOXHO OOBSCHUTH CJIOXKHOCTBIO B

xXapakTepe paspylleHUss KOMIIO3UTHbBIX MaTepua-
JIOB Tpu cxkaTuu. Pe3ynbTaThl 3KCIIEpUMEHTA,
npoBenenHoro Gdoutos E. u Bazant Z. [12] Ha o[-
HOHampasieHHOM yriueriactuke (UD) mokasan
TeHIeHIMIO K CHMKEHUIO IPOYHOCTU MaTepuaia ¢
yBenuueHueM ero pasmepa. Lee J. u Soutis C. [13]
1ocJie TTPOBeeHMs UCTIBITaHMiI 06pa3IoB, U3Tro-
TOBJIEHHbIX M3 MoJuMepHoro Kommosuta UD
IM7/8552, 3aMeTunM CHUKeHME IPOYHOCTM Ha
45% mpu yBenuuyeHUM JUHEHBIX pa3MepoB B 4
pasa. B uccinepoBanum Lee J. u Soutis C. [14] 6b110
ompefesieHo, YTO B 06pasiax M3 ITOJMMEPHOTO
KOMIIO3UTHOTO MaTepuasa, apMUPOBAaHHOTO BO-
nokHamu T300/924C, MUKPOMU3TUO BOJIOKOH SIBJISI-
eTCs KPUTUYECKMM MeXaHU3MOM IMOBPEXIEeHNS,
KOTODBIV TPUBOAUT K 06pa3oBaHMIO TTOJIOC Tepe-
rmba ¥ JajgbHeIeMy paspylieHuIo BCeil CTPYK-
TYpbI. B 3TMx paboTax 66110 OTMEUYEHO, UTO OCHOB-
HbIM MEXaHM3MOM pa3pylieHus] 06pasioB OGbLIO
Hanuuue mukpogedexTos. [lo craTucTuke, Koau-
YeCTBO MUKPOAE(HEKTOB YBEIMUMBAETCS C YBEIN-
YyeHMeM pa3MepoB KOHCTPYKIIUI; 3TO IPUBOIUT K
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CHWXKEHUI0 NpovyHOCTHM. Ha o0oCHOBe [maHHBIX
MOXHO CHeaTh BbIBOJ, UYTO U3yYeHUE MUKPOJe-
(heKTOB B KOMITO3UTAX SIBJISIETCSI BAKHOM YaCTbIO
TMOHMMAaHUSI 3aBUCUMOCTU Pa3MEPHBIX XapakTe-
PUCTUK OT MPOYHOCTYU TIPU JIIOObIX BUAAX HATPY-
skeHusi. OCHOBHBIM J1e(eKTOM, BbI3bIBAIOIIUM
BO3HMKHOBEHME U3JIOMOB U M3TMOOB BOJIOKOH, SIB-
JIIeTCsl OTKJIIOHEeHMe BOJIOKOH [18-24]. W3yuenue
BO3HUMKHOBEHMSI JAHHOTO AedeKTa GbIIO BBIIOJI-
HEHO yYeHbIMU 3KCIIepUMeHTaIbHO [23, 25] 1 ¢ uc-
MOJb30BaHMEM MOJeJiell ¢ IpUMeHeHNeM MeToa
KOHEUYHBIX 371eMeHTOB [26-30].

OcCTarTCss HEKOTOPbIEe BOMPOCHI OTHOCUTEIBHO
3aBMCMMOCTY IIPOYHOCTM KOMIIO3UTa Ha CXKaTue
OT IJuHbI JedeKkTa CMeIeHHOTO BOJIOKHA IIPU
CJIyJasix co CKMMalolleil Harpys3Koii, a TakKe Biu-
SITHUS TakuX AedeKTOB Ha M3MeHeHMe TTPOUYHOCTHU
CTPYKTYPbI KOMIIO3UTa HA MaKPOYPOBHE.

YToOBl pacHMpPUTh 3HAHUSI B 3TOI 06acTy,
Obuta paspaboTaHa TpexMepHasi MOZENb perpe-
3e@HTaTUBHOIO 3jeMeHTa oobeMa (RVE) Kommo-
3UTHOT'0 MaTepuana, apMUPOBAHHOTO BOJIOKHOM B
MPOTPaMMHOM KOHEYHO-37IeMEHTHOM KOMILJIEeKCe
Abaqus. Bl M3TOTOBJIEHBI TPEXMEpPHbIE MUKPO-
MexaHuueckue MoAeau 13 yriaeraactuka ¢ 4 u 20
BOJIOKHAMM C HAYaJbHBIM J1e(eKTOM OTKJIOHEH-

HOTO BOJIOKHA. MO,Z[eIH/IpOBaHI/Ie noBegeHmsd
250

200 A

150

Stress [MPa]

50 -

KOMITO3UTHBIX 00Pa3I0B ObLIO MPOU3BEIEHO MPU
CKMMAaIOIEM Harpy>KeHUM.

B pesynbTaTe ObUIM TOMyYeHbI rpaduku me-
dbopmupoBaHMs 11 K&KAOTO PACUeTHOTO CTydast
c obpasamMmn. AHAIN3 MOKA3as O 3aBUCYMOCTH 110~
Tepe IPOYHOCTU OT FreOMeTPUYECKNX ITapaMeTpPOB
obpa3siia ¢ HauaJbHbIM OTKJIOHEHMEM BOJIOKHA U
OT IapaMeTpoB caMux AedeKToB. Bbuto oTMeueHO
obpa3oBaHMe MOJIOCHI Tlepernba Mmpu MCCIeI0Ba-
HIM 00Pa3IoB C YBEIMYEHHBIM KOJINYECTBOM BO-
JIOKOH, KOTOpasi IpMBOANIIA K Pa3PYLIEHNIO MaTe-
puana.

2. MeTtoapl 1 MaTepuabl

2.1. TeomeTpmuyecKkue M MexaHUYECKHUe
CBOJiCTBA

Mogpenb uaeanusupyeT apMUpPOBaHHbBIN BOJIOK-
HaMM KOMIIO3UT B BUJie TPEXMEPHOI MUKpOMeXa-
HMYECKOI MOJeu C IBYyMS He3aBUCUMBbIMU KOM-
TMOHEeHTamMM (BOJIOKHO, maTpuua). [Ipenrosara-
eTCsl, UTO BOJIOKHO JIMHEMHO-YIPYTUIl MaTepuall,
MeXaHUveckye XxapaKTepUCTUKM KOTOPOTO MpUBe-
JleHbl B Tabuie (Taba. 1).

TToCcKOJIbKY JanbHeNnii n3rnb BOJOKHA TOJI-
>KeH BBbI3bIBATh HeoOGpaTuMoOe paspyllieHue Mart-
PUIIbI, TO OHA JOJDKHA OBITH BBITIOJTHEHA M3 MaTe-
puana, o671afaNIEero 3aCTUIHO-TUIACTUIHBIMU
cBoricTBamu (Tabim. 1 u puc. 1).

0
0 0,02 0,04

0,06 0,08 0,1 0,12
Strain

Puc. 1. Inarpamma medhopMUpPOBaHMS MaTPUIbI KOMITO3UTA

Tabmnua 1
MexaHuuYecKye CBOMCTBa BOJIOKHA M MaTPUILbI
Es, En, Efs, N2 N3 123 Griz, Gri3, Gs, En, n
GPa GPa GPa GPa GPa GPa GPa
225 15 15 0.342 0.342 | 0.342 15 15 7 3.76 0.390

B nepBomMm ciryyae MCIIOIb30BaaNUCh 8 Tpexmep-
HbIX MMUKpPOMeXaHU4YeCKX Mofeseil apMUpoBaH-
HOT'0 BOJIOKHAaMM KOMIIO3UTa C Pa3IUYHbIMU gua-
MeTpaMu BOJIOKOH (d¢= 6, 8 MKM). JlJIHA paboueii
30HbI C JedeKTOM CMelleHMUs] BOJIOKHA (puc. 2)
MMeeT pas3Hble 3HAYEHUS] AJI1 KaKAOro obpasia

(La = 200, 300, 400, 500 MxMm). IaMHa caMmoro 06-
pasiia ¥ OTKJIOHEHMe, BbI3BAHHOE Harpy3Koii, Ba-
PBUPYIOTCS IIPOIMOPLMOHAIBHO 30He mdedekTa.
[1omagb MOMEpPeYHOro CceueHuss Bcex oO6paslioB
OCTaeTCs HeM3MEeHHOJ; MMPUHA U BbICOTA ITOKa-
3aHbI Ha PUCYHKe (pUC. 3a).
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400

MKM

df

Puc. 2. TeomeTpuueckue napaMeTpbl HAUaJIbHOIO AedeKTa BOJIOKHA

Bo BTOpOM CJTyyae cpaBHMBAINUCh 4 o6pasiia c
IaMeTpOM BOJIOKHA 6 MKM IIpu 06beMHOI1 Joiie
BOJIOKHA 14% u 25%. O6beMHast 0151 BOJIOKHA (Vr)
paccuntbiBaeTcss Mo (opmysne (1). ITomepeuHbie
cevyeHMs JaHHBIX 06pa3I[0B MOKA3aHbl Ha PUCYHKE
(puc. 3a) s ve = 14% u Ha pUCyHKe (puC. 30) mis
vi = 25% cooTBeTCTBeHHO. PaGoune OjIMHbI 30H C
nedekroM coctasisioT 200 1 300 MKM.

7 (df\2
1) M

B TpeTbeM ciydae MCIIOIb3YIOTCS TPEXMepHbIe
MMUKpOMexaHuuyeckue Mmopaenu Kommnosuta ¢ 20 Bo-
JiokHaMu. Pabouass mimHa 06paslioB C HECooc-
HbIMM BoJIOKHamu cocTasisieT 500, 700, 800 MKM,
a auaMeTpbl BOJIOKOH — 6 1 8 MKM. ['eomeTpuue-
CKMe ImapaMeTphl ITOIePeuHoro ceueHus: 06pas3iioB

Vf=

24
6) r)

¢ 20 BOTOKHaMM IMOKa3aHbl Ha PUCYHKax (PUC. 3B U
puc. 3r).

Bo Bcex wryyasix menaeTcs MpeArionoskeHue,
YTO Hava/IbHbIN JTOKAJIbHbIN AedeKT (OTKIOHEHME
BOJIOKHA) MCIIONMb3yeTCsS [IJIT WHULIMMPOBAHMUS
Havaja GopMUPOBaHUS 13ruba BOJOKHA C ITOC/Ie-
IVIOIIMM o6pa3oBaHMeM IoJiockl mepermba (Kink-
band). Kak onycaHo B ucciiefoBaHUSX yUeHbIX [12-
15], aToT medeKT HemocpenCTBEHHO BIMSIET Ha
paspylieHne KOMIIO3UTa IMPU CKATUY U MOKET I10-
BJIMSITH Ha MOSIBJeHMe pa3MepHoOro 3¢dekra Ha
MUKpOypoBHe. Jled)eKT HAYaIbHOTO OTKJIOHEHMUS
BOJIOKHA IPEJICTaBJISIET BUJ IBYMEPHOI CUHYCO-
UIOBl C aMIUIUTYOOM 2,5 MKM B Iwiockoctu X-Y.
1ot BeIOOP ObecrneurBaeT 6oJiee IIaBHbIN Iepe-
XO[I OT 3a(MKCUPOBAHHBIX KpaeB K paboueii 30He
¢ medeKTamMu.

A
' ( , -
o Y
100
|
| i
| <
| Y
120 _

Puc. 3. TeomeTpuueckue napaMeTphl IOMEPeUHbIX CeueHMit 06pasioB (Bce pasMephbl B MKM)

2.2. MeTOoa, KOHEUYHBIX 3JIEMEHTOB

Kommepueckoe mporpaMMHOe obecrieyeHue
IS MIKeHepHbIX pacueToB Abaqus 2018
(Dassault Systems, ®paHIVsI) UCIOIb3YETCS IS
MOJe/JMPOBaHMsI IIpollecca CKaTusi 06paslioB
KOMIIO3MTa, apMMPOBAHHOIO BOJIOKHAMM, C
HavaJIbHbIM J1e()eKTOM OTKJIOHEHHOTO BOJIOKHA.
Koneuno-snemenTHass wmogeab ¢ 4 u 20

BOJIOKHaMM IIOKa3aHa Ha PUCYHKax (puc. 4a u puc.
46). [I;11 aHaIM3a UCII0/Ib3YeTCs CeTKa pa3sMepoMm 5
MKM. Turm snemenTa ceTku Bbiopad C3D8R: An 8-
node linear brick, reduced integration, hourglass
control. [l Momeny NMPUMEHSIOTCS CAeAyloliye
TpPaHUYHbBIE YCJIOBUS (PUC. 5):

1.  HwkHss mockocTh Y-Z: 3aduKkcupoBaHa
BOonbocen XmuY.
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2. ITlepemnsisi M HWKHSS IOCKOCTHU X-Y: 3a-
bukcupoBaHbI BAOJb OCK Z.

3. TlepegHsi1 M HWKHSS IJIOCKOCTU X-Z
(kpoMe paboueit 30HbI ¢ HedeKToM): 3ahmUKCUPO-
BaHbI BJIOJIb OCH Y.

PacueT 6bL7 BBINOJHEH C UCITOJb30BAaHUEM pe-
marenss ABAQUS/Static obiiero Buma ¢ BKIIOUYEH-
HBIM PEXXMMOM HeJIMHETHO reomeTpuu (nlgeom:
on) 15T yueta G60JBIIMX TUTaCTUYEeCKUX medopma-
LM MaTPULIBI.

N/ ./
//.
K\
Zone with misaligned fibers
K [
/N
Rie=cd jeisioisioy joiseisien
Zone with misaligned fibers I

Puc. 5. CxemaTMuHOe OIMMCaHMe TPAHUYHBIX YCJIOBUIA, IPMMEHEHHBIX B ITPOIECCEe MOIeTMPOBAHMS

2.3. Cxema Harpy>xeHus1

TpexmepHass MoAedb KOMIIO3UTA, MpeACTaB-
JileHHass B MOpeJbIayIIMX YacTsIX, MOoABepraeTcs
BO3JEVCTBUIO OCEBOI CXKMMAaIUIel Harpysku
BIOJb HampaB/ieHuss BOJIOKOH. Heobxomumbie
CBOICTBA I/ aHA/IM3a BKIIOYAIOT OCeBOI MOAY/b
yIpyroctu BoJiokHA Ef, MmomepeuyHble MOOynu
yIpyroctu BosokHa: Ep, Eg, Momynu caBura Bo-
sokHa: Giz, Giz, Gg3, MOLY/Ib YIIPYTOCTU MATPUILIbI
Em, TIpeqien TeKyuecTy MaTPUIIbI o5 (CM. Tabi. 1) u
CTelleHb [TepBOHAYA/IbHOTO CMellleHNST BOJIOKHA.

PesynbTaTamy aHa/IM3a IJ1s1 BCEX C/TyYaeB 6bUIN
rpaduKy 3aBUCUMMOCTM IIPOAOJIbHOIO HaIlpsuKe-
HUS 011 OT AedopMaluyu €, MaKCMMaJIbHas IPOY-
HOCTb Ha MPOAOJIbHOE CXKaTue SL(_) IJIsT BCeX 00-
pasuoB. [jig mojyuyeHUs JOaHHBIX IapaMeTpoB

MCIIOIb30BaIaCch KOHTpOJbHasA Touka (Reference
Point), koTopas B Xo/ie aHa/M3a cobupasia 3Haue-
HUs peakuus oropsl RF; u cmemenne U; BOOIb
oCM TIPWIOKEHUS CKMMAOIIEd Harpysku Ojist
Bcero obpasiia.

3. Pe3ysibTaThl U X 00CY)KAEHME

3.1. Cnyuaii 1. BaussHue OjIMHBI U fUaMeTpa
MOBPEXAEHHBIX BOJIOKOH Ha HMPOYHOCTh 006-
pasuos

Ha rpadwukax (puc. 6a u 60) ToKa3aHbl KPUBBIE
medopMuUpoBaHMs IjIs1 TIepBOro ciaydas. Ha rpa-
(bMKax MOXHO BbIIEIUTH 2 0b6iacTu: mepsasi 06-
JIaCTh JIMHEHON nedopmaliiuy, KOTOpast OMMUChI-
BaeTCs 3aKOHOM ['yka, M 06J1aCTh IIACTUYECKO
nmedopmaliny, 3a KOTOPOi UIeT pa3pylleHyue Ma-
Tepuasa c rmoTepeit IPpoOYHOCTY 00Pa3IOB.
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200,00 l/

100,00
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Puc. 6(a). I'paduk gedopmupoBanust 06pasLoB C

AamMeTpoM BOJIOKHA 8 MKM

I'padmkM TOKa3bIBAIOT TEHIEHIIMIO K YMEHb-
[IeHMIO 3HAUEHMS] KPUTUUECKOTO HATIPSKEHUS Oxp
¥ 3HaYEHMST KPUTUMIECKO IedopMalum &, C YBe-
JMYeHneM JIIMHBI fedekTta o6pasiia B cpegHEM HA
10%, kak okasaHo B Tab;uiie (Tabi. 2). Ha ocHoBe
TOJTYYeHHBIX JaHHBIX MOKHO CAeIaTh BbIBOM, UTO
IIpU YBeJIMYEHUM paboueit AjIMHbBI 00pasia c me-
(heKTOM OTKJIOHEHHOTO BOJIOKHA, €r0 IPOYHOCTD U

450,00

=200 pm
400,00
——L=300um
350,00

300,00 = — L=400pm

250,00 -~ =~ = = L=500pm
~

200,00 - < =

Stress[MPa]
N
I

150,00 /d
100,00

50,00

0,00
0,0000 0,0050 0,0100 0,0150 0,0200 0,0250 0,0300 0,0350 0,0400 0,0450
Strain

Puc. 6(6). I'padux nedopmupoBaHust 06pasios ¢
IVaMeTpoOM BOJIOKHA 6 MKM

JKeCTKOCTb CHMKaercsl. Kpome Toro, sHaumuTesnb-
Hble KOHLIeHTpaluy HaIIPSIKeHUI PaCIIONI0KeHBI C
o6eux CTOPOH pa3sOpBaHHOrO BOJIOKHA (puc. 7).
X0oTs MaTepuas B 11€JI0M HaXOOUTCS B COCTOSTHUM
CKaTusl, BOJIOKHA C 00eUX CTOPOH TOJBEPraloTCs
pacTSITUBAIOLIEMY HATIPSDKEHUIO, UYTO OBLIIO OTMe-
YyeHo B 3KcniepumeHTax Pimenta S. [24].

Puc. 7. PacripeiesieHyie IPOOJIbHBIX HAIPSKEHMIT TTPU 3T1OE BOJIOKHA

Tabnuua 2
MakcuManabHOe HalpsDkeHue B 00pasiax ¢ JMaMeTpPoOM BOJIOKHA 6 M 8 MKM
" C pa3s/iMdIHbIMU OJIMHAMMA HE(I)EKTEI
OuameTp BO-
8 6
JIOKHA [MKM]|
flnnna soHBIC fIe- |- ) 300 400 500 200 300 500 400
¢dexToM [MKM]
0o [MPa] 5202 | 473.0 407.0 348.7 397.2 316.1 267.2 236.2

3.2. Ciryuaii 2. Biusinue usMeHeHUsI 00beM-
HOV 0/TY TTIOBPEXXIEHHBIX BOJIOKOH

B npenpIiayimx sKCIIepMMEHTAaX IJIOMAIb I10-
IePeYHOro cevueHus: Bcex 006pasioB Oblaa OJyHAa-
KoBoJi. CnemoBaTe/ibHO, €C/IM OMaMeTp BOJOKHA
YMeHbIIIaeTcsl, 00beMHasl T0JIsI BOJIOKHA Vi YMEHb-
mraeTcs. 7151 06beKTUBHOI OLIeHKY ObIIIO U3YUEHO
BJIMSIHME IJIMHBI IedeKTHON 30HbI obOpaslia Ha
MIPOYHOCTb 0O0Opasiia MpM Harpy3ke Ha CXKartwue,
eI AuaMeTp BOJIOKHA OymeT HeM3MEHHbIM U

paBeH 6 MKM, a 06'beMHast J0Jis BOJIOKHA 6ymer 14
u 25 % (puc. 3a u puc. 36) COOTBETCTBEHHO.
[IpoyHOCTH KOMITO3UTA Ha CKaTHe B OCHOBHOM
3aBUCUT OT MeXaHMYeCKUX CBOMCTB JeTanei (BO-
JIOKHA, MaTPUIIbI) ¥ OT 06'b€MHOI 0TV BOJIOKOH B
Komiosute. Korma oObeMHass [0S BOJIOKHA
yMeHbIIIaeTcsl, YBeJIMUMBAETCS HOJISI MaTPUIIbl B
MaTepuaje, KoTopas cjiabee, ueM BojoKHa. Ofi-
HaKO MaTpUIla BCe elle MOXET CII0COGCTBOBATH
MIPOYHOCTM KOMIIO3UTA Ha ckaTue, obecrieumBast
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ONOpYy U IepefaBasi HAPSDKeHUST MeXIy BOJIOK-
Hamu. Boree TOro, mpM ymeHbIIEHUY 06BEMHO
IO BOJIOKHA, PAacCTOSIHME MEXIY BOJOKHaMU
YBeJIMUMBAETCS. DTO MOXKET IIPUBECTY K JIydLIeMy
pacripefeNieHMI0 Harpysku BHYTPM KOMIIO3UTA,

450,00
Vi=14%

400,00
—_—Vf=25%
350,00
300,00
250,00

200,00

Stress[MPa]

150,00
100,00

50,00

0,00
0,0000 0,0100 0,0200 0,0300 0,0400 0,0500
Strain

Puc. 8(a). I'padmxk gedopmumpoBanmst 06pasiioB
¢ muHoi nedekra 200 MKM

3.3. Ciryuaii 3. Pe3yabTaThl MO EeIVPOBaHUS
00pasioB ¢ 20-10 BOJIOKHAMU

OO61MIT MOAX0M, B JAHHO YaCTU 3aK/II0YaICs B
CKaTuy GOJIBIIOTO KOJTMYECTBA BOJIOKOH CO CBO-
OOIHBIMM TIPOJIONBHBIMM KpasiMi, KaK 3TO ObLIO
BbINOJMIHEHO Pimenta S. [24] u Ai-jun Li [31]. C no-
MOIIIbIO 3TOTO PEIIEeHUS] MOXKHO PacCMOTPETh I10-
BelleHMe OOJIbIIEero KOJMYECTBA BOJIOKOH BHYTPU
obpasia, ymeHbmas 3¢GdeKT CBOOOAHBIX KpaeB
IS TAKUX 0OPas3IloB.

1000,00

300,00 d=8pm

soo,00 | - OTOKM
700,00
500,00
500,00

400,00

Stress(MPa)

300,00

200,00

100,00

0,00
0,0000 0,0020 0,0040 0,0060 0,0080 0,0100 0,0120 0,0140 0,0160 0,0180
Strain

Puc. 9. T'paduk nedopMupoBaHus 06pasiioB
¢ oauHoi medekrta 500 MKM

Ilanee, 6pUIM PACCMOTPEHBI 2 00pa3Iia C OgMHA-
KOBBIM OMaMeTPOM BOJIOKHA paBHbBIM 6 MKM U
00bEMHOI 0JIeil BOJIOKHA paBHONM 25%. IIIMHBI
30H ¢ gedeKkTaMyu B IIe€pBOM U BTOPOM 00Opasiax
coctapasyii 700 m 800 MKM COOTBETCTBEHHO. I3
pes3yabTaToB, ITOKA3aHHBIX Ha rpaduke (puc. 10),
CJIeTyeT, UTO KPUTHUUECKOe HAIPSIKEeHYE, KOTOPoe
MOKeT BbI3BaTh JedopMalliio BOJOKHA, BBIIIE B
obpasiie ¢ gauMHol gedeKTHOo! 30HbI 800 MKM, HO
IIpY 3TOM €ro JKeCTKOCTb HIKe, 06pa3iia ¢ JIMHOI
30HBI ¢ gedekTom paBHOI 700 MKM. DTM 3HAUEHUS
OT/IMYAIOTCS OT PE3YJAbTATOB SKCIEPMMEHTOB B

CHI>KAsi BepOSITHOCTD JIOKAJIbHOTO pa3pylieHus U
TTOBBIIIAS OOIIYI0 IIPOYHOCTD Ha CKaTHe.

B manHOM ciryuae (puc. 8) MOKHO HabJII0IaTh
YXyIIIeHe TPOYHOCTHBIX XapaKTePUCTUK 00pas-
IIOB TIPU yBeIMYeHUM 06beMHOI KOHIIeHTpalyumn

MaTPUIIBI, YTO COTIACYETCS C TeOpHeii.

350,00
Vi=14%
300,00 V= 25%

250,00
200,00

150,00

Stress[MPa]

100,00

50,00

0,00
0,0000 0,0100 0,0200 0,0300 0,0400 0,0500

Strain
Puc. 8(6). I'padpuk medbopmupoBaHmst 06pasioB
¢ nuHoi nedexra 300 MKM

Ha pucynke (puc. 9) mokazaHa 3aBUCUMOCTb
HanpsokeHus: oT medopmaliyu Ot 2 00pasioB C
OIMHAKOBOI JJIMHON 30HBI JedekTa paBHOi 500
MKM ¥ 00bEMHOJ1 T0J1eil BOJIOKHA paBHOI 25%. Ha
rpaduKe IIOKA3aHO, UTO IPOYHOCTh OOpasiia C
IXaMeTpOM BOJIOKHA 8 MKM G6osibliie, ueM y 06-
pasiia ¢ AMaMeTpPOM BOJIOKHA 6 MKM. DTU pPe3yilb-
TaThl HOATBEPXKAAIOT Pe3yAbTaThl U3 YacTu 3.1.

1000,00

L=2800um
900,00 W

—L=700um
800,00
700,00
600,00

500,00

Stress(MPa)

400,00

300,00

200,00

100,00

0,00
0,0000 0,0020 0,0040 0,0060 00,0080 0,0100 0,0120 0,0140 0,0160 0,0180
Strain

Puc. 10. I'paduk gedopmupoBanust 06pasioB
C AYaMeTpPOM BOJIOKHA 6 MKM

yacTyt 3.1, rme o6pasiibl ¢ MMHUMAIbHOM IIMHOI
30HBI gedeKTa MMesI MaKCUMaJIbHYIO ITPOYHOCTbD.
MOKHO TIpearoioKUTb, YTO B 06pasiiax, comep-
SKalMUX GOJIbIlIe BOJOKOH, HA/IMYMEe HAMPSKeHUS
casura (o13) M IIacTudeckass gaedopmanyst mart-
puiibl C ee OajbHENMIIMM pa3pylieHreM OKa3bl-
BalOT O0JIBIIOE BIMSIHME Ha (OPMMUPOBAHME HECO-
OCHOCTM BOJIOKOH.

Ha pucynke (puc. 12) mokasaHo pacripenene-
HMe HampsDKeHUS! COBUTA 01 HA Pa3IMYHbBIX 3Ta-
rax cKaTus obpasiia ¢ JuaMeTpoM BoJIoKHA df = 6
MKM U JIJIMHO? 30HBI AedekTa Lg = 700 MKM. DTaribl
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COOTBETCTBYIOT TOUKaM 1-4 Ha KpuBO# rpacdmka
(puc. 11). M3-3a Hamn4us epBOHAYAIBHOTO CMe-
IIeHMs BOJIOKOH B 30He JedeKTa BOSHMKAET KOH-
LIeHTpalnys HamnpspkeHusl COBUra. 30Ha KOHILLEH-
TpalMy HanpsDKeHUI HeNpepblBHO PacIIUpPSIeTCs
C yBeJIMYEHMEM Harpy3ku M B KOHEUHOM WTOTe
pacripefensieTcss 1Mo Bceli mupuHe ob6pasiia, 4To
MIOCTENeHHO NPUBOAUT K PaspylIeHNI0 MaTPULbIL.
IMporecc o6pa3oBaHMe MOIOCH Iepernba MOXKHO
YBUIETb Ha pUCYHKe (puc. 12), rae KaXnablil sTamn

1000,00
900,00
800,00
700,00
600,00
500,00

400,00

Stress (MPa)

300,00 1
200,00

100,00

COOTBETCTBYeT TouKaM 1-4 Ha rpaduke (puc. 11).
[Tnactnueckas medopmarys MaTpuIbl HayMHA-
eTcs B HavyaJlbHOM 30He ndedeKTa BOJOKHA U
HeIpepbIBHO YBEIMYMBAETCSl TMOJ [OeliCTBUEM
CKuMaronieii Harpy3ku. Bo Bpemsi miactuueckoin
Iedopmaliuy MaTpULbl BOJOKHO TepsieT CBOIO
OITIOPY, ¥ HAUMHAET MTPOUCXOIUTH U3TUO BOIOKOH.
Korpa monoca TeKy4yecTy MaTpUIIbl MPOXOINUT TI0
BCeil mupuHe 06pasiia, BO3HMKAET IT0JIoca mepe-
ruba ¢ naapHeiIeM paspyuieHueM o6pasma.

3

0,00
0,0000 0,0050 0,0100

0,0150 0,0200 0,0250 0,0300
Strain

Puc. 11. Tpaduk gebopMupoBaHus ¢ 3TallaMy BO3HMKHOBEHMS ITOJIOCHI Tiepernba

Puc. 12. M306pakeHne o6pasiia ¢ TarnaMy BOSHMKHOBEHMUS MOJIOCHI repernba
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4. BeiBOp,

Wccnenys Businue pasmepa gedekTa Ha ITpoy-
HOCTb KOMIIO3UTHOTO MaTrepuasa, ObUIO IMpOBe-
IeHO MOZeIpoBaHMe TpeXMepHbIX 06pa3IoB pe-
Mpe3eHTaTUBHOrO 3jieMeHTa o6bema ITIKM. AHa-
JIM3 TIPOYHOCTY MPOBOAWICS B KOMMEPUYECKOTO
MPOrPaMMHOTO OOecreueHus MJii VHKEeHEPHOTO
pacuera Abaqus 2018, B 3T0i1 mporpamme 6b11a 13-
TOTOBJIEHA TPEXMepHasl MOJENb Perpe3eHTaTUB-
HOTO 3/IeMeHTa 00beMa KOMIIO3UTHOTO MaTepu-
ajia, COCTOSIIIETO M3 JIACTUYHOTO BOJIOKHA U YIIPY-
TOIJIACTUYHOM MaTpuiibl. UTOOGBI MHUIIMMPOBATH
paspylieHue, Kakablii obpaser MMes HayaIbHbIN
nedexkT B BuIle OTKJIOHEHHBIX BOJIOKOH. Pe3yib-
TaThl IOKA3aJIM, YTO OCHOBHAS IIPMUMHA paspylie-
HMSI 00pasIloB IIPY TAKOM CJIydae CTasio 06pa3oBa-
HMe T0JIoC eperu6a BosokoH (kink-band).

PesynbTaThl ITOKa3ajy, 4To HaauMume gedexra
OTKJIOHEHHOTO BOJIOKHa MOXET IIOBJAMATh Ha
MIPOYHOCTh KOMMO3MUTa Ha C©Katue. CremoBa-
TeJIbHO, MOKHO TIPEATIONIOKUTh, UTO PasMepHBbIi
3(dexT, KOTOPHINi 3aBUCUT OT BHYTPEHHUX MMUK-
poMexaH4YecKux AeheKTOB, TPUCYTCTBYET B KOM-
TO3UTHOM KOHCTPYKIIMM U TOJIKEH YUMUTHIBATHCS
MIpY MPOEKTUPOBAHMUM KPYITHOMACIITAOHBIX KOH-
CTPYKLIMIA.
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INFLUENCE OF GEOMETRIC DIMENSIONS OF DEFECT ON THE
COMPRESSIVE STRENGTH OF A POLYMER COMPOSITE MATERIAL

Abstract. Early studies of polymer composite materials (PCM) suggest the presence of a scale effect that depends
on micro-defects. In cases of axial compression load, modeling the process of PCM failure is a complex task, and
the number of works is limited. The study of the dependence of strength on the size of the defect zone of the composite
under compressive load was carried out and 3-D finite element models of a representative volume element (RVE) of
a composite material with an initial defect of a deflected fiber were created. This study showed a relationship be-
tween the geometric dimensions of the defect zone and changes in the strength and stiffness of composite samples.
The results may be useful for further studies of the large-scale effect in PCM.

Keywords. polymer composite materials, compressive strength, finite element method; scale effect, kink-band
formation, composite defects.
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IoleHT Kadeapsl (TaKTUKY U OTIepaTMBHOI'O MCKYCCTBA), BoeHHast akajieMust MaTepuaibHO-
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(BOJICK HALIMOHAIbHOM IrBapaumn), BoeHHas akageMusi MaTepuaabHO-TEXHUYECKOTO
obecreueHust UMeHM reHepaia apmum A.B. Xpynésa, Poccust, r. CankT-ITeTepOypr
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HayuHslii pykosodumeib — npogeccop Kagedpsl mexHu4eckozo obecneueHus
(80licK HAUUOHANBHOTI 28apduul) BoeHHOTI akadeMuu MamepuaibHo-mexHuU4eckozo obecneueHus
umeHu zeHepana apmuu A.B. Xpynésa, dokmop mexHuueckux Hayk Heuaee Bumanuti Bukmoposuu

AHAJIN3 PA3BUTUS CPEJCTB TEXHUYECKOI'O OBCJTY>KMBAHUS
B ITOJIEBBIX VCJIOBUSX (B XOJIE ITPOBEJEHUSA CITEIIAJIBHOM
OIIEPAIIVIN) B BOMICKAX HAIIMIOHAJIBHOY T'BAPIU
POCCUMCKOM ®ETEPALIN

AHHomauus. B danHotli cmamve npedcmasJ/ieH aHANU3 pa3sumust Cpeocme mexHuueckozo 00CIyHueaHust 8 no-
JIe8bIX YC08USIX, A MAKXCE NPU NPoB8edeHUU CneyudibHOLL onepauuu 8otickamu HayuoHavHoti zeapduu Poccutickoti
@edepauuu (danee — BHI P®). [1o060p u cnaxcusaue onsimHblx CReYUAIUCmMos mexHUueckozo obecneueHus 8 co-
cmaee peMOHMHbBIX MACMePCKUX (PEMOHMHbBIX 8360008 U POM) U UCNOb308AHUE NOJBUNCHBIX CPedCcme mexHuue-
CK020 00CTYyHUBAHUS U peMOHMA, NO380JIIM 8 Kpamuatiuiue Cpoku yCmpaHsams HeUCNPABHOCIU 800PYHCEHUS, 80-
eHHOli u cneyuanvHoli mexHuku (Oanee — BBCT) 6 nonessix ycnosusix u npu npogsedenuu BHI' P cneyuansHoli

onepayuu.

Kntoueawie cnosa: nodsucHvie cpeacmsa mexHuuecKkozo 06cny)f(u3an1 u pemoHma, cneyuaaiucmast mexHuue-
CK020 O6€CI’I€H€HM}1, noJjiesosle yciosus, cneyudjibHas 60€HHAA onepayus.

OOMBIIMHCTBE CIy4YaeB TeXHMUUYECKoe 00CIy-

>sxuBaHue BBCT B BHI' P® BbIToMHAETCS COB-
MECTHO C Ce30HHBIM OOCTYKMBAHMEM BECHOW U
OCeHblIO, IPMUEM BBITIOIIHSIETCSI OHO HE TOJbKO B
CTaI[MOHAPHBIX YCJIOBUSX, HO U B TOJEBBIX YCIO-
BUSIX, @ TAKKe B YUIOBUSIX ITPOBeAeHMS Crielualib-
Hoit omepauuu. BBCT HykpaeTcs B nepuomgmnye-
CKOM TEXHMYECKOM OOCTyKMBaHUU. B IMOIEBBIX
YCJIOBUSIX M YCJIOBUSIX MPOBENEHUs CIelMaabHOMN

BOEHHOIl OTmepanyuyu OCYyIIeCTBJIEHMUE TeXHUYe-
CKOTO OOCTY>KMBaHMSI KpaiiHe KpU3UCHO, U TPOBe-
JIeH/e MHOTMX BUIOB PaboOT MO TEXHUYECKOMY U
Ce30HHOMY OOCTYKMBAHUIO MPAKTUYECKM HEBO3-
MOXXHO, TEM CaMbIM yYMeHbINAas KOJMYECTBO Ma-
IIMHOBBIE3NIOB U BBITTOTHEHMIO CITY)KEOHO-60€BBIX
3amau. TexHMUYECKOe OOCTYKVBAHME B TIOJNEBBIX
YCIOBUSX MOXKET BBITIOTHSITCSI MACTEPCKUMMU TEX-
HUYECKOTO  OOCTY)XMBAHMSA,  OCHAIEHHbIMU
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MTOABMXHBIMM CPEINCTBAMM TEXHUYECKOTO 06CIy-
SKMBaHUSI M PEMOHTA, B COCTaB KOTOPbBIX BXOAUT
pSiI, CTIelMANINCTOB TEXHUUECKOTO 0becrieueHus 1
obopynoBaHMe, BXOAsIIee B COCTaB MacCTEePCKUX
[1, c. 135].

CoBpeMeHHOe pa3sBUTHUE POCCUIICKUMMU Cpe[i-
CTBAMM TEXHUYECKOTO OOCTY>KMBAHMS M PEMOHTA
M CUCTEMBI TEXHMUECKOT'0 OCHallleHus ¢ deBpas
2022 r. BKIIOYaeT B cebst pa3paboTKy HOBBIX METO-
JOB IIOATOTOBKM CIELMAAMCTOB TEXHUYECKOTO
obecrievueHns], TEXHUYECKOTO OOCITY>KUBAHUS U -
arHOCTMPOBAHMUSI TIPU TOMOIIM  TIOABUKHBIX
CPEeJICTB TEXHUYECKOTO OOCTYsKUBAHUS Y PEMOHTA,
a Takke pelleHue 3a7au IIpoBeJleHMSI PEMOHTA B
TI0JIeBBIX YCIIOBUSIX U IIPY BBITIOJTHEHUY CIIeIVasib-
HOVi onepaumm [1, c. 146].

ViMmeroniyiecs Ha BOOPYKEHMM TMOJBUKHBIE
CpencTBa TEXHUYECKOTO OOCTY:KMBAHUSI U pe-
MoHTa B BHT PO umeroT ycrapeBIryo 6a3sy, 1 HyX-
IAlTCs B OOHOBIeHMM. IIpy BbIE3THOM TeXHUYE-
ckoM obcnyskuBaHuy BBCT yciaoBUMS HaMHOTO
Xy>ke, 4yeM B CTal[MOHapHbIX MacCTepCKUX. ITO
NPUBOAUT K CHUKEHUIO KauecTBa TEXHUYECKOTO
obcmyskuanuust BBCT 1, Kak cjieICTBUE, K C CHISKE-
HUIO B TaybHemiei pabore. [TosTomy pa3paboTka
MOABMKHBIX CPECTB TEXHUYECKOTO OOCITyKMBa-
HUSI ¥ PEMOHTA SBJISIETCST aKTya/IbHOIA [2, ¢. 35].

Cucrema TexHMUeCKOro obctykuBaHuss BBCT
MpenCTaBisieT Co00V COBOKYITHOCTb B3aMIMOCBSI-
3aHHBIX CMJI U CPELCTB, JOKYMEHTALM, a TaKKe
060pymoBaHysl, HEOOXOIMMOTO [AJIs TTOAAe PsKaAHMUS
B MOCTOSIHHOJ TOTOBHOCTM K BBIIIOJIHEHUIO CITY-
ske6HO-60eBbIX 3amau BBCT. [Ijis BbICOKOIT 3¢ dek-
TUBHOCTU ¥ KaueCcTBa TEXHUYECKOTO OOCTyKMBa-
Hust BBCT HauanbHUK MacTepcKoit (KOMaHAUD pe-
MOHTHOTI'O B3BOZa, POThI) B CpeJHEM 3aTpauyMBaeT
okoJ10 10 yelIOBEK/4acOB Ha TeXHUYECKOE 0OCTy-
skuBaHMe. YToObI YBEIMUUTD ITPOIEHT 6e30TKa3-
HocTu B pabore BBCT, creLmanauCThl TeXHUUe-
CKOTO obecIieueHMs] YacTO COKpAIlaloT BpeMs

TEXHMYECKOTO OOCTYKMBaHMSI MAIUMHBI, UTO B
UTOre CHIKAET ee HalesKHOCTD [2, ¢. 42].

BpoHeTaHKOBast ¥ aBTOMOOM/IbHAS TEXHMKA, a
TaKKe VCII0/Ib3yeMble Ha HUX arperarsl paboTaroT
B KpaliHe TSDKENbIX YCa0BUsIX. OHM MOBEPraTCs
BO3JENCTBMIO psiAa (aKTOPOB, BAMSIONIMX HA UX
paboTy, K KOTOPHIM OTHOCSITCS:

—  TIOBBINIEHHBbIE HATPY3KM (0COGEHHO MeXa-
HUYECKME);

—  06MIbHAS BJIAXKHOCTh BO3[yXa WM 3aIlbl-
JIEHHOCTb;

—  3arpsA3HEHHOCTb HAa IOCTax OOCTYK1Ba-
HUS;

—  OrHeBOe BO3[eliCTBUe MIPOTUBHUKA.

Ho Bce-Taku mHorme HeucripaBHOCTM BBCT
MIPUXOAUTCS YCTPAHSTh B MOJIEBBIX YCIOBUSX. DTO
KacaeTcs TPYA,0eMKIUX paboT, KOTAA TeXHUYECKOTO
OCHAaILlleHUSI U BBIYYKU CIELMAIUCTOB TeXHUYe-
CKOTO0 obecrieueHMs JOCTAaTOYHO [2, . 46].

[TpuBnedeHne 06y4YeHHbBIX CIEINATUCTOB TEX-
HMYECKOro obecrieueHMs] M MCIOJMb30BaHMue HO-
BEMIINX CPeICTB TEXHUUECKOTO OOCTY>KMBAHUS U
PEMOHTA, TT03BOJISIT KAUeCTBEHHO U B CPOK BBITION -
HSTh MOCTaBJIeHHbIE 3a/1aUM B TIOJIE€BBIX YCIOBUSIX
M YCJIOBUSIX BBITIONIHEHUS CITY’)KeOHO-60€BBIX 3a-
Iad.
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ANALYSIS OF THE DEVELOPMENT OF MAINTENANCE EQUIPMENT
IN THE FIELD (DURING A SPECIAL OPERATION) IN THE TROOPS
OF THE NATIONAL GUARD OF THE RUSSIAN FEDERATION

Abstract. This article presents an analysis of the development of maintenance equipment in the field, as well as
during a special operation by troops of the National Guard of the Russian Federation. The selection and coordina-
tion of experienced technical support specialists as part of repair shops (repair platoons and companies) and the
use of mobile means of maintenance and repair will make it possible to quickly eliminate malfunctions of weapons,
military and special equipment in the field and during military operations. RF special operation.

Keywords: mobile means of maintenance and repair, technical support specialists, field conditions, special mil-
itary operation.
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HayuHblii pykosodumenv — cmapuiuti npenodasameJib Kageopsl mexHU4eCKo20 obecneueHust
(801icK HAUUOHANBHOTI 28apduul) BoeHHOTI akadeMuu MamepuanbHo-mexHu4eckozo obecneueHus
um. zeHepana apmuu A.B. Xpynesa Cagporos ITasen AHdpeesuu

ITPOBJIEMATHKA IESITEJIPHOCTU PEMOHTHBIX OPTAHOB
B BOICKAX HAITMOHAJIPHO 'BAPZIUN POCCUVICKOM ®EJEPAIITVN

AHHOmMauus. B ycnosusx cheyuaivHoll 860eHHOU onepayuu neped 8olickamu HayuoHanbHoli 2eapduu Poccuti-
ckoli Dedepayuu ocmpo 8o3pacmaem 80nNpoc 0 NossvluleHUU IPGekmusHocmu pabomosl peMOHMHO-80CCMAHOBU-
menvHblx 0p2aHo8. TexHuueckoe 00CYIUBAHUE U PEMOHM 8 YCI08USAX hposedeHUst 00esblX 3adau 567semcs
HaucnoxcHetiwed 3adaueti, npu 3mom mexkywuii ypogeHs n0020Mo8KuU JUUHO020 COCMABA PEMOHMHO-80CCMAHOBU-
MenbHbIX 0P2AH08 U Kauecmad NPo8edeHUsl MeXHUUeCK020 00CTYHCUBAHUS U PEMOHMA 800PYHeHUS, B0EHHOI U che-
yuanwvHoli mexHuku (danee — BBCT) cyujecmseHHo 803pacmaem.

Kntoueawie cnosa: nodsusicHole cpeacmea mexHuueckozo O6CJ1y)fCu661HuH u pemoHma, peMOHMHO-80CCMAHOBU -
meJibHble Op2daHbl, cneyuaitucmsl pemMOHMHO-80CCMAHOBUMEJIbHbIX Op2AHO08, CneyuajibHas 60€HHAs onepauusl.

pU OONTUMM3ALUM NESTEIbHOCTY PEMOHTHO-

BOCCTaHOBUTEJ/IbHBIX OpraHoB (fanee — PBO) B
BOJICKaX HalIMOHAJIbHO rBapaun Poccuiickoin @e-
nepanuu (manee — BHI' P®) 6bu1y BBISIBJIEHBI Clle-
IOyiolye IpobyieMHble BOIPOCHI B YIIPaBIeHUM
PBO u 1ipu BBIMTOTHEHUM TEXHUYIECKOTO OOCTYKM-
BaHUSI M PEMOHTA:

OTCYTCTBYIOT NPUOPUTETHI BBITIOJIHEHUS TeEX-
HUYECKOTO OOCTYKMBAHUSI ¥ PEMOHTA Ha 000py-
JOBAaHUY TOABVKHBIX CPEACTB TEXHUUYECKOTO 00-
CIY>KMBaHMSA M peMoHTa [1, c. 111].

PerieHye Ha BBITIOJTHEHME PabOT IO TeXHUYe-
CKOMY OOGCTY>KMBAaHMIO ¥ PeMOHTY Ha 060pyIoBa-
HUU TIOJBUKHBIX CPEICTB TEXHNYECKOTO OOCITYKI-
BaHMS U PEMOHTA IIPUHUMAIOTCS ClIelUaaInuCTaMu
110 (haKTy OTKAa30B ¥ HEMUCIIPABHOCTE C IIPUBJIeYe-
HMeM OOJBIIOTO KOJIMYECTBA creluanuctoB PBO.
[poriecc siBaAsieTCS TPYLOEMKUM U He JlaeT rapaH-
TUII TI0 OOOCHOBAHHOCTM IIPUHSATHIX peIlleHuit

KoMaHAupoMm (HauajibHuKoM) PBO. BeigeneHue
MOJBVKHBIX CPENCTB TEXHUYECKOTO O0CTyKMBa-
HUS M PEMOHTA OCHOBBIBAETCSI HA MHEHUY CIIeL V-
anuctoB PBO, koTopoe MOXeT pasinyaTbCs B 3a-
BUCUMOCTY OT CIEeLMaJbHOCTM JIMYHOIO CO-
crasa PBO.

3HaHMS 0 COCTOSIHUY NIOIBUKHBIX CPENICTB TeX-
HUYECKOTO OOCTY>KMBAHUS ¥ PEMOHTA COCPeoTO-
YyeHbl Y KOMaHIMPOB (HauaJbHUKOB) PBO, B TO ke
BpeMs BCe pelleHMs MPUHMUMAKOTCS 3aMeCTUTe-
JIIMM KOMaHIMPOB BOMHCKMX 4acTel 110 BOOpYyKe-
HUIO WIM HayaJIbHUKAMM CITYyXKO6 TeXHUUYECKOTo
obecrieueHusi. JTO HA3bIBAETCS IOCIEHOBATENb-
HbIIT MeTof, paboTsl PBO. IToc/iemoBaTenbHbIi Me-
Ton, paborsl opranamu PBO He uMMeeT cOOTBeT-
CTBYIOIMX ITOTHOMOYMIA 111 06ecrieueHust JOCTHU-
SKeHMsI HaMOOIbIIMX TTOKa3aTeneii [2, c. 44].

KoopoyHanuga Mexny BUIOAMM TEXHUYECKOTO
OOCTY>XMBAaHUSI M PEMOHTA  ITPOU3BOIUTCS



AKTyaJIbHBIE UCCIIEIOBAHUA * 2023. N246 (176)

-
a& BoeHHoOe zeno | 50

HEeMoCpeCTBEHHO HauyaJbHUKAMU CITYKO TeXHMU-
Yyeckoro obecreyeHus. OTO He MO3BOJISIET Orepa-
TUBHO M KaueCTBEHHO IJIAHUPOBATh MPOBeeHNe
TEXHUUYECKOTO OOCTyskuBaHus M pemoHTa BBCT.
BsaumopeiicTBie MeXOy CTy>k6aMM OCHOBBIBA-
eTcsl Ha JIMYHBIX OTHOIIEHMUSIX HadyaJbHUKOB
CTyK0, YTO He TO3BOJISIET BECTU Ile/IeHaIpaB/IeH-
HYI0 paboTy IO YBEJIUYEHUIO MMPOM3BOAUTENIbHO-
CTM paboT TeXHUUYECKOTO OOCTY:KMBAHUSI U pe-
MOHTA.

[TepeunciieHHbIe BbIIIE MTPOOGIEMBI SIBJISIIOTCSI
obmymu 11t MHOruX PBO. IIpu 3TOM uX BbISIBIIE-
HMe MOXKeT ObITh 3aTPYTHEHO AJII KOMaHIMPOB

(HaYaJIbHMKOB) BBICIIETO 3BE€HA B CBSI3U C TEM, UTO
CTY3KOBI TEXHMUYECKOTO OOecreyeHusl Ipearoum-
TAlOT paboTaTh B MUMEIOIMIMXCS YCIOBUSIX M He IO -
Beprarb CUCTEMY TEXHMUECKOTO OOCTYKMBAHMUS U
pPEeMOHTa U3MEHEHUSIM.
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PROBLEMS OF THE ACTIVITIES OF REPAIR BODIES IN THE TROOPS
OF THE NATIONAL GUARD OF THE RUSSIAN FEDERATION

Abstract. In the context of a special military operation, the troops of the National Guard of the Russian Feder-
ation are faced with an acute question of increasing the efficiency of the work of repair and restoration bodies.
Maintenance and repair in the context of combat missions is the most difficult task, while the current level of train-
ing of personnel of repair and restoration bodies and the quality of maintenance and repair of weapons, military
and special equipment (hereinafter referred to as MST) increases significantly.
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Abstract. The features of drawing up electronic maps using geoinformation technologies are considered. The
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diency of creating and using a special archive of aerial photographs and satellite images in order to more accurately
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In the modern period, information technologies
used in cartographic science allow not only to
clearly draw the contours of certain objects on the
map, but also to introduce changes depending on
the required scale. In addition, it is technically
possible to link objects with geographical location
and various attributes (information about organi-
zations located in this building, the number of its
floors, addresses). The above features give the cre-
ated electronic maps multi-dimensionality and
multi-scale, integrating a large volume of refer-
ence databases into them at the same time. Mod-
ern software products — geoinformation systems
(GIS) are actively used to process a significant ar-
ray of information and clearly present it, in accord-
ance with the set goals [1].

In the digital map layouts used in web mapping,
cartographic projections are taken as a basis,
which receive changed names. In accordance with
GIS technologies, these projections also have
codes in the EPSG system, numbers in the elec-
tronic libraries of compiled and user GIS, sets of

digital parameters. Digital cartographic projec-
tions have found application in numerous web
mapping and web geoinformation services.

In mathematical cartography, almost all exist-
ing cartographic projections are divided according
to three main features into the following classes:
the type of normal grid (that is, the shape of the
"auxiliary” surface: cylinder, cone, plane); the type
of distortion and the position of the pole of the
spherical coordinate system used (the position of
the "auxiliary" surface relative to an ellipsoid or
sphere).

According to the first feature, they are divided
into three main classes: cylindrical, conical and
azimuthal, where the auxiliary surface in them has
the shape of a plane touching an ellipsoid (sphere)
at the pole point. There are several subspecies sim-
ilar to them: pseudocylindrical, pseudoconic and
polyconic.

According to the type of distortion, projections
are divided into equiangular (not distorting hori-
zontal angles, but distorting lengths and areas),
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equi-large (not distorting areas, but distorting an-
gles and lengths) and equi-intermediate (not dis-
torting only meridian lengths), belonging to the
class of arbitrary projections.

According to the position of the pole of the
spheroidal polar coordinate system, projections
are divided into: normal (the poles of the spheroi-
dal and geographical systems coincide), transverse
(the pole is located on the line of the geographical
equator), oblique (the pole is located between the
geographical pole and the equator) [2].

Geographical maps contains a certain set of in-
formation about the natural and socio-economic
objects shown on the map, their location, proper-
ties. It can be divided into separate geographical
elements by homogeneous groups of objects
shown on the map. For example, the elements of
the content of topographic maps are: geodetic ref-
erence points, waters, the relief of the Earth's sur-
face, vegetation, soils, settlements, communica-
tion routes and means of communication. The
mathematical basis that defines the mathematical
laws of map construction and the geometric prop-
erties of the cartographic image establishes a co-
ordinate relationship between objects in nature
and their image on the map. The mathematical ba-
sis includes a cartographic projection, a coordinate
grid (or grids), a scale and a reference geodetic net-
work. The reference geodetic network provides a
transition from the physical surface of the Earth to
the surface of the ellipsoid and the correct position
of the geographical elements of the map relative to
the coordinate grid. The geodetic network required
during the filming process is usually shown on
topographic maps and thus included in their con-
tent.

It is well known that the electronic map is based
on one or another way of displaying the earth's
surface on a plane. For example, the cartographic
projection that is selected for the construction of
an electronic map directly depends on its purpose.
For public maps and navigation maps, a Mercator
projection with the WGS-84 coordinate system is
used [3]. For large-scale maps, both zonal equian-
gular projections (Gauss-Kruger) and non-equian-
gular projections (conic equidistant projection) are
used to depict all linear distortions.

The research work of specialists leads to the
conclusion that each cartographic projection has a
set of certain parameters that allow you to accu-
rately determine the origin of coordinates relative
to the studied territory. It should be noted that an-
gular parameters are determined by units of meas-
urement of the geographical coordinate system,

and linear parameters are determined by units of
measurement of the coordinate system.

Technologies for creating and updating elec-
tronic topographic and special maps and other
types of digital terrain information based on aerial
and space surveys were implemented in the hard-
ware and software complex for creating and updat-
ing digital terrain information, which is currently
being used, a complex entirely built on domestic
software.

The product is a hardware and software com-
plex consisting of hardware and software tools
connected by a local area network. The complex
provides the ability to create and update digital or-
thophotoplanes of any scale and digital terrain re-
lief matrices, image recognition of objects, deter-
mination of their quantitative and qualitative
characteristics using automated stereoscopic de-
cryption, storage of geospatial data in text and tab-
ular form.

Currently, tools and technologies for creating
electronic maps based on an object-oriented spa-
tial database have been developed. The main ad-
vantages that this system provides for solving
problems in automated cartography in comparison
with currently existing technologies include the
possibility of solving on the basis of fundamentally
new approaches to creating various user models
based on basic information using generalization
technology. In an object-oriented data model, any
objects are described by classes. Objects are char-
acterized by properties or attributes that define
their state, and methods (i.e. operations) that de-
fine their behavior. Objects interact with each
other by transmitting the corresponding messages.

In the era of digital technologies, electronic
maps are created on the basis of aerial photog-
raphy and satellite photographs [4]. For high-qual-
ity display of the necessary objects on electronic
maps, it is advisable to create a special archive of
aerial photographs and satellite images. With the
help of this archive, in addition to large-scale maps
of the territory, schemes of individual objects and
plots are also compiled. At the same time, depend-
ing on the mapped area and the required scale, the
corresponding cartographic projection is also
used.

As a basic approach to the development of an
automated information system (AIS), the concept
of a geoinformation system (GIS) has been
adopted, which assumes the spatial placement of
the described objects and their coordinate refer-
ence on the ground. The use of this concept in the
implementation of AIS is determined by the
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requirements that it must meet, namely: the land
resource must be represented graphically in con-
junction with semantic data. The graphical repre-
sentation should be organized in the form of a pla-
nar and spatial model with the ability to determine
coordinates when specifying any point on the
screen display of this model.

The solution of any urban planning task - from
the placement of a building on the territory of the
city, the development of a city master plan to a dis-
trict planning project — requires reliable compre-
hensive information from the field of geodesy and
cartography, photogrammetry, environmental
protection, land use, data on the population and
development of the planned territory, on engi-
neering and transport infrastructure, on the own-
ership and condition of the fund of buildings and
structures, as well as on the adopted planning,

technical, legislative decisions on the further de-
velopment of the territory.
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ITPOEKIINI ITPU CO3JAHUU IJIEKTPOHHBIX KAPT

AHHomauwI. PCICCMOH’IPEHbI 0Cc06EeHHOCMU COCMABIeHUS] JJIEKMPOHHBIX KApm C UcCnoJjib306aHUem ZCOUHCZJOP-
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CHUMKO8 U KOCMU4YeCKUux CHUMKO8 8 uejisax 60oJiee MOUH020 COCMABEHUs] JJIEKMPOHHbBIX Kapm.

Kniouegble cnoea: 31ekmpoHHble KApMbl, 260UH(POPMAYUOHHBIE MEXHO02UU, Kapmozpaduueckue npoekyuu,

A3pPOCHUMKU U KOCMUUeCKue CHUMKU.
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EBJIOKNMOB Cepreii JleounaoBuu
Product Designer, AiData, Poccus, r. PocToB-Ha-JloHY

ITPUMEHEHUE IT'PA®UYECKON BU3VAJIN3ALINU TAHHBIX
B [TIPOIVKTOBOM JU3AMHE HA ITPUMEPE SAAS UHTEP®EICOB

AHHOmMauus. B Halue 8pemsa Koauuecmao daHHbIX HEYKJIOHHO pacmem, umo MO#HO hoomeepoums coomeem-
cmeywuMu ucmouHukamu. Ipunoxcenus Ha ocHose modenu «IIpozpammuoe obecneueHue Kak ycayea» (Saas) wiu-
POKO pacnpocmpaHeHsl 8 pa3IUYHbIX CEKMOPAX U YNpasasiiom 3HAUUMENbHbIMU MAccusamu uHgopmayuu. ns
noss3osameeti KpUMuYHO UMemMb 803MOXHOCMb 63 mpyda NoHUMams u o06padamsiéams 3my uHpopmayui,
umo desidem KauecmeeHHy 8U3yaIu3ayuio OaHHbIX Kouessim dnemeHmom 6 dusatine unmepdeticos. B koHmek-
cme 60pv0Obl 30 BHUMAHUE NoJIb30sameneti mexcdy SaaS-npodykmamu, Haznsa0Hoe zpaguueckoe npedcmasieHue
UHpoOpMayuu mMoxcem ebICIMyNUMs 8 Pou CUIbHO20 KOHKYPEHMHO020 NPeUMyecmed, No8slluas npusiekamess-

HOCMb NPUJIOHCEHUS.

Knioueesle cnoea: npozpammuoe obecneueHue, NpunoxeHus, memod, dusaiid, uHpopmayus, 8u3yaiu3ayus.

AKTYaJIbHOCTB UCC/IETOBAHMS

AKTYaJIbHOCTb TEMbI MCCIIETOBAHMS OTIPeIesi-
€TCS B3PBIBHBIM POCTOM TeHepauuyu OAaHHBIX B
IMGPOBYIO 310Xy ¥ HEOOXOIAMMOCTBIO UX 3¢ dex-
TUBHOI MHTEpIIpeTanuu sl T0JIb30BaTebCKOTO
B3auMopelicTBus ¢ SaaS-mpuiaokeHusmu. O6b-
eMbl IMPPOBOI MHGOPMAIIMY YABAUBAIOTCS KaXkK-
Ible IBa rofa, 00yCAOBIMBAs ITOBbIIIEHHBI MHTE-
pec K MeToAaM BU3yaau3aluy JAHHBIX Kak Cpe[i-
CTBY TOBBINEHNS yao6cTBa paboThl ¢ MHMDOPMAa-
IMOHHBIMYU CUCTeMaMM. B KOHTEKCTe IPOIYKTO-
BOTO Au3aiiHa BU3yaaM3alys DAHHBIX MpHUoOpe-
TaeT CTpaTerMyeckoe 3HaueHue, MOCKOJIbKY BJIM-
SIeT Ha IT0JIb30BaTebCKMIi OIIbIT 1, KaK CJIeICTBIE,
Ha KOMMEPUYECKYIO YCIIENTHOCTh IPOTrPaMMHOTIO
MIPOAYKTA.

[TpodeccrOHATbHO CIIPOEKTYPOBAHHbIE Tpa-
uueckue MHTEpdeiickl B SaaS-TIPUIOKEHUIX He
TOJIbKO MMOBBIIIAIOT ONEPATUBHOCTD PabOTHI MOJIb-
30BaTe/sl 3a CYET HATISITHOCTUM UM JOCTYITHOCTU
MpencTaBjaeHuss MHGOpMAaLVKU, HO U CIOCO6-
CTBYIOT YAYYIIEHUIO aHAIUTUUYECKUX BO3MOSKHO-
cTeit 3a cuer 6osee 3PEKTUBHOrO pacrio3HaBa-
HMSI IAGJIOHOB U TPeHIO0B. B 3T0ii cBS3M, paspa-
060TKa MEeTOIOMK BU3yaau3aLyu, agarnTUPOBaHHbIX
K PasMIMYHbIM TUIIAM AAHHBIX ¥ ITOJIb30BaTeJb-
CKMM 3aJayaM, OCTaeTCsl aKTyaJIbHOI 3a7auveil B
IM3aifHe T0b30BaTeIbCKUX MHTEPGECOB.

TakuMm 06pa3oM, TemMa IpuUMeHeHus rpadude-
CKOJ BU3yaau3aluy JAHHBIX B ITPOTYKTOBOM M-
3aitHe SaaS nHTepdeiicoB ABISIETCS aKTyaIbHOM U
BOCTpe6OBaHHOI B paMKax COBpeMeHHOIi uHdop-
MaTUKM U IU3aiiHa 4eJI0BeKO-MAIlMHHOTO B3au-
MOJeiicTBUsI. Pe3ynbTaThl TaKOTO MCCAeOOBAHMS

MOTYT HAlTH IIMPOKOE ITPYMEHEHYE B pa3paboTke
MHTepdeiicoB pasaMUHBIX HampaB/ieHWi, BKIIIO-
yas 6M3HeC-aHAIUTHUKY, YIIpaBjIeHe ITPOEKTaMM,
CRM-cuctemMbl M MHOTME OpyruMe OTpaciu, rae
BaskHa ObICTpast M TOYHasi paboTa C GOJbIIMMU
obbeMamy MHGOPMAIIUN.

Ienp ucciaemoBanmusa

Llenp JaHHOTO MCCIENOBAHMUS 3aK/IIOUAeTCs B
paspaboTKe 1 apobanyy MHHOBAI[MIOHHBIX METO-
OB BU3yaaM3alMy AAHHBIX [JIS MPOAYKTOBOTO
nusaiiHa SaaS-mHTepdeiicoB, YTO IIPeAIIo/iaraeT
yIIyuIieHne BOCIPUSTHUS MHPOPMAIMM U TIOBbI-
meHye 3¢GeKTUBHOCTU MMOJIb30BATEIbCKOTO B3a-
MMOJIEICTBUS C TIPOrPAaMMHBIMU MPOAYKTaMu. B
paMKax MCC/IeIOBaHMS TUIAHMUPYETCS BBITTOJHUTD
KOMIUIEKCHbIE 3a7auy, HauMHAas C aHa/Iu3a Cylie-
CTBYIOIIMX TEHIEHIMIT BU3SyaTM3alUM TaHHBIX B
SaaS-npwIOKeHUsIX M BBISIBIEHUS crienuduue-
CKMX TOTPEeGHOCTEl MOIb30BaTeIel B Pa3sHO06-
pasHbIX OTPAC/IEBBIX CEKTOPAX, IO CO3TAHMS IIPO-
TOTUITOB MHTEPEICOB C MOCTeTYIONIMM UX SKCITe-
PMMEHTAJbHBIM TEeCTUPOBAHMEM [IJIT OILIEHKU
yIoOCTBA ¥ MUHTYUTUBHOCTM.

HccnemoBaHue mpenycMaTpuBaeT pa3paboTKy
KpuTepues olleHKM 3P bekTUBHOCTHU rpadmUyecKux
peleHnii BU3yaln3aiuu U UX BAUSHUS Ha orepa-
TUMBHOCTh PabOTHI MOJab30oBaTenein. OXupaercs,
YTO MpUMEHeHMe ITUX KPUTEpPUEB B IIPOEKTUPO-
BaHUM ¥ TECTUPOBAHUM MPOTOTUIIOB MO3BOJIUT
IeTaIbHO M3YUUTh KakK OT[e/IbHbIe 3JIeMEHThI BU-
3yaqm3alum, Tak U UX B3aMMOJIeiCTBYE B COCTaBe
KOMIUIEKCHBIX I10JIb30BATEIbCKUX MHTEePdENiCoB.
Mo pesynbTaTaM TeCTMpPOBaHMUS OYIyT chopmyn-
pOBaHbl peKOMeHJaluy, HallpaBJeHHble Ha
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ONTUMM3ALNIO Au3aiiHa MHTepdeiicoB, UTO He
TOJIBKO TIOBBICUT YAOBAETBOPEHHOCTH IOJIb30Ba-
Tejiell, HO U CO3JacT [OTMOJHUTEeIbHbIe KOHKY-
pEHTHbIE TIPEMMYIIECTBA A1 SaaS-TIpUI0KEeHUNA.

WTtorn mccaemoBaHUsSI OXUAAIOTCS BaXHbBIMU
IJIST DajJbHEMIIero pa3sBUTHUS OM3aliHa I0Jb30Ba-
TeJIbCKUX MHTep(]eiicoB, TpeaoCcTaBsis pa3pabdboT-
yMKaM IleHHble JaHHbIe IJIs1 co3maHus 6ojee ad-
(heKTMBHBIX U BU3YAJIbHO IMPUBJIEKATETbHbBIX Saas-
pellieHMit, a TakKe IJIs1 YIyUIIeHUS aHaJIUTHUYIe-
CKMX BO3MOXKHOCTeI I0/Ib30BaTeJieli mpu paboTe ¢
60sbIIMMK 06'beMaMy MHGOPMAaIUN.

Marepuan 1 MeTOAbI UCC/IeOBAHUS

VicciiemoBaHue IpuMeHeHMs Tpaduueckoit Bu-
3yaausaluy JaHHbIX B MPOLYKTOBOM Ju3aliHe Ha
npuMmepe SaaS mMHTepdeiicoB MPOBOIUTCS C aK-
IIEHTOM Ha O6BbeKTMBHbIE MeTOIbl cO6opa M aHa-
Ji13a JaHHBIX.

dTambl MCCIeIOBaHMS HAUMHAIOTCS C TIy6o-
KOTO TEeOpeTMUeCKOTO aHaau3a CyIieCTBYIOIIUX
UCCAeNOBaHUII UM JUTEPaATypbl, 4YTO I[1O3BOJUT
chopMHMpoOBaTh HAYUHYIO OCHOBY IJISI MIPOEKTa U
OTpefe/UTh K/IoUeBbie HallpaBaeHMs pa3paboTKu
MPOTOTUTIOB MHTEepGeiicoB. BaXKHO BBIIEMUTD aK-
TyaJIbHbIE TPEHIbI I OOHAPYKUTh IOTEHIMATbHbBIE
Mpo6esTbl B 3HAHUAX, KOTOPbIE MOTYT OBITh 3aIT0J-
HeHbI B X0/le TAHHOTO UCC/IeJOBaHMSI.

[anee cnemyeT 3Tam aHaaM3a MTPOTOTUIIOB.
Onupasich Ha MOyYeHHbIE U3 IUTEPATYPHOTO 06-
30pa JaHHble, OYAYT CO3JaHbl pa3jaMyHble Bapu-
aQHThl BU3yaIM3allUM NAHHBIX, KaXAbI U3 KOTO-
PBIX OYIET CIIPOEKTUPOBAH C 11eJIbI0 MAKCUMMU3U-
pPOBAaTh YUTAEMOCTb M YIOOCTBO MCIIOIb30BAHMS.
Ucnonb3yemble TMpPOrpaMMHbIE  MHCTPYMEHTBI
MO3BOJISIT OMHAMMUYECKY OTOOpakaTh JAaHHbBIE U
MoIMpUIIMPOBATh BU3YaIMU3aLUIO AJIS YAOBIIE-
TBOpeHUS crenuduueckux T0Jb30BaTENbCKUX
MOTpe6HOCTeI.

Ha ocHOBe cOOGpaHHBIX JAHHBIX OYAET BBISIB-
JleHa 3HauMMasi 3aBUCUMOCTb U Hauboee saddek-
TUBHBIE CITOCOOBI BU3YaIM3aIMM JAHHbBIX C TOUKMU
3peHMs] TIOBBIIIEHUS TPOU3BOAUTEILHOCTU U
yIydllleHUs]  T10JIb30BaTebCKOTO  B3auMMOJeEi-
CTBUSI.

B nenom, ucciefoBaHmue HampaB/ieHO Ha pas-
paboTKy 3¢hdeKTUBHBIX pelleHuit s rpadude-
CKOJi BU3yaM3alyu JaHHbIX B SaaS nHTepdeiicax,
VUUTHIBAsI OObEKTMBHO M3MepUMble IIOKa3aTesn
YCIENHOCTY uHTepdeiica.

Pe3ynbTaThl MCC/IEAOBAHMS

B smoxy 111G poB0oit SKOHOMMKM, KOTIA KasKIbIi
KJIMK M KaKOast TpaH3aKIMs TeHePUPYIOT TaHHbIe,
BaKHOCTh MX aeKBATHOI MHTEPIIPETALINY Y aHa-
Jiu3a CTAHOBUTCS KPUTUUYECKOM. B KOHTeKCTe
SaaS-mpuioxkeHuii, KOTOpble HaXOAST MpUMeEHe-
HMe B CaMbIX Pa3jMYHBIX OTpacyissX GM3Heca, OT
(bMHAHCOBBIX CEPBMUCOB OO YIIPaBIeHMS IPOEK-
TaMU, CIIOCOGHOCTH OBICTPO ¥ TOYHO MHTEPIIPETH-
poBaTh OOIIMPHBIE MAacCCUBbI MHGOpPMALUMU Ipe-
BpalaeTcs B KIOUEBOE KOHKYPEHTHOE IMpeuMy-
mecTBO. DddeKTUBHAST BU3YaIM3aLUUSI TaHHBIX
CTAHOBUTCSI He IIPOCTO 3JIeMEHTOM yhob6CTBa, a
HEOOXOIMMBIM YCJIOBMEM YCIIEIIHOCTH IIPOIYKTA.

I'paduueckass Bu3yanusanyusi JaHHBIX B MIPO-
IYKTOBOM JM3ajiHe ITpeBpamiaeT abCTpakTHbIE
YMCJIa M OTUETHI B HATJISITHbIE, JIETKO YCBaBaeMbIe
rpaduky 1 cxeMbl. [IpaBMUILHO OpPraHM30BaHHAS
BU3ya/IM3alyMs MO3BOJISIET ITO/Ib30BATENSIM Y/IaB-
JIMBAaTh TPEHAbl, BUIETh KOPPEeISALUUM U [eIaTh
060CHOBaHHbIE BBHIBOZbI 6€3 HEOOXOIUMOCTH TITy-
OOKOT0 IIOTPYKeHUsSI B ITOAPOOHOCTM MCXOIHBIX
IaHHBIX. B ycmoBusX pacrtyiiero o6bema MHMOp-
Malu U YCKOPeHMsT 6M3HeC-MPoIeccoB, CI0Co6-
HOCTB OBICTPO TOMYYATh U UCIIOMb30BATh JaHHbIE
B pellleHUM exkeHEeBHbBIX 3a/1a4 CTAHOBUTCS CYIlle-
CTBEHHBIM 3JIeMeHTOM 3(G(EeKTUBHOCTU PabOThI
COBPEMEHHOTO CITeLMaINCTa.

I'padpuueckas BM3yaaM3alys JAHHBIX MOXKET
MIPMHUMATh MHOXXeCTBO ¢GOpM, Kaskaasi U3 KOTO-
PBIX IPEIOCTaB/IsIeT YHUKAIbHbIE BO3MOKHOCTU
IJsST MHTEepIpeTaluy pasHOOOpasHbIX TAaHHBIX.
BakHOCTh BbIGOpA Haubojee MOAXOMASIIEro TUIa
BU3ya/lIMu3ali Ijis1 KOHKPETHOro Habopa JaHHbIX
TPYIHO MEPEOIeHNTh, IIOCKOIbKY 3TO HATIPSIMYIO
BJMSIET HA MIPOCTOTY M CKOPOCTb BOCIIPUSITUS MH-
dbopMmanum mosb3oBaTeseM.

Hanee mpuBOOUTCS 0030p Hamubosee pacIpo-
CTPaHEHHBIX TUIIOB I'PaUKOB, AMarpamMm 1 UHDO-
rpaduKky, UCIIONb3yeMbIX B SaaS-uHTepdeiicax.

I'mcrorpaMmsbl. ['MCTOrpaMMBbl MCITOIb3YIOTCS
IS CpPaBHEHMS KOJMUYECTBEHHBIX 3HAYEHUI
MEXIY pasJIMYHBIMM KaTeropusmu. IIpumepom
MOSKET CIYKUTh CTOJI6UATHIN rpadmkK, oTobpaka-
IOV TPOIIEHTHOEe COOTHOIIEeHME TI0b30BaTe-
JIeit, ICTIONb3YIOMIMX TOT WY MHOV 6pay3ep. [aH-
Has yHGopMaLus OTOOpaskeHa Ha PUCYHKe 1.
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Puc. 1. Cron6uaTas rucrorpaMma

JIuneiinbie rpaduku. ITogxoasT ajst 0Tobpa-
SKeHUSI U3MEHEeHUH TaHHbIX BO BpeMeHu. K mpu-
Mepy, TMHEeHbI rpaduK MOXeT T0Ka3bIBaTh AY-
HaMUKy obbema ayautopuu B SaaS DMP (Data

100

60

management platform) Ha 3agaHHOM OTpe3Ke Bpe-
MeHU, OTOOpaskast MMKU U CIaabl aKTUBHOCTHM [1,
c. 158]. Dannas uHdopmalims oToOpaxkeHa Ha pu-
CYHKe 2.
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Puc. 2. JIuHeitHbI rpadmk

KpyroBsie guarpaMmsl. VCIOAb3YIOTCS [IJIsSI
IEeMOHCTpaluM COOTHOIIEHUI 4YacTell IeJioro.
Hampumep, KpyroBasg  AuarpaMma  MOXeT

OTpakaTh JIOJTI0 KAXKAOTO KaHaia B 06111eM 06bemMe
Tpaduka Ha BebO-cajite. JlaHHas MHGpOPMAIAS
oTOOpakeHa Ha PUCYHKe 3.
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Puc. 3. KpyroBas auarpamma

ToueuHsle guarpamMmmsl (scatter plots). ITo-
JIe3HbI IS BU3yanau3aluy KOPPesIuii Mekay
IBYMs TlepeMeHHbIMM. SaaS-mpuiiokeHue [Jis
AHAIUTUKM MapKeTMHra MOXXET MWCI0J/Ib30BaTh
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TOUEUHBIi TpapuK IS OTOOpaskeHUS CBSI3U
MEXITY PeKJTaMHBIMM pacXOdaMy U MTOTyYeHHbIMU
mupamu. IanHasg uHdopMaius oTobpaxkeHa Ha
pUCyHKe 4.

0 50 100

Puc. 4. ToueuHast nuarpamma (scatter plot)

Temnosbie KapThbl (heatmaps). 3pbekTUBHBI
IJIST TIPeICTABIEHMUS] CIOXKHBIX JAaHHBIX B YIIPO-
ImeHHOl (dopMe, TakMe KaK IUIOTHOCTb KIMKOB

IT0JIb30BATEJIEl TI0 PAa3IMUHBIM pasiesaaM MHTep-
deiica. JanHast uHGOpMAaLNs OTOOpakeHa Ha Pu-
CYHKe 5.



AKTyaJIbHBIE UCCIIEIOBAHUA * 2023. N246 (176)

VHPOpMAIIMOHHBIE TEXHOIOTHH | 58

Puc. 5. TermoBas kapra (heatmap)

T'eorpacdmueckue KapTbl. HezaMeHMMBI IIpuU
paboTe C reoJIOKAIMOHHBIMM TaHHbIMM. Hampu-
Mep, MHTepaKTMBHAsI KapTa MOXXeT ITOKa3bIiBaTh
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XoTenoch 6bI IMOAPOOHEE OCTAHOBUTHCS Ha
KpyroBoii nuarpamme. Criopbl 0 ee 3(pdheKTUBHO-
CTY [JISITCS y3Ke Gosiee cTa JieT. IToskastyii, 9TO OOUH
M3 CaMbIX ITOMY/ISIPHBIX M 0OCYKIAeMbIX METOHOB
OTOOGPaKeHUST JAHHBIX. Y KPYroBOW OyarpaMMbl
OYeHb MHOTO HeJIOCTaTKOB. Bo-TiepBbIx, yenoBe-
YyecKMuii TJ1la3 He MOXeT HOpPMajbHO CpPaBHUTh

pacripefeneHue  IOJb30oBaTesneir  SaaS-IuiaT-
dopmsbl 110 cTpaHaM wiu pervoHam. JJaHHasT UH-
dopmarus orobpakeHa Ha pUCYHKe 6.

S (,;\ - Cj;

Puc. 6. T'eorpaduueckast kKapta

IJIVHY IOYTU OKPYXXHOCTM, MOCKOJbKY CEKTOPHI
HalpaBJ/ieHbl B pa3/IMuHble CTOPOHBI. BO-BTOPBIX,
yejIoBevecKoe 3peHue He MPUCIIoco6IeHo K CpaB-
HEeHMIO YTJIOB B MIPUHITAIIE.

B 1984 romy ObL1 TpoBedeH SKCIEPUMEHT,
0TOGpaskeHHBI HA PUCYHKe 7 B KOTOPOM CpaBHU-
Bajach Kpyrosasi AuarpaMmma U rucTorpaMma.
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Puc. 7. CpaBHeHMe KpyTOBO AMarpaMMBbl M TMCTOTPaMMBbI

3amaveil BOCHPUSTUSI TUCTOTPAMMBbI OBIIO
ompepesieHMe TO3UIMM HA IIKaje, a IIPU IIpo-
CMOTpe KPYTOBbIX AMarpamMm — yroj cermMeHTa. B
pesysbTaTe, CY>KIEeHMS O BBICOTE CTOJIOIIOB TUCTO-
rpaMMbl ObUTM B 1,96 pa3 TouHee, yeM CYKOEHMUS,
Kacawiuecs yrima. Takum o06pa3oM KpyroBbie
IyarpamMMbl He ob6ecrieunBaloT 3PheKTUBHYIO TTe-
penauy nHOOPMAIIIO O PasHUIEe 3HAUEHWIA.

OmHAaKo, 3TOT SKCIEPUMMEHT He ITOCTaBWI
TOUKY B AOJITOM AucKyccuu. CnenmaamncTsl Mpo-
IOJDKAIOT MCIIOb30BaTh KPYTOBYIO AMarpaMmy B
CcBOMX MHTepdeiicax, onupasich Ha JaHHbIe UHTEP-
BbIO C ITOJIb30BaTEeISIMMU. MHOTUMM T0JIb30BATE/SIM
HpaBuTcs (opMa Kpyra, BO3MOKHO KpYIJIbIe
dbopMbl 60jIee TIPUSITHBI YeIOBEUECKOMY IJIa3y,
XOTsI pe3y/bTaThl SKCIEPUMMEHTOB ITOKa3bIBAIOT,
YTO CUMThIBATh MHMPopManuio sdbdexTnBHEe UC-
T10J1b3Y$I TUCTOTPAMMBI.

Takum 06pa3soM, MOKHO CAENIaThb BBIBOJ, UTO
IJIST 3CTETUUYECKUX COOOpakeHMii KpyroBas mya-
rpaMmMa MOKeT ObITh 3¢ (PEKTUBHO UCII0Ib30BaHa.
Ilemecoobpa3Ho MCIOB30BATh KPYTOBYIO [Ma-
rpaMMy [IJIs1 CpaBHEHMS He 6ojiee Tpex 3HaueHMUiA.
Eciu 3HaueHuii 60ibIine, TO BRIGOP criocoba 0To6-
pasKeHMsT TaHHBIX HYKHO Je/aTh B MOJb3y IMCTO-
rpaMM.

Kaxxmass M3 9TuX BU3YyaJIM3allMil MMEEeT CBOU
CIIEHAapPUM UCIIONIb30BaHMS, U BHIOOD OIpe[eeH-
HOTO THUIIA [O/DKEH COOTBETCTBOBATh Kak IIeJIy
TpeaCcTaBaeHNs] JAHHBIX, TaK M KOHTEKCTY UX MC-
T0/Ib30BaHMs. TIpyMepbl 13 peaabHOM MPaKTUKU
SaaS-npuioxkeHnit MO3BOSIOT WTIOCTPUPOBATD,
Kak 3(QGeKTMBHO OaHHbIe TUIbI BU3yaaM3aLMit
MOTYT OBbITb BHEAPEHBI B MHTePdENiChl I yIyd-
[IeHUs TTIOHMMAaHMS U MPUHSATHS pelieHunii Ha oc-
HOBe JTaHHBIX. JTO MOXKET ObITh aHa/IM3 IOoBeje-
HMS [10/1b30BaTeJIell Ha caiiTe C IMTOMOILbIO TeIlIO-
BBIX KapT, OMpeme/ieHye ONTMMAaIbHBIX LieH 3a
K/IMK B KOHTEKCTe MPOrpaMMbl IIOMCKOBOTO Map-
KeTUHTa Yyepe3 TOUeUHbIe AMarpaMMBbl, UM OTCIIe-
SKUBaHMeE KITIOUEBbIX ToKasareJieif

spdextuBHocTH (KPI) ¢ MCHO/Nb30BaHMEM KOM-
TUIeKCHOI mambopa-nHdorpaduku 2, c. 163].

IuarpaMmel ¢ obactsaMu (area charts) oTo6pa-
SKaIOT 00bEMBI, a TAaKKe M3MEHEHUSI BO BpeMeHH,
obecrieunBast 60j1ee HaChIIEHHOE MIpeICTaB/IeHe
TI0 CPaBHEHMIO C JIMHeliHbIMU rpadukaMmu. Hampu-
Mep, AuarpaMma ¢ 00JIaCTIMM MOKET VCIIONb30-
BaThCS IJIST BU3yalu3aluu o6Iero oo6bemMa Ipo-
Iask, pasdUTOro Imo KBapTajaM, C JOMOTHUTEb-
HBbIM YPOBHEM JIeTa/IM3alyy [10 KaTerOpMsM TOBa-
pOB.

I'padsl u ceTeBble OMarpaMMbl ITPUMEHSIOTCS
IJIST TIpeICTaB/IeHMsT B3aMMOCBSI3€ii U CTPYKTYD,
TaKMX KakK COIlMa/ibHble CeTU, OpPTaHM3al[MiOHHbIE
CTPYKTYpbI Wiu 6a3bl MaHHbIX. B SaaS-mpuioske-
HUSIX [IJI YIIpaBAeHMUs MpoeKTaMu ceTeBas Iia-
rpaMMa MOXKeT M/UTFOCTPUPOBATh B3aMMO3aBUCH-
MOCTM 3a7a4 U ITPOIECCOB.

Csonnble Tabmuilsl (pivot tables) XoTs TexHU-
YecKyM He SIBJISIOTCS Tpaduueckoil BuUsyaamsa-
1IMei, CBOOHbIe TabIMIbI IIPEgOCTABIISIOT MOII-
HbI/l MHCTPYMEHT /IS arperMpoBaHMs M aHaam3a
IaHHBIX, TTO3BOJISIST TIOJIb30BATENSIM OBICTPO COP-
TUPOBaTh, IOACYMUTHIBATH U MOJY4YaTh CpemHue
3HAYeHMS pa3IMIHbIX HA6OPOB JAaHHBIX.

Bomomanmubie guarpammel (waterfall charts) mc-
MOJIB3YIOTCSI 111 OTOOpaskeHMUsT IOC/IeIOBaTe N b-
HOTO M3MeHEeHMs 3HaYeHMi1, YacTO MPUMEHSIOTCS
ILJIST BU3YyaIu3aluy pMHAHCOBBIX pe3yIbTaTOB, Toe
KaXOblil CTOJMIGEI MOKa3biBaeT yBeIUUEHUEe WU
YMeHbIIIeH}E OT IIPeAbIAYIIero 3SHaUeHMS.

[Mpumep 13 mpakTUKU IIpeAcTaBum SaaS-maar-
dbopmy s GMHAHCOBOTO yUeTa, TIe BOJOIagHast
IyarpaMMma MOXeT HaIIIOHO IT0KasaTh, Kak
HavyajJbHble IOXOIbl TPaHCHOPMUPYIOTCSI B UMU-
CTYI0 TIpUOBUIL TIOC/E BbIUETA BCEX PACXOMOB U
HaJIOTOB.

BxioueHne Takux BU3yalImM3aluii B UHTEp-
(eiicpl SaaS-TPUIOKEHMI YIIPOIIAET IJIsI T0JTh30-
BaTeJeil 3aauy MOMCKa ¥ MHTepIpeTauu Heob-
XOIUMOi uHbOpPMaLINH, TTO3BOJISIS UM
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COCPEeIOTOUNTHCS Ha MPUHSITUM OGOCHOBaHHbBIX
pellleHuii, a He Ha 06paboTKe JaHHbIX. DPHEeKTUB-
HOe Mpe[CTaBjeHMe JaHHbIX uepe3 pasHooOpas-
Hble Tpaduueckue cpeacTBa yaydilaeT MOHUMA-
HMe ¥ BOCHpUATHE MHGOPMALM, CIIOCOOCTBYET
60J1ee GBICTPOMY OOHAPYKEHUIO B3aMMOCBSI3El U
TEHIEHLMII ¥, KaK CJAeICTBMe, MOXKET 3Hauu-
TeJIbHO IIOBBIIIATh TPOAYKTUBHOCTb PaGOThI C MH-
(hopMaIMOHHBIMM CUCTEMAMMA.

Oco3HaBas 9TU MPEUMYIIECTBA, Pa3pabOTUNKI
SaaS-miaTdopm MHBECTUPYIOT 3HAUMTEIbHbIE pe-
CYpPChI B CO3aHMe MHTYUTUBHO TIOHSITHBIX ¥ BU3Y-
aJIbHO IMIPMBJIEKATEIbHBIX A3II00PA0B U aHAIUTHU-
YyeCcKMX IaHeseil. IHTerpaius agarnTUBHOM BU3Y-
anm3ainy, KOTopass MacIITabupyeTcss B COOTBET-
CTBUM C TIOTPEOHOCTSIMM ITI0JIb30BaTeNss U 00be-
MaMM OAHHBIX, CTAHOBMUTCS CTaHOAPTOM B OT-
pacau [3, c. 7].

B KauecTBe c/ieyIONIEero 1mara B pasBUTUM Tpa-
(dbuveckoit BuU3yanusalMyi MOXKHO PacCMOTPETh
MICIIO/Ib30BaHMEe MHTEPAKTUBHBIX 3JIEMEHTOB, Ta-
KMX KaK QUIbTPBI, IPEBOBUIHbBIE KAPTHI U IT0Ib30-
BaTe/IbCKMe AaIoopabl. Takie MHCTPYMEHTBI 103~
BOJISIIOT I10/Ib30BaTe/IsIM He TOJbKO BUAETh JaH-
Hble, HO ¥ B3aMMOJIeiiCTBOBATb C HUMU, IIPOBO-
IUTh Oojiee TAYOOKMIT aHaAJIM3 M HaCTpauBaTh

BU3yAIM3alMI0 TIOJ, CBOM KOHKpETHbIe 3aJaull.
[Tpumep n3 npaxtuku: [Inardopma ajist 371eKTPOH-
HOJ KOMMepLUM MOXEeT MpeIyioKUTh MOIb30Ba-
TeJIM AMHAMUYeCKyl OPEeBOBUAHYI KapTy, KO-
TOpas ToKa3bIBaeT CTPYKTYPY MPOJax B paspese
KaTeropuii, MO3BOJISISI TIOTb30BATE/ISIM «3aTJISTHYTh
BHYTPb» KaXXA0J KaTeropuu u yBUAEeTh IOAKaTe-
TOpUM WIN OTJe/IbHbIE TOBAPHI.

Kpome TOro, BakKHOI TeHAEHLMEN SIBSETCS
repcoHa/IM3auusl BUusyanmsauuu AaHHbIX. [ToHU-
MaHMe LIeJIeBOil aymuToOpuu U eé moTpebGHOCTEl
TO3BOJISIET MPefoCTaBUTh II0Ab30BaTe/IsIM He
TOJBKO AAaHHbIE, HO ¥ KOHTEKCT, B KOTOPOM 3TU
IaHHbIe OyoyT Hambosiee mose3Hbl. Takum obpa-
30M, BMECTO CTaTUYECKUX OTUETOB IMPeJOoCTaBIIs-
eTcs AMHaMMueckas aHaJIUTUKA, amarnTupyemast
MOJi KaKIOro KOHKPETHOTro Tojb3oBaTesns. [Ipu-
Mep U3 IpakTuKU: AHanuTuyeckas SaaS-ruiat-
dbopma [ MapKeTOJOTOB MOXKET ITPeAJIOKUTH
TepCOHAIM3MPOBAHHBI I31I60P/I, KOTOPbI aBTO-
MaTUYECKM amamnTUPYeTcss, YTOObl IOKa3bIBATh
MEeTPUKM, Hanbojiee BaXKHbIE MIJIS1 CTpATerum KOH-
KpPeTHOTO MO0Jib30BaTesisl, HalmpuMep IToKasaTesn
ROI pgnsa peknaMHBIX KaMITaHMIT MJIM KOHBEPCUU
IIJIS pa3AMUHbIX MAPKeTUMHTOBBIX KAHA/IOB.

Tabnuia

HHTepakTuBHBbIE (PYHKIUYU M BO3MOKHOCTH IaHe/Iel yIpaBjieHus B SaaS-MpUI0sKeHUSIX

LIV,

Karteropus Omcaune IIpuMepbl MPpUMeHeHUS
MacuitabupoBanyue | IT03BOJISIET I0Ib30BATE/ISIM YBEIUMUMBATD UK | VI3yuyeHue TPEHIOB 3a IO MK
YMeHbIIIaTh MacIITab BU3yaau3aluu 4jist oe- | AeTaaus3alus JaHHBIX 10 JHSIM
TaJbHOTO M3YUeHUs UM 0030pa JaHHbBIX. Ha rpaduke BpeMeHHbIX PSIIOB.
OUIbTpaLINSI OTo6paskeHye TOMbKO JaHHbIX, COOTBETCTBY- CerMeHTalMS JaHHBIX IO T€0-
IOIIMX OTIPEJeIeHHBIM KPUTEPUSIM. rpacdumn, femorpadum Wi rmose-
IeH4yeckuM GaKkTopaM B OTUETaX.
[TepeTackuBaHye Vi3sMeHeHMe CTPYKTYPhI JaHHbBIX Ha [TepecTaHOBKA CTOJIOIIOB MJTU U3-
I3UI6opae, MeperpynnmupoBKa 3JIEMEHTOB MeHeHMe TOopsIKa TToKasaTeseii
IJIsI JIYYIIero mpeacTaBaeHust MHGOpMaIiiin. IJISI OMTUMM3ALIMM aHAJIM3a.
[TpokpyTKa [TepeMerieHue o 60abIIKUM O6beMaM JaH- | HaBuraius mo o6mupHbIM Hab0-

HBIX, IIOAAeP>XMBAs YMTAEMOCTDb I/IHCDOI)MH-

paM JaHHbIX, TAKMM KaK TpaH-
3aKLUMU UK JIOTU OeiCTBUI
110JIb30BaTeJIei.

[Manenu ynpasieHust

3alun.

LleHTpanbHbIN 371IeMEHT B3aMMOIEICTBUS C
aHAIUTUYECKMMM JaHHBIMM, 00beIVHSIIO-
Uit pasnuyuHble QYHKIIUY U TUTIBI BU3YaJIN -

[TpocmMOTp KIOUEBBIX TOKa3aTe-
Jieli, IMHaMu4ecKast HacTpoliKa
BU3yanu3aluit, MHTerpaus ¢
IPYTUMU CUCTEMAMMU.

OcHOBHbIe (PYHKIIMM U BU3YaJTbHbIE ACIIEKTHI
MaHeseli ymopaBjieHUss B  SaaS-TIPWIOKEHUSIX

MpeACcTaBIeHbl HA PUCYHKeE 8.
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HuTepakTuBHBIE

1. MHoOroypoBHe-
BbIE PIIOOPIBI

[IpenocTaBnsioT 0630p KiItO4e-
BBIX ITOKa3aTreyieil ¢ BO3MOKHO-
CTBHIO JeTaJIN3alliy JaHHbBIX

BKJIQJIKU C BO3-
MOKHOCTBIO HaXKa-
THSL IS TIepexo/1a
Ha 0oJee neTaib-
HBIE TpadUKu U

AuarpaMmMbl

2. JlunHamMmuueckoe
B3alMOJEHCTBUE

HBIX

[To3BOJISIIOT TTOIB30BATENSAM
HacTpauBaTh BU3yallU3alluu B
peasbHOM BpEMEHHU, U3MEHSIS

napamMeTpbl 0TOOpaskeHUs 1aH-

Crnaiinepsl, mepe-
KITFOYATEITU | TOJIS
JUTSL TaHHBIX, T103-
BOJISIOIINE H3Me-
HSATh TTapaMETPhI
JUarpaMmm

3. UnTerpanus c
CHCTEMaMHU

ABTOMaTHUECKOE OOHOBIICHHUE
nH(popManuu Ha PIIOOpAAX
Yyepe3 UHTErPaIuio C pa3ind-
HBIMHA HCTOYHHMKAMH JTaHHBIX

IloToKu TaHHBIX,
WHIUKATOPHI 00-
HOBJIEHUS, 00JIaCTH
WHTETpaluu JaH-
HBIX

Puc. 8. OcHoBHbIE QYHKIIMM U BU3YaJIbHbIE ACTIEKTHI TTaHe el YIIpaBIeHns B SaaS-MpUIosKeHUSIX

[lpumeHenue rpaduueckoit BU3yanU3aLUU
IaHHbIX B SaaS uMHTepdeiicax sABISETCS aKTyalb-
HOJi 3amajveif, 0COOEHHO YUMTHIBAsl HEYKIOHHBIN
pocT 06beMOB MHGOPMAaIM B OM3HeC-TIpolleccax.
IIponmoskeHMe CTaTbY 3aTPATUBAET PSIL KITIOUEBBIX
aCIeKTOB, YITYO/ISIICh B TPOGIeMaTUKY U MTPeJia-
ras peueHus [4, c. 16].

B koHTeKkcTe 06paboTKM GONMbIIMX 06BHEMOB
IAHHBIX OCOOEHHO BasKHOI SIBJSIETCSI ONMTUMMM3a-
1S BU3YIM3ALUA JIJIST YCKOPEHMS 3arpy3Ky U 06-
paboTku maHHBIX. OOHUM U3 TTOAXOJOB SIBJISETCS
MCII0/Ib30BaHMe ieHMBoI 3arpysku (lazy loading),
KOTJa JaHHbIE TIOJI'PYKAIOTCSI 10 Mepe HeoOX0oam-
MOCTH, a He BCce Cpasy. ITO CHIKaeT HayaJbHYI0
Harpy3Ky Ha CUCTeMY U TI03BOJISIET IT0JIb30BATEITIO
ObicTpee HauaThb paboty ¢ uHTEpdeiicoM.

[IpyMeHeHMe METOHOB CKaTUs NaHHBIX U aCUH-
XPOHHOJI 3arpy3Ky TaKKe CIIOCOOCTBYET MOBBIIIE-
HUIO TIPOU3BOIUTETbHOCTH.

i cokpallleHMs] BpeMeHM OTKJIMKA U TOBBI-
HIeHNSI MHTePaKTUBHOCTU SaaS-uHTepdeiicoB ak-
TUBHO UCIIOb3YIOTCSI METObI KIIIMPOBAHMS JaH-
HBIX U TIpeABapuUTeIbHOI 00paboTku. KammpoBa-
HMe TI03BOJIIeT MTHOBEHHO OTOGpaxkaTh MHQOp-
MalMio, KoTopas 6bl1a 3arpyskeHa paHee, nsberas
TOBTOPHBIX 3aIIpOCOB K cepBepy. [IpegBapuTens-
Hast 06paboTKa, B CBOIO OYependb, NMpeaycMaTpu-
BaeT BBIMIOJIHEHME PeCcypcoeMKUX oOlepainuii Ao
MOMEHTA UX HeIMOoCpeICTBEHHOTO UCITOIb30BaHMs
MOJIb30BaTENEM.

WccemoBanue BAMSIHUS Tpaduueckoil Bu3ya-
JIU3aIMM Ha TO0Jb30BaTEIbCKUIA OIBIT BBISBISET
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KJIIoUeBbie (PaKTOPbI, OTNpeesIsIoNe YI0BIETBO-
PEHHOCTb IT0JIb30BaTeis. Kak Mokas3bIBaloOT Ucciie-
IOBaHMSI, KaUeCTBEeHHAs BU3YyaIM3allus yIydIiaeT
KOTHUTMBHOE BOCHpUATHE MHGOPMALIUM, YIIPO-
IaeT ob6HapykeHe 3aKOHOMEPHOCTEeN U TeHIeH-
LM, a TaKKe CTUMYJIMUPYET OoJiee TTyOOKMIT aHa-
JIN3 JaHHbIX

Ocoboe BHUMaHMe B UCC/IEOBAHUY YO EISIETCS
MI0JIb30BATEIbCKUM  TIPEIIIOYTEHUSIM  OTHOCHU-
TeJIbHO Pa3HO0Opa3sus TUIIOB AyarpaMm u rpadu-
KOB, yO06CTBa HaBUTALIMM ¥ JOCTYITHOCTY MHGOP-
Malyuyu. BaskHOCTb 3TUX aCIIeKTOB HEOCIIOpuMa,
TaK KaK OHM HAIIPSIMYIO BIIMSIIOT Ha CKOPOCTD 1 9(-
(beKTUMBHOCTb PAbOTHI € CUCTEMOIT [5, C. 84].

BoeiBOoaBI

B paMKax IpoBeIeHHOT0 HAy4YHOTO MCCIeq0Ba-
HUSI TPUMEHeHUs TpaduuecKoil BU3yaau3aluu
JAaHHBIX B IPOAYKTOBOM [M3aifHe Ha MpuUMepe
SaaS mHTepdeiicoB, Mbl MPUIUIM K CAeTYIOIIUM
OCHOBHBIM BbIBOJIAM:

I'padmueckast Busyaamsalusl JaHHBIX OKasa-
JIaCh KPUTUYECKM BasKHBIM KOMIIOHEHTOM [IJist 3(p-
(bekTMBHOTO B3aMMOZEICTBUS IT0JIb30BaTeNe C
MHGOPMAILIMOHHBIMM CUCTeMaMu. YBeluueHue
06beMOB JaHHBIX U UX CJIOKHOCTb TPEOYIOT MHHO-
BaIlMOHHBIX TIOJXOA0B K IpeICTaBIeHNI0 MH(OP-
Malyu, 9YTO MOATBEPKAAET aKTyaJIbHOCTb paspa-
60TKM ¥ BHeZIpeHUs 3 (PEKTUBHBIX METOHLOB BU3Y-
anusalun.

VicciemoBaHue TMOKa3aio, 4YToO rpadudeckue
97IeMeHTbl MHTepdeiica, BKIOUYasl pasaMUHbIE
TUITBI TpaMKOB, AMarpaMm M AANIO0pIOB, BIMU-
SIIOT Ha I10JTb30BATEIbCKUIA OITBIT, YAYUIIasl B3au-
MOJIeJiCTBME C IPUIOKEHMEM U ITO3BOJISISI TPOBO-
IUTHh Gojiee TTyOOKUIA ¥ MHTYUTUBHO THOHSITHBIN
aHa/MM3 AaHHBIX. DTO, B CBOI0 Ouepeqb, CIIOCOO-
CTBYET MHPUHSITUIO OOOCHOBAHHBIX pEIIeHUII Ha
OCHOBe IIpeIoCTaBIeHHO! MH(pOpMaLIN.

TexHudyeckasi ONTUMM3ALMS BU3YaIU3AIUA
UT'PAeT KIIOUEBYIO POJb B oOecreueHun ObICTPO-
JeICTBUSI U HAJIeSKHOCTU MHTepdeiicoB. MeTo bl
ONTUMM3AlINM, HallpaB/lieHHbIe Ha 3((MEKTUBHYIO
00paboTKy ¥ OTOoOpaskeHMe OONbIINX O0O0BbEMOB
JAaHHBIX, CTAHOBSTCS HEOTHEMJIEMOI YaCThIO ITPO-
1mecca pa3paboTKu, TapaHTUPYST BHICOKYIO ITPOM3-
BOJUTEIBLHOCTbh U CKOPOCTb PaboThl SaaS-mpusio-
SKeHUIA.

He MeHee BakHOII SIBJISIETCS ITepCOHATN3AIINS
M aJanTUBHOCTh BU3YyaaM3aluy JaHHbIX. CI10co0-
HOCTb MHTepdeiica afanTUPOBaThCS IO, UHIVBU-
IyaJibHbIE 3aJauli ¥ OTPEGHOCTY KaskIOTrO MOJIb-
30BaTeNsl CYIIeCTBEHHO MOBBIMAeT 3(deKTUB-
HOCTb PabOoThI C JAHHBIMU, [IeJIast IIPOIecchl 6osiee
IleJIeHapaBJIeHHbIMM ¥ YIOOHBIMM [JisI KOHeu-
HbIX [10JIb30BaTEJIEN.

Pa3BuTiie MHCTPYMEHTOB [JIs1 BU3Yaau3alluu U
UX MHTerpauust B SaaS-1iaTdopMbl IIPUBOIAT K
CO3JAHMIO TITyOOKOTO ¥ MHOTO(YHKIIMOHATBHOTO
MHCTPYMEHTAapWsi, KOTOPBIiI CITOCOOCTBYET Oosee
IeTaJIbHOMY aHaju3y U TIyOOKOMY IOHMMAaHUIO
mHbopMaInn.

B saxmoueHne, JaHHbI 0630p MOAUEpPKUBAET
CTpaTernyeckyio pojb rpaduueckoit BU3yammsa-
UMM JAHHBIX B AM3aiiHe I0Jb30BaTeIbCKUX WH-
TepdeiicoB SaaS. OH mpepmocTaBisgeT 6aszy s
IajbHeIIero pasBUTUS U MUCCIeO0BaHMSI B 06/1a-
CTU BU3YaIMU3alUM TAHHBIX, UTO OCTAETCSI aKTy-
AJIbHBIM B CBETE HEIIPEPHIBHOTO YBEJIMUEHUS TaH-
HBbIX ¥ POCTa TpebOBaHMII K IOJb30BATETbCKOMY
OTIBITY B MH(OPMAIIMOHHBIX TEXHOJIOTUSX.
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APPLICATION OF DATA VISUALIZATION IN PRODUCT DESIGN:
A CASE STUDY OF SAAS INTERFACES

Abstract. In today's world, the volume of data is consistently growing, as can be substantiated by relevant
sources. Software as a Service (SaaS) applications are widespread across various sectors and handle significant
amounts of information. It is critical for users to effortlessly comprehend and process this information, making
quality data visualization a key component in interface design. In the competitive context of vying for users’ atten-
tion among SaaS products, effective graphic representation of information can serve as a strong competitive ad-
vantage, enhancing the appeal of the application.

Keywords: software, applications, method, design, information, visualization.
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JXITAHOB JImutpuii EBrenbeBuu
CTyHeHT Kadeapbl TeopeTudyeckoit MHGOPMATUKY U IUCKPETHO MaTeMaTUKU,
MOCKOBCKMI1 ITeJarormyeckuii rocygapCTBeHHbINM YHUBepcuTeT, Poccus, r. MockBa

ITOCTPOEHME ETL ITPOLIECCOB HA BA3E CRON
1 OPKECTPATOPA 3AJ1AY LUIGI

AHHOmMauus. B cmamve paccmampusaromes uHCmpymeHmst opkecmpayuu 3adau npu hocmpoeuuu ETL npo-
Uecc On KOMNAHULL ¢ KOIUUECme8oM UCMOUHUKO8 OaHHbIX MeHee decsmul.

Kntoueewie cnoea: ETL, opkecmpamop 3adau, XxpaHunuwje 0aHHbuIX, sumpuHul daHHwix, CYB/], 6a3bl daHHbIX.

CeI‘O,ELHSI NpU pa3BepThbIBaHME XPaHUINUILL AaH-
HbIX ¥ (OPMMUPOBAHME OTUETHOCTM Ha Hase
BUTPUH MbI BbITPY>kKaeM MHOOPMAIMIO HE TOITbKO
U3 BHYTPEHHUX CUCTEM-MCTOYHMKOB 3aKa3uyKa,
Hamnpumep, JTOKaJIbHO WM Ha YAAJIEHHOM cepBepe
CYB[, PostgreSQL u apyrue, HO U IoayyaeM eé
yacTb o API, ¢ TOYTOBOI PacChbUIKM MHTETPUPO-
BaHHOI MO imap, M3 MeCCeHIKepOoB 3aKas3uuKa
WJIM €T0 KIIMEHTOB U Tak ganee. IIpyu npoekTupoBa-
HUUM XPaHWIMILA ¥ BUTPUH HEMAaJIOBaXXHYIO POJb
urpatotr ETL/ELT wim EL (Extract and Load) mpo-
1IeCChl 3arpy3Ku JaHHbIX B Xpanwiuiie. OT Bbioopa
CI1oco6a opraHM3anyuy 3aBUCUT KaueCTBO AAHHBIX,
crroco6 twranupoBauust ETL-majtniaiiHoB, pery-
JIIPHOCTD TTONTyuyeHMe MHGOpMAIIUY U B CIIEACTBUN
yero OOHOBJIEHME OTYETHOCTM B MHCTPYMEHTax
Business Intelligence, Excel n gpyrux, Busyannsa-
MY OTpaboTaHHBIX (YHKIIMII ¥ BBIOOP MHCTPY-
MeHTa OpKeCcTpalMy 3ajiau: BBITPY3KM, U3MeHe-
HUUM U 3aTPy3KM JTAHHBIX B J€HOPMAaIM30BaHHbI
Staging cy10i1 xpaHUIMINA, @ TAKKe MUTPaLVs JaH-
HbIX MeXay Staging cjoemM ¥ HOpMaaM30BaHHBIM

Data

Operation

Core cjtoeM, YTOOBI aHAJIUTUKY MOTIJIM BBITPYKaTh
MTOJIHOCThIO 00paboTaHHbIe U IOAYYEHHbIE CBOe-
BpeMEHHO JlaHHbI€ [J151 MOAEeIMPOBaHMS OTYETHO-
CTU B BUJie cxeMbl «3Be3ma» iy « CHesKMHKa».

[MoMmumo 3aa4 MOCTPOEHUS] XpaHWINIIA JaH-
HbIX yacTto ETL maiimiaiiHbl MCTO/MB3YIOT B aHa-
JIK3e MaHHBIX IPU pa3paboTKe Mopeneil MalMH-
HOTO OOyuYeHMSI: 3aauy PaHXUPOBAHUS, PEKO-
MeHzauuy, Kiaccuduranyu uinm perpeccun. Ko-
rJa Mbl TO/DKHBI HE TOJBKO MPOYUTATh TEKYIue
JlaHHbIE, OYUCTUTD UX, CO3aTh Gosee 3PheKTHB-
Hble (hMuy 1MoJ, KOHKPETHYIO 3a1a4y JIJIs yBeanye-
HUIO ee MEeTPUKM, HAIMCATh Pa36MBKY JAHHBIX Ha
TECTOBYIO ¥ KOHTPOJIbHYIO TPYIIY MM HaIuUCaTh
KpOCC Baaugaiuio st 6ojee 3pGheKTUBHOIO Mpo-
THO3a MOJIeJIX, HO U ellle HACTPOUTh OPKeCTPaLnio
U MOC/Ie0BATe/IbHOE BHITIOJIHEHME 3a7au C LebI0
COoXpaHeHMe KaskA0T0 BBIITOTHEHHOTO I1ara, YToObI
ONITUMM3UPOBATh BpPEMS BBITIOTHEHUS ClIeAylo-
ero B CAy4ae, eIy MPOM30IIIa OMIMOKa B XOJe
BbINOIHeHMS TipeApiayiiero mara ETL/ELT maii-
riaiHa (cm. puc. 1).

Data

)

Pipe

o,
Pipeline

Puc. 1. Crangaptasiit ETL/ELT naimiaix

CeromHs 151 pelieHus MOJ0OHbBIX 3a/1au YacTO
ucnonab3yT Apache Airflow BBuay ero mormyssp-
HOCTM M MHOr03aJauyHOCTM. B GOJBIIMX KOMIIA-
HUSIX OH SIBJISIETCSI HE3aMEHMMBbIM MHCTPYMEHTOM

IaTa MHXXeHepOoB, OAHAKO PbIHKE €CTh He TOJIbKO
OH, HO U:

1. Cron

2. Luigi
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3. Ray

4. Kedro
5. Prefect
6. Dagster

B KOMITaHMSIX C KOJIMUECTBOM MICTOUHMKOB PaB-
HBIM [I€CSITU ¥ MeHbIIle YacTO MCIIO0Ib3YIOT Apache
Airflow, 4To MOKeT OBITh Upe3MEPHbIM M HEIOCTA-
TOYHO apryMEeHTHPOBAHHBIM BHIOOPOM [IJIST pellia-
eMbIX MMM 3a7a4. Takye KOMIIaHUY MOTYT MCITOJTb-
30BaTh ¥ TOJAbKO Cron. Kakmplit mogxom MMeeT [0-
CTOMHCTBA ¥ HeAOCTATKM, OAHAKO [IJIsS TAKOTO Pofa
KOMIIQHMI1 MbI MOKEM MCITIOJIb30BaTh ABA MHCTPY-
meHTa coBMecTHO: Cron 1 Luigi, 3T0 MO3BOMNUT BbI-
TTOJTHSITD T€ 3Ke 3aaU¥ TaK ke OIepaTUBHO, KaK 9TO
nenaet Apache Airflow, ogHako 3/ech Mbl ITOTY-
yaeM JIEeTKOBECHOCTD BCell paboTalolieil cucTeMbl
" TIOHMMaHMe e€ paboThl He TOJMBKO OT CIelaTN-
CTa, HO U OT BCEX COTPYAHMKOB KOMITaHUM.

TakuM 06pa3oM, 0603HAUUM IeJib M METO/bI
MCCIIeIOBaHMs CTAThMU.

Tak 1LIeJbl0 CTAaTby SIBSETCS IMPOaHaIU3UPO-
BaTh MHCTPYMEHTHI OpKeCTpalyuyu U IIaHUPOBa-
HMSI BBITIOJTHEHMS 38144 AJ1sI KOMITAHUI C KOInJe-
CTBOM MCTOYHMKOB JJAaHHBIX MEHee IeCsITH.

MerToppb! ucceOBaHMS:

1.  AnHanus

2. CpaBHeHMe

Paccmorpum mHCcTpymMeHT Apache Airflow u
cpaBHMM c cuctemoit Buma Cron + Luigi. Apache
Airflow - 310 Open-source MHCTPYMEHT OpKecTpa-
LMY, TVTAHVPOBAHMS U UCTIOTHEHMS 3aay, KITIoue-
Bo¥t KomrtoHeHT Apache Airflow - 3To DAG, koTo-
pBIii COIEPKUT B cebe OIMepaTopbl, OHU BBITION-
HSIOT 33a4¥M B TOI IMOC/IeNOBaTeIbHOCTU U TI0
TOMY paclMCaHuI0, KOTOPbINi yKaXkeT IOJIb30Ba-
Tenb. DAG — 3TO OpMeHTUMPOBAHHbIM alMKINye-
ckuit rpad [1, c. 2]. AUMKAMYECKUI 3HAYUT, YTO
nmo6as 3a7aua He MOXET CofepskaTh caMmy cebsi, TO
eCTb OH He IO/DKeH MMeTh LIMKI0B. Apache Airflow
MOXKHO Pa3BepPHYTb JOKaIbHO Miau yepe3 Docker
KOHTeliHep, BCce 3a/1aui, KOTOPbI€ Mbl UCIIOTHSIEM
MOSKHO YBUIIETh B Tpaduueckom BeO-uHTepdeiice,
KOTOPBbII OTKpbIBaeTcs Ha nmopty 8080, mo ymonya-
HUIO.

[Tpumepsl DAG [1, c. 2] (cMm. puc. 2).

Puc. 2. HaripaBieHHbIN allMKIM4ecKuii rpad

Apache Airflow comep>kut B cebe ciemyrone KOMIOHEHTHI (CM. PUC. 3).
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Puc. 3. OcHoBHbIe KOMITIOHEeHTBI Apache Airflow

Taxke 1o ymonmuanuio Airflow pasBopaunBaer
SQLite CYBII, gast paboThl C JAHHBIMM I10JIb30Ba-
tess. Airflow comepskut REST API fj1s1 TOCTaHOBKM
U OTC/IEXXMBAHMS 3314 TJIAHMPOBIIMKA.

Airflow MOXXeT UCHOJHSITD CAeAyIolIMe orepa-
TOpBI:

1. PythonOperator — BbITIOTHSET (QYHKIINIO
Python

2. BashOperator -
bash

3. PostgresOperator — BbimonHseT SQL Ko-
MaHAsl B Postgres

MoskeT ObITh TOJIE3€H TPY HACTPOIIKe MUTpa-
LMY TAaHHBIX MEXOY ABYMsI 6a3aMy JaHHbIX Post-
greSQL.

BBITIOJIHAAET KOMAaHIObI

Database dump
task

f A

output()

nput() \

dump.txt

- requires() ——»

4. EmailOperator — oTmipaBka mo4Thl

5. TransfersOperators — omepatopbl mepe-
Iauy TaHHbIX

Luigi — open-source cucrema, KOTopasi mpe-
craBisieT coboit Python-makeT. Apache Luigi n
Apache Airflow peanusyioT OmHY M3 K/IIOUEBBIX
GbyHKIMIT OopKecTpaTopa — 3TO COXpaHEHMe pe-
3y/IbTaTOB paboThl Kaxkmoro mara ETL/ELT mpo-
tecca. Luigi — 9TO 1erkoBecHbI i MHCTPYMEHT, KO-
TOPBI MMO3BOJISIET YIIPAB/IATh PabounMu Ipolec-
caMu U uMeeT Be6-uHTepdeiic.

Luigi cocTouT Bcero u3 Tpex OCHOBHbBIX KOMIIO-
HEHTOB (CM. puc. 4).

Compute toplist

\
output()
input() \

toplist.txt

Puc. 4. OcHOBHBIE KOMIIOHEHTH! Luigi

BBupay uvero Luigi mpoiie noaaep>kuBaTh, ueM
Airflow. Y Luigi mpocToii n mousiTHbIN Python Kog,
B ommmume ot Airflow [2, c. 51]. B ominume ot
Airflow, Luigi MO’KHO 3amyCTUTb B IBA IlIara:

1. VYcraHoBuUTb 6UOGIMOTEKY
2. 3amycTtuTb Beb-cepBep (CM. puc. 5)
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Luigi Task Status = Tasklist  DependencyGraph  Workers  Resources R\mmngl
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1§ ’ ° v K o}
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ritertab: | riteronsenverD

Name Details. Priority  Time Actions

DISABLED TASKS.
0

UPSTREAM DISABLED
0

No data available in table

Showing 0 to 0 of 0 entries Previous  Next

Puc. 5. Be6-unrepdeiic Luigi

HepocraTtok Luigi B BuAe OTCyTCTBMS IIaHU- YCTaHOBJIEH Ha BCEX OIEepalVOHHBIX CUCTEMAax
poBIIMKA 3amay nepekpbiBaeT Cron, KOTOPBI (cM. puc. 6).
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Puc. 6. [TnannpoBmuk 3agau Cron. [Ipymep u3 peanbHOM NPaKTUKA

B 3akimueHMM MOXKHO CKasaTh, 4TO WM3-3a JlellleBO MOAAEPKMBATh APXUTEKTYPBI C TOUKMU 3pe-
Ype3BbIYAHON T'MOKOCTM MHCTPYMeHTHI Luigi u HMS 3aTpaT Ha CIEeLaanCTOB.
Cron 6oJbIlle TIOIXOAST KOMIIAHUSIM, KOTOpBIE
MMEIOT HeGOJTBIIIOe KOJIMYUECTBO MCTOYHMKOB U XO- JIntepatypa
TSIT CO3/1aTh IIaTGopMy MJisI aHaaM3a JAHHBIX B 1. Bce, uTo BaM HYKHO 3HaThb 006 Airflow
BUJIe XpaHM/IMIIA, YTO6hI CTPOUTH Ha ero 6ase OT- DAGs, u.1 — OcHOBBI U pacrcadus. Xa6p. — C. 2.
YeTbl, 0OOHOBJISIT UX C 3aJaHHBIM PACIMCAHMUEM U 2. IlIkoma 60mbUIMX JAHHBIX, 7 JOCTOMHCTB U

5 HemocraTtkoB Apache AirFlow. — C. 1.
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BUILDING ETL PROCESSES BASED ON CRON
AND THE LUIGI TASK ORCHESTRATOR

Abstract. The article discusses the tools of task orchestration when building an ETL process for companies with
fewer than ten data sources.
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CEHbKUB HBan Onerosuu
K.3.H., IOIeHT Kadeapbl MeHeIKMeHTa ¥ MHHOBAIINiA,
CaHkT-IleTepOyprckuii rocy1apCTBEHHBIN S9KOHOMMUYECKNI YHUBEPCUTET,
Poccus, r. CaukT-IleTep6ypr

INEPCIIEKTUBbI THOOPMAIIMOHHOI'O MH) KMUHVPHHT A
IMPOMBIIIEHHBIX ITPEANTPUATUN

AHHOmMauus. B ucciedosanuu UHGOPMAYUOHHBIT UHHCUHUPUHZ paccmMampuedemcs Kak KoHyenyus, npeo-
cmasasowasn coboti cmpamezuio KOMNAHUU, HANPABAEHHYI HA Bbisie/eHUEe COOCMBEHHBIX UHPOPMAYUOHHBIX NO-
mpebGHocmeti no cbopy u o6pabomke 0aAHHbIX U 861800y 3AKOHOMEPHOCMeELl U 83AUMOCBA3U MEXOY PA3IUUHBIMU

UHGOPMAYUOHHBIMU 00BEKMAaMU.

Kniouessie cnosa: LlHdJOpMGmMSQHUH, LlHd)OpMaL{LlOHHbll:I UHMCUHUPUHZ, I’lpOMleJl(?HHbll:i npeanpuﬂmuﬂ, JK0-

HOMUKaA.

O;{Hoﬁ U3 [JIaBHBIX MPOGJIEM POCCUITICKOI ITPO-
MBIIIVIEHHOCTM, BBI3BAHHOM MeXAyHApO/I -
HBIMM SKOHOMMYECKMMM CaHKLUIMMU U O6Ieii
TeHJeHIMel 3amaga K MHGOPMAIMOHHOM U TeX-
Hosiornueckoi wm3onsiuuu Poccuiickoin ®epepa-
LIVIU, TIPOSIBJISIIONIEVACS B ITOC/I€IHIE TOIbI ITPAKTH -
YeCKM BO BceX chepax SKOHOMUKM, 3aKII0UAETCS B
CHVDKEHUM TeMIIOB TEeXHOJIOTMUEeCKOro Pa3BUTUS
OCHallleHUs TIpeATIpUSITUIA, TIPUBOASIIET0 K CHU-
SKEHMIO KOHKYPEHTOCIIOCOOHOCTYM BBIITyCKaeMOii
MIPOIYKIIAN.

CroskuBIasi SKOHOMMYECKast CUTyalus TakKe
MPUBOAUT K TOCTOSIHHOMY YBEJIMYEHUIO MPOU3-
BOJICTBEHHBIX 3aTpaT, a TakKKe BbICOKOI CTOMMO-
CTU TPYIOOBBIX PECYPCOB.

OnHMM U3 eliCTBEHHBIX BApMAHTOB IVIABHOTO
BBIBOZIA  OTEUECTBEHHBIX IIPOM3BOACTBEHHBIX
NpeANpUSITUIL U3 CTIOKUBILENCS KPU3UCHON! CUTY-
anyuu, IBJsSIeTCsS MHGOPMAIVOHHBIN MHXUHUPYHT
MIPOMBIIIJIEHHBIX [TPeIITPUSITUI.

[Mox nHOOPMALVOHHBIM MHXUHUPUHTIOM IIPO-
MBIIVIEHHBIX TMPeANPUSITUIA TTOHMMAETCSI KOM-
IUIEKC MepOIPUITHIL, HallpaBJeHHbIX Ha MMILIe-
MeHTalMI0 MHHOBAIMOHHBIX METOAOB U CPEJCTB,
a Taxke IepeloBOi KOMITbIOTEPU3AIMK pabounx
MeCT, HOBEJIIIero MporpaMMHOIO obecrieueHus u
JOCTISKEHMIA B 061acTU LM(POBBIX TEXHOJIOTUIA
MIPMMEHSIIOTCS IJIsI pellieHMsI BCero CIekTpa 3agad
MPOMBILIJIEHHOTO  TIPEeATIPUSITUS  PasIUIHOrO
YPOBHSI CJIOXKHOCTH.

VHpOpMaLMOHHbI MHXVUHUPUHT IPegoCcTaB-
JISIeT BO3MOXXHOCTM M CJIY>KUT TUIOMIAAKON ISt
MMPaKTUYECKON peann3aluyuy IMPOrpecCUMBHBIX Me-
TOJIOB Pa3BUTKSI TPOMBIIJIEHHOCTU, KOTOpbIE 3a-
K/II0YaloTCS B:

e  UCIIOJIb30BaHUM IePeOBbIX TEXHOIOTMIA;

e  BHEJIPEHWUM B IIPOV3BOJICTBO BbICOKOIIPO-
M3BOIUTEIbHO IM(PPOBOIT TEXHUKMN;

e  BO3MOXHOCTYM MHPOEKTUPOBAHUS BBICOKO-
TEXHOJIOTMYHBIX TMPOU3BOACTBEHHBIX JIMHUIT C
BO3MOXKHOCTBIO OTIepaTUBHOI ITepeHaCTPOIKM.

Ilpy 2TOM, B KauecTBe MPUOPUTETHOTO
HanpaB/IeHus paboT, ONpeAesIoNero OCHOBHOM
BEKTOP pasBUTUSI MHGPOPMAIMOHHO-TEXHMUYE-
CKOTO TIporpecca, Heo6XOaMMO OTMETUTb paspa-
OOTKM, LIeJIbI0 KOTOPBIX SIBJSETCS KOMIIIEKCHAS
aBTOMAaTM3aLMS ITPOLIECCOB ITPOEKTUPOBAHMS, SIB-
JITIOIMXCSI OCHOBOJ COKpAIeHMsI CPOKOB peau-
3aIlMM MHHOBAIIMOHHBIX MTPOEKTOB Ha HOBOM Ka-
YeCTBEHHOM YPOBHE. ABTOMAaTH3MPOBAHHbIE CHU-
CTEMBI MPeIOCTAB/ISAIOT BO3MOKHOCTh OCYIIECTB-
JISTH CaMble CJIOXKHBbIE VCCIeIOBaTeIbCKIIA, KOH-
CTPYKTOPCKME, aHATUTUYECKME, PACUETHbIE U TEX-
HOJIOTMYHbBIE 3a7auM 3HAUUTEIbHO ObICTpee, CO-
XpaHsisi TPO 9STOM HEO6XOOVMMYI0 TOUHOCTbD.
VIMeHHO aBTOMAaTM3aIMsI JAHHBIX IIPOLIECCOB YKe
B Omvkaiiiem 6ymyiieM CTaHeT KJIIOYOM K pac-
KPBITUIO TOTeHIMana 3(PGEeKTUBHOCT MHOTIUX
MIPOMBIIIJIEHHBIX TIPEATIPUITUI B PasIMUHBIX
cepax IKOHOMUKIN.

PasButiie MHGOPMALIVMOHHBIX CUCTEM OTKPbI-
BalOT HOBbIE BO3MOKHOCTM IO MOJIENVMPOBAHUIO
00BEKTOB, a TaKKe IMOBBIIIAETCS 3(PHEKTUBHOCTD
MCITO/Ib30BaHMS MHOOPMAIIOHHBIX MAaCCUBOB.
OcHOBHasl 3ajiava, TOCTaBJIeHHAs Iepef, MeTO-
IamMy MHOOPMAaIMOHHOTO MHKMHYPYUHTA, 3aK/TI0-
YaeTCs B CHVDKEHUM BOB/IEUEHHOCTH TPYIOBBIX pe-
CYpCOB (TIepcoHasia) U aBTOMaTU3aly ONITUMMU3a-
MY KITIOUEBBIX IMPOM3BOACTBEHHBIX ITPOIECCOB.
PesynbTaToM MIpOBEIEeHMS YKa3aHHBIX
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MepOIpUSITUIL OyIeT 3HAUMTETbHOEe COKpalleHye
BCEX COCTABJISIONIMX KM3HEHHOTO IMK/IA OT pas-
paboTKM OO0 BHEIPEHMST HOBbIX 06pas3lioB TOBApOB,
a Takke ONTMMM3AIMS 3aTpaT Ha M3TOTOBJIEHUE
MIPOAYKLIVIN.

B HacTosIIiee BpeMsi, BBUIY HOBM3HbI KOHIIEII-
¥y MHGOPMAIMOHHOTO MHXVMHUPUHTA JJIS TTPO-
MBIIIVIEHHBIX TIPeAIpUITUil Poccum, JoCTUsKeHMS
¥ pa3pabOoTKM MHSKMHYPYHTA 1)1 OTeUeCTBEHHOTO
TIPOM3BOCTBA MOKHO CUMTATh eIMHUYHBIMM, HO,
HECMOTpsI Ha JaHHbI Gapbep, yKe yaaaoch I0-
CTUYD:

e  aBTOMAaTM3AIMM ITPOILIECCOB, CBSI3aHHBIX C
VMHKeHEepHBIMY pacueTaMy BbICOKO# CJIOKHOCTH, a
TaKke KPaTHO TMOBBICUTb 3)PEKTUBHOCTH METO-
IOB aHa/IM3a U yUeTa PacueTHbIX BAPMAHTOB;

e  BBITIOJHEHME C 6OJbIIEl OTIePATUBHOCTHIO
Pa3JIMYHBIX PACYETOB M MOBBICUTH MHPOPMATUB-
HOCTb TOJTyYaeMbIX JAHHBIX;

e  BHeIpeHMe Pa3INYHBIX MaTeMaTUUeCKUX
MogeJieii ¢ 1eTbIo PellleHNs CIOKHEMIINX MHOTO-
BEKTOPHBIX 3a7,a4 B 06/1aCTV HAYIHBIX MCCIIeIOBa-
HUL;

e  BHEIPSITh CpeaCcTBa HMGPOBU3ALIUY B U3Y-
YyeHMe M aHaJIU3 peaaus3alyuy KOHCTPYKTOPCKUX
pelleHnit Ha BCeX 3Tanax;

e  IMPOBOIUTH KOPPEISLIMIO ONTUMAIbHbIX
BapMAaHTOB C HEOOXOIMMBIMU pacueTaMMu.

B He3aBMCUMOCTM OT CIenMGUKM Kakgas OT-
pacyib OTeYECTBEHHOI SKOHOMYKM COIEPKUT pas-
Hble HalpaBjeHMus, Pa3sBUTHE KOTOPHIX MOKET

ObITb YCKOPEHHO TIpU TOMOIIM MHGPOPMAIMOH-
HOTO MHKMHUPUHTA. BHegpeHe aBTOMaTU3ALINN
¥ nudpoBM3aLMM Ha ITAlax MPOEKTUPOBAHUS U
pa3pabOTKM TeXHOJOTUUECKMX MPOIeCCOB MT03BO-
JIUT CYLIECTBEHHO YMEHBIIUTh HEOOXOAMMOCTh
BOBJIEUEHMS] TPYIOOBOTO KamuTanaa, 4YTO B CBOIO
ouepenb MMO3BOJUT MUHMMMU3UPOBATH IIPOU3BOI-
CTBEHHbIE 3aTpaThl. B pe3ynbTaTe IOBLICUTCS IIPO-
M3BOIUTEIbHOCTh MPEINPUITUIA U CYIIECTBEHHO
CHU3UTCSI ce6eCTOMMOCTD BbIITyCKaeMOi MpPOIyK-
MY, YeM 06eCITeUMTCS ee BbIXO/ Ha 60siee KOHKY-
PEHTOCIIOCOOHDII YPOBEHbD.
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ne of the priorities of the state policy pursued
by the respected President of independent
and neutral Turkmenistan, Serdar Berdimu-
hamedov, is the creation of a stable transport and
logistics system in the country in order to acceler-
ate the economic and social development of the
most important sectors of the national economy.
In the transport sector, large-scale projects initi-
ated by the Leader of the state are being success-
fully implemented, including the modernization of
existing and construction of new roads and rail-
ways, modern renovation of the material and tech-
nical base of civil aviation and shipping [1].
Taking into account the favorable geographical
position of Turkmenistan, through whose territory
the most important trade routes of the region have
been running since ancient times, is an important
link in the global communication space. In the new
historical era, its importance as a crossroads of
transcontinental routes has increased even more.

The national highway network, which has signifi-
cantly expanded in recent years, in addition to
strengthening international transport links, has
given a powerful impetus to the dynamic develop-
ment of the velayats.

The infrastructure of this sector is being im-
proved — new airports are being built, steel high-
ways, highways and bridges connecting Turkmen-
istan with neighboring countries are being laid,
the transport fleet is regularly replenished with
modern equipment.

Railway transport plays a significant role in the
implementation of these plans. The special atten-
tion paid by the Leader of the Nation to the devel-
opment of this industry with system-forming ca-
pabilities is due to the fact that rail transport is
characterized by reliability and versatility, the
ability to transport all types of goods and cargo at
a fairly low cost of transportation, as well as the
availability of territorial opportunities for the
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formation of the largest logistics center in the
country, being at the crossroads of the largest
main Eurasian communication routes.

The transport and logistics strategy of an inde-
pendent and neutral country is based on the prin-
ciple of historicism. As it is known, caravan routes
of the Great Silk Road, connecting peoples and
countries of several continents, have been running
through the territory of Turkmenistan since an-
cient times. This has played a huge role in the de-
velopment of civilization, in the interaction of East
and West. In the modern era, significant opportu-
nities have been created in the country both for the
fullest realization of the transit and transport po-
tential of the railway industry and for the innova-
tive revival of the Great Silk Road.

At this stage of economic development in inde-
pendent and neutral Turkmenistan, large-scale re-
forms are being carried out aimed at diversifying
the national transport sector and giving it an inno-
vative character. Taking into account the geo-
strategic advantages of the country, there is a suc-
cessful systematic formation of transport and
communication infrastructure, which creates the
foundation for the improvement of various indus-
tries and agriculture, significantly increasing their
investment potential. An important element of the
modernization of this sector is the creation of
modern logistics centers that meet international
standards and are able to ensure the effective func-
tioning of transport corridors [2, 3].

In modern conditions of structural and geo-
graphical diversification of the national economy,
aimed at realizing the significant potential of
transport and logistics systems, there is a need to
study the features of flexible sociotechnical mod-
els. The main tasks of forming these models in-
clude: thorough analysis and search for the best
harmonious relationship between the modern
technologies used and the groups of specialists;
creation of a flexible and effective management
system in order to actively involve highly qualified
personnel in the industry, increase both work effi-
ciency and financial profit. The basic principles on
which the sociotechnical system is built are deter-
mined by: innovation; development of human cap-
ital, flexible links with the environment; responsi-
bility and high productivity; creation of general
optimal conditions.

When analyzing the social block of this model,
it is necessary to conclude that it must comply with
the technical parameters of the industry. That is,
the level of technical development should be suf-
ficiently high in order to ensure the best use of

human capital. It should be noted that when form-
ing structures based on small groups of specialists,
it is most expedient to take into account the fol-
lowing selection criteria: a high level of technical
qualification; the ability to learn and retrain; so-
ciability and willingness to cooperate, which is
necessary to improve the efficiency of work in con-
ditions of teamwork.

During career growth, it is necessary to con-
sider both the individual and group contribution of
an individual employee and the group as a whole
to the successful achievement of goals, as well as
how the employee's behavior corresponds to the
accepted model. The sociotechnical model indi-
cates the importance of investing certain invest-
ments in the retraining of each employee and em-
ployee, in the continuous improvement of produc-
tion skills. As a result, favorable conditions are
formed for the maximum reduction of staff turno-
ver, favoring a creative approach and inventive ac-
tivity.

Thus, the proposed model, due to the need for
close interaction of working groups, contributes to
the gradual elimination of various barriers be-
tween certain categories of employees and person-
nel. Prerequisites will be created for creating a
positive psychological climate focused on long-
term cooperation.

Our country enters the international market
with economically advantageous offers of its
transport and logistics services, which are relevant
and in demand today. For example, the launched
China-Kazakhstan-Turkmenistan-Iran transna-
tional railway, being economically extremely prof-
itable, will contribute not only to the realization of
the huge transit potential of our country, but also
significantly activates trade relations throughout
the Eurasian region. This, in turn, is a serious pre-
requisite for deepening interstate economic rela-
tions at the intercontinental level, which will have
a positive impact on the rise of trade on a global
scale. Turkmenistan plays one of the key roles in
the field of maritime transportation in the Caspian
basin. Sea transportation is coordinated by the
Agency "Tiirkmendenizderyayollary”, which is the
central executive authority in the field of water
transport, authorized in the field of public admin-
istration in the field of merchant shipping. This
body implements the state policy in the field of
water transport within Turkmenistan.

Thus, it can be confidently stated that the mod-
ernization of road transport infrastructure is one
of the key priorities of the state transport strategy
and stands out as one of the most important
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conditions and prerequisites for the moderniza-
tion of the modern economy. The results of a study
commissioned by the Organization for Economic
Cooperation and Development confirm this and
show that investments in infrastructure give a
multiplicative effect at all levels of the econ-
omy [4].

In the state Program of socio-economic devel-
opment of Turkmenistan, the country's territory is
defined as a transcontinental economic bridge of
interaction between the European, Asia-Pacific
and South Asian economic systems. In the inter-
national arena, our country offers a comprehen-
sive global transport strategy, which is designed to
solve the tasks of combining the technical and
technological potentials of states and regions,
their geographical and infrastructural capabilities.
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international logistics center in the city of Turkmenbashi is indicated. The necessity of introducing quality manage-
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urrently, the global communication system is

being actively improved, as a result of which
intercontinental transport corridors and transport
hubs are being created. This dynamic development
is accompanied by acute economic competition
and is becoming an important element of transport
diplomacy. The Government of independent and
neutral Turkmenistan attaches great importance
to the creation of international transport corri-
dors, as well as the improvement of the state's road
infrastructure. The consistent political initiatives
of respected President Serdar Berdimuhamedov in
the transport sector are aimed at optimizing
transport flows throughout the Eurasian space [1].

The program includes such areas as the
development of the legal framework of the
transport sector and international cooperation in
this area, the preparation of the Road Transport
Code of Turkmenistan, the effective continuation
of mutually beneficial cooperation with
international organizations.

All efforts undertaken at the international,
regional and national levels should undoubtedly
be supported by concrete practical steps to develop

solid infrastructure and jointly develop main
interregional transit and transport corridors.
Turkmenistan continues to strengthen the legal
and logistical base of the Lapis-Lazuli corridor
(Afghanistan-Turkmenistan-Azerbaijan-Georgia-
Turkey), the Ashgabat Agreement transit corridor
(Uzbekistan-Turkmenistan-Iran-Oman), transport
arteries within the framework of the two seas
initiative "Caspian Sea -Black Sea" and other
interregional transport bridges in the following
directions "East-West" and "North-South".
Coordinated, responsible and far-sighted
decisions aimed at minimizing the consequences
of the crisis and achieving sustainable economic
growth indicators as soon as possible are now more
important than ever. An important prerequisite for
this, in our opinion, could be a more active
discussion at the UN level, in parallel with the
global strategic plans for transport cooperation,
issues related to the harmonization of norms and
rules, simplification of customs and migration
procedures and other pressing issues related to
international cooperation in the field of transport.
The forms of such convergence, their geographical
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configuration, speed and modalities may be
different. The main thing is that they promote
effective partnership, taking into account mutual
interests, and contribute to global sustainable
development plans.

One of the most important tasks specified in
the "National Program of socio-economic develop-
ment of Turkmenistan for the period 2022-2052" is
the gradual integration of the transport system of
Turkmenistan into the world transport space in or-
der to successfully realize the huge transit poten-
tial of the country.

Research by leading economists shows that lo-
gistics services in our country will be in high de-
mand in the coming years due to the active devel-
opment of transport infrastructure and a signifi-
cant increase in both transit volumes and regional
trade.

As a result of active trade cooperation with the
countries of Europe and Asia, active work is under-
way in our country to improve transport and trade
infrastructure, large warehouse terminals are be-
ing created for the storage, processing and distri-
bution of various export-import cargoes. The fa-
vorable historical and geographical location of
Turkmenistan at the crossroads of trade routes,
the creation of a North-South transport corridor
are strategically important aspects and indicate
the need to develop a national network of logistics
centers that will minimize material costs for the
delivery of goods to manufacturing organizations
and firms, as well as optimize international cargo
transportation. The automotive, air and marine in-
dustries are successfully developing in the
transport system of Turkmenistan.

Today, being an integral part of the Great Silk
Road, Turkmenistan plays a significant role in its
innovative development. The main priority for the
development of transport and logistics systems
formed in the country is the activation of the pri-
vate sector, the dynamic development of the fi-
nancial sector and integration into other states by
accelerating commodity exchange processes based
on regional transport infrastructure. Turkmeni-
stan in recent years has outlined.

The key goal is the consolidation of the Caspian
Littoral states in the field of transport infrastruc-
ture and initiates the transformation of the Cas-
pian Sea into a key, powerful transport and transit
hub of international importance, allowing it to be-
come a driver for the development of a new geo-
economic space of Eurasia.

The railway bridge over the Amu Darya River,
the Turkmenabat-Farab automobile bridge, as
well as the Mary-Serkhetabat, Turkmenabat-—

Gazachak-Dashoguz, Turkmenabat-Turkmenba-
shi highways commissioned in the entire Eurasian
economic space are among the largest. By partici-
pating in the TRACECA projects "International Lo-
gistics Centers in Central Asia: in the Republic of
Kazakhstan, the Kyrgyz Republic, the Republic of
Tajikistan, the Republic of Uzbekistan and the Re-
public of Turkmenistan", our state is taking practi-
cal steps to revive the Great Silk Road, contrib-
uting to strengthening its status as the most im-
portant transport hub in the region. As part of the
implementation of this project, a feasibility study
was prepared in 2010 for the establishment of an
international logistics center in the city of Turk-
menbashi.

This complex off the coast of the Caspian Sea
will be the largest modern intermodal facility in
Central Asia, capable of providing storage and pro-
cessing services for significant volumes of raw ma-
terials and products and designed for fast and effi-
cient cargo passage. The development plan of the
International Logistics Center as part of the ex-
pansion of the port includes the construction of
the following facilities: an office building with a
dining room and a parking lot; an automobile and
railway container terminal and depot; warehouses,
including refrigerated ones; a guarded parking lot
for trucks; a zone of lifting equipment (container
stackers) and transshipment of goods from road
transport to rail; berthing area with 9 berths with
the necessary lifting equipment and gantry cranes
and a complex of treatment facilities. It also pro-
vides for the allocation of zones for further devel-
opment and expansion, as well as those intended
for rental [2, 3].

In order to attract transit cargo traffic through
the territory of our state, active work is underway
to improve the quality of services provided by
transport and logistics companies. Therefore, one
of the main priorities of our country's economic
development is the introduction of quality man-
agement systems at the country’s enterprises that
meet international standards.

Taking into account the increasing competition
in the market of transport and logistics services,
transport companies engaged in international
cargo transportation need to be certified according
to the quality management system (ISO
9001:2008) in the field of transport and warehouse
logistics.

In September 2014, an international confer-
ence was successfully held in Ashgabat, where rep-
resentatives of more than 30 countries considered
the issues of expanding transit and transport cor-
ridors. As a result of the conference, the Ashgabat
Declaration was adopted, the key elements of
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which are specified in the Resolution "The role of
transport and transit corridors in ensuring inter-
national cooperation for sustainable develop-
ment", unanimously adopted at the 69th session of
the UN General Assembly.

The initiative of our State to hold the first
World Conference in Ashgabat at the end of 2016
indicates the continuation of the international di-
alogue aimed at the sustainable and effective de-
velopment of the global transport system. It
should also be noted that the transport and logis-
tics infrastructure makes it possible to implement
optimal solutions on the territory of the state, as
well as on the territories of neighboring states of
optimal logistics schemes, taking into account the
required parameters, using its own developed ter-
minal network on the terms of a security guarantee
provided by the political and economic stability of
the market [4].

The key points of growth are multi-modal
transport and logistics facilities in the centers of
attraction to the routes of international transport
corridors, the infrastructure of which can be con-
sidered as the logistics framework of the terminal
network of Turkmenistan.
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he State Geodetic Network of Turkmenistan is

necessary to ensure the dissemination of rele-
vant coordinate data and elevation marks through-
out the country. This network is the main geodetic
basis for topographic surveys of all scales and is
necessarily used in solving specific scientific and
engineering tasks. The geodetic network covers
the entire territory of the country with an appro-
priate density and is characterized by significant
accuracy in determining the position of the re-
quired points [1].

The most important task of geodesy and cartog-
raphy in modern conditions is to provide authori-
ties and interested persons with cartographic ma-
terials and the results of geodetic measurements to
solve state tasks to improve the functioning of the
economy and the security of the country, the land
complex and other areas.

One of the goals of creating a geodetic network
is the formation of the state register of real estate.
At the same time, the geodetic basis of the state
cadastre of real estate is the state geodetic network
and geodetic networks of special purpose (refer-
ence networks). Relevant information on the geo-
detic basis of the cadastre, obtained as a result of
work on the creation of new or updating the

existing geodetic basis of the cadastre, including
the creation of new or restoration of lost points of
the state geodetic network, reference networks,
are entered in the state real estate cadastre.

Points of the state geodetic networks (astro-
nomical-geodetic, geodetic, leveling and gravi-
metric), including geodetic points placed on light-
houses, navigation signs and other engineering
structures, belong to state property and are under
state protection. The regulations on the protection
of geodetic network points are approved by the
Cabinet of Ministers of Turkmenistan. Allotment
of land plots for the placement of points of geo-
detic networks is carried out in accordance with
the legislation of Turkmenistan.

The main qualitative parameters that ensure
the effectiveness of the development of geodetic
works are the accuracy and density of the geodetic
basis. It is difficult to overestimate the importance
of geodetic points, because without them neither
geodetic, cartographic, nor construction and other
works are possible. If we take it as a whole, then we
are talking about the economy and national econ-
omy of the country, as well as industry [2, 3].

Geodetic networks are a set of fixed points on
the earth's surface (geodetic points), the position
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of which is determined in a common system of ge-
odetic coordinates for them.

Geodetic points are special objects designed to
create and maintain a geodetic network. They are
necessary to determine the exact coordinates and
elevations, as well as to ensure the accuracy and
reliability of geodetic measurements.

There are various types of geodetic points, each
of which has its own unique characteristics and
features. One of the most common types are geo-
detic ordinary points. They are support rods made
of concrete or metal, installed on the ground and
marked with special signs [4].

Another type of geodetic points are geodetic
stations. They serve to perform accurate measure-
ments and orientation in space. Geodetic stations
are usually placed on high places, such as hills or
mountains, to ensure maximum visibility and ac-
curacy of measurements.

There are also specialized types of geodetic
points, such as triangulation and leveling points.
Triangulation points are used to determine the ge-
ographical coordinates and orientation of objects
over long distances. Leveling points, in turn, serve
to determine the height difference and create geo-
detic networks of altitude reference [5].

The most important requirement for the cen-
ters of geodetic points of the state geodetic net-
work of our country is the preservation of the cen-
ter and the immutability of its position in the
ground in plan and height for a long time, and re-
gardless of the class of the network. To fulfill this
requirement, the centers are made of high-
strength building materials: reinforced concrete
pylons and piles, asbestos cement and metal pipes
covered with anticorrosive agents. The base of the
center is fixed with an anchor device and laid be-
low the boundary of soil freezing. Special attention
should be paid to the protection of the center from
corrosion, as well as protection from the accumu-
lation of water near the upper part of the center [6].

Demolition of external signs or remortgaging of
the centers of geodetic points of state geodetic
networks are carried out by the body authorized to
carry out state management of geodetic and carto-
graphic activities, or with its permission. State
land users, owners of land plots on the rights of
private ownership or lease, on the territory of
which the points of state geodetic networks are lo-
cated, are obliged to ensure their safety and, in
case of damage or destruction, notify the body au-
thorized to carry out state management of geo-
detic and cartographic activities, as well as provide
an opportunity to access the points of state

geodetic networks during geodetic and carto-
graphic works [7].

Triangulation is a method in which a network
of points is formed by constructing spatial trian-
gles in which all angles and several sides are meas-
ured, called basic sides. Usually there are several
points with known coordinates. Quite a long time
the main method of constructing the state geo-
detic network is triangulation method (three an-
gles). The features of this method can be well rep-
resented by the example of a chain of triangles. In
each triangle, all angles are measured, and in the
extreme triangles, one side is also measured. Tri-
angulation networks can be in the form of a chain
of triangles, a solid network, geodesic quadrangles,
inserts into a hard corner, and others. The triangu-
lation method finds application in the event that it
is necessary to provide large areas with defined
points, while maintaining high accuracy in deter-
mining the relative position of points.

Modernization of the centers in the near future
should go in the direction of replacing concrete
and metal pipes with pipes made of polymer mate-
rials, as more resistant to their destruction by pro-
cesses occurring in the environment. Concrete
monoliths can be replaced with asbestos cement
pipes of suitable size filled with cement mortar.
Such pipes will be cheaper and more convenient
for laying and transportation than concrete mono-
liths and iron pipes. However, concrete centers,
with all their advantages, have a significant mass,
require compliance with a certain regime in laying
and high-quality materials for their manufacture.
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paHcniopTHast  cdepa  HE3aBUCUMOIO U

HeiTpanbHOro TypKMeHMCTaHa OTHOCUTCS K
OIHOMY 13 HamboJjiee pa3BUThIX CETMEHTOB HaIlM-
OHQJIbHOM 5KOHOMMKMU, KOTOPBIVi BHOCUT 3HAUM-
TeJIbHBbIN BKIAZ B peanusauuio lleneit ycroitum-
Boro pa3BuTusi. OOHO U3 OCHOBHBIX 3a/iay, yKa-
3aHHBIX B FOCYLapCTBEHHBIX IIPOTpamMMmax, paspa-
060TaHHBIX HEMOCPEACTBEHHO TOJ PYKOBOICTBOM
YBaxkaemoro Ilpesugenta Ceppmapa Bepasimyxa-
MeJloBa, OTHOCUTCS M IIOCTeIleHHasi MHTerpauus
Halllero TOCyJapCTBa B CYILECTBYIOIINE MEXIyHa-
pOIHbIE TPAHCIIOPTHBIE CUCTEMBI C paclIMpeHneM
M MOAepHM3aIMell COOTBETCTByWIIEN uHDpa-
CTPYKTYpbl. He06X0AMMO OTMETUTD, UTO DYHKITA-
OHMpPOBaHME TPAHCHAIMOHAJBHBIX TPAHCIOPT-
HbIX KOPUIOPOB CIIOCOOCTBYET BO3pOXKIeHMIO Be-
sukoro IIénKoBOro myT ¥ yCKOPEHHOMY 3KOHO-
MMUYECKOMY COTPYZHMUUYECTBY 3apyOesKHBbIX TOCY-
gapcts. [losTomy manpHelilliee CTPOUTENBCTBO U
PEKOHCTPYKIMSI AOPOXKHOIM TPAHCIIOPTHOM ceTu

OTHOCSITCSI K TIPMOPUTETHBIM HAaNPaBJI€HUSIM pa3-
BUTUSI OTEUYeCTBEHHOI SKOHOMUKM, SIBJISISICH
HeOThbeMJIEMO} YacTbl0 MEXIYHAapOAHBIX TPaHC-
MMOPTHO-TPAH3UTHBIX KOPUIOPOB [1].

JIOpO>KHO-CTPOUTENbHBIN ~ KOMIUIEKC TIpei-
cTaBjisieT €060ii MHOTOOTPAC/IEBYIO CTPYKTYDY,
06BbeIMHSIONIYIO TIOAPSIIHbIe, TIPOEKTHbIE U CITe-
LIMaJU3MpOBaHHble OpraHM3aluu, MpPennpuUsITUs
CTPOUTEIBbHON MHAYCTPUM U TPAHCIIOPTHOM JIOTU -
CTUKN.

Cuctema yrpaB/ieHUSI MHHOBAUUSIMU BKIIIO-
yaeT 000CHOBaHME U BBIOOP MPOEKTHBIX PeIIeHM i,
MJIaHMPOBaHMe, OpPraHM3alyio, KOHTPOJIb U aHa-
JI3 MHHOBAIMOHHOTO Mpoiiecca. OHa 0XBaThIBaeT
BCe JTambl: HayuyHble MCCIeNOBaHMs, OIbITHO-
KOHCTPYKTOPCKME pa3spaboTKM, SKCIIEpUMEHTAaTb-
HO€e CTPOUTENBbCTBO [ MOATOTOBKM MacCOBOTO
BHeJIpeHUs, OLIeHKY IOy4eHHOro 3¢ dekTa.

CTpOUTENbCTBO aBTOMOOMJIBHBIX JTIOPOT B
CTpaHe BemETCS COIJIaCHO TpeGOBaHMSIM U
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MeXIYHapOOHbIM CTaHAApTaM CIeLuaan3upo-
BAaHHbBIX TPAHCIOPTHBIX OpraHmsanuii. B HacTos-
njee BpeMs Ha TeppUTOPUM HE3aBUCUMOIO U
HeMTpaabHOTO TypKMEHUCTAaHa COOPYXXEHbI U
(YHKUVOHUPYIOT CjIeAyIolliyie aBTOMOOGUIbHbIE
TPacchbl, OTHOCSIIMECS K MEXXIYHAPOAHBIM TPaHC-
MOPTHBIM Kopupopam: Amnrxabag-Jlamiorys; Ari-
xabam — TaymaH; Typkmen6Gamm — Amrxabam —
Mapsi — TypkmeHabaT — @aparn — rpanuiia ¢ Y3be-
kucranoM; Keisputapbar — Tygpuonym; TyprMeH-
6amy — lapa6oras. MapuipyTbl BbIllIeyKa3aHHbBIX
TPaHCIIOPTHBIX MarucTpasneii MpoosKeHbl 1Mo Tep-
PUTOPUM BCeX MSTU BesasiToB. Kak oTMeuaroT crie-
IMaMINCThI, HAaOGMIOMAaeTcs] UX YCKOPEHHBIN pPOCT
KaK TOProBO-HOJUTUYECKOTO TaK UM TPAHCIOPT-
HOTO 3HaueHus [2, 3.

Haunbonee BakHYI0O 3SKOHOMMUYECKYIO PpOJIb
MMEIT aBTOMAarucTpaiu, pacxosiimecss OT CTO-
JIuLbI-Topoa Anrxabama 1Mo BCeM HaIpaBIeHUSIM
K IIEHTpaM BcexX ISITH BeasgToB: Amixaban — Typk-
MeHabaT, Amixaban — Typkmen6aiiu, Amxabag —
Hamrorys u Amxaban — Mapsl. ['ocymapcTBeHHBIN
KOHLIepH «TypKMeHaBTOE//Iapbl» BBIMIOTHSIET BCE
paboThI, CBSI3aHHbBIE CO CTPOUTEIBCTBOM M PEKOH-
CTPYKIIMEl aBTOMOOMIbHBIX TOPOT, a TaKKe Heoo-
XOAMMBIM TEKYIIMM UX PeMOHTOM. JJaHHbII KOH-
LiepH pacrojiaraeT COBpeMeHHO TOPOsKHO-CTPO-
UTEJIbHOM TEeXHUKOI, U3 KoTopoii 6osee 70 % co-
CTaBJsIeT aBTOMOOWMJIBbHBIN TpaHCIOPT. Kpome
TOro, JMAAHHAsl TOCYJApCTBEHHAasi OpraHuU3alus
KOHTPONUPYET 3aBObI IO TPOU3BOJICTBY achasib-
TobeToHa [4, 5, 6].

Heo6xoauMO OTMETUTb, UTO IMPU CTPOUTENb-
CTBe aBTOMAarucTpaueii MCIONb3yeTCs MeCTHBIN
CTPOUTEJIbHBIN MaTepuan-HeTsHOIt 6UTYyM. AHa-
JI/3 XMUMUUYECKMX MapamMeTPOB OKa3bIBaeT, UTO OH
MpeCcTaB/sIeT COO0J TOCTATOUHO BSISKMIA ITPOIYKT
YEPHOTO 1IBETA, KOTOPBIM OTJIAMYAETCS MOHMKEH-
HOJ1 KaK 371eKTPONPOBOAHOCTbIO, TaK U TEIJIOIPO-
BOJIHOCTBIO. Takke ISl JHAHHOTO XMMMWYECKOTO
MPOAYKTa XapaKTepHa BOJOHENMPOHUIIAeMOCTb U
ra3oHeINpoOHMIIAeMOCTb, a TaKXke TOBbIIIeHHAs
CTOMKOCTb K HEKOTOPBIM XMMUYECKUM peareHTam.
BrlllieykazaHHbIe KaueCTBeHHbIE XapaKTePUCTUKA
M0 XMMMUUECKOMY COCTaBy IPUBOLAT K BBIBOAY,
YTO HeTSHOI 6GUTYM OTHOCUTCS K Haubosiee mom-
XOASIIMM CTPOUTEIbHBIM MaTepuaaoM, UCIIOb-
3yeMbIX IIPM CTPOUTENBCTBE aBTOAOPOT. [loaTOMy
[T TIPOU3BOACTBA KaueCTBEHHOTO JIOpPOXXHOTO
outyma B CeiimMHCKOM HedTenepepabaThIiBao-
IIIeM 3aBOJie, PacIo/IoKeHHOM B Jle6arckom Besia-
sTe, 6bl71a BBEJeHA B CTPOi HOBEIast TEXHOJIOTH -
Yyeckasl yCTaHOBKa IO MPOM3BOACTBY MECTHOTO J10-
poskHOro 6uryma. J[laHHas WHHOBAIMOHHBIN

MEeTO/T TIOJTyYeHUS TOPOKHBIX OUTYMOB U3 TOOBI-
BaeMoJit Ha Tepputopuy TypKMeHMCTaHa HepTU
COOTBETCTBYEeT MeXKAYHAPOJHBIM CTaHAapTaM.
Paspa6oTaHHass MeTOIMKa MOAO60pa HAUTYUIIEro
COOTHOIIIEHUS OUTYMa M COOTBETCTBYIONMX 106a-
BOK /1aeT B pe3y/bTaTe yjydllleHVe OLHOTO WU
HECKOJIbKVMX CBOVICTB TOTOBOTO GMTYMHOTO Mare-
puana.

OnmHa U3 KPYIHENMX GUTYMHBIX YCTaHOBOK
OblJla BBeIeHa B SKCIUIyaTallMIO B Hallleil cTpaHe
BankaHckoM Benasite Ha TypKMeHOGAUIMHCKOM
HedTelepepabaThIBalONIEM 3aBofe. PekomeH[y-
eTCsl BBeCTU 3eCh B SKCIUTyaTali0 MHHOBAI[MOH-
HYIO T€XHOJIOTUIO C UCIIOJIb30BaHMEM B KauecTBe
MOIM(GUKATOPOB MECTHBIX OTXOMIOB ITPOIMJIEHA U
MoIMTUIeHA. JlaHHbIe ITOIMepBI 711 OUTyMa SIB-
JITIOTCSI HAWUTYUIIMM XMMUYECKUMU ToO6aBKaMu,
CITOCOOHBIMY MTPOAJIEBATh CPOK CITYKOBI OUTYMa B
pesy/ibTaTe MPUIAHUS UMS MM COOTBETCTBYIOIIUX
CBOJCTB, KOTOPbIe COAENCTBYI0O 0Opa30BaHMIO J0-
CTATOYHO MPOYHOI XMMUYECKOI CBSI3U MeKAY O1-
TYMOM U JPYyTMMU MaTepuaiaMu.

Heo6X0ayIMO OTMETUTD, UTO B GUTYMHBIX KOM-
TO3UTHBIX MaTepuaaax MPUMEHSIIOTCS pa3IndHbIe
BUIbl TOJIMMEPOB, KOTOpble YBeIMUMBAIOT BO3-
MOKHOCTM MX TIOBTOPHOTO M}CIIO/b30BaHus. B
HacTosiee BpeMsI B Hallell cTpaHe pa3paboTaHb
COBpPEMEHHbIe TEXHOJIOTUM II0 IepepaboTKe U
YTUWIN3AIUY OTXOZ OB BBIMIEIINX U3 UCIIOJIb30Ba-
HUST aBTOMOOM/IbHBIX 1IMH. OCHOBO¥ TaHHO TeX-
HOJIOTMYECKOJ CXeMBI SIB/ISIETCS M3MeJIbueHe aB-
TOMOGW/IBHBIX IIVH, APYIUX U3HOIIEHHBIX DPE3U-
HOTEeXHUYEeCKUX U3Je/INii C 11e/IbI0 MOoTydeHus pe-
3MHOBOJ KPOIIKYM MM TTopoiika. Hanbomnee mpaxk-
TUYHBIM SIBWICSI METOH, MeXaHM4eCKoil Iepepa-
O60TKM.

BoBiieueHue B XO3SIIICTBEHHBINI 060POT TaKUX
MIPOAYKTOB BTOPUYHOI ITepepaboTKM MIMH, TaKUX
KaK pe3yHOBas KPOIIKa, CyleCTBeHHO PelInT Psifi
3a7a4 B 00/1aCTH YIYUIIeHNUS KaUeCTBa CTPOUTETb-
CTBa aBTO/IOPOT U TTPOU3BO/ICTBA MHHOBALIMIOHHBIX
BBICOKOYCTOMYMBBIX Matepuanos [7, 8]. Vicnonb-
30BaHMe BTOPMYHOIO TMOJUIIPOTIMIEeHA U TOJu-
3TWIeHa B KauecTBe XMMUUecKoro MoaudukaTopa
IOPOKHOTO GMTYyMa ITO3BOJISIET MOJYUUTD ITOJIU-
MepHO-6UTYMHYIO BSDKYILYIO CMech, KOTopas 6y-
IeT MMeTb 0ojiee MUPOKUI TeMIIepaTypPHbI MH-
TepBaJ ¥ 00JIaflaTh 3HAUUTETbHBIMU 3IACTUU-
HBIMMU CBOVICTBAMM.
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SOME ASPECTS OF THE DEVELOPMENT
OF ROAD CONSTRUCTION IN TURKMENISTAN

Abstract. A comprehensive analysis of the current state of road construction in Turkmenistan has been carried
out. We have to conclude that the construction and reconstruction of the road transport network are among the
priority areas of the development of the domestic economy, being an integral part of international transport and
transit corridors. The analysis of the innovative methods used to improve the quality of road bitumen at the enter-
prises of our country is carried out. The expediency of using waste rubber products, including car tires, in the pro-
duction of road surfaces in order to improve their quality characteristics is indicated.
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OPPORTUNITIES FOR THE DEVELOPMENT
OF BUSINESS TOURISM IN THE NATIONAL TOURIST ZONE “AVAZA”

Abstract. The possibilities of organizing business tourism in the National Tourist Zone "Avaza" are considered.
The features of the development of congress tourism on the Caspian Sea coast are shown. The importance of the
formation of a major transport hub in the city of Turkmenbashi, which contributes to attracting foreign investment,

including in the national tourism industry, is indicated.

Keywords: National tourist zone, business tourism, tourist infrastructure.

In independent and neutral Turkmenistan, the
Avaza National Tourist Zone makes a significant
contribution to the development of business tour-
ism. Effectively using the high tourism potential of
the Caspian region, our country thereby creates a
solid foundation for further comprehensive devel-
opment and fruitful cooperation in the implemen-
tation of joint projects with foreign investors.

The national tourist zone "Avaza" on the shore
of the Caspian Sea is one of the most popular hol-
iday destinations in Turkmenistan. This National
Tourist Zone is an example of the state's concern
for the health of the nation and the creation of fa-
vorable conditions for the recreation of residents
and guests of our country. The Turkmen coast of
the Caspian Sea is famous for its golden sandy
beaches, amazing seascapes, and mild climate. But
itis also an ecologically unique natural area. So the
team of the world-famous French oceanographer

Jacques Yves Cousteau specially studied this water
area.

By the size of its basin, the Caspian Sea is con-
sidered the largest closed reservoir on Earth. Its to-
tal area is 378,400 km2, which is about 18% of the
total area of the world's lakes and 4.5 times the
area of the second largest lake in the world - the
Upper One (84,100 km2, North America). At the
same time, the area of the Caspian Sea is commen-
surate and even significantly exceeds the area of
some seas of the World Ocean: the Baltic (387,000
km2), the Adriatic (139,000 km2).

The maximum depth of the Caspian Sea is 1,025
meters. In terms of maximum depth, the Caspian
Sea is second only to Lake Baikal (1,620 m) and
Lake Tanganyika (1,435 m). The average depth of
the Caspian Sea, calculated by the bathygraphic
curve, is 208 meters. At the same time, the north-
ern part of the Caspian Sea is shallow, its
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maximum depth does not exceed 25 meters, and
the average depth is 4 meters.

The relief of the bottom of the northern part of
the Caspian Sea is a shallow undulating plain with
banks and accumulative islands. The average
depth of the Northern Caspian is about 4 — 8 me-
ters, the maximum does not exceed 25 meters. The
Mangyshlak threshold separates the Northern Cas-
pian from the Middle One. The middle Caspian is
quite deep, the water depth in the Derbent depres-
sion reaches 788 meters. The Absheron Threshold
separates the Middle and Southern Caspian. The
Southern Caspian is considered deep-water, the
depth of water in the South Caspian Depression
reaches 1,025 meters from the surface of the Cas-
pian Sea.

Since the Caspian is an internal body of water,
its level is influenced by the general inflow of riv-
ers, tectonic processes and the unique Kara-Bo-
gaz-Gol Bay. The level of the bay is noticeably
lower than sea level and sea water is constantly
flowing into the bay. The world's most significant
reserves of Glauber's salt, the most valuable raw
material for the country's chemical industry, are
also concentrated here.

According to one hypothesis, the Caspian Sea
got its name in honor of the ancient tribes of horse
breeders - the Caspian, who lived in the 1st millen-
nium BC on the southwest coast of the Caspian
Sea. In total, the sea had about 70 names from dif-
ferent tribes and peoples.

From north to south, the Caspian Sea stretches
for more than a thousand kilometers, so its climate
varies significantly. Changeable weather is caused
by intrusions of cold Arctic air, and warm air from
the Mediterranean and Iran, moist Atlantic air
masses and dry air from the desert territories of
Central Asia.

The Caspian Sea is distinguished by its special
composition of various trace elements useful for
the human body. Medical scientists confirm that
sea bathing gives a hardening effect, the human
body is comprehensively affected by both temper-
ature and chemical composition of water, clean sea
air containing more moisture, ozone, salt crystals
and phytoncides. The salts of minerals contained
in the sea water of the Caspian Sea - sodium, po-
tassium, magnesium, calcium and others, as well
as trace elements — iodine, bromine have a positive
effect on the activity of the nervous system and
metabolism.

With the optimization of transport flows in the
Eurasian space, interregional and intercontinental
ties are gaining a new strategic perspective. Of

course, the decision to build the port was dictated
primarily by internal needs. The west of Turkmen-
istan, the Caspian coast is one of the most dynam-
ically developing regions of our country.

The International Seaport of Turkmenbashi, lo-
cated on the coast, forms a powerful industrial, en-
ergy, transport, and communication infrastruc-
ture, and the foundation of the modern gas chem-
ical industry is being laid.

And the modern port infrastructure will give a
powerful impetus to the national economy, at-
tracting investment in its various segments, in-
cluding the tourism sector. The modern seaport is
intended to become the most important link in the
formation of a modern maritime transportation
system, creating the most favorable conditions for
access to the Black Sea coast, to the countries of
Europe, the Middle East, South Asia and the Asia-
Pacific region, allowing significantly reducing dis-
tances and travel time for large-scale cargo flows.
The international seaport of the city of Turkmen-
bashi can be called historical without exaggera-
tion, since its implementation takes the country to
a new round of relations, contributing to their full-
scale integration into the international system of
economic relations, increasing the role of Turk-
menistan as an important center of transit com-
munications.

In addition to favorable climatic conditions, the
choice of the city of Turkmenbashi and its environs
for the creation of the first National Tourist Zone
in Turkmenistan "Avaza" is also due to the richest
reserves and diversity of natural resources of the
Caspian region. Huge hydrocarbon resources, de-
posits of mineral raw materials for the chemical in-
dustry and the construction industry are concen-
trated here, which is an important factor contrib-
uting to attracting foreign investment. The very
creation of this zone is distinguished by a funda-
mentally new approach to the realization of the
enormous natural and economic potential of our
state due to the diversification of all spheres of the
national economy.

The construction of the Exhibition Palace,
Business Center, cultural and entertainment com-
plex has made Avaza not only a place of mass rec-
reation, but also a place of economic activity, busi-
ness and business meetings, festivals, forums, ex-
hibitions, conferences and summits. In an inde-
pendent and neutral state, government agencies
also make a significant contribution to the devel-
opment of business tourism, which ensures signif-
icant prestige of the events organized here and
great attention to them by the world media. The
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specially constructed Congress Center is a majestic
structure designed for high-level international
meetings, conferences, business and cultural fo-
rums.

Every year, a number of major international
events are held here, including the international
conference "Main directions and potential of tour-
ism development in Turkmenistan”, held in March
2023. The peculiarity of business tourism in Avaza
is that it offers events in the atmosphere of the re-
sort. Coming here to participate in exhibitions,
seminars or conferences, business people not only
solve their questions about their direct activities,
but can also get acquainted with local objects of
educational tourism at the same time [1, 2].
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OPPORTUNITIES FOR ELECTRONIC LEARNING OF ENGLISH
IN HIGHER TECHNICAL EDUCATIONAL INSTITUTIONS

Abstract. The necessity and high practical significance of using the Moodle LMS software system for teaching
students English in technical higher educational institutions is shown. Due to its versatility, this system is available
for a comprehensive analysis of student performance, which makes it possible to organize a more effective educa-

tional process of teaching a foreign language.

Keywords: English language teaching, innovative methods, software LMS system Moodle.

hen teaching English in technical higher ed-

ucational institutions, first of all, a compre-
hensive analysis of the features of the specialties
in which students are trained is necessary. The in-
troduction of innovative methods of teaching Eng-
lish has also proved its effectiveness, which in-
clude the active use of multimedia tools such as
computer training programs and electronic train-
ing courses in the teaching process [1, 2, 3].

The closest interactive interaction between the
teacher and the students being trained is possible
when developing specialized training courses us-
ing the Moodle software LMS system. To use it, you
need to have a web browser. Thanks to this system,
the teacher systematically monitors the students'
performance of practical tasks, sets the points they
receive and gives detailed comments on the work
done. This system allows you to supplement the
content of each lesson with a variety of texts, aux-
iliary files, colorful presentations and video files.

The use of the Moodle software LMS system al-
lows teachers to freely manage the software set-
tings of the course being studied, including

electronic monitoring of student attendance. It
also creates an opportunity to download the nec-
essary educational information at a convenient
time for the teacher, which also becomes available
to students.

An important feature is the organization of ed-
ucational consultations on this electronic system.
Messaging systems are used to communicate be-
tween the teacher and students. For group com-
munication, the use of forums and chats is pro-
vided. As additional means of communication, it is
possible to use specialized video communication
software.

As practical research shows, consultations help
students fill in existing gaps in the development of
certain topics. Consultations also help the teacher
to get to know students better, first of all in mas-
tering theoretical material, methods for solving
certain tasks. According to their scope, consulta-
tions are divided into individual and group. Con-
sultations are conducted on the basis of voluntary
attendance of students or in the form of compul-
sory attendance. Voluntary attendance is based on
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the student's awareness of their gaps in the devel-
opment of the course and the desire to fill these
gaps. The student turns to the teacher for advice
on these issues, as well as for help in preparing re-
ports, abstracts. Mandatory consultations are
held, first of all, for underachieving students. In
this case, the consultation is used as an additional
control over the mastering of the material by such
students.

It should be emphasized that the correct organ-
ization of pre-examination consultations allows
students to better understand the structure of the
course and the logical relationship of individual
topics. There is a methodology for conducting two
consultations. One of them is held at the end of the
semester, the second-the day before the exam. At
the first consultation, the teacher talks about the
organization of the exam, recommends literature
that needs to be studied in preparation for the
exam, highlights complex topics that need to be
paid more attention to. The teacher gives recom-
mendations on the best organization of prepara-
tion for the exam, gives advice on the working day
during the session. At the second consultation, the
analysis of unclear issues that occur when study-
ing certain topics is carried out. The teacher an-
swers students' questions, explains difficult or in-
comprehensible questions to students. Two meth-
ods of organizing answers to questions are the
most common. The first method involves answer-
ing questions in the order in which they are re-
ceived. The second method involves collecting
questions in writing, systematizing them by topic
in compliance with the logical sequence of the
course being studied [4].

Passing the exam in electronic format allows
you to conduct a survey of a significant number of
students and prevents possible copying of exam
assignments. The high speed of automated task
verification allows you to significantly increase the
objectivity of the assessment. In order to identify
progress in the assimilation of educational mate-
rial, a test is used to determine progress during
training.

It has different requirements than the test for
determining the level of knowledge of the lan-
guage, because it does not so much test the
knowledge of students, as it gives the teacher feed-
back — how much the lesson material has been
mastered, to what extent the application of the se-
lected techniques has been successful. Progressive
tests are most often compiled individually, taking
into account the characteristics of the material
passed.

There are also test tasks of the type of choice
from several options. Currently, they are not very
popular, but nevertheless they are used, since
open questions require strict objectivity when
checking, which is unlikely in case of possible
spelling errors. But the task of the listening test is
determined not to identify such errors, but they in
any case reduce the positive impression of the an-
swer that is correct in essence. And the more de-
tailed the evaluation criteria are, the more difficult
it is to pay equal attention to all aspects and nu-
ances.

Unlike progressive, language tests, or tests to
determine the level of knowledge of a foreign lan-
guage are clearly standardized. First of all, they
rely on a system agreed at the European level, -
Common European Framework of Reference
(CEFR: Common European Framework of Refer-
ence). This system of English proficiency levels
was developed with the aim of bringing the meth-
ods of assessment and teaching of foreign lan-
guages to a common standard and recommended
by the Council of the European Union for the cre-
ation of national systems of assessment of lan-
guage competencies.

Let's consider the most common types of test

tasks. The entrance test is given at the beginning
of the study of the topic and is aimed at preventing
academic failure associated with the presence of
gaps that prevent the successful assimilation of
new information. The intermediate test is given
after studying the new material. The main purpose
of this testing is to check the correctness of repro-
duction and understanding of definitions, rules,
algorithms by students, since productive creative
learning cannot be from scratch, without repro-
ductive training. Tests of the third type, intended
for final control, are given after training exercises
for the application of new knowledge. This test in-
cludes questions to determine the depth of the
theoretical material.
Practical research of specialists leads to the con-
clusion that the best results in the process of
teaching English to students of technical universi-
ties can also be achieved with a strict sequence of
methodical steps of the teacher. That is, it is con-
sidered expedient to gradually move from elemen-
tary mastery of language means to the formation
of basic speech skills [5, 6].
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ITPUHIIUITBI KATETCKOI'O OBPA30BAHUSA B PYCCKO! JIUTEPATYPE

AHHomauwl. Cmames nocssuieHa onucaHur OCHOBHbulX NPpUHYUNOS, u()eaﬂoe, HpasCmeeHHbslX 3adKOH08 couu-
abHO20 AB/IEHUS «KAOemCmeo» Ha npumepe npo3auueckoz2o )Q/aO)ffecmseHHOZO mexkcma H.C. Jleckosa «Kadem-

ckuti MOHACMbLPb».

Kniouessle cnoea: xydoxcecmeennoe npouseedeue, «<kademcmao», UCMopus, Kademckuii Kopnyc, npaseoHux,

MOHACMbIPb.

H3BeCTHO, YTO KaJeTCTBO B Poccuu — yCTosB-
uieecst COIMabHOE SIBJIeHNe, CTaBliee ONHUM
M3 CMMBOJIOB Hallleli CTpaHbl, HaBCerAa BITMCAH-
HBIM B €e UCTOPUYECKYIO TaMsITh.

O6paTMBIINCD K MCTOPUM KA €TCKOTO Jejia, MbI
BBISICHMJIM, UTO MCTOKM KaJeTCKUX YUWJIUII, T10-
SIBUJIUCH BO BpeMeHa IpasiieHusi [TeTpa Benuxoro.
AnHa MoaHHoBHa (TuieMsiHHUILBI [leTpa I) ¢ npu-
XOJIOM K BJIaCTM HauMHaeT CO3/1aBaTh KajeTcKyue
KopIyca Kak «(popmy BOCIIUTAHUS U MOATOTOBKMU
monoaexu K caykeHuto llapio u OTeuecTBy».
OduimanpHast 4aTa OCHOBAaHMSI KaJIeTCKUX KOPITY-
coB - 1732 ron. UmeHHO B Poccun KageTcKue Kop-
Iyca MoHavaay ObLIM 3aayMaHbl Kak yueOHbIe 3a-
BeIeHUST «JJIsl TIOATOTOBKM BBICOKOKY/IbTYPHBIX
rpaxkfaH, TIPUTOIHBIX K CAYKeHUIO Ha BCeX MO-
MpUIaX TOCyZAapCTBEHHOV U  OOIIEeCTBEHHOI
SKU3HU .

3a 290 neT cBOEV UCTOPUM «KaTEeTCTBO» IIpe-
TepIIesio OnpeieieHHbIe U3MEeHEeHMSsI, HO 3TO SIBJie-
HMe He YTPaTUJIO CBOeli aKTyaJIbHOCTU U B 21 Beke.

KapeTckuit Kopryc — Haya/ibHOe€ BOEHHOEe
yuebHOe 3aBeleHMe (KOPIyC) IO IIporpaMme
CcpefHel IIKOJbI C TIOJHBIM IMAHCUMOHOM [IJIS1 TIOA -
TOTOBKM MOJIOIEXM K BO€HHOI Kapbepe. PaHble
10 OKOHYaHUM MOJIHOTO Kypca CTYJIeHTOB IIPUHU-
MaJjiu He TOJIbKO B BOeHHbIe YUM/INIIA, HO U B BbIC-
niMe yuyeOHble 3aBeieHNs 6e3 5K3aMEeHOB.

KpoMe M3BeCTHBIX MCTOPUMYECKMX (DAKTOB B
JaHHOJi paboTe [/ HaC ObLJIO BasKHO PacCMOTPETh
BO3MOSKHbIE MHTepIpeTalun «KaJeTCTBa», OCHO-
BBIBAsICb Ha TEKCTbl XyOOKECTBEHHON JiuTepa-
TYPbI, TAK KaK MMEHHO JINTepaTypa Kak BUJ UCKYC-
CTBa coueTaeT B cebe (haKTOIOrNIeCKyI0 TOYHOCTD
MCTOPUM U XYA,0KeCTBEHHbBIN BbIMBbICE].

VI3yuuB nuTepaTypy, B KOTOPOi MOJHUMAETCS
TeMa KaJeTCTBa, Mbl OCTAHOBWIMCh Ha MPOU3Be-
menun H.C. JleckoBa «KameTckuit MOHaCTbIpb». B
CBOeil paboTe MBI PeNIMIM PacCMOTpeTh o6pas

«KaJeTCKOTO HACTAaBHMKA» (MMEHHO 3TOT TePMMUH
MbI 6yIeM MCITOTb30BaTh B HAIIIeH CTAThe).

V3BecTHO, UTO caM IucaTelb HUKAKOIO OTHO-
IIeHMs K KaJleTCTBY He uMes. Ho ero paccka3s oc-
HOBBIBAETCS HAa BOCIOMMHAHMSAX OBIBIIErO Ka-
JIeTa, OCHOBATeJIsI u3garenbcTBa «OOIIecTBeHHAs
nosb3a» [.JI. [ToxuToHOBA. DTO MIO3BOJISIET IIMCa-
TeJII0 PUCOBATh CBOUX T'epOeB, UCIIOIb3YI0 peab-
HbIe UCTopuUecke aKThl.

JleckoB 151 CBOEro IMPOU3BEIEHMS BbIOUpAET
Ha3BaHue «KageTCkuit MOHACTBIPb». TOIKOBbBINM
cnoBaps [I.B. ImuTpueBa naet ciaemyromiee orpe-
JleJieHVe CJIOBY «MOHACTBIPb»:

«MOHACTBIPb — 3TO PEIUTMO3Has OBIIMHA MO-
HaxO0B WM MOHAXMHb, KOTOpas MpUHMUMAET efu-
Hble IpaBuJja XXU3HM (YCTaB) M 3aHMMAETCS XO35ii-
CTBEHHOI JesITeJIbHOCThIO».

B Hamem MOHMMAaHMUM CJIOBO «pPeIUTMO3HAas»
yIOTpe6ISTh HE YMECTHO, a BOT CTpeMJIEHME KUTh
B 3aKpbITOM 3aBeJleHUM II0 CTPOTOMY YCTaBy, KO-
TOPBII HUKOMY He M03BOJIEHO HapyIlIaTh — OCHOB-
HOJi IPUHLIAII XXKUTeJIel 1eCKOBCKOIO MOHACThIPSI.

Kpowme Toro, B MoOHacThIpe monu cayxkart bory,
a B KaJIeTCKOM KopIryce — ciaykaT OTedyecTBy. ITO
MO3BOJISIET CAEJIaTh BBIBOL, UTO «CIy>KeHUEe» KakK
OCHOBHO CMBICJI OTHECEHHOCTM K MOHACTBIPIO CO-
omonaetcss. MOHACTBIPU SIBJITIOTCSI TYXOBHO-pe-
JIMTMO3HBIMHU LIEHTPaAMM COLMATBbHOTO CIIY>KEHUSI,
KyJIbTYpbI, 00pa3s0BaHMsI, PEIUTMO3HOTO MCKYC-
cTBa. B 3aBeeHuM 4151 KafieT IIpU CTPOTOi AUCIU-
IUIMHE Y OTPBIBE OT CEMbM TOXKE IMPOUCXOIUT 00-
pa3oBaHMe KaK KyJIbTYPHOE, TaK M HPaBCTBEHHOE.

CBOMX «KaJeTCKMX HAaCTaBHMKOB» PacCKa3uMK
Ha3bIBaeT «IIpaBeJHUKAMMU».

B nipaBoc/iaBHOM CJ/IOBape HaxO4UM, YTO «IIpa-
BEIHUK» — 9TO YEJIOBEK, CBSITOI, KOTOPBIN, Oyayun
MUPSIHMHOM U KUBSI B MUDY, BeJ CBATYIO U Ipa-
BEeIHYIO XX13Hb. IMEHHO TaKk BUAUT CBOUX HACTAB-
HMKOB repoii pou3BeeHus, Hafessl UX TUTYJIOM
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«CBSITOM». Be3yc/IoBHO, eCTh Onpejie/ieHHbIe CXO/ -
CTBa repoes IIpou3BeeHMs1 JIeCKoOBa I MOHAXO0B: Y
HUX HeT cemeli, OHU XUBYT B 3aKPbITOM MecCTe,
CJIeyIOT YCTaBy.

Ocoboe BHMMAaHME B TIOBECTH YAEISIeTCS OIU-
CaHMIO TeJarormyeckoro MMUPOBO33peHUsT TJlaB-
HBIX repoeB. B 1300paskeHNM BCeX «UeThIpex mpa-
BeTHMKOB» Mbl MOKEM ITPOCIEIUTD «UePThbI T'yMa-
HUCTUYECKO) TMemaroruky, BbIpaKaOIIuiicsI B
TOM, UTO Ha MlepBOe MeCTO B BOCIUTAHUU B TIOHU-
MaHUM «IIPaBEIHMKOB» BBIXOIUT JIMYHOCTH yUe-
HMKa, €r0 MOTPEOHOCTY B MOJIYYEHUM KAaYeCTBEH-
HOT'0 06pa3soBaHMSI».

CrnegyeT OTMETUTh, UTO, TOBOPSI O UeThIpex
IIpaBeJHMKAX, pacCKa3uuK He OTBOAUT UM OIpe-
JleJIEHHOTO MecTa. XOTs omnucaHuio Ilepckoro oH
yaensieT 60Jbllee BHMMaHKe. B mmpoiiecce paccyk-
IleHUs aBTOp IPUXOIUT K BBIBOLY O TOM, UTO Y
BCeX TrepoeB, Pa3HbIX Ha MepPBbIi B3IJISIA, MHOTO
ob1ero:

e  BCe OHM He MMEIOT CeMbU U COOCTBEHHBIX
nereit;

e  JKMBYT Ha TEPPUTOPUM yueOHOTO 3aBeje-
HMS, IPAKTUIECKM He TIOKUAASI ero Ipeaerbl;

e  OHM BCe 3HAIOT CBOE IeJI0 U OTHOCSTCS K
HEMY CO BCeJi OTBETCTBEHHOCTBIO U JTI0O0BbIO;

e  OHM MHOTO IIPOBOASIT BpEMEHU C BOCIIU-
TaHHMKaMM, BCe BpeMsI pa3roBapuBalOT C HUMM,
BHMKasl B X IIP06/IeMbl, MbITASICh IIOMOYb;

e  OHM JIIOOAT KajgeT TakK, YTO Yy KaJeT He
OCTaeTCs B 9TOM HUKAKUX COMHEHMIA;

e  TJIaBHBINM MPUHLNII IJIT HUX — YUUTh COO-
CTBEHHBIM IIPYMEPOM.

WTak, mpoaHaJIu3MpOBaB 06pasbl BCEX «UEThI-
pex» MpaBeHMKOB, Mbl MPUILIU K CJIeAYIOIIEeMY
BBIBOAY: O6pasoBaTejbHas CUCTEMAa, BbICTPOEH-
Hasi UMM, OCHOBBIBAETCS Ha MPUHIIUIIAX TyMaHM-
CTMUECKOJ IeJaroruku. Bce yeTBepo HMUKOrga He
nmpuberaayu K TeJecHbIM HaKa3aHUSIM M KaTero-
PUUYHO BBICKA3bIBANIMCh IPOTUB HUX, OE3HpaB-
CTBEHHOe€, XajJlaTHOe OTHOIIeHME K CBOMM BOCIIN-
TaHHMKAM JIJIsI HUX ObUTO HegomycTuMo. OHM Ipo-
SIBJISLIV JIUIITB JTIOO0BB, OOPOTY U MCKPEHHIOIO 3a-
MHTEepPEeCOBAaHHOCTb B JajbHelIle XU3HU CBOUX
BOCITMTAaHHMKOB.

N3BecTHO, YTO TyMaHMCTUYECKas MeJarormka
— 3TO CMCTeMa Hay4YHbIX TeOpUii, yTBepKaarouas
BOCIIMTAHHMKA B POJIM AKTUBHOTO, CO3HATEJb-
HOTO, PaBHOIIPABHOTO YYaCTHUKA yUueOHO-BOCIIH-
TaTeJbHOTO TIIpOIlecca, pa3BMBAIOIIErOCsS IIO
CBOMM BO3MOXXHOCTSIM.

AHanu3 mokasaj, uTo ucropmyeckue HaxkThbl u
xygoxkectBeHHas1 uHTepnperanusi H.C. JleckoBa
OTHOCUTEJIbLHO TTOHSITU «KaJieTCTBO» n

«KaJeTCKMe HaCTaBHUKMU» pacxomsrcs. OmHaKo
HaM CTAHOBUTCS ITIOHSITHO, YTO IO MHEHMIO KaJleT
SIBJISIETCSI BaKHBIM, OCHOBOIIOJIATaIONINM, IIPUO-
PUTETHBIM B KaJIETCKOM 00pa30BaHMUNA.

Hamra paboTa Takske HOCUT MpaKTUUYeCKUii Xa-
pakTep. OCHOBBIBASICh Ha ITpOoM3BeAeHMe JIeckoBa,
MOSKHO TIPMBECTU TIpUMepbI-apTyMeHThI 10 pas3-
JIMYHBIM HaTIpaBA€HUSIM [J151 COUMHEeHUSI-PacCysK-
IeHus 13.3 o Tumy OI'D.

V3BecTHBIN (aKT, UTO ¢ Havyasia 21 BeKa KageT-
ckue Kopmyca B Poccuu mepexkuian Bo3poxkaeHme,
a CeroJiHs HaxoO[SITCS B pacliBeTe IMOIMY/ISIPHOCTH.
[louT B KaXAOM KpPYITHOM peruoHe Haiiei
CTpaHbl OTKPBITHI BOEHHbIE UM Ka3auby IIKOJIbI-
MHTEePHAThI, TAHCHMOHBI MMUHUCTEPCTBA OOOPOHBI
u MUC, npe3uaeHTCKUEe U IybepHaTOpCKue yuu-
JIMIA IIOJIHOTO ITAHCMOHHOTO TMIIA, B KOTOPBIX
IOHOIIIYU U AEBYIIKM TOTOBSITCS K apMeiCKO Kaphb-
epe npodeccruoHaIbHbIX BOEHHBIX CITEIMATNCTOB.

T'ocymapcTBO Tepen co60¥ MOCTaBUIO 3amady
BOCITUTAaTh KOHKYPEHTOCIIOCOOHYIO JIMUHOCTb,
Hay4YMUTh CBOOOTHO 0OIIATHCS HA HECKOIbKUX MHO-
CTPaHHbBIX SI3bIKAX, Uepe3 3aHSITUSI AOIIOTHUTE/b-
HOro 06pa3oBaHMS PaCKPbITh TBOPUECKIME CIIOCO6-
HOCTH, TIPeOCTaBUTh BO3MOKHOCTb 3aHMMATbCS
JIIOOMMBIMM BUIAMU CITIOPTA U JOOUBATHCS B 3TOM
YCIIeXOB ¥ MHOTMe ApYyTue 3a1aun.

CTporas IUCIUIUIMHA, YYBCTBO J10JITa U OTBET-
CTBEHHOCTM, 3[OpOBBIii MMATPUOTU3M, CIIOCO6-
HOCTb MBICJIUTDb, KaK TPaXKgaHUH, J000Bb K Po-
IVHE U TOTOBHOCTb B Ciy4yae HeOOXOIVMOCTU
BCTaTh Ha ee 3allUTy — UMEeHHO 3TO BCeraa OT/Iu-
Yasio BbIITYCKHMKOB BeJOMCTBEHHbBIX YUPEKIEeHM
Munob6opoHbl Poccum.

Mps1 BupguM, yto B XXI Beke MpOUCXOOUT BO3-
poXaeHMe MaBHeN Tpaguluu KageTCKUX KOPITy-
COB, ¥ HOBOE ITOKOJIEHME KaIeT I10c/Ie AOIToro Ie-
pepbiBa CHOBa pajyeT Ijas.

«Xusup — PonuHe, yecTb — HUKOMY!» — 3TOT
BEKOBOIi J1eBU3 PycCKuX MMMIepaTOpCKUX KaaeT-
CKMX KOPITYCOB ¥ CEroHS CJIY>KUT KaJleTaM, CyBO-
pOBIlaM M HaxMMoOBIIaM Poccuu BepHBIM OpyeH-
TUPOM B TeUueHMe BCero sku3HeHHOTOo MyTH. Mbl Be-
pPUM, UTO Tak OymeT Bcerma.
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BYXOBAIJIWNHOB OnumaskoH UxomMaKOHOBUY
MarucTp BTOPOro Kypca, MHCTUTYT MeKIyHapOAHbIX OTHOIIIEHWIA,
Kaszanckuii (ITIpuBomKCcKmit) demepaabHbIi YHUBEPCUTET,
Poccust, Peciyoniuka TaTapcraH, . KazaHb

MOP®OJIO'NMYECKHNE OCOBEHHOCTHN APABCKHUX ®OPM
MHOJ>XECTBEHHOTI'O YM1CJIA B TAJIPDKUKCKOM JINTEPATYPHOM
SI3BIKE XIX-XX BB.

AHHOmMauusa. Cmamaos nocesujeHa usyueHun conocmasumesibHo20 aHaU3a Mop@ponozuueckux ocobeHHocmet
apabckux popm MHOMECMBEHHO20 ULUCA 8 MAOHUKCKOM AumepamypHom a3vike XIX-XX @6. /lokasaHo, umo ypo-
8eHb ynompeoneHus apabckux popm MHONECMBEHHO20 UUCA 8 A3bIKe UCIOpUHecKUX NpoussedeHuli cpasHumenb-
HbIX Nepuodos oueHs 602am U OHU He0OUHAKO8bl N0 YNompeObieHuU.

Kntouessie cnoea: cyuiecmesumeslibHOe MHOMeCmeeHH020 Yucia, apa6c;<ue d)Oprl MHOMCEeCMBEeHHO020 Hucida,

XIX-XX 88., Moponozuueckue 0cobeHHOCMLL.

Haﬁmocn KM KaTeropusiMm IIymopa sKe a3
ajioMaTxoM OapyacTay TrpaMMaTUKUM MCM
6yma, MCM 60 OH a3 XMCCaXOU AUTAPU HYTK (Gapk
MeKyHaz. VIH KaTeropusy UICM ap 3a00HM ajabum
MYOCUDPU TOUMKI 6a MOHaHIM 3a00HXOM AUTAPU
Typyxmu S5pPOHM XaMUyH YHUBepCcanIus
(MyIITapakoT)-M MyXMMMM TpaMMaTukii 6a
mrymop padra, CONXOCT OUKKATUA MYXaKKUKOHU
3a00HIIMHOCK TOYMKY Qopcpo 6a xym vanb
HaMyJa Ba Jap MH CaMT SIK KaTOP MaXyXMIIXoe a3
YyOHMOM 3a00HIIMHOCOH aHYOM [0ja IIygaacrt.
Omysumm Tabpuxyu 3a60HM amaby Ba MyailsiH
HaMyOaHy OaBpaxoyu MHKUIIOGM OH 6a TaxX/IniIy
TaOKUKM MEPOCU XaTTUM JABPOHU Ty3allTa
B06ACTa acT, 3ep0 “TagKMUKY TaxX/IM1 Ba OMY3UIIN
3a60HM ajgaby [map Mapxwiaxou MyxTanudu
Tabpyuxit 6apou MyaiisiH HaMyIaHU XyCYCUSTXOU
JIyFaBy, TPaMMaTUKiA Ba yenybum 3a60HM agabun
acpxoy TYHOTYH €puM KaJIOH MepacoHan” [3; 2,
¢.53-59]. Tap3u mopdosnorum yambOaHIUM UCMXO
Iap 3a60HXOM TOYMKUBY (HOpCH MaxCy/lu JaBpau
HaBM WHKUIIOGM MH 3a00HXO HaOyma, Oalku
TabpUXM Oypy [nOapose mgopam. MH Taps3u
yaMbOaHIMM MCMXOPO METAaBOH a3 ocopu
O0KMMOHIay 3a60HM Gopcuyu KaguM Maimo
Hamyn. Bapou wmdomau IakaM YamMbyu UCMXO
acocaH IacBaHOXOM -X0 Ba -OH (-20H, -€H, -80H)
uctudoma memapaHa. 3abonmmHoc lapudos b.
3UMHM TaxXKUKOTU XYCYCUSITXOM MOPQOIOTUM

“Bamoeb-yi-Bakoeb” noupan Maxayau
MCTEbMOJIM TIaCBAHAM -X0PO HUCOaT 6a -OH 3UKD
HaMymaacT [3, c.41]. Mlosn, cababu

KaMMCTEebMOJIMM TIACBAHIM -X0 Iap OH 6oliam, K1
Iap 3aMOHM Tabaudy acap yambOaHIUM apabi

(yambOaHIMM CONMMMY IIMKacTa) Hucbat Oa
yaMbbaHINM TOUMKIA GapTapusIT OOUIT. VIH mamen
6ap OH acT, Ki IacBaHay -xo maap acpxou XIII - XIV
TaHxo Gapoy mdomay IIymMopay 4aMbyU MCMXOU
6edoH mcTudoIa Iryaaacr.

OpmartaH Basbyu yMymMuu 3a60HM amabum
IaBpapo Hacp, acapxoy HaCpuu Aap XaMOH JaBpan
Tabpuxi odapumairyga MyaissH MeHaMOSII, 3epo
KM Hacp coxay HMXOST Baceb acT Ba Xamanu
XYCYCHSITXOM 3a60HMpPO mJap XojaTu Tabwun
MHDBUKOC MeHaMosi. Bait 6apou myppa HUIIIOH I0-
IaHM MaH3apau ymyMmuu 3a60HM afgabi Hucbar 6a
HasM 030/Tap Ba papoxmaiimoHTap act [4, c.30; 5,
¢.50-57; 6, c.172-177]. A3 uH py, a3 omy3uIry 6ap-
pacyy ocopy Hacpuu gaBpay MyoCHp Ba JajIeIxon
map “®apxaHru 3a060HM TOYMKN” OBapmauryga
MabJIyM Tapaua, KU MUCMXOUM YOMEU TYPKUIO
MYFyIM nap gaBomu acpxou XV-XIX acocaH pap
MaHOabXOM TabpPUXil MAy4op MellaBaHn. Baie
oemrTapu OHX0O 6a Tesit a3 ucTebMOJ Gapomaza,
Jap 3a00HM amabuu X03Mpayu TOYMKIA Kapubd Kop-
Oyp[ HalTymaaH,

AcnaH, XaHTOMU UKTMUOOCU UCM a3 K 3a00H 6a
3a60HM AuUrap UCM Aap IyMOpau TaHXO UKTUOOC
Kapj[ia MemaBaj, TO Aap 3a60HM UKTMOOCKYHAH 1A
6a wyaxopuybau TrpaMMaTMK BOpuUI, LIyAaBy 6a
KOMIaxoyu MabMy/IM OH 3a60H yaMbOaHIii rapaai,.
Bane mMmyHoOcM6aTM UKTMOOCTY3MHMM 3a60HU
TOYMKI a3 apabit papoTap a3 MH acT, 6a MH MabHO,
KM KaJIMMaxou UKTUMOoCcUM apabil map KaTeropus
IIyMOpa HU3 TabCUPH XYAPO Aap 3a60HM TOYMKIA
rys3olITaaHn. A3 yymsa IIaKIM COMMMM YaMbU
apabit, Ku 6a 3a60HM TOYMKI JOXUJI IIyIaacT, 6a
BocuTan cypdUKCXou -0m Ba -UH Ba MIAKIN YaMbU
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mmKacta 6o €pum aekcusau moxwiid 6a aman
MeosII.

[aknxou yamMbyu apabdbi gap 6MUcEp MaBpPUIXO
JEeKCUMKOHMIA IIymaaHd Ba a3 IapagurMayu Xyr,
Yygo TapAaupaaH, Bajie Japavyau JeKCUKOHUIAHU
OHXO TYHOTYH Oyma, MH yYapaéH Iyppa aH4yoM
HaédTaacT Ba MIAKJIXOM YaMbu apabit 6Gapou
ndomam MabHOM TrpaMMaTUKMM YaMb Jap
ycaIyexou  TYHOTYH — X0JI0  XaM  uctudopa
MeIIaBaHI: acpop (CUpxo0), auixoc (Uaxcxo), ampoag
(mapagxo), aprop (Guxpxo), awwsop (uespxo),
agnoxk (panaxxo) Ba raiipa” [1, c.101].

HOap 3a00HM TABPOHM OMY3MII 6a 4Yy3 POXY
BOCUTaxOM YaMbOAHAMM TOYUKI, XaMUYHUH,
Tap3xXou YambOaHIUy apabii HU3 MaBKey KaJauai
oopaHn. XaMau BOXaxoe, KM Jap 0COpU
KuécimaBaHga 60 Tap3u yvyambbaHOuM apabu
maKaIy 4aMb rupudTaaHa, acocaH 60 Ay poxu
yamMbOaHIuM apabit:

1. Yambbaumum OypycT € “YaMbOaHIUMU
conum”.

2. YambbaHaMM HOZYPYCT € “YaMbOaHIM
MKacra”, CoXTa IygaaHy,.

[MacBauau apabum -ux pap “3adapHoman
XycpaB” (TO OH 4Yoe, KM MO a3 Hasap
ry3apoHueM) 6a yaliM Hapacul, BakTe 6a X0/aTu
MMpYy3aM MCTEbMOJM WH TTacBaHZ, Ha3ap KapaeM
MabJIyM TalIT, KM JAOUpPay MCTEbMOJIAIl Maxmy
act. Jlek, map 3a60OHM acapy TabpUXUMYCTOL
C.Aiun “Tabpuxu MHKMUI06M GUKpPH gap Byxopo”
YHCYpU HOMOyp/ia Xejie MabMyJl Ba cCepMaxcyn 6a
Hasap pacui, KM MH Iaguga sIke a3 XacCOUCH
O0opM3M MaB3yM MaBpPUAM KMEC XmcoOuma
memiaBan. bosp kaig Hamym, ku ycron C.AViHUA
racBaHAy -yH 60pe xaM MaBpUIM UCTUGHOIA KApOop
Hajomaact, KM gap 3abonm “3adapHoman
XycpaBu” HU3 Oupaa Hawyn: opusud [7, ¢.120],
xo3upum [7,c.104, 183, 186, 191, 217, 217, 218, 225,
227, 230]: ....xO0Xul JopeM, KU YMYMU MUIIIATU
COKUHUHU TIOWTAXT a3 OaliHM XyOX0 alIXOCOHU
coxubmamBapar... [7, c.185]; Perucron 6Gapou
M6paTU HO3UPUH KYIIITA IIaBi, 30TaH XyKMMU KaT/IN
Ty a3 Tapadu yaHOOM O MyXp IOymaact [7,
c.207]; ..ardomu MascymMuHu XamTconaa Ba
maxconapo «kobupbauya» [7, c.67]; 6apogapoHu
MmycnumuHu Xym [7, c.96]; Arap pacomnu amabit Ba
JaBOBMHU IIyapou MymaxkadoumuHu ¢Gopcupo,
TaHKUIOTU ylIaMoy GeaMasry MallOMXU GEUIMPO
Jap OH I[IOpYaxoM ajabuy MIUPUH MYTOJIMA
MeHamypaHz [7, ¢.96]; ...a3 pyu [OyHE TamMOM
06apxaM HaxypmaHM pacMM MHCOHMSATPO Ba Oap
GaitHu  masaymuHu TUpUGTOp XaHy3 TOMI0P
6ymanu cudaru madakarpo guaa [7, c.213].

Humiona € xym amomarxou udomay dambu
IYTOHA, KM 3a60HXO0M Kaaum a3 Kabwim dhopcum
00CTOH, CAHCKPUT aBECTO, AApP Xy[ OOIITAH/, JAap
3a00HM TOYMKIM OOKJ/ HaMoOHZaacT. MacajaH,

KajMMau ‘rym” gap dopcuyu 60CTOH gausa-my
IVIl, STbHE LIyMOpau OyroHa, Jap caHckput ghos
[8, c.4]. “Illymopau myroHa gap 3a60HM Kagyum aap
KaTopu Ay LIyMopay HoOMOapuiyma, MUCIK
3a00HXOM XO03Mpau CEMUTH, a3 4Yymiaa MUCIK
3a60HM apabit HM3, MaByyn Oym” [9, c.34].
lT'apuanme map 3a60HM amabuy MyOCUPU TOYMKIA
BocuTaxou cappu (Mopdosmorn) -u  udopau
IIaKAM 4YaMbM AyroHa a3 OaitH padraanm, 60
BYUYyAM OH Aap Bali IIyMmOpau AyroHau MCMxXo0e 4oi
JIOpaH[, KM OHXO TabuaTaH yy@QTaH/I: Yalim, Iy,
IO, IacT, J1ab, My3a, MaxCii.

Oap maBpay HaBM MHKUIIOPHM 3a60HM TOUMKIA
IIymMopau IyroHa acocaH Jap KaauMaxou apabu
60KJ MOHAAACT, KM OH 60 -aifH ndoma MelaBa,.
HumoHauxaHmaxoM TpaMMaTHKA [Oap 3a60HU
amabuu myocup 6apou udomau Imrymopayu gyroHa
MH IIyMOpau Ay Ba IacBaHAXOM yamMbOaHmi 6a
Xx1ucob6 MepaBaHZ, WAk 3yndxo, 3ynadoH,
Kadcxo, Haxpxo, Tapahx0 MabHUU IAKIXOU
yydTu apabum 3yncdaitH, KaBcaiiH, HaxpaliH,
Tapadaitupo ndona mexyHan” [1, c.101].

MyxakKMKOH map 3a60HM Gopcuu HaB MaByy/I
Habymanu ajgomatu xocce OGapom udoman
nrymopau AyroHapo 6a umHoGat rupudra, 6a
XyJiocae oMajaaH/, Ku IIyMopau IyroHa Ba 4amM’b
MymTapakang. dap padbTu IUpaoBapuy MaBOJ,
KaJIMMaxou 3apeHpo TapadaiiH, YyoHMbaiiH Ba
mappaiHpo Taiilo HamymeMm, Ku 60 poxu
yaMmbOaHaIUM OgyroHau apabi yamb Gacra
mrymaaHg: mapadgatiiu [10, ¢.33, 57, 67, 90, 103, 123,
156]: Ba pmap cosiu pmamnatu  abamgMyngaTH
TapadaiiH YyMxypy XaJIouK, Ku 6amoiien Bamoiien
Xas3paTu XOAuKaHna, 6a padoxusit Xon Ba 6a
daporu 605 6a J1aBO3MMOTM OaHIAry MIITUFOJ
TaBOHAHJ, HamyZd. Ba 06u OMy, KM MabXyAroxyu
MyaiisiH acT, a3 KaauMyJaiéM ITOOIIOXOHU MO3M
6a TakCUM a3 OH MaB3eb PO3ii IIy[a ry3allTaaHi,
aHIAPMH XaHTroMM (PappyXMHTU30M Ba Aap aiiému
Iy IaB/IaTK HEKyaHUYOM, mapagatin Hu3 6a XaMoH
Hacak 6a macTypu Mocabak MKAIOM Hamyma, Oa
IABIaTH XyOOZOLA KOHeb Ba MIOKMp Gomrem [10,
c.67]; [Hap Bokeb 6aA-MH KOHYH MyJAaTe
mapagpatin 6ap capu axn YCTyBOp Ba 6ap KaBin
Kapopu smui Badomop 6ymann [10, ¢.90]; Ankucca,
6ad-uH JacTyp Ba Hacak TO 6a SIK COJIM KOMMII
mapadgatiin 6a T03y 603 py3rop rysapoHuga Ba 6a
TOXTy TOpoy yMp 6a cap MebypmaHm. ap uH
MyOJaT gap Hasay CyITOH MaxMyIXoH MUKIOPU
Xa30p MapM Yyappopu XaHYapry3op a3 axepy
ampop a3 xap Omép yamb rapaupma oOym [10,
c.123]; ..60 TapTMOM YHTY Cy1 a3 mau
CUITaxXCOJIOPOHY JIallIKapy 3pOBY/ Mait map Imaii
pacupma, 6ap ¢aposu mymrrta 6apomana AuO, KU
TaMOMMM JIAIIKApU YOHUObALH Jap TaxTu Ha3apu y
HaMo€H 6yx [10, ¢.194]; ...MabMypPOHU STYMXOHAK
Pyc, k1 6a uxTUEpPU axBaHy WappaiiHu MakTabxou
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Humucnoxebran... [7, ¢.135]; mamapu xyn 6a
suépatu Xapamatiinu lllapugaiin mymappad mrymga
[7, c.129].

Oap wmuconmu oOxup TIMacBaHAM -aAliH [#ap
TalIaKKy/JIM MCMU XOC MIITUPOK HaMymaacT, Ku
ycrop C.AjtHi Xamarii sk Jabda 6a Kop 6ypaaaHI.

XMHM KMEC Ba OMY3UII aéH TraiT, Ku Aap
3a60HM agabuy TOUMKMM KapHu XX ajjaakaii MH
yHCypu cadpit a3 HyKTam Hasapu Kopbypa 6a
TYpyX¥ MacBaHAY KaMMaxCyJl AOXWI MeIIynaacrT,
K1 rydraxou 6070 mon 6ap MH act. [Tap 3a60HU
TOYMKI 603 6a Jurap KaJumaxou a3 3a6oHu apabi
MKTUOOCIIYIa Oy4op INyJaH MYMKWUH acT, Ku
aHYyoMaxoy 3bpo6H Jap OHXO MGO-HaKyHaHIAU
KaTeropusiu  IIymMopau MCMX0 0Oa  IIymMoOp
MepaBaH]I.

A3 yymsa, 6ab3e a3 MCMXOM [OyroHa, Ku 6a
3a00HM TOYMKI a3 3a60HM apabit JOXMJI ITyJaaH]
Ba MIAKIM [IyroHaM OHXO 00 EpuuM MacBaHIu
IOyroHacos3m apabm -alin udoma édraact, map
3a60HM TOYMKM XaM 6a XaMOH yYyamMbOaHIUM
OYTOTMM apabiul: KaecaliH, HaxpaiiH, 3yngari,
mapagaiin Ba xam 6a BocuTan Ccydhdurcexou
TOYMKI: KaBCX0, Haxpxo, 3yiadxo (3yndoH) Ba
Tapadxo vamMb Oacta MemaBaHA. AMMO
Kanmumaxou  3yikapHaiin-nakabu  Mckanmapu
MakayHin (oymoxmop), 3yHHypatiH-nakabu Yc-
MoH 16HM AddoH (coxubu Iy HYD), 3YAUCOHALIH-
mysaboHa, Xapamatin-Makka Ba MagyHa 6a XxaMyH
IaK/Iy apabualioH gap 3a00HM apabit 6e SIroH
ourapryni uctudoma MeiraBan. dap 3a6oHU
apabi macBaHmM -alin nmap Oapobapu wudoma
HaMyJIaHM IIyMOpau AyTOruy ucM 603 6a xomaTu
9bp0o6UM HACOMIO YappuM OH UIIOpa Meco3al Ba
Iap MH MaBpUJI, XaMuyH YOiTy3uHy haTxaBy Kacpa
IOHMCTA MelllaBaf. MacayaH, KaauMau TapadaiftH
Iap 3ab60HM apaby a3 pyiu mdomam urymo-pan
ucM 6a my tapadu 6a XaM CO3MIIKYHaHAA UIIOpa
MeKyHaJi, Aap Xole KM a3 HUTOXU TaxX/IWIu
CUMHTaKCUCUM 3a00HM apabil Kaaumau Maskyp 60

rupudTanu cybdukcu -aiiH € gap XouaTu Haco
Kapop Jopaj, & map XolIaTy Maypypii.
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MORPHOLOGICAL PECULIARITIES OF ARABIC PLURAL FORMS
IN THE TAJIK LITERARY LANGUAGE REFERRING TO 19*-20% CENTURIES

Abstract. The article dwells on the study of comparative analysis beset with morphological peculiarities of
Arabic plural forms in the Tajik literary language referring to 19'-20" centuries. It is proven that the level of usage
of Arabic plural forms in the language of historical productions of comparative periods is very abundant, and they

are not unique in terms of usage.
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BYIJIA Kpuctuna MuxaiioBHa
YUYUTEb UHOCTPAHHOTO S13bIKA (AHTJINICKUIL),
MBOY «JIo3HsTHCKasI cpeHsIsl 001e00pa3oBaTeIbHasI IIIKOJIa»,
Poccus, Benropopckast o6;1actb, POBeHbCKOI paiioH, c. Jlo3Hast

METO/bI ITPEIIOJABAHVS NTHOCTPAHHBIX SI3bIKOB
C MCIT0JIb30BAHUEM COIIYAJIbHBIX CETEN CETU UHTEPHET

AHHoOmauus. B danHoili cmamee aHanusupyemcst MH020QYHKYUOHANIbHOCMb 3bIKA MACCOB0U KOMMYHUKAYUU.
2mo A3bIK PA3IUUHBIX COYUATIbHBIX U KYTIbMYPHBIX CN10€8. Peub, YCablUAHHAS N0 paduo il Ha IKpaHe, 4acmo npu-
Onuxcaemcs K npocmoti peuu, Uchoib3yemoli 8 N08cedHe8HOll ¥u3Hu. B pesyibmame s3biK 00UleHUS CMAHO8UMCS

60zaue u pazHoobpasHee.

Knioueewle cnoea: cuHmaxcuc, CJlO6006p(1306£1HLl€, l’lpO6fl€Mbl JIUHZ8UCMUKU, meopus U npakmuka A3bIK0B0T

cucmembsl, poHemuxa, Mopgonozusl.

pobyeMa SI3bIKOBOII KOMITPECCUM TaBHO ITPU-

BJIeKaeT BHMMaHMe YYeHbIX U MoIyyusia -
POKUIT CHEKTp OObSICHEHMII B JIMHTBUCTUKe. IIo
CYTH, SI3bIKOBAsi KOMITpeCCusi, KOTOpasi orpeznesis-
€TCsI CaMOI1 SI3bIKOBOV CUCTEMOIA, SIBJISIETCSI CBOETO
pojia YHUBepCaAbHbBIM SIBJIeHMEM, HAallpaBAeHHbIM
Ha yCKOpeHue U obyierdyeHrie KOMMYHUKATUBHBIX
MPO11eCcCoB. JTO SIBJIeHMEe OCHOBAHO Ha BapuaTUB-
HOCTU SI3bIKOBBIX CpPeJICTB, @ MMEHHO Ha BO3MOX-
HOCTY TIpeoOpa30BaHMs SI3bIKOBBIX €OVMHUI] B OT-
HOCUTEJIbHO  KOMIIAKTHble  KOMIIPECCHMOHHbIE
CTPYKTYPBHI.

CoBpeMeHHbIe Cpe[iCTBAa MaCcCOBOI KOMMYHMU-
Kalyu, IJIaBHBIM 00pa3soM TejeBUAeHNE, TTPU06-
peny rIo6aabHbBI XapaKTep, OXBaTbIBAasl MUJIIM-
OHBI 3pUTEJIe, M Ha 3TOV OCHOBe (OPMUPYETCS
HOBBIN TUI KYJbTYPbl — ayAMOBMU3yaTbHAasl KYJb-
Typa [6].

OTU U Jpyrue UX OCOOEHHOCTU, UM (GYHKIUU
ObUIM 0OBEKTOM M3YUEHMST COLMOIOTUY MaCCOBOJA
KyJIbTYypbI Ha 3anane ¢ 1920-x rogoB, KOTOpasi SiB-
JIIeTCST Pa3sBUTONM U IMPOKOMACIITaOHOI OTpac-
JIbI0 HAyKU. DKCIEPTHI B 9TOI 061aCTU CUUTAIOT,
yTo ero ¢yHmamMeHT Obul 3amokeH B 1910 romy
HeMeIlKuM colyosiorom M. Be6ep. OH MeTOm0J10-
TMYeCKM TMOAYEePKHYI HEeOOXOMMMOCTh COI[MOJIO-
IMYM TIpecchl, IOKa3aB Maciitab ee mpobieM: ee
OpPMEHTALMIO Ha Pa3/INYHbIe COLIMa/IbHbIE U 3THO-
Ky/JIbTypHbBIE I'PYIIBI, ee BKIad B hOpMUpOBaHe
YyeJI0BeKa, COLMaIbHbIE TPeOOBAHMUS K KypHAIM-
CTy, METOIBI aHaIM3a Mpecchl. B paboTax cormo-
sora V. ITapero, B yactHocTH, K. MaHreiima, ycu-
JMMBaeTCs TeHAEHIMS K M3yueHUI0 Uuieosormnye-
CKOTO MaHUYIUPOBAHUS 06IIeCTBEHHBIM

CO3HaHMEeM IOCPeICTBOM MaCCOBbIX KOMMYHMKa-
uuii [2, 3].

OnHaKO C JMHIBUCTUMYECKOM TOUYKMU 3pEHUS
KOMMYHMKAIMSI CUMTaeTcss Haubosiee I€HHBIM
YPOBHEM KaK CMMBOJIMYecKast (CMMBOJIbHAsT) KOM-
MYHMKAIMsI, KOHLIENTYaJbHbI WIM OOpasHbIii
MPO1ecC, MOCKOJIbKY CEMUOTUYECKUE U KYIbTypP-
Hble TPO6JIeMbI BBIXOAST HA TEPBBbIN IUIAH MPU
aHa/M3e KOMMYHMKAIIMM KaK 06acTy CMMBOJIU-
YeCKOl KOMMYHUKAIIUNA.

Bonee mupokoe MUCMOIb30BaHME CKAThIX KOH-
CTPYKLMIT B TEKCTaX MAacCOBOM KOMMYHMKaLUU
OOBSICHSIETCSI CTpeMJIEHMEM >KYPHAINCTOB IIPU-
BJIeYb BHMMAaHNeE ayAUTOPUN ITyTEM CO3TaHUSI CO-
JepskaTebHOM MHGOPMAIMOHHOM eMKOCTU IIpu
COXpaHEHUM MMHMMAaJIbHOTO OObemMa TeKcTa. B
9TOM Cjy4yae BbIPa3UTENbHOCTb M OPUTMHAb-
HOCTb TeKCTa coxpaHsieTcs. [IpaBmiibHOE UCMOJb-
30BaHMe SI3BIKOBBIX CPEACTB CKaTUS HeU36eKHO
MIPUBEJET K CKATUIO TEKCTA. TakKuM 06pa3om, si3bl-
KOBYI0O KOMIIPECCUI0 MOXHO PaccMarpuBaTh Kak
KaTeropuio MOJHOTEKCTOBBIX, a TAKKe OOLIUX Ka-
TEeropuii TEKCTOB MacCOBOM KOMMYHMKAIIUM, Ta-
KX Kak WMHGOPMATUBHOCTb, CTAHOAPTU3AINS,
CTepeoTUINM3aLMs, OLLEHKa.

SI3bIK MaccoBOi KOMMYHMKALMMX MHOTOGYHK-
LIMOHaJIeH U TOIMBAJIEHTEH. JTO SI3bIK Pa3HbIX CO-
LIMAJIbHBIX U KYJIBTYPHBIX C10€B. Peub, 3Byvamas
110 PaAyuo WIN C dKpaHa, YacTo IPUOIMKAETCS K
peun, KoTopast UCITOJIb3yeTCsI B OOBIYHOI, TTOBCe-
IHEeBHOI XM3HU. B pesynbTaTe SA3bIK MacCCOBOM
KOMMYHMKalMM cTaj OGoraue u KkpacouHee. Ilo
Mepe B3aMMOIENCTBUS JII0el pasHbIX SI3bIKOBBIX
KyJIbTYD BO3HMKAIOT HOBBIE CUTYAIllMM OOIIEHUS
(BO3HMKaeT benomen SI3BIKOBO
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uHTepdepennn). ITogobHbIe SIBIEHUS B SI3bIKE
OTPa’keHbI B IJIaHEe 0OOTalleHNsT CJIOBAPHOTO 3a-
rnaca s3blka C MCIIOAb30BaHMEM MWHOCTPAHHBIX
CJIOB, MMPETEHAYIOMMX Ha QYHKIIMM KPATKUX CUHO-
HMMOB-3KBUBaJIEHTOB (equivalents) B pomHOM
si3bIKke. B mociieHee BpeMs TeHIOEHIIMS K cMellle-
HUIO ¥ OOGOTAIIEHUIO KYJbTYP U SI3BIKOB Pa3HBIX
Hapo/IOB YCUJTMJIACh M3-3a CTPeMJIeHMSI JItoJielt co-
37aTh OOLIMIT €BPOMEICKIIL JOM, U B 9TOM CMbIC/IE
QHTJINIACKUI, BEPOSITHO, CTaHET SI3bIKOM MEXIT-
HMUYecKoro ob6ieHus. Kpome toro, peHOMEH KOM-
Mpeccun, IPUCYLINIA aHIVIMIICKOMY $SI3BIKY, 4aCTO
HabmomaeTcss M B SI3BIKOBBIX cucTemax. Cumra-
eTCSl, UTO aHTJIMIICKUIA SI3bIK, B CUJTY CBO€EH pacipo-
CTPaHEeHHOCTH, MOKET BIMSATh Ha (PYHKIMOHUPO-
BaHMe U Jlake pasBUTHeE IPYTUX SI3bIKOB [4].

SI3bIK, KaK BakHelilllee CpencTBO 4ejoBeye-
CKOTO OOIIEeHMsI, TOCTOSTHHO MEHSIeTCS TI0]T, BIIVSI -
HMEM BHYTPEHHUX 3aKOHOB $I3bIKa, U B KOHEYHOM
cyeTe 3TU U3MeHEeHUsI NIPUBOAAT K MOCTOSIHHOMY
PasBUTUIO I3bIKA. ITOT (aKT BbI3BAJI MHOIO CITO-
POB U CTaBUT Tepe], IIPo6IeMOi M3yUeHNSI OCHOB-
HbIX ()aKTOPOB PasBUTUS U (MYHKIVOHWPOBAHUS
sI3bIKA.

JIMHTBUCTBI OTpeNessIIoT HamnpaBjieHue, B KO-
TOPOM MeHSIeTCS SI3bIK, ¥ CKOPOCTb 3TOTO M3MeHe-
HMS OTIpele/IsIIOTCS MPUHLIMIIOM CKaTUs KaK Ofi-
HUM U3 BaKHEMIINX GaKTOPOB pasBUTUSI U (PYHK-
LIMOHMPOBaHMe SI3bIKa, BKIIOYass HECKOJIbKO pas-
JIMYHBIX CUJI, KOTOPbIE BAMUSIOT HA HETO B PaBHOM
creneHy [1].

[BamuaThelii BEK XapaKTepu3yeTcsi COBpPEMEH-
HOJ TeHJeHLMeN B U3yUeHUN JTUHTBUCTUKU. [Ipu
9TOM $I3bIK paccMaTpMBaeTCs Kak CUCTEeMHO-
CTPYKTYpHas CTPYKTYpPa, B CTPYKType SI3bIKa BbI-
JeJISIIOTCSI pa3/iMuHble YPOBHM, BBOMSITCSI Takue
MPOTUBOPEUMS, KakK SI3bIK U pedb, CUHXPOHUS U
IMaxXpoHMsl, MapagurMaTMka M CUHTarmaTuka.
[Togo6HbIE OTKPBITUS 3aJIOKUIIM OCHOBY JIJIST pac-
HIMpPeHMs JOKTPUHBI IMHTBUCTUYECKOI KOMIIpec-
cun. CTpemieHe K KOMIIPeCCUM 0OHAPYKUBAETCS
B 06/1aCTY KaK B MOPGOJIOTMHM, TaK U B CUHTaKCHCE.

BiusiHuMe 3akoHa CKaTUSl B aHAIUTUUYECKUX
sI3bIKaxX Hauboyiee OTUETIMBO IIPOSIBIISIETCS B 00-
JIACTM CMHTAKCIMCA, OCOOEHHO B aHIVIMIICKOM. Biu-
sSIHMEe 3aKOHA JTMHTBUCTUUECKON KOMIIPECCUU TI0-
pa3sHOMY IIPOSIBJISIETCSI B IIpoliecce pa3sBUTUS
s13bIKa. YPOBEHbD €ro BAUSHUS He 6yIeT OOMHAKO-
BbIM B pasHble mepuoibl UcTopuu. bomee Toro,
MIPUHIUIT KOMIIPECCUM TPOSIBJISIETCS HE B OJIMHA-
KOBOJi CTEITeHM B Pa3HbIX 00JIACTSX sSI3bIKa.

Hampumep, cTpemyieHne K CKaTUIO B SI3bIKe
cejiyac HabMpaeT 060POTHI, ¥ 3TO OUEBUIHO B TEK-
CThI  MaccoBOif  KOMMYyHMKauuu, U  3TO,

HECOMHEHHO, CTAaHET OJHUM U3 CAMbIX OCHOBHBIX
METOMIOB KOMMYHMKAlIMY B OymyiieM. ITO CBSI-
3aHO C pasBUTMEM KOMIIbloTepusanuu. Kpome
TOTO, IPUHITUIT CKATUsI Pa3BMBAET OINTUMAaIbHbIE
Croco6bI BeIpaykeHMsI cebst Ha si3bIke. B 11esiom f1st
sI3pIKA MACCOBOM KOMMYHMKALMM XapaKTepeH
MIPOLECC «TOMOI€HM3alNN», TO €CTh CMHTE3a, CO-
YeTaHUs PasAMUYHBIX BUAOB KOMMYHMKaluu. B
rocjieiHee BpeMsl IJISl aJeKBaTHOTO BOCIIPUSITUS
MpearouTeHe OTAAETCSI TOMY TUITy MHGOpMa-
MY, KOTOPBIVi HE TOJIbKO MMeEeT OTHOIIeHMe K
CYTV TIO3HAHMSI, HO ¥ VIMeeT MHTepecHyI0 Gopmy
npuHSITHS. TakuM 06pasoM, TOMOTeHM3aIus
CTPYKTYpPbl TEKCTOB MAaCCOBOII KOMMYHMKAIIVMA,
06beIMHSIONIAS KOMIIOHEHThI Pa3HbIX KaHPOB U
CTUIeN B ONHY OGIIHOCTD, SIBISIETCS YHUKATbHBIM
aCITeKTOM TaKUX TUIIOB TEKCTOB, KOTOPBI Cero-
ITHSI TIPEJICTaBJISIET MHTEpeC IJis MHOTUX UMTaTe-
JIeit u 3puteneii [7].

TeHOeHIMsT K KOMIIPeCCHM B SI3bIKe HaO/00a-
eTCs He TONbKO B (YHKIMOHMPOBAHUM SI3bIKA
(cTpeMyieHMe K MeXaHM3MY B Peun, UCIOIb30Ba-
HMe Pa3/IMYHbIX COKpAIeHNI B TEKCTAX U T.1.), HO
M B €ro pasBUTUM; OHA HAOJI0JaeTcs BO BCEX CU-
cTeMax SI3bIKOBO# CMCTeMbI: B poHeTHKe, MOpdo-
JIOTUM, CUHTAKCICe, U IIPEKAE BCETo B CJIOBOOOpA-
30BaHMM. 3aKOH CKATUS TAK K€ MIMPOKO UCIIONb-
3yeTcs B 06/1aCTU CJIOBOOGpa3oBaHMs. ITOT MPO-
1Iecc OUeBMIEH B TEKCTaX MaCCOBOJ i KOMMYHMKa-
1187478

B cBSI3u C GBICTPBIM pa3BUTHEM HAYKM, TeX-
HUKM U KyJbTYPbI, & TAK)Ke MEKAYHAPOIHBIX OT-
HOIIeHMII HAOMIOHAeTCs TEeHIEHIMS K yBeauue-
HMIO YMCJIa HOBBIX KOHIIEMLNI, TPeOYIoImuX HO-
BBIX TEPMMHOB 34 CUEeT SKOHOMMUYECKM 3P PeKTuB-
HBIX CIIOCOGBI CJIOBOOOpa3oBaHys. OIHUM U3 HUX
SIBJISIETCSI MHOTO3HAYHOCTb, KOTOPAsi HE TOJIbKO
ITOKa3bIBaeT Hamuboee SKOHOMUYHBIA CII0COO
060oraTUTh CJIOBApHBI 3armac, HO ¥ OIpeessier
Hauboyiee SKOHOMMUUHBIN CIIOCOO OBJIAmEeTh UM,
Iejast mpeajoskeHne IPpKUM, HarJISaHbIM, 00beM-
HbIM. MHOTO3HAYHOCTb ITOMOTA€eT pas3indaTh pas-
JIMYHbIE 3HAUEHMSI CJIOBA, MCITO/Ib3YSI OJHO CJIOBO,
¥ TIOMOTAeT PacKpbITh €r0 Pas3UUHbIe TOHKOCTH,
He MeHss1 BHEIIHero Buma cjioBa. Hampumep,
CJI0BO «job» (pabora) o3HauaeT «piece of work»
(yactb paboTel) WM «employment» (Tpymo-
YCTpOVCTBO). B mocyienHee Bpemsi 3TO CJI0OBO CTAI0
ynoTpebsaThcs B 3HaueHuu «office» (oduc), uro
o3Hauaet «a place where one can find or get a job»
(MecTo, TJie MOKHO HaiiTy MJIM YCTPOUTHCS Ha pa-
60TY), (MBI IOCETU/IM BCE pabouue MecTa, Mbl ITe-
pexoauin C OLHO paboThl HA APYTYIO, HO HUYETO
He CMOI/IM HaliTh) [5, 6].
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