MogesupoBaHue COCTOAHUSA
MOPCKOI'0 JICAAHOI0 IIOKPOBA



Maremaruyeckoe MOAEIUPOBAHUE — OBTO UIUPOKO MPUMEHAEMBbIA METOA U3YYEHUS
PA3JIMYHBIX SABJICHUU IIPUPOIBI.

CyILIHOCTh ATOr0 METOJA 3aKJIOYAeTCs B TOM, YTO COCTOSIHUE MPUPOJHOTO OOBEKTa
MAaTEMAaTUYECKU HUMUTUPYETCA CHUCTEMOM YPAaBHECHHUM, OINMUCBHIBAIOIIUX OCHOBHBIE MPOLECCHI,
IIPOMCXOJISIIIIME B MOJICITUPYEMOM OOBEKTE, a TAKKE MPOIECChl B3aMMOACUCTBUS MOACIUPYEMOTO
o0bEKTa C OKpy’Karomiel cpeaoi. TepMuH «pa3paboTarh MaTEMATMYECKYIO MOJE/Ib» O3HAayaeT
chopmynupoBaTh aJEKBATHHIE YPABHEHUS W TPaHUYHBIC YCIOBHUSA, TEPMHH «pEajan30BaTh
MaTEeMaTUYECKY0 MOJIEb» O3HAYaET BBIMOJHUATH MAaTEMAaTUYECKU JCTEPMUHUPOBAHHBIN pPACUET
MIPOLIECCOB, OMPECIISIONINX COCTOSTHUE MHTEPECYIOIIETO MTPUPOJHOTO OOBEKTA.

MareMaTu4ecKkue MOJCIN MOXHO KJIACCHU(PUIMPOBATH 110 MOJACIUPYEMBIM OOBEKTaM, IIO0
YPOBHIO MAaTeMaTUYE€CKOro armapara u MeToaaM (popMaliM3alldM, 10 MacliTadaM ONMUCHIBAEMBIX
IIPOLIECCOB U SABJICHUM, T10 1IEJIEBOM HAIPABJIEHHOCTH U T.]I.



O01as xapakTepucTHKA
MOPCKOI'0 JICASHOI0 MOKPOBAa



Mopckoii Jiea npeAcTaBIsieT coO00M MHOKECTBO JIbIMH U UHBIX JICASHBIX 00pa30BaHU
(ABMKYIIMXCS U HETTOJABUKHBIX ) C IIIMPOKUM pazHOOOpa3reM pasMepoB, (pOopM, TOJIIIIMH, BUJOB
HAJIJIETHOTO U MOJJIETHOTO pelibeda.
HNctounnkaMu (pakKTUUECKHUX JIAHHBIX O COCTOSIHUM M CBOMCTBAaX MOPCKOIO JIbJia SIBJISIFOTCSL:
- BusyanbHble aBualiMoOHHbIE HAOMIOAEHUS: B TeueHue noutu 60 set, ¢ cepeannnl 30-x 10
Havana 90-x rogoB XX B. 3TO ObUI IJIaBHBIH, PETYISPHBIA UCTOYHUK JAHHBIX, C TTOMOIIBIO
KOTOPOTO ObUIM MOJTYy4YE€HbI OCHOBHBIE 3HAHUSI O MOPCKOM JIEISTHOM MTOKpOBE. B HacTosiiee
BpEMS UCITOJbB3YIOTCA B PEAUANIIINX CITyYasiX.

- BusyanbHble Cy/10BbI€ HAOIIONEHUS: UCIIOIB3YOTCS HEPETYIISIPHO MO MEPE MPOBEACHUS
CIIEIUAIIBHBIX DKCIICUALIUH.

- BusyanbHbie OeperoBbie HAOMIOAEHUS: UCTIOJIB3YIOTCS PETYIISIPHO, HO KX BO3MOXXHOCTH
OTPAHUYCHBI.

- KoOHTakTHBIE MHCTPYMEHTAIBHBIE H3MEPEHHUS: UCITOIb3YIOTCSA SMU30IMUYECKH IO MEPE
MIPOBEACHUS CIIEIAAIBHBIX SKCIICIUIIAN.

- CHOyTHHKOBBIE JIAHHBIC: B HACTOSAIIEE BPEMS 3TO — NIABHBIM NCTOYHUK JTAHHBIX O COCTOSTHUU

JICAAHOI'O ITIOKPOBA.



HoMeHKkJ1aTypa MOPCKOIO JIbJa
J{714 onvcaHusl COCTOSIHUA JIEISTHOTO TIOKPOBA UCIIOIB3YHOTCS CIIEAYIOIIUE OCHOBHBIE

XapaKTEPUCTUKH:

TonmuHa: BeIpaxaercsi B METpax (CAaHTUMETpPax);

Bo3spacrt: ctanus pocta npaa. Kaxknas ctaaus (Bo3pacTHas Tpajaius) UMEET ONPEIeICHHOE
HA3BaHUE U COOTBETCTBYIOLIUN TMANA30H TOJIINH;

OO011as CrI04EHHOCTh: OTHOCUTEJbHAS TUIOIIAaAdb, 3aHATAas JbJ0M (J1:00bIM). BeIipakaeTcs B
oamnax (ot 0 g0 10), uiu B nporeHTax, Uin B JOJISX €IUHUIIBL;

YacTHas CIIOYEHHOCTh: OTHOCUTENbHAS TJIOIA/b, 3aHSTasl JIbJJIOM ONPEACICHHON
BO3pacTHOM rpaganuu. Beipaxkaercs B 0amnax (ot 0 go 10), uim B nporeHTax, uin B JOJISAX
CAMHULIBL;

®opMmBbl Jib/Ia: TOPU3OHTANIBHBIE pa3Mepsl bAuH. Kaxnas ¢gopma uMeeT cBoe Ha3BaHUE U
COOTBETCTBYIOIIUI JUAIa30H Pa3MEpOB;

TopocucTOCTh: OTHOCUTENbHAS OIS TJIONIA1, 3aHATas Topocamu. Beipaxkaercst B 0aiiax (0T
0 1o 5);

Pa3pyimeHHOCTh JbJa: cTaaus TasHus Jbaa. Beipaxaercsa B 6amiax (ot 0 g0 5);
3aCHEKEHHOCTH JibJa: OTHOCUTEbHAS IO b JIb/Ia, HOKPHITAasi CHEroM. BeipaxkaeTcs B
oamnax (ot 0 g0 3).



HoMeHKJ1aTypa MOPCKOIO JIbJA
Cr104eHHOCTb Jibjia (CTaHJapTHBIC ITpaJaliim):

0 OamIoB — uncTasa BOJA,

< 1 6ama — OTAEIbHO IUIABAKOIINE JIbINHBI;

1-3 Ganna — peakui Jien;

4-6 0anIoB — pa3peKECHHBIN JIET;

/-8 0aJU10B — CIUIOYEHHBIN JIET;

9-10 6ai10B — OYEHb CINIOYCHHLIN JIE];

10 0ay10B — CILIOIIHOM JIE



HoMeHKJ1aTypa MOPCKOIO JIbJA
Bo3pacTHbie rpagaliuu aba:
HauansHbie popMBbl Jbj1a (callo, JeasiHbIe UIJIbI, I1yTa). Jlnama3oHa TOMIIUMH HET, T.K. Ha 3TOM
CTaJIUU JieJl — OTACIbHBIC KPUCTAJIbI, HE CMEP3IINECs B CIUIOIIHYIO IJIACTHHY C BEpXHEH U
HUXKHEHN TIOBEPXHOCTHIO;
TeMHBIN HUJIAC: TOJIIMHA MEHEE 5 CM;
Caemisli HUJIac: ToaiuHa oT 5 10 10 cm;
Cepsiii Jiea: ToamuHa ot 10 10 15 cMm;
Cepo-6enbiit nea: Toammaa oT 15 1o 30 cm;
OpnHoneTHui TOHKUH (Oenbii) aea: ToamuHa ot 30 10 70 cM;
OnHosieTHUH Jien cpeaner ToamuHbl: ot 70 go 120 cm;
OpnHoeTHUN TOJCTBIN JeA: TodiHa oosee 120 cM, BepXHHMii IIpejiesl HE OIpeJIesICH, HO
00bIYHO cocTaBisieT nmopsaka 200 cm;
JIByXJI€THUM JIeJI; YETKOIO Jiana3oHa TOJIMUH HeT, HO 00b14HO oT 200 10 300 cMm;

MHOT0IEeTHUM JIEJ: YEeTKOIr0 Auara3oHa TONIINH HeT, HO 00sr1HOo O60mee 300 cM.



HoMeHKJ1aTypa MOPCKOIO JIbJA
DOopMBbI JIbJA:
TepThlii Jied: pa3Mep — MEHEE 2 M;
MenkoOuTsli Jiea: pazmep oT 2 10 20 M;
KpynuoOursiii ned: pasmep ot 20 10 100 m;
O6nomku neasaHbIx nonei: pazmep ot 100 go 500 Mm;
Jlenstabie moust: pasmep ot 500 g0 2000 wm;
OOmmmpHbIe aeasHble mojs: pasmep ot 2000 g0 10000 Mm;
['uranTckue neasHbie mois: pazmep — 6osee 10000 m;
[Ipunaii: criionHas HEMOABMKHAS JIeJsgHas MUIAaCTUHA, CBS3aHHAs C OEpPEeroM, pasMep MOXKeT

OBITH JIFOOOM — OT HECKOIBKHUX ACCATKOB MCTPOB N0 HCCKOJIbKUX COTCH KHMJIOMCTPOB.



HomeHKkJ/1aTypa MOPCKOIo Jibjaa

Jlensapie 0Opa3oBaHUs:

- Topoc: HarpoMoXKAEHHE JEASTHBIX 00JIOMKOB Ha BEpPXHEW M HHXKHEHW MOBEPXHOCTSX JIbJHHBI;




HomeHK/1aTypa MOPCKOTo
JbJ1A

Jlensituple 0Opa3oBaHUs:
- Topoc: BHEIIHWUM BU U

«pazpes»

Topoc Medb

Bricota napyca v raybrHa kMnAa, m

FaccTofaHie, M



HomeHkiaTypa MOpPCKOIO Jibaa

Jlensabpie 0Opa3oBaHUs:

- Cramyxa: TOpOC, «CEBIIUI» Ha MEJIb;




HomeHK/1aTypa MOPCKOIO0 JibJa
Jlensituple 0Opa3oBaHUs:

- JlenaHoit oCcTpoOB: 00JIOMOK MHOTOJIETHETO IIpHUIIas;




HomeHKJ1aTypa MOPCKOIo Jibaa
Jlensabpie 0Opa3oBaHUs:

- AiicOepr;




HomeHkiaTypa MOpPCKOIO Jibaa

Jlensabpie 0Opa3oBaHUs:

- beperooii HaBai: HArpOMOXKAEHUE JEASTHBIX OOJIOMKOB Ha Oepery.




OCHOBHBIE TTAPAMETPHI JIEAIHOTO MOKPOBA

Oo01mas bamner, 0-10
CIJIOUCHHOCTh

YacTtHas bamner, 0-10
CIIJIOUEHHOCTh

TonmuHa poBHOTO Mertpsl
Jbaa

Mo1HoCTb JbJ1a MeTtpsbl

Bo3spacrt ['pamanmu, TEMHBIA HUJIAC — MHOTOJIETHUH
nen

Hpenid M/C

Coxarue baier, 0-3

IloaBM>XKHOCTH [Tpumaii — qperidyromuii ge

TopocucrocThb bamnnei, 0-5

Hacnoennocts bamner, 0-10

PazapobienHocTb, bamer, 0-10

Pa3pyiieHHOCTH bamei, 0-5

3aCHEKECHHOCTD bamier, 0-3




KaprupoBanue MOPCKUX JIb/10B

CuMBoOJIMKaA JICAOBBIX KapT

KiroueBoe IMOHATHUC, ITOJIOKCHHOC B OCHOBY KAPTUPOBAHUA MOPCKHUX JIBJOB — 9TO

OJHOpOAHAs JICAOBAA 30HA. OI[HOpOI[HaSI JCSA0Bag 30HA — 9TO Y4aCTOK MOpCKOfI ITOBCPXHOCTHU, B

npeaciiax KOToporo OCHOBHLIC XapAKTCPHUCTHUKHU JICAAHOI'O IIOKpPpOBA — BOBpﬁCTHOfI COCTasB, O6HIa$I
1 9aCTHad CINIOYCHHOCTH — IIPOCTPAHCTBCHHO OAHOPOIHLI. Ha JICAOBLIX KapTaX 9THU
XAPAKTCPUCTUKH YKA3bIBAIOTCA IJIA Ka)KI[Oﬁ 30HBI C IIOMOIIBIO CHCHH&J’IBHOﬁ CHUMBOJINKH.

B HACTOAIICC BPCM: HUCIIOJIb3YIOTCA 2 BapuanTa CMUMBOJIMKH: pOCCHfICKaH )41

MEXXIyHapOHasl.



KapTupoBaHue MOPCKHX JIb/I0B

QOPMBI NbJA BO3PACTIbAA
% TepThIi (go 2 M) APENGOYHOLLMIA §
nER NPUNAN
i Menko6UTbIN (2-20 M) s

TeMHBIA HUNac (Bo 5 cm)
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1-neTHWUA ToncTeIA (Gonee 120 cM)

obwan
CMMoM.
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yacTHas cnmnou.
U hopmbl
cTapluero nega

&
@ \

YacTHas cnnou.
U dopMmbl
MnagLwero nbja

YacTHas cnnoM.
U opMbl
cnegyoLero

No CTapLUMHCTBY
nbpa

v

2-neTHUA (Gonee 200 cm)

A

MHoroneTHuA (6onee 300 cm)

Poccuiickag cuMBOJIMKA




KapTupoBaHnue MOPCKHX JIb/I0B

9 Oowana cnnov.

YacTHaa cnnov. (crneea Hanpago - OT CTapLlero K Mnaglemy)

Kog BospacTa (cneea Hanpago - OT cTapluero K Mnaglwemy)

Koa dpopMbl (cneea Hanpaeo - OT CTapLUero K mnaglwemy)

Koabl BospacTa Koabl hopm

1 - Ha4anbHble BUAbI 1 - TepThIN

2 - HUnac 2 - MenKoouTbIN

3 - cepbifl - cepo-6enbli 3 - KPYNHOGUTBIN

4 - cepbIn 4 - 06riomMKu nonewu
5 - cepo-6enbin 5 - nons

6 - 1-NneTHUN 6 - oOWMpPHEIe Nons
7 - 1-NETHUN TOHKUN 7 - rMraHTCKue nons
1. - 1-NETHUIA CPeaHUN 8 - npunaun

4. - 1-NeTHUN TONCTLIN

8. - 2-neTHUN

9. - MHOroneTHUn

MexayHapoaHas CHMBOJIMKA



3oHa 1: 00111as CIUIOYEHHOCTD JIb/Ia
coctaBisteT 10 6amnoB, n3 HUX 7-8 6aIOB
IPUXOJIUTCS Ha 1-TIE€THUU CPEAHUM JIEN
(moJist, OOJIOMKHM MOJIeH, KPYITHOOUTBIN), 1-
2 Oamna — 1-J1eTHUN TOHKUM Jie
(KpymTHOOUTBIN) U 1 GaJT — MOJIOIBIE JIbJIBI
(KpyTHOOUTBIN cepo-0eiblil, KpYTHOOUTHIM
CEepbI, TeMHBIN HUJIAC).

30Ha 2. 0011as CII0YESHHOCTh TaKKe
coctaBisteT 10 6amnoB, u3 HUX 5-6 O6aIoB
IPUXOJIUTCS Ha 1-IETHUN CpEAHUM JIeN
(mosist, 00IOMKHM, KPYTTHOOUTHIN ), 3 Oasia —
1-netHui TOHKHH Je] (0O0JIOMKH,
KpynHOOUTHIN) 1 1-2 O6aia — MoOJI0/ibIe
JbJ6I (KPYTHOOUTBIN cepo-0eblii,
KPYIHOOUTBIN CEePBIiA, TEMHBIN HHJIAC).

3o0Ha 3: 0011as1 CINIOYEHHOCTh TaKKe
coctaBisieT 10 6amnoB, U3 HUX 4 Oajnia
IPUXOJIUTCS Ha 1-JIE€THUN CPEAHUM JIeN
(mosist, 0OJIOMKH, KPYITHOOUTBIN), 5 6ajioB
— 1-neTHmit TOoHKUM nex (o, 0OJIOMKH,
KPYIMHOOUTHIN) B 1 OaJs1 — MOJIO/ABIE JIb/IBI
(KpyTHOOUTBIN cepo-0eibiil, KpYTHOOUTHIM
CepbIi, TEMHBIN HUJIAC).



YucjieHHbIE 3HAYEHUS HEKOTOPLIX XaPAKTECPUCTHUK JIbJdAa

No [TapameTp YucneHHoe 3HaueHne
1 [1noTHOCTB, KI/M3 920-950

2 Ternoemkocts, [k k-t °C-1 2100-4200

3 Temnonposoguocts, Jx °C1 Mt ¢t 2,1-2,3

4 Terutora muasnenus, Jx xrl 330000-340000

5 Anp0eno 0,4-0,9

6 IIpounocts Ha cxarue, Ml la 0,5-20,0

7 [TpounocTs Ha n3ru6, Mlla 0,1-0,8




TemioBbie MpoEcChI B JIECAAHOM
IIOKPOBE



TemoBoi 0a1aHC MOBEPXHOCTH MOPS
Ecnu oTTOK Temia OT MOBEPXHOCTU MOPSI MPEBBIIIAET MNPUTOK, TO 3TO MPUBOAMUT K
MOCTENIEHHOMY OXJIQXKJICHUIO BOJbI, B IMpelesiec — J0 TeMIIeparyphl 3aMep3aHusi. Pa3sHOCTH
MPUTOKA M OTTOKA TEIJIa — TEIJIOBOM OajaHC MOBEPXHOCTH MOPSI.
OCHOBHBIE COCTABJISIOLINE TEIIOBOTO OaaHca:
- KopOTKOBOJIHOBOE COJIHEUHOE U3TyUYeHHUE (TIPSIMOE + paCCEIHHOE);
- JITMHHOBOJIHOBOE H3IyuYeHHUE (OCHOBHOM HCTOYHHMK — BOJIa B armocdepe: BOJASHOW mnap,
00JIaYHOCTB);
- JITMHHOBOJIHOBOE M3JTy4Y€HHE MOBEPXHOCTH MOPS;
- TypOysneHTHBIN (KOHTAKTHBIN) TETII00OMEH MEXK Y MOBEPXHOCTHIO MOPS M aTMOC(HEPOH;
- Hcnapenue ¢ moBEpXHOCTU MOPH;
- AtrmocdepHbIe 0CaaKH,
- TypOysieHTHBIN OOMEH ¢ HMKEIEKAIUMU CIIOSIMU BOJIbI (BEPTUKAJIBHBIN);
- TypOysneHTHbIN 0OMEH ¢ COCETHUMHU yYaCTKAMH MOBEPXHOCTH MOPS (TOPU30HTAIIHHBIN);

- AnBexnud Teruia TEUECHUSIMU.



JlenooOpa3oBaHue: TemMneparypa 3aMep3aHus BOJAbI

OTpuniarenbHbIi TEMIOBOW OallaHc 00yCJIOBIMBAET OXJIaxaeHrue Bojbl. Korna remmneparypa

IMOBCPXHOCTU NOCTUTACT TOUYKHU 3aMCP3aHUI, ,Z[EUIBH@I\/’IHH/II\/’I OTTOK TCIlJIa C ITIOBEPXHOCTHU MOPA B

arMoc(epy MpUBOAUT HE K CHUKEHHUIO TEMIIEPATYPBI BOJIbI, @ K 00pa30BaHUIO JIbja Ha

ITOBCPXHOCTU MODPAI.

Temnepartypa samep3aHus, °C
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ConeHocTb BOAbI, %o

0 5 10 15 20 25 30 35

Temmieparypa, npu KOTOPOU
MIPOUCXOJIUT 3aMEpP3aHUE BOIBI,
HETOCTOSIHHA, U 3aBUCHUT OT
KOHIIEHTPAIIMH PACTBOPEHHBIX B
BOJIC BEIIECTB, INIABHBIM U3
KOTOPBIX siBIsteTcs coiab NaCl: yem
BBIIIIE COJICHOCTb, TEM HIKE

TEeMIIEpaTrypa 3aMeP3aHUs BOABI.



JlemooOpa3zoBaHue: posib COJIEHOCTH

[TockoapKy MOpCKOH Jie 0Opa3yeTcsi U3 COJIEHOM BOIbI, 3TO MPUBOAUT K HEKOTOPHIM
BAXKHBIM CJICICTBUSM:

- [Ipu nenqooOpa3zoBaHUM YaCTh COJICH, COAEPKAIIIMXCSI B MOPCKOM BOJIE, 3aXBaThIBACTCS
JBJIOM, a 4acTh ocTaeTcs B Bojie. Coiu, He3aXBau€HHBIE JIbJIOM B MOMEHT JIeI000pa30BaHus,
OKa3bIBaIOT CYIIECTBEHHOE BIUSIHUE HA KOHBEKTUBHOE MEPEMELINBAHUE ITOA0 JbJIOM, IIOCKOJIBKY
IPUBOISAT K OCOJOHECHUIO Y YIUIOTHEHHUIO BEPXHETO CIIOS BOJBI, MPUMBIKAKOIIETO KO Jbay. Coinu,
3aXBAUYECHHBIE JIbJIOM, KOHLIEHTPUPYIOTCS B TOJILIE JIbJA B BUIE IYEEK pacCoiia, TOCTEIEHHO
MUTPUPYS K HUKHEW MOBEPXHOCTH JIbJA U MOCTYTas B BOAY, YTO TAKXKE CIIOCOOCTBYET KOHBEKIIMU
IIOJ0 JIbJIOM.

- Conu, comepskamuecs B TONIIE JbJIa B BUIEC TYEEK PACCOIIA, OKA3BIBAIOT ONPEACICHHOE

BIIMSIHHAE HA MHOTHE CBOMCTBA JbAad, B TOM 4YUCJIC Tel'IJIO(l)I/BI/ItIGCKI/IC " ITPOYHOCTHLIC.



JlenooOpa3zoBaHme: MIIOTHOCTH BOABI U TeMIIEPATypa 3aMepP3aHus BOJbI

[1moTHOCTB BOABI onpeaesercs TpeMs akropaMu: TeMrepaTypa, COJICHOCTb, faBneHue. Ha
MaJIbIX TJIyOMHAX PoJib JaBJICHUS HUUTOXKHA.

3aBHUCUMOCTb IIJIOTHOCTH BOBI OT COJICHOCTH HanbOoJiee 3HaYnTeNIbHasL, HO U Haubosee
MIPOCTAS: YEM BBIIIE COJIEHOCTh, TEM BBIIIE MIIOTHOCTb.

3aBUCUMOCTb IJIOTHOCTH OT TEMIEpaTypbl MEHEE 3aMeTHasl, HO 00JIee CIIOXKHAs: C

MMOHWKECHUEM TEMIIEPATYPBI INIOTHOCTh PACTET, PU HEKOTOPOM 3HAYCHUH TEMITEPATYPhI
IUIOTHOCTh JOCTUTAET MAKCUMYyMa, U TIPU JAIIBHEUIIIEM MOHMKECHUU TEMIIEPATYPBI INIOTHOCTH
yMeHbl1aeTcs. Temmneparypa, pu KOTOpoil Boga JOCTUTaeT HAUOOIbIIEeH MIIOTHOCTH, 3aBUCUT OT

COJICHOCTH BOJIBI.



IIT0THOCTE BOIABI

/

l

TeMTeEpaTypa
3aMep3AHNS
BOTbI

Tevmeparypa BonpI

B07a ¢ "BBICOKOH" COMEHOCTBED

B07a 0 "cpexmeii” coleHocTbI0

Bo1a ¢ "HIm3Kol" cOMeHOCTIO

TpecHas Bo1a
Temmeparypa, °C
4
24,693 Coaenocts, %o
l] T
|
|
eSS Temmeparypa
3aMep3anns
Temmeparypa
HEan00.1bmei
LI0THOCTH



JlenooOpa3oBaHue: nmepeoxJiaxkiaeHue, «CKMH-CJI0», (POPMUPOBAHUE JICATHOH
IIACTUHBI

B npuHnnne BO3MOXXHO NEPEOXIAKAECHAE BOJIBI JO HECKOJIBKHUX IPalyCcoB (€CIU B BOJIE HET
B3BEIICHHBIX YaCTHUI] U BOAA HAXOJUTCS B COCTOSTHUM TIOKOSI), HO B IIPUPOJIE TAKOE SIBJICHHE
MIPAKTUYECKU HE BCTPEUACTCH.

Ha nmoBepxHOCTH BO/BI CYIIECTBYET TOHKAsK (MUKPOHBI) TOBEPXHOCTHAS TJIEHKA (T.H. «CKUH-
CJIOW»), TEMIIepaTypa KOTOPOX HUKE, YEM TeMIIEpaTypa MOBEPXHOCTH BOJbI B TPAAUIIMOHHOM
MIOHUMAHWU, KOT/a IOJ TEPMUHOM «IIOBEPXHOCTH)» MOAPA3ZYMEBAETCS HEKOTOPII
IIOBEPXHOCTHBIN CJIOH, TOJIIMHA KOTOPOTO CONIOCTABUMA C pa3MepaMU U3MEPUTEIBHON
anmnaparypsl (CAaHTUMETPBI — AECITKU CAHTUMETPOB). [Ipupona XonoaHOM IIEHKH, B TOM YUCTIE
€e poJib B IpolLiecce Jie1000pa3oBaHus, U3y4eHa He10CTaTOuHO.

[lepBOoHaYaIBLHO Ji€/1 MOSABIISIETCS B BUJIE MEJIKUX KPUCTAJJIOB, HECBSI3AHHBIX MEXITY COOOi,
3a4aCTYI0 HAXOISIUXCS BO B3BELLIEHHOM COCTOSIHUM B IIPEIEIaxX HEKOTOPOro IMTOBEPXHOCTHOIO
cios1. JIump 1o MpomecTBUU BPEMEHHU (OT HECKOJIIBKUX MUHYT JI0 HECKOJIBKMX YacOB, B
3aBUCUMOCTH OT KOJIMYECTBA MUHEPAJIBHBIX U OPTaHUYECKUX B3BECEM, COCTOSAHUSA TOBEPXHOCTH
MOps U T.J.) popMupyeTcst TIeTHON MOKPOB B TPAJUIIMOHHOM IMOHUMAaHUU: JICJSIHAs TJIaCTHHA,
UMEIOILAsA BEPXHIO U HUKHIOK [TOBEPXHOCTH.



Ten1oBo# 0a1aHC JIeAIHOI0 MOKPOBA
[ToToku Teruia

— 101

Nepn, 7

Okean

(CxemMa moTOKOB Teria

1 — npuxoasIIee KOPOTKOBOJIHOBOE COJTHEYHOE U3ITYUYEHHUE;

2 — TIpUXoJiAliee JITMHHOBOJHOBOE U3JIyUeHUE aTMOC(]EpHI;

3 — OTpaKEHHOE KOPOTKOBOJIHOBOE U3JIYUYCHUE;

4 — cOOCTBEHHOE JUTMHHOBOJIHOBOE M3JIYUY€HUE CHEXXKHO-JICASTHON MMOBEPXHOCTH,

5 — TypOyJeHTHBIM MOTOK TeIUIa, CBA3AHHBIM C pa3HUIICH TeMmepaTyp BO3JyXa M CHEXHO-
JIEASAHOU TIOBEPXHOCTH;

6 — TypOyJIEHTHBIN MMOTOK TEIJIa, CBI3aHHBIN ¢ HCTIAPEHUEM;

{ — MOJICKYJISIPHBIN OTOK TEIJIa Yepe3 JIe]l U CHET;

8 — TypOyJICHTHBI MOTOK TeIia, CBSA3AHHBIM C pa3HUIICH TeMIIEparyp B JESITEIBHOM CJIO€, C
KOHBEKILUEU U T.1.



TepMOHHHaMI/I‘{eCKaﬂ MO eJb U3MEHEHUS TOJIMHBI JIbJAa: MHOTOCJTOMHAS cpeaa

3amMep3aHUue:

o, o ,dT, odl . o , oT, al
c L L0 0<z <h(t C 22— 1 —24+-L 0O0<z, <H(t
1P1 a o Z oz, o, , <h(t) 2P2 a o, 2 oz, ez, 2 (t)

rJe UHJEKC 1 - XapakTepUCTUKU CHETa; MHACKC 2 - XapaKTEPUCTUKU MOPCKOTO Jibja; t - Bpems; 7 -
TeMIeparypa; Z - BepTukajabHas KoopauHata; L - apdexkruBHas Tennora miasienus; H - Tonamuna
7b1a; h - TONmuHA CHETa; ¢ - TEIUIOEMKOCTb; O - TUIOTHOCTD; A - TeIJIONPOBOAHOCTh; @, - TIOTOK
Teruia OT BoAbl; @ - cyMMapHbIi IOTOK TEIUIa HAa FPAaHMIIE CHET (Jieq)- atMocdepa; |, - moTok
KOPOTKOBOJIHOBOM COJTHEYHOW paJualinuy, MPOHUKAKIIEH B cpeny; © - Temieparypa 3amep3aHus
MOPCKOU BOJIBI.

['panuuHbIE YCIOBUS:
Ha BepxHeu MOBEpXHOCTHU CHETA: ITOTOK TEIJIa U3 HUKEJIEKAIUX CIIOEB CHETa K IIOBEPXHOCTHU

CHEra paBeH ITIOTOKY OT IIOBEPXHOCTH CHera B aTMOcChepy
Zl =0 Ali

1

=0

7,=0

Ha rpanuiie jgea-cHer: paBeHCTBO TEMIEpaTyp U MOTOKOB TeEIIa

A

Ol
z,=0 1—
a,

a,

T,(t,h) =T,(t,0)

=h 2,=0

Ha rpanuiie Hm>kHEW MOBEPXHOCTH JibJla: TEMIIEpATypa Jibjia paBHA TEMIIEpaType 3aMep3aHus
BOJIbI, OTTOK TEIJIa KOMIIEHCUPYETCS J1eJ000pa30BaHUEM U TTIOTOKOM TEIIa OT BOJIBI KO JIb]TY.

z,=H 8 _; T g, T,(t,H)=0
z,=H

a ‘a,




TepMOHHHaMI/I‘IeCKaﬂ MO eJb U3MEHEHUS TOJIMHBI JIbJAAa: MHOTOCJTOMHAS cpeaa

Tasaue:

TasgHuue cHera

h 1 oT
i — A 1‘ )
ot Lp| 0z 4=0

['pannyHOE yCIOBUE HA TIOBEPXHOCTHU CHETa

z,=0 T,=0
Tasinue nbaa (Mociie MOJHOTO BEITAMBAHUS CHETA)

cp M0, 0L Ao o,y oH_ 1 ,15T| _@W+1 ,15T| _

ot oz, toz, oz, 2= ot Loy | 0z, A A

['paHn4HOE yCIOBHE HA TPAHULIE JIE-CHET

z,=0 T,=0



TepMOHHHaMI/I‘{eCKaﬂ MO eJb U3MEHEHUS TOJIMHBI JIbJAa: MHOTOCJTOMHAS cpeaa

TypOyneHTHBIN TemIoMacco00OMeH ¢ aTMOC(hEpOr ONIPEEIIETCS C YUETOM CTpaTu(PuKauu
MPUJIETHOTO CJIOS BO3ayXa.

KopoTKoBOJIHOBAs COJTHEUHAS pagualius epepacnpeacasieTcs B TOJIIE CHEra U Jb/1a B
COOTBETCTBHUU CO 3HAYCHUSIMH ab0e0 U KO3 (PUIIUEHTOB MPOITYCKAHUS U OCJIa0ICHHUS.
JITMHHOBOJIHOBBIN paJualiMOHHbINA OaJIaHC TTOBEPXHOCTHU OINPEEIIETCS C y4eTOM Oajlia o0me
00JIaYHOCTH.

@u3NYECKHUE CBOMCTBA Cpe/l (TEIIOEMKOCTh, TEITIONPOBOAHOCTD, INIOTHOCTb, CKPHITAs
TEIUIOTA TUIABJICHHUS (KPUCTAIIM3AIIUN ) PACCUYUTHIBAIOTCS C UCIIOIBb30BAHUEM MOTYSIMITUPUYECKUX
3aBUCUMOCTEN ATUX BEJIMYUH OT TEMIEPATYPhI U COJICHOCTH.

[ToTok Temna u3 BOJbI K HUXKHEW TOBEPXHOCTH JIbJIA

@, = (pc)y Crp, (Ty, —O)

rae O - Temneparypa 3aMep3aHusi BOJAbI IPU JaHHOU coneHocTu; T, — Temmneparypa
nepeMENIaHHOTO cJ10s1 BOabl; Cqy, - K03 PuueHT oOMeHa.

C, =126-10"H™° H <3un

C,=727-10° H>3m

\




TepMOZlI/IHaMI/I‘IeCKaH MO eJb U3MEHEHUS TOJIMHBI JIbJAa: MHOTOCJTOMHAS cpeaa

TecToBbIE pacueThl IBOIIOIMU MOPCKOTO JIEASHOTO IToKpoBa B O0ckol ryoe (paiioH n. Cabera) 1o

APXUBHBIM MCTCOPOJOTHYCCKHUM JJaHHbLIM.

12-0ct-65 11-Dec-65 9-Feb-66 10-Apr-66 9-Jun-66| [ 13-Oct-74 12-Dec-74  10-Feb-75 11-Apr-75 10-Jun-75
0 1 | 1 | 1 | 1 | 0 1 | 1 | 1 | 1 |
- | 1
04 ¢ o+ 2
+ o 0.4 o
s - =
g 08 - g
= = -
s 3uma 1965-66 . |3 08 - 3uma 1974-75 1
S 12 - 3
3 (x0I01HasN) g (cpenmsis)
[t - [
1.2 -
1.6
2 = 1.6 =
16-Oct-79 15-Dec-79 13-Feb-80 13-Apr-80 12-Jun-80,
0 1 | 1 | 1 | 1 |

TOnNWMHA Nbaa, M

1
L 4 L 4 * 2

3uma 1979-80 .
(Terias)




TepmoauHaMuyecKkass MOAeJIb U3MEHEHUS TOJIIUHBI JIbAA:

JABYXCJIOMHAA cpelaa

VYpaBHEeHUE TEIIOBOTO OajaHca 3aluChIBACTCS B BUJIE CUCTEMBI HA OCHOBE MPEINOI0KEHUS O
PaBEHCTBE IOTOKOB TEILIA YEPE3 CHET U Yepes Jieq

| OH_ 9T, _ . 0T o
Prgr =M, =275,

['pannyHbIC yCIOBUS HA IOBEPXHOCTH CHETA Y HA HUYKHEHW MMOBEPXHOCTH JIbJAa — AHAJIOTUYHO
MHOTOCJIOMHOU MOJIEJIN.

Cucrema penraeTcss aHaATMTUYECKA HA OCHOBE MPEAIIOIOKEHUS O JIMHEMHOM XapaKTepe
BEPTUKAIILHOTO PO WIS TEMIIEPATYPhI BO JIbJly U B CHETY. Perienre uMeeT BU;

A At Ay(T, — T A
H=-h,2-d,—+ (h1—+CD )2+H2+2 2(Ta 1)At—2h1—2((D

——H
M v LPz M v Lp, Lp, M v Lp, 0)

['ne H, — HavanpHas TonmmHa apaa, T, — TeMneparypa Bo3lyxa Ha CTaHIAPTHOM BBICOTE 2 M.



JInHAMHUYeCKHEe MPOoLECCHI B JICAAHOM
IIOKPOBE



J/IlnHaMuKa Jabaa

JlestHOM MOKPOB MOCTOAHHO MOABEPracTCA BO3ACUCTBUIO BHEIIIHUX CUJI: BETEP, TEUCHUS,
HAKJIOH YPOBHSA MOps. B pesynprare jgea HaXOAuTCs B HOCTOSIHHOM JABUKEHUH, YTO
0OyCJIOBJIMBAET U3BMEHEHUE €TI0 COCTOSHUS: JIbANHBI IEPEMELIAIOTCS, TIepepacpeIeTIIOTCS,
CIUTAUYMBAIOTCS, Pa3pEXKAIOTCS, AABAT JIPYT HA JIpyTa, U T.JI. DTO NPUBOJUT K (POPMUPOBAHUIO 30H
CYKaTuH, TOPOCOB, Pa3BOAUMN U MOJIBIHEH, YBEIUUYECHUIO UIN YMEHBIIEHUIO IUIOIIAIH
pacrpoCTpaHeHus JIbJA U T.1I.

Ecnu sien ’ecTKo CKpeIieH ¢ OeperoM, To OH HEMOJBUKEH, HECMOTPS Ha TO, YTO HA HETO
NEUCTBYIOT BHELIHUE CUJIBL. [ paHUIbl HEITOABUKHOTO JIbAA TOXKE OCTOSHHO MEHSAIOTCH.

OCHOBHBIE CHJIBI, BO3JCUCTBYIOIINE HA JIEASTHOWU MOKPOB U OINPENEIISIONINE €T0 TUHAMUKY,
3TO BETEP, TCUCHUS (PA3IMYHOTO TUIIA), HAKJIIOH YPOBHS, B3aUMOJICICTBUE MEXKAY JIbJAMHAMH,
BpalieHue 3eMJii. Pe3ynprar 1eMCTBUA 3TUX CUJI B 3HAYUTEIILHOM CTEIICHHU 3aBUCUT OT CBOMCTB
CaMOro JIEISTHOTO MOKPOBAa (CINIOYEHHOCTD, TOJIINHA, TOPOCHUCTOCTh, PA3MEPHI JIbJUH), & TAKKE
OT pa3MepoB OacceiiHa U KOHPUTYpaluy ero OeperoB, HAIMYKS OCTPOBOB, MPOJIMBOB U T.II.

Ponp kaxxa0ou U3 yIIOMSHYTBIX BBILIE CHJI, BO3ACUCTBYIOIIMX HA JIEJ, HEOAUHAKOBA, T.€.
Kakue-TO (PaKTOphI BIUSIOT OOJIbIIIE, KAKUE-TO MEHbIIIE, IPUYEM KaK a0COJIIOTHOE 3HAUYCHHE, TaK
Y OTHOCHUTEJIBbHBINA BKJIA]] TOTO WJIM MHOTO (DaKTOpa MEHSIETCSl BO BPEMEHU U ITPOCTPAHCTRE.



Bertep

HanpsixkeHns Ha HaIBOXHOW YacTH JIEAAHOIO IIOKPOBA T, BOSHUKAIOT 10/ ACHCTBUEM BETpPA B
pe3yabTare nepeaayr KoJIMYeCTBA ABUKEHUS OT BO3AYIIIHOIO IIOTOKA K JIEISTHOMY TTOKPOBY.
Pa3znnuaror kacarenbHOE HANPSHKEHUE, SBISIOMICECS CUIIOM TPEHUS MEXK Y TTOBEPXHOCTBIO JIbJa
1 BO3YIIHBIM IIOTOKOM, 1 HOpMaJbHOE HanpsiKeHue (CONpoTUBIICHHUE (OPMBI), KOTOPOE
IpeJICTaBIISIET JABICHHUE BETpa Ha BO3BBIIIAIOIIYOCS HaJ BOAON OOKOBYIO IIOBEPXHOCTD JIbJIMHBI
1 TOPOCHI.

OOBIYHO [1J151 BBIPAXKEHUS HAIPSKEHUS T, UICIIOJIb3YETCs KBaIpaTUYHAsI 3aBUCUMOCTD OT
ckopoctH BeTpa W, BbITEKaroIas U3 MoJy3MIUPUICCKON TeOpUH TypOYyIECHTHOCTH, U
BKJIFOUAOIIAs SMIUpHuecKuid kKo duiueHT C,, BETMYMHA KOTOPOTO 3aBUCHUT OT BBICOTHI
U3MEPECHUM CKOPOCTH BETPA M a3POAUHAMHUYECKON MIEPOXOBATOCTH MOBEPXHOCTH.

KBagparnuHbii 3aK0H, ONPEACITIAIONIMN HANPSY)KEHUE HA BEPXHEW ITOBEPXHOCTH JIbJIA, UMEECT

CJICIYIOIINH BU/I: )
T2 =CaP (Ulo _W}(Ulo _W}

rae U, — crkopocTs BeTpa Ha BeicoTe 10 M, W — ckopocTs npeiida paa.
ITockoJIbKY CKOPOCTh B€Tpa OOBIYHO Ha 1-2 mopsiaka 0oJibliie, 4eM CKOPOCTh JApeiida Jibaa,
TO Ha IpakTUKe (opMyJsia UCIIOIB3YETCS B BUJIE:

7, =C.pUp Uy

3HauCHUS KOB(i)(l)I/ILII/ICHTa C o HAXOTCA SMIITMPHUYCCKHU M U3MCHAIOTCA B TJOBOJIBHO IIMPOKHX

npenenax: or 1,5-102 go 5,5-102,



Bertep

Koadpunuent nonnoro HanpspkeHus C,. CyIIeCTBEHHO 3aBUCUT OT TOPOCUCTOCTH JIbJA.

T, GaJuIBI 0 1 2 3 4 5

N, % 0 4 12 20 30 45
C, 103 1,6 2,1 2,9 3,7 51 6,6
Z,,CM 0,045 0,17 0,60 1,42 3,56 7,15




Bertep

OO0uumii XapakTep 3aBUCUMOCTH BETPOBOTO Kod(pduiimenta u aperndonoro yria ot
TOJILIIUHBI JIbAA

0,030 60

0,028
0,026 \
0,024 /
\ 30
0,022 /
\ 20
0,020 \ /
0,018 10

DII:HE T T T D T T T
0 1 2 3 0 1 2

TonwMHa Nega, M TonwmHa nega, m

50

40

Betpoeol koadguumeHT

DHpeitoerid yron, rpag.

[TE]




Teuenusn

dopmanabHO (PU3MYECKU MEXaHW3M BO3/ICHCTBUS TCUCHUN HA IBMKCHUE JIbJIa aHAJIOTUYEH
MEXaHU3MY BO3JECHUCTBUS BETPA: HA MOJBOTHON YACTH JIEASHOTO IMTOKPOBA BOZHUKAIOT
HaIPSKEHUS B PE3YJIBTATE MEPEIAYM UMITYJIBCA OT BOAbL. KOJIMYECTBEHHO Nepeaada UMIyJIbCa
OMPENEITAECTCS TIIOTHOCTHIO BOJIBI, IEPOXOBATOCTHIO HIXKHEW TOBEPXHOCTH JIbJIA U
OTHOCHUTEJIbHON CKOPOCTHIO Jipeiida (T.e. pa3HOCThIO MEXKY CKOPOCTBIO Jipeiidha U CKOPOCTHIO
TteueHus ). [loaTomy miist pacueTa HanpsiKEHUSI HA HUXKHEN MOBEPXHOCTH JIb/Ia TAKKE
MCIOJIB3YETCSA KBAAPATUYHBIN 3aKOH:

Ty = prw(Uh _W}(Uh _W}

rae C, — KO3(p(pUUHUEHT MOJHOrO CONMPOTHUBJIEHUSA HA rpaHulEe JeA-Boaa, U, — ropuzoHTaibHas
COCTABJISIFOLIAS] CKOPOCTH TEUEHHS.

Bennunna xospdunmenra C, usmenaercs B 10BoibHO mmpokux npenenax (or 0,006 mo
0,030) mpu cooTBETCTBYIOIUX 3HAauUeHUAX HapameTpa wmepoxoBaroctd Z,, oT 0,1 mo 10 cm u
TOJIIIIMHBI TOTPAHUYHOTO CJI0s OT 1 10 25 M.



TeueHus
3aBUCUMOCTB KO3((pHULIMEHTA MTOJHOTO conpoTuBiieHus C,, OT OTHOCUTEIBHOMN TUIOLIAIH,

3aHsTo Topocamu (N,) Mpy pa3HBIX OTHOLIEHUSAX TOJIIIVHBI JIbJA K pa3Mepy JIbJAWHBI.

(e 10°
5

(1,04

1 2 3 4 5 T, bamme:

I 1 0 Kl 4 N H %

Kak BHUIHO, BCC KPHUBBLIC UMCIOT XOpPOLIO BBIpEDKGHHBIfI MAaKCHUMYM, HpHXOI[HH.[HfICH Ha

3Hauenust N, ot 12 o 38% (Topocuctocts 2—4 6aina).



YpoBeHb Mops

Ecnu ypoBEeHb MOPSI HAXOJUTCS B HEBO3MYIIIEHHOM COCTOSTHHM, TO CHJIA TSKECTH
HaIIpaBJIEHA CTPOTO MO HOPMAJIHU K MOBEPXHOCTH BOABL. B 3TOM ciiyyae OHa IMOJHOCTHIO
YPaBHOBEIIUBAETCSA CUJION IIJIABYYECTH U HE OKA3bIBAET HUKAKOTO BIIMSTHUSI HA JBH>KEHHUE JIbJIA.
OpnHako e€ciiv €CTh MMPOCTPAHCTBEHHAS HEOJTHOPOJIHOCTh OTKJIOHEHUSI YPOBHS MOPS OT
HEBO3MYIICHHOTO COCTOSTHHS, TO IMTPOCKIMS CUIIBI TSKECTH Ha TIOBEPXHOCTh MOPSI CTAHOBUTCS
OTIIMYHOM OT HYJIsI. ITa COCTABISIOIIAS CHIIBI TSDKECTH F; OKa3bIBaeT BIMSHHUE HA JIBIKCHHE JIb/Ia
U CIIOCOOHA T€HEPUPOBATh APEUd.

KonnyecTBeHHO cuia, 00yCIIOBIICHHAS HAKJIOHOM YPOBHS MOPSI, 3aBUCUT OT TOJIILIMHBI JIbAa
U TpaJMEHTa YPOBHA U BhIPaKaeTcs MPOCTOU GOopMYJIOH:

F, =-p,gHgrad:

rac é: — OTKJIIOHCHHC YPOBHA MOPSA OT HCBO3MYIICHHOI'O COCTOAHUAL.



Cuaa Kopuosmca

Cwuna, cBa3annas ¢ BpanienneM 3emin (cuna Kopuonuca) F, onpenensercsa BelpaxxeHueM:

-

F. =-mf (IZXVV)

rIe M — macca JbjJa B CTOiNOMKe eawHMUYHOM Iomanu, f — mapamerp Kopwommca, K —
€AVHUYHbBIN BEKTOP, HAIPABIICHHBIN BI0JIb BEPTUKAIBLHOU OCH.

['opuzoHTanbHBIE cocTaBistomMe cuibl Kopuonuca, Bo3neMcTByrolue Ha Jpeid Jbaa,
ONPEIEIISAIOTCS BBIPAXKECHUSIMMU:

ch = 2,0,7HVG)S|n @ FC = —szHua)Sin 1)
y

rae p,, H — 10THOCTE M TONIIKHA JbAAa COOTBETCTBEHHO, U, V — IPOEKIIMHU CKOPOCTH apeiida

JbJ1a HA TOPU30HTAIIBHBIE OCH, () — YIJTI0OBAsi CKOPOCTh BpalllCHUS 3€MJIH, () — IIUPOTA MECTA.

Cuna Kopuomnuca cama mo cebe He reHepupyeT Apeild, a Julllb OKa3bIBaeT BIMSHUE HA
nBwxyuiics gen. OHa Bcerjga HarpabiieHa 1ojl yriaoM 90° Kk BEKTOpY CKOPOCTH: B CEBEPHOM
MOy IIapHUH — BIIPABO, B FOXKHOM — BJIEBO.



Cuabl BHYTPCHHETO B3aMMOJAEeMCTBUSA B JIEAAHOM IIOKPOB€

CymiecTByeT MHOXECTBO MPHYMH, H3-3a KOTOPBIX TMoje Japeiida JeasHoro MnoKpoBa
HEOJHOPOAHO BO BPEMEHHM M, CaMO€ IIIABHOE, B IpOCTpaHCTBE. KakuWe-To JIbAWMHBI JBUKYTCS
ObICTpee, KaKue-TO — MEIJICHHEE, OJIHU JIbJAWHBI OTKJIOHSIOTCS OT HalpaBJCHUSI T€HEPAIbHOTO
npeiia HEMHOTO BIPaBO, APYrUe — HEMHOIO BJIEBO U T.J. ITa OCOOCHHOCThH MPUBOJUT K OYEHb
BA)KHOMY CIICJICTBHUIO. B CIIy4ae CIUIOYEHHOIO JIEASHOTO IMOKPOBA JIBAWHBI OKAa3bIBAKOT JIPYT Ha
Jpyra MexaHuueckoe Bo3JelcTBUE (yIaphl, IaBICHUE, TPEHUE), T.6. OOMEHUBAIOTCSI UMITYJIBCOM,
YTO, B CBOIO OU€pe/lb, OTpakaeTca Ha o0uieM mnosne apeida apaa. Kpome Toro, naBieHue jabIuH
IpYT Ha Apyra WHOTAA JOCTUTACT BEJIWYNH, COIOCTABUMBIX C IMPOYHOCTHIO JIbJIa KaK Marepuaa,
U TOTJa MPOUCXOAUT Pa3yIOM JIbJIMH, HATPOMOXJICHHE 00JIOMKOB ((popMHUpOBaHHE TOPOCOB), YTO
TAK)KE CYIIECTBEHHO BIIMSET HA MHOTME CBOMCTBA JIEASTHOTO MTOKPOBA.

OOBIYHO cHJIa BHYTPEHHEIO B3aMMOJCHCTBUSI OMNpENENSIeTCS KaK JUBEPreHLUs] TeH30pa
BHYTPECHHUX HaIPSIKCHUU:

1 £ oo, 00 1 pr _aayx +80W
H PX X ay H OX 5')/

roe F,, yy

— KOMIIOHEHTHI TEH30PA HAIPSIKEHUM .

oy — MPOEKINH CHIIBI BHYTPEHHETO B3aUMOJCHCTBHUSI HA OCH KOOPAIMHAT, Oyy, Oy Oy Oy



Cuabl BHYTPCHHETO B3aMMOJAEeMCTBUSA B JIEAAHOM IIOKPOB€

Hanpsbxenust — 3To peakius Tena (cpepl) Ha aedopmaliuio, T.e. Kak Tejo (cpeaa)
conpoTuBisieTcs aepopmupoBanuto. ledopmanus — u3BMEHEHHUE MOJOKEHUSI TOUEK CPEbl APYT
OTHOCUTEILHO Apyra. JledhopmupoBaHue JieAIHOTO MOKPOBA MPOSIBISIETCS B IIpoIleccax
CIUIOYEHUSI, pa3peKeHUs, CKaTUSI U TOPOIICHUS, YACTO COMPOBOKIAIOIINXCS 00pa3oBaHUEM
CUCTEM HapylIeHUH cruiomHOCTH. OCHOBOM MareMaTu4ecKoro amnmnapara, IpuMeHsIeMOoro s
onucanus aedopmalinii, SBISETCS TEH30P CKOpOCTel AedopMalirivi, KOMIIOHEHTBI KOTOPOTO
UMEIOT BU/I;

XX

oU % . oU oV
- @yX:— 6')0,—— f =—
oX 0X 8}/ “ ay

rie U, V — KOMIIOHEeHTBI CKOpOCTH Jiperida Jibaa BAOIb IEKapTOBBIX 0CEM KOOPAUHAT.

CBsi3b MEXY JIeopMaIusIMU U HATPSIAKEHUSIMU HA3BIBAETCS PEOJIOTHUECKUM
cooTHoIeHneM. OHO3HAYHOTO PEOJIOTMYECKOTO COOTHOIIEHHUS JIsl JIEASTHOTO MOKPOBA HE
CYILIECTBYET, O3TOMY BBIOOP PEOIOTHUUECKON MOJIETN — 3TO OTAEJIbHAS U JIOBOJIBHO CIOXKHAS
3ajaya.



CuJibl BHYTPEHHEr0 B3aUMOACHCTBHSA B JICASHOM IOKPOBeE

[Ipu uHTEpHpeTaliu PEOJOTHH JEASHOTO IMOKPOBa HEOOXOAMMO MPUHSATH BO BHUMAaHUE
CJIeNYIOIIUE COOOpaKECHHUS.

1. JIroGas nedopmaius JeSHOTO MOKPOBa (MEpEeMELICHHE JIbAWH APYT OTHOCUTEILHO ApPYra,
pas3jioM IoJeH, 00pa30BaHKEe TOPOCOB, TPEUIUH U T.J.) SBISICTCS HEOOPATHUMOM, T.€. TTOCJIC CHATHUS
Harpy3kd cpella HE BO3BpalllaeTCid B HUCXOAHOE cocTosiHue. [loCKoIbKy 3Ta OCOOEHHOCTH
IIPOTUBOPEUYUT OCHOBHOMY IPU3HAKY YHPYTOCTH, TO MOXKHO 3aKJIFOUYUTh, YTO YOPYTHUE CBOMCTBA
HE XapaKTepHBbI 1A JIEASTHOTO MOKPOBA.

2. OOMEH UMITYJIbCOM MEXIy ABMXKYIIUMHUCS JIbAMHAMHU U «BBIPABHUBAHUE» CKOPOCTEU
HAaBOJAT HA MBICIIb O HEKOTOPOU aHAJIOTUH CIUIOYEHHOIO JIEASHOTO MTOKPOBA U BA3KOU KUIKOCTH.
DTa aHAJIOTUsl HE TIOJIHAS, T.K. JICASTHON MOKPOB SIBIIAETCS IUCKPETHOM CPEJIOH, a Takke o0nagaeT
CBOMCTBOM aHU3O0TPOITHOCTH, T.€. Pa3HULA B Iepeaye UMIMYJIbCa IPU MPAMOM JABICHUU U NPU
OOKOBOM TPEHUM OYEHb BEJIUKA.

3. Xapakrep aedopManuu JEASHOTO MOKPOBA M BO3HUKAIOIIME MPU ITOM HaNpsKEHUS
pasinyarTCad B 3aBUCHMOCTH OT TOTO, MMPOUCXOAUT PA3jIOM JIbJAWH U HArPOMOXKACHUE OOJIOMKOB
(TopoiieHue) win HeT. U3BeCTHO, YTO pa3yioM JIbAUH U 00pa30BaHUE TOPOCOB MPOUCXOAT JIUIIIb
TOrAA, KOraa HanpsDKEHUS TOCTUTAOT HEKOTOPOI0 KPUTUYECKOTO 3HAUYECHHUs. B MpOTUBHOM cityyae
JIBUKEHUE JIBJAUH U, COOTBETCTBEHHO, AedopMalvu JICJSHOrO MOKPOBa MPUCIOCAOIMBAIOTCS K
MOJII0 HaNpsDKEHUM (MHOTAA 3TO MPUBOIUT Jake K MpekpaiieHuro jpeirda). Hamuuume Takoro
MOPOrOBOT0 MEXaHU3Ma, Korja xapakrep aedhopmanuid paJukaibHO MEHSIETCS MPHU JIOCTHXKEHUU
HEKOTOPOTO KPUTUYECKOIO YPOBHS HAIPSKEHUN, ACCOLMUPYETCS C MOBEIECHUEM IUIACTUYECKUX

Ccpen.



Cuibl BHYTPCHHETO B3aHMOIleﬁCTBHH B JICAAAHOM IIOKPOBE

[Tpu BsI3KOM PEOJIOTUH, CUJIA BHYTPEHHETO B3aUMOJICHCTBUS MPOMIOPIIMOHATIbHA TUBEPTECHIINU
BHYTPCHHUX HAPSDKCHUH O, O,

oge = Kege ayy = Keyy

[Tapamerp K onpeaensercs cieayronmm odpaszom:
1) K = KyH(3C — 2) nipu BBEITNOIIHEHUN KaKJIOTO U3 BCEX CISAYIONIMX YCIIOBHIA

€ >0.67 div W <0 ege < 0w ey <0

2) K=0 nipy HEBBINIOJIHEHUH XOTS ObI OIHOTO U3 BBILICIIPUBEACHHBIX YCIIOBUH.

31ech:
—=12:1010 g1 o1 M2 ¢ 7 2
Ky =1,2-10" kr ¢! M, egg, eyy - MHBApHAHTBI TEH30pA CKOPOCTEH nedopmanuii,

COOTBETCTBYIOLIME OCsiM dyuturica aedopmanuii, C — CruioueHHOCTh Jbaa, W — CKOpoCTh Apeitda.

Ecnu HanpsikeHus, BOSHUKAIOIIUE B JIEASIHOM MOKPOBE MO/ BIUSHUEM MPOCTPAHCTBEHHOM
HEOJHOPOJHOCTH Jipeiida, MPEBHIIAIOT HEKOTOPBIN MPeeIl, TO HAKOIIJICHUE JIbJIa B KOJTUYECTBE
6osee 10 6annoB (Topouienue) nomyctumo. Eciy HanpsbkeHrue HeJ0OCTaTOuHO, TO YTOOBI
HAKOIUUICHUS JIUIITHETO 00beMa He MPOUCXOAUII0, MPUMEHSETCS CIICIMaTbHBINA UCKYCCTBEHHBIM
IpUEM, 3aKITIOYAIOIINICA B UTEPATUBHONM KOPPEKLIMH TOJIA Jiperida B COOTBETCTBUU C YCIOBUEM :

divw > 0

OnucaHHbIA IPUHIMUII [0 CYIIECTBY UMUTHUPYET IUIACTUYECKOE MOBEICHUE JIEASTHOTO TTOKPOBA.



Cuabl BHYTPCHHETO B3aMMOJAECHUCTBHUS B JIEASTHOM IIOKPOB€
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PaccrosHue, kM

CropocTh apeiidga, cm/c

1 u 2 — Tonkuii (1) u TonCTHIN (2) A€ IPU YUCTO BSI3KOM B3aUMOACHCTBUU, 3 U 4 — TOHKUH (3) U
TOJICTBIH (4) Jie1 TIpU BA3KO-TUIACTHUYECKOM B3aUMOJICCTBUH.

M3meHeHne abCoMOTHOTO 3HAYEHUSI CKOPOCTH Jiperida Jibaa B 3aBUCUMOCTH OT PACCTOSIHUSA 10
Oepera npu HAKUMHOM BETpE.



bananc cui, AEUCTBYIOIUX HA JIEISTHOU ITIOKPOB

o)




Hpetid neasHOro mokpoBa MOJSIHMPYETCS HAa OCHOBE YypaBHEHHs OajaHca KOJIHMYECTBA

JBVKCHUS.

w - o - = =

MﬂE:Ta-I-TW-I-FC-I-Fg +F,
rane W — ckopocts apeitda sipna, M, — macca sibia B CTONOHMKE €IUHUYHOM IUIOIIAIH, T, Ty, —
HAIPsDKCHUS HA BEPXHEH W HIDKHEH IOBEPXHOCTSX Jibia, F, — cwia Kopuomuca, Fy — cuia,
00y CIIOBJICHHAS HAKIIOHOM YPOBHsI, F — CHila BHYTPEHHETO B3aUMOJICHCTBUSL B JICJSTHOM TIOKPOBE.
YuclieHHOe pellieHue ypaBHEHUS JBUXKEHUS MO3BOJSET MOIYYUTh CKOPOCTh apeiida ibaa B
KOKJIOM TOYKE pacueTHOW 0O0JacTH 3a MPOMEXKYTKH BPEMEHH, pPaBHbIE BPEMEHHOMY INary
Mozieni. 3Hasi CKOpOCTh Jpeda M UCXONHOE TOJie€ CIUIOYEHHOCTH, MOXKHO PacCUHUTATh

nepeMenieHue Jiba U COOTBETCTBYIOIIEE U3MEHEHUE €T0 CINTIOUEHHOCTH.

['paHuYHbBIE YCIIOBUS:

Ha tBepaoii rpanulie npu HaXxXUMHOM Apeiide HopMmaabHas K Oepery KOMIIOHEHTa paBHa HYIIIO,
KacaTeabHasi KOMIIOHEHTA Jperida TpaHCHOPMUPYETCs B 3aBUCUMOCTH OT yIJIa MEXIY
HalpaBJieHUEM JApeiida 1 HallpaBIeHUEM OEPErOBOM YEPTHI.

Ha »xuxoil rpaHulie HANPSKEHUS PABHbBI HYIIIO.

Ha rpanuiiax pacueTHoW 00iacTy npu apeiide, HanpaBICHHOM BHYTPb paCu€THON 00J1acTH,
IpauEHThI CINIOYEHHOCTHU (OOIIEN U YaCTHON) U CKOPOCTH PaBHBI HYJIIO; TP BBIHOCHOM Jipende
IrPaguEHThI CINIOYEHHOCTH U CKOPOCTHU Ha TPAHMIIE PABHBI COOTBETCTBYIOIIUM I'PAJUEHTaM B
Onv>kaield BHyTPEHHEH sSTUEHKeE.



YuciienHasa peaau3anus U
HH(POPMALNMOHHOE 00eceYeHue MOAeJIn



YuceHHas peaju3anusa

257 KM

PacueTHas 001acTh anmpOKCUMUPYETCS PETYIISIPHON
CETKOH, IIar KOTOPOM MOXKET BAPbUPOBATHCH,
00BIYHO OT 5 10 50 KM B 3aBUCHUMOCTH OT Pa3MepoB
pacueTHOM 001acTH.

BpeMeHHOM 1mar MOJIeN I COCTABIIAET: IS
JTUHAMUYECKHUX Npo1eccoB — 10 MUHYT, 11
TEPMUYECKUX 3 Haca.

S| 53 ] 63 T % 8y 8y 90 & 1

JlensiHOM MOKPOB UMUTUPYETCSI HAOOPOM MapKEpPOB
(YcoBHBIX JibAMH). Kaxkiplit Mapkep UMeeT CBOU
YHUKAJIbHBIC XapaKTEPUCTUKHU: KOOPIUHATHI,
CKOpPOCTb, TOJIIIUHY, Pa3pyLIEHHOCTb U T.I.
BriTOpaimmBaembie MapKepbl HCKIIFOUAOTCS U3

I[EU'II)HGI\/’IIHGI‘O pac4dcTta, a uX TOJIIIMHA PABHOMCPHO
pacnpcacsacTCsa MCXKAY OCTABIHIMMUCS KaK
9KBHUBAJICHTHAA TOJIIIHMHA TOPOCOB.

5 kM




YuceHHas peaju3anusa

Tepmuueckoe HapacTaHUE TONIIMHBI PACCYUTHIBACTCSA OTACIBHO U KAXI0ro Mapkepa. B cioyyae
MOSIBJICHUS MOJIOJIOTO JIbJIa TOOABJISIOTCS HOBBIE MAPKEPHI.

Pacuet nepemMenieHnss MapKepoOB JibJla OCHOBAH HA JIATPAHKEBCKOM MeToAE. [ Kaxxaoro
MapKepa OIpeIeNsACTCS] CKOPOCTh U NMEPEMEIICHUE Yepe3 Kaxapie 10 MUHYT:

x = xy+ W,At y=y,+W,At
3Has 00l1liee KOJTMYECTBO MAPKEPOB B JAHHOW SIYCHKE, @ TAKKE pACTIPEACIICHUE MAPKEPOB 10
TOJILIMHAM, 3JIEMEHTAPHO ONPEEIAIOTCA 001as U YaCTHAS CIUIOYEHHOCTH JibJa B 3TOM STYEHKE:

N Noi

Nmax’ Pl Nmax

Ctot =

rae C,, — o0uias Cryio4eHHOCTh Jbaa, N, — o0lee konuecTBO MapkepoB, N, .. — MAaKCHUMAaJIbHO
BO3MOKHOE KOJIMIECTBO MapKepoB, C; — 4acTHAs CIUIOYEHHOCT I-TOW BO3pacTHOM rpananuu, N,
— KOJTMIECTBO MapKEPOB, TOJIINHA KOTOPBIX COOTBETCTBYET I-TOM BO3PAaCTHOM IpalaIiiu.

Tonumua jibaa i-Toi BO3paCTHOM Ipajialiiu onpejensercs no Gpopmyie:
N .
1 B
H; = N_ E Hij
pl }:1
rae H;— TonmHa j~Toro Mapkepa, COOTBETCTBYIOIIETO /~-TOH BO3PACTHOM TpaialiiH.

MakcuManabHO BO3MOKHOE KOJIMYECTBO MapKCPOB MOXKCT B IIPUHIUIIC OBITH J'IIO6I>IM, T.K.
MAapKCPbI — 3TO YCIIOBHBLIC JIbJAWHBI, UMCIOINUC CAMHUYHYIO IINIOIIAAb.



IToaroroBka MCXOAHbIX IAHHBIX: JIEASAHON MOKPOB
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IToaroroBka MCXOAHbIX IAHHBIX: JIEASAHON MOKPOB

17.10.20817 A8A  (+BAA)
17, 18. 2617 HHE {95}

«HoBas» (akTuueckas kapra

70

Pe3ynbrar npenpiayniero pacuera

100 110 [ 120 66 B0 ] 710 1 [
m HUA. Cep. ©.-6 TOHK CPe Mewn.
C.- TOHK cPed Toac cTap [lPun i . . 4 TOAC CTRP

17.18.2017 600 (+B868}

| 150
72

180

68

820

KommosutHas negoBas kapra

0 T0 £l Y 00 11U L&t 12U 55

[ ] i,

H4A. ceP. ©.-6 TOHK cPea ToAc cTeP [Pun

[Ipy HanmMuuu Ha «HOBOW» (DAKTUUECKOM KapTe 30H, HE OCBEIIECHHBIX TAHHBIMU, TAKUE MTPOOEIIbI
BOCTIOJIHSIOTCA U3 PE3YJIBTATOB MPEABIAYILETo pacyeTa (IIporHo3a).



IToaroroBka MCXOAHbIX IAHHBIX: JIEASAHON MOKPOB

KonuyecrBo MmapkepoB (gonyctumbln Mmakcumym 40), wr

KonuyecTeo mapkepoB (onycTiMbin makcumym 40), wr

20
19
18
17
16

15 -

14
13
12
11
10

w

+| Cnnou. 10 6annos i

4~ Makc. TonuuHa 40 cm

e Makc. TonwmHa 50 cm

makc. TonwuHa 60 cm

makc. ronuwuHa 70 cm

\ / \

O NWRARU GOSN

y— T —
N\ . 3 - x"“‘u__\_

. / S — )& . e

3 a0

30 5 45 50 55 60 65 70
TonuwwmHa nbaa, cM

Makc. TonuuHa 70 CM‘ Cnnou. 10 6annos

_52\\ Cnnou. 8 bannoe

3 Cnnoy. 6 bannoe
"%~  Cnnou. 4 6anna

—5-— Cnnov. 2 6anna

30 35 40 45 50 55 60 65 70
TonuwmHa neAa, cMm

Ecnu pe3ynbraTtoB mpeabIayIIero
IIPOTHO3a 10 TOJIIUHE JIbJIA HET,
TO TOJIILIMHBI MAPKEPOB 331AFOTCS
JUTSL KQXK10M BO3PACTHOM Tpajaliuu
C IIOMOIIbIO HOPMAJIBHOMN
(YHKIMH pacpeiesieHUsI.

O1ieHka MaT. 0KUJaHUS
OIPEAEIISIETCS KAK CEPEANHA
BO3MOKHOTO JIMana30Ha TOJIIUHEI,
a IUCIIEPCUS JIMHEWHO 3aBUCUT OT
MaT. OKUIaHUs (deM OOJIbIIIe
CpEIIHSIS TOJIIIMHA JIb/Ia, TEM
OOJIbIIIE TUCTIEPCHS TOJIIHMHBI), HO
TaKXK€ C Y4ETOM BO3MOXXHOIO
JMara3oHa.

Bo3MoOkHBIN fUana30H TOJIIIUHBI
— OT HWXKHEHW T'PAHULIBI
CTaHJIAPTHOIO AWAra3oHa JJIs
JIAHHOM BO3PACTHOM Ipagaliiu 10
«TEOPETUYECKOT0» MAKCUMYyMa
TOJIIMHBI B JAHHOM TOYKE Ha
JTAHHYIO JIaTy, WIN JO BEPXHEHN
TPaHUIbI CTAHJAPTHOTO
JMara3oHa.



IToaroroBka MCXOAHbIX IAHHBIX: JIEASAHON MOKPOB
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HO}IFOTOBKa HCXOAHBbIX JaHHBIX. THAPOJIOTUSA

19.16.2818 688 19.16.2618 668 Ternepa.TyPa. BOAK HA. NOBEPXHOCTH

Tennera.TyPa. BOAB HA. NMOBEPXHOCTH

| | [ [ | [ [ | I |
-1.58 -1.25 -1.88 -8.75 -8.25 8.25 2.08 5.8 °C -1.58 -1.25 -1.88 -8.75 -8.25 .25 2.88 5.88 °C

Temreparypa MOBEpXHOCTU MOpsI — pe3ysibTar  Temmeparypa NHOBEpXHOCTH MOPS MOCIE
OpEABIAYIIErO pacyeTa KOPPEKIINU — HAYAJIbHBIE TAHHBIE JJ1s1 HOBOTO
pacuera

Pe3ynbpTaThl NpeabIAyIIero pacueTa UCIOJIb3YIOTCs Kak 1-e mpuOinmkeHue JjIs HOBOTO pacyeTa.
[lepen 3amyckoM HOBOIO pacyeTa 3TU Pe3yiIbTaThl MOABEPraloTCs MPOLeaype KOPPEKIIUU, YTOOBI
TOOUTHCS COTTIACOBAHUS TUAPOIOTUUECKUX MOJIEH ¢ (DAKTUUECKUM COCTOSTHUEM JIEASTHOTO
NOKpOBa HA MOMEHT Havaja HOBOTO pacueTa



IToaroroBka MCXOAHbIX JaHHBIX: aTMOC(hepa

15.11.2817 888 (+BBB) dmocrerHoe J3B/AEHHE U NPUIEHHLIN BETep

AtmocdepHbIil popcuHT Oepercs u3
pe3yJIbTaToB JU00 II100aIbHOM, THO0
peruoHalIbHOM Moaeau aTMOC(hephl Kak
3apaHee U3BeCTHas BenuduHa. [1obaabHbIe
JTAHHBIE UHTEPIIOIUPYIOTCS B CETKY
YHCJICHHOU JIEAOBOM MOJEIIN

968 978 988 990 1888 1018 1828 1838 na 150




Pe3yabTrarsl MOACIMPOBAHUA



Pe3y.]H)TaT MOICJIbHOI'0O pacuera

MapxkepHoe nipeacranieHue (pparmeHT aitna)

26 5.6711 72.4423 0.124 0.000 0.000 1.000
27 10.4383 76.0894 0.124 0.012 0.000 1.000
28 12.0845 73.6869 0.124 0.012 0.000 1.000
29 8.9398 74.5832 0.124 0.000 0.000 1.000
30 12.6595 79.8103 0.124 0.012 0.000 1.000
31 10.7422 72.3520 0.124 0.012 0.000 1.000
32 11.6766 73.8941 0.124 0.012 0.000 1.000
33 9.6680 71.5586 0.124 0.000 0.000 1.000
34 6.2596 72.4579 0.124 0.000 0.000 1.000
35 7.8988 80.2098 0.124 0.000 0.000 1.000

Marpuunoe npejacrtapienue (hparMeHT ¢aiina)
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.00
.25
.19



Pe3yJII)TaT MOICJIbHOI'0O pacuera

27.18.2017 888 (+872)

[Iprme 3uMHEro mporuo3a ot 24 okTaops
22017 r. na 27 oxtsa0ps 2017 1.

dakTruyueckas Kapra

27.18.20817

AAA (+@8a)

8070 an 0 mnn 110 68

[Ipornoctuueckas kapra

80 70 a0 70 100 110 68 120 66
[ 1 2]
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PesyanaT MOI€CJIbHOI'0O pacuera

A7.87.2017 AR (+@72)

1-3 4-6 7-8 9-18 Mpun

[Ipornoctuueckas kapra

[Ipumep neTHEro MPOTHO3a OT 4 U0
3027 r. na 7 nronsa 2017 r.

dakTruyueckas Kapra

1-3 4-6 7-8 9-18 [Mpeun



Pe3y.III)TaT MOICJIbHOI'0O pacuera

coo Cp. TOAWMHA., CH 0 = V5.62°; N1 = 124.87° 15.11.2017 888 - 22.11.2817 868
Tonmuua, cm
49.1
39.2 ¢ I ; 7 ; : ; 3
Cymen
dpene, cH/cC ® = 75.62°; Nl = 124.87° 15.11.2817 @88 - 22.11.2817 860
A
g0 90 100 110 120 Apeiid, cm/c e’
[Tpumep nporHosa TOMIIMHBL Apeida u ,
CKaTusl JibJla B BLIOPAHHOM TOUKE =
&
0 g L A : ; 3
Cymin
e 0 Cxatue, wklla ® = 75.62°; N = 124.87° 15.11.26817 688 - 22.11.2817 860
Coxarne, klla
35.0
203 1 2 3 4 5 [ 7

Cymiu



Pe3yJII)TaT MOICJIbHOI'0O pacueTra
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Pe3y.JH)TaT MOACJIbHOI'0O pacuera

DJIeKTpOHHAs KapTorpaduueckas HaBUrallMOHHAas MHPOPMAIIMOHHAsT CHUCTEeMa

(OKHUC) De-Kart Navigator
' HM Monitor SPM 2.0 (=13

¢ Fle Edit Wiew Tools Help

P13 D @ | 12160342 ¥ + =20 M. G060,
_L_iser’s databases 13
+ @ Ice Deformation

-8 Drife

=@ Ice Chats

- #[] Mowcast

i =[] Forecast

: [E] 10:02:2006 0z:00(EMT) 05
[ 10:02:2008 02:00{GMT) 12
[T 10:02:2008 02:00{GMT) 18
[@] 10:02:2008  02:00{EMT) 24
[@E] 22:02:2008 01.00{GHT) 0, vistle
[iE] zz:0z2:2008 01:00(EMT) 12
[{] 22:02:2008 01.00(GMT) 18

: [[E] 22:02:2008 01:00(GMT) 24

+ 8 Ice Pressure

- f@ Setellite data
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=3 wnd

W4 B0°45'07.28'N ¢ 141°02'49,22"E



OneHka 10CTOBEPHOCTH MOAEJIBLHOI0 pacyera (IporHo3a)

MaccoBasi, CTaTUCTHYECKH HaJIeKHAs OLEHKA JIOCTOBEPHOCTU MOJIEIIBLHBIX PACYETOB MOMXKET
OBITH MOJIY4€HA TOJIBKO IO TAKOMY IapaMeTpy JIEASHOrO MOKpPOBa, MO KOTOPOMY €CTh MAacCOBBIE,
peryisipHbie W JIOCTYNHbIE (DAKTUYECKHE JIAHHBIE, a 3TO — TOJIBKO CIUIOYEHHOCTh (YacTHas W
oOras).

PacyeT (NMpOruo3) CrylO4EHHOCTH JibJA B JAHHOM SAYEUKE CUMTACTCS OINpPaBAABLIMMCS, €CIIU
pacueTHOe (IIPOrHOCTUYECKOE) U (paKTUYEeCKoe 3HAYeHHsl IIONMajalT B OAHY MU Ty IXKe
CTAHJAPTHYIO Tpajaluio, JHOO €CiM pasHOCTh MEXKAY MPOrHOCTHYECKUM H (PaKTHYECKUM
3HaUYEHHEM He TpeBbliaeT +1 dam.

[To 3HayeHUsIM OIpPABABIBAEMOCTH B  OTJEJBHBIX suYeHKaX TMOJIYy4aroTCsl  OLEHKHU
onpasasiBaeMocTu P u achpexruBHOoCcTH E nporuosa (pacuera) B LIEJI0M 110 pacy€THON 001aCTH.

HO,[L OnpaBAbIBaCMOCTBIO TIOHUMACTCA BECJIMYHHA!
1

P=2%",0;-100
n&t=1"1

rae O; — onpaBAbIBAEMOCTb IIPOrHO3a (pacyeTa) B 1-TOM SYEHKE CETKH, N — KOJIMYECTBO SYEEK
CETKH, B KOTOPBIX MPOU3BOAMTCS corocTasiieHre. BenuuuHa O, MokeT ObITh paBHA JTMOO HYIIIO
(pacyeT/TIporHo3 B sAYEHKE HE ompasjaaics), U000 eauHMIEe (pacyeT/IIpOrHO3 B  AYCHKE
OnpaBaajCA).

[Tox 3¢ pekTHBHOCTBIO pacyeTa (IIPOrHo3a) MOHUMAETCS BEIMYHHA:
E =P — Pinert

rac Pinert — OIlIpaBAbIBACMOCTb TaK Ha3bIBACMOI'O HHEPIIHOHHOI'O ITPOrHO34a.



OuneHka 10CTOBEPHOCTH MOAEJIBLHOI0 pacyera (IporHo3a)

O060011IeHHBIE Pe3yabTaThl OLIEHOK JOCTOBEPHOCTH KPATKO- U CPEITHECPOUHBIX MPOTHO30B 00IIIeH

1 YaCTHOM CINIOYEHHOCTH JbJa

Pernon Oomas MOJIOA0M 1-1. ToHKHI 1-a. cpennuii | 1-a. TosCcTBHIN
Omp. | O¢d. | Onp. | Dbd. | Onp. | Dbd. | Onp. | Ddd. | Onp. | Ddd.

Bapenneno u Kapckoe mopsi 92.6 3.0 85.2 2.0 90.9 3.1 94.7 2.6 98.5 1.3

Ileuopckoe mope 88.2 4.1 80.1 2.7 85.8 3.7 94.7 1.9

Mops Kapckoe u JlanTeBbIX 93.1 3.2 86.2 2.0 95.1 2.8 98.1 1.2 96.1 2.0

Mops JlanteBbix 1 B.-Cubupckoe 93.0 4.3 85.1 1.9 97.5 2.0

B.-Cubupckoe u Uykorckoe Mops 90.9 4.5

®unckuii 3aauB baaruiickoro mopsi | 90.0 1.2 85.1 2.7 91.0 2.1

Cesep Kacnmiickoro Mmops 91.3 5.1 90.1 4.4 98.3 14

ﬁﬁ;ipc““ﬁ npoutie Hnomckoro 88.0 | 27 | 851 | 08 | 921 | 1.2 | 984 | 07

IOro-3anag Oxorckoro mops 93.2 2.2 85.8 0.5 85.2 3.1 95.5 1.0

B cpenHem 91.1 3.4 85.3 2.1 92.0 2.4 96.3 1.5 97.3 1.7




MogesnpoBaHue OTACJIbHBIX
TUHAMHAYECKUX SIBJICHUHU B JICAAHOM

IOKpPOBeE



Oo0Opa3oBaHue HABAJIOB JibJ1a HA Oeperax

HarpomMoxkaeHust 1 HaJIBUTH JibJia Ha Oeperax, 00beAMHAEMbIE OOBIYHO TEPMUHOM
«HaBAJIb», PACIIPOCTPAHECHHOE SIBJICHUE 11 HU3KKUX U OTKPBITHIX MOOEPEIKUIN 3aMep3at0IIuX
Mopei. Ix o0pa3oBaHHe 4acTO MOXKET MPEACTABIATh CEPHE3HYIO YTPO3Y ISl THAPOTEXHUUECKUX
COOPYKEHMH, paCIIOJIOKEHHBIX BOJIM3U ype3a BoAbl. MI3BECTHBI Ciiydau, KOTJia HarpOMOXKACHUSI
JIbJIa TIOJTHOCTBIO pa3pylaliy KUINILA U LEJbIe MOCEIKH, YTO UHOTAA COMPOBOKIATOCH TaXKe
TrUOEIBIO JTIOACH.

@daKTOpHI, BIUSIONINE HA TEOMETPUUECCKHUE MTapaMEeTPbl HABAJIOB, 3TO HAMPABJICHUE U
CKOPOCTb BETpa U TEUCHUH, TOJIIINHA Y IUIOLIA b JICASTHOTO MMOKPOBA, KOJICOaHUsI YPOBHS MOPSI,
HAKJIOH IPUOPEKHOTO TUISHKA.

OO0pazoBaHue HaBajla — CKOPOTEUHOE sIBJIEHHE, OOBIYHO mportiecc JiauTcs He oonee 30-60

MHUHYT.



OoOpa3oBaHue HABAJIOB JIbJAa HA

Oeperax

g 'I E —
P o e e . - .
' i . e

ifg .‘.ﬂ’_\_‘___ AR g 5 - -
Buananobepexne M1axTol #a CNeayIOU KA NeHb NOCNE HABOH eHHA 23 AHBAPA 19¢




Oo0Opa3oBaHue HABAJIOB JibJ1a HA Oeperax
Cwita FC 3aBUCUT OT CKOPOCTH BETPA U IIMPHUHBI JEATHOTO MAaCCUBA, IIPUKATOIO K OEpery.

MakcumanbHOE TaBJICHHUE — B TOUKE KOHTAKTA Jibjla U Oepera.

Cuita FH 3aBUCHUT OT Macchl Jibja, JIXkKaIllel Ha OEpery, HO €€ MPOEKIIUs Ha TOBEPXHOCTh
oepera paBHa 0.

Cuita FTp 3aBHCHUT Takke OT MacChI JibJa, JiXkKalllel Ha Oepery, OT KpyTU3HbI Oepera u OT
XapakTepa TPEHUsSI MEKY JIbJIOM U TPYHTOM.

Cuna FT1 3aBUCUT OT Macchl Jibjia, JICXKaIleh Ha Oepery.

=1

BeTep




Oo0Opa3oBaHue HABAJIOB JibJa HA Oeperax

HOCKOJII)Ky OCb, BAOJIb KOTOpOfI IMPOUCXOAUT ABUKCHUC JIb/a, IIapaJUJICJIbHA ITOBECPXHOCTH
CKJIOHA, TO B YPABHCHHC OaJjraHca CUIJI, I[GI\/'ICTBYIOHII/IX Ha MaCCy JibJd, BXOIAT IMMPOCKIUN CHUJI HA

IMOBCPXHOCTH CKJIOHA.

oV .
p.h atj =F.cosa-F, -F, sina

Ecnu npaBas yacth ypaBHeHHUs 0oJjbie (0, To IpOUCXOAUT HaJABUTaHue Jibaa Ha Oeper. I1o
MEpE HaoJI3aHus JibJa Ha CYIIy CUJjla, TCHEpUPYIOIIas IPOLIECC, YMEHBIIIAETCS, a CHIIbI
COIIPOTUBJICHMS YBEINYHUBAIOTCS. B KOHEYHOM CcUeTe ATO MPUBOAMUT K OCTIa0JICHHUIO U
MPEKpAICHHUIO IIpoIecca.

YucnenHas peanu3aiys ypaBHEHHS MTO3BOJISICT OLICHUTh 00bEM JIbjIa, OKa3aBIIIETOCs Ha

CylIe.



Oo0Opa3oBaHue HABAJIOB JIbJa HA
Oeperax

C>kaTpIi TEAIHON MACCHB B
HEKOTOPOM CMBICJIE TOA00EH
C)KaToW MpYy>KUHE, 00IaJar0IICH
MMOTEHUMUAIIbHOU YHEPTUEM.
Pa3Huina Mexay noTeHIuaaibHON
SHEPTUEU CHKATOTO JIEATHOTO
MacCHBa J0 Hayaja Mporecca u
MOCJIE €0 OKOHYAHUS PaBHA
COBEPILIEHHOM padoTe 1o
00pa30BaHUIO TOPOCOB B MOPE,
MIPEOJOJIEHAIO CUJIbI TPEHUS

MCKAY JIbAOM U 6€peFOBBIM

IPYHTOM U MOJBEMY OOJIOMKOB TIpU

00pa30BaHUN HATPOMOXKICHHUS Ha

oepery.

[0 Ha4yana

nocne oKOHYaHuA




Oo0Opa3oBaHue HABAJIOB JIbJa HA m
—
Oeperax

Megowea npunas

Megowea npunas

3avacTyto (popMHUPOBAHHUE HABAJIOB JibJla MIPOMCXOJIUT MPH MoAbeMe ypoBHs Mopsi. CaM 1o
ce0e moJIbeM YPOBHSI HE «CO3/1a€T» HaBall, OJIHAKO MOXKET MOBJIUATh HA HABAJIOOOPA30BAHHUE !
- Ilpu MOBBIIIIEHHOM YPOBHE MOPSI KOHTAKT JibJla U Oepera MpoOUCXOAUT Jajibllie OT JUHUU
HEBO3MYIIIEHHOTO ype3a BOJIbl, U3-3a UET0 HArPOMOXKICHUE 00pa3yeTcs JajblIe U BHIIIIE.
- IloBbllIeHHBIA YPOBEHb MOPS O0JIEr4aeT MPeoA0JCHUE TTOAOIIBEI IIPHUIIasi, KOTOpast

OCTaEeTCsl HEMOJABXKHOM Jlayke mociie B3jioma npunas. Cuina COnpOTUBICHUS MOIOIIBEI TTpUMas
F_ IpenaTcTByeT NPOABUKEHUIO JIbJIa HA CYIILY.



Oo0Opa3oBaHue HABAJIOB JibJ1a HA Oeperax

OcobeHHOCTH 00pa30BaHUsI HABAJIOB JIbJa HA KPYThIX MPUIITYyObIX Oeperax
Ecnu cuiia TpeHus MeXy JIbJIOM U CTEHKOM MEHBIIIE, YEM MPOCKIIUS CHIIbI TSHKECTH Ha

MOBEPXHOCTH CKJIOHA, TO 00pa30BaBUIMIACS HAaBaJ CIIOI3A€T B BOJY U MPEICTABIACT COOOM

HAaIrpoOMOXJICHHC, IIOX0KCC HA TOPOC.

24

Ecnu rmyouna mopst

OKOJ-IO CTCHKI/I MCHBIHG, qu NOBBIEHHBIN YPOBEHE MOPA
B MOMEHT 06pasoBaHiA HaBana
pacueTHas 0caJKa KHs _ ; _____ ) (I
CPELHVH YPOBEHE MOpA 33
HAarpoMOXJICHUS, TO B 3TOM
3

Clay4dac oCaaKa KHNJIA

IPUHUMAETCS PaBHOM 195 105

I‘J'IY6I/IH€ MOps, a BbICOTA U
35

MOBBbILUEHHbIA YPOBEHb HOPA

H_II/IpI/IHBI Hapyca, a TaK)Ke BMOMEH&DGP&SDB&HMR Hagana

UpUHA KUJIA

CpPeHUIA YpoBeHb Mops

YBCIINYUBAIOTCA.




OO0Opa3oBaHue HABAJIOB JIb/IA HA Oeperax

Cxemarnueckue npoduin (HaKTUUECKUX M PACUETHBIX HaBajiOB Ha Oeperax BOCTOYHOU

qactr OuHCckoro 3anuBa (nekadps 1973 1) u Ha octpoBax CerepHoro Kacmus (despans 2008 ).

PaccTosHWe, M a)
-10 -5 0 5 10 15 20 25 30 35 40 45 50 85 60 65

MpeBbililueHME, M

PaccTosHue, m 6)
10 -5 0 5 10 15 20 25 30 3% 40

MpeBbililueHME, M

a) ®unckuit 3anuBs, 0) CeBepHblil Kacnuii;
1 — npoduins HAOMIOIEHHOTO HaBalIa; 2 — MPO(UIIb PACYETHOTO HABAJIA



Oo0Opa3oBaHue HABAJIOB JibJ1a HA Oeperax

Pe:xuMubIe XAPAKTCPUCTUKH HABAJIOB, ITOJYYCHHBIC 110 PC3yJibTaTaM MOACIIMPOBAHUA

MosTopRemMocCcTb, %

[ 5 . N - T Y

: 1 =a :

0-1 1-2 2-3 34 4-5 56 6-7

BbicoTa HaBana, M

MosTOopAeMoOCTb, %

5

[3 . T~ O LR

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

BropxeHue Ha cywy, M

1 — okTs10pB, 2 — HOSAOPB, 3 — N1eKa0pb, 4 — UIOHB, S5 — UIOJIb




JK3apalnus AHA TOPOCAMM

[Ipu B3aumopelicTBuu apeidyromux aeasubix oopasoanuii (JIO) ¢ TOHHBIM I'PYHTOM B
MOCJIETHEM HEPEJIKO BOZHUKAIOT OOPO3/1bl ITYOUHOM CBBIIIE 2 M, IIUPHUHA KOTOPHIX MOXKET
JOCTUTaTh ACCATKOB MeTpoB. OOpazoBaHue TaKUX OOPO3]T («IK3apalus») MOXKET MPEICTaBIsATh
CEpPBhE3HYI0 YIPO3y LIEJIOCTHOCTHU MOABOIHBIX KOMMYHUKaIui (HedTe- ra3oTpy00onpoBoIoB,

AIIEKTPUUYECKUX U OMTOBOJIOKOHHBIX KabeseH u T.I1.).



JK3apalnus AHA TOPOCAMM

19 Man 13 19: 36: 42 43, bm




JK3apalnus AHA TOPOCAMM

Cxema JIpJIUHBI C TOPOCOM




JK3apauus IHA TOPOCAMM

Cxema cul, IEUCTBYIOIIUMX HAa TOPOC IPH KOHTAKTE C THOM
Fa — cua Bo31eicTBUS BETPA;

FW — crita cOnpOTUBIIEHUS BOJIBI;

FN — HOpMmasnbHas peakius TPyHTa;

FK — kacarenpHas peakius IpyHTa;

Pa — cuna nnaByuecTy;
P — cuna TspxecTH. Vv




JK3apalnus AHA TOPOCAMM

YpaBHCHI/Ie OaJlaHCa KOJIMUeCTBa ABUKCHUA U TOPOCA, ABMIKYIICTOCSA B KOHTAKTC C
I'PYHTOM, IIPH YCJIIOBHUH, 9TO TOPOC HC COBCPIIACT ABUKCHHUA B BECPTUKAJIIBHOM HAIIPpABJIICHUHA

(cuya TSHKECTH U Cuila TIaBY4YECTH MOJTHOCTHIO YPABHOBEIIUBAKOT APYT JPYyTa):

dv 1
—=—(F,-F,-F
dt Mt(a w C)

FC — paBHOAEHCTBYIOIAs KacaTeIbHOW U HOPMAJIbHON COCTABJISIONINX PEAKIMU IPYHTA,
3aBUCSIIAS OT NIYOWHBI U IUPUHBI OOPO3/1bl, CKOPOCTH ABUKEHUS TOPOCA, BEICOTHI Bajla TPYyHTA
nepes GPOHTOM TOPOCA M CBOMCTB CaMOTo IpyHTa (IJIOTHOCTh, TOPUCTOCTh, TEKYUECTh).

Jl1st perieHust ypaBHEHUSI HEOOXOIUMO 3a]1aTh (MJIM BBIYMCIIUTH) TaOapUTHbBIC
XapaKTePUCTUKHU JIbJIUHBI U TOPOCA, CBOMCTBA TPYHTA, CKOPOCTH BETPa U TEUEHUSI, CKOPOCTh

TOpOCa B MOMCHT Ha4daJla KOHTaKTa.



JIK3apauus 1HA TOPOCAMHU

[IpocTpaHCTBEHHOE pacipeieieHre BEpOSTHOCTH dK3apalluy U JIJIMHBI 0003/ 3aJaHHOM

r1youHsl B Mae B baiimapaiikoi ryoe (Kapckoe mope).

OnuHa Goposg, m BepoatHocte, % [inuHa Boposp, M BepoatHocts, %

['mybuna 60po3n ['myOuna 6opo3a ot 1,2 m

MmeHee 0,2 M

69715

66°30" 67°00' 67°30' 68°00' 66°30" 67°00" 67°30" 68°00' 66°30" 87°00' 67°30" 68°00' 66°30" 67°00" 67°30' 68°00'

0 0 0
0-100 0-100 0 -10°%
100500 100500 10°- 107
500-1000 500-1000 107 1
1000-1500 1000-1500 1-10
>1500 >1500 >10



JIK3apauus J1HA TOPOCAMU
PesxruMHBIE XapaKTEPUCTUKU dK3apaliy MOTYy4YEHHBIE MO pe3yabTaTaM MOJEIbHBIX

pacyueToB

Hos0ps | [lexaOpsb | AuBapp | deBpans | Mapt | Anpens | Mait
1 pa3 B roj 0,35 0,55 0,65 0,92 0,89 | 0,97 1,02
1 pa3z B 10 ner 0,48 0,75 0,88 1,25 1,20 | 1,31 1,38
1 pazB 100 ner | 0,60 0,95 1,12 1,57 151 | 1,65 1,74

['myOuHa 3K3apauuu oKojio 1 M Jj1si KOHEUYHOW CTaJ MU 3UMbI — SIBJICHHUE BITOJIHE OOBIYHOE,
T.€. TI€-TO Ha aKBATOPHUHU TaKas dK3apallys IIPOUCXOAUT €KEeToaH0. DK3apanus nryounon 1,0-1,5
M IIPOUCXOJUT peryysipHO B X0Ts Obl 1 pa3 B 10 net. Dx3apanus riryouHoit 6omnee 1,5 M —

ABJICHHUC JOCTATOYHO PCAKOC U ITPOUCXOAUT 1 Pa3 B HCCKOJIBKO ACCATKOB JICT.



JK3apauus IHA CTAMYXaMH

Cy1iecTByeT HEMaIO KOCBEHHBIX CBHACTEILCTB, YTO TOPOC, CEBIIHMI HA MENTh U
IIPEBPATHBIIHICS B CTAMYXY, HE SBIIICTCS a0COMIOTHO HenoABMKHEIM. [1oa Bo3aeiicTBeM
BETPOB, TCUCHUN M OKPY’KAIOIIUX JIBJAOB TAKOE JICASTHOE 00pa30BaHUE MOXKET COBEpIIATh
IBIOKEHUS (KaK MOCTYIIaTeNIbHbIS, TaK U KOJIeOaTeIbHBIC), B PE3YNIbTaTe YeTo ITTyOHHA €T
IPOHUKHOBCHUS B TPYHT MOXKET YBEIUYUTHCS, T.€. MOXKET MPOU30MTH T.H. «CTAaTHUCCKAS
IK3aparusl.

Tak kak ypoBEHb MOPSI UCIIBITHIBACT MPUJIMBHEBIC KOJISOaHMs, 3HAYCHHUS BBICOT Iapyca U
KHJISI U3MCHSIOTCSI BO BPEMEHH.

B MoMeHT moJiHOM BOJBI JAaBIICHUE CTAaMYXH Ha TPYHT (M CHJIa TPEHHUS) OKa3bIBAKOTCS
CYIIESCTBEHHO MCHBIIIC, YeM B MOMCHT MaJIOM BOJBI, a BO3ACHCTBHC TCUCHHUS HA KHIIb
(MOABOAHYIO YaCTh CTaMyXH) - HA000poT. Cie0BaTeIbHO, BOBMOKHOCTD IIEpEMEIIICHUS

CTaMyXH, a TaKKe dK3apalliy JOJDKHA ObITh Bbllie BONMM3M I1B u Hmke — npu MB.



JK3apauus AHA CTAMYX4

Cxema cui,

NEUCTBYIOIIHUX HA CTAMYXY

IIpU MaJIOi

BOJC

IIPU TIOJTHOU

BOJC

MaJaas Boaa

Fw

Fn

Fi S

Fa

Frp

TEeYeHHC

HOoJ/IHAf BOJA




JK3apauus IHA CTAMYXaMHU

KitoueBbiMu (hakTOpamu, ONpeaeIsiFOIIUMHI «CTaTUYECKYIO» dK3apalluto, sIBISIOTCS:

- 001ast Mmacca CTaMyXu;

- COOTHOIIIEHUE MACC KUJIS U Mapyca;

- TyOMHA BHEIPEHUS] CTAMYXHU B TPYHT B Ha4aJIbHbI MOMEHT BPEMEHU;

- YIoJl YKJIOHA JHa;

- XapaKTepUCTUKA IPYHTA (B paMKaxX MPUHATON mapaMeTpU3aluy CUIIbl CONPOTUBIICHUS —
3TO MpeJIeSl TEKYUECTH TPYHTA U IJIOTHOCTh TPYHTA);

- aMIUTUTY/a IPWIMBHBIX KOJIEOaHUM YPOBHS MODSI;

- AMIUIMTY/Ia IPWIMBHBIX KOJIECOAHUI CKOPOCTH TECUCHUS.



JK3apauus IHA CTAMYXaMH

B03MOXHBI CIEAYIONIME BAPUAHTHI TIOBEICHUS CTAMYXH:

- Ctamyxa UMeeT O4e€Hb OOJIBIION M30BITOUYHBIM BEC M MaJICHBKOE MHJEIECBO ceueHue (T.e.
CIIUIIKOM OOJBIION IHAMETP, CIUIIKOM BBICOKHM MapyC U CIMIIKOM MAJICHBKUWA KWIb). B 3TOM
CJIy4ae CTaMyXa HE CABHUTAETCS C MECTA U «CTAaTHYECKasH AK3apalusi HE IPOUCXOIUT.

- HaoOopot, craMyxa HMEET O4YE€Hb MAJICHBKHM H30BITOYHBIA BeC (T.€. OTHOCHUTEJIBHO
MAJICHbKUW MapyC U OTHOCUTEIIBHO OOJIBIION KWJIb), U Ja)K€ NPU HEOOJBIIOM MOIbEME YPOBHS
MOpSI CTaMyXa BCIUIBIBA€T. B 3TOM cilyuae AajbHEUIIee MOBEICHUE CTAMyXHd B paMKax JaHHOM
3aJ1a4d HE pacCMaTpPUBACTCA.

- CoueTtaHue MacChl CTaMyXW M COOTHOIICHUS KHWJIb-IIAPYC TAKOBO, UYTO MPHU HEKOTOPOM
MOABbEME YPOBHS M CKOPOCTH TEUCHMUSI CTaMyXa HAUYMHAET ABUTAThCS, yDIyOnsier Oopo3ay 110
HEKOTOPOro MPEACTIBHOIO 3HAYEHUs (MAaKCUMaJIbHO BO3MOXHOIO MPU JTAHHBIX I€OMETPUYECKUX
napaMeTpax CTaMyXH), M OCTAHABIMBACTCA. OJTOT Cllyyaid, COOCTBEHHO, U €CThb HCKOMas
«CTaTAYECKas» dK3apalusl.

Cramyxu ¢ MaJIeHbKUM TapycoMm (mopsiaka 1 M) HaxomsiTCd B COCTOSSHUM, OJU3KOM K
U30CTaTUYECKOMY PABHOBECHUIO, W Jaxe IpU HEOOIBIIOM TOIbEME YPOBHS BCILIBIBAIOT.
HaoOopot, pu 6onbiux BeicoTax mapyca (6onee 3-4 M) cTamyxa mMajio MOABMYKHA, a €CJIM OHA
UMEET €11l OOJIbIIINE TOPU3OHTATBHBIE Pa3MepPbl — TO BOOOIIE HEMOABUKHA.

B ocHOBHOM, TyOHMHa «CTaTHYECKOW» 3K3apanuu coctapiseT He Ooinee 20-40 cm, HO npu
COBIIAJICHUU OTPEJICICHHBIX YCIOBUNA MOXKET JOCTUTATh OUTH 1 M.



OTpbIB npunas

XapakTep 3BOIIOLMHA JIEASHOTO MOKPOBA B PalOHAX, 3aHATHIX ITPUITANHBIMU JIbJAMU, U B
paiioHax Aper(yroNuX JIbI0B, UMEET CYIIECTBEHHbIC OTIIMNYMA. B nmpunailHbIx 30Hax
OTCYTCTBYIOT Jipeiid), mepepacnpeesieHue ibaa, CKaTtusi, 00pa3oBaHUE TOPOCOB U T.1., TOTIA KaK
B 30HaX JIper(yrOIINUX JIbJI0B TUHAMUYECKUE SIBICHUS 3a4aCTyI0 UTPAIOT OINPEICIISAIONTYIO POJib.

ECTh HECKOJIBKO MEXAaHU3MOB B3JIOMA MPHUIIasi, CBA3aHHBIX C BEPTUKAIBHBIMU U
TOPU30HTAJIBHBIMHU JI€(POopMalIMsIMU, TTPUYEM BO3JECUCTBUE TOPU30OHTAIBHBIX KacaTEeIbHbBIX
HaIpsHKEHUH UrpaeT HanboJjiee BECOMYHO POJIb.

OTXUMHOM BCTCP CO3AACT TAHI'CHIUAJIBHOC HAIIPAKCHUC HA ITIOBCPXHOCTH JIbJA,

a0COIIOTHOE 3HAUYCHHE KOTOPOT'O 3a4aCTCsA N3BCCTHBIM BbIPAKCHUCM!

r=CpW’

CyMMapHO€E BO3IEMCTBHE BETPA P HA y4aCTOK IIPUIIAsl CKIIAAbIBACTCA U3 HANIPSKECHAN Ha
AJIEMEHTApHbBIE IUIOLIAJIKY, IPUYEM HA TPAHULIEC IIpUNas CYMMapHOE BO3AEMCTBUE MUHUMAIIBLHOE,

a M0 MEpe BUKEHHUS OT IPAHUIIbI TpUIasg K Oepery OHO HapacTaer.
L

P = [t =coW?(L-x)

X

rae L - mmpuHa npumnas (Hayajao KOOpJAWHAT HAaXOAUTCs Ha Oepery, T.e. Ha Oepery X =0, Ha
rpaHumIie npumas X = L).



OTpbIB npunas

Bremrnee BOBI[GI;'ICTBI/IC YPAaBHOBCHINBACTCA BHYTPCHHUM COIIPOTUBJICHUCM JICISAHOI'O
ITIOKpPOBa R, CKIIAAbIBAXOITUMCA U3 COIIPOTHUBIICHUA OTACIBbHBIX CJIOCB JIbJA:

h
R = IOdh ~ oh

0
IJ1€ G - ICUCTBYIOIEC BHYTPEHHEE HAMPSHKEHUE B JIEASTHOM MTOKPOBE, OCPETHEHHOE MO TOJIIIUHE
AbAA.

3aKperyIeHHbIN Kpail IIaCTUHBI U HEKOTOPAsi OKPECTHOCTh BOJIM3HM TOYKH KPEIJICHUS B

OYEHb MAJIOW CTENEHU MOABEPKEHBI Aedhopmanusim. [loaToMy 17151 JOCTUKEHUS OJJTHUX U TEX JKE
nedopMannii BOJIM3U TOUKU KPEIJICHHS U BIAJIU OT HEe TPEOYIOTCS pa3HbIe YCHIIHS. ITO MOKHO
MHTEPIPETUPOBATH KaK YBEJIMUYCHUE COTPOTUBIISIEMOCTH (MMOTEHIIMATLHON BO3MOKHOCTH
KOHCTPYKIIMH BBIICPKUBATh HACPY3KY ) IpUMas BOJU3M TOUKH KperieHus. MaTteMaTtuyecku
COMPOTUBIISIEMOCTh MOKHO MUCATh BHIPAKEHUEM, YUUTHIBAIOIUM BIIUSIHUE 3aKPEILICHHOTO Kpas:

R, ZUph'(1+Cj
X

rae R, - CONPOTHBIAEMOCTb JIbIa; 0, — IPE/IEI IPOIHOCTH JIbJa Ha paspbiB, C — CBOOOIHBINH
K03 PUIIUEHT.

XapakTtep 3aBucuMocTH R, (X) ymoBieTBopseT (1o KpaifHel Mepe KadeCTBEHHO) H3I0KEHHOM
TUIIOTE3E:

npu X >0 R, — oc;

npu X > < R —R.



OTpbIB npunas

TonmmHa np1a, 00eceunBaroIasi yCTOMYMBOCTD MPUIIasl, IPU Pa3HbIX 3HAYCHUSX CKOPOCTH

BETPA Y IIUPUHBI PUTIAS

CKopOCTh BETpa,

m/c — 5 10 15 20 25 30 35

[ITupuHa npurmnas,

KM

!

20 0,10 0,10 0,20 0,35 0,55 0,75 1,05
40 0,10 0,20 0,45 0,80 1,20 1,75 2,35
60 0,10 0,35 0,70 1,25 1,90 2,15 3,70
80 0,15 0,45 0,95 1,70 2,60 3,79 5,10
100 0,15 0,55 1,20 2,15 3,35 4,80 6,95
120 0,20 0,65 1,50 2,60 4,10 5,85 8,00
140 0,20 0,80 1,75 3,10 4,85 6,95 9,45

IIpu Betpe okoso 20 m/c u mupune npumnasi 80-100 kM (uyTo HauboJIee XapaKTePHO s
APKTUYECKUX MOPEI) HE0OXOAMMO, YTOOBI TOJIIIMHA JibJIa ObLIa OKOJIO 2 M. DTOT pe3yibrar

IMPUMCPHO COOTBCTCTBYCT COOTHOIICHUSM, Ha6J'IIO,Z[aCMI)IM B ITpUPOIC.



OTpbIB npunas

Cxema B3J10Ma MpuIias MpU HAJTUYUU
«BCTABOK)» TOHKOTI'O JIbJIA.
1 — nuarpamma cuit; 2 — OOKOBOM

pas3pes; 3 — miaH.

10 -

— Hanpsxenue

- CDH[]I]THBHHEHI]ETI:

YcnoBHble 0003HAYEHHA

BTN Opeiicyomuit neg

Mpunak

Cywa

Mecto Haubonee BeposATHorO
B3MOMA NPH YCHNEHHH HATPY3KM

f Ha guarpamme cun
=  na cxeme paspesa
. . . | Ha BUE CBEpRY
0 10 20 30 40 KM
2

KM




OTpbIB npunas

Cxema B3JI0oMa
IpHUIIas Mpy HaJTUIuHU
JTOTIOTHUTEIbLHBIX
KpEIICHUM (OCTPOBOB).

a) Tonkuit iex (0.2

M);

0) Tomcthrit nex (3 m).

1 — nuarpamma cui;
2 — OOKOBOI1 pa3pes;

3 — 1JIaH.

I-Iia-'"]L-“Jf 1 1 T 1 a) Na l"]4 Y I | i | 1 ﬁ:l
10 H'L Jl : : '| — Hanpaxenue 10 - 1 II xi : |I — Hanpskenue
i | (1 l—- ConnoTMBRAEMOCTS i | [ | |~ - ConpoTHENAEMOCTE
*1 ;v P T T
P
Sn_ U
| : Vo)
- . \Y _____
T T T T T T T KM T KN
0 m N 30 4 D 67 70
i ?
R Sy (L ‘“’\:_if i _5555555[
T I I I I I I I I I I I I T T T
0 0w » N 40 N e 7w 0w 2 B 4 N & 7"

Ycnoeusie 000zHaYeHuA

Dpeidirowuii neg
Mpunait

Cywa

Mecto Hanbonee BEOATHOID B3NOMa NPH YCHNEHWK HATPYIKK

Ha AMArpaMme cun
T  wa cxeme paspesa
@ Ha BUIIE CBEPRY




OTpbIB npunas

[ToMrMO OT’)KUMHOTO BETPa, B3JIOM MPUIIAs MOXKET MPOUCXOAUTH TaKXKE U MOJ ASHCTBUEM
BeTpa, AYIOIIETo napajuieabHo Oepery. B aToM ciydae cONMpOTHUBISIEMOCTD MpUIIas ONPeaeIIsIeTCs
B 3TOM CJIy4ae MPeAESIOM POYHOCTH JIbJIa Ha Cpe3 0., KOTOPBIN B 2 pa3a O0Jblle, YeEM NPEe
IIPOYHOCTH Ha Pa3phIB.

YcaoBue yCTOMYMBOCTH IIPHUIIAsl IO ICMCTBUEM BETpa, TYIOIIETO MO IPOU3BOIBHBIM YTIJIOM
K Oepery:

_CpaMM(L ~x)sina < O'ph(1+ %)

_CpaM/M(L— X)oosa < ach(1+ %)

IJIe Ol- HapaBJIeHUE BeTpa OTHOCUTENIBLHO Oepera, MeHstomieecs ot 0 10 90°.

B ToMm ciydae, korjaa Kakoe-11u00 U3 HEPaBEHCTB HE BBITIOIHAETCS, MPOUCXOIUT PA3JIOM
TIacTUHBL. JIJIs1 OLICHKHM «HOBOWY IMIMPHUHBI TIPUIIasi HEOOXOAMMO OIICHUTh MaKCUMAaIbHOE
3HAYCHHUE X, IIPU KOTOPOM COOJIIO/Iat0TCs 00a YCIOBHUS.

3aBUCHMOCTH HIMPHUHBI ITpUTAs OT IEPEMEHHOTO HAMPABIICHUS BETPA

Hanpasnenue Betpa, 0 15 30 45 60 75 90
rpaj
[Iupuna npumas, km | 95 101 | 123 95 66 55 51




OTpbIB npunas

B ciydae 6epera npoun3BosibHOM (hOpMBI NpUMai MpeacTaBiaseT cOOOU MIacTUHY,
3aKPETUICHHYIO BI0JIb YaCTHU KOHTYpa. DTO 03HAYAET, UTO KaKAasl TOUKa MpuUIas yaep>KMBaeTCs He
OJIHOM TOYKOM KpEIJICHMS, a HEKOTOPHIM MHOXKECTBOM.

YT0OBI OIIEHUTH
MOTEHIIMAJIbHY IO
CONPOTHUBIIIEMOCTh
IJJACTUHBI B IPOX3BOJIBLHO
BBIOpAHHOM TOYKE,
HEO0O0XOINMO
MPOUHTETPUPOBATH ITPABYIO
4acTh HEPABEHCTB MO
IJIOIIA I BHY TPEHHETO
(OTHOCHUTEJIBHO TOYKH)
CEKTOpa IIACTHHBI.
AHaAJIOTUYHO MOXKHO
OLICHUTBH JECUCTBYIOIIUE
BHEIITHUE CUJIBI:
UHTETPUPYETCS JIEBAs 4acTh
HEPABEHCTB 10 TLJI0IIAN
IIJJACTUHBI CO CTOPOHBI €€
BHEIITHETO (OTHOCUTEIBHO
TOYKH) CEKTOpAa.

Apeidnrommi
neg,

BHewHwi
CEKTOP MpHNas

BuyTpeHHui
CEKTOp NpuUnas

Yyactk1 bepera u

TPaHHLLI MexaY
HHMM




OTpbIB npunas

TecToBBIN pacueT HA MPUMEPE CPETHEMHOTOJIETHUX yCIIOBUM B KapckoM mope.

Bo Bce mecsibl (10 MIOHS BKIIOUUTEIBHO) COMTPOTUBIISIEMOCTD MIPHUITasl BE3/IC MPEBbIIIACT
HaIpsHKEHUS, U 30H HEYCTOMYMBOCTH HE oTMedaeTcs. [lomoxkenne rpanull mpunas npakTU4eCKu
HE MEHSIETCS B TEUEHUE BCETO 3UMHETO ce30Ha. OJTHAKO B UIOJIE, B PE3YJIBTATE 3HAUUTEIBLHOTO
CHIM>KEHHMU MTPOYHOCTH Y TOJIIIHAHBI JIbJA, IPOUCXOAUT PE3KOE YMEHBIIEHUE COTPOTUBIISIEMOCTH,
IpUIIail CTAHOBUTCS HEYCTOMYMB Ha OOJIBIITUX IIJIOIIASX, YTO BBI3BIBAET €T0 pa3pylieHue. B
LIEJIOM 3TOT PE3YJIBTAT COOTBETCTBYET HAOIIOAAEMBIM B IPUPOAE CPOKAM pa3pylICHUS MpUMasl.

CDHFDTH BNAeMOCTE

<200-10% Him

200-300 - 10° Him

300400 - 10° Hiw
>400-10° Him

Hanpaxexue

<200-10° Him

200-300 - 10° Him

300400 - 10° Hiw
>400-10° Him

Oy4aru HeyCTOM4MBOCTH

-

Yctoiumeocts
HeycTon4mBoCTL

TonwuHa u rPaHuLEl NpUNad Nocne B3NoMa

o~ 4B

< 40 cu
40- 80 cu
80-120 cu

=120 cu




OcHoOBHbIE IIP00JIEeMbI M HANIPABJICHUSA
Pa3BUTHA



OcHOBHBIC TPO0JIEMbI M HATIPABJICHUS PA3BUTHSA

DuU3NKO-MaTeMATHYECKHE OCHOBBI

Peonorus;

MonenupoBaHue pazaoma/cMep3aHus JIbIUH, OTPbIBA/(OPMUPOBAHUS pUTIas;
[TocTaHOBKA rPAaHUYHBIX YCIOBUH ISl MOAEIEH PETHOHAIBHOTO (JTIOKAIBHOTO) MacTaoa,;

OLleHKH JI€OBBIX XapaKTEPUCTHK B MacIiTadaxX, MEHBIIIUX, YE€M Iar CETKH PEruOHaIbHOM
MOJIEIIH,

MonenupoBaHue JEASHOTO MOKPOBA B JIOKAJIBHOM MAaclTade C y4eTOM pealibHbIX (OpM U
pPa3sMEepOB JIbJIVH.

BeruunciaurejbHBIE

[TocTaHoBKa HaYaJIbHBIX YCIOBUM JJIsl MOJI€JIeH M100anbHOro MaciiTada

NudopmanuoHHbIE
AccuMwIsiMs pa3HOPOIHOM Jien0BoM nHGOpMaUU

Henocrarok onepaTtuBHOM THaAposiornyeckor nHhopMaluu



Cnacu60o 3a BHUMAaHHE



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Slide Number 84
	Slide Number 85
	Slide Number 86
	Slide Number 87
	Slide Number 88
	Slide Number 89
	Slide Number 90
	Slide Number 91
	Slide Number 92
	Slide Number 93
	Slide Number 94
	Slide Number 95
	Slide Number 96
	Slide Number 97
	Slide Number 98
	Slide Number 99

