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OLEHKA HEOBXOJAUMOI'O KOIMYECTBA CUJI 1 CPEJIACTB
MOXKAPOTYIIEHUSA 51 ONEPATUBHOM JIOKAJIU3AILIUU
JJAHAITAP®THOI'O ITIOKAPA

B paGore mpemioxkeHa MOAETb JJIsi OLIGHKA CBEPXY BPEMEHH JIOKAIM3al[MH
ouyara jaHgma@THOrO TMokapa. Mojens IMO3BOJSET, 3Has CKOPOCTh pOCTa
TepuMeTpa mokapa U CKOPOCTh JIBIKEHUS CPENICTB MOKAPOTYIIECHUS, OIICHUTH
HEO0OXOAMMOE KOJIMYECTBO CHJI M CPEICTB  JUIsS JIOKAJU3allMU IToXapa 3a
YCTaHOBJICHHOE BPEMsI C yUETOM HPUOBITHS OAKPEIIIICHUH

Ilocmanoexa npoonemwi. IoBbiienne 3QpHEeKTUBHOCTH TPOBOJUMBIX
OTICPATHBHBIX MEpPONpUATUH MO OoprOe ¢ JaHAmAPTHBIM TOXApOM B
YCJIOBUAX Je(UIIMTA CUTT U CPEJICTB MOXKAPOTYIICHUSI TPeOyEeT OIEHKH UX
HEO0OXOIMMOTO KOJIMYECTBA JIJIi CBOEBPEMEHHOM JIOKAIU3aIK MoXKapa.

Ananu3 nocneonux ucciaedoeanuit u nyoaukayui. CylnecTBYyIOIINE
MOJIC/IH JIOKaNIHU3auy JauAmadTHeIX mokapoB [1-3] He paccMaTpuBaroT
Cly4yalli HEOJHOBPEMEHHOIO0 Haydalla IMOXKApOTYLIEHUs IOJApa3/eICHUSIMU,
NpUOBIBAIOIIUMHA K MECTY TYIICHHUS IOOYepeaHO. DTO HE TMO3BOJISET
OLICHUTh HEOOXOJMMOE KOJHUYECTBO 3a/IECTBOBAHHBIX CHUJ U CPEICTB
MOKapOTYIICHUSI MpU UX JeUINTE U paccuuTaTh MapaMeTphl 3ampoca o
NOJKPEIJIEHUN.

Ilocmanoexka 3adauu u ee pewenue. llenpio pabOTHl SBISETCS
MOJIyYeHUE MOJIENIM pacyeTa HEOOXOIUMOTO KOJIMYECTBA CHJI U CPEICTB
MOKapOTYIICHUS JJI ONIEPATUBHON JTOKATU3alUK JaH A THOTO MOXkKapa.

B03MOXXHOCTP ~ MPOTHO3UPOBATh  3HAYEHHE CKOPOCTH  POCTa
nepuMeTpa nokapa [4] mpu U3BECTHBIX MapaMeTpax JaHamadTa mo3BoysieT
OLICHUTH BpeMs JIOKalu3aluu (HailTh ero Bepxuuii npexae:n). [Ipu cozganuun
Mozenu OyneM HCXOIUTh W3 JIMHEWHOTO IO BPEMEHU XapaKTepa pocTa
nepuMeTpa JaHAmaTHOTO moxapa.

Kakux nmb0 cpokoB MO IOKanu3anud JaHAma(THOTO ToXKapa
HOpPMAaTUBHAsl JIUTEpAaTypa HE YCTAHABIMBAET, IOHSATHE OINEPATUBHOMN
JoKaau3anuu [5] He pacmmpoBBIBACTCS, MOITOMY JOKAIU3AIUI0 OyaeM
Ha3BaThb OINEPATUBHOM, €CIM OHA MPOBEAEHA B CPOK, HAMEYCHHBIN
PYKOBOJUTEIEM MOKAPOTYIICHHUS.

OuyeBUIHO, YTO JIOKaIU3alus METOJOM OKPYKEHHUsl o4yara ropeHus
BO3MOKHa B TOM Cllyyae, €ClIM CKOPOCTb pocTa mepumerpa Vp (M/MHH)
MEHBIIIE CYMMBbI CKOpocTed wucnoib3yeMbix N Tymamux cpeactB Vi
(M/muH) (I=1..N)
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WHA4ye CUJIbI MOXKAPOTYIISHUs MTPOCTO HE OYIyT yCIeBaTh TYIIUTh KPOMKY.

JlaHHOE yClOBUE SIBJISIETCS HEOOXOIUWMBIM, HO HE JIOCTATOYHBIM.
Jlokanuzamusi 3a BpemMs T (MHH) BO3MOXHa, eciii Kpome ycioBus (1)
BBIMIOJTHEHO YCJIOBHE
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rne L, =L(t,)- mepumerp (M) ouara moxkapa B MOMEHT Hauaia

nokanu3anuu to (MuH). B kadecTBE CKOPOCTH TYIIEHHs 1-OTO CPEICTBa
noxkaporymeHus: Vy; Heooxoaumo OpaTh CpeaHIoo 3a Bpemsi T CKOpoCTh

V;; (M/MHH) JIOKaIM3aluy MOXapa AaHHBIM cpecTBoM. HaxoxaeHue 31oit

CKOPOCTH OCYIIECTBIISIETCSI B XOAE€ TPOBEJACHUS COOTBETCTBYIOIIUX
UCIIBITAaHUM, MO0 IO JTaHHBIM, MPUBEICHHBIM B CIIPABOYHOU JIUTEpAType
[6,7] .

OtmeTuM, 4YTO JaHHBIC, MPHUBEACHHBIE B MCTOYHUKAX XapaKTEPHBI
JUISl HUA3O0BBIX JIECHBIX MOXxapoB. B Toxe Bpems, B [8,9] yka3wiBaoch
CXOACTBO Ha MEXaHU3M PaCHpPOCTPAHEHHS JaHIMA(THBIX MOXKApOB IMpHU
TOPEHUU HA3EeMHOTO CJIOS pPacTUTENbHOTO Matepuaina. CyliecTBEeHHOe
OTJIUYHE COCTOUT B TOM, YTO JUIsl JIECHBIX TIOKApOB IO TOJIOTOM
JPEBOCTOSI BEJIMYHWHA BEeTpa OOBIYHO HE mpeBocxomuT 1-5 m/c [10], B TO
BpeMsi KaK Ha OTKPBITOM IPOCTPAHCTBE CEIIbXO3YTrOAHM U B OCOOECHHOCTH
CTerel, BeTep MOXKeT Jocturath ckopoctd 10 m/c m Gomee. Iloaromy
JaHHBIC, TMPUBEJICHHBIE B YKAa3aHHBIX TAaONUIAX, TMOIXOIAT ISl HU30BBIX
JIECHBIX TOKApOB M MOKAPOB IPYTUX TUIIOB MPU CKOPOCTH BETpa HE Ooliee
5 ™/c. [nsa npyrux ke TapaMeTpoB BeTpa JIUTEpaTypHBIE TaHHBIE
oTcyTcTBYIOT. B [6,7] mpuBeieHsl 3aTpaThl BpPEMEHH, CBSI3aHHBIE C
OpOBEACHUEM pPadOT MO JIOKATHM3ALUWU U TYIICHUIO YK€ JJIs KOMaH[
TYIIWJIBIIMKOB W  MEXaHU3WPOBAHHBIX  MOAPA3ICICHHUA, a  TakKe
PUBEJEHBI JaHHbIE JJIs JIOKAJIU3ALMU [10kKapa ¢ TOMOIIbIO B3PhIBA.

[Tonarasi, 4To MOKanM3aIus MoXkapa JOJKHA 3aBEPIIUTHCS B TEUCHHE
BpeMeHu Tc¢ (MUH), - K NpuUMepy, MNPOAOIKUTEILHOCTH OJHOW padbouei
CMEHBI, MO0 BpEMEHM OT Hayaja JOKaJu3aluu J0 HACTYIUICHUS] TEMHOTHI,
U UMes 33aIaHHBIM HaOOp CPEeNCTB MOXKAPOTYUIEHUS, MOXKHO TOBOPUTH 00
ONEepPATHUBHOM JOKaIU3al1uu, €CIU
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[Tockonbky moJsiaraem, 4To MEPUMETP PacTeT JUHEHWHO MO BPEMEHH,
TO U3 (3) mojay4aemM KpUTEepUid OrepaTUBHOM JIOKAJIM3AIIUU TTOXKapa

N N N
to > Vo /| DV =V, |=T<Te, D V>V, (4)
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Ha puc. 1 npusenen rpaduk 3aBucuMocTtu (4), Ha OCHOBE KOTOPOIO
NOCTpOEHAa  HOMOTpamMma  OMpeNeJieHUS  BPEMEHH  JIOKaIu3aluu
nanamadgTHoro moxkapa (puc. 2). I[lo nganHOW HOMoOrpamme, 3ajaBas
CKOPOCTh pacCHpOCTpaHEHHsI IOXKapa H 3Hasg CYMMapHYI0 CKOpPOCTh
TYIIEHUS] KPOMKH, MOXXHO OTPEICNIUTh BpeMs JIOKalW3alliu ToXKapa H,
COOTBETCTBEHHO, 3ajaBas MO IIKaJleé BPEeMEHH JIOKalIW3aluu ypoBeHb Tc,
MOJKHO HaWTH YCJIIOBHE OTICPATHBHOM JIOKAIU3AIMH TTOKapa.

N
Puc. 1 - Bpems jgoxaamn3zanuu noxapa T( VF,;ZVTI ) nas =100 mun
i=1

VYcnoue (3) mo3BoiisieT peliath 3ajady JOKaIU3aluu B APYroi
MOCTAaHOBKE — O pacyeTe HEOOXOAMMOTr0 MUHUMAJIBLHOIO KOJIMYECTBA CUII U
CPEACTB MOKAPOTYIICHUS ISl JIOKAJIM3AlMU T0XKapa B OTBEJACHHBIN CpPOK
Te.

B stoMm cnydae Beipaxkenue (4) Oynert 3anucaHo B BUJE

N J—
SVi>Te -V, /[Te-t], Te>to (5)
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Pemars 3amauyy B TakoOW MOCTAaHOBKE IIOMOXET HOMOIpPaMma,
n3o0paxeHnHass Ha puc. 3. K mpumepy, U3 Hee cieayer, 4To €ClIM s
rmokapa, TyLIIEHHE KOToporo HauuHaerca Ha 100 MumHyTE € MOMEHTa
BO3TOPAaHUsS, U MEPUMETP KOTOPOTO MMEET CKOPOCTh POCTa, paBHYK 15
M/MHH, HEOOXOAUMO OCYIIECTBUTh TYIIEHUE 3a Bpems, He Oosiee yem 500
MuH (or 600 MuH oTHATH 100 MUHYTHOE BpeMs pacHpoCTpaHEHus), TO
HEOOXOJIMMO TPUBIIEYb CPEACTBA MOXKAPOTYIICHHS, CyMMapHasi CKOPOCTb
TyLIEHUsS KOTOphIX Oyzaer He MeHblie 18 m/mMuH. Eciu xe HEeoOxoaumo
JOKaJIM30BaTh MoXap ObIcTpel, - Hanpumep, 3a 300 MUH, TO HEOOXOIUMO
N00aBUTh MOAKPEIIEHHE CO CKOPOCTHIO JIOKATU3ALMUH 2 M/MUH.
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Puc. 2 - Homorpamma s omnpejejieHHsi BpPeMEeHH JIOKAJIM3AIUU

JanamagTHoro moxapa ajis to=100 mun

OTtMeTuM, 4TO NPUBEACHHBIN MPUMEP MPEANOIAraeT UCIOIb30BaHUE
TaKOM TaKTUKU TOXAPOTYLICHUsI, KOTOpash HE JOMYCKAaeT MPOCTOs
NOApa3/IeJICHUI U CIPAaBEIINBA JJ1sl EMIUHOBPEMEHHOTO OKPYKECHUS.

B cnyuae neBbimonHeHus ycious (1) BO3HHKAeT HEOOXOAUMOCTH B
IIPUBJICUCHUU JOTIOJTHUTEIIBHBIX CHUJI MOKAPOTYLICHUS. Ecnun
MOJIKPEIUICHHE NpUObIBAET B 1; MOMEHT BPEMEHH U OJHOBPEMEHHO B

untepsane Bpemenn (t;;t;;) B Tymenun ydactByror N(]) onuHakoBbIX
HOpa3/Ie/ICHHU, TO YCIOBUE JIOKATN3AUK OyIET 3alMCaHoO B BUJIC

K NG)

Lo+ Vp(T—te)=D D> Vylt;—tiy), to<t <.t <T, (6)
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rae monaraem t, =T. Ilpu sTomM XOTS OBI IJIT OMHOTO W3 | JTOJDKHO



BBITTIOJIHATCSA HCPABCHCTBO
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Puc. 3 - Homorpamma 1u1si onpejiejieHusi HeOOX0AUMOI0 KOJIHYECTBA CHJI H
Cpe/ICTB MOKAPOTYLIEHNS /IJIS1 ONePATUBHOM JIOKAJIU3AIUM MOkKaApa

[IpeoGpa3zoBbiBas (6), MOTYIUM BBIpAKECHUE

KNG N(K)
Lo +Ve(T-tp)= Z ZVTi(tj —tq)+ ZVTi (T—1tx4),
il i=1

peuias KOTopoe OTHOCUTeNbHO T, MOoaydnM aHalor BblpaxeHus (4) mnus
CJly4dasl HEeIMHOBPEMEHHOIO OKPYKEHHUS o4ara moxapa
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OtMetum, 4TO BbIpakeHUs: (4) u (8) SIBISAIOTCS OLEHKAMU CBEPXY

JUISL BPEMEHM JIOKAJIM3allMu ToKapa M HE YYUTHIBAIOT BO3MOXXHOCTH €ro

CHIDKEHUS TIPHU ONTHMM3AIIMH [TapaMeTpoB moxapoTyrieHus [11].

Buwieoowt. llpennoxxkeHa Mojenb A OLUEHKH KOJIMYECTBA CHUJ U
CPEACTB MOXKAPOTYIICHUSI, HEOOXOUMOI0 JIJIsi ONEPaATUBHOMN JIOKATHU3aIluU
nanamadTHOro mnoxkapa. Mojenb MO3BOJSET ONPEAEIUTh MUHUMAJIbHOE
HEO0OXO0JIMMOE KOJIMYECTBO €IMHMI] TEXHUKH W3 HMEIOIIErocsl apceHalna C
y4e€TOM BPEMEHU MPUOBITHS KaXXJI0T0 U3 HUX K MECTY MOXKapa.
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