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W TIPEJIMETHOTO yKa3zarelssl. bojipliylo IEeHHOCTh
MIPE/ACTaBIsIET TOT (DAKT, YTO B y4eOHOM IOCOOMH
TIPE/ICTaBIICHBI HE TOIBKO PYCCKHE U JIATHHCKUE Ha-
3BaHMs KapaHTUHHBIX COPHBIX PacTeHWil, HO W aH-
IIMHACKHE, CHHOHUMBI, a TAK)KE €ANHBIC MEXIyHa-
POJIIHBIE KOMITBIOTEPHBIE KOJIBI

Penensentsr: B.T. IluBeHp — NOKTOp CEIbCKO-
XO3SIICTBEHHBIX HAyK, Tpodeccop, 3aciry’KeHHbIH
nesTenb Hayku KyOaHw, 3aB. OTZIETIOM 3allWTHI pac-
teanit [HY AOCBHUNMK unm. B.C. IlycroBoiira;
A.C. 3aropysibko0 — JIOKTOP CEITbCKOXO3SMCTBEHHBIX
HayK, poeccop kadenpsi pacrenueBozcTea PI'BOY
BIIO «Ky0I'AY»; B.C. VibsiHOB — KaHIH/IAT CEITbCKO-
XO3SIICTBEHHBIX HayK, mpodeccop Kadenps! 6otanu-
ku 1 kopmorponsBozctea @I BOY BIIO «Kyol'AY»y.

B yuebHOM moCOOMM BKIIOUCHBI CBEICHUS
0 COCTaBe KapaHTUHHBIX COPHBIX PACTEHHH, OTCYT-

CTBYIOIIUX U OTPAaHHMYCHHO PACIpPOCTPAHEHHBIX HA
teppuropun Poccuiickoit denepauuu. [Ipencras-
JIeHBI MOP(OTTOTHYECKHE TIPU3HAKU COPHSIKOB U Ce-
MSH, UX OTIHMYUTEIbHBIE 0COOCHHOCTH. OMUCAHbI
0COOEHHOCTH OMOJIOTHH M MEPhI OOpHOBI C HUMH.
YuebHoe nocobre WLTIOCTPUPOBAHO HAIVISHBIMU
PUCYHKaMHU.

Y4eOHOEe TocoOue TpemnHa3HAYCHO I 00y-
YeHHUs 0akalaBpOB M MarvCTPOB IO HATPABICHUIO
110400.62 u 110400.68 «ArpoHOMHUS» TMPOHUIH
MOATOTOBKM «3aIliuTa PpacTeHHi» OYHOTO U 3a-
OYHOI'O O6y‘IeHI/IH U MOXET 6I)ITI) HUCIIOJIB30BaHO
JUTS. TIOBBIIICHUS KBAIM(UKAIIMK TperoaBaTeiieit
CEJIbCKOXO3SHCTBEHHBIX BYy30B M KOJIICIDKEH U CIie-
MUATNCTOB «POCCENbXO3IEeHTPa», KOJUIEKTUBHBIX
1 pepMepCKUX XO3SAHCTB, CIIEIIHAIICTOB 10 KapaH-
THUHY U 3alUTE PACTECHU.

Couuoﬂozuuecmte HAayKu

ONITUMM3UPYIOLIASA MOJIOAEXHAS
CPEJA: TEXHOJIOT'MU CO3JJAHUSL
(Hay4HO-MeToANYecKoe ocodne)

Brictpumnxkas E.B., Axcernos C.U.,
Apudynmna P.Y.,, Benosa E.A.,
3ano3uH [I.A., Kucenesa E.C.

OI'FOY BIIO HITIY um. K. Mununa,
Huoicnuii Hoseopoo, e-mail: oldlady@mail.ru

OTO MPaKTHKO-OPUCHTUPOBAHHAS KHHIA, Ha-
MpaBliCHHAsT Ha MPOQPECCHOHATBFHOE U JIMYHOCT-
HO€ CTAHOBJIEHHE MOJIOJEKH KaK COLIMAIbHO aK-
TUBHOHM Trpynmnbl HaceneHus. [Ipexne Bcero, oHa
aZipecoBaHa CTyJAEHTaM | BBITYCKHUKAM TyMa-
HUTapHBIX BY30B, KOTOPbIE OCYIIECTBISIIOT CBOIO
MPpOo(eCCHOHANBHYIO JIESTCIFHOCTh B Pa3IHYHBIX
00pa30oBaTeIbHBIX U COIMANBHBIX YUIPSIKICHUAX,
a Takke B paboOTe C MOJIOACKHBIMH JIBHKCHUSAMH,
MOJIOJIS)KHBIMU OOIIECTBEHHBIMU OPTaHU3AIUSIMH
U 00bEIMHEHNUSIMH.

I'ymanucTHyeckas mapagurmMa oOpa3oBaHHS,
COCTaBJISFOINAsT METOMOJIOTHYCCKHUN 0a3uc coBpe-
MEHHOTO 00pa30BaTeIbHOTO TIOAXOMa K pabore
C IETBMH W MOJIOZICKBIO JIerIa B OCHOBY pa3pa-
OO0TaHHBIX, aMpPOOMPOBAHHBIX WU OOOOIIEHHBIX aB-
TOpaMH TIOCOOWSI AHTPOIHBIX 00pPA30BATEIBLHBIX
TeXHOJOTHH. Yurarean HMMEIOT BO3MOXKHOCTH
03HAKOMHUTHCS ¢ ocHOBaMH Poccuiickori 3akoHO-
JmarenbHOW 0a3el [ocymapcTBEHHOH MOJIOIEKHOM
MOJINTUKH, C MepapXUEl COLMAJIbHBIX LIECHHOCTEH,
JeXalmx B ee ocHoBe. IlocobOue maeT BO3MOXK-
HOCTBH ONPEJENIUTh U MIPOTHO3UPOBATh MEPCIEKTH-
BBl CBOCTO JIMYHOCTHOTO H MPOQESCCHOHAIBLHOTO
poCTa B COOTBETCTBHU C COBPEMCHHBIMU TCHICH-
OUSMH pa3BUTHA 00IIeCTBa.

B mocobum M3I0KeHbI TEOPETHKO-METOIOIOTH-
YECKHE OCHOBBI CO3aHUsI ONTUMU3UPYIOIIEH MO-
JIONEXKHOW cpesibl. B wacTHOCTH, ykazaHO, Kak TpH
€c TIOCTPOCHUH PCaH3YIOTCs OOINCIMIAKTIHICCKUC
TIPUHIAIEL ¥ IPUHIATEL 3G PEKTHBHON COIMai-
sari.  OmpenerneHbl TPaHUIBl U CONEepIKaTeITbHAs

CYIIHOCTb CJIEAYIOUIUX MOHSITUN: «aHTPOIHBIC TEX-
HOJIOTHH TIPO()ECCHOHATEHOTO 00pa30BaHUS», «TEX-
HOJIOTHH TIPOTyKTHBHOH TBOPUESCKOM ACSTEIEHOCTI,
TEXHONOTUH  (DOPMHUPOBAHUSI KOMMYHUKATHBHOM
KYJIBTYPbDY, CEepbl UX MPUMCHEHHS U MEPCIICKTHBbI
pa3sBUTUSA B COBPEMEHHON MOJIOZIEKHOU Cpefe.

[Mupoxuil Kpyr MHTEPAKTUBHBIX, TBOPUECKUX
TEXHOJIOTMH MpeUIoKeH aBTOpaMu IJisl MCIOJIb30-
BaHUS B aKTyallbHBIX cepax KUIHEACATETHHOCTH
COBPEMEHHOM Monozexku. Tak, B KHUT€ IPUBEIEHBI
TEXHOJIOTHH COIUATBHO-TIEIarOTMUeCKOTO COIpPO-
BOXICHUS pa3BI/lTl/IH J'II/IZlepCTBa B MOHOI[C)KHOﬁ
cpelle M OpraHU3aluu KOJUIEKTUBHOW TBOPUYECKOM
NESTETPHOCTH. B paMKaX pacCMOTpPEHUS TEXHO-
JIOTHH TTPOEKTUPOBAHUS U OCYIICCTBICHHUS BOJIOH-
TEPCKOTO JIBMKCHHUS, yKa3aHbl KOHCTPYKTHBHEIC
MOAXOAbI K (DOPMHPOBAHUIO KOPIIOPATUBHOW MO-
JIOJISKHON KyNbTYphl. PaccMOTpeHBI METOABI OIl-
TUMUBHUPYIOIIEH NEATEIbHOCTA B CPEE MOJIOACK-
HBIX CyOKyJIBTYp. ABTOpaMH yKa3aHO KakK OJHO W3
HamboJee MePCIIeKTUBHBIX HAIIPABICHUN CO3TaHU
ONTUMU3UPYIOLIEH MOJIOAEKHOMN CpeJibl — COLUAb-
HOC HpOeKTI/II)OBaHI/IC JACATCIbHOCTH U ITIOBCACHMUA,
B TOM YHCJIC U C IPUMCHEHHUEM HH(POPMAITHOHHBIX
TEXHOJIOTUH.

BriepBrie B 1TaHHOM TOCOOUH HE AETacTCs pas-
JTUYUH MEXAy KOHCTPYHPOBAHHUEM ONTHMH3HPYIO-
el MOJIOJCKHON Cpebl B YUPSIKICHUAX OOIIIEero,
HAYaJIbHOTO, CPEIHEr0 U BBICIIETO MpodeccHo-
HAJILHOTO O0pa30BaHUs, a TAKKE B MOJIOJCIKHBIX
TPYIOBBIX KOJUJIEKTMBaX. B yacTHOCTH, paccmo-
TPEHBI TEXHOJOTUYECKHE OCHOBHI (HOpMHpOBa-
HUSl KOPIOPaTUBHOM KYJNBTYPBl y NMPEACTaBUTENEHN
Tpyasuieiics Monoaexu. [IpuBenennsie aBropamu
[TOCOOMST TEXHOJIOTMH Ha OCHOBAHUU TOI'O K€ WH-
TErpaTUBHOIO TOAXO/IA OXBATHIBAIOT M CHCIU(DUKY
MOJIMBO3PACTHON JI€TCKO-MOJIOJICKHON Cpebl BO
BCEM MHOT000pa3uH e¢ MPOSBICHUH.

B mocobum Takke mpencTaBICHBl YacTHBIC
TEXHOJIOTHMU TIeIaroruyecKue AesITeIbHOCTH C CO-
IUAJIbHO yHSBI/IMLIMI/I KaTeropI/IHMI/I MOJIOACKU:
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C MOJIOJIBIMH  CEMbSIMU, MOJIO/IBIMH PYCCKOSI3bIU-
HBIMH U WHOS3BIYHBIMUA MuUTpaHTamu. Ocobast ak-
TyaJbHOCTh HEOOXOAMMOCTH B MOBBIIICHUH (-
(heKTUBHOCTH pabOTHI C MOCIEAHEH U3 YKa3aHHBIX
KaTeTOPHIA 3aKJITF0YAETCS B TOM, YTO YCHUIICHHUE B TI0-
CJIE[IHME TOJbl HMHTCHCHBHOCTH MUTPAL[MOHHBIX
npotieccoB B Poccuu IPUBOIUT K CTPEMHUTENEHOMY
HAPACTAHUIO JCCTPYKTHUBHBIX COLMAIBHBIX TCH-
JCHIIUH B JICTCKO-MOJIOICKHON cpezie, 0COOCHHO
MEXIy TIPCACTABUTCISIMH PA3IHYHBIX 3THOCOB.
ABTOpamMu 1OCOOMS, B pyClie BBIIICYyKa3aHHBIX
mpobaeM pa3paboTaHa KOHICTIHS CO3MaHHSA JCT-
CKO-MOJIOJIEKHOTO IOJUITHUYECKOTO aJanTalioH-
Horo 1ieHTpa «9THOIJIOBycy, 1enpo KoToporo
SIBIISICTCSI ONTUMAJIbHOE BKITFOUCHHUE TPEICTaBUTE-
JeH JUHAMUYHO Pa3BUBAIOIIUXCS IUACIIOP U Ha-
LUOHAJIBHBIX OOIIHOCTEN B PYCCKOSI3BIYHYIO CPEIY
U COIMAILHO OI00psieMble BHUJIbI JIESITEILHOCTH.
Peanuzanus u nonynspuzanns 1aHHON KOHLENLIUU
JICKUT B OCHOBE MEPCIICKTHBHOTO HAMPABICHHS Pa-
0OTBI aBTOPCKOTO KOJUICKTHBA.

Ocoboe BHHMaHUE aBTOPHI MOCOOMS YICIHIIH
TEXHOJIOTHSIM COLUAIILHO-TIEIarOTMYeCKON podu-

JAKTUKH ¥ KOPPEKIUU COIHATBHBIX OTKIOHEHUI
B MOJIOZICKHOM cpezie. bl mpenioKeHbl TeXHO-
JIOTUU MPERYNPEKICHUST U KOHCTPYKTUBHOIO pas-
petieHust KOHGIIUKTOB B MOJIOJICIKHOM cpejie. [JaHbl
TEOPETHKO-METOMUYCCKHE OCHOBBI  COITHAIIEHO-
MEIarOTUIECKON peabWINTallii BOCIIUTATEIBHOM
MIPEAMETHO-TIPOCTPAHCTBEHHON CPEJIbI.

Kaxnplii maparpad kauru cHaOweH mudde-
peHHI/IpOBaHHI)IMI/I KOHTpOJ'lI)H])lMI/l 3aJaHUSAMU. Pe-
3yJBTaThl PA0OTHI C HUIMHU — TIOKA3aTelId Pa3InaHO-
TO YPOBHSI BKJIFOYCHHOCTH YHTATEIS B MPOOIEMHOE
10JI€ TIOCTPOEHUSI ONTUMU3UPYIOLLEN MOJIOIEKHOM
cpempl B TOM WM HWHOM KOHTekcTe. Kpome Toro,
cpezm HUX Hpe}ICTaBHeHBI eraTI/IBHBIC 3aJlaHusd,
HaIpaBJIeHHbBIC HAa (HOPMUPOBAHUE MPOPECCUOHAITD-
HBIX KOMIICTCHIMH Y MoJoexku. HaydHo-TmpakTu-
YecKas IEATeNBHOCTh M0 (DOPMHUPOBAHUIO OIITH-
MHU3UPYIOMIEH JIeTCKO-MOJIOACKHONW cpenpl OymeT
ocymiecTBiIeHa 6osee KBaTH(UIIMPOBAHHO U TIOJTHO,
eCJIM CIEHAINCT OyJeT MCIOIbh30BaTh B CBOCH pa-
00Te KaTeropuaabHO-TIOHSTHHHBIM amnmapar, U3Jjo-
JKCHHBIN B IJIOCCAPHUU JTAHHOTO TOCOOWS, KOTOPBIi
TIPUBEIICH B €T0 3aKIFOYUTEIIFHON JacTH.

Texnuueckue HAYKU

MONTE CARLO METHODS
IN MECHANICS OF FLUIDS AND GAS

Belotserkovskii O.M., Khlopkov Y.I.

FSEIHPE «Moscow Institute of Physics and Technology
(State University)», Moscow, e-mail: khlopkov@falt.ru

Our dedication to the pioneers of the use of
Monte Carlo methods in mechanics of fluid and gas
in Russia Vladimir Alexandrovich Perepukhov and
Vitaliy Evgenjevich Yanitskii. The beginning of
the third millennium is characterized by the global
uniqueness of the human civilization. The possibili-
ties of humanity in energetic properties of the indus-
trial processes and of the armament systems became
to be comparable with similar properties of the natu-
ral processes. It concerns even such energy consum-
ing processes, as the natural cataclysms. On the one
hand, this fact appears as the evidence of the general
progress in the development of humanity. On the
other hand, this peculiarity evokes a serious misgiv-
ing, since it is threatening just the possibility of the
further existence of a human civilization. And such
a misgiving is connected not only with a possibility
of the global thermonuclear wars with unpredictable
consequences, but also with the everyday activity on
the security of a public life. For example, one of the
important factors is the hypothetical global state of
climate of Earth. It is assumed that in the result of the
large quantities of smoke and soot, which are carried
out into the stratosphere through the spacious fires by
the explosion of 30—40% of nuclear war-charges, ac-
cumulated in the world, the temperature throughout
the whole planet will be lowered down to the Arc-
tic values, as a result of the essential increase of the
quantity of reflected solar rays.

The possibility of appearance of a nuclear
winter was forecasted by Charles Sagan in the
USA and confirmed in Russia by the computations
of V.V. Alexandrov. The everyday activity on the
security of a public life leads both to the acciden-
tal large-scale ecological catastrophes, and to the
gradually accumulating pollution of the environ-
ment (V.P. Dymnikov). Considered in the present
monograph are some fundamental problems con-
nected with these subjects. Presented here are the
statistical methods of mathematical modeling for
various models of the flow of fluid and gas, within
the wide range of the characteristical parameters.
The models of flow are ranging from the hyperson-
ic flows of strongly rarefied gases (gaseous flows
near the Earth’s satellites at the orbits and near
the apparatuses descending from the orbit), which
are influencing the ecological state of the nearest
space, and up to the turbulent flows modeling both
the atmospheric phenomena and the processes of
flow about the modern flying machines. Described
are the modern effective numerical methods, de-
veloped both by the authors themselves and by
other specialists and intended for the computer re-
alization of these models.

The problems considered belong to the classes
of three-dimensional evolutional problems, based
on the equations of mathematical physics, for the
overwhelming majority of which are not proved
even such a fundamental mathematical motions,
as the theorems of existence and uniquity, even in
the considerably simplified formulations. The study
of such problems, at the present stage of the devel-
opment of science, when the traditional analytical
methods of investigation have, in a certain degree,

INTERNATIONAL JOURNAL OF APPLIED
AND FUNDAMENTAL RESEARCH  Ne3, 2014



