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method is one of the student-centered technologies,
ways of organizing independent activities of students,
aimed at solving the problems of an educational pro-
ject, integrating the problem approach, group methods,
reflexive, research and other techniques.

The practical topics "Heat engines", "Heat phe-
nomena", "Electric current in various environments"
are studied in the form of mini — projects which allow
reducing the time for their study and improving its qual-
ity by several times.

Any laboratory work can become a mini - project
if we do not conduct under a detailed instruction, be-
hind which the meaning of the work is sometimes lost,
but give students only a task for which they themselves
should choose equipment, develop a work plan, con-
duct an experiment on their own and draw a conclusion.
With this performance, as a rule, students better under-
stand what they are doing, better absorb the material
[5].

Physics classes structured in such a way contribute
to the formation of students' over-subject competen-
cies.

| want to write these words again:

"Tell me and I forget. Teach me and | remember.
Involve me and I learn.” These words were modern in
the ancient China and they are priceless in the modern
world.
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AHHOTALUA.

HpeHCTaBHeHH PE3yIbTAaTBl UCCIIEA0OBAHUA PACHIPCACICHUA MHTCHCUBHOCTH I'CJIMCBO-HCOHOBOT'O JIa3€pa B
JIBYXMOJIOBO# ontaeckoit kabenu. [Tokasano, uro popmer uaTeHCHBHOCTEH MOA LPo1 11 LPo2 HamoMuHaroT rayc-
COBO pacmpeiesicHHe CO CTPOTHM ITMKOM B CAMOM IIEHTpE BOJIOKHA, a popma Moabel LP11 XOTsS o kpasiM BOJIOKHA
HAIIOMHHAET TayCCOBO paclpe/ieIeHNe, OHAKO BHYTPH HETO MMEET CHHYCO00Opa3HyI0 KapTHHY, IPUYEM, B OTITH-
gme oT Mox LPo; 1 LPoy, B camoM 1ieHTpe BOJIOKHAa WHTEHCHBHOCTH MPAKTHYECKH paBHa Hymo. OTciofa cieayer,
4TO €CJIM IO JaHHOMY BOJIOKHY H3JIy4YCHUE I'C€JIMCBO-HCOHOBOTI'O JIa3€pa UCIIOJIb30BaTh B LCIIAX MCpeaavu, 06pa—
OOTKH U IpueMa CUrHajioB, TO HECYHHUE CUTHAJI MOIbI LP01I/I LP11 MOXKHO UCIIOJBb30BATH OJHOBPEMCHHO, 4 MOJbI
LPo1 u LPg, cMemuBaTh, T.€. HCIIOIB30BaTh OJJHOBPEMEHHO HE LIEIeco00pa3Ho.

ABSTRACT.

The results of investigations on distribution intensity of from He-Ne laser in the two mode optic fiber have
been presented. It has been shown that the LPo; and LPo> modes intensities shapes similar to the Gauss distribution
having the strict peak in the fiber center, and LP11 mode shape although on the fiber boundaries is similar to Gauss
distribution, but in its interior parts has sinus like picture which unlike from LPo; and LPo; modes the intensity in
the fiber center practically equals to zero. It follows from ones if we use radiation of He-Ne laser for transmission,
processing and receiving signals then LPo; and LPg; modes as signal carriers can be used simultaneously, at the

same time using LPy and LPo2; modes have not been recommended.
KiroueBble ciioBa. ABYXMOJOBOC OIITUYCCKOC BOJIOKHO; PACIIPCACIICHUC NHTCHCUBHOCTH; I'ayCCOBO paCIIpC-

JCJIICHUC

Keywords: two mode optic fiber; intensity distribution; Gauss distribution

IHocTanoBKa Mpo0JIeMbI

Kak u3BecTHO, 4TO B HacTosIee BpeMs ONTHYE-
ckue BosiokHa (OB) mmpoko nmpuMeHsIoTCs I Tepe-
Jagu, 0OpabOTKH ¥ IpHEMa CUTHAJIOB, B KOTOPHIX B Ka-
YEeCTBE HECYIIMX WH(POPMAIMIO BOJH IPHUMEHSIOTCS
nH(paxkpacHsIe 1 BUAMMBIE JTydu. PacpocTpaHssich 1o
BOJIOKHAM, TEPSIETCS YaCTh MOIIHOCTH BXOMSALIETO H3-
JTydeHHs. B cBS3M ¢ 3TUM IIpeACTaBIsET INUPOKUN HH-
Tepec HMCCIeN0BaTh KOJIMYECTBEHHO CTENEHb pacIpe-
JIJICHHS] THTEHCUBHOCTHU U3JIy4EHUS 110 TIONEPEYHOMY
CEUEHHIO IIPH PACTIPOCTPAHEHUH ONITHYECKOTO U3JIyde-
HUS yepe3 BOJIOKHA.

AHaJIN3 MOCJIeAHUX UCCIeTOBAHMI U MyOIuKa-
107074

B nocnennee Bpemsi cpeau OB mpenmnoureHne
cranu otaamath [1, c. 247;, 2, c. 225] ManoMOI0BBIM
OB 110 IprYMHE TOTO, YTO MOCIEAHUE UMEIOT PSII IIpe-
MMYILECTB 10 CPAaBHEHHIO C MX HPEAIIECTBEHHUKAMHU:
B HUX MOXHO Macmrabuposath okoso 50 mox; nua-
METp BHYTpEHHEH 000JI0YKH CTaHAAPTHBIN — 125 MKM;
HMMeeTcsl BO3MOXHOCTh NPOU3BOANUTH CBAPKY C ITOMO-
B0 TPAAULIMOHHBIX allllapaToB, JIETKO MIPUCIIOCOOUTH
K HUM TPaJUIMOHHBIE ONTHYECKNE KOMIIOHEHTHI CTaH-
JAPTHBIX ONTHYECKHUX CUCTEM.

B paborax [3, c. 289; 4, c. 727] 6put0 uccieno-
BAaHO BJIMSHHUE JIMHEIHOTO CMEIIEHHs CHUTHAJIOB Ha
nposiBieHue Kepp-HennHelHOCTEW NpU OJJHOBPEMEH-
HOW mepenadye TPeX MOJAOBBIX KAHAJNOB B OJHOM BO-
JIOKHE Ha OJIHOM K€ JUIMHE BOJHBI M OBUIO NOKa3aHo,
YTO TIPH HUCIIOJIb30BAHUH B Ka4eCTBE HECyIeH HHPOP-
MAaIHI0 HECKOIBKUX MOJ OAHOM JJIMHBI BOJHBI MOXKET
MPOMCXOIUTh MEXMOI0Bast HHTEP(HEPEHIs, KOTopas
BITOCTICICTBHH Oy/IeT HETaTHBHO BIIMATH Ha IIEJIOCT-
HOCTB M Ka4eCTBO MEPEIArOIIErocs CUTHAIA.

[Tpu MonTa)ke mMoOBIX Tpoknanok OB u mpu me-
penave 1Mo HUM CHTHAJIOB HYXXHO yYHUTHIBATh [5, c. 28;
6, c. 8] croiikocts OB kK MEXaHMYECKUM U KITUMaTH4e-
CKUM BO3JEHCTBHUAM, a TaKK€ BO3MOXKHYIO I'€HEPALHIO
BeICIIMX TapMoHHK [7, c. 60]. Kpome aToro, Bcerna
HUMEEeTCs MOTeps MOIHOCTU U3Iy4EHUs], XapaKTepu3y-
fomasicst ko puunentoM 3aryxanus. B padorax [8, c.

51; 9, c. 70] 6bLIO YCTAHOBICHO, YTO KOA(PPHUIIUCHT 3a-
TyXaHMs U30THyTOoro ydactka OB Bo3pacTtaeT ¢ yBenu-
YeHHEM JUTHHBI BOJIHBI ONTHYECKOTO CUTHANA, C YMEHB-
OICHHEM pajiyca M3ruda, ¢ YMCHBIICHHEM paauyca
CEepIIEBUHBI ONITHYECKOTO BOJIOKHA U C YMEHBIIICHUEM
BBICOTHI TPO(IIIS ITOKA3aTENS PETOMIICHHS.

Js mepeiauy MOIITHOTO ONTHYECKOTO H3ITydeHHS
B pabote [10, c. 91] OBIIO TPEATIOKEHO BOCHOIH30-
BaThCSI ONTHYECKUM METATH3UPOBAHHBIM BOJIOKHOM,
BBINTOJTHEHHBIM 10 KOaKCHAJIBHOM CTpyKType. Tam xe
OTMEYaeTCs, YTO JaHHAs KOHCTPYKIHS o0NagaeT MU-
HUMaJIbHOM Jucliepcueld, MUHUMAalbHbIMU HEJIUHEH-
HBIMH 3(QpeKTaMu U BBIZCPKUBACT IOBBIIICHHBIE TEIl-
JIOBBIE HArpy3KH, COMPOBOXAAIOILINE pPaclpoCTpaHe-
HHE MOIIHOTO ONTHYECKOTO HW3IYYCHHs, a TaKKe
MTO3BOJISICT YBEIMYMBATH YHCIOBYIO allepTypy U Iepe-
JIaBaTh MOBEIIICHHYIO MOIIIHOCTD U3TyYICHUS.

B nensax npoBeneHus 0oliee TOYHBIX M HATIISTHBIX
HCCIICAOBAHUNA PAaCIPOCTPAHEHUS ONTUYECKOTO H3ITY-
yeHns depe3 OB HE0OXOIMMO BKITIOYHTEH B 3KCIICPH-
MEHTAJILHYI0 YCTaHOBKY JJIEMEHT, o0ecreunBaromuii
pazzenenue (GUIBTPALMIO) ONTHYECKHX MOX. B pa-
6ore [11, c. 3] anst 3TO¥ 1HenU OBUIO MPEASIOKEHO HC-
MOJIB30BATh 3JIEKTPHUUECKH YIPABISIEMOE >KUIKOKpHU-
CTaJUIMYECKOE YCTPOIHCTBO, KOTOpPOE B HYKHBIH MO-
MEHT MO3BOJSIET MEPEKIIOUUTh MOJBI JIa3€pPHOTO
H3ITy4EHUsI.

K HacTosilieMy MOMEHTY He pellieHa 3a/1a4a Hc-
cJ1el0BAHMA pacpe/ie/ieHlsi HHTeHCMBHOCTH 110 110-
NepevYHOMY CeYCHHIO BOJTOKHA.

Heabio HacToseil paboOThl SBIAETCS IKCIEPH-
MEHTAJIBHOE HCCJICOBAHUE 3aBUCHMOCTH MOIIHOCTH
ONITHYECKOTO M3ITyYeHHMS IIPH BBIXOJIE U3 ONITHIECKOTO
BOJIOKHA OT MOIITHOCTH BXOJHOTO M3JIy4CHHS B 3TO XK€
BOJIOKHO TIO TIONIEPEYHOMY CEUCHHIO BOJIOKHA.

MeTtoauka uccaeJ0BaHUI U IKCIIEPUMEHTAb-
Hasl YCTAHOBKA

B skcnepuMeHTe B KaueCTBE UCTOUHUKA ONTHYE-
CKOTO M3JIy4eHHs ObUI HMCIIOJIb30BaH I'eJINEBO-HEOHO-
BbIH J1a3ep. PaGouast jiMHa BOJIHBI OblIa YCTaHOBJIEHA
Ha 632,816 wm. Ilpu 3TOM 11 COIrNIacOBaHUS U3Iyde-
HUSI MCIIOJIb30BAJIM COOMPAIOLLYIO JIMH3Y C (POKYCHBIM
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pacctossHuEM 5 cvm. DPGPEKTUBHOCTH BBOJIA # U3ITyde-
HUS OTIPENIEISIIN KaK OTHOIICHHWE MOIIHOCTH, BBEACH-
HOU B CBETOBOI Pinput, K MOIITHOCTH P'radiation, H3Tydae-
MOI UCTOUHHUKOM:
n= 1 O | g input
radiation

WznydeHne B CBETOBOJ] BBEIU METOIOM COEIMHE-
HUS BCTHIK, T.€. TOPEI ONTHYECKOTO BOJIOKHA MAaKCH-
MaJIbHO TPUOTU3UIIH K U3JTyYaIOIIel TOBEPXHOCTH UC-
TOYHHKA.

Cuwnrtasi, 4YTO HCTOYHHK H3JIy4acT PABHOMEPHO 110
TUTOINAM ¥ CHMMETPUYHO OTHOCUTEIHBHO ONTUYECKOM
OCH, BBOJAUMYIO B CBETOBOJ MOIIHOCTbH Pinpyt paccuu-
TaJIA BBIPAKCHHUEM:

1)

P

S A
input = Zﬂ;ﬂj I radiation (6) sin ede '(2)
radiation 0
rue
Soverlap — TUIOIIAAb MEPEKPHITUS CEPALIEBUHBI CBE-
TOBOJIA;
Sradiation — TJTOILAIb U3ITyYAOLIEH TOBEPXHOCTH I'e-
JIMEBO-HEOHOBOTO JIa3epa;
A — aniepTypa BOJIOKHA, paouaH;
I radiation(0) — cHiTa cBeTa HCTOYHMKA B 3aBUCHMOCTH
OT HamnpasieHus, Bmlcmepaduan;
0 — yron Mexxy HallpaBJICHAEM PacIIpOCTPAaHCHHUS
W3ITY9ICHHUS U ONITUIECKON OCBHI0 HCTOYHUKA, PAOUAH.
Cunrtass W3IydeHHWE TeIMEBO-HEOHOBOTO Jiazepa
aMOEPTOBBIM:

I =1,cos6,

J‘immhmg

MOXXHO OTpeneNuTh d(PPEeKTUBHOCTH BBOAA # W3
COOTHOIICHHUSI:

S
n=101g| (1 - cos A) 2%
radiation

HmeeTcss BO3MOKHOCTD TIOBBIIEHHST 3((PEKTHB-
HOCTH BBOJIa ITyTeM HMCIHOJIb30BAHUS JOIOIHUTEIBHBIX
ontuyeckux 3aementoB. [Ipu pacuere adpdextruBHOCTH
BBOJa M3JIyueHHs OT TeJIMEeBO-HEOHOBOIO Jiazepa
MOKHO HCITIOJIb30BaTh YIPOILEHHBIE BBIPAXKEHUS, IO-
Jyd4EHHBIE C HCIIOJIb30BAHMEM 3aKOHOB I'€OMETpHYE-
CKOW OITHKH.

Ha puc.] nokasan xox jyuyedl OoT M3iydareis B
CBETOBOJ JUIS CIIydasi HCHOJB30BaHUS TOHKOH cepu-
yecKoi THH3bL. B ToM ciydae, Korja Iiomanb u3iayda-
Iolel MOBEPXHOCTHU Ja3epa MEHbLIE MIIOMIAaN TopLa
CEepIIIEBUHBI BOJIOKHA HCIOJIb30BAaHUE JIMH3BI I03BO-
JISIET OBBICUTH 3((EKTUBHOCTH BBOJIA U3ITyUeHUS OJia-
rojiapsi COrJIACOBAHUIO allepTyphl BOJIOKHA C TUAarpaM-
MO HalpaBJIEHHOCTH M3Iydatens. s corlacoBaHuUs
M3Iy4aTenb PacHojiaraloT Ha TaKOM PAaCCTOSIHAU OT
JIMH3BL, TIPH KOTOPOM Pa3Mepbl H300paXeHUsT U3ITyda-
TeNs U pa3Mephl CEpALEBUHBI BOJIOKHA PaBHBbI:

d:FK+1,
K

@)

rue
d — paccTosiHHE OT U3ITy4aloIel IIOBEPXHOCTH J10
JIMH3BI;
F — doxycHoOe paccTosHIE THH3HI;
K — nuHeitHOe yBeIMYCHHE JTUH3BI.

1\ fib
Laser \\ XIL'L
ﬂfraa‘ian’an ?% b ///
+ - » —/ iber
PG >

f

Puc. 1. B600 usnyuenus 8 6010KHO ¢ ROMOWBIO COOUpalowell TuH3bl

B Taxkom ciyuae Topel] BOJIOKHA CIIeyeT pacmo-
JaraTh Ha ONTHYECKON OCH JINH3BI B MecTe, re hopMHu-
pyetcst u300pakeHue U3ITydaTess:

f = F(K+1)

PaccmarpuBas n300pakeHHEe MCTOYHHMKA KaK HC-
TOYHHK, TPUCTHIKOBAHHBIM K CEpALICBHHE BOJIOKHA,
MOJKHO PacCYMTaTh BBOJMMYIO B BOJIOKHO MOITHOCTB
o gopmyre:

Aratching
P.

put = 27C (0)sin6do

I radiation

0
Jis MCKITIOYCHUS JOMOJIHHUTENBHBIX MOTEPh Ha
JquadparMupoBaHue MOTOKA U3NYyYCHUS OT UCTOUYHUKA
HEOOX0AUMO, YTOOBI AUAMETP JIUH3bI Ulens BHIOUPAIICS

U3 yCIOBUS:

dlens 2 Zf tg A

[MpuHnMNHanpHas cXeMa JKCIEPUMEHTAIBHOM
YCTaHOBKH TpeJICTaBIeHa Ha puc.2. JlaHHas ycTaHOBKa
TIpeCTaBIsieT co00H HabOp MOCIIEOBATENBLHO pacio-
JIOXKEHHBIX AJIEMEHTOB: I'eJIMEBO-HEOHOBOTO Jiazepa —
1, cobuparomieil TMH3bI — 2, TPHUCIIOCOOICHHUS — 3 TIO
Pa3BETBIICHHIO ONPE/IENICHHON OIPU3AIIHIOHHON KOM-
ITOHEHTHI ONITHYECKOTO U3ITYYCHHUS K ONTHICCKOMY BO-
JIOKHY — 4, GoTodeMeHTa — 5 W MOJympO3pavyHOTO
9KpaHa — 6, Ha KOTOPOM MOYKHO HaOI0aTh B YBEIH-
YEHHOM BHUJIE paclpe/elicHHe HHTCHCHBHOCTH U3JTy4e-
HUSI, BBIIIEAIICTO U3 ONITUYECKOTO BOJIOKHA.

OKcIepUMEHT NPOBOAUIN Ha Tpex Mopax: LPoi,
LP11 u LPgp, KOTOpBIEC OBIITN pa3BETBIECHBI TOOYEPETHO
C TIOMOIIIBIO TIPUCTIOCOOIEHUS 3.
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Puc.2. Ilpuyunuanvnas cxema s3KcnepumMeHmanbHOUl ycmanoeku: 1 — cenueso-HeoHosblil 1azep,
2 — cobupaiowas 1un3a, 3 — ROAAPUAYUOHHBLI pA36emMEUmMenb 015 QUIbMpayuu onpedeeHHoU NOAPUIAYUOH-
HOU KOMNOHEHMblL ONMUYECKO20 U3YYeHUs,
4 — onmuueckoe 8010KHO, 5 — pomosnemenm,; 6 — IKpaH.

Pe3yabTaThl Hcc/Ieq0OBaAHUI U 00CYKIEHHE

B skcnepumeHTax MCHOJB30BaId JBYXMOJOBBIN
ceetoBox SF 8 10/125 ¢ mmuHOI0 500 M, KOTOPHIH OBLT
HAMOTAH Ha IWIMHAPHUYCCKUIN OapabaH ¢ BHCIIHUM
muamerpoM 0.9 m. Jlnamerp 000JI0UKH CamMoro BO-
JokHa 125 mxm, quaMeTp cepALeBUHBI 8 MKM.

ITocne ycTaHOBIICHHSI MAKCUMAIBHOM SIPKOCTH Ha
9KpaHe cororpapupoBalid, HA OCHOBAaHHU KOTOPOTO
TMOCTPOUJIN 3aBUCUMOCTbL MHTCHCHUBHOCTU U3TYUCHUS
TIPY BBIXOJE M3 ONTHYCCKOTO BOJOKHA OT PacCTOSHUS
OT LIEHTpA BOJIOKHA. B HeJsIX MOIydeHns: CpaBHUATEIb-
HOW KapTUHBI, ACTIOIB3Ys JaHHBIC BCEX STUX CHIMKOB,
MOCTPOIIIN 3aBUCHMOCTh MHTCHCHBHOCTH H3JIy4CHUS
TIPY BBIXOJE M3 ONTHYCCKOTO BOJOKHA OT PacCTOSHUS
OT IICHTPa BOJIOKHA Ha OTHOM TpaduKe Ui TPEX MO

(puc.3).

HurencHBHOCTD HIIVICHHA IIPH

EEIXOJE, oniH. ed.

U3 pucynka 3 BHIHO, 9TO I ONTHICCKOH MOJIBI
LPo1 momrydeHa 3aBHCHMOCTH, HallOMHHAOIIAs Tayc-
COBO pacHpeesieHUE UHTEHCUBHOCTH, UMEIOILAsl YET-
KU MUK B LIEHTPE MO MONEePEYHOMY CEUECHHUIO CepALle-
BuHbl OB. A Mona LP11 umMeeT 1ByX MUKOBBIX 3HAYe-
HUWA WHTEHCUBHOCTH, COOTBETCTBYIOIIUX MPUMEPHO
1/3 u 2/3 dacTsiM oTpe3ka 1o quaMeTpy BoJiokHa. Uto
kacaetcsi Moabl LPoy, TO 31€Ch HHTEHCUBHOCTh UMEET
MPaKTHYECKH OJIMHAKOBYIO (hopmy ¢ Mojoi LPo;.

BbiBoabI Hcc/Ief0BAHMI U IIEPCHEKTUBBI

Wrak, Ha OCHOBaHUM PE3YJIBTATOB, NOJYyYEHHBIX
Ha IMPOBEJIEHHBIX HKCIEPUMEHTAX MO H3YYEHHUIO HH-
TEHCHUBHOCTH U3JIY4YEHHs] KPAaCHOTO Jiydya OT I'eJIUEBO-
HEOHOBOTO Jla3epa MpH BBIXOAE U3 JABYXMOJOBOIO OII-
TUYECKOTO BOJIOKHA, MOYKHO CAENaTh CIEAYIOLINE BbI-
BO/JIbI:

2 4

PaccToanme 0T LIEHTPa BOIOKHA, OMH. ed.

Puc. 3. Ilpogunu pacnpedenenus uznyuenus P 8 08yXmo0080M 0OHOKAHATLHOM CEEMOB00€ 8 MOOAX
LPOI (cnrowmnasn aunus), LP11 (moweuno-nynkmupnasn aunus) u LP02 (nynkmupuas aunus).

Bo mnepBrIx, ¢opma mHTEHCHBHOCTH MOJABI LPo;
HalOMUHAET I'ayCcCOBO PACIpeesIeHne CO CTPOTHM IIH-
KOM B CaMOM LieHTpe BoJIokHA. OTCI0[a ClIeIyeT, 4TO
XOTSI B OKCIIEPUMEHTE ONTHYECKOE BOJIOKHO OBIIO
HaMOTaHO Ha OapabaH ¢ nuamerpom 0.9 m, OHO HOCTa-
TOYHO XOPOIIO MPOIYCKAET CBETOBOE U3IyYEHHE, IPH-
YeM OHO PacIpOCTPaHAETCS OYSHb XOPOIIO MO CAMOMY
[EHTPY BOJIOKHA.

Bo-BTOpBIX, X0TS (hopMa MHTEHCHBHOCTH MOJBI
LP11 o kpasiM BOJIOKHA HAITOMHHAET rayCcCOBO pacipe-
JICIICHNe, OJHAKO BHYTPH HETO MMEET CHHYCcOO0Opas-

HYIO0 KapTHHY, IIpU4eM, B oTauuue oT Mojsl LPos, B ca-
MOM LIEHTpE BOJOKHAa WHTEHCUBHOCTh MNPAKTHUECKU
paBHa Hymo. OTCI0a MOXHO CHAENaTh BBIBOJ B TOM,
uyTto Moabl LPo; u LP11 BHYTpH BonOKHA He mperteprie-
BalOT SBJICHUIO PE30HAHCA, T.€. MOTYT paclpocTpa-
HATBCS IPAKTUYECKH HE3aBUCUMO APYT OT Apyra.

B-tpersux, moga LPo, umeer ¢opmy, mpaxrude-
CKH COBITAJAIONIy0 ¢ Monon LPo1. D10, BUIMMO, CBSI-
3aHO C TE€M, YTO PACHPOCTPAHAACH IO NaHHOMY BO-
JIOKHY, 3TH MOJIbI MOT'YT IIPETEPIEBATD ABIECHHS PE3O-
HaHca.
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Pe3tomMupys BeIIECKa3aHHOE MOXHO 3aKIIIOYNTH B
TOM, YTO €CJIH JaHHOE BOJIOKHO HCIIOJIB30BATH JUIS TIe-
penaun, 06pabOTKH U IpHeMa CUTHAIOB, TO MOZIBI LPo1
n LP11 MOXHO OIHOBPEMEHHO HCIOJIB30BATH B Kaue-
CTBE Hecyllel BosHbL, @ Moabl LPo1 u LPo2 cMemuBats,
T.€. NCIONB30BaTh OAHOBPEMEHHO HE PEKOMEHIYETCSL.
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AHHOTADUA.

B kagectBe O,I[HOﬁ W3 NPUKIAJHBIX 3a4a4 Hay‘IHO'TGXHH‘IeCKOﬁ HUHTErpanuu u I/IH(i)OpMaL[I/IOHHOI\/’I Oe3ormac-

HOCTH paCCMaTprUBArOTC OLICHKHU BEPOSATHOCTU A) MOoJApbIBA YCJIOBCKA, MIAraromiero 4€pe3 3aMUHUPOBAHHYHO I1J10-
MIaKy C 3aJaHHBIMH pa3MepaMH. 3a1ady yAaioch 00OOIUTE TakXKe Ha cilydail b) moapeiBa TpaHCIIOPTHOTO HITH
IIaBCpeCTBA Ha SaMI/IHI/IpOBaHHOﬁ TMOBCPXHOCTHU, 4 TAKIKEC HaA cnyqai/i B) MOPAXKCHUA JICTATCIILHOI'O arrapara,
MnoJABepraromerocs MHOTrO4Y1uCJICHHBIM OAHOBPEMECHHLIM pa3pbiBaM B oxpyma}omeﬁ €ro 4aCTu npoCTpaHCTBaA. B
OCHOBY aJIrOpyUTMa 3aJI0OKCHO COYETAHUE TCOMETPUYECKOT0 OIPEACICHNA BEPOATHOCTU U CXEMbI HE3aBUCUMBIX
ucnslTaHuii bepryinu. [IpeniokeHHbI aIrOPUTM OLIEHKH BEPOSTHOCTEN MTOAPBIBA MOXKET IIPEICTABIISITE UHTEPEC
JUT 00erX IPOTHBOOOPCTBYIONINX CTOPOH: OH MO3BOJIIET IS PA3IHMYHBIX OOBEKTOB B PA3IHMYHBIX YCIOBHUAX MPHU
H}O6BIX 3aJaHHBIX TMapaMeTpax paCCYUTBIBATH HCO6XO}II/IMHG BEPOATHOCTU TMOPAKCHUA 06’I)CKTOB IS OLICHKH
PHUCKOB OJTHOM CTOPOHBI U JUIsl OITUMU3ALIUU PACXOI0B B3phIBUATHIX MaTepUaJIOB ¢ Apyroi ctopoHsl. ITokasaHo,
YTO IPH MOAPHIBE MUHBI BEPOATHOCTHU ACTOHAIIUU COCCIHUX MHUH MOT'YT HAa4aTh HaApaCTaTh C pOCTOM KOJHNYCCTBA
MHUH N, MNpru4eM 3HAYUTCIIBHO 6I)ICTpee, yeM cOOCTBEHHO BEPOATHOCTU NOAPBIBOB, YTO BEACT K HEKEJIATCIbHBIM
BO MHOTUX CJIy4dasX «JIOKHBIM TpeBOramM» € JONOJHUTEIIbHBIM PAaCX0JA0M B3PbIBUATBIX MAaTCPHUAJIOB.

ABSTRACT.

As one of the applied problems of scientific and technical integration and information security, estimations
of the probability A) of undermining a person walking through a mined area with predetermined dimensions are
considered. This task was also able to be generalized in case B) of a vehicle or floating device detonated on a
mined surface, as well as in case C) of the destruction of an aircraft subject to numerous simultaneous breaks in
the surrounding part of space. The algorithm is based on a combination of the geometric definition of probability
and the Bernoulli independent events scheme. The proposed algorithm for estimating the probability of undermin-
ing may be of interest to both warring parties: it allows different objects in different conditions with any given
parameters to calculate the necessary probabilities of damage to objects for assessing the risks for one side and for
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