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bNOJOI'nUA

MUKAWNJIOBA Pena ToduK KbI3bI
BeIYLIMIi HAYYHbI/ COTPYAHUK, KaHA. OMOJI. HayK, TOLIEeHT,
OTtnen GuU3MONIOrMYeCcKoii reHeTUKM,
VIHCTUTYT TeHeTUYeCKUX pecypcoB MUHMUCTEPCTBA HAYKM M 00pa3oBaHmsi, A3epbaiimkaH, r. baky

IVATHOCTHMKA 3ACYXO- U COJIEYCTOVYMBOCTU PA3JIMYHBIX
OBPA31I0B KOHCKO1 BOBbI (VICIA FABA L.)

AnHomauusa. Cmambs NocesweHda 8AUsHUI0 3aCyXU U COIe8020 CMPecca Ha codepicanue Xa0poGuina pasau-
Hbix 00pasyoe KoHckoezo 606a (Vicia faba L.) 8 cmaduu yeemeHuu. HM3yueHo 8 1a6OpaAmMopHsIX YCI08USX BAUSHUE
3acyxu 3acoJieHus, Ha codepxcarue XA0popuaia u evi0eneHsl PopMbl, paziuuaruiuecs o cmeneHu ycmotiuueo-
cmu. TonyueHnHsle pe3yibmamst Mozym, UCNOIb308AHbI O peKomMeHAayuu npu ceaekyuu 3acyXoycmotiuuesix u

cosieycmotiuussix copmos 60608bix pacmeHull.

Knioueewie cnosa: KoHckue 606(71, 3acyxa, 3acoJjieHue, XﬂOpOd)LlfUl, cmpecc.

Bo6OBb1e KYJIbTYpbI, HauboJiee pacpoCTpaHeH-
HBIMM M3 KOTOPBIX SIBJISIIOTCS deueBuIla, da-
COJIb, TOPOX U HYT, SIBJISIIOTCSI OTPOMHBIM ITOTEH-
LIMaJIOM Ka)k[IO¥ CTpaHbl IJIS1 peaausaiuy Ipomo-
BOJILCTBEHHOII ITporpaMmbl. KopMoBbie 600bI 1C-
TIOJIB3YIOTCSI B CEJIbCKOM XO3SI/ICTBE B KOPMOBBIX
IeJISIX M OTJINYAIOTCS KOPMOBOJI 1IeHHOCThIO. Mc-
CJIeTOBaHMSI ITOKa3ain, YTO 606bI MOKHO MCITOJb-
30BaTh [IJIST 3aMeHbI COeBOI MyKM B pallOHe IIPU
MIPOM3BO/ICTBE TOBSIAMHBI. BOOBI UCIIONB3YIOT IJIsSI
MPOM3BOJICTBA TPaHy/l KOMOMKOpMa [IJIs1 pa3Beie-
HMUSI JIOCOCSI, B COCTOSTHUM 3€JIEHO CITeJIOCTY MO-
TYT MCITOIb30BAaThCS JIJIST TIUIIEBBIX 11ej1eit ¥ KOH-
cepBupoBaHus. Takke MCIIONb3YIOT B KauecTBe
OPTraHMYEeCKOTro yIOOpeHMSI.

B Hacrosilee BpeMsi 3HAUMUTE/NbHBIA MHTEpeC
MpeiCTaB/IsSIeT CIIOCOOHOCTh 60060BBIX PACTEHMUIT K
MIPOM3PACTAHMIO B YCIIOBUSX aBMOTUUECKUX CTPeC-
COB OKpY>Kalollleli Halleli cpelibl, B YaCTHOCTU 3a-
CYXM ¥ 3aCOJIEHHBIX ITOYBaX. YXyAllleHMe JeHb 3a
IHEM 5KOJIOTMYECKOTO COCTOSIHUSI TIPUBOIUT K
YBEIMUYEHNIO BO3MIECTBUS aOMOTUYECKUX CTpec-
COBBIX (haKTOPOB (3acyxa, 3aCOJIeHNE, BBICOKUE U
HM3KME TeMIlepaTypbl ¥ T.O.) OKpYKaloIei
Cpenbl, UCTOIIEHNIO TeHETUYECKUX PECYPCOB CeJlb-
CKOXO3SI/ICTBEHHBIX pacTeHuit. B 1ociegHee
BpeMSI BeyTCS MHTEHCUBHbBIE MCCIeIOBAHMS IS
BBISIBJIEHMST OTBETHBIX PeaKI[nii pacTeHMi1 Ha BO3-
MOSKHBIE CTPECCOBBIE CUTYyalMM (3acyxXa, COJeBOit

CTpecc, HU3KMe ¥ BBICOKME TeMIlepaTypbl 1 ap.) [1,
2].

HeGnaronpusTHbie yCIOBUS Cpelbl, TaKue Kak
3aCyxa, 3acojieHye, BBICOKME Y HMU3KMe TeMIlepa-
TYDPBL U Jp., OKa3bIBAIOT CYILECTBEHHOE BIIVSHME
Ha (QOTOCUMHTEeTHUECKMII ammapar pacteHuit. do-
TOCUHTE3 U JIbIXaHUe SBJSIOTCS [1poleccaMu, Ko-
TOpbIe 06ecieunBaloT MaTepuaabHO-3HepreTnye-
CKYI0 OCHOBY XM3He[esITeJIbHOCTY pacTeHUIA.

3acosieHMe NPUBOOUT K CO3LAHMUIO B IIOYBE
HM3KOTO BOJLHOrO NOTeHLMasna, YTO 3aTPyLHSeT
TOCTYIUIeHe BOIbI B pacteHue. Ilon BamsiHMeM
CoJIeil IIPOUCXONUT HapylleHye yabTPaCTPYKTyPhl
KJIETOK, B TOM 4YJ)CJIe M3MEHEHMSI 3aTparuBaioT
CTPYKTYpYy XyoporuiactoB. [ocieqHee 0cO6eHHO
TIPOSIBJISIETCS] TIPU XJIOPUIHOM 3acojeHun. Bpep-
HOe€ B/IMSIHME BbICOKOM KOHLIEHTpaluy Cojieil CBS-
3aHO C NOBpeXIeHNeM MeMOpaHHbIX CTPYKTYD, B
YaCcTHOCTY IUIa3MaJIeMMBbl, BCJIEICTBME Yero BO3-
pacTaeT ee NMPOHUIIAEMOCTb U TEPSIETCSI CITOCO6-
HOCTb K U36MpaTeIbHOMY HaKOTUIEHUIO BEIEeCTB.
B sTrom ciiydae comy IMOCTYNAKT B KJIETKy Iac-
CUBHO, UTO ellle 60JIblile YCUIMBAET TTOBPEXIeHE
KIeTKN. Boimencrsme 3aconeHusi 3HauuTeNbHas
KOHLEHTpaluusl MOHOB HAaTpusl IPensTCTBYyeT
HaKOIUIEHMIO [OPYIMX KaTMOHOB, B TOM YMCJIE
Kanbluys. B pesynbrare pacTeHus, IIpou3pacraro-
11yie Ha 3aCOJIeHHBIX I10YBaX, XapaKTepu3ylTCs
II0JABJIEHHBIMY IIpOlleccamMy pocTa U pasBUTUA.
IanHast mpo6ieMa CTAaHOBUTCSI Bce 60jiee BakKHOI
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B CBSI3U C IOCTOSTHHBIM yBeJIMYeHUEM IUIOIIaaei
3aCOJIEHHBIX TTOYB.

M3ydyeHue amarnTalMOHHbIX MEXaHM3MOB Ha
Pa3HbIX YPOBHSIX CTPYKTYPHO OpraHM3aluy pac-
TeHMiT MeeT 60JIbIlIoe 3HAUeHMeE [1JIsI TTOBBIIIEeHNST
ypoXkast CembCKOX03SICTBEHHBIX KYJIbTYP B 3aCYIII-
JIUBBIX U 3aCOJIEHHBIX TTOYBAX.

B cBs131 ¢ 9TMM 6BIIO ITPOBEAEHO U3yUeHMe GU-
3MOJIOTUUECKMX 0COOEHHOCTe cCOpTOB U (OPM IO
CTeIeHY YCTOMYMBOCTY K YCIIOBUSIM 3aCyXM U XJI0-
PUIHOTO 3aCOJIeHMUSI.

B mene amanTauyu pacTeHuii K He6GIaronpusT-
HBIM YCJIOBUSIM CpPeJibl 6OJIbIIIOe 3HAUEHME UMEET
KOJIMYECTBO cofiepkaHue xnopoduuia, obecrneun-
BaoIeil ero GyHKIMOHAIbHYIO aKTMBHOCTD B U3-
MEHSIIOIIMXCS YCIOBUSAX cpelbl. B ¢BSI3U ¢ 9TUM
0CO0BIif MHTEpeC BbI3bIBAET Pa3BUTIE BO BPEMEHU
OTBETHOI peakuuy (HOTOCHMHTETUUYECKOTO arra-
paTa Ha JIeiicTBMe He6IaronpusiTHbIX (GaKTOpPOB, B
YaCTHOCTU CcTpecca 3acyxu. [IoCKOJIbKY cuMTaeTcs,
YTO OH HOCUT HecrHelupmuIecKuii, 001Imii 11 Bcex
pacTUTEIbHbIX OPraHM3MOB XapakTep, KOTOPBIA
SIBJISIETCSI OTpaykeHMeM BHYTPEHHEN CTPYKTYpPHO-
(OYHKIMOHAIBHO HACTPOMKM SKUBOM CUCTEMBI B
9KCTPEeMaJIbHBIX CTPECCOBBIX YCIIOBUSIX.

IanHasg paboTa TOCBAIIEHA WM3YUYEHUIO U
OIleHKe 3aCyX0- U COJIEYCTONUYMBOCTU Pa3IUIHBIX
00pa3sIoB KOHCKOTO 606a 13 KOJUIEKLIMU MHCTU-
TyTa [eHetnueckux PecypcoB MuHMUCTEpCcTBa
Hayku u O6pasoBaHus.

O6BEKTOM MCC/IeNOBAHMUS CITYKUIU 4 obpasia
KOHCKOro 6006a, BbIpallleHHbIe B ITOJIEBBIX YCJIO-
BusiX. C 11€JTbI0 M3YyUeHMS M BbIIeJIeHNS TeHeThue-
CKMX MICTOYHMKOB BBICOKOI 3aCyX0- U COJIe-CTpec-
CYCTOUMBOCTY, TPOBEIEHA OIleHKAa PasINUHbIX
o6pasioB KoHcKoro 606a (Vicia faba L.). CorymacHo
MeTopuKe (3) onpeneseHue yCTOMUMBOCTU pacTe-
HMI1 K 3aCyXe ¥ 3aCOJIEHNIO ITPOBOIMUIINCH 110 HEKO-
TOPBIM (PU3MOIOTMUECKUM TTOKA3aTeMsIM: COHep-
SKaHMIO M CTpecc-aernpeccuy GOTOCUHTETHYE-
CKOTO TMUTMEHTHOTO KOMIUIeKca (comepskaHue

obmieit cymMmbl xiopoduiia, xiaopobuia d, b) B
pacTBOpe caxapo3bl, UMUTUPYIOLIETO HEJOCTAaTOK
By1aru. OLLeHKY YCTOMYMBOCTY PacTeHUI K 3acyxe
Y 32COJIEHMIO T10 BeJIMYMHE CHMUKEHMSI KOHLIEHTpa-
UMY TUTMEHTOB MPOBOAWIIN, UCIIOJb3YS BbICEUKHU
JIUCTbEB, TTOMENIEHHbIE B MPOOUPKYM C paCTBOPOM
€axapo3bl (OIBIT) U BOMOI (KOHTPOJIb), TTOCTIE Yero
ILJISL SKCTPAaKLMY NUTMEHTOB MaTepyas NoMelanm
B ipobupku ¢ 10 M1 96% sTaHosna. C MOMOIIIbIO CO-
BpeMeHHOro crekrpodoromerpa (UV-3100PC,
SnonmsT) ycTaHaBAMBAIACh BEJIMYMHA ONITUUECKON
mwiotHocTu (D) xmopodwina a u b B 061eit cMecu
MMUTMEHTOB MpPM [HBYX IJIMHAX BOMHBI (D665,
649nm), COOTBETCTBYIOIIMX MakKCMMyMaM IIOTJI0-
IIeHNsI MUTMEHTOB B JaHHOM pacTBope. 1o momy-
YEeHHBIM JAHHBIM ObLIO PACCUMTAHO OTHOIIEHME
(B MpolieHTaxX) KOHIeHTpaluu MUTMEHTOB B BbI-
CeuKkax JMCTbeB Ha pacTBOpe OCMaTHKa (OMBIT) K
KOHIIEHTpal M UX Ha BOJe (KOHTPOJIb). DTO OTHO-
IIeHMe U SIBJISIeTCSI MepOoii [Iisl oTpefeeH sl OTHO-
CUTENBbHOM 3aCyXOYyCTOMUMBOCTY CPaBHUBAEMBIX
00BEKTOB — OHO TeM BbIlIle, YeM GOJIbIIIEe 3aCyXO0-
YCTOMYMBOCTb PACTEHMUIA.

B pesynbTaTe NpOBOAMMBIX HalllUX UCCAEL0Ba-
HUI TIpY KOMOMHMPOBAHHOM AECTBUM 3aCyXU U
3acoJieHMsI, 6bIIO BBISIBIIEHO BO3pacTaHye KoyinJe-
CTBO 00mIeii cymMMmbl xyopodumia. [loBbimeHue
YPOBHSI Xj0opodwina yKa3biBaeT HA aKTUBHOE
GbyHKUMOHMpPOBaHMe aJallTUBHBIX MeXaHU3MOB B
(dboTocuHTeTMUECKOM arapaTe pacTeHuit mpu
IeVICTBUM HeOIarOMPUSTHBIX YCJIOBUI CPEMIbI.
V3yueHue yCTOMYMBOCTY T€HOTUIIOB K 3aCOJIEHUIO
M 3acyxe BBISIBWIO Hamuboyiee YCTOYMBBIE
dbopmbl — M3 uUccaegyeMblXx HaMU PasaUYHbIX
dbopMm KoHCkUX 6060B. Cpeny M3ydeHHBIX GHOpM
ObLIM OTOOPAHBI 3 YCTOUMBBIE 06PA3LIbl, KOTOPHIE
XapaKTepU30BaauCh BBICOKOW YCTONYMBOCTBIO K
o6oum Tunam crpecca - Flip 15 - 079, Flip 15 -
078, Flip 15 — 053 (Tabmuiia).

Ta6nuia
OmpeneneHue 3aCyxo- U COJIEYCTOMYMBOCTH 06Pa3Ii0B KOHCKOTO 606a
Ne CopepskaHue xjaopoduiia (a+b) Ha egMHUILY IUIOMIAAM JIVICTA, B MKT
HaumeHnosanme 06- o o
PasIoB Xnopodwumn (a+b) % OT KOH- Xnopodwumn (a+b) % OT KOH-
KoHTponp | caxaposa TPOS KoHTponn NacCl TPOJIS
1 Flip 15 - 076 7,02 7,9 112 7,02 6,09 86
2 Flip 15 - 079 6,89 6,81 99 6,89 6,68 97
3 Flip 15 - 078 6,69 6,81 102 6,69 7,19 107
4 Flip 15 - 053 6,35 7,12 112 6,35 7,53 118

CrpeccoBple OelcTBME 3aCyXu M 3aCOJIEHUS
CITOCOOCTBOBAIO 60JIee 3HAUMUTEIbHOMY ITOBBIIIIe-
HUIO COepsKaHMsI XJI0POMU/IIOB a U b, a Takke UX

CYMMBI B CPaBHEHUM C KOHTPOJIEM. DTO SIBJIEHNE
MOKHO paccMaTpMBaTh KaK KpOCC-afarTaliuio,
Korjga pacTeHMs, amamnTupysicb K [AeiCTBUIO
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omgHoro ¢akTopa, IpUOOPETAIOT YCTOMYMBOCTh K
IEeiCTBMI0 HAHHBIX HEOGJArOMpPUSITHBIX CTpecc-
dakTopoB.

Takum 06pa3oM, BbIIeJEeHHbIE B pe3y/bTaTe
M3yUYeHMS TeHOTUIIbI, YCTOMUMBBIE K 3aCyXe U XJI0-
PUIHOMY 3aCOJIEHUIO, TIPEJICTAB/ISIOT 3HAUMTE/Ib-
HBI/i MHTEpec B CeJeKIMM KOHCKOro 606a Ha
YCTOMYMBOCTh K HEOJArONMpUSITHBIM abuoTHde-
CKUM (pakTOpam cpemsbl.

BO3JEICTBUIO COMeBOro cTpecca // Auditorium.
DIeKTPOHHBIV Hay4yHbIN XypHa/l Kypckoro rocy-
IapCTBEHHOTO yHUBepcuTeTa. buonormyeckue
Hayku. 2018. N2 1 (17).

2. Epemuenko O. 3., Kycakmna M. T., Jly-
3uHa Y. B. ComepskaHue MUTMEHTOB B pacTeHUSIX
Lepidium sativum mpoiieccel 1 cogepskanue GoTo-
CUHTETUYECKMUX TUTMEHTOB B YCJIIOBUSX. BeCTHUK
IMepMckoro Yuupepcurera.2014 610a0rMs BhIIL. 1.

3. JInarHOCTMKA YCTOMYMBOCTM pacTeHMit K

JIutepartypa CTPeCCOBBIM BO3[eNCTBUAM. «MeTonuuyeckoe py-
1. bBenosa A., KpaBueHko A. C. ®usmosorn- KOBOJZCTBO»: Tof, pen,. YnoseHHko [.B., JI., 1988.
YyecKuMe OCHOBBI  afalTaluM  pacTeHuit K 227 c.

MIKAYILOVA Rena Tofig gizi
Leading Researcher, Candidate of Biological Sciences, Associate Professor,
Department of Physiological Genetics,
Institute of Genetic Resources of the Ministry of Science and Education,
Azerbaijan, Baku

DIAGNOSTICS OF DROUGHT AND SALT RESISTANCE
IN DIFFERENT SAMPLES HORSE BEANS (VICIA FABA L.)

Abstract. The article is devoted to the effect of drought and salt stress on the chlorophyll content of various
accessions of the horse bean (Vicia faba L.) at the flowering stage. The effect of salinity drought on the content of
chlorophyll was studied under laboratory conditions, and forms differing in the degree of stability were identified.

Keywords: horse beans, drought, salinity, chlorophyll, stress.
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TEXHHUYECKHUE HAVKHU

PBICUH Angapeii BraguMmuposud
paguoutskeHep, AHO «<HTULL «TEXKOM», Poccus, r. MockBa

BOMKAYEB Bnagucias Haymosuu
KaHAMUIAT TeXHUYeCckux Hayk, aupektop, AHO «<HTUILl «TEXKOM», Poccus, r. MockBa

HASHOB Anekceit MuxaiioBua
Haua/ibHMK cekTopa, AHO «<HTUIl «TEXKOM», Poccus, r. MockBa

OCTPOBCKUI SIkoB Bopucosuu
KaHAMUAAT TeEXHUYeCKMUX HayK, HauaabHUK otaena, AHO «<HTULL «Texkom»,
Poccug, r. MockBa

OINTMMN3AIIVSA 1 OBOCHOBAHUME KOHCTPYKTHBHOI'O VCITIO/IHEHNS
YCTPOVICTBA CBSI3U U YIIPABJIEHUS 1JIS BIUIA C YYETOM
MHOT'O®YHKIIMOHAJIbHOT'O TIPUMEHEHNS ITPU CYIIIECTBYIOUIEN
PAJIVIO 3JIEMEHTHOI BA3E KOMMEPYECKOTI'O UCITIOJIb30BAHUS

AHHOmMauus. B cmamve npedcmasieHo KOHCMPYKMuUHoe UCNOJIHEHUE ONMUMANBHO20 paduo-modyas BIUIA
019 MHO20(DYHKUUOHAIBHO20 NPUMEHEHUSL, 4o N0380.Jisiem obecheuums deuiégsoe npou3so0cmao.

Kntoueswie cnoea: mMobuivHoe ycmpoﬁcmso cesda3u u paauoynpasﬂeHuﬂ, becnusiomHblil iemamenvHslli anna-
pam, dkmueHas d)(l&’upOGGHHaﬂ pewé’mka, MUKPONOJI0OCKO8Asl AHMEHHA.

B COOTBeTCTBUM C [1, 2, 3, 4] MBI yCTAHOBWJIU OTI-
TUMajdbHbIe PAAMOTEXHUYECKME TapaMeTpbl
I paguo-moxnyis BITIA v nepBuUUYHBIE BO3MOX-
Hble (PYHKIIMOHATbHbIE CXEMbI C YUETOM MCIIOJb-
30BaHMsI B IIMPOKOM AMaria3oHe 4acTOT AJIs1 pa-
OVOYyTIpaBlIeHus], pPaguoCBsI3M M HaBUrauum C
orpepeneHeM MaKCMMyMa IO CKPBITHOCTY Tiepe-
aBaeMOro CUTHaJa [Jisl CPeJiCTB paAuOTeXHUUe-
ckoit passenku (PTP). Ilpu 3TOM MakcuMMaibHasI
CKOpOCTb nepegauu nubopmaium B pexkume BPSK
6bL1a onpepeneHa B 38-50 MOuUT/cek, a B peskxume
QAM B 114 -150 M6uT/CceK, TAaKTOBAsI 4YaCTOTA JUC-
KpeTusaluu Oo/bKHA 6bITh OT 114 mo 150 MIm,
aHaJioro-uudpoBoit mpeobpasosaTesb (ALIIT) mon-
SKeH UMEeTb paspsAHoOCTb B 13-14 6ut. Kpome Toro,
MBI [10Ka3a/1M BO3MOKHOCTb pa3MelleHus pagyuo-
3JIeMeHTOB 1,151 y3/10B BITJIA Ha miaTax npu HalIu-
yMu pa3MepoB He 6oiee UeM y aHAJIOTOB U IMPOTO-
TUTIOB U TIPUBEJU TePBUYHbIE COOTBETCTBYIOIIME
dyukiMOHaNMBHBIE  cXeMbl. OpHAaKO Temepb
HacTaJio BpeMsl 6ojiee NEeTalbHO pPacCMOTPEThb

onTumMmusauup pagno-monyias BITVIA Ha ocHOBe
BbIOOpPA KOHKPETHOJ 3JIEKTPUYECKOM CXeMbl U
KOHCTPYKTMBHOTO pa3MelleHysl Paguo31eMeHTOB
C Y4ETOM MHOTO(PYHKIMOHATBHOCTY ¥ IIMPIIO-
Tpeba, Tak KaK 3TO IO3BOJISIET 3HAUUTEIbHO CO-
KPaTUTh U3NEPKKU IO M3TOTOBJIEHUIO U OGBICTPO
OCYIIIECTBUTD SKCIIEPUMEHTAIbHYIO0 ITPOBEPKY pe-
SKMMOB paboTsl. [Ipeskae, ueM IPUCTYITUTD K 000C-
HOBaHMIO OINTUMMM3ALMM HOBOTO KOHCTPYKTUB-
HOT'O MCIOJIHEeHMSI, OTMETUM, uTO ellé B mae 2017
roga B AHO «<HTHUII «Texkom» ObLIV paspaboTaHbl
37IeKTPUYEeCKMe CXeMbl, a TakkKe TOIO0JIOTUSI IBYX
OTAEIbHBIX IUIAT, KOTOpble obecreunBaau QyHK-
LIUU paguo-MOIysl TIpU UCIIONb30BaHUM TIPO-
rpammbl B IVIMIC. 3mech OCyIIecTBasiach o6pa-
00TKa curHasua npu npuéme B peskume BPSK (da-
30Basi MaHuUIyasAuus) uHbopmanmuu B 38
MO6UT/ceK, ¢ YYETOM IOIUIEPOBCKOIO CMeEILIEeHMsI
YacTOThI 4 Ilepemaueii curHana B 38 Mout/cex. To-
MOJIOTUSI pa3MelleHNs] pafu03eMeHTOB Ha 3TUX
IBYX IJlaTax MpyuBefeHa Ha pucyHke 1 u 2.
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Puc. 1. Tonosiorus mepBoii IJIaThI C ,und)d)epeHuMaanblMM yeunutensmu niepeg, ALIL TVINC, Hanuumem
cuHTe3aTopa yactoT, LIAIT, yetsipéx MIIY, nenutenemM 4acTOThI HA YEThIPE U KBAPLIEBBIM T€HEPATOPOM

ll-=n shbes

I-veg

Puc. 2. Bropas miaTa aHaaoroBoi 4acTu MpuEMo-nepenaTumKka ¢ pa3MmelleHnemM 4-X yCuinTenneil MOIHOCTH
(YM), 6a/1aHCHBIM MOIY/ISITOPOM, IEMOIY/ISITOPOM, CMECUTEJIEM, JIOTapUDMUUECKUM YCUITUTENIEM, TeIuTe-
JieM 4acTOThI Ha 2

Ha ocHoOBe 3/71eKTpUYeCcKUX CXeM ¥ TOIIOJIOTUMU pagyMo3JIeMEeHTOB IIMPIIOTpe6a U ObUIM ITpOBe-
ObLIM M3TOTOBJIEHBI IBA SKCIIEPUMEHTATbHBIX 00- IleHbl UcTibiTaHus. [Ipy 3TOM pa3mepsbl yCTPOCTBA
pasia paamo-MOIyJs TI0 uaee HOBOW ONMTUMU3U- 110 AJIMHe COOTBETCTBOBAJIM Bejinuue B 14 cm, a 1o

POBaHHOI KOHCTPYKUUN C YYETOM LIUPUHE B 7 CM (PUCYHOK 3).



AKTyaJIbHBIE UCCIIeOBAHUS * 2023. N237 (167) »i~ TexXHUYECKUe HAyKH | 11

Puc. 3. [TepBblit 06pasel; MOOMIIBHOTO YCTPOJiCTBA

[TpoBepKa OCYIIeCTBIISIIaCh MO/, MMPOTOKOJI Ha paboueM MecTe, MPUBEAEHHOM Ha PUCYHKeE 4.

Puc. 4. O6munit BMa pabouero Mecra
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VcnipITaHMsI TPOBOAMINCH Ha BbIAETEHME CMe-
1eHus yactoT 1o Jlomiepy u Ha MPUEM CUTHAIOB
madopmanum Tirna BPSK (dhaso-komo-maHUITymn-
pOBaHHbIN curHam) B 38 MouT/cek. Ha pucyHke 5

TOKa3aHo BbIJe/NIeHM e YacTOThl cMeleHus no o-
wiepy B 10 k' ipu ypoBHe cUTHajIa Ha OGHOM U3
4-X BXO[,0B NMPUEMHMKA B MUHYC 86 1BM.

Ji3
18-May-17 1411

Puc. 5. BoigeneHHas 4acToTa JOIJIEPOBCKOTO CMEIIEHMSI IIpU IpYeMe Ha YPOBHE CUTHAJIA
Ha BXoJe MUHYC 86 1bm

Ha pucyHke 6 0TO6PaskKEH MPUHMUMAEMbIV CUTHAJ C YYETOM CMEIIeHMS 110 YacToTe Jloriepa mpy MUHYC 86

abm.

Coupling

B Limnit
B0MHz

Puc. 6. [Ipuaumaemslii curaan BPSK B 38 MOuT/cek ¢ yuéToM cMeleHMs 10 YacToTe Joriepa Ipy MUHYC
86 nbm 1o ogHOMY BxXomy MIIY

Ha pucyHke 7 oTo6paskeHbl Pe3yIbTaThl IIPUHSITUS U300pasKeHMS.
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YTNPABNEHWE MOAYIEM MOEBW/GHOM NPHEMO-TIEPEAAUN

TN EFERATHAKA MM |

ur 03y

cion

|1 ATRY3WTH PAAN BOY

| TIEPEILAUA VHGOPHALWN C KOO
:‘f‘ BUDEOAAXBAT KAIPA

|| BAOEO3AXBAT NOTOKA

| | copmsTMARECTER PEMVCTPEL

PABMEHWE My NPMEMHIKA MNNT

{peomt | YCTIEWHO

Botfop kaana oiMera

WHALIAROHALIER

mEARNEHAE ATAS

OpHako JaHHOe TexXHUYeCcKoe pellleHue He
HallUIO MOAIEP>KKM, M He ObLIM Jaske BbIAeIeHbI
JeHbI'M Ha IPONOJ/DKeHMe pabor, a ¢upma Mmoj-
Beprjiach pa3opeHMI0 C U3BIATUEM ITOMeEILIeHUI U
M3MEPUTENTbHON ammaparypbl. Ha cKombKko Takoe
MHOTO(YHKIIMOHATbHOE YCTPOVCTBO [JISI CBSI3U
ObLJIO TIEpPCIIEKTVMBHO M BaKHO CTaJ0 ITOHSITHO
TOJIBKO cejfyac ¢ IIpoBefeHMeM CIielaabHOl BO-
eHHol omnepauuu (CBO), Korma Ha OCHOBaHUU
ca”HKIMi Poccuio nuMmmin BO3MOXHOCTU TOKY-
MaTh AaHaJOTMYHYIO 3apyOekHYI0 armaparypy.
ITpu 5TOM 3Ta 3apyOeskHas amnmapaTypa He M03B0-
JIs1a 06eCcIeYnTh IOMEeX03aIUIEHHOCTD, TaK KaK
MMeeT BITOJIHE OTHO3HAUHbIE aJITOPUTMBbI PaObOTHI.
IeiiCTBUTENIbHO, TaK KaK OMHOV M3 (QyHKIMA
BII/IA aBiseTcs HeOOXOOMMOCTb OOeCIIeYeHMs
HaJEKHO U CKPBITHOM CBSI3M Ha TeaTpe BOEHHBIX
mevictBuit (TBII) moJist BOMCKOBBIX MOApa3aeneHnin
B YCJIOBMSIX IOMEX, TO MpeAjiaraemMsblili paano-mo-
Iyiib, Ha OCHOBe BiIuBaeMbix B [IJIMC mporpamm,
MOT GBITh MCITOJIb30BaH JJIsT 06eceueHus paayo-
yrnpasneHus: BITJIA B coueTaHuM ¢ BO3MOXXHOCTBIO
MIpUMeHEeHMs IJ1s1 OObIYHOM MOOMIBHOM, CITYTHU-
KOBOJ CBSI3U U IHTEepHET U TakKe B LIeJISIX rpak-
IAHCKOTO TOTpebieHNs. B MpuHIMIIE HA OCHOBE
TpeJIaraeMoro pagmuo-MOIy/Isl MOKHO GOpMUpPO-
BaTb M aKTUBHbIe (a3MpoBaHHbIe PEIIETKA
(ADAP).

WU celiuac npensiaraemMsiii paguo-MOay/b OIle-
pekaeT IO XapaKkTepUCTUKaM CYIIeCTBYIOIIYIO

(BEPCWA MOBWNbI VKA AH/IPEA PEICKHA)

f = i 0| 1PUHIMAEMOE MI0BPAXEHHE
NEPELABAEMOE WI0EPAXEHVE B R | g

Nepraaray
B

Bagwianr 9

Puc. 7. Pe3ynbTaThl IPUHSTHUS M300paskeHMS ¢ yUETOM cMeleHus 1o yactore Jormtepa B 10 kI

e

QHAJOTUYHYIO0 ammnapaTtypy IO MPOTrpaMMHOMY
06ecCITeueHNI0 ¥ PaaMOTEXHUUYECKMM I1apamMeT-
pam, 0 YéM MOKHO CyIUTb U3 CPaBHEHMSI, KOTOPOe
Mbl caenaiu B [1-4]. Janee MbI IOKaXeM, 4TO
rpejjiaraeMblii pagyo-MOAY/Ib SIBJSIETCS Hambo-
jlee ONTMMM3MPOBAHHBIM MO KOHCTPYKUMMU IIO
CPaBHEHMI0O C M3BECTHBIMM aHaJOTMYHBIMU
YCTPOMCTBAMM, ¥ MMEHHO TaKasl KOHCTPYKIUS
obecrieunBaeT IOMOJHUTENbHbIE BO3MOKHOCTU
M0 IMOMEeXO3aIUIEHHOCTY U MHOTOMYHKIMO-
HAJIbHOCTU.

[ToHSTHO, UTO TeHAEHLMS NaJTbHENMIIero pas-
BUTUSI MOOUITBHBIX YCTPOIACTB CBSI3U CBSI3aHA C I10-
BBILIEHMEM UYyBCTBUTEIBHOCTM M MOLIHOCTU pa-
IMO-MOJLyJiell, a TakKe MMUKPOMMHMATIOpU3a-
umerii. [Ipy sTOM, Ipu ob6ecreyeHn ONTUMATbHO
06paboOTKM CUTHAJIA, YYBCTBUTEIbHOCTh MHPUEM-
HOTO TpaKkTa CWJIBHO 3aBUCUT OT TeMIlepaTyphbl
HarpeBa IIepBOTO MAaJIOUIYMSILIETO YCWINTENS
(MIIY), 1 3TO IPOTUBOPEUNT BO3SMOKHOCTU ITOBbI-
uaTh IepefaBaeMyl MOILHOCTb B YCUIIUTese
moinHocT (YM) 13-3a HarpeBa npu 6;1M3KOM pac-
nosiokeHuu Kk MIIY. ITosToMy IepBoe TpeGoBaHMe
KacaeTcss TOrO, 4YTO >KeJaTeJbHO paclojaraTb
MIIY nopaneiie oT ycunautens momHoctu (YM)
repenaruero TpakTa U IPyrux yCTPOCTB, UMeI0-
IIUX CUJIbHBIM HarpeB. OgHAaKO, HA COBPEMEHHOM
JTare KOHCTPYKTMBHOE MCIIOHEHME 10 QYHKIA-
OHaJIbHOI CXeMe IO PUCYHKY 8 He MO03BOJISIeT 3TO
chenarhb.
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Puc. 8. ®yHKIMOHa/IbHAS cxeMa MpuéMo-Tepeatoniero Momyis niast A@AP X nuana3oHa

W3 Buga koHkpeTtHoro CBY mopnysnsi, KOTOPBI
MOKa3aH Ha PUCYHKe 9 Mbl MMeeM [IOCTAaTOYHO
6/I1M3K0e pacmnoyioskeHue MIPUEMHOTO

RaddlA}

masnomymsiero yeunntens (MILY) ¢ yennurenem
mourHocTy (YM), mepefaromyM CUrHaia MHpopma-
L.

Puc. 9. CBY mogyne X-auamna3oHa

Kpome TOro M3BECTHO, UTO OTHOIIEHME CUT-
HaJI/IIyM MOXXHO ITOBBICUTH KOHCTPYKTMBHO 3a
CYET yBeJIMYeHUs IUIOIaau MPUEMHONM aHTEeHHBbI.
O[nHaKo, 3TO CBSI3aHO OJTHOBPEMEHHO U C TTOBBIIIIEe-
HMeM Ko3(duimeHTa HapaBIeHHOTO AENCTBUS
(KH]I), a aTo mpoTUBOpeUYUT TpeGoBaHNIO 0becre-
YyeHMs BCeHarpaBJIeHHOro mpuéma. IIpu aTom pac-
TYT 4 pa3mMepsl aHTeHHbI. [loaTOMY 37€Ch HEO6XO0-
M MOMCK KOMITPOMMCCA, KOT/Ia JOCTUTAETCS OTI-
TUMYM MEXAY pa3MepaMy aHTEHHbI C COOTBET-
creypomuM KHJ  mpuémMoM curHajza co BCexX

HampaB/ieHUii. YUUTBIBAsI, YTO B ITePBOHAYAIbHbIN
MOMEHT BXOXIEHUS B CBSI3b MOXeT MCIIO0Ib30-
BaTbCS KOAOBbIN CUTHAJ C HAKOILJIEHeM A0 AeCsIT-
KOB TBICSTU OUT KaK, HaIIpUMep, B CUCTEME HaBUTa-
uuu GPS, a nanee, ¢ y4€TOM HaBUTaLIMOHHBIX 3HA-
YeHMi1, aHTeHHA MOKET ObITh BbICTaBjI€HA 110 MaK-
CMMYMY B HY’KHOM HalpaBjeHUU, TO JIOTUUHO UC-
KaTh BapMaHT ITOJyuYeHUs 6ojiee OOJIbIINX pasMe-
POB IUIOLIAAM aHTEHHBI, MCXOS U3 IUIOIAAM I10-
BEPXHOCTM IPUMEHSIEMBIX MOOWIIBHBIX Paguo-
YCTPOICTB MIMPIOTPe6a, C YIETOM UCIIOIb3yEeMbIX
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HeCylMxX 4acTOT paamocurHaaa. MacCOBbIil I10-
TpebuTeab ceifuac MCIOab3yeT CMapTdOOHbI s
cBs13u U ViuTepHet, HanpuMmep, Galaxy S22 umeet
9KpaH 1o auaroHaau 6,1 mioiima (15,5 cm) /
146x70,6x7,6 MM, a pazMmepbl Samsung Galaxy A51
MMEIT B MIUPUHY 73.6 MM, B IaMHY 158.5 MM n

TOIIMHOM 7,9 MM. IIpu aTOM, Mcxons U3 TpeboBa-
HMI1 110 VIHTepHeT, UOET CMellleHMe TIPUMEeHEeHUS
HEeCYIIMX YaCTOT B 06/1aCTh 60J1ee BLICOKUX 3HAUe-
Huit. Hampumep, OmarasoH 4acTOT, MCIO/Ib3ye-
MBbIif 111 MOGUJIbHOJ CBSI3M M3BECTHBIMU OIepa-
TOpaMu IpeJiCTaB/IeH B TabIuIIe.

Tabnnia

Hecymne YacCTOThI ¥ [MaNIa30HbI M3BECTHBIX OIIEepPaTOPOB

OneparTop Pexwxumm [Amanazod (band) Yacrorsl, My
Ckaprten FDD 7 2500—2530 / 2620—2650
FDD 20 847—854,5 /| 806—813,5
Mera®ow FDD r 4 2530—2540 / 2650—2660
TDD 38 2570—2595
FDD 20 854,5-862 / 813,5-821
BoimnenkKom
FDD " 2550—2560 / 2670—2680
FDD 20 839,5-847 [ 798,5—806
MTC FDD 7 2540—2550 [/ 2660—2670
TDD 38 2595—2620
FDD 20 832—839,5 / 791—798,5
PocTenexkom
FDD 7 2560—2570 [/ 2680—2690
OcHoBa Tenexkom TDD 40 2300—2400

W3 Tabauibl Mbl BUIOMM, YTO OMAama3sOH MC-
MOJIb3yeMbIX HEeCYIIMX YacTOT IpeoCTaBIeHHbIX
I'KPY nesxxut B npegenax ot 2,3 I'Tu go 2,7 ITu, a
9TO O3HAYaeT MepCHeKTUBY OT MUCIOJIb30BaAHUS
naTy-aHTeHH, KOTOpble B 3TOM CJ/Iyyae BIIMChIBA-
I0TCSI B pa3Mepbl CMapT(QOHOB.

C @

COOTBeTCTBEHHO MbI JO/DKHBI [IDOBECTU CPaB-
HeHMe 110 rabapuraM Hallero IMpexnaraeMoro
KOHCTPYKTMBHOI'O pelleHMsl pagyuo-MOLy/Is C U3-
BECTHBIMM aHajoramu. Tak, u3BeCcTeH paJuo-Mo-
nynb TRX-8D, KOTOpBIVI IpeprosaraeTcs 3ally-
CTUTD B CepUiTHOe IIPOMU3BOLCTBO, ¥ OH IIOKa3aH Ha
pucyske 10.

O B htips//www.it-world.ru/news-company/releases/152091.html

HPOHSBC,ILCHBI rE[OPEIG(JTKPI B CHCTEME KaHaJILHOI'O KOOHPDOBaHHA CHI'HAJIOB,

Gﬂaro,qapa YEMY YBEJIHUHJIACE CKOPOCTE IIEPENAYH JAHHBIX CHCTEMBI CBS3H

TRX-8D mo 50 Mour/c.

Puc. 10. lllnpokorionocHast cucTeMa CBSI3Y C AMara3oHoM Hecylnux yactoT ot 30 MI' mo 2,5 I'Ti (;mutepa 1)
€ moJj1ocoit mporryckauust ot 5 MI'ty mo 80 MI'ti mpu moutHocTy nepenaTunka ot 0,01 Bt mo 5 BT
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C yuétom nutepoB 1,2 u 3 3Ta cuctema CBSI3U
MOXET MMeTh OMana3oH Hecymux 4actoT oT 30
Ml mo 12 ITm, yto TpebyeT AJisI IPOTUBOHE-
CTBUSI HAIMYMS IIMPOKOII0JIOCHO IIOMEX! B 3TOM
Iuana3oHe 4acToT. [Io BbICOTe 37IeCh MCIMOJIb3Y-
eTCsl «TPEXITaXKHAST» KOHCTPYKIIMS U3 TIIAT C BEH-
TUASATOPAMM M paauMaTOpoM OXJIaxkmeHus. Bec

ycTporicTBa nopsiaka 300 r 1 pasmepsl 160 mmx60
MMx35 MM.

OZHOBpEeMEHHO  M3BeCTeH  paayuo-MOIYyJ/b
BITVIA Ha ManbIX OAJbHOCTSX B JMalla30HE YacCTOT
oT 3,4 Ty 1o 3,6 I'Ty B ycTpOJICTBE C YIIpaBlI€HUEM
E2E4 KHUKRI STEALTH 110 pucyHky 11.

Pa3mep, kmoyan pagno-mogyns (mm): 140x80x40;
Bec (rp): 150;

MakcumansHaa mowHocTe (BT): 0.3;

Hwana3zoH yactot (Ml u): 3400-3600 nonoca go 26 My
BpemeHHOR OyNnekc ¢ uaMmeHAeMbIM COOTHOLLIEHWEM
BOCXOOALLErNo W HACXOOALLEro Tpaduka

lNonoca yactot (MI'y ). 7,14,28;
YyeCcTBUTENLHOCTL/CKOpOCTs AnA nonockl (MIMu): 7;

LUMC =-105 pbm / 550 kbWT B CEKyHOY

QPSK 1/2 =-68 pbm / 4500 KOUT B cekyHOy
QPSK 3/4 = -85 pbm / 6750 kbuT B cekyHOy
QAM16 1/2 =-81 gbm / 9000 kE6WT B CeKkyHay
QAM16 3/4 =-77 abm [/ 13500 kOWUT B CeKyHay
QAMGE4 2/3 =-73 gbm / 18000 KOWUT B CeKkyHay

Puc. 11. Ucrionb3yeMblii paayo-MOAyIb i nepenaun vHbopmaiuy B BIUIA masnoit qaabHOCTU

JTO YCTPOMCTBO Takke TpebyeT paauaTop
oxNaxxmeHus, u ero rabaputel 140x80x40 MM
TaKKe IIPeBOCXOST rabapuThl IIpeJiiaraeMoro pa-
IMO-MOIYJISl, KaK 3TO OymeT BUAHO B JajbHel-
nieM. Masno Toro, npuBeEHHbIE aHAIOTY IS UC-
nonb3oBaHus B BIIJIA He MOryT NpUMMEHSTHCS B
LIeJIsIX CBSI3Y JJISI IPaKAaHCKOTO MCII0/Ib30BaHMS,
M TIpM 3TOM paccMoTpeHbl 6e3 aHTeHH. OTcioza
rojiaraeM, 4YTO IIpY y4€Te BO3MOXXHOCTM MHO-
royHKIIMOHAIEHOTO IIpYIMEHEeHMSs

KOHCTPYKTMBHOE pellleHMe IIpejjiaraemMoro pa-
IMO-MOJIYJIS TOJKHO COOTBETCTBOBATh pa3sMepam
cMapTdOHOB ¢ rabapuTamu mopsiaka 150 mm x 75
MM * 9 MM. M3BeCTHO, UTO A1 HOBOT'O CTaHaapTa
MOGMITBHOM ¢BsI3u 5G 11t cMapThOHOB e€BpoIIeii-
CKMe DperyyisiTopbl Onpenenwin Moaocy 3,4-3,8
ITu. IIpu saToM, camas IOMYyJsIpHAs 4acTOTa, UC-
MoJib3yemMasi COBpeMeHHOJt amrapaTypoit paauo-
yripasieHus — 310 2,4 I'T1. bosiee HUu3KMe 4aCTOTHI
IIOCTYIIHBI B METPOBOM JMaria3oHe, Haripumep, 27
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MTI'n, 72 MI', 433 MTI', 900 MI'n vnn gaxe 1,3 1T,
HO OHU PeIKO MCIIOJb3YIOTCS IJIS1 KBAaJPOKOIITE-
poB. Takum o06pa3omM, HeCylyMe YacTOThI [IJIsi
cMapT(hOHOB JIexkaT B npeaesax ot 2 [T mo 4 I'T.
Kpome TOro, rockomMmuccuss IO pagmoyacToTam
(TKPY) mpuHsia pellleHKe O paclpeleleHun ya-
cror  5030-5091 Ml gas  yopaBiaeHUs

6ecrmtoTHKaMu. OTCIOA TakKKe ceayeT BhIBOJ,
yTO IJIsT 0becrevyeHMsT MaKCUMMAaIbHONM ILIOMAnn
aHTeHHbI ¢ BbicOKMM KH/I mpu Hanmnmuymumu pasmepoB
paguo-Moyas o AyiuHe U mupuHe 150 MM x 75
MM Hauboyiee ONTUMAJIbHBIM SIBJISIETCSI BapMaHT
MUCIIO/Ib30BaHMS TTaTY-aHTEHH I10JIOCKOBOTO TUIIA
10 PUCYHKY 12.

[lomockoBas
JIAHUASA

Puc. 12. [TaTy c 1MHEITHO oS pu3ainein

3mech BBeIeHbI Cleayolye o603HavueHus: 1 —
JIEHTOYHbBI/ TPOBOOHUK; 2 — AMUINEKTPUUECKUI
CJION BBICOTOM h; 3 — MpoBoAsIIas MOIJIOXKKA;
I=b=)}/2 — monoBMHa MU3Ty4yaemMoit JJIMHbI BOJHbBI B
IV3IeKTPUKe.

ﬂaHHOﬁ IIaT4-aHTEHHE COOTBETCTBYET Aua-

rpaMMa HallpaBJIeHHOCTH, IpeACcTaBlAeHHas Ha
pucyske 13.
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Puc. 13. [Inarpamma HaIpaB/JIeHHOCTM OOHOIO MaT4


https://commons.wikimedia.org/wiki/File:Patch_antenna_pattern.gif?uselang=ru
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VuuThiBas MpSIMOYTOJIbHbIE pa3Mepbl Kak pa-
muo-momyieii BITJIA, Tak v cMapT(OHOB TPy KOM-
MMaKTHOM OObeIVHEHUM PAAMOyCTPOMCTBA C aH-
TEHHON C TOJMyYeHMEeM JIYYIIUX [MapamMeTpoB IO
Ko3(pduLMeHTy ycuneHus, Haubosee ONTUMAlb-
HbBIM OyJeT BapMaHT aHTEHHbI M3 OBYX IIaTd.
Kpome Toro, mpu mpSIMOYroabHOI Gopme

MpejjaraeMoro ONTUMa/IbHOTO pPaAuo-MOIYIIS,
JKeJIaTe/IbHO pa3MellleHue IBYX ITaT4y Herocpen-
CTBEHHO Ha IIOCKOCTU YCTPOMCTBA, YTO UCKIIIO-
YyaeT HeoO6XOoOMMOCTb HOIOJHMTeNbHbIX CBY Ka-
6esieit c MecTaMy TIOCOeIVHEeHMS K ATy, KaK 3TO
[0Ka3aHO Ha pUCYHKe 14.

~\/8

.

Puc. 14. PasMmelnieHne rmaT4 ¢ y4€TOM COeIVMHEHUI MEeTA/JINYECKO IMTOBEPXHOCTH ITOJIOCKOBO aHTEHHbBI
(KOHTYp 0003HaUYEeH MITPUXOBOI JIMHMEN) C TTOABOAKON Uepe3 nuieiidbl oT pasbéma CBY Tuma 3ameénkm
C IPYTo¥i CTOPOHBI MHOTOC/IOIHOI ITeYaTHOI IIaThl (MECTO PaCIIOIOKEeHMST Pa3bEMOB 0003HAUEHO
Kpy>KKaMM 6e3 3a/IMBKY YEPHBIM I[BETOM)

OTcioma, Harpumep, M0 CpaBHEHUIO C aHTEeH-
HOJ MOOGMJIBHOTO YCTPOVCTBA [JIST CUCTEMbBI KOC-
Muueckoit cBsi3u tuia Iridium (-3 nb) npenarae-
MbIi1 BApMaHT y3Ke MMeeM BhIUTPBIII B KO3 huiiu-
€HTe HallpaBjieHHOro nelicTBus Ha 12 ob (3 nb+9
Inb), uro BugHo o KH] mJist oOHOI matd U3 pu-
cyHka 13. TlopTopuMm, UTO [JisI aHAJIOTOB, Tpen-
CTaBleHHbIX Ha pucyHkax 10 u 11 aHTeHHBI BO-
o6111e He TpeaCTaBAeHbl ¥ BUAVMO SIBJISIIOTCSI OT-
JIeJIbHBIMM YCTPOMCTBAMM, UTO MCK/IIOUAeT UX
MpUMeHeHye B KayecTBe MOOWMJIbHBIX YCTPOMCTB
HIMPOKOTO MPUMEHEHMSI.

B To ke BpeMs, IS obecrieyeHus MHOTOQYHK-
LIMOHAJIBHOCTH, a TaKKe 0becIieueHus moMexos3a-
HIIUITEHHOCTY B MaT4d aHTeHHe >KejlaTe/JIbHO MC-
10JIb30BaTh BePTUKAIbHYIO, TOPM30HTAIBHYIO I10-
JIIpU3alMio, a Takke KPYTOBYIO IOJSIPU3alINIO,

KaK JIeBYIO, TaK U MPaBylo, YTO COOCTBEHHO U pea-
JIU3YyeTCs 3@ CUET MpMMeEHeHMs KBaJApaTHOro MaTy
C MOJBOJOM CUTHaJIa C JBYX MEePHeHIUKYISIPHBIX
cropoH. IIpy 3TOM noaBop, curHana mo rOpMU30H-
TN K IBYM IIaT4y OCYLIECTBJSETCS C IPOTUBOIIO-
JIOXKHBIX CTOPOH, a MO BEPTUKAIMU C OLHONM CTO-
POHBI KaK MOKa3aHO Ha pUCYHKe 14. 3TO CBSI3aHO C
TeM, UTO UCIOIb30BaHKe 4-X MeCT MOABOAA CUT-
HQJIOB K JIBYM I1aTY OIIpefesieT U UCIIOAb30BaHue
4-X TOpPUEMHBIX MaJOIWIyMSIIUX YCUIUTENEN
(MIILY) u 4-x yeunurteneit mowHocty (YM) u naH-
HOe CcoefiHeHMe ¢ MaTdy obecreynBaeT CUMMeT-
pUIO pasMelleHys] YCWINTeNell Kak I0Ka3aHo Ha
pucyHke 15 ¢ MUHUMMAIBHBIM DPaCCTOSHUEM OT
MeCT IO/ICOeTMHEHMS K AT, UTO 00eCIIeUnT MU-
HMMaJIbHbIE TIOTEPU.
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Puc. 15. Pazmemenne Bxonubix MIIY 1 VM Ha maTax mpejjaraeMoro MoGMIbHOTO yCTPOCTBA
C MOAK/II0UEHMEM K ITaTd

OIHOBpeMEeHHO, TaK Kak IpearosaraeTcss uc-
M0JIb30BaTh B KaueCTBe IAT4Y-aHTEHHbI MHOTO-
CJIOMHYIO IMeYaTHYIO TUIaTy, TO B 9TOM CTy4dae eCTh
BO3MOXXHOCTb 00ecleunTh Iiepel, IIOABOIKOM

CUTHaja K MaT4y HaIM4Me COrIacyrIInX M0JI0CKO-
BbIX OUJIBTPOB, HA COOTBETCTBYIOIEM CJI0€ MHO-
TOCJIOMHOM I1e4aTHOM IUIaThl C MaT4Y-aHTEHHO,
KaK 3TO MOKa3aHO Ha pUCyHKe 16.
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Puc. 16. IIpeamonaraeMoe pa3melieH1e MOJIOCKOBbIX (GUIbTPOB HA MHOTOCIOTHOM
TMevyaTHOV IiaTe MaTy-aHTeHHBbI

OpHako Ha puCyHKe 16 MbI ITOKa3aIy pacrosio-
sKeHMe Ha IuaTe 6o Bxomubix MIIY, nu6o ycu-
nmtesnei MoiwHOCTH (YM). CienaTb KOHCTPYKTUB-
HOe TapajijiejibHOe pacrnosiokeHue kak MIIY, tak
1 YM BO3MOXKHO Ha OOGpaTHOI CTOPOHE MHOTO-
CJIOMHOJ Te4YaTHOM IIIaThl, OLHAKO IPU 3TOM
HarpeB YM uepe3 miaTy 6yeT BAUSITh HA UYYBCTBU-
TesabHOCTh MIIY. [1053TOMY KOHCTPYKTMBHOE pac-
nosioxkeHye MIIY u VM skenaTe/bHO JeyaTh I10-
Ianplie Opyr OT Jpyra, 4yTobbl HarpeB YM He

Baus1 Ha MIY, HO Tak Kak MOJCOeAMHEHMUS K
maty YM u MIIY omHO 1 TO e, TO 3TO TpedyeT
yBeJIMUeHMe PacCTOSIHUS OT MeCTa MOAKIIOYEHNS
MaT4 C HaJMuMeM COOTBETCTBYIOIIMX NOTePk. [1o-
3TOMY IpeJjaraeTcss HoBoe KOHCTPYKTMBHOeE pe-
meHue, korga MIIY u YM pacrionaratoTcs Ha pas-
HBIX TUIaTax C obecreyeHneM MEXIY HUMU HEKO-
TOPOT'O BO3IAYIIHOIO 3a30pa (110 aHaJIoTUM pacIio-
JIO)KeHMS IUIaT 4yepe3 CTOMKM (MX POJb UIPAIOT
BMHTHI C rayikoi) Ha pucyHnkax 10 u 11). [Ipu sTOoM
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nopacoenHeHne CBY BxoAa-BbIX04a OCYIECTBIIS -
eTcsa 4vepe3 CBY-paspbém Tuma 3aménka MBX,
HamnpuMmep, IO PUCYHKY 17 ¢ MUHUMMaIbHBIM

PCB

Installation reference

pacCTOsIHMEM MeEXAY mjaatamu 6,7 MM OpU XOpO-
[IIeM BapMaHTe COBITaAeHMS 0Celi COeAMHEHUA.
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Puc. 17. CBY pa3bém Tulia «3auiéaka» ¢ 60UYOHKOM U C pasMepaMy Py HAJTUMUUY IIPY MaKCUMAJIbHO TIJIOXOM
COBMAJIeHUM OCeI1 COeIMHEHUI, UTO U JAET PACCTOSIHME MEXy riaTaMu B 8,3 MM

OTciola Mbl MMeeM pacIiojioKeHre ABYX IIaT
OJlHA HaJl IPYTOIi C COeIMHEHMEM UX MEKAY COO0T
Ha ocHoOBe 4-x CBY pa3bE€MOB THUIIA «3allIENKa» U
OCTaJIbHbIE COENMHEHUSI MEXAY IIaTaMu MOTYT
OCYIIECTBIAThCS KOPOTKMMM Tub6KuMu CBY mpo-
BOJHMKAMM, KOTOpble IPUIauBalOTCSI OAHUM KOH-
1IOM K HVJKHE CTOPOHE MHOTOC/IOVHOM ITe4aTHO!
TJIaThl IATU-aHTEHHBI, a APYroi KOHell yepes OT-
BepCTMe BO BTOPOIi MHOTOCJIOIHONM Ile4aTHO
IUIaTe MPUIIaMBAETCS Takke K KOHTAKTHBIM ILIO-
maaKkaM CO CTOPOHBI TIPOTUBOIOJIOXKHOM K

pacIonoKeHUI0 IaTuy-aHTeHHbI. [Ipy ucIonb30oBa-
HUM TOJIBbKO rMbkux CBY coennHeHMiT Mbl MOKEM
COKDPATUTh BO3AYIIHbIN 3a30p MeXAY MHOTOCJION -
HBbIMM IUIATaMM BIUIOTb OO BBICOThHI MaKCHMaJlb-
HOTO pa3Mepa IIpUMeHsIeMbIX Pai02/IeMeHTOB. B
TpejlaraemMoit KOHCTPYKLMM 3TO TpaHchopMaTop
ETC1-1-13, ROTOpBIiI MMeeT BbICOTY B 3 MM U
katou mutanuss HSSR-7110 ¢ BeicoToit 3,8 mm. OT-
CI0Jla MBI MMeeM [IBYX3TAXXHYI KOHCTPYKIUIO
MHOTOC/IOMHBIX MeYaTHBbIX IIaT, KOTOpas MOoKa-
3aHa Ha puUCyHKe 18.
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Puc. 18. Bua mpenyiaraeMoii KOHCTPYKIIMYM Paayo-MORIYIISI COOKY

Hamo oTMeTuThb, 4YTO TOJIMHA MHOTOCIOHOM
[eYaTHOM IIJIaThI B 6 CJIOEB MOKET MMETb pa3Mepbl
ot 0,7874 MM 10 3,175 mm. CTaHZapTHAS TOJIIIMHA
06beIMHEH NS IJIT MHOTOC/IOMHBIX MeYaTHBIX IIIaT
cocTasjsieT 1,55 M.

[ onpeneneHus: paamepa 3a3opa Mexny Me-
TaJJINYECKON TIACTUHOM IaT4 ¢ MeTa/UIMYeCKoi
TOBEPXHOCTHIO COOTBETCTBYIOIIEN «3eMJie» Hafo
y4ecTb, YTO OTpaHMUYeHMEe CUTHAIOB IO CIIeKTPY
MOCTYTAONX HA aHTEHHBI OINpeAesseTcs IMoJo-
COJi MpomyckaHMs aHTeHHbI. Kak 13BeCcTHO IMaTy-
QHTEHHA IpOoCTeiileli KOHCTPYKIMM Y3KOMOI0C-
Has (<5%) [5], HO crienyanbHbIe TEXHUYECKME pe-
IIeHUS TTO3BOJISIIOT PaCHIMPUTL pPabouyio IMOJIOCY
yacToT 10 50% v 6oiee UMY CTPOUTH MHOTOIMATIA-
30HHbIe aHTeHHBI. [lluprHa MOI0ChI MPOITyCKAHUS
MaT4y-aHTeHHbl CWIbHO 3aBUCUT OT PaCCTOSIHUS
MeX[y JIelIeCTKOM UM MeTa/IM4ecKoii MOBepXHO-
CTBIO UTPAIOIE POJIb «3eMIn». YeM birsKe yere-
CTOK K «3eMJie», TeM MeHblIIle SHePTUM U3IydaeTcs
1 GoJbllle 3amacaeTcss B EMKOCTM M MHIYKTUBHO-
CTU M TeM BbIllle JOOPOTHOCTb aHTEHHBI. I'py6o
T0JI0CY MPOMYCKaHMSI aHTEHHbI MOKHO OLIEHUTD
o gopmyie:

8f /fres = Zo X d/(2 X Ryqq X W). €]
rme d — paccTosHMe OT JierecTka OO0 3eMJIH,
W — mmpuHa Jyierectka (06bIYHO MOJIOBMHA IJIMHbBI
BOJIHbI), Zy — MIIeJaHC BO3AYIIHOTO IIPOMEKYTKa
MeKAy JernecTkoOM U 3eMJI€N, Ry,q — COTIPOTUBIIE-
HMe U3JlydeHus aHTeHHbl, OTHOCUTE/IbHAs 11010Cca
MIPOITYCKaHMSI aHTEHHBI JIMHEMHO 3aBUCUT OT €€
TOJNIIMHBI. XapaKTepHOoe 3HaueHue uMIleJaHca
BO3JYLIHOTO IpoMexyTka 377 Om, a cCompoTuBIIe-
Hue uanydennusi 150 OM, YTO MO3BOJISIET YIIPO-
CTUTH GOPMYITY:
Of [ fres = L2 X d/W. (2)

Wcxopst U3 Haubosiee MPUMEHSIEMO YaCTOThI
IJIS1 KBQAPOKOIITEPOB B paiioHe 2,4 I'T1 MbI Oymem
MMeTb KBaJIpPaTHbIN JIelleCTOK CO CTOPOHOI KBaj-
pata W=6,25 cm.

Ilanee MbI UCXOOUM U3 TOTO, YTO MOJIOCA TIPO-
ITyCKaHMS aHTEHHbI MOKET (aKTUUECKU BBIMOJI-
HATb QYHKIMIO OTPAaHMYEHNS TPUHMMAEMbIX CUT-
HaJI0B, KaK 3TO Ae/Jal0T Ha BXOJle MpUEMHMKA U3-
BECTHBIE MCIIOTb3yeMble (MIbBTPHI IIMUPIIOTPeda
Ha Hecyiuei yactote. COGCTBEHHO 3TO ITO3BOJISIET
He MCII0/Ib30BaTh GUJIBTP C TAaKOM IOJOCO¥ MpPOo-
ITyCKaHMS Ha BXOJe, U yOaJIeHMe HexXelaTeIbHbIX
PagMOCUTHAIOB OYAET BBITTOHATHCS aBTOMAaTHe-
cKku 6e3 moTeph Ha 3aTyxaHue B ¢uiabTpe. Tak,
Hanpumep, buabTp BFCN-2360+ ¢ monocoit 2250-
2470 MI'u, maéTt 3aTyxaHMe BXOAHOTO CUTHAJIA B 2
IoB. IIpu sTOM Mmojioca MpPoNycKaHus GUIbTpa Co-
crasisier 220 MI'L. OTo 03HauaeT HeOOXOOMMOCTh
IIMPUHBI TTIOJIOCHI TPOITYCKAaHMSI aHTeHHbI 9,167 %.
B sTOM CiTydyae BO3AYIIHBIN 3a30p MEXIY MeTasl-
JIMYECKUM 3J1eMEeHTOM I1aT4 U «3eMJIEN» COCTaBUT
TOMIMHY aHTeHHbI B d=0,477 cM. ITOHATHO, YTO
3a30p MO TOJIUIMHE MOXHO YMEHBIIUTD C IIepexo-
IIoM Ha 6oJiee BBICOKME HECYIIME YaCTOThI WIK C
MUCTIOIb30BAaHMEM JU3EeKTPUIECKOTO HATOJHU-
Tesst. OMHAKO, eCJIV UCXOIUTD U3 TPpeOOBaHMI roc-
Komuccum o paguouactoram (I'KPY), To u3 tab-
Jnibl 1 BUGHO, YTO JOMTYCTUMASI pa3peIieéHHasi rmno-
joca cocrasiseT 40 MI', a oy yrpaBieHus 6ec-
muinotTHukamu 'KPY nipuHsna pelieHne o pacrpe-
nmeneHuy yactoT 5030-5091 MI'n, uTo maéT mosocy
B 61 MI'. OTcroga, Ipy mojoce NpOnyCKaHUs aH-
TeHHBI Ha maTd B 50 MI'1, Mbl OyAeM MMEThb IIpU
Hecymelt yactote B 2400 MI'1 BO3AyIIHBIN 3a30D
MeKIy MeTa/IMYeCKOo MIaCTUHON NaTy U MeTaJl-
JIMYeCKO¥ TIACTUHOMNM, BBIMOMHSIONIEN (QYHKIIMIO
«3emyist» d=1,04 mm. Hamo oTMEeTUTD, UTO OTKa3bI-
BaTbCS OT BXOAHOIO (MWIbTpa B Mpedjaraemoii
KOHCTPYKIIMM HE CTOUT, TaK KaK €ro MOXHO BBbI-
TOJIHUTB Ha OTpe3KaX MOJOCKOBBIX IMHUI TPU UC-
MMOJIb30BaHUM MHOTOCJIOMHONM I1€YaTHOM ILIaThl
IIJIST TIaTU-aHTeHHBI. VcIio/1b30BaHMe T0JIOCKOBBIX
JIMHUI TIO3BOJIUT TakKe YIYUYIIUTh XapaKTepu-
CTUKM TI0 COINIACOBAHMUIO C  BXOAHBIMU
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MasomyMsamumu yemwurenasvmu (MILY) mas mu-
HuUMM3auuu Koabduumenrta crossunx BoaH (KCB).
CiemoBaTeNbHO, IIPU TOJI0CE MPOIyCKaHus B 50
MT'1; Ha Hecymieit yactore B 2400 MI'y Mbl uMeeM
MMUHMMAaJIbHYIO OOILIYIO TOJIIMHY IIpejjaraemoit
KOHCTpyKuMu 1,04 MM (BO3IOYIIHBIA 3a30p B
maTy)+ 2x1,55 MM (TOJIIIMHA IIIaThI)+3,8 MM (BbI-
coTa Kiaoua nmurtanusn)=7,95 mm. OTcioma obiiye
rabapuTHBIe pa3Mephl MpeajaraeMoii KOHCTPYK-
oy 140 MmMx70 Mmx7,95 MM. YunTheiBasi 3a30p B
3,8 MM, TO B LeJSIX YJIy4YUIeHUSI TEIUIOOTHauu
MeX[y IIaTaMu € pPaguo 3jieMeHTaMM MOXHO UC-
MoJb30BaTh JBa pajuaTopa: OAMH Ha BEpPXHION0
TUIaTy /1S YIydIllleHUs TernooTaaun oT YM, a BTo-
POt — Ha HIDKHIOIO TUIAaTy C oOecrievueHnueM JIydliei
TerooTnauyu ot AL, ITVIMC u IIAIIL. IloHsTHO,
YTO B paguaTopax MpesyCcMaTpUBAIOTCSI BbIpe3bl
unu BbieMku pjas ETC1-1-13 um HSSR-7110, a
TaKkKe U JIPYTUX Paguo31eMeHTOB, KOTOPbie MO
BBICOTE TIPEBOCXOMST PaAM0O3JIeMEHTHI C TEIJI00T-
Jayeii. [lyig mydniero COpyYKOCHOBEHMS paguaTo-
pPOB C TOBEPXHOCTbIO 3€MEHTOB C BbICOKUM
HarpeBOM MeXAy paAuaTopamMu YCTaHaBAMUBA-
I0TCS TIPYKMHSIIIAS MeTajuiMdyeckasl TUIacTMHA.
CToiiku, obecreuyuBalole pacCTOSTHUE MEXKIY
MHOTOCJ/IOMHBIMM TI€UaTHbIMM ILIaTaMy MOKHO
BBITIOJIHUTh B BMIE BUHTA C KOHYCOOOpa3HOI
LUISITIKOM C TIOJIHBIM €€ BXOXAEeHMEM B MHOIO-
CIOMHYI0 MevYaTHyI0 Iiary. ['afika Takke MOXKeT

Pupw = kN TqFyp, = 138 x 10723 x 3,16 x 600 x 27 X 50 x 106 =
=1,30824 x 10723 x 10! = 3,52248 x 10~ 1Bt (—74,545M)

OnmHaKo 3TOT pe3yJbTaT CBSI3aH C HAIMUYMEM
KOHCTPYKTMBHOTO pelIeHUs C OGHUM BXOLHBIM
MIIY. B HameM ciiy4yae Ipy UCIIOJIb30BaHUM KPY-
rOBOI MOJSIpU3alMM M [BYX AT Mbl MMeeM 4
BxogHbix MITY. C yuyéToM TOTO, UTO NPUXOASILNIA
CUTHAJ JAET KOTePEHTHOE CJIOKeHNeE U YCUTTEHUE B
4 pasza (N pa3s), a IyMbl JAlOT CJIOKEHME B 2 pa3a
(N2 pas), To Mbl MMeeM IIOBbIIIIEHE UYBCTBU-
TebHOCTU B 2 pasa (3 ab) 3a CUET KOHCTPYKTUB-
Horo pemenust (Muuyc 77,5 gbm). IIpakTuuecku
3TO CPAaBHUMO C YyBCTBUTEIBHOCTBIO JIJISI CUTHAJIA
QAM 16 34 (Munyc 77 nbMm) rpu noToke uHboOpMa-
uyu 13,5 M6UT/ceK 1o pucyHKY 11, HO Y Hac ITOTOK
nHbopmauum 38 Moéut/cex. Ecnu cuenaTth mepe-
CYET Ha TOT JKe MTOTOK MH(MOPMaILVK, TO Y HAC €CTh
BBIUIPBIII TI0 UYBCTBUTEIBHOCTM Ha 5 gb. 910
0O3HavaeT, YTO UCIonb30BaHue pexuma QAM 3Ha-
YUTENIbHO YXYAIIA€T YYBCTBUTEIbHOCTD IO CPaB-
HeHMi0 ¢ pexumom BPSK, xoTs ¥ I1O3BojseT
CY3UTb I0JIOCY MponycKaHusi. OgHAKO IJiT 06bIU-
Horo curHasia QPSK mo pucyHky 11 mbl Tepsiem
NpeuMylecTBO Hamiero cur"Hana BPSK mo

ObITh BIIPECCOBaHA B MHOTOCJIONHYIO IEUYaTHYIO
maTty. Kak Mbl oTMeuany paHee, pa3Mepbl CMapT-
¢doHa Samsung Galaxy A51 umetoT B gjiuy 158.5
MM, B IIMPUHY 73.6 MM U TOMIIMHY 7,9 MM. OTO
03HavaeT, YTO y HaC 10 JJIMHE U MIMPUHE elllé eCTb
MeCTO Ha IIaTax Jjisl pasMelleHys] paiuo3aeMeH-
TOB cBsi3u uepe3 Wi-Fi, win uHBIM crioco6oM, c
IpyTUMU yCTpoiicTBaMu. IIpu 3TOM HET Heobxo-
OIMMOCTM TIOLZHOCUTb Halle Ipenjiaraemoe
YCTPOMCTBO K YXy IPU pasroBope, JOCTAaTOUHO UC-
MOIb30BaTh ero Jjisi Mpuéma 1 rnepefaum CUrHaaa
yepes3 OTHENbHBIN akceccyap B Buje OecrpoBOI-
HbIX HAyIIHUKOB UM MMKpodoOHa, HAIpUMep Ipu
KOCMMUECKO! CBSI3M, TaK KakK MOIIHOCTb B 4 BT
IaXe B MMITy/IbCE€ MOXET MPUBECTU K PaKOBBIM
ormyxonsiM Mosra. OTMeTuM, B KOCMUYECKOM CU-
creme cBs3u Iridium B ero MOGMJIBHOM YCTpO¥i-
CTBe UCII0/Ib3yeTCsl MOIIHOCTb B MMITY/ibCe B 7 BT.
CoO6CTBEHHO Y3Ke ceifuac 60JbIIMHCTBO IT0JIh30Ba-
TeJIeli UCIOb3YIOT akceccyap B Bue 6ecrpoBOf-
HbIX HayITHMKOB ¥ MMKPOQGOHA, TaK KaK 3TO MC-
K/II0YaeT BAMSIHME BHEIIHero UyMa.

Tak kak B [1, 2] MBI YCTaHOBWIM, YTO OITHU-
MaJIbHBIN MOTOK MHGOPMAIUM TO/DKEH OBITh MO-
psnoka 38 - 50 M6uT/cek, To MMHUMAaJIbHasI UyB-
CTBUTEJIbHOCTb NMPUEMHMKA mpu mosoce F,,,=50
MTru, koaddunnenre myma N,=5 ab (3,16), Tem-
meparype T=600°K, BepoSTHOCTM OIIMOKM Ha
ypoBHe 107 npu q=27, BbruncisieTcs no Gopmyse:

&)

YYBCTBUTEIBHOCTU MPU TOI XK€ CKOPOCTU Tepe-
mauy. Tak o pucyHky 11 g QPSK mbl nmeem
YyBCTBUTEIBHOCTb B MUHYC 88 ABM Py CKOPOCTN
nepenaunu 4,5 M6UT/cek, y HaC Takasi ke CKOPOCThb
repemaun 1o opmysie (2) TaéT YyBCTBUTETLHOCTD
muHyc 87,96 nbm. HpIMM CyiOBamMM TMOTy4YaeTcs,
uyTO 06bIuHbII peskum QPSK 1o pucyHKy 11 oTHO-
CUTEeJIbHO HallleTo BapMaHTa JAa€T NPeUMYLIeCTBO
10 cpaBHeHMIO ¢ peskumom BPSK, eciin ncxoantb
M3 CpaBHEHMUsS T10 OAMHAKOBOMY IOTOKY MHGOD-
MaIluu U TIpY 3TOM MMeeT Gojiee Y3KyI0 I0JIOCY
npornyckanyus. [IOHATHO, 4TO 3/1leMeHTapHas Jo-
TMKa TOBOPUT O TOM, UTO MCITOJIb30BaHME OOBIU-
Horo pexuma QPSK mosBossieT Cy3suThb M0OJIOCY
MIPONYCKaHMs 110 CPaBHEHMUIO C pexkumoM BPSK B 2
pasa, HO TNpU 3TOM U YYBCTBUTEIBHOCTb YXYI-
UIUTHCS B 2 pas3a, a 3TO 03HAYaAEeT, YTO U3MEpPEHUS
YyBCTBUTEIBHOCTY IO PUCYHKY 11 MpOBOOMINCH
MIPY APYTUX 3HAUEHUSIX BEPOSITHOCTU OIIMOKHM, KO-
s duiMenTe ryma u Temiiepatype. 3TO BULHO IO
dbopmyie (2) o1 aHAIM3a YYBCTBUTEBHOCTY TIPU
curHane IIIIC no pucyHky 11, kotopasi mnpu
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roroke nHopmauyu B 0,55 MO6uUT/CEK cocTaBsieT
vuHyc 105 gbmM, B TO BpeMs Kak 1o dopmyiie (2)
OHA MOXeT ObITh He 6oytee MUHYC 94,1 gbM.
[anbHeNnryio ONTUMM3ALUI0 KOHCTPYKTUB-
HOTO pelieHus Mbl 6yeM IIPOBOAUTH C YIIOPOM Ha
peayibHO AOCTUKMMbIEe XapaKTePUCTUKY JIeMeHT-
HOJt 6a3bl B CMJTY TOTO, YTO €CTh OrPAHUYEHMUS T10
M0JIOCe MPOITYCKaHUSI, IOTePSIM, YCUJIEHUIO, YyB-
CTBUTEIBHOCTU, MOUTHOCTU U T.O. Tak Ajsl Kore-
PEHTHOr0 CyMMMpPOBaHUS CuUrHajioB ot MIIY B
nuanasoHe 2,4 ITu B kayectBe MIIY moskeT uc-
noJyib3oBaTbcss MAAL-007304 ¢ nosocoii ot 0,5 mo
3 ITu, koapdunmentom myma B 0,7 b u ycuse-
HMeM B 24 nb Ha yacTtoTe B 2,4 I'Tiu. ITpu sTom mjs
IByx MIIY nopkiatouaeMbIX ¢ TIPOTUBOIIOIOXKHBIX
CTOPOH K KaXkAoi "3 [ABYX COOTBETCTBYIOIIUX
raT4, Mbl JOJDKHBI 00eCIeunTh KOTepeHTHOE CJI0-
SKeHMe 3a CYET UCIOIb30BaHMS CUTHATIOB B IPOTU-
Bodase ot TpaHchopmaropa ETC1-1-13 (muama-
30H OT 4,5 MI'y no 3 I'Tu u TpancdopmaTop HaéT
rnotepu B AuanasoHe 2-3 I'Tu B 3,5 ab). [las1 nByx
MIIIY pacrioyioskeHHbIX C OJHOM CTOPOHBI ABYX
rmaTy MbI MCHoab3yeMm cymmarop DS52-0007 (oH
MMeeT auanasoH ot 2,2 I'Ti mo 2,5 ITi u 3aTyxa-
Hue B 1,1 gB). [I1s1 obecrevyeHust Kak IpaBojii, Tak
U JIEBOJ MOJISIpM3aLMM MOXKHO MUCIOJIb30BaTh ¢a-
30BpalaTesb Ha ocHOBe TpaHchopmaropa ETC1-
1-13 gnst uameHenust daser Ha 180 rpagycos. C
9TOM 1IeJbIO MIJIST TIEPEKTIoUeHMsT (a3bl UCITOIb3Y-
torcst katoun SKY13290-313LF ¢ moTepsimu Ha 4a-
crotax 2 - 2,5 ITu mo 0,7 nb. Hanmee mjis o61Iero
CYMMMPOBAHMS C CUTHaJIaMM ABYX Apyrux MIIY ¢
MOJAK/IIOUYEHNEM OT ABYX MPOTUBOIIOIOXHBIX CTO-
POH [ByX MAaT4y TOXe WMCHOJb3yeTCs CyMMaTOp
DS52-0007. B wmtore mocie mepBoix MIIY Mbl
MMeeM, Tocjie 06IIero CyMMMUPOBaHMs, ITOTEPU B
MOIIIHOCTY curHaja Ha 2x1,1 gb +3,5 nb + 0,7 ob =
6,4 n1b He cunTasi NOTEPb CBSI3aHHBIX C MTPOXOXKIe-
HMEM CUTHa/la B TMOJIOCKOBBIX JIMHUSX IUIAThI C
yuéToM coryacoBaHusi. PakTUIeCKM CyMMUPOBA-
HHMe CUTHanoB OT 4-x MIIY ¢ npeumyliecTBOM
cloxXeHUsI B 6 b (4 pasa) TepsieTcsl 3a CUET IMOTePb
CBSI3aHHBIX C HAIMYMEM MHOTO(YHKIMOHATbHOTO
MICITO/Ib30BaHMS 1)1l 06ecrieueHysT BepTUKATbHOIA,
TOPU30HTAIBHON U KPYrOBOV MOJISIpU3aLUU, HO
BJIMSIH/E ITYMOB M3-3a KOT€PEHTHOTO CJI0XKEeHMUS
rocie ycuiieHus B nepsbix MIIY manmaer B 2 pasa.
OpHako 9To 6e3 yyéTa TOro, UTO Mbl MMEEM ITpe-
VMIMYIIECTBO B KO3GhdUIMEeHTe YCUITEeHUST aHTEHHbI
B 9 1B 13 ABYX MaTy 3a CYET IJIOIAAU TTOBEPXHO-
CTU CaMUX aHTEHH U BO3MOXXHOCTBIO 00eCIeunTh
TOBBIIIIEHME TIOMEXO03alIMUIIEHHOCTM 3a CYET
CcMeHbI nossipu3auyu. [lotepu Takke MOTYT ObITh
CHVDKEHBI, €CJIM WCIIOIAb30BaTh PaAMO3JIEMEHThI

TOJBKO MCIOJb3yeMOTro JMaria3oHa 4yacToT, YTO
SIBJISIETCS 3aaueit 11 U3TOTOBJEHUS B TPOMBbIIII-
JIeHHOCTHU. TaKk Kak He MMeeT CMbIC/Ia B aJTbHel-
I1eM yCMJIMBATh BMeCTe C CUTHAJIOM IITyMbl BHE T10-
JIOChI TIPOITYCKAHMSI AHTEHHbI, TO HEOOXOIUMO
OTPaHUUYUTh BIAUSHME IIYMOB U HeXXeJaTeTbHbIX
CUTHAJIOB TIOMEeX BHe I0JIOChI TTPOITyCKAaHUSI CUT-
HaJia puxosieli nHbopMaryu (COGCTBEHHO 3Ta
10JI0Ca YoKe MMeeT OrpaHuuYeHMue 3a CUET UCIO0JIb-
30BaHus cymmaTopoB DS52-0007 nmpu guamasoHe
2,2 ITu-2,5 I'T). B aToM cityyae mocjie CyMMUPO-
BaHUSI CUTHAJIOB OT YEThIpEX mepBUYHbIX MIIY
MOKHO [IOTIOJTHUTEBbHO MCII0/b30BaTh (GWIbTP
(BO3MOXXHO 60Jj1€€ Y3KOITOJOCHBIN, YeM CyMMAaTOP
DS52-0007 pmas MCKIIOUeHUS BIAMUSIHUSI TIOMEX,
Hamnpumep, MO 3epKaJbHOMY KaHally), YTO TaKKe
maét morepu. B uTore, mpm WUCIIOJb30BaHUM,
Hanpumep, GwibTpa BFCN-2360+ (mmamasoH
2250-2470 MT1) Mbl MMeeM OOIMe TIOTEPU C
dbunbTpoM B mpuémHoM TpakTe o 8,4 nb. Ilo-
3TOMY >KeJlaTeJIbHO CyMMAapHbIVi paguoCcUrHall,
IIJIsT KOMIIEHCAlMU TIOTepb, YCUIUTh €lllé OLHUM
MIIIY. COOTBETCTBEHHO, TIOC/IE 3TOTO, OCYIeCTB-
JIsieTCsl IepeHOoC paAoCUTHaIa M0 YaCTOTe 3a CUET
cMecutens. IIpu 3ToM BbIOOpP CMeECUTENS Cylie-
CTBEHHO 3aBMCUT OT MOILIHOCTU Te€TePOIVHHOTO
curHana. Tak, Hampumep, M3BECTEH CMeECUTEJb
Hecymux yactoT Buyu3 pPC2758TB ¢ paboToii B 1mo-
Jioce BO3MOXHbIX yacToT oT 0,1 I'Tu mo 2 I'Ti, uto
KOHEYHO Hac ObI He yCTpauBajlo, eciu 6bI He ObLIU
yKa3aHbl €ro XapakKTepUCTUKYU BIIOTh 00 2,5 I'T1I.
[Tpu 3TOM M3MeHeHMs TI0 TlapamMeTpaM He3Haul-
TEJbHBI U CBSI3aHbI C YMeHbIeHreM Ko3phuim-
eHTa Mpeobpa3oBaHMs YaCcTOThI. Tak MpU YacToTe
BXOOHOTO curHajga B 2,2 ITi (4acToTa BXOJHOTO
CUrHaja TMPEeBOCXOAUT YacTOTy TeTepofuHa),
MOITHOCTY TeTEePOAVHHOIO CUTHAjJa B MMHYC 15
IBbM (pekoMeHAOBaHHOEe 3HaUYeHMe OT MUHYC 15
IBbm mo 0 mBm) KoadduieHT npeobpasoBaHUs
6ymet nopsigka 10 nBb. C yuéToM OrpaHUYEHUS U3-
3a cymmaropa DS52-0007 mipu HMOKHEN ero rpa-
Huile rporryckanus B 2200 MI't, MbI 6yemM MMeTb
MMUHMMAaJIbHO BO3MOXHYIO YacTOTy BXOJIHOTO
npuHuMaeMoro curiaiaa B 2200 MI'l, a makcu-
MaJIbHasl 4aCcToTa TeTepoiuHa MpU MPOMEXYTOU-
HoIt yactoTe B 228-300 MTI'1 (3TO BapmaHT hopmu-
pOBaHMS BTOPOTO TeTEPOAMHHOIO CUTHaa OT TaK-
ToBOM uactoTel IIVIMC) Gymer B mpemenax 1900
MTI'11-1972 MI'. Eciy ucxoauTh U3 TOTO, UTO BTO-
poit reTepoaMHHBI curHaa Oymer GOpPMUPO-
BaThCSl OT JeJIeHUs CUTHa/Ia MepBOii reTepoauH-
HOJ 4acCTOThI (JeneHue Ha 8, C YUETOM TOTO, UTO
BHauajie BBITIOJIHSIETCS JefeHye Ha 4, a MOTOM Ha
IBa Kak 3TO cIeaHo B epBoOM
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SKCIIepUMEHTAIbHOM 06pa3siie Ipe/jaraeMoro
YCTPOJCTBA C TOJydyeHUeM BTOPOTO reTepOAVH-
HOT'O CUTHaJla B KBajapaType), TO B 3TOM Ciayyae
MIPOMESKYTOYHASI YacTOTa BBIUMCISIETCS IO Gop-
myiie: Frer=8xFenpnw/9=2,2 IT1ux8/9=1,955555 ITu.
OTO JAET IMIPOMEXYTOUYHYIO YaCTOTy Nopsiaka 244-
245 MTI'11. B aTom ciyyae 1151 GopMUpOBaHMS TIep-
BOJi TeTepOAMHHON YacTOThI C HAJMuMeM cMmele-
HMSI 10 yacToTe Jloriepa MOXHO MCIIOJb30BaTh
KBaJpaTypHbIii MonyasTop Tmna AD8346 ¢ nuana-
30HOM 4vacToT oT 0,8 mo 2,5 I'T11 ¢ rmosocoit Mmomy-
Jupyoiero curdana ot 0 fo 70 MI'u mpyu nutaHumn
ot 2,7 B 10 5,5 B c TokOM mToTpe6ieHus B 45 MIA u
BBIXOJTHO MOIITHOCTbIO T€TEPOIMHHOIO CUTHAIA
1o muHyc 12 n1bm. C gpyroit CTOPOHBI BO3MOKHO
MCIIOJIb30BaTh CMECUTEe/Ib HECyIIMX 4acTOT BHU3
IAM-91563 or 0,8 1o 6 I'TL Ipy YpPOBHE MOLTHOCTA
reTepOOMHHOTrO CUTHAIA B MUHYC 5 1BM, omHaKo B
39TOM CJydyae HaJi0 MCMO0JIb30BaTh KBaJIPaTypHbIi
monynstop tmna AD8349 ¢ pyana3oHOM YacTOT OT
0,8 mo 2,7 I'Ty, ¢ MoOI0COI MOLY/IUPYIOLIErO CUT-
Hasta ot 0 mo 200 MI't ipu utaduu ot 4,5 B 1o 5,5
B ¢ Tokom moTtpe6ienust B 107 MIA U BBIXOIHO
MOIIIHOCTBIO 10 2 1BM. To ecTb BBIUTPBIIII I10 IMa-
Ma3oHy 4acToT 3a cuéT cMmecutenst IAM-91563 u
BBIUTPBIII B MOIIHOCTM T€TEPOLUHHOrO CUTHaJIa
3a cuét mopynasatopa AD8349 npuBOIUT K yBeIn-
YEeHUI0 3HepreTuYeCckux motepb B 2 pasa. Kpome
TOTO, TIpU BbIGOpPE CMECUTENIT C KBaApaTypPHbIM
MOJY/ISITOPOM HA/I0 YUUTHIBATH, UTO CUT'HAJ C BbI-
X0[la KBaZpaTypHOTO MOZY/STOpPa MCIIONb3YyeTCs
He TOJIbKO 1J1 GOPMMUPOBAHMS TeTEePOAVHHOM Ya-
CTOTBI, a TaKKe CJIY>KUT CUTHAJIOM [Jis Tiepefaun
vHbopMaluy Mpu paboTe pamauo-MOAYIS B pe-
KUMe TepefaTunka. M B 3TOM cjiyyae CTOUT BO-
IIpoC 00 ONTUMU3ALINY TIOTEPh MPU NPUEME U TIe-
pemaue, Tak Kak BapuaHT ¢ AD8346 Tpebyer mo-
TIOJIHUTEIbHOTO Kackazaa ycwienus Ha 12 ob B pe-
SKMMe Tepeiaui, ¥ COOTBETCTBEHHO ITOTepU Oy IyT
OTIpeeNsITbCS BpeMeHeM paboThl IIPU IPUEME U
nepegave. B HaleM cyvae 6bUT BIOpaH BapuaHT
co cmecutenem PPC2758TB. Ilocine cMmecuTens
pPC2758TB nipu nepeHoce curHana B o6;actb 300
MI'1, njsi KOMIeHcaluyu TOoTepb, MPUMEHSIeTCS
yeuurenb HPC2746TB ¢ koadduiineHTOM yCuie-
Hust 19 n1b B guanasone go 1,5 I'Ti mipu ToKe mo-
Tpebaenust 7 MaIA u nutanuu ot 2,7 1o 3,3 B. Ha
BoIxoae ycunutenss uPC2746TB MOXXHO UCIT0/Ib30-
BaTh GUILTP, HAIIPMMeED, Ha MPOMEKYTOUHOI ua-
ctoTe B 228 MI'lL - 300 MI'11 mpu [oJjioce 4acToOT He-
06X0IMMOI1 IJIsI IPOITYyCKaHMsI CUTHaIa MHdopMa-
uuu B 38 MOUT/ceK, UTO coCTaBisieT rmopsaka 50 -
60 MI't. OmHAKO TaKoi (GUJIBTP AeNaloT Ha 3aKas,
II03TOMY MCIOJb3yeM WM3BEeCTHBII GmibTp RBP-

253+, oH MMeeT OManas’oH 4acToT oT 186 mo 340
M1 ¢ mosocoit mporryckauus B 154 MTIo (B 2,5
pasa BbIllle) P MOTEPSIX B MOA0CE MPOITYCKaAHUS
He 6osee 2 nB. [anmbHeiiliee ycuieHe BXOAHOTO
curHasia MHpOpMaIumu OCyuieCTBISeTCS 3a CUYET
JorapmPMmUUecKoro onepanMoHHOTO YCUITUTENS C
Koadpunmentom yeunenus nom 100 gb. B kaue-
CTBe JIOTapu(pMUUYECKOTO YCUIUTENS MOXKHO MUC-
nonb30BaTh AD8309, KOTOpBI MMeeT IuHaMuye-
CKMI auamnasoH OoT MUHYC78 abm o 22 agbm npu
IuddepeHIIMaTbHOM BbIX0e ¢ pa3Mmaxom 1,2 Bu
nosocoii nmponyckanus B 500 MI'1i, 3aech Hampsi-
sKeHMe MUTaHus ot 2,7 10 6,5 B ipu Toke moTpe6-
sneHus 16 miA. Jlorapudmuaeckoe ycuieHue uc-
K/II0YaeT MCUYe3HOBEHME BXOJHOTO CUTHa/a Mpu
HaJIMUMM MOIIHOTO Mellarliero curuaia. Ilocie
JorapuPMmUUECKOro yCuineHus Ijsi obecrieueHust
111G poBoii 06pabOTKY CUTHATA OCYIIECTBIISIETCS
rnepexos OT pagMOCUTHaNa K BUIEOCUTHAy 3a
CuéT memonmynsauuu yepes cmecurtenu AD831 ¢ mo-
JlyueHMEM COCTaB/ISIIOIIMX CUTHaAa B KBaJparype
0 CMHYCY U KocuHycy. Kak Mbl oKa3ain paHee B
[1-3] mepeHOC Ha HyJIEBYK) NMPOMEXYTOUYHYIO 4Ya-
CTOTYy TMO3BOJSIET TPOBOAUTH IUCKPETU3ALUIO
BXOJHOTO CHUTHa/Ia MHGOpMAUUM TIPU MeHbIIeik
TaKTOBOM yacToTe. Kak Mbl OTMeTU/Iu Bblllle, I1e-
pexoll K KBaApaTypHOMY CUTHaJly Ha HYJeBOil
MMPOMEXYTOUHOI YacTOTe MOXKET OCYIIeCTBISITbCS
3a cuét cmecutesneit AD831 (mmomoca nporyckaHus
Ha BbIxoge 250 MI'1l, HeobxomuMasi MOIIHOCTb
curHaja rerepoaysa - 10 b ¢ nmuranuem B =5 B ¢
MaKCUMMAaJIbHOWM aMIUTUTYLOM CUTHA/Ia Ha Bxone +1
B) Ha BbIXOJle KOTOPBIX JJIsI COTIAaCOBAaHUS C aHa-
JIOTO-IIU(PPOBLIMM  MpeobpasoBaTeIsIMKU  TUIIA
AD9254 xenaTeabHO MCHOJb30BaTh OuddepeH-
umnanbHble yowmrenu AD8131. Beibop AT
AD9254 ompepmensieTcsi TaKTOBOJ 4YaCcTOTOM IUC-
KpeTusanuu. Vicxoast 3 HeoO6X0AMMOCTY HaJTMIMS
3 TaKTOBBIX MMITYJIbCOB Ha CMMBOJI MH(pOpMalnu,
C yuéToM Teopembl KoTelbHMKOBA U MCKIIIOYe-
HMEM OIIMOOK OT AVCKPETU3AIMN, UTO OBIJIO HAMU
TOKa3aHo B [1], MbI MMeeM HEOOXOIUMYIO TaKTO-
BYIO YacToTy auckpetusanun gias ALTL, mpu cko-
poctu nepemaun nHbopmauyu B 38-50 M6uUT/CeK,
B 114 -150 MI'i. 9TO COOTBETCTBYET OMNTUMAb-
HBIM paJVOTeXHUUYeCKMM [apamMmeTpam 1o [1-4]. B
3TOM cJy4yae, Py MpEeBbIIIEHUM CUTHAA HaJ, 1Ty-
MOM, AOIyCTMMa OLIMOKA OT OZHOTO TaKTa AMC-
KpeTu3aluu B Buje HellpaBUIbHOV MH(pOopMaLun
13 OOIIEero Yncjia B TpM TaKTa HAa CUMBOJI. UTOOGBI
obecreunTh yJIydllleHne AOCTOBEPHOCTU MHOp-
MalMy HeoOXOAMMO TOBBINIATE KOJINYECTBO TaK-
TOB Ha cuMBOJ. OJHAKO B 3TOM C/Iydyae TaKTOBas
yacTtoTa Auckperusanuu Ha AIIIl gomskHa ObITh
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TOBBILLIEHA M TIPU 3TOM PaCTyT IHepreTmyeckue
notepu kak B AIII, Tak u B IIJIUC mn TpebyeTcs
00JIbIlIee KOJMUYECTBO JIOTMUECKUX 3SJIEMEHTOB C
YCJIOKHEHMEM TTofbopa 3ajepskeK MeKIYy HUMM.
[TosTomy B MpepjiaraeMOM KOHCTPYKTUMBHOM pe-
IIIeHUU, eCJIM CUTHAJ MMeeT HEKOTOPOe MpeBbIllie-
HMe Haj lrymamu, 1o rnapasuienbHo ALTT K Beixomy
muddepennyanbHoro ycwinutens (AD8131) mop-
KJII0UaeTCsi KOMIapaTop, ¢ BbIX0/la KOTOPOTO CUT-
HaJl B OMHAPHOM BUJIE ITOCTYIIaeT Ha COOTBETCTBY-
it Bxon, IUVIMC. 3TO mo3BoisieT NPOBOOUTH
KBaHTOBaHMe BxogHoro curHana B ITJIMC ¢ TakTo-
BOJI yacToToit yke B 228 - 300 MI'11, KoTopast dhop-
mupyertcs: B [JIMC A3PE3000L (3mech BO3MOXKHA
TaKTOBAas yacToTra A0 350 MI'1 mpy M3rOTOBIEHUN
ITVIXC o texHosioruu B 130 HM). M3 TakTOBOI ya-
ctoThl B 228-300 MI'y nonyvaetcs B IVIVC TakTo-
Bast yactora B 114-150 MI't gyist ALITT mpocThIM me-
JleHueM Ha 2. YacTtoTa 6MHApHOTO KBAaHTOBAHMS B
228 - 300 MTI'1 momyckaeT HaauMuue OIIMOOUYHBIX
IBYX TaKTOB M3 IIE€CTU HA CUMBOJ MHGOpPMAIUMN.
OTO 3HAUUTENbHO YJIy4YlllaeT OTHOILIEHUE CUT-
HaJ/iryM. Kpome TOro, skeyaTeibHO, UTOObI CUT-
HaJ TeTepoaVHa, MOCTYHAMIIUi Ha CMeCUTeIu
AD831, umen buKCMpoBaHHOe 3HAUEHME BHE 3a-
BUCUMOCTM OT CUTHaja reTepojayuHa IOCTYyIIalo-
IIero Ha cMecuTenb ¢ (popMMUpOBaHMEM IMEPBOIA
IIPOMEKYTOUYHOM YacTOThl (OH dopMupyeTcs 3a
cuét cuHTe3aTopa yactoTel ADF4350 ¢ mmuamaso-
HOM paboTel 137,5 - 4400 MI'11). ITO MO3BOJISIET
CY>KaTh ITOJIOCY MPOIYCKaHUs OO 3HAUeHMUs HeoO-
XOOMMOTO TOJBKO Ji1 (UIbTPAlUM BXOIHOTO
curhana B npegenax 50-60 MI'u. ITosTomy TakTo-
Bas yactoTta ot ITJIVC B 228 -300 MTI'1t MOXKeT ObITh
MCITOJIb30BaHa U 151 popMUpPOBaHMSI BTOPOTO Te-
TEePOAMHHOTO CUTHAIa TPOMEXYTOUYHOI YaCTOTHI.
C 9TOI Uenblo, JaHHAs TaKTOBas 4acTOTa, yepes
yeunutenb MAALSS0012 (BpixogHast MOIIHOCTD 18
nBbM) mocTynaeT Ha YMHOXWUTENb YacCTOTHI Ha 2,
Hanpumep, K1324I1I12 (muama3oH BXOIHBIX pabo-
ynx yactoT oT 0,3 no 1,9 [Tu, paccenBaemasi Mol -
HocTb 100 MBT, BXOAHAast MOLIHOCTD 16 nbMm), a ma-
Jlee ¢ momolbilo TpaHchopmaropa ETCI1-1-13
dbopMupyoTCcs TpOoTUBOGA3Hble CUTHAIBI (AVd-
depeHLManbHbI BbIXOH). IIpoTuBOda3HbIE CUT-
HaJIbl Yepe3 COOTBETCTBYIOLIME Je/INTeIN YaCTOThI
Ha 2 (moxet npumMmeHsaTbcss HMC432 ¢ BXOOHBIM
CUTHAJIOM B MMHYC 15 mBM, BBIXOIHOI MOIIHO-
CThIO OT MMHYC 6 1BM A0 MUHYyC 3 1bM npu nuTa-
HuM 3 B v moTpebiaennn B 42 MiA) GopMuUpPYIOT Te-
TepoAVHHbIe curHaIbl Ha AD831 mo cuHyCy U KO-
cuHycy. Hago OTMeTuTb, UTO uies BblJeeHUs
curHasia uHGOpPMalUuyM IIPU TAKTOBOJ YacTOTe B
228 MI'n uepe3 KOMMOapaTop IIPU <«BIIUTON»

COOTBETCTBYIOIEV MaTeMaTUUECKOI IMporpamme
B IVINC 6blia MpoBepeHa SKCIEePMMEHTAIbHO B
AHO <«HTUI «Texkom». PaspsgHocts AIITI
AD9254 B 14 6UT MUCKITIOUAET «0Ope3aHme» BXO-
HOTO CMTHaJIa 3a CUET BbICOKOI aMILIUTYbI ITYMO-
BOT'O CUTHAJIA U TTO3BOJISIET 06eCIIeUNTh ITPEBBIIIIe-
HHMe CUTHAJIA Haj IIyMaMM 3a CYET JJIUTETbHOTO
HakoIUleHust o Komy. Kak 6ymeT mokasaHO He-
CKOJIBKO HIDKe, BbICOKAsl Pas3psIHOCTb obecrieun-
BaeT Mpyu HaKOIJIeHUM JIydlliee OoIpefeieHe pas-
HUIIBI aMIUTATY[] TIPU HaBeJeHUM Ha UCTOUHUK U3-
JIy4eHMsI C TIOMOIIbI0 aHTEeHHbI U Pa3psITHOCTb B
14 6uT Heo6xoOm¥MIMAa AJ15 CIIAMHOB C [TIOBbILIEHVEM
TOUHOCTU OTIpeJieieHusI CMeIeHUs IO YacTOTe
Horminepa. CoOTBETCTBEHHO LIMGPOBbIE CUTHAJBI C
AIII nmoctynatT Ha IUVIMC (A3PE3000L) rae ocy-
LIECTB/ISIeTCS] KOHeuHass o6paboTka C Bblgaueit
puxosineit mupopmaiumu. TakuM o6pa3om, OT-
Jn4yMe MpejnjaraeMoro KOHCTPYKTMBHOTO pelie-
HUS TIPU TIpUEMe CUTHAJIA, KacaloTCs C/IeIyIoImuX
TeXHUUECKUX MeTO/IOB:

1. Hcmonp3yloTcsi B YCTPOWCTBE aHTEHHbI
IBa IMaT4, KOTOpble 06eCreunBaioT IOBbINIEHNE
KoabduLMeHTa ycuiieHMsT aHTEeHHbI B HarpaBJie-
HUM Ha IPUHMMAEMBII CUTHAI KaK MUHUMYM B 10
pa3 10 CpaBHEHMIO C AHTEHHO MOOMIBHOTO
ycrpoiictBa ¢Bs3u Iridium (-31bB). 3gech yunThiBa-
€TCs, UTO MPU MEPBUYHOM BXOZE€ B CBSI3b MOXKHO
UCTIONB30BaTh PEXUM C HaKOIUIEHMeM CUTHasa.
Ncxons u3 pucyHka 13 BUIOHO, UTO NIpU MpUEMeE
curHaia 1o yriam ot 0 mo 180 rpagycoB TpebyeTcst
HaAKOIJIeHMe [JIs1 TOBBIIIEHUSI OTHOUIEHUS CUT-
Han/mrym Ha 20 1B, 4To BIIOJIHE peain3yeMo JaxKe
mpu kome B 1000 6UT ¢ BhigeNeHueM curHaia 3,8
K6UT/ceK mocsie nudpoBoit GumbTpauym (OTHOIIIe-
HMe CUTHAJI/IIYM MUCXOAS U3 Havya/bHOM I10JIOCHI
nporyckanusg 38 MI'1 1 KoHeuHoi B 3,8 K6UT/cek
6ynmet 10000 pa3) kak 3To npezyiaraetcs B [4]. Hago
OTMETUTH, UYTO TaKasi CKOPOCTb nepenaun nHpop-
Maiuu B 3,8 KOUT/CeK MCIIONIb3YeTCs B pa3roBopax
B TenedonHom pesxkume (TJID). VIHbIMM ciioBaMu
Iaske He TIOTpeOyeTCs MEHSITh IIOJIOKEHMEe aH-
TEHHBI TpeJiaraeMoro yCTPOMCTBA B Hampasiie-
HUU Ha MepeaTuMK, a UCII0Ib30BaHMe TOIbKO Of -
HOTO ITaT4 TOCTUTAETCS TMO0 OTKII0UEeHMEM ITUTA-
Hust MIITY omHOTO U3 MaTY, MO0 MIYHTUPOBAHMEM
BXOJHOTO TpakTa uepes Kiao4. OJHOBPEMEHHO B
3TOT MOMEHT MOSKHO MOJYYUTDb ¥ MHPOPMAIHIO O
MeCTOTIOJIOKEHUM TIPUHUMAEMOro CUTHajlIa MO0
HaBUTALIMOHHBIM TaHHBIM.

2. B0O3MOXHOCTb ITOTyUYEeHUS] CUTHAJIa BEPTU-
KaJIbHOJ, TOPU30HTAILHOM M KPYTOBOJ OIS pU3a-
LUK omnpenesieT MeCra MOAKIIOYEHUS K ABYM
naty 4-x nepBoHadaabHbIX MIIY, a Takke VM.
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CoOTBeTCTBEHHO MecTa pacnonoxkenust MIIY n
VM BbIOMpalOTCS Hauboiee 6IM3KO K MecTaM CO-
eIHeHUs C TIaTy JIJ UCKITIOUeHUS JOTIOJTHUTEb-
HbIX norepb. Hannume 4-x MIIY, ¢ yuérom Kore-
PEHTHOTO CUTHAaja, JAeT MPeuMYIecTBO B yIyd-
[IeHMM OTHOIIEHUSI CUTHAI/IIYM B 2 pa3a 3a CYeT
KOTepeHTHOCTHU MPUXOASIINX CUTHAIOB.

3. st uCcKkIrOueHus BIUSHMS Harpesa YM Ha
MIITY, YM pacmonaraioTcsl B HM>KHEN 4acTy MHO-
rOCJIOHOI TeYaTHOoM IUIaThl ¢ ITaTY-aHTeHHOol, a
MIIY pacrnonararoTcsi B BepxXHeil 4acTu BTOPOi
IJIaThl TIOACOENMHSIEMOI K IjlaTe C MaTy-aHTeH-
HOI1 yepe3 3a30p B 3,8 mm Ha BeicoTy HSSR-7110,
BbIllle KOTOPOTO HET APYTrUX PaJuod7eMeHTOB.
[Tpu 3TOM B MPOMEXYTKEe MeXAY IJIaTaMU pasMe-
IIAI0TCS paguaTophl IS OTBO/IA TeIlIa OT 3JIeMeH-
TOB C BBICOKMM HarpeBOM.

4. Ncmonb3oBaHMe MAaT4d HA OCHOBE MpUMe-
HEeHMSI MHOTOC/IOMHBIX TTeYaTHBIX TUIaT MO3BOJISIeT
MUCIO/Ib30BaTh Ha IMOJIOCKOBBIX 3JIeMeHTaX BbICO-
KOe COoIJIacOBaHMe ¥ MOoAOOop IapaMeTpoB II0
dbunbTpanyn.

5. TlomMmMO KBaHTOBaHMS BXOZHOTO CUTHAJIA
B AlIII ¢ rociemyromeii 06paboTKOI, TP MPEBI-
IIeHMM CUTHajJa Haj, IIyMaMM WCIOJIb3yeTCs
HeToCpeiCTBEHHOe TOJK/II0UeHe BXOJHOTO CUT-
Hajna yepe3 komrapatop K IUVIMC ¢ monydyeHMeM
O6MHApPHOTO KBAHTOBAHMS M TAaKTOM AVCKpEeTH3a-
uum B 228 - 300 MI1, uTO TakXke II03BOJSET
YMEHBIIUTh BEPOSITHOCTh OIIMOKM 3a CUET HOIMY-
IIeHUS ABYX HelpaBW/IbHbBIX TAKTOB U3 LIIECTU.

6. CurHajg TakToOBOW 4yacTOThl B 228 - 300
M1, ot IVIMC MoxkeT TakKe MCII0Jb30BaThCS IS
dbopmMmupoBaHyisI BTOPOii TeTePOIVHHOM YaCTOThI U
MUCKJIIOYaeT B3aMMHYIO 3aBUCUMOCTD JIBYX reTepo-
OVHHBIX CUTHAJIOB, KOTJA BTOpasl reTepoauHHas
yacTtora (GopMUpyeTcsT 3a CUET IeIeHUS TIepBOit
reTepoAMHHONM YacTOThI. DTO 06eCcreunBaeT OHO-
3HAYHOE COorjiacoBaHue 1o auddepeHIIMATbBHOMY
BBIXOAY cuHTe3aTtopa yacToT ADF4350 ¢ mudde-
peHIaabHbIM BxomoM AD8346 mnu AD8349 6e3
tpancopmatopa ETC1-1-13. TIpu sTom obecrie-
YMBAETCS BO3MOXXHOCTb IE€PeCTPOVKU Hecyllein
YaCTOThI CUTHAJIA BO BCeil 06acTy AuarasoHa B
rmosioce 300 MI'll, KoTOpasi orpaHMUMBAETCS B JaH-
HOM citydae cymmaTtopom DS52-0007 u3-3a guana-
30Ha ot 2,2 [Tu go 2,5 I'T,

7. BO3MOXHO MHOTOQYHKIMOHAJbHOE WC-
MOJb30BaHMe KaK B KauecTBe PaAuoyNpaBaeHUs
st BITJIA, Tak ¥ B KauecTBe MOGUILHOTO YCTPOit-
cTBa cBsi3u. ALIII ¢ BbICOKOV pa3psiTHOCThIO KBAH-
TOBaHMS MTO3BOJISIET 06eCIeunBaTh BHICOKOE pas3-
pellileHMe MO aMIUIUTYAE, YTO MOKET MCI0JIb30-
BaTbCsl NIPM HaBeJeHMM MaKCMMyMa aHTEHHbI Ha

HarpaB/ieHle CUTHaja OT KOMaHAHOIO IyHKTa U
JIJIS. TIOBBILIEHMS TOYHOCTM OIpejeseHus: Iapa-
MeTpOB ITyTEM MCIT0Jb30BaHMSI CIIatHOB, KaK 3TO
OymeT MmoKasaHo HIIKe.

Pexkxuim niepegaum ornpenesnsieTcs mogavueit cur-
Hajma MHGOpPMAUUM Ha OaJTaHCHBII MOMIYJISTOD
AD8346 ot ITJIMC uepe3s 1udpo-aHAIOTOBbI ITpe-
obpasosaresnb (ITAIT), a curHaI HecyIeit YacTOThI
noctynaer Ha AD8346 oT cuHTe3aTopa 4acTOT
tuna ADF4350. YuuTbhiBasi CKOpPOCTb Tepemaun
uHbopmauyu B 38-50 MouT/cex 6611 BeIOpaH ITAIT
AD9763, oH MMeeT Xopollee coryiacoBaHue ¢ 6a-
JaHCHBIM  Mopnyasitopom  AD8346. CooTBer-
CTBEHHO, €C/IM UCXOOUTh U3 HEOOXOAMMOCTH BbI-
xomHo¥ MmotrHocTy aJist BITJIA B 4 BT 1o Tpe6oBa-
HUSIM IIpe[CTaBJIeHHBbIM B [2, 3], a Takke UCXOAs
U3 TOJI0CHI YacToT B 2,2 - 2,5 IT1I 113-3a orpaHuue-
HMSI Auarna3oHa 4yacToT cymmaropoM DS52-0007,
1O YM Tumna SZA-2044 MmoskeT BbIAaTh MOIIHOCTD B
1 Bt. CoOOTBeTCTBEHHO 4 TaKUX YCUIUTEJISI MOIIHO-
CTHU, TIOACOEAMHEHHbBIE K MAT4Y JamyT HeoOXomu-
MY MOIIHOCTb B 4 BT, mpuuém B mosoce 2 - 2,7
ITu. Ycunenne SZA-2044 Ha vacrtote 2,4 IT1 co-
crasisiet 25,5 nb. C BeIx0ma 6GaslaHCHOTO MOTYJISI-
Topa AD8346 mbl mmMeeM MuHyC 12 nbm, Kpome
TOTO €CTh IOTepM B 6 1b Ha pa3BeTB/IIeHE CUTHAIA
Ha 4 YM u niotepu B 6,4 Ob CBSI3aHHBIE C M3MEHe-
HueM ¢a3ssl Ha 180 rpamycoB mpu cCMeHe TOJSIpU-
3alM¥, aHAJOTUYHO BApPUAHTy C OPUEMOM CHUT-
Hasa. B uTore Ha BXOg, yCUIUTESI MOITHOCTU SZA -
2044 6ymeT MOCTYIMaTh CUTHAI B MUHYC 24,4 nBM,
YyTo obecreunBaeT Ha BbIxojme YM ypoBeHb CHUT-
Hazna B 1,1 g1bm, uTO He obecrneuynT HeOOXOAMMO
momtHocTu. OTCIofa cliefyeT yCUIUTD NepegaBae-
Mblif curHaA MHGOpMaLUM 32 CUET IpemyCUIn-
TeJisl KaKk MUHUMYM Ha 25 nb. C 3Toit 11e/1bl0 MBI
BoIOMpaeM ycunuTenb MAALSS0013, KOTOPBIL
MMeeT B AuariasoHe ot 2 no 2,5 [T ycuieHue 1mo-
psaka 17 nb u nmanee MCMIONb3yeTCs YCUJIUTEIb
MAALSS0012 ¢ mosnocoii ot 0,2 mo 3 [T u ycune-
HueM B 10 1B ¢ BbIXOAHOJ MOIIHOCTHIO B 18 nbm.
[ToHSTHO, YTO MOTPEOHOCTb B ABYX YCWINTENSX
CBSI3aHO TOJIBKO C OTCYTCTBMEM aHaora Mo3BOJIs-
1omiero obecreunTth ycuenue B 27 - 30 b B maH-
HOM [ManasoHe 4yacToT. Icxonis n3 MakcumMyma Ha
BeIXoge MAALSS0012 B 18 gbm, ¢ y4éToM noTepb
B 6,4 1B cBsSI3aHHBIX ¢ MHBepcueit paspl Ha 180 rpa-
IIyCOB U JleJIEHVEeM CUTHAJIA Ha 4 Mbl OyIeM MMEThb
Ha Bxomax SZA-2044 curnan 5,6 1bm. B atom city-
yae TNpu ycwieHuu curHasa B YM SZA-2044 Ha
25,5 nB BBIXOOHAS MOIIHOCTb JOCTUTHET HEOOXO0-
aoumol BeauuyHbl B 30 1bM.

Takum o6pa3om, MbI ITOKA3aJIM, YTO IIpe iara-
eMoe YCTPOVCTBO B YKa3aHHBIX TrabapUTHBIX
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pasMmepax, C MCI0/Jb30BaHMEM DaANO031EMEHTOB
mproTpeba MPeBOCXOOUT M3BECTHBIE AHATIOTU
1o pucynkam 10 1 11, Kak 1o paguOTeXHUYECKUM
XapaKTepUCTUKAM, TaK U [0 rabapuTHLIM pasMe-
paM M BecCy, TakK KaK BIMCHIBAETCS B pasmepbl
cMmapTdoHoB. [lanbHeiiliee CcOBepIIeHCTBOBAaHME
MOKeT MPOUCXOAUTH 3a CUET 3aMeHbl pajuosJie-
MEHTOB Ha MeHbIIMe 0 pasmMepam, C MeHbIIUM
MoTpebaeHreM MOIUTHOCTY M COOTBETCTBUS dYa-
CTOTHOMY AMaIla30Hy MaT4-aHTeHH. [aGapuTHbIE
pasMephl 1T MOOMIbHBIX TeaedoHOB (cMapTdo-
HOB) TakKkKe MMEIOT YCTOSIBIIMECS 3HauyeHus
(Hammpumep, Samsung Galaxy A51 5G umeeT pas-
mepbl: 158,9x 73,6 x 8,7 MM, Bec: 187 r') M OT MeHb-
IIMX pa3MepoB OTKAa3aJaUCh B MOJb3Y YBeIUUEHUS
9KpaHa AuCIvies], a Takke MHOTO(QYHKIIMOHAIbHO-
ctu. Halo oTMeTuTh, 4YTO MOXKHO MpeLyCMOTPEThb
coemyHeHue cMapT@oHa C  IpedyIaraeMbIM
YCTPOVCTBOM pPaAMO-MOIY/sl AAIOIIETO0 BO3MOX-
HOCTb IIpUEMa yepe3 KOCMUYEeCKYI0 CBSI3b U HeIlo-
CPeICTBEHHO MeXAYy aOOHeHTaMM KaK eaMHOIO
1IeJIOr0, B BUJE OTKUAHOIO BapMaHTa paguo-Mo-
Iyas OT cMapTdhoHA B BUAE OTKPBITON KHUTU. B
9TOM CjIy4ae, TaK Kak ob6mive rabapuTHbIe pas-
Mepbl IpefjaraeMoil KOHCTpykumm 140 mmx70
MMx*7,95 MM, TO MU3SMEHUTCSI TOJIBKO TOJIIIMHA 00-
miero ammnapata gao 1,665 cm. KoHeuHo, 3TO MeHee
yIOO6HO, OJHAKO 3TO AACT BO3MOXKHOCTh MMETHb
CBS3b B JII060JI TOUKE MMpa U UCIIOIb30BaTh 00-
IIyI0 aKKyMYyJIITOPHYIO 6GaTtapeiiky Ha 6oJbliee
KOJIMYECTBO 4acoB paboTel. IIpy MCIonb30BaHUA
MpenjiaraeMoro paguo-MoOLy/sl B KauecTBe Cpel-
cTBa paauoympasnaeHus BITVIA Bompoc o mutaHnun
peliaeTcsl 3a CYET MCTOUHMKA MUTAHUST YCTAHOB-
jeHHoro Ha camom BIUIA. Eciu mpepnjiaraeMmoe
YCTpOJicTBO 6YyIeT MCII0Nb30BaThCS OTHOENbHO B
KauyecTBe MOOMJIBHOM CUCTEMBI CBSI3M, TO TIOZ,
HIDKHEN IUIaTOlM TMpeznjaraemMoro paguo-MOgYJst
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MOXHO pasMeCcTUTb J[Ba akKkymyasaTopoB FLY
FS454 Nimbus 8 (BL6425) c pasmepamu 74 mm x 47
MM x 4 MM 1 Bece 50 r, ¢ émKkocTbio B 1700 MA-u,
HanpspkeHueM 3,8 B, MOIIHOCTBIO 6,46 BT-4 | ¢ mo-
C/leIOBaTe/JIbHBIM BK/IIOUEHMEM [/ TOay4YyeHUs
HanpsoKeHUs B 5 B uepes crabuimmsaTop HampsoKe-
HMsI. BO3MOXXHO Takke MCMOJb30BaHUE C TaKUM
>Ke pacIiojosKeHNeM U MOAKIIoUeHeM aKKyMYyJIsi-
TOpoB Lenovo A369 (BL203) ¢ pasmepamu 76 MM *
49 mm x 3,9 mm. [Ipu aToM €éMKOCTb B 1300 MA-y,
HampspbkeHue muTtanust 3.7 B, HO Bec 6aTapeiiku
31 r. O6mast EMKOCTh OT ABYX O6aTapeek COCTaBUT
2600 MA-u. JIyig cpaBHEHMSI, aKKyMY/ISITOpHas Oa-
Tapeiika MOOWJIBHOTO ycTpolicTBa Iridium umeet
2200 MA-4. ITOHATHO, YTO B 3TOM CJ/Iy4yae TOII[MHA
rpejjiaraeMoro ycrpoiictsa Bospactér mo 11,35
MM, HO BO3MOSKHbI BApMaHThI CO3JaHUS CIlelua-
JIM3UPOBAHHBIX aKKyMY/ISITOPHBIX GaTapeek IO
pasmepsl NpeajiaraeMoro yCTpoicTBa ¢ MMHUMMU-
3anmeit TonuHel. Hamo oTMeTuTh, 4TO B IEep-
CTIEKTUBHBIX COBPEMEHHBIX CMapThOHAX HAMETH-
Jlach TeHAEeHUMS Ha NPUMEHeHUe aKKyMYJSITOpP-
HBIX OaTapeek TONIIVHO BCETO 3 MM.
CoOTBEeTCTBEHHO PaCCMOTPUM Tellepb Hameua-
IOIIYI0CS TEeHIEHLMIO Tlepexoa Ha YyacToThl OT 3
o 5,091 I'T1r 111 KOTOPOTro, KOHEYHO, HY>KHA CBOST
6a3a u3 paAno3/eMeHTOB. [IOHSITHO, YTO B 3TOM
Ccaydyae TakKe MOXHO MCIIOAb30BaTh MaT4-aH-
TeHHbI. OTHAKO, TaK KaK pa3Mephbl 3TUX ATy OKa-
3BIBAIOTCS GaKTUUECKM BABOE MEHbIIlE, YeM ITOKa-
3aHHbIE Ha PUCYHKe 15, TO JKeylaTebHO UCIIOIb30-
BaTh KOHCTPYKTUBHOE UCIIOJHEHME TI0 MPUHIIUITY
MaT4Y-aHTeHHbl PACCMOTPEHHO B [6] KOTOpas IOo-
Ka3aHa Ha puUcyHKe 19, BO3MOXHO 6e3 OOTOJHMU-
TeJIbHOJ MeTa/l/IMUeCKOi IJIaCTUHBI CBEpXY obec-
reuynBawIIuii paciMpeHne auarnasoHa 4yacToT U
yoMpaHueM NUTAIOMUX MUIeiihoB HAa COOTBET-

CTBYIOLLIME CJIOU MHOTOC/IOMHOM eYaTHOM I1aThl.
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Puc. 19. 4-x anemenTHass AOAP ¢ BO3OyIIHBIM 3aIll0JTHEHNEM
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B cooTBeTcTBUM C pucyHKOM 19, Ha pucyHke 20

peanm3anums TaKOM IlaT4Y-aHTEHHbI HA OCHOBE

NpuBeaeHa KOHKpeTHasi aHaJIOIMUYHas MHOTI'OCJIOMHOJ IIe4aTHOM I1aThl.
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Puc. 20. PacrionoxeHue mmaTy Aj1s TOTyuyeHMs] BEpTUKAIbHOM, TOPU30HTATIbHOI
M KPYTOBO# HOJIIPU3aLMyM HAa HECYIIMX YacTOTax rmopsaka 3-5 I'Ti

3mech KpacHbIM I[BETOM OTOOGPakéH YeT-
BepPThBOTHOBBIN MTOJIOCKOBBIN Je/INTe/b, AAIOIINIA
BepPTUKAIbHYIO MOJSIPU3alMI0, M OH PacCIiOoXKeH
Ha CBOEM CJIoe MHOTOC/IOMHOJ MevyaTHOl IJIaThl C
MOJICOeAMHEeHMEM Uepe3 MeTaNIM3MPOBAaHHOE OT-
BepCTHE K BEPXHEMY CJIOI0 METAJITMYEeCKO Tia-
CTUHBI [TATY C IPOXOKAeHMeM 0e3 KOHTaKTa uepes
METa/UIM3UPOBAHHBI  CJIO  OTOOpakarouImii
«3emto». Ha pucyHke 20 3TO OTMe4eHO MeTaan-
3MPOBAHHBIM OTBEPCTMEM C KOHTYPOM KPaCHOTO
uBeta. Jlanee yepe3 mMeTa/UIM3UPOBAHHOE OTBEP-
cTHe (OTMeueHO Ha pucyHke 20 MuHMEN OKPY>KHO-
CTU KOHTYpa 3€JIEHOTO 1[BeTa C KPaCHbIM 3aIl0THe-
HMEM) UAET COeAMHEHME CO CJI0EM MHOTOCIOMHOM
MeYaTHO} IUIaThl, B KOTOPOM MOXET OBbITh OCY-
[IEeCTBJIEHO COTJIaCOBaHMe yepe3 MOJOCKOBbIE JIN-
HUM ¥ ToJo6paHa COOTBETCTBYIOIIAS IIVHA B A/4
MeXIy TOUKaMM TOACOeIMHEHUST K MaTd MeXIy
BEePTUKAJIbHOM U TOPU3OHTAJIBbHOM MOISIpU3a-
uei. OTOT CJI0J MHOI'OCJIOMHOI ITeuaTHO IJ1aThl
0603HaUYeH 3eJIEHBIM IIBETOM U Yepe3 MeTaJTU3U-
POBaHHOE OTBEPCTHE 3eJIEHOTO IIBeTa OCYIIeCTB-
JisieTcsl TIOACOelVHeHNe K MPOTUBOIIOI0XKHOMY
MocjiefHeMY CJIOK0 C nopacoenHeHnem kK MIIY n
VM, KaxK 3T0 6bIIO CIIeJIaHO B CJIydae BapuaHTa 2-X
naty. AHAJIOTMYHO KOHTYPOM JIMHUI UYEPHOTO
1IBeTa OTOGPakEH UETBEPThBOJHOBBI MOJOCKO-
BBII  AenuTenb, A0 TOPU3OHTAIbHYIO

TIOJISIPM3alINI0 M OH PacCIIOoXKeH Ha CBOEM cCJioe
MHOI'OCJIOMHOM ITIe4aTHOM IIJIaThl C IOJCOeIMHe-
HUEM 4Yepe3 MeTaUIM3UPOBAHHOE OTBEPCTHUE K
BEpXHEMY (JIOI) MeTa/UIMYeCKO TJIACTUHBI ATy C
MPOXOKAeHeM 6e3 KOHTaKTa yepes MeTaIUu3U-
POBAHHBI CJI0¥ 0TOOPasKaroIIMit «3eMiTio». Ha pu-
cyHKke 20 3TO OTMe4eHO MeTa/UIM3UPOBAHHBIM OT-
BEpPCTHEM C KOHTYPOM YEepHOro 1BeTa. Jlanee de-
pe3 MeTa/UIM3MPOBAaHHOE OTBepCcTHe (OTMEeUeHO
Ha pucyHke 20 IMHMEN OKPY>KHOCTU 3€IE€HOTO
1IBeTa C YEPHBIM 3aTIOJIHeHMEM) UTET COeIMHEHME
CO CJI0eM MHOT'OCJIOVHOM Mme4yaTHOM IIaThl, B KO-
TOPOM MOXKET ObITb OCYIIECTBJIEHO COTJIACOBAHME
yepe3s I0JIOCKOBbIE JIVHMM U TTOJ00paHa COOTBET-
CTBYIOLIAS OJIMHA B A/4 MeXIy TOYKamMu IOACO-
eIMHeHMSI K MaTu MeXIy BepTUKAJIbHOM U TOpU-
30HTJIbHONM Nonspusanyuen. ITOT CA0 MHOTO-
CJIOVHOJ MeYyaTHOJ IIJIaThl 0003HAUEH 3eJIEHBIM
IIBETOM U Uepe3 MeT/NIM3UPOBAHHOE OTBEPCTUE
3€JIEHOTO 1BeTa OCYIIEeCTB/ISIeTCS MocoeIMHeHE
K TIPOTUBOTIOJIOKHOMY IIOC/eIHEMY CJIOIO0 C ITOJ -
coeguHenuemM K MIIY u VM B HMKHel 4acTu
TJIAThI, KaK 3TO OBLJIO CAENIAHO B C/Tyyae BapMaHTa
2-X TaTy.

Kak rmokasaHo B [6] cxeMa, COCTOSILLAsI U3 YEThI-
PEX IMaT4, MOXET UMeTb KO3QPUIMEHT YCUTeHUS
B 14,5 nb nmpu KCBH<1,2. [InarpammMa HarpasJjieH-
HOCTM TaKOJ aHTEHHbBI IpMUBeeHa Ha pUCyHKe 21.
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Puc. 21. AHTeHHa U3 4-X 37IeMEHTOB MaT4, MOAEIMPOBaHMe 3TO CIVIOIIHbIE JIMHUM,
LIITPUXOBBIE JIMHUM 3TO 3KCIIEPUMEeHTa/IbHbIE C IIMPUHOI AMarpaMMbl HalpaB/JIeHHOCTH B 34 rpagyca

B Hamiem ciydae o pucyHky 20 ripu 8 naTd Mbl
OoymeM uMMeThb 06N KOI(POUIMEHT YCUIEHUST B
17,5 nb. Vicrionb30BaHMe aHTEHHBI C BHICOKUM KO-
sdbdumentom ycunenus:t B BIIVIA obecreunBaeT
TOBBIIIIEHHYIO TIOMEXO03alMIIEHHOCTb, TaK Kak
MaKCUMyM AMarpaMMbl HaIPaBJI€HHOCTU MOKHO
OPMEHTUPOBAaTh B HAMpPaBJIEHUM HA KOMAaHIHBIN
myHkT yrpasiaenust (KITY). Jns Toro, 4ToO6BI

06eCITeunTh TAKyl0 HAIpaBIeHHOCTb aHTEHHBI Ha
KITVY, a 3T0 HEO6XOAMMO IPU BBICOKOM KO3(du-
LMeHTe HampaBieHHoro peictBusa (KHI), uto
Hen36eKHO IPY Mepexojie K HeCYIIMM YacTOTaM B
nuartasoHe 3 - 5,1 I'T, HysKHO MCII0/Ib30BaTh Me-
XaHU3M YIIpaBjeHUs MaTy-aHTEeHHOW aHaJoruy-
HbII TTOKa3aHHOMY Ha PUCYHKe 22.

Puc. 22. IIpumep crioco6a yIipaBiaeHUsI aHTEHHOIA

OTMeTuM, YTO TIPU MPSIMOYTOJIBHBIX PazMepax
MaT4-aHTEeHHbBI Y HaC GOPMMPYETCSI OCHOBHOI JIy4
aHTeHHbI B (hOpMe JUIUIICA, YTO MIOKA3aHO Ha PU-
CyHKe 23, ¥ UM MOXXHO C MOMONIbI0 MeXaHM3Ma

yIIpaBaeHMSI OCYLIeCTB/SATh YIJIOBOe CKaHMPOBA-
HMe. 3a CUET 3TOro GopMuUpPyeTCs TeyleHralMoH-
Hasl XapaKTepUCTHKa.
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BpaI_LICHI/Ie AHTCHHBbI 4

Liexs (KITY)

ITepBas mosioBMHA JIATICA

BTOpaH IIOJIOBHHA JJIJTHUIICa
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Puc. 23. IuarpaMmma HanpaB/eHHOCTM OCHOBHOTO JTyua, COCTOSIIEei U3 BOCbMU MaTu
IIJIST HECYIIMX YacToT OT 3-5,1 I'T1x

O[IHAaKo IejIeHTalIOHHAsT XapaKTepUCTuKa Oy-
IleT MMeTbh Pa3HbIli HAKJIOH T10 a3UMYTY U YIJIy Me-
CTa U3-3a /uUInIca o6pasHoii GoOpMbI OCHOBHOTO
Jlyya, OJHOBPEMEHHO CEeKTOp 3axBaTa Ha COIPO-
BOXKIIeHME OyIeT 10 YPOBHIO MaleHNsT CUTHaIA Ha
3 0b ¥ oTINYaTHCSA B 2 pas3a Mo a3uMyTy U YTy Me-
CTa, UTO YXYyJIIAeT XapaKTepPUCTUKYU HaBeJeHMUSI.
W3 pucyHKa 23 BUAHO, UTO T0OaBJI€HME BPAIEHUS
MaT4Y-aHTeHHbI B IJIOCKOCTY MEPIeHAUKYISIPHOI
HamnpaBJeHUI0O K HOPMa/IM CaMOil aHTEHHbI NAET
BO3MOSKHOCTb PACIIMPUTD CEKTOP 3aXBaTa U MOJY-
YUTh aMIUVINTYIHYI0 MOAY/SIIIUIO CUTHAIA TIPUXO0-
JOSIIero OT KOMaHJHOrO IIYHKTa YIIpaB/IeHUs
(KITY). OTmMeTuM, 4YTO aMILIUTYAHAsS MOZYISLIVS
IIPUHMMAaeMOro CUrHaja B OINTMYECKOM Juaria-
30HE BOJIH paHee UCI0JIb30BaJIach B FOJIOBKAX Ca-
MonaBezneHus (I'CH), mpu 5TOM MMenoch u3MeHe-
HMe II0 YacTOTe B 3aBMCUMOCTU OT MeCTa pacIio-
noxxeHus Lean. CooTBETCTBEHHO BpallleHye aTy-
AQHTeHHBI C TIpefJjiaraeMbIM YCTPOICTBOM TpedyeT
MEHBIIIETro IMOTPe6IeHNsT SHEPTUY, UeM CKaHUPO-
BaHMe JIyYOM aHTEHHBI C IOMOIIbI0 MEXaHM3Ma Ha
pUCyHKe 22, TaK KaK CBS3aHO TOJbKO C IOTEPSIMU
Ha BOCIIOJIHEHMe OT TpeHusl. B rosoBkax camoHa-
BeleHMs paKkeT B paJuoauarna3oHe Npy BpalleHnn
OCHOBHOT'O JIyya aHTEeHHbI He MeXaHMYeCKuM, a
3JIEKTPOHHBIM CITOCOG0M, OTKIIOHEHME TI0 YTy OT
LeJIM OCYILeCTBIISIeTCS 10 YPOBHIO 3 OB, 1 HaxXOxX-
JleHye Lieau oIpenessercs 0 CMeleHNI0 B CTO-
pOHY MMHMMyMa CUTHana. B Hamem ciydae Bpa-
[eH)Ee aHTEHHbI MO0 PUCYHKY 23 BOKPYT OCHU IO
HOPMa/IM OT TUIOCKOCTM AHTEHHbI [AéT TOYHOE
HalpaB/ieHVe Ha KOMaHJHbI} ITyHKT IIPU MaKCuU-
MyMe CUTHajga UM OTCYTCTBUM MOAYISILUM TIO

YacTOTe CO CKOPOCTBbIO BpallleHUs aHTeHHbI. [Ipn
3TOM [I,is1 onpeneneHnus: koopauHat KIIV no asu-
MYTY U YTJIy MeCTa, C yYETOM HOPMUPOBAHHOM aM-
TUTATYAbI MOIYJISIIMY COOTBETCTBYIOIIEN pasHUIle
B YPOBHSIX AMarpaMMbl HaipaBJIeHHOCTHU JTUIICA
OCHOBHOTO JTy4ya, HEOOXOaMMO 06eCIIeunTh MPH-
BSI3Ky Hauajia BpalleHus K YIJIOBOMY MOJOXKEHUIO
MIepBOJi TTOJIOBMHBI SJUITUIITUYECKOM (OPMBI JTyua B
TIOCKOCTHU BpallleHUs 0 PUCYHKY 23. OTO MOKHO
caenaTh Ha OCHOBe (POTONMPUEMHMKA Ha 0OPATHOI
CTOPOHE Hallero paauo-MOAyis, a CBETOLMOL
pa3sMecTUTb Ha OIOPHOJM KOHCTPYKIMM Mexa-
HM3Ma BpalleHus] TaK, UYTOObI IIPM BpalleHUU
MaT4Y-aHTeHHbI (POTONPUEMHUK OBLI COOCEH CO
CBETOAMOIOM JIMIIb B OIHO TOUKe. MOXXHO Takke
MpeAyCMOTPEeTh U MHOV BapMaHT oOmpeJe/ieHus
HayaJia OTCU€Ta, HallpMMep, BapUaHT 3aMbIKaHUS
3JIEKTPUYECKON LeNM Yepe3 3JIeKTPOIETKY B
orpeJieJieHHble MOMEHTbI BpeMeHM Ipu Bpalle-
HUM pajino-mojyiis. COOTBETCTBEHHO TMOBTOpe-
HMe HOTO UMITYJIbCA OT CBETOAMOIA VJIY MMITYJIbCa
TOKa OyJIeT TOIbKO Yepe3 360 rpagycoB, ¥ OH IIPU-
BSI3aH K IIepBOi1 MOJI0BMHE 3JITUIICA JTyua aHTEHHbI
BITIA. CmemeHue ¢asbl IPUHMMAEMOIO aMILI-
TYIHO-MOIYJIMPOBAHHOTO CUTHaja OT (POTO UM-
yJibca B GOTONPUEMHMKE, C YUETOM HOPMUPOBKHU
aMIUIMTYAbl BXOJHOTO CMTHaJIa M0 pa3Maxy, AacT
3HaueHue yrjaa mecta u asumyrta KIIY oTHOCK-
TeJIbHO HOpMaju TOJIOTHA MaT4y-aHTeHHbI. Ilo-
HSITHO, YTO BO3MO>KHa HEOJJTHO3HAYHOCTH (OHA I10-
Ka3aHo B BUJe KPaCHO! TOUKU HA PUCYHKe 23) U3-
3a TOTO, UTO aMILIUTYyIa CUTHaIa 6YIeT MeHSThCS
B 2 pasa vaime. YToObl paspeunTb 3Ty HEOTHO-
3HAYHOCTh MOXKHO JMCIOJb30BaTh HeOOJbIIOE
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YIJIOBOE OTKJIOHEHME JIy4ya IaTy aHTeHHbI B OOHY
13 CTOPOH Ipeamnonaraemoro HaxoxaeHus KITY 3a
CYET MeXaHM3Ma YMpPaBJIeHMSI MO PUCYHKY 22.
Ecnu amminTyma curdana BO3pociia, TO Hampasiie-
HMe Ha MecToroyokeHue KITY orpezesieHO BEpPHO,
eCjIM yIajia, TO 3HaUYUT 9TO OIMOOUYHBIN HEOTHO-
3HAuHbII OpueHTUpP. HeomHO3HAYHOCTb MOKET
OBITH pellieHa U 3a CYET M3MEHeHMsI HallpaBIeHNsI
IBwkeHusi BITVIA B CTOpOHY mpeArionaraeMoin
TOUKM HAXOXKIEHUS 00'bEeKTa CBSI3Y IO TOMY JKe ca-
MOMY IIPU3HAKy M3MeHeHUsT aMIUIUTyabl. Kpome
TOr0, OTMeTUM, UYTO 3Ta HEOLHO3HAYHOCTb CBSI-
3aHa ¢ npuHagjaexxHocTtbio KITY K BepxHel uanu
HIKHel noycdepe, MO3TOMY eciu 3apaHee U3-
BECTHO B Kakoii mnonycdepe Haxomures: KIIY, To

IIepBblil UMITYJIBC ILIUIICA

Bpewms nauvana npuéma curnana ot KITY T,

HEOJHO3HAYHOCTD pellaeTcsi aBToMaTniecku. Ofi-
HaKO Ipu ornpeneneHuu mectomnonaoxkenus: KITY ¢
BBICOKOJ TOYHOCTBIO He 00s3aTeJbHO WMETh
HarpasJjieHle HOpMaiau K MTOBEPXHOCTU MaT4-aH-
TEHHBI TIpejiaraeMoro yCTPOMCTBA B Hampasiie-
Huu Ha KITY. Bosee TouHbIM 6yAeT crioco6, OCHO-
BaHHbINM Ha HaxoxaeHu KIIY B TOUKax pacroso-
SKEHMSI TI0 PUCYHKY 23, TO eCTh, KOIJ1a OCHOBHOI
JIyd TaTY-aHTEHHbl TIpU BpallleHUM, 3a CUET
dbopMbl 3jUTMIICA, TIEPUOAMYECKM 3aXBaTbIBAeT
TOUKY HaxokaeHus KITY. B aToM ciiyyae Mbl Oymem
uMeTh nepuonuyeckyr cBs3b ¢ KIIY B TeueHme
BpeMmenu nomnananus KIIY B gy4y maTy-aHTEHHBI,
YTO [MOKAa3aHO Ha PUCYHKe 24.

Bropoii umMnynsc snnumnca

i Bpewms npuéma curnana ot KITY T; i

Pasuuna Bpemenu npuxona Ty,

'| WUmnynbce poTonnona

Bpewms Hauana nmpuéma cursana ceetonuoja T

Puc. 24. BpemeHHas guarpamMmma, onpenensionas GpopMupoBaHue BpeMeHy nmpuéma curdana ot KITY

CooTBeTcTBeHHO BpeMmsi Ti;+Ts/2 mepecumThi-
BaeTCs B TPaAycChl yIiia, aHaJIOTMYHO «CTPeJIKe Ya-
coB Ha 1udepb6IaTe», OT GUKCUPOBAHHOTO MeCTa
pacnonoxxeuuss Ha BITVIA cBeTtoamoma, KOTOpPBINA
MMeeT MPUBSI3KY K cucteMe koopauHat BITIA, mo
MecTa Havana npuéma cur"anos oT KITY. Bpems
npuéma curHana ot KITY — Ts, 6aaromapst hopme
3JIATICA JIMarpamMMbl HAIlpaBA€HHOCTH, I03BO-
JisileT OmnpefeNnTb BeIUUYMHY paguyca («IJUHY
CTpEeJIKM») M HA OCHOBAHUM 3TUX 3HAYEHU 1 MOKHO
BBIUMCIUTDL MecTorosioxkeHne KITY no Harpasiie-
Huio. Terephb oIpenenuM HeoOXOOMMbIE Tapa-
MeTpbl 3JeKTpoaBuraresnsi. B COOTBETCTBUM C
3TUM OTMETUM, UTO KOHCTAHTa CKOPOCTU WUJIU TI0-
cTosiHHas ckopocTb (KV) 3To oueHb BaxkKHbBIV NIapa-
MEeTp IIpM BbIGOpE 6ec KOJUIEKTOPHOTO MOTOpA ISt
KBaapokonTepa. OHa 0603HAYaeT TeOpETUYECKOe
yBemyeHre 060pOTOB Bajia MOTOpa 6e3 Harpy3Kku
NpU  yBeJIMUeHUM HampsokeHusi Ha 1 Bosbr.
Hampumep, ecam 3anutath motop 2300 KV

OaTapeeit 3S Ha 12,6 B, To Basl 6yIeT KPYTUTHCS CO
ckopoctbio 28980 o6oporoB B MuHYTY (2300 X
12,6), 6e3 nmomnacteit. Ho aT0o mpmbimu3uTebHas Be-
JIMYMHA ¥ OHA BCeraa ykazaHa Ha MapKMpPOBKe MO-
Topa. Tak Kak y Hac BMeCTO JIOMacTell BpalaeTcs
Hallle YCTPOJCTBO C I1aT4Y aHTEHHOM, TO OCHOBHOE
COTIPOTUBIIEHME BYIET CBA3aHO C TPEHUEM U TJIaB-
Hasg 3amada - 00ecreunTh HAYaJIbHBIII MOMEHT
BpallleHus] WU TATU, OJIs1 JAHHOTO BMIa IBUra-
Tess OH JoXoauT no0 630 rpamm. COOTBETCTBEHHO,
€CJI UCXOAUTh U3 CTAHIaPTHOM CKOPOCTH Bpalile-
HUSI BOKPYT I[eHTpa Macc co ckopocThbio 5000 060-
POTOB B MMHYTY, TO MbI IIOTYYMM YaCTOTY aMILIN-
TYAHO MOZYyAALMUU IJj1s1 IPUHMMAEeMOT0 CUTHaIa
KITV B 83 I'l. Ha manpHOCTM B 400 KM 7151 TOYHO-
CTU OIpeesieHMs] MeCcTOIO/IOKeHMS 1o yriaaM B 1
M TaHTeHC [JOJ/DKEH COOTBETCTBOBATb BEIMUYMHE
0,0000025. OTcioga Oj1s1 TOYHOCTU OIpenesIeHusI
MEeCTOIIOJIOKEHMSI He0OX0IMMa TOYHOCTb OTIpeie-
JIeHVsI MeCTomnosoxenus o yriaam B 0,001 rpanyc.
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Takoe TpeboBaHME MOXET ObITh CHMKEHO B 10 -
100 pa3 Ha OCHOBe cOYeTaHUSI C APYTUMU METO-
JaM¥ TPUAHTYJSILMOHHOTO OMNpeJleieHUsI MeCTO-
nosoxeHust [3]. DTO O3HAuUaeT, YTO TPebyIoTCs
TaKThl BpeMEHHOTO OTYETa C 4acToToit B 360 kI
3a ofIMH 000pOoT B 360° 3a ogHy ceKyHay. OIHAKO
MPU YYETEe CKOPOCTU BpallleHUs MpeajaraemMoro
YCTpOICTBA C TAaTY-aHTeHHOM B 83 ['1 TakTOBBIE
MMIY/AbChl O/DKHBI MMETh YaCTOTY MOBTOPEHMS
He MeHee 29,88 MI'l. IIpakTuuecku, ecjiu B3STb
CKOPOCTb BpallleHusI YCTPOMCTBA C MaTy-aHTEeH-
Hovi B 105 06/cex (6300 06/MMH), TO MbI ITOJIYYUM
COBIIQZIeHME CKOPOCTY IepemaBaeMoii nHbopma-
1y B 38 MOUT/CEK CO CKOPOCTBIO TOBTOPEHMUS
TaKTOBBIX MMITYJIbCOB. [IpM CKOpOCTU BpalleHus
105 06/cek BITJIA mipu ckopocTu B 69,45 M/cex (250
KM/4ac) nepemectutcs Ha 0,66 meTpa, 4YTO AOIMY-
CTUMO MPU MOTPEITHOCTU BBIUMCJIEHUSI MECTOTIO-
JnoxeHus: B oguH MeTp. Ha AIII y Hac nmocTtynaer
TakToBas yactora B 114 MI'n. Kak MbI 1okasaau B
[1], B 3TOM C/Iy4ae, KaK MMHUMYM, UMeeTCS B
IUINC gocToBepHas MHpoOpMAaIys, C YIETOM TeO-
pembl KOTeTbHMKOBA M OUIMOKY AVCKPETU3AINN,
B JIBa TaKTOBBIX MMMy/ibca. OZHAKO 3TO TpedyeT
Ha gasbHOCTU B 400 KM MpMHMUMATb CUTHAJIBI OT
KITY o ogHOMY CMMBOY. [JIsI pa3nndeHns: CUM-
BOJIOB C TaKToOM B 38 MI'1I MOXXHO MCII0JIb30BaTh
Kon MaHuecTepa, YTO 3HAUYMUTEIBHO YIIy4llaeT
YyBCTBUTEIBHOCTb, TaK Kak TOUHO M3BECTHA IIO-
CJIeloBaTeNbHOCTh CMeHbl (asbl. Ilpu ormmbke
MOJKHO, Ha OCHOBE CIJIaifHa C YYETOM IMOCIEeRYIO-
IMX U OpeIbIayIIUX TOUEK, a TaKKe C YUETOM U3-
BECTHOV (hOpPMBI AyMarpaMMbl HampaBIeHHOCTY
CIIPOTHO3MPOBATh 3HaUeHMs. Hao OTMeTUTB, UTO
TTOCTOSIHHAS OIlIMOKa, CBSI3aHHAsI C HAJIMYMEM Tpe-
00BaHMs 3HAHMUSI TOUYHOIO YIJIOBOTO MECTOIOJIO-
skerus 1o 0,001 rpagyca MosKeT ObITh YUTEHA ellé
B XOJle UCIIBITATE/JbHOTO MOJIETA HA OCHOBE CPaB-
HEHMSI Pa3INYHBbIX METOJIOB BbIUMCIEHUS MECTO-
rojioxkeHus BITJIA. Kpome Toro, [jis1 TOTO, YTOObI
MPUHUMAaTh CUTHAJIbI C YUETOM IOCTOBEPHON UH-
bopmanyy o aMIUIMTyIe CUTHAIa HaM TpeoyeTcs
COOTBETCTBYIOIIMIT SHEPTONOTEHIMAA aHTEHHbBI U
nepegatumka KIIY. IIpu sTtom KosdduiimeHTta
ycuneHusl jiyda aHTeHHbl BIUIA papuo-momyns
G~ Gonaa=7,94 (9 1B) ¢ MOIITHOCTBIO B 4 BT sIBHO He-
JoCTaTOyHO. Eciu mpenmnosiioskuTb MOAYJIbHYIO
KOHCTPYKIMIO c6opku ADAP u nepenarumka KITY
110 IPUHLMITY IIpejiaraeMbIX paao-MOLYyIIeN, TO
HeoOXOmUMO  00ecHeuuTb COOTBETCTBYIOIIVE
BXOZbI-BBIXO[IbI Uepe3 KIKYM, KOTHA YIIPaBISIO-
myM 6yIeT SIBJISTbCS OOTIOMHUTENbHbBI pamyo-
MOAY/b. 3leChb CUTHA/ NI€PBOJi reTepOSMHHON Ya-
CTOTBI C YUETOM CMellleHMs T10 yacToTe [lormiepa

MY HeCyIasi yacTora ¢ uHbopMaiyeit OT OGHOTO
13 YM IOTIOTHUTENbHOTO PaaANO-MOAYJIS C Ipeay-
CMOTPEHHOI'O BbIXOJA 4Yepe3 KU MOCTyIaeT Ha
YCTPOMCTBO JefeHusl CUTHaIa, Iie B KauecTBe Jie-
JuTeNeil MOXHO Mcrmoab3oBath DS52-000. danee,
yepe3 mnpenycMorpeHHbii CBY BXoz, cuUrHal OT
JIOTOHUTEIBbHOIO PaAuo-MOIyJs, 4Yepe3 COoOoT-
BETCTBYIOIIUI K/IIOU IIOCTyHaeT Ha OaJaHCHBIN
mopynsatop AD8346 KaxkOoro paano-MOmyJist
A®DAP. OgHOBpeMeHHO TpU MpUEMeE CUTHAIa Ha
A®AP, Ha crieluaNbHbIil BXO, JOIIOJHUTEIbHOI'O
YIIPaBJISIOUIEr0 PaAo-MOAYIS, Uepe3 yCTPOICTBO
CYMMMPOBaHUSI CUTHAJIOB, HAallpyMMep, Ha OCHOBE
SCP-4-1+, mocTynalT 4yepe3 COOTBETCTBYIOIIVE
KJIIOUM CUTHAJIBI C BBIXOMOB JIOTapUPMUUECKUX
ycunuteneit AD8309 paguo-monyneit AOAP. Crie-
LUMaIbHBI BXOH, [OIMOJHUTEIbHOTO paguo-MO-
Oynsl Takke 4epes kitou (Harpumep, SKY13290-
313LF) cBsi3aH C ero OeMOAY/ASITOPOM Ha OCHOBE
cmecuteneit AD831. Takum o6pa3soM, UCIIOJb3Y-
eTCsl OJTMH 00Ut CMHTEe3aTOP YaCcTOTHI 11t hop-
MMPOBaHMS Kak reTepoAMHHOIO CUTHajIa CO CMe-
1eHueM 1o yactoTe Jlomiepa, Tak M CUTHa/IA UH-
dbopmanuu Ha COOTBETCTBYIONIEH Hecyllei ua-
ctote. IIpu aTom u3MeHeHue da3 B paguo-Moay-
ns1x, Gopmupyoomux AOAP, ¢ 11e/bi0 yIIpaBiIeHUs!
ayuyom A®AP, obecreunBaeTcsl Mojaueii uepes
LAIT AD9763 stux pagmno-monyneint AOGAP cooT-
BETCTBYIONIMX CUTHAJIOB, ONpenesiomux a3y ot
I[UVIAC. Orciopa, npu 8 paamo-monynsix ADAP c
Ha/IMYMeM €elll€ OLHOTO AEBITOTO YIPABIISIOIIETO
paguo-MOIyJS U YCTPOWCTBA CIOXKEHUS U pas-
BETBJIEHUSI, Mbl MOXXEM TIOMYYUTh OOIIYI0 MOII-
HOCTb P,y=32 BT, ¢ KoadduiineHToM ycuieHus
smyya aHteHHsl KIIY Gy,=63,52. Hamo oTMeTuTb,
yTo nosryueHHast AOAP 6yfeT MMeThb TOMIIMHY T0-
psgka 1,6 cMm, 9TO B 2 pa3a MeHbIle TOJIIMHBI
ADAP nyi1 KOCMMYECKMX CITyTHUMKOB CUCTEMBI
cBsa3u Iridium. Pasmepbl MOGMIBHOTO YCTPOJiCTBA
Iridium 9555 cocraBsiioT 143x55x30MM Ipu Bece
266 T. DTO O3HAvaeT, YTO IpenjiaraemMmoe yCTpoii-
CTBO MOXKET MCITOJIb30BAaThCSI M KaK MOOMIbHOE
YCTPOICTBO CBSI3U U Kak 371eMeHT ADAP. Kak mbl
y’Ke OTMETMJIM BbIllle, Hecyas yactora f, =2,4 I'Tix
(mynuHa BoMHBI A, = 0,12499 m). Bbibupaem OTHO-
IIeHne CUTHAI/MyM =27 (BEPOSITHOCTh OIIMOKY
st ®KM curnana 107 [7]), mpy IIyMoBOii TeMIie-
parype T,=600 K, cooTBeTcTBeHHO B (opmyiie
k - mnocrosiuHass bBomblMaHa, JadbHOCTH
Dy = 400km.

OTcioga BbIUMCJIMM ITI0JIOCY TIPOITyCKaHMSI IO

dbopmyie:
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F,

IpMH

(0,12499)%  /[(4 x )% X 27 x 1,38 x 10723 X 600 X (400 x 103)*] = 44,63 MI'y

[Tpu sTOM pasmepsl ycTpoiicTBa ADAP KITV 6y-
OyT 28 ¢cm %28 €M, UTO MPaKTUUECKM COBIIAfaeT C
pasMepaMy HaseMHbIX aHTeHH Starlink mas WH-
TEpPHET, HO TTPEeUMYIEeCTBO Y HaC B TOM, UTO MbI
YMeeM MOZY/IbHYI0 KOHCTPYKLMIO IO c6opke
A®AP 13 MHOTOGYHKIIMOHATBHBIX PaAVO-MOLY-
Jeii.

COOTBETCTBEHHO I0C/Ie Opee/eHNs] HallpaB-
sneHud Ha KIIY MOXXHO MCIIO/Ib30BaTh BbICTaBjIe-
HMe JTyya OCHOBHOTO jieniecTka aHTeHHbI BITIA B
MakCcumMyM npuéma. ITOHSITHO, UTO y HacC IOBBI-
IIeHHbIe TPeOOBaHMS B IIJIaHE CBSI3Y CUCTEMBI KO-
opouHat BIUIA ¢ yCcTpOWCTBOM ymOpaBieHUS IO
PUCYHKY 22 C TOYHOCTBIO COOTBETCTBUS IO yI/IaM
o BeamuuHbl He 6osee 0,001 rpagyc. OgHaKO 9TO
CBSI3aHO C TEXHOJIOTMeN WM3TOTOBJIEHUSI MeXxa-
HM3Ma YIIpaBjAeHUs I[aTY-aHTEeHHOM, ITOKa3aH-
HOTO Ha PUCYHKe 22, U ITpy GUKCUPOBAHHBIX 3HA-
YeHUSIX YCTAaHOBKYM aHTEHHBI 3a CUET MeXaHu3Ma
yIpaBjeHMs] YIIbl MOTYT OBbITh OIpeeeHbl I0-
CTaTOYHO TOYHO. Kpome Toro, mpu MCHoib30Ba-
HUM 3aIIPOCHO-OTBETHO CUCTEMBI [3] MBI MOXeM
u3MepuThb 1 ganbHOCTh OT BITVIA go KITY ¢ TouHo-
CTHI0O MeHee OJTHOTO MeTpa, UTO 0OecreuynBaeTCs
6yarofapst TakToBOJt yactote ot 114 mo 228 MI'I.
Hamomuum, uto B GPS 3ajoskeHa TaKkTOBasl 4a-
crora B 200 MI' mpy 6MHAapHOM KBaHTOBaHWUMU.
COOTBETCTBEHHO Mbl MOXEM CHelaTb 3aMepsbl
JAIBbHOCTU B HECKOJIBKUX TOYKAaX B COOTBETCTBYIO-
e TPOMEXYTKM BpPEeMEeHM U TPU U3BECTHOI
JanbHOCTU nepeMelneHus BIIJIA (meTton nsmepe-
HMS paccMaTpuBaeTcsl HUKe) Mbl MOKEM IIPOBO-
IUTb COOTBETCTBYIOLIYIO KOPPEKIMIO TI0 OIpene-
JIEHUIO MEeCTOIIOJIOKEeH M. B uTore ma”HHbIl CII0c06
M3MepeHUs TI03BOJISIeT 3aMEeHUTh  CUCTEMY
[TIOHACC (GPS) npu M3BeCTHBIX TOUHBIX 3Haue-
HUIX MmecTtornonoxeHus KITY Ha KapTe MECTHOCTH.
OTOT C110CcO6 orpeiesIeHN s MeCTOIONIOXKEeHUS TaéT
BO3MOSKHOCTbB C BBICOKOV TOYHOCTBIO OIPeNe/nThb
¥ HaTlpaBJieHMe Ha UICTOYHUK ITIOMeX. A 3TO MO3BO-
JisleT UCIIOb30BaTh TAaKOlV OPUTUHAIBHBIN METOZ,
rojiaBjaeHus oMmexy (MOMMUMO M3BECTHBIX METO-
IIOB CMEHBI MOISIPU3aL Uy, HAKOIJIEHUS 110 KOy U
M3MEHeHMs] IapaMeTPOB CUTHAJIa C U3MEHEeHNEeM
HeCylllel 4aCTOThI) KaK BbICTABJIEHNE B HOJIb WU
MMUHMUMYM 3HAuUeHUsI OuarpaMMbl HampaBieHHO-
¢t aHTeHHbI BIIJIA B HarpaB/JieHUM HA UCTOUHUK
romex. C 3TO¥1 Lie/IbI0 B 6€35X0BOI KaMepe MPOoBO-
ISITCSI M3MEPEeHUsI OuarpaMMbl HallpaBJI€HHOCTH,
KaK Ha TOPM3OHTAJIbHOM, TaK M Ha BEPTUKAIbHOI
MOJIIPU3aLUU C YUETOM UCIIOIb3YEeMbIX HECYIIUX
YacToT B aBTOMAaTUYECKOM pexume.

= Pany X Gyny X Goppa X 22 X 0/[(4 X )2 X g X k X Ty X Dby | = 32 X 63,52 X 7,94 X

Ky (4)
CooTBeTCTBEHHO (GOPMUPYETCS B KapTe MaMSITU
COOTBETCTBYIONIAS TabGIMIIa, HA OCHOBAHUM KOTO-
poii, 1ociie ompeaeeHUss MeCTOMNOJOXKEeHUSI UC-
TOUHMKA TOMeX, MPOBOJUTCS COOTBETCTBYIOIIEe
yIIpaBjieHKe MeXaHU3MOM I10 PUCYHKY 22 C yué-
TOM AuHaMuKu aBviskeHus BITVIA. UsmeHeHMe 11o-
JIO)KeHUSI HyJeil auarpaMMbl HalpaBJIeHHOCTU
MOXXHO TaK)Ke U3MEHSITh 34 CYET U3MEHEeHUS HeCy-
el yactoTsl. [IpuHUMUIT ompene/ieHUsT HaTUUMS
TOMeX BbBISIB/ISIETCSI JIOTMUYECKM II0 OTCYTCTBUIO
WIN UCKOKEHUIO MPUMHMMAeMOIro KOAOBOTO CUT-
Hasia oT KITY B okumaeMble MOMEHTBI BpeEMEHMU, a
TaKkKe Ha OCHOBAHUM TMeperpy3ku BXOAHOTO
TPakKTa C BXOXIEHMEM ero B HachIlleHUe, I10C/Ie
Yyero OCyIeCTBJISIOTCS BCe MpefjiaraemMmbie MeTObI
UCK/IIOUeHNs romex. Kpome TOro, BO3MOXHO MC-
MOJIb30BaTh YHUUYTOXEHME MCTOYHNKA [TOMEX ITy-
TéM HaBemeHus Ha Hero BITJIA 3a cuét meroma
pacCMOTpPEHHOTO BbIllle. 3/eCh, 3a CUET Mexa-
HM3Ma YIIpaBJeHUsI 10 PUCYHKY 22 MOXHO ITOf-
IepXMBaTh ONTUMAbHBIA PEXUM [JisI TOUHOTO
OBVKEHMSI B HaIlpaB/JIe€HMM Ha MCTOYHMK ITOMeEX.
Kpome Toro, ripu 3arpy3ke KapTbl MECTHOCTU TOY-
HOe ofpefeeHNe Mo yriiaM UCTOYHMKA ITOMeX OT-
HocutenbHO BIUIA (a ero KoopAamMHaThl HamM U3-
BEeCTHBI I10CJIe 3aMepoB oTHOCUTeNbHO KIIY) mos-
BOJIAT HaiTM TOUKY IlepeceueHust ¢ penbedhoM
MECTHOCTH, ¥ B JAHHYIO TOUYKY MOXKET ObITb HaHe-
CEeHO OrHeBoe mopakeHue. TakuM 06pa3oM, MbI
MUCTIO/Ib3yeM BCe M3BeCTHbIe METObI MMOIaB/IeHMS
IMoMex IPU ONTUMAaJIbHOM KOHCTPYKLMU IMTpesia-
raeMoro paano-MOIysl.

Emé omHoit QyHKIMEN, KOTOPYIO HEOOXOIMMO
omnpenensaTh Ojsa BIIJIA, 3To u3MepeHMe CKOPOCTU
nBikeHust BITVIA oTHocUTe/NIbHO 3eM/n. DTO I103-
BOJISIET HA OCHOBe oOmpeneneHus IpOiaeHHON
IATBbHOCTU U C YUETOM METOJa PacCMOTPEHHOTO
BbIIII€ BbIYMCIUTh TPUAHTYISILIMOHHBIM METOOM,
IIpM 3aMepax B HECKOJbKUX TOUKAX, UICTMHHOE Me-
cronionoxxenue BIUVIA. To ectb, nsmepenue cme-
IeHMs Mo yactoTe Jloriepa mo3BoJisgeT olpeje-
JISITB TIPOJJIEHHOE PaCCTOSIHME, M HA OCHOBE 3TOT0
IIPOTHO3MPOBATh MecTonosoxeHne. OmHOBpe-
MEHHO >XeJlaTeJbHO 3HaTbh U BBICOTY TONETA, YTO
TI03BOJISIET MepeMeNiaThCs ¢ orubanmemM penbeda
MECTHOCTH, ¥ 4YeM MeHbllle BbICOTa II0JIETA, TEM
BbIIlIE CUTHAJI, OTPAKEHHBIN OT 3eMJIM, U COOTBET-
CTBEHHO KadeCTBO OIpeleseHus CMeLIeHUs [0
yactore [Jomiepa. OTMeTUM, YTO CMellleHue 4a-
cToThl [loryiepa 6yaeT TOYHO COOTBETCTBOBATh
ckopocTu aBvkeHus BITIA npyu oTpak€HHOM CUT-
Hajie IPSIMO IO KypCy ABMKEHMS, HO IIpU 3TOM
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JaJIbHOCThL OIlpelle/ieHys] 10 OTPaKEHHOMY CUI-
HaJy paBHa NpakTuueckun 6eckoHeyHocTU. COOT-
BETCTBEHHO, B 3TOM C/Iy4yae He 000iTUCh 6e3 Me-
XaHM3Ma YIIPaBJI€HNSI aHTEeHHOM 110 PUCYHKY 22 ¢
HaKJIOHOM aHTEHHBI K 3eMJI€.

PaccmoTpuM Temepb BOIPOC O AOCTVXKEHUM
YYBCTBUTEIBHOCTM ¥ HEOOXOOMMOWM MOIIHOCTU
CUTHaJIa JJ1s1 U3MepeHMs CKOPOCTH II0 CMellleHUIO
vacToThl [lomiepa ¢ Yy4ETOM BBICOTBI IIONETA
BIUTA, Haipumep, B 70 MeTpOB. Berumciaum Heob-
XOOVUMble TMapaMeTpbl IJjsl PaguoBbICOTOMEpPA
BIUIA. Ecniy ucxXoouTh M3 HaAM4MS ABYX HaT4d U
CPaBHUTH €€ ¢ 4-Ms ATy [0 PUCYHKY 19 1o Koad-
bunMeHTy ycuseHMUsl B IuanasoHe Hecylux ya-
crot 2,4 IT1 [6], TO B 3TOM Ciiydae KOdbuiimeHT
yCUJIeHUSI aHTeHHbI TO/DKeH 6bITh paBeH 11,5 nb.
OpHako MbI OyieM CuMTaTh, YTO MbI CMOIJIM J10-
CTMYb JINIb 9 1B, 4TO COOTBETCTBYET TeopeTnye-
CKOI1 BenuunHe Ko3pbuiieHTa ycuaeHus OGHOTO

anMn = Pnp,cm X an,cm X Gl‘lpM

Takum 06pa3om, pu BeicoTe B 70 METPOB MbI
MOXXeM 00€eCIeYnTh 30HAVPYIOLIUIA UMITYJIbC C I10-
Jiocoit B 38 MI'tl. Kak MbI oT™Mevany paHee B pabo-
Tax [1-4], mpu HaKOIUIEHUM 3O0HIUPYIOIIUX UM-
MTYTbCOB MOKHO 06eCIIeunTh TOYHOCTH OIpesesne-
Hus BpICOTHI 10 0,1 MeTpa € MCHOJNBb30BaHMEM
CILJIalHOB (OT 2-X [0 3-X TOUEK) C YUETOM aMILIN-
TYAbl HAKOIVIEHHBIX MMITY/IbCOB IO 3 - 4 MOTOKaM

X A2 X 0 /[(4XT)% X q X Rygy X k X Ty X D] = 4 X 7,94 X 7,94 X
(0,12499)2 x 1/[(4 X )% x 27 x 100 x 1,38 X 10723 X 600 X (0,07 X 103)*] = 46,218 MTy

naty. B aTom ciydae cuuraem k03bOUIMEHT yCu-
JIEHMs Jyda aHTEHHbI paauoBbicoToMepa BITIA
Grpou= Grpwi=Grpa=7,94 (9 0b). Kak MbI paHee oT™me-
YyaJiv, MOIITHOCTb OT OJHOTO ycuinTens SZA-2044
(2-2,7 IT) coctaBnseT Pyo=1 BT, a Tak Kak y Hac
4 TaKUX YCUIUTENS, TO 00IIasi MOIIHOCTb Ppya=4
Br. Kak MbI y>ke OTMeTWIM BbIllle, BBIOMpPAeM He-
cymyto dacrtory f, =2,4 ITu (gauMHa BOJHBI
Ay = 0,12499 m). COOTBETCTBEHHO cumuTaeM 3¢-
(eKTMBHYI0O TOBEPXHOCTb pacCesTHUSI Topsika
o =1 M2, IpM 3TOM MbI MM€EM TIOTePU Ha TIOTIJIO0-
IieHMe TIPY OTPAKEHMM OT MOACTUIAIoLIel IIO-
BEPXHOCTU R;q,»=100 (201B). Beibupaem oTHOIIIE-
HUEe CUTHAJI/IIyM =27 (BepOSITHOCTb OLIMOKY /ISt
®KM curnana 107 [7]), npu mIyMoBOi TemIiepa-
type T,=600 K, cooTBeTcTBeHHO B dopMyIie
k — mocrosuHag BoapiiMaHa,
OTcroga MMeeM 10JI0Cy IPOITyCKaHUS

)

BHYTpU [IJIC pasHeCEHHBIM C 3a[IeP>KKOM Ha TaKT
B 114-150 MT'11. [IpuHIMI yay4dilieHUs: XapakTepu-
CTUK 10 TOUHOCTH C YUETOM CILIalfHOB OYAeT pac-
cMoTpeH Huke. COOTBETCTBEHHO Tellepb, BbIUMC-
JIUM OOTUIEPOBCKYIO0 4YacToTy F; mpu ckopocTu
BITIA B 250 km/9ac (Vena=69,45 M/cex) u HecyIeii
yacrore f=2,4 ITu o ¢popmyie:

F, =2 X Vggua X f/¢ = 2 X 69,45 X 2,4 X 10°/(3 x 108) = 0,89 kI'n, (6)

C yuéTOM CKBasKHOCTU CUTHAJIA HA TIPUEM U TTe-
pemauyy paBHOrO [ABoiike Q=2, MOXHO BeCTHU
HaKoIIeHue curHaia B Teuenue 0,5618 micek, 3a
OJVIH TIepuoJ, CMellleHMs 1o yactoTe Joriepa, 4To
cooTBeTCTByeT yactoTe B 1,78 kI'l. B [4] MmbI moKa-
3aJM BO3MOXHOCTb BbIfieJieHUsI Mpyu LU pPOBOIi
dunbTpanyuu MHGoOpMaIMKM CO CKOPOCTHIO B 250
6ut/cexk npu ucrnonb3oBanuu ®KM koma B 1000
OUT TIIpM CKOPOCTM CUMBOJIOB B Komge B 38
M6ut/cek. COOGCTBEHHO [OaHHbBI IIpemesn IIpu
HaKOTIJIEHMM OIMPaBAaH TeM, UTO MPU ABVDKEHUU B
69,45 M/cex M MpyU HAKOIUIEHUM CUTHAJIOB B IO-
noce 250 Tn, BIUVIA mepemectutcs Ha 0,2778
MeTpa, TO eCTh, B 9TOM CJlyuyae OIMOKa 3a CUYET
nBokeHus BITJIA mpu TakOM HaKOIUIEHMM He mpe-
Beimaet 0,3 meTpa. IIpu nepegaue Koga co CKOpO-
cThiO B 38 M6uT/Ccex Mbl 3a 0,5618 miicek obecrie-
YMM HakorvieHue 21348 umnyabCOB. JTO O3Ha-
YyaeT, UTO MPU HaAUUMUM OTPaKEeHUS OT 3eMJIU T10-
psanka o = 1 M? 1 oryouieduem B 20 OB 110 ycio-
BuUsIM 110 popmysie (5) Mbl MMeeM SKBUBAJIEHT T10
BO3MOXXHO BBICOTE [0 IPUEMY TAKOTO HAKOIJIEH-
Horo curHana B 0,846 km. [Ipu s3TOM Ipu n3mepe-
HUM CMellleHusT II0 uyacToTe J[loruiepa yroiu

HaKJIOHA aHTeHHBI K TMOACTUIIAIOIEH TTOBEePXHO-
CTHU OTpefe/isIeTcsl COOTHOIIeHVeM KaTeTa K TUIIO0-
TeHy3e B BeanunuHy pasHymo 0,08274231. 1o kocu-
HYCY 9TO 5KBUBaJIEHTHO €0s(85,255%)=0,08272124.
COOTBETCTBEHHO M3MEHEeHMe CMelleHUST YaCTOThI
[oruiepa npu yrie HakJ0Ha M3MepeHUsI K 3eMJIe B
HaTipaBJeHUM JBVMKEHUSI COCTAaBUT BeIUUUHY
€0s(4,745°)= 0,996572725. ITO HaCT CMellleHMe M0
yactote [loriepa o dbopmyse (6) C yUETOM yria
HaksoHa nopsiaka 0,886949725 kI'ti. [Tpy 3TOM BbI-
yucIsieMasi CKOpOCTh OymeT IKBMBAJIEHTa BeIN-
ypuHe 69,21197575 m/cek. OTcrioma pasHmila I10
CKOPOCTU COCTaBUT 3HaueHue MUHYC 0,238 m/cek.
CootBercTBeHHO 3a 10 cexyH[ ommoOKa 6ymeTr B 2
MeTpa, 4To HejomycTumMo. KoHeuHOo, 3Ta Benu-
YMHa MOKeT ObITh YUTEHa Py TOYHOM OIlpefese-
HUM HaKJIIOHA HOpMaiy aHTeHHBI BITIA K nmosepx-
HOocTM 3eMiau. Kak MblI yke oTMedaiu BbIllle, He-
TOYHOCTb YCTAaHOBKM YIJIOB MPU YIIpaBJ€HUM aH-
TEeHHOI B cucteMe KoopauHat BITJIA 3a cuéTt me-
XaHM3Ma YIpaBIeHUs M0 PUCYHKY 22 He A0/KHA
npesbiiaTh 3HaueHus 0,001° B mensix onpepnene-
Huss mecrornonokeHuss BITVIA ¢ TouHocTbhiO 70 1
meTpa Tipu 3ameneHun cuctemsbl GPS. OTtcionma
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npu pobasnenuyu ommoku B 0,001° umeem
c0s(4,746°)= 0,996571281172662. 310 macT cme-
meHue o yacrote Jlorwtepa o popmyie (6) ¢ yué-
TOM yTIJia HakioHa nopsiaka 0,886948440 kI'u. [Tpu
9TOM BBIUMC/ISIEMAst CKOPOCTb OYIeT 9KBMBaJIeHTa
BesuunHe 69,2118754 m/cex. OTCloa HETOYHOCTD
n3-3a ommbku B 0,001 rpamyc paBHSETCS
0,0001003 m/cek. IIOHSITHO, 4TO B 3TOM CJIy4yae
OIIMOKA B OIpefeeHuN o JajbHOCTH 3a 120 mu-
HyT cocTaBut 0,72 m, a BITIA 3a 3TO BpeMs Npoi-
nét paccrosHme B 500 kM. Kak MbI yske oTMeuanu
BbIIIIe, TPEOOBAHMS 10 TOYHOCTM OTIpeIe/IeHMS YT -
JIOBOTO TIOJIOKEHMS JOCTATOYHO BBICOKM, HO
omnbKa, BO3HMKAIOWIAs Py 3TOM, 6yIeT MOoCTo-
SIHHA ¥ MOXKeT ObITh MCK/TIOUEHa ellé Ha JTarle 1mo-
BepOYHbIX M0NETOB BITJIA.

Temnepb omnpenenum, 4eMy paBHa OIIMOKa MMpu
BBIUMCIEHUM CMellleHUs TI0 yacToTe [Joriepa 3a
CYET M3MepeHMs C TaKTOM LM(POBOI AUCKPETH-
3aluUM CuUTHaja Mo YacToTe Jloriepa BHYTpHU
IIJINC B 38 MI'11. Kak Mbl OTMeYasiu BbIllle, KO-
YeCTBO TaKTOB AMCKPETU3ALMM 32 OLUH NepUos, B
0,89 kI', BO BpeMsI KOTOPOTO OCYIIECTBIISIETCS
MPUEM CUTHAJIA IPU CKBAKHOCTU Q=2, MpPU TaKTe
B 38 MI'l coctaBut BeanuuHy 38 MI'1y/1,780262

KI'n=21348. COOTBETCTBEHHO HETOUHOCTb IIpU
= wave

omMbKe B OOMH TaKT OUCKPETU3ALUM B CTOPOHY
yBeJIM4YeHMs JacT KOJIM4uecTBO B 21349 moacumnThi-
BaeMbIX TaKTOB, a B IepecyéTe Ha YaCTOTY CMellie-
Hus 110 Jorutepy 3to coctaBuT 1,77994285 xI'u. U
37eChb Mbl MMeeM pa3HUILY 110 CPAaBHEHUIO C BeJu-
YMHOM cMelleHMsI 1Mo yacToTe Jdomepa 0,89 kI
(69,45 m/cex) B 0,159572 I'ti. 3TO IAET OTHOIIEHME
M3MEeHeHMsI B 4acToTe cMelleHus: o Jloriepy B
0,9998207 pa3, 4YTO COOTBETCTBYET CKOPOCTU
69,437548 m/cex u olnbKe B onpeneeHu CKOpo-
ctu B 0,01245 m/cex. Torma uepe3s MUHYTY OII6Ka
B OIpefeleHuy MPOIIeHHO IalbHOCTU OymeT
0,747 M TIpU MPOXOXKIEHMUM PACCTOSIHUS B 4167 M.
OTciopa cienyeTt, YTO HAJO MCKATh ITyTU CHIKe-
HUSI OIIMOKY T10 OTIPeIeJIeHNI0 CMeIlleHus 110 Ya-
croTe JJoriepa. Tak HETOUYHOCTD M3-3a AUCKPETU-
3aIlMM MOXKeT ObITh CHIDKEHA, eC/TM yUeCTb aMILIN-
TYAy BbIEesIeEMOT0 CUTHa/la CMeIlleHUSI YaCTOThI
Horepa n 06ecreunTh anmpoOKCUMAIINI0 Ha OC-
HOBe pa3HUIIbl aMIUIUTY], B MeCTe Iepexojia uepes
HOib. B [4] MBI mokasamy, 4TO COIVIACOBaHHAs
undposast duiabTpauys B [VIVC 1o AucKpuMuHa-
LMOHHOM XapaKTepucTuke (Cos_s3), IO KOTOPOi
obecrieumBaetrcs pabora (a3oBOit  aBTOIOI-
ctpoiiku yactotel (PAITY) mmeeT TpeyronabHYIO

dopmy (XORA3 BUF) rokasaHHyI0 Ha puUCyHKe 25.
=[G
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Puc. 25. BapuaHT HaKOILJIeHNST KOJia B 64 6UTa C YaCcTOTOM cMelneHus B 23 KI'TJ
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OTcioma MbI MOXXEM JOCTaTOYHO TOYHO Ha OC-
HOBE Pa3sHUIIbI aMIUIUTYH, ONpPeneanTh TOUKY I1e-
peceueHMs C HYJIEM [IJiS OLEHKM CMEIIeHUS IO

yacTore Jloriepa, ¢ y4ETOM HaKOILJIEHHOM aMIIIn-
TYIbl CUTHAJIA II0 PUCYHKY 26.

Puc. 26. [IuckpeTusaiys npu mudpoBoit GuabTpaium ¢ TakToM B 38 MI'11

W3 pucyHka 26 Mbl BUAUM, UTO TOYHOCTb OTpe-
IeJeHus] MeCTa MPOXOXKIEHNUS Yepe3 HOJb OymeT
3aBUCETh OT TOYHOCTU OIpeAeseHNUs] aMIUTUTYI,.
ITpu ALII ¢ paspsgHOCTBIO B 14 GUT MBI MMeeM
BO3MOXHBII pa3Max M3MeHeHMsI 10 UUCTy rpaja-
uuit Ha BeaumumHy £8192. OTo uncio 6ymeT usme-
HSITBCSI TIPU TPEYTOJIbHOI (hopMe T10 PUCYHKY 26
npu 1ubpoBoii GUIbTpalMM OT MaKCMMyMa [0
MMUHMMYMa 3a 5337 TaktoB mpu yactore 0,89 kI,
[Tpu MuHetHO hopMe 3TO paBHSIETCS U3MEHEHUIO
B 3 rpagauyuy Ha pacCTOsIHMeE OAHOro Takra. OT-
CloJla BO3MOKHO TepeceyeHye HYJS B 3 TOYKax
Mexay Taktamu. C y4€ToM CIUiajiHa U3 OABYX CO-
CeIHMX TAaKTOB, HAXOMSAIIMNXCS MEXIY HYIEM, Mbl
uMeeM I10 3 rpafaluy Ha KaXKablii TaKT, COOTBET-
CTBEHHO KOMOMHALIMM Tpafaluii mamyT 9 Touek
rnepeceveHye yepes Houb. [Ipu criaiiHe OT 3 Tak-
TOB MbI 6y/IeM MMeTh 27 BO3MOXHBIX TOUEK Iepe-
ceueHUs] yepe3 HOJNIb MEXOY ABYMS COCEIHUMU
TaKTaMy, HaXOASIMUMUCST Mexay Hyneém. C yue-
TOM TOTO, YTO OOMH KpaifHUi1 TaKT IIPU CIjlaiiHe
U3 TPEX TAKTOB MOXXET HaXOJUThCSI KaK A0 TOUKHU
repecevyeHusI C HYJIEM, TaK U IMOCJIe, TO BO3MOXHOE
KOJIMYECTBO TOYEK MepecevyeHust C HyJIEM yBeJIu-
yyBaeTcs M0 54. U Torma yuyéTr aMIUIUTYObI JacT
YMeHbIIIeHYe OMMOKY B CKOPOCTU IO BEJIMUMHBI
0,00023 m/cex. B aTom citydae 3a 60 MUMHYT ABVOKe-
Hust BITJIA ommbKa OIeHKM MeCTOTOIOKeHMS OY-
met paBHThC 0,83 meTpa, ripu 3Tom BITVIA nepe-
MecTuUTcd Ha 250 KM. [TOHSITHO, UTO 3TOT pacuéT
cliesiaH C YIETOM JOCTYDKEHMST HEOOXOMMOi UyB-
CTBUTEJLHOCTU HA JAIbHOCTU B 846 MeTpOB 3a
cuéTt HakorieHus 21348, npu monoce B 890 I'.
OpHako, ucxons U3 ckopocty BITJIA B 69,45 m/cek
MbI MOXKEM CJIeJIaTh OLIeHKY Ha OCHOBE TSITU TIepu-
onoB. OpHako, ucxons u3 ckopoctu BITIA B 69,45
M/CeK, Mbl MOXeM CJieJlaTb OIleHKY Ha OCHOBeE
NnITU TepuomoB (rmonoca B 178 T'r), uTo emé
00JIbIlle CHU3UT OIIMOKY BbIYMC/IEHUSI CMELIeHMUs
o uactore Jloriepa. [Ipu aToM ommbKa 3a CYET
npwkenust BITJIA cocraButr BennuuHy (69,45

m/cex*5)/(890 I'p)=0,39 M. CiiemoBaTeabHO, aBTO-
HOMHBIN mpoxon BITIA Ha manbHOCTh B 250 KM-
500 KM € BbIUMCJIEHMEM 3TON JaJIbHOCTU 10 CMe-
IEHNIO YacTOThI JIoTIepa B TeueHue yaca obecrie-
yuT C6pPOC Irpysa ¢ TOUHOCTHIO 10 MeTpa. OTMETUM
elié pas, 4YTo, Tpe60BAHUS K TOUHOCTY YCTAaHOBKU
yIjla HakJIOHa MeXaHM3Ma YIpaBlIeHUs [0 pU-
CYHKY 22, TIpU COYeTaHUM MeCTa OIpeaeeHus
BITVIA meTonmOM, OpeAdJIOKEHHBIM HamMu IO pU-
CYHKY 23, B COUeTaHUM C TOUHOCTbhIO OTIpeie/ieHUsI
OaJbHOCTU NyTU TipoligeHHbIM BIIJIA Ha oCHOBe
JAHHBIX 110 CMeIlleHuIo Io vyacTtoTe Jlomiepa 3a
MaJiblii IPOMEKYTOK BpeMeHM, MOTYT ObITb CHMU-
KeHbl. JTO OOCTUTAeTCS 3amMepaMyu 3HaYeHUM
IATbHOCTE B Pa3HbIX TOUKAX MECTOMOJIOKEHWUS
BIIJIA depe3 TpUaHTYJISIIMOHHBIE METO/IbI BHIUMC-
JIeHVi, YTO Hamyu 6bUI0 paccMoTpeHO B [3]. ITo-
HSTHO, UTO ITepexof Ha 6ojiee BbICOKME HECYIIye
yacTOThI MopsiaKka 5 I'TH yaydIIuT yCIoBUST OTpa-
)KEHMSI OT TIOBEPXHOCTU 3eMJIM U YMEHBIIUT
OIMOKY B BBIUMCAEHUM CMENIeHMSI 4acTOThl [o-
miepa. 37ech BO3MOXKHO yCpeIHeHMe 1o 60Jib-
niemMy KOJIMYeCTBY MePUOL0B, OOHAKO 371eCh IPO-
UCXOAUT yXyJLIeHKe M0 U3Ty4aeMOi MOIIHOCTU U
IJIOMAAM TIOBEPXHOCTM aHTEHHBI, UTO TpebyeT
KOMIIPOMMCCHOTO peuieHusi. Hamo otmeTturs, 4To,
TaK KakK OTpakeHMe OT MOBEPXHOCTU 3eMJIM CBSI-
3aHO C TOTJIOLIEHMEM UM YXYAIIaeT OTPaKEHHBI
curHai Ha 20 gb, To oTpaxkeHMe OT MeTajiuJe-
CKMX ToBepxHocTelt 6ymer Ha 20 AB BbIme. 3TO
MO3BOJISIET OMpeeisITh HAXOXKAeHMe TaKUX 00b-
€KTOB KaK TaHKU U apTUWUIEPUIACKUE YCTAaHOBKU
mpu o =1 mM? (B peanbHOCTU 3(p(PeKTUBHAs IO-
BEPXHOCTDb paccessHys ropaszo Bblllle) Ha JalbHO-
ctu 846 mx(100)4=2,675 kM. OZHOBpEMEHHO,
CII0co6 ompefeneHs yIJIOBOrO IOJIOKEHMS, pac-
CMOTpPEHHBII1 BbIIIE, MMO3BOJIUT OCYILECTBUTH U
HaBeJieHMe Ha 11eJib. [Ipy 3TOM eCTh BO3MOXKHOCTD
OIpenensTh ¥ CKOPOCTh ABVDKEHMS 11eJM C HaBee-
HMEM B YIIPEXIAONYI0 TOUKy. Takum obGpasom,
Mbl BUOUM, UTO Mpepjaraemblii paguo-MOLyJb
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MMeeT BBICOKYI0 ITOMeXO03alUIEHHOCTb ¥ MHO-
rodyHKIMOHAIBHOE MIPMMeHeH)e KaK B KauecTBa
CpencTBa CBSI3Y, paJuoyIlpaB/leHus, Tak U B Kaue-
CTBe obecrieueHMs] HaBUTalMU M paiYoloKaTopa.

CoOTBeTCTBEHHO Tellepb MbI JOJIKHBI PaCCMOT-
peTb BOIIPOC O MUTaHUM paguo-monyias B BITIA.
Iyst BITIA manoit JanbHOCTYU OJiS1 TUTAHUS TIpefi-
JlaraeMoro paguo-MOZIYJISI MOKHO MCIIOJb30BaTh
aKKyMY/ISITOpPHYI0 6GaTapeiKy, pasMeliéHHYI0 Ha
CaMOM YCTPOIICTBE OTHEIbHO OT OOILIETO MCTOY-
HMKa muTaHust Ha BIUIA, Tak Kak BpeMs paboThl

BITJIA mano. IIpu sToM niepenauy nHbOpManum ot
pagmuo-Momyist K yerpoiictBaMm BITVIA u o6paTHO
MOXXHO oOcCyIIecTB/IsATh uepe3 Wi-Fi, ycTpoiicTBO
KOTOPOrO MOXXeT ObITh BCTPOEHO aHaJOTUYHO
TOMY, KaK 3TO clieJlaHO B cMapTdoHe. Ho Bo3mo-
>KeH M MHOV BapMaHT, KOraa MUTaHue U repenavy
MHpopMalMM K BpallaloliemMycs paguo-MOILy/Ii0
MOXXHO OCYLIECTB/ISITb 4Yepe3 M30JUPOBAHHbIE
MOJUIMITHMKY, PacIlOOKeHHbIe Ha OCK Bpallalo-
LIerocst CTEPXKHSI 3JeKTPOABUTraTesis], HallpUMep,
10 PUCYHKY 27.

ITuranue
N VIIa
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INaTu-anTeHHa ¢ paguo-MOIyIeM
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YIIpaBIICHUS

Puc. 27. Cxema coequHeHMS BpAIIAOIIETOCs Paguo-MOIYJs C TaTd aHTEHHOM C 3JIEKTPOABUTATEIEM
¥ MeXaHM3MOM YIIpaBaeHus TI0 PUCYHKY 22 C epefayveii JaHHBIX B yCTPOICTBO nepeaaun gaHHbix (YII)
U IIUTaHUEM

3aech, K BHYTpeHHel CTOpOHe KOJblla MOf-
IIUITHUKA, KOTOPBIV COeAVMHEH Yyepe3 U30IUPYIO-
1jee KOJblO0, BIIPECCOBAaHHOE B MeTa/IIMUEeCKUIi
CTep>KeHb BpallleHusl, TOABOAMUTCS ITPOBO/, HATIPSI -
SKeHUST MATAHUS WK TIPOBOJ, Tiepeauy JaHHbBIX.
CbéM HampsoKeHUsT MUTaHUS TTPOUCXOAUT C BHeI -
Hero KoJjblla MOAUIMIIHMKA uepe3 MIapuKu TOoJ-
MIMITHUKA (Oj1s1 GOJbIei TUIOMIaAY KOHTAaKTa MO-
I'yT OBITH POIVKK). BO3MOXKHA Takke cxema Iepe-
Iauyy MUTAHMSI HA OCHOBE TaK Ha3bIBaeMbIX 3JIeK-
TPOILETOK, UCTIOIb3YEMbBIX B 3JI€KTPOLBUTATEIISIX,
a uHbopmauus 6ymeT nmepenaBatbcs yepe3 Wi-Fi.
[MonstHO, uTo BITJIA MOTYT MCHOMB30BATHCS [JISI
JIIOCTaBKM TOJIE3HOTO Ipy3a YYaCTHUKAM BOEHHOM
orepanyuy Ha TeaTpe BOeHHbIX felicTBuii (TB]l) Ha
TEPPUTOPUI0. TIPOTUBHUKA. M1 BO3MOXHA CuUTya-
Vs, KOTJa HajJuuye MmoMex CUCTeMe HaBUTaluyuu
He aCT BO3MOXKHOCTU OMNpeneanTb TOYHO MeCTO
HaxoxaeHus. B sTom ciyuae, mpu mIpuUOBITMM B

npexronaraemslit paitoH, BITVIA dopmupyet cur-
HaJl 3aIpoca Ha CBI3b N0 KOLOBOMY CUTHAIy C
OOJIBIIMM HAKOIUIEHMEM, ¥ Ha OCHOBAHUMU CKPbI-
TOrO KOJOBOIO OTBETHOTO CUTHaJIa HauyMHaeT
ompeJiejieHMe ero MeCTOIIONIOKeHMSI 10 MeTO.Y,
pacCMOTPEHHOMY BBIIIE C YYETOM TPUAHTY/ISIIN-
OHHOIO MeTopa 110 [3]. Ha ocHoBaHuu omnpenerne-
HUSI MeCTOIIOJIOKeHUs TIPOMCXOOUT ABVDKEHUeE
BIUIA, a 3ampoCHO-OTBETHAs CUCTeMa IMO3BOJUT
TOYHO OCYIIECTBUTH COPOC MOJIE3HOTO Ipy3a.
Takum o6pa3om, B pe3y/abTaTe MPOBEIEHHOTO
aHa/iu3a Mo ONTUMM3aLUM KOHCTPYKIIMU TIpe/ijia-
raeMoro paguo-mMomy/si Mbl BUAMM, UTO YXKe celi-
yac Ha OCHOBE paJioieTasiei muprnorpeda MOXKHO
KOHCTPYMPOBATh SKCIIEPUMMEHTATIbHbIE 06pa3IIbl
IIJIS. TIPOBEPKM BO3MOXKHBIX PEXMMOB PabOThI U
naxxe KoHcTpyupoBaTb ADAP. Kpome Toro cue-
JJaHHOe O00OCHOBaHME KOHCTPYKIMM TOBOPUT O
TOM, YTO HUKAaKOT'0 Ipyroro 6osee
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MePCHeKTMBHOTO HampaBieHUs pPa3sBUTUSL paguo-
MOZYJSL C YYETOM MMOMEXO3AIIUIIEHHOCTU U BBI-
TTOJTHSIEMBIX (DYHKIINI IIPOCTO OBITH HE MOsKeT. Bo-
Jiee TOro, HM OJIHa 3apyOeskHas GrpmMa He CMOKET
MOCTaBUTh Takoe MHOTOQYHKI[MOHATbHOE
ycTpoiictBo. YiydieHuss GyOyT IPOUCXOAUTH
TOJIBKO Yepe3 Co3aHye MMHUATIOPHBIX paguoze-
Tajeit, B BUIe MUKPOCXeM C YMeHbIlIeHUeM dHep-
ronoTpe6/IeHUS C YIETOM COTIIACOBAHMS C YACTOT-
HBbIM MATIa30HOM I1aTY-aHTEHH (BO3MOXKHO B 6y-
oylieM TMpU HaAuuuu pajguopeTtaseil MKUPOKOro
JyarnasoHa 4aCTOT UCIO0J/Ib30BaTh ChEMHYIO KOH-
CTPYKUMIO NTaTy-aHTeHH). OLHAKO ¥ B 3TOM ceifdac
Y>Ke IOCTUTHYT TpakTuuecku Makcumym. OmHO-
BpEeMEHHO rabapuTHbIE pa3Mephl MMpe/IIaraeMoro
paguo-Monysisl 1O [JIMHe, IIMPUHE U BBICOTE
Takke TMPaKTUUYECKM OINTUMAaJbHbI M COOTBET-
CTBYIOT COBpeMeHHbIM cMapTdoHaM. IToTpebite-
HMe MOITHOCTU IMGPOBBIX MUKPOCXEM PACTET C
TTOBBIIIEHMEM YaCTOTBI, UTO TPeOYeT OXJIaKIEeHE
yepe3 pammMaTopbl, OXJIaXKIEeHME Takke HEoO6XO0-
IVMO U JJ151 yCUTUTeJelt MOIHOCTH, & 3TO He M03-
BOJISIET YMEHBIIUTb pasMepbl paguo-MOAY/sl MO
TOJIIMHE. By mpsiMOyrosbHOV (OPMBI ITO3BO-
JiSeT MUCIO0JIb30BaTh IMaTy aHTEHHblI C HaIUM4YMEM
OCHOBHOTO JIy4ya aHTeHHbI B ¢opme summIca. 3a
CYET 3TOrO MobaBisieTcss QyHKLMSI, 00ecIeunBa-
uias HaBelleHMe TI0 MeTOAYy, PacCMOTpPeHHOMY
BbIllle, @ TaKke BO3MOXHO OTCTPOIKa OT MCTOY-
HMKA TIOMeX He TOJIbKO TPaAUIIMOHHBIMM METO-
IaMu, HO U 3a CUET IOMaJaHusl UCTOUHMKA [ToMeX
B TOUKY XapaKTepUCTUKY AMarpaMMbl HaIllpaBjIeH-
HOCTY C HYJIeBbIM 3HAaUeHMEM.
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ACJIAHOB AuBap PammuHoBu4
BoeHHbli1 yHuBepcuTeT UM. KHsI3s1 A. HeBckoro MunnctepcrBa O60poHb! PO,
Poccus, r. MockBa

IMXEIIXOB Anuoek 3aypoBud
BoeHHbIN yHUBepCcUTET M. KHsI3 A. HeBckoro MunmcrepctBa O60poHbI PO,
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HayuHutii pykosodumens —kandudam nedazozuueckux Hayk Epononos Eezenuti [Temposuu

METOIUKA PABOTBI O®UILIEPA-TIOJINTPABOTHUKA
10 ITPOPUIAKTUKE PEJIUTMO3HOI'O DOKCTPEMM3MA
B BOOPYXEHHBIX CUJIAX POCCUIMCKON ®EIEPAIINN

AHHOmMauus. B cmamoee paccmomperda mMemoouxka pabome! ouyepa-noaumpabomuuxa no npogunakmuxe
penuzu03H020 skcmpemusma 8 BoopyxcénHwix Cunax Poccutickoii @edepayuu, npusedeHs! ucmopuueckue Gpaxmat,

nokasadHa peaiausauus MemoOuKu Ha npakmuke.

Kniouegsle cnoea: ouyep-nonumpabomuuk, Memoouxa, npoguaakmura, peiueuo3Hslii IKCMpemMusMm.

B HacTosIee BpeMsT aKTyaJbHOCTh ITPOduMIaK-
TUKU PETUTMO3HOTO 3KCTpeMmsma B Boopy-
>kéHHbIX Cuitax Poccuiickoii @emepainiy He BbI3bi-
BaeT COMHEHMSI.

Baskneiiuieit, B TO ke BpeMs LIEHTPaIbHO IIPO-
61eMoii B MeToAuKke paboThl C BOEHHOCITYKa-
UMMMW, TPUBEP)KEHHBIMMU K KpaliHe pailKaIbHbIM
B3T/ISIIAM SIBJISIETCSI pa3/IMUHbIe aCleKThl B3aMMO-
IeliCTBUSI C BOEHHOCTYKAIMMM APYTOr0 Bepouc-
roBegauust. OQuiep-rmoauTpaboTHUK TIPU ITOM
IleJlaeT OCHOBHONM YIOp Ha MPOMWIAKTUKY AaH-
HOTO PagMKaJIbHOTO MPOSIBIEHUS U MPU MOMOIIU
MOJIEePXKKU CO CTOPOHBI AYXOBEHCTBA U NIPYIUX
BEIOMCTB BeIET pabOThl IO HEIOIYIIEHUIO TPO-
SIBJIEHUS] SKCTPEMUCTCKUX B3TJISL0B ¥ HAKIOHHO-
CTel y BOEHHOCTYKallMX.

Metoauka paboThl oduilepa-IoJIMTPAOTHIKA
10 MPOGUIAKTUKE PETUTMO3HOTO SKCTPeMM3Ma
OCYIIEeCTBJISIETCSI B COOTBETCTBUM C HOPMATUBHO-
MPaBOBbIMM aKTaMM, KOHCTUTYIIMEN U yCTaBaMu
Boopyxxennbix Cun Poccuiickont ®enmepauum, a
TaKKe B COOTBETCTBUM C IPYTUMU PYKOBOISIIIUMN
IOKYMEHTaMMU.

Kak 13BecTHO, 9KCTpeMM3M B CaAMOM OOIIeM
BUJle XapaKTepu3yeTcs KaK IMPUBEPXKEHHOCTb K
KpallHMM B3IJISIAAaM M [ENCTBUSIM, PaaVKaIbHO

OTPUIIAIOIIVIM CYIIECTBYIOIINE B OOIECTBE HOPMBbI
U IpaBUja, B CTPeMJIEHUM TIEPEYCTPOIICTBA MUPa
B COOTBETCTBUM C PEIUTMO3HBIMM (yHIAMEHTa-
JIUCTCKUMM B3TJISIIAMMU.

PeuMrnosHeIi IKCTPEMMU3M — 5TO 000POTHAs
CTOpOHa JI060i1 penuruy, ee TeMHasl, OIacHas
CTOpPOHA, AEMCTBYOWAs I0f, BUOOM BjeYeHUS K
penuruy, 3aposkkaasi M pasBuBas Oe3HPABCTBEH-
HbI€ B3IJISIIbI Y IIPUHIIAIIBI, BIEKYIIIVE BPeI MHTe-
pecaM JINII WX 11eJI0TO OOIIecTBa, 3aKII0YaloIy-
ecsl B paspylIeHuy O6IIenpr3HaHHbIX HOPM MO-
pajiu 1 IpaBa, IPeIsTCTBYIOIINEe CTAHOBAEHUIO U
Pa3sBUTHUIO MHCTUTYTOB I€MOKpPaTUM U TPaKIaH-
CKOTO 001I1ecTBa.

PenmuUruosHslii 9KCTPEMM3M, 3TO HE UYTO MHOE
Kak KyJbTUBMPOBAHHOE COBpeMeHHOe pPabCTBO
JII0fiell, OCHOBaHHOe Ha IMPOMbIBaHME MO3TOB U
KOHTPOJIMPOBAHMM CO3HAHUSI YeoBeKa IyTeM
TICUXOJIOTUYECKOTO MPOrPaMMMUPOBAHMS.

Oduiiep-nomUTPpabOTHUK IOKEH OBITH BCE-
CTOpOHHE Pa3sBUTHIM, 3HATh HOPMbI ¥ MOPAJIM He
TOJIbKO CBO€J1 peuruu, K KOTOpOit OH MpUIepsKu-
BaeTCsl, HO U MPUHIMUIIOB aTeu3Ma U JOCKOHATbHO
3HATh MCTOPMIO, IIEHHOCTY ¥ HOPMbI BCEX DPeJy-
T'Uit, BHE 3aBUCUMOCTH OT TEPPUTOPUATILHOTO pac-
ITOJIOKEHMsI BOMHCKO YaCTH.
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Bo BCcSIKOM citydae BasKHO ITOHMMATh, YTO Y HAC
CBeTCKasl CTpaHa, He CYIIeCTBYeT KaKoii-1mbo
0bUIMATBHON TOCYJapCTBEHHON PEIUruu U HU
OIHO U3 HUX He MPU3HAETCS 00513aTebHBIM WA
MpeAnoUYTUTETbHBIM.

[1aBHOJM TIPUUMHOI BCE 3XKe SIBJSIETCS OTCYT-
CTBME TIOJHOLIEHHBIX 3HAHMII 00 OCHOBAaX pesu-
MM, He3aBUCUMO OT comep>kaHus rmocienHeit. He
BaXXKHO, UZET peub O XPUCTUAHCTBE, UCIaMe, Nyaa-
usMe " T.J.

DTo, B CBOIO OUepe/ib, CO3AAeT OJIaronpusiTHbIE
YCIOBUS [JIST UAEO0JIOTUYECKUMX MAHMMIYJISLUI CO
CTOPOHBI Pa3JIMYHbIX BHEIIHUX CUJ (CermapaTucT-
CKUX TIOJIUTUYECKUX TeUeHMit, paaduKaabHbIX Tep-
POPUCTUYECKUX TPYNIUPOBOK, CHEICTYKO WHO-
CTPaHHBIX TOCYLAPCTB).

OCHOBHa# Lieib PEIUTMO3HOTO 3KCTPEMU3MA —
MIPU3HAHME CBOEN peiurum Benyllein u nopasiie-
HMe JPYIuX peIUTMO3HBIX KOHbeccuil yepe3 ux
MPUHYXAeHMe K CBOeil CucTemMe peauruo3HOi
Bepbl. Hanbosee sipble 9KCTPEMUCTBI CTaBSIT CBOE#
3a4a4eri co3gaHne OTOeNbHBIX PEIUTUO3HBIX CEKT,
IMpaBOBbIe HOPMBI KOTOPOTO pacCIIpOCTPaHEHbI HA
BCeX BOEHHOCJTYXKAIlIMX BHE 3aBUCUMOCTU OT Be-
poUCTIOBefaHMS.

Kak ompemenutb oduiiepy-noauTpaboTHUKY,
YTO BOEHHOCTYKalllMii MpUBEpPKeH K TeM WIn
VHBIM paAMKadbHbIM B3risggamM? s 3TOro ecThb
pasinYHbIe TECTbI, TPUBOASIIMECS C BOEHHOCIY-
SKaIIMMM, 17151 BbISICHEHUST TIPUBEPSKEHHOCTY JINY-
HOTO COCTaBa K paAMKaJbHbIM B3T/saam. Ilo pe-
3yJibTaTaM TeCTa CO3[4a€TCs TaK Ha3blBaeMas
«['pynmna pucka» uan «I'pynra AUMHAMUYIECKOTO
KOHTPOJISI» — BOEHHOCTyXallye, KOTOpble TO/DKHbI
HaXOIUThCSI TOJ, KOHTPOJIEM, BOEHHOC/yXKallye
HauboJiee CKIIOHHbIE K IeBMaHTHOMY ITOBEIeHUIO.
YTO0OBI OIpeie/INTD IPUBEPSKEHHOCTD K PEJIUTHO3-
HOMY 35KCTPEMM3MY CYILIECTBYIO OIlpefesieHHbIe
MMPU3HAKN:

e  HeETepnMMOCTb U JKeCTKOCTb, KOTOpbIE 3a-
CTaBJSIOT BOEHHOCTYXKAIIero cJerno CcjiefoBaTh
MUCK/TIOUMTETbHO CBOMM COOCTBEHHBIM MHEHUIO U
npefpaccygkaM M He TMO3BOJSIIOT 3KCTPEMUCTY
MIPUHUMATh BO BHMMaHMe MHTEPEChI IPYTUX BOEH-
HOCJTY>KaIllUX;

e  IIOKa3Has M IIOCTOSHHAsI Ype3MepHOCTh B
pPeINTMO3HOM ITIOBeJleHUM TeHIeHLVMs 3aCTaBUTh
IPYTUX MOCTYNAaTh TaK Xe;

° OTKa3 OT cyiegoBaHus ycrapam BC PO;

e  rpy0as u peskast MaHepa OOIIeHus ¢ opu-
LIEPCKUM U CEP>KAHTCKMUM COCTaBOM, B SKECTKOM U
KaTeropuyHOM ITOOXOIE;

e  HapyllleHMe BOEHHOCJTYKalMM pacIrio-
psiiKa IHS, perjiaMeHTa CIYYHOTO BpeMeHM, IOf,
MIPeaI0rOM PeJIUTMO3HBIX IIPUUYMH;

e  HecoOMOmeHMe efMHOHAYAIMe U OTKAa3 OT
BBITIOJTHEHMSI TIPUKA30B KOMaHIMPOB, KOTOPbIE 10
MHeHMe 3KCTPEMMUCTA, YHUKAIOT ero JOCTOMHCTBO
¥ HapymIaloT CBOOOTY BepOMCIIOBEIOBAHMS.

PaccMoTpeB NMpUUMHBI, LI€JIN TPU3HAKMA MOKHO
chenaTh YMO3aK/IIOUeHNWe: eCyiM yKe BOeHHOCY-
SKalllMii COOTBETCTBYET BCE BbIIIENIEPEUMCIIeH-
HOMY, TO €ro BpSIJI JIM YTO-TO OCTaHOBUT. [TocMOT-
peB Ha3ajl, Ha Hallly MCTOPUIO, Mbl MOSKEM CKa3aTh:
€CJIM YKe UeJIOBeK HaieBaeT Ha cebs IosIC Iaxua,
TO €ro yke BpSII JIM YTO-TO OCTAHOBUT, a 3TO, B
CBOI0 OUepe/ib, yallle BbITEKaoIIMe MOoCaAeICTBUS
PEeIUTMO3HOI0 SKCTpeMu3Ma. B cBsI3u ¢ 9TuM odu-
LIePbI-TIOIUTPAGOTHUKY JOJIKHBI ITIPOBOIAUTH ITPO-
bunakTUKY, C 11eJIbI0 UCK/TIOUeHMSI HOBBIX CJIyUaeB
MIPOSIBJIEHUS] PAIUKAIbHBIX B3IJISIOB Cpeiy BOEH-
HOCJTY3KallMX.

[[InpoKy1o M3BECTHOCTb IIOAYUMJI MHLMUIEHT,
npousomenmuii B 2010 r. B ogHOI 13 BOMHCKUX
vacteil [lepMckoro kpasi, Ha3BaHHBIN JXypHaIU-
cramu «Mcmamckuii 6yHT». ITo manabiMm CMU 60-
Jiee CTa BOEHHOCTYKaIMX U3 MYCYJIbMaHCKUX pe-
TMOHOB OTKAa3aJIUCh BBIMOJHSITD MPMKa3bl opuile-
poB. XOTs1 (HakT O CAYUMBIIEMCSI COOBITUM OBLI
OITPOBEPTHYT BOEHHBIM KOMaHIOBaHMEM, BCe Ke
KOMAaHAMp BOMHCKOI yactu 11 oktabps 2010 roga
B XOJle 3acelaHus] MeKXKOH(pEeCCHMOHAIbHOIO CO-
BeTa, 00paTwiIcd K JYXOBEHCTBY PETMOHA C MPOCh-
60i1 OKa3saHMM MTOMOIIM B PeIIeHUY BO3HUKIIEro
Ha TePpPUTOPUM BOEHHOM YaCcTy MHLIMIEHTA.

TOT Ciryuait He ocTasics 6e3 BHMMaHMs. [Iyxo-
BEHCTBO IlepMcKOro Kpasi pas3bsICHUIM 3TOT CITy-
Yyail TeM, YTO B BOMHCKMX YaCTSIX HayaJu BCE
60J1bllIe ¥ 60JIbIIe 60POTHCS 32 CBOM IIpaBa BOEH-
HOC/Ty)Kalllye, KOTOpble He TMPU3HAIOT HUKAKOM
BJIACTM HaJ cOO0Ji ¥ TTOPOiT BHIXOIST M3-TI0, KOH-
Tposst opuiiepoB. VI HEKOTOPbIE CBOM TTOCTYIIKM,
Oyob TO OTKa3 OT pabOThl MM HEBBIIOJHEHME
MPUKa30B KOMaHAMPOB, OHU MOTUBUPYIOT TIpU-
HaJJIeKHOCTBIO K CBOei penurum. 1 oHM gaske He
3ayMbIBAIOTCSI O TOM, YTO CBOMMM ITOCTYITKaMMU
cunbHO «[logMaunuBaloT» 06pas CBOei peurum B
rjlasax o6mecTBeHHOCTU. Oduilephl Xe, B CBOIO
ouepenpb He 061a7ast JOCTATOYHBIM KOJMUYECTBOM
3HAHUIA O PeJINTUM, O TOM, UTO MOKHO JIeJ1aTh I10
peJIUTMM, a UTO HeJIb3ST — UAYT Ha TTOBOAY Y CBOUX
IIOOUMHEHHBIX. A 6€3HAKa3aHHOCTb, B CBOIO O4Ye-
penb, emié 6Gosblie MoasamopuBaeTr coiamaT. OT-
croga — 6ecrpemern.

HecMoTpst Ha TO, YTO MOJOOHBIE MHIVIEHTHI
HOCST eOMHMYHBIA XapakTep, caM (GakKT ux
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Hannuus B BoopykeHHbIx Cunax PO 3acrasiser
BCepbe3 3ayMaThCsl O AOCTATOYHOCTYU TPeAIpu-
HSITBIX MEP I10 TPOGUIAKTUKE PETUTMO3HOTO IKC-
TpeMusma.

B Takux ciayvasx oduiep-noanTpaboTHUK
JIO/DKEH yMeTb T'PaMOTHO NEePeBOAUTb pasroBOP
CCbUIASICb Ha 3aKOH M TIPMHMMATh pelieHus
TOJIbKO MCXO[ISI U3 OCHOB, YCTAHOBJIEHHBIX 3aKO-
HOM, TaK OH pacIpoCTpaHsIeTcs] Ha BCeX, BHe 3aBU-
CMMOCTH OT BEPOUCIIOBELaHNS.

YacTb 4 ¢T. 8 @3 «O cTaTyce BOEHHOCTY>KALMX»
YCTAHOBMUJIA, YTO «BOEHHOCTYXKalllye He BIIpaBe
OTKa3bIBAThCS OT VICIIOTHEHUSI 06SI3aHHOCTEN BO-
€HHOJ CJTy>KObI 110 MOTMBAM OTHOILIEHUST K Peu-
rn». DTO TpebOBaHMe TOHSITHO, TaK Kak Jjrobast
apMus yTpaTUT 60eCIiocOOHOCTh B CTyyae, eciu
BOEHHOCTyXXallye GyayT MMeTh BO3MOXXHOCTb B
06071 3apaHee HeIpenCcKasyeMblii MOMEHT He
BBITIO/THATD MPUKAa3bl M MHbIE 00SI3aHHOCTY BOEH-
HOJ1 CJTY>KOBI, CChIIIASICh HA PEIMTUO3HbIE 3aIIPEeTHI.
Ecny rpakgaHyuH npefosnaraeT, YTO NPy MPOXOXK-
IeHUY BOEHHOJ CTY’KOBI OH MOXKET MOIACTh B CU-
Tyauuy, KOTJa VCIIOJIHeHe 00S3aHHOCTe! BOeH-
HOM CJTY’KOBI OKakeTCsI HECOBMECTMMbBIM C €ro
yOeXKIeHUSIMM, eMy cjaeayeT 3abiaroBpeMeHHO
3asIBUTH O >KeJlaHUM peann30BaTh CBOe MMPaBO Ha
MMPOXOXIEeHMe aJIbTEePHATMBHOM TIPaXIaHCKOI
CJTyK6BI, KOTOpAsT TAKKe TTPelyCMOTPeHa 3aKOHO-
JaTeIbCTBOM.

Ouenb 35(PGEeKTUBHBIM METOIOM B CIIydasix
MIPOSIBJIEHUST PeIUTMO3HOTO 3KCTpeMMU3Ma SIBJIsI-
eTCs OTIIpaBJIEHMsI OT3bIBA II0 MeCTY POXKIEeHUS
UM B obpasoBaTenbHOe yupexxgenue («IIrucbmo
Ha Popuny»). JauHbiii meton 3ddeKkTuBeH TeM,
YTO BOEHHOCTYKalIMe 60JIbliie BCETO MpeaocTepe-
raloTCs TJI0XOTO MHEHUS O HUX OT CBOMX POIHBIX
" GNIM3KUX, TaK M0 OKOHYAHWIO BOEHHOI CITYKOBI
OHM BO3BpalllalOTCsl NOMOM. Takke CyLIeCTBYIOT
npyryve 3¢ GeKTUBHbIE METObI, 3TO: TMUHbINA ITPU-
Mep; CTaBUTh B IPMMeEP BOEHHOCTY)XAIIMX U3 pas-
JIMYHBIX PEJIUTUO3HBIX 00beIVHEHMIT; OKA3bIBATh
coneicTBYe IT0 BOIIPOCaM BEPOMCIIOBEaHMSI.

B kauecTBe MpoGMIAKTUKM PETUTUO3HOTO IKC-
TpeMu3Ma BOEHHO-TIOIUTUYECKMEe PAOOTKY B TeC-
HOJi B3aMMOCBSI3Y C PEJIUTMO3HBIM JyXOBEHCTBOM
IIO/DKHBI TIPOBOJUTD CJIeIyIOIIyie MepOTPUSITHS :

e  IIaCTBIPCKME BCTPEUM U Oecebl JyXOBHbIX
JIUL, ¢ BOEHHOCTYXalllUMU — CBOUMMU eJSUHOBEep-
laMy B PacIoJIOKeHUM BOMHCKUX TMOZpasfiesie-
HUI1, COBepIlIeHNe MMM KOJUIEKTMBHBIX 60rocity-
SKeHMIi ¥ HEKOTOPBIX OOPSIIOB;

e  yyacTue TIIpeJicTaBUTeNieli PpeUTMO3HbBIX
opraHmu3aiuii B MepOINpPUSITUSIX, HampaBJIeHHbIX
Ha BOCIIUTaHMeE y BOEHHOCTY>)KaIIUX

HPaBCTBEHHO MOTMBALUM MCIOJHEHUS CBOEro
TPaKOAHCKOTO fAoira, ¢GopMuUpoBaHMe HpPaB-
CTBEHHO-IICUXOJIOTMYECKOI YCTOMUMBOCTY B Hoe-
BOJ 0GCTAaHOBKE ¥ UPE3BBbIUANHBIX CUTYAILIVSX;

e  COTPYAHUYECTBO B OCYILECTBJIEHUU MEPO-
MIPUSATUI 110 COLMAIBHONM 3allUTe BOEHHOC/IYXKa-
IMX U YWIEHOB X CEMEN, BeTepaHOB BOJH.

Wtak, B KauecTBe MPOGUIAKTUKMA PETUTHO3-
HOTO 3KCTpeMu3Ma AesTelbHOCTb oduilepa-mo-
JUTPabOTHMKA MOJKHA CIIOCOOCTBOBATh CO37a-
HUIO aTMOCGepPbl B3aMOITOHMMAHMS Y YBasKEHMSI
MesKIy IPeICTaBUTENSIMU Pa3/IMUYHBbIX BEPOBAHUIA,
obecrieunBamIIell CIUVIOUEHNE KOJUIEKTMBA U
MpeIoTBpallallell BOSHUKHOBEHUE CUTYallUiA, B
KOTOPBIX BO3MOSKHBI MPOSIBJIEHUS PEIUTMO3HOTO
3KCTpeMu3Ma.

Oduiep-nomuTpabOTHUK B 3TON CTE3U HOJI-
SKeH:

e  CrIoco6CTBOBATH IIPOBEIEHMUIO MEPOTIPUSI -
TUII C YIaCTHEM BOEHHOCTYKAIIMX MPU COBIIoNe-
HUM UX IIpaB Ha CBOOOIY COBECTU U CBOOOY BEpPO-
MCITOBEIaHUST PETUTMO3HBIX OOPSIIOB M I[epeMo-
HUL;

e TIpMHMMAThb ydyaCTUe B IUIAHMPOBAHUMU,
OpraHmM3aluy U MPoBeeHUU TYXOBHO-TIPOCBETU-
TeJIbHOV PaboThI C BOEHHOCTYKAIIVMMMU;

e  CofelicTBMe KOMaHaVpaM (Haya/JbHMKAM)
B MIPOBEIEHU MEPOTIPUSITUIL TYXOBHO-TIPOCBETU -
TeIbHOI paboThl, TPOPIIAKTUKE PETUTHO3HOTO
3KCTpeMmU3Ma;

e  yyacTue B YKpeIUVIeHUM OyXOBHO-HPaB-
CTBEHHBIX OCHOB BOEHHON CJyKObI, 3J0POBOTO
KJIMMaTa B BOMHCKUX KOJUIEKTUBAX U CEMBbSIX BO-
€HHOC/TY>KallMX.
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BAIIPAMOB Pamaz Baxsimosuy
BoeHHbIl yHUBepcUTeT UM. KHI3s A. HeBckoro MumHucTepcTBa 060poHbI PO,
Poccug, r. MockBa

ACJIAHOB AnBap PammnHoBUY
BoeHHbIlT yHUBepcUTeT UM. KHI3s A. HeBckoro MumHucTepcTBa 060poHbI PO,
Poccug, r. MockBa

CO3IAHUE MEJATOTMYECKOI CUCTEMbI BOCITUTAHUS
Y OBYUYEHUS «UYJ0 BOTATBIPEV» TEHEPAJIICCUMYCOM
AJIEKCAHAPOM BACWJIBEBUYEM CYBOPOBBIM

AHHOmauus. B cmamve paccmampusarwmcs acnekmosl 8HeOpeHUst AKMUBHbIX Memodo8 00yueHUs: 8 B0eHHOM
obpa3zosaruu. Ocoboe sHUMaHue yoensemcs nepuody pegopm 8 apmuu, HauuHas ¢ 1762 2o0a, kozda Ovia opza-
HU308aHa apmetickas pegopma nod pykosoocmeom I1.C. Canmpikoga. dmu pegopmsi cmanu 0mnpagHoii mouxoti
011 U3MeHeHUli 8 cucmeme 80eHH020 06YUeHUs U 80CNUMAHUS condam.

Kniouessie cnoea: socnumadue, o6yquue, nedazozuueckas cucmema 80eHHAsl neaazoeuKa, 8blClUUAs B0EHHAA
wKoJa, 80€HHO-Nedazozuueckas meopus, 80eHHO-Nnedazozuueckas npakmuka, nedazozuueckas cucmemad.

CeI‘O,E[HH B METOJIMKeE TperofgaBaHus OUeHb ya-
CTO OCYIIECTBIISIETCSI MPYMEHEeHMEe aKTUBHBIX
dbopm obyuenHust. It Takux GopM ¥ METOIOB Xa-
pPaKkTepHO OBITh HAIIPABJIEHHBIMM Ha TO, UTOOBI
chopMHUpoBaTh Y 00YYAIOIIErOCsS BO3MOKHOCTD B
CaMOCTOSITeJTbHOM, TBOPUYECKOM OCYIIE€CTBIEHNUN
MOMCKA MCTOYHMKOB CO 3HAHUSIMM U HaBbIKAMM.

Korma wmcrnomb3yoTcsl maHHblE METOAbBI, IS
TperofaBaTesiss XapakTepHO BBICTYIIATh B Kaue-
CTBe OpPTaHM3aTOpa, MOAEPaTOpa, KOTAa peaninsy-
eTCs JaHHas esITeTbHOCTD.

VIHTepecHBIM IIPEACTaBISIETCSI U TO, UTO IPU-
MeHeHMe TaKuX METOAMK aKTMBHO OCYILIECTBJISI-
ercs A. B. CyBOpOBBIM.

/3BeCTHOCTh IPeACTaBIE€HHOTO BbIllle TOJKO-
BOZIa pacIpocTpaHeHa He TOJIbKO IO HalleMy
roCyJapCTBy, HO U BO BCeM MUpe, IIOCKOJIBKY A. B.
CyBOpOBBIM He GbIJIO POUTPAHO HU OFHO Cpaske-
HHUe.

OTuM (paKkTOM OH M3BECTEH 10 BCEMY MUPY, O~
HaKO He TaK MHOTO YAe/ISIeTCs BHMMAaHMST CO3aH-
HbBIM MM METOAMKAM BOCIIUTAHMUSI U OOYUEHUS
JIMYHOTO COCTaBa MOpa3aeIeHuiA.

Paccmompum Hekomopsle achekimel.

He cekper, uto B cepenue XVII Beka 1 y HacC B
CTpaHe ¥ BO MHOTUX IPYTUX €BPOITeICKUX CTpaHaX
CONMOAT pacCMaTpPUBAIM B MEPBYIO ouepedb Kak
MeXaHM3M, KOTOPbI OO/DKEH AECTBOBATb aBTO-
MaTUYECKU.

HemHorme reHepanbpl mofBepraaM KpUTUKE
JaHHbIE B3IVISIABI B YaCTHOCTYU B MOJATOTOBKU COJI-
AT, HO ¥ BOEHHOE MCKYCCTBO B 1[€JIOM.

HMKTO ¥ HMKOT[A He AyMaJl, YTO HeOOXOIMMO
M3MEHUTD JAaHHYIO CUCTEMY, B COOTBETCTBUM C KO-
TOPOI TTOATOTABIMBAIOTCS COMAATHI, popMuUpoBa-
HMe KOTOPOIit 6bIJI0 OCYIeCTB/IEHO, YUUTHIBAS T1a-
JIOYHYIO JUCLUTIIUHY.

1762 rop ctan 3HaMeHaTe/NbHBIM B IJIaHE MIPU-
X0lla B COOTBETCTBMM C LiapcTBoBaHueMm Ekare-
puHBI Benukoii, B pe3yjibTaTe 4yero IpOM30IIIa
KapAVHa/IbHAas CMeHa CUTyauuu. bpuia opraHuso-
BaHa pecdopMma B apmuu. beiia cozgaHa Komuccus,
koTopyt Bo3raasisa [1.C. CanTteikoB. EkaTepuHoii
Benukoit apmeiickast peopma 6blIa IIpOBeieHa B
COOTBeTCTBUU C pekoMeHganusamu Iletpa 1.

MeHHO TakuM 06pa3oM OCYIIEeCTBISIETCS
dbopMupoBaHue onpeneneHHbIX YCA0BUIA, B COOT-
BETCTBUM C KOTOPBIMM ITOJIKOBOILIBI CTAJIV HAMOO0-
jlee MHUIIMATUBHBIMY, CAMOCTOSITEJIbHO TPUHU-
MaJju peleHus.

OcyuiecTBieHa TMOATOTOBKA BO3MOXHOCTeN
UCCIIeN0BaTh CUCTEMY, B COOTBETCTBUM C KOTOPOM
BOCITUTBIBAJINCh ¥ 0OYUYaIMCh BOEHHOCTYKAIINE.
BHempeHMe momoOGHBIX Pa3pabOTOK ObIO HAYATO
A. B. CyBOpOBbBIM.

Boennas negaroruka Poccum xapakrepusyeTtcst
pellleHNeM Ha CerONHSILIHMI NEHb TOMBKO CaMbIX
CJIOKHBIX M BaXKHBIX ITPOOJIEM — KpaiiHe BaXKHO C
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Hay4YHOV CTOPOHBI 060CHOBATD ITPOILIECC, TIPU KO-
TOPOM TIOATOTABAMBAIOTCS OGMUIIEpPCKME KaApbl,
KOTOpble 00/1aJal0T CIIOCOOHOCTBIO YCITEIHOTO
peleHus 3a1a, CBSI3aHHBIX C TEM, YTOOBI obecIie-
YUTh HALMOHAIBHYIO TOCYJapCTBEHHYIO 6Ge3omac-
HOCTb, Korga Tpebyetcst chopMUPOBATD TAKYIO CH-
CTEMYy C BOEHHBIM OGpa3oBaHMeEM, IJiT KOTOPOit
XapaKTepHO COOTBETCTBOBATh HOBBIM CTPYKTYpam
C MPUOPUTETHBIM 3a/1a4aM, KOTOPbIE BBITIOJHSIIOT
Boopyxennbie Cusbl Poccuiickoit ®egepaniyn.

B cooTBercTBUM ¢ uccaeqoBanusmu H. M. Ka-
paM3MHa, CTOUT OTMETUTh, «4TO HACTOSIIEE BbI-
CTYyTaeT B KaUeCTBe CJIeJICTBYUSI TOTO, YTO ITPOMCXO-
IWJIO B TIPOIUIOM, KOTJla OlleHMBAaeTCs IepBOE,
KpaifHe BaKHO Oo6paTUTh HA TO, YTO MMEEM IIO-
CJIeTHUM — OJTHO JIOTIOJIHSIET Ipyroe, a BMecTe CTa-
HOBUTCS Hambosiee MOHSITHbIM».

B kauecTBe MepBbIX pe3y/JbTATOB JesTeabHO-
CTY, HaIpPaBJIeHHO} Ha TO, YTOObI BHEIPUTh HO-
BYIO CMCTEMY C BOCTIUTaHMEM, CTOUT OTMETUTD JI0-
CTUKEHUS, TIPeICTABIEHHbIE B OOJIBIINX HAYIHbIX
Tpynax A. B. CyBopoBa — B «II0JIKOBOM yupexie-
HUM», HAIIMUCAHHOM OT 1764 roga.

B cooTBeTCTBUYU C TPeACTaBIEHHBIMY TPYAAMU
OCYIIeCTBJIEHO (OPMUPOBAHME TIOJNOKEHMH, Ha
OCHOBe KOTOPBIX ObljIa CO37aHa COBpeMeHHas Ha
TOT MOMEHT MepefoBasi 1IKojia, B KOTOPOH JII0au
006yJach BOEHHOMY MCKYCCTBY.

B cooTBeTCcTBMM C TpeACTaBIeHHBIM BOITPOCOM
CyBopoB nucas: «He HageXXUT MbICJIUTb, UTO CJie-
Tast XpabpocCTh JaeT Haf HelpusiTejaeM nobemny, Ho
eIMHCTBEHHO CMeIlIlaHHOe C OHOI0 BOEHHOE MCKYC-
CTBO».

Takue TpyObl ObLIM HAIlpaB/IeHbl HA TO, YTOGBI
BOCITUTATh 1 06YYUTH Boiicka. HoBast memaroruue-
CKasl Teopusl, a Tak)ke Teopusl BOCIIMUTAHUS Obliaa
OCHOBaHa B COOTBETCTBUM C TE€M, UTO JISI COAATA

Ba’KHO ITOHMMAaHMEM TOTO, UTO OH MU3YJaeT U ueMy
VUMUTCS, KaKue HaBbIKM TIOJYYaeTCs M [AJisS Hero
OHM MOTYT TIOHAZOOMUTbCS, KOTAA peannsyeTcs
cITyke6Hast NesITeIbHOCTD.

B KauecTBe KJIIOYEBOTO aCIEKTA TAHHOTO KOM-
IJIeKCa CTOUT OTMETUTh HaJauyye HarIsgHOTO
npuMepa. EciM mpuMeHSITh TaKoii MeTO[, OCy-
MIECTB/ISIETCS BbIPAGOTKA YBEPEHHOCTH B COO-
CTBEHHBIX CH/IaX X BOOPYKEHUMA.

[Ipy mpUMeHeHUM JaHHbIX CIIOCOOOB M METO-
IIOB, KOTOPbIE TI03BOJISIIOT BOCIIUTHIBATh 06YyUar0-
mmxcs, st CyBopoBa 6bLI0 XapaKTEPHO BBICTY-
1aTh B KauecTBe IIpumepa.

Tak AJis1 Hero GbII0 XapaKTepHO BefeHue A0-
CTaTOYHO IMPOCTOro 06pasa KU3HEIeITeTbHOCTH!.
Ero crtos comepka eqy TOUYHO TaKylo ke, KakK 1 Ha
COJIIaTCKOM CTOJIe, OH BCTABa/l B paHHEM YTpe, He
KaK COJIJAThl, XapaKTepMU30BaJICsI MTPOCTOM OIeEXK-
IO, IPUSITHBIM OOGILEHMEM C KaXKIbIM COJIJATOM,
obpainayics KO MHOTMM I10 MMEHU U 3HaI GaMu-
JINIO, Ia’Ke BOIPEKM PACIIOIOKEHMIO HA GOJBIINX
¥ BBICOKMX TIOCTax.
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CREATION OF A PEDAGOGICAL SYSTEM OF EDUCATION
AND TRAINING OF "MIRACLE HEROES" BY GENERALISSIMO
ALEXANDER VASILYEVICH SUVOROV

Abstract. The article discusses aspects of the introduction of active teaching methods in military education.
Special attention is paid to the period of reforms in the army, starting from 1762, when the army reform was orga-

nized under the leadership of P.S. Saltykov. These reforms became the starting point for changes in the system of
military training and education of soldiers.
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KPOIIOTOB Biagucias JleoHuZoBUu
3aMeCcTUTeb KoOMaHaupa B3Boaa dhaKyibTeTa paAgoa0KalMOHHBIX CTAHIMIT MaJIbIX BBICOT,
SIpociiaBckoe BbIcIiee BOEHHOE YUMJIUILE TPOTUBOBO3IYIIHOM 000poHbI, Poccus, . SIpociaBib

IMOJIEPXKKA IMPUHATUSA PEIIEHU ITPY OPTAHU3AIIVU
IMPOTUBOJEVICTBUSA CPEJICTBAM PAJIVIOJIOKAIIMOHHON PA3BEJIKUA
KOCMMNYECKOI'O BABMUPOBAHUSA

AHHOmMauus. ABmMopom onucaHsl 0C06eHHOCMU NOOOEPHKU NPUHAMUS pelleHUli NpU 0p2aHu3ayuu NPomueo-
deticmeus cpedcmeam paduonoKaAyuoOHHOU paseeoku KOCMUUECK0z20 6A3uposaHus, NposeodeH AHANU3 0COOEHHO-
cmeli cyuecmsyiouiezo no0xo0d K NPUHSMUK peweHuti, n(pedcmasieHst 0CHO8bI NOPAOKA (PYHKUUOHUPOBAHUS pa3-

pabomanHoti cucmemsl NOOOEPHKU NPUHAMUS PeLeHULL.

Kniouegsle cnoea: cucmema noddepxcku npuHsamus peuleHuil, cpedcmea paszeedku Kocmuueckozo 6a3uposa-

HUS, Meponpusmust Npomueooeticmausl.

COBpemeHHblﬁ 6011 XxapaKTepu3yeTcst ObICTPBIM
U Pe3KuM M3MeHeHueM OOCTaHOBKM, Beme-
HyeM 60eBbIX JeiICTBUIT Ha OOJIBIION TEPPUTOPUA
M MHOTOOOpasueM TMpPUMEHSIEMBIX CPeACTB
60pbOBI, TTO3TOMY MCIIOJIb30BaHME TOCTOBEPHBIX
pa3BedbIBaTENbHbIX CBEIEHMII O HallMX CUJIaX,
Cpe[iCTBAaX U XapaKkTepe [eliCTBUI [1I03BOJISIET IIPO-
TUBOOOPCTBYIOIIEH CTOPOHE YCIEIIHO pemniaTh 3a-
Jauy mo npeaHasHaueHUio. OMIbIT BOEHHBIX KOH-
(OIIMKTOB MOC/IEHMX JIET TTOKA3bIBAET, UTO JIJIS T10-
JIy4eHMs ONepaTUBHBIX pa3BelblBaTe/IbHbIX CBe-
JeHUI1 aKTMBHO MCIIOJB3YIOTCS CpefCcTBa KOCMU-
yeckoit pasBenku. Tak, B Xofe 60eBbIX JeiICTBUI B
Cupum akKTMBHO MUCIOJIb3YeTCsI KOCMUYecKast pas-
BeKa, IO3BOJISIOIIAS BBISICHUTH MeCTOIOJIOXKe-
HUe OOBEKTOB TEePPOPUCTUUECKON TPYIIUPOBKU
«McmaMckoe rocyiapcTBO» U MOJYIUTh JAHHBIE O
pesyabTaTax aTak. [Ipu nposeTte 0fHOTO KOCMUYe-
ckoro ammapara (KA) BumoBOJ pa3Begku Mpo-
cMmaTtpuBaeTtcst Tepputopusi Cupum UIMPUHON T0-
pspka 400 km. Vicnionb3oBanue Poccniickoii depe-
pauyeil KOCMMYECKOlM TPYNNMPOBKY ITO3BOIUIIO
MOYYUTh CTPATErMyecKyro KapTUHY IOJI0KeHUs
BOJCK CHMPUIICKOJM apMUM M MPAHCKOTO OIoIYe-
HMS, a Takke IIYHKTOB, KOTODbIE YIEPKMBAINUCDh
60eBMKaMM TEPPOPUCTUYUECKO TpymnupoBKu. Ha
OCHOBE 3TMX JaHHBIX C moMmoupio KA cucTemsl
TTIOHACC 6butH OIpeneeHbl KOOPAVHATHI 00b-
€KTOB, II0 KOTOPbIM HAHOCWUJIUCh BO3IYIIHbIE
yOaphl.

PasMmernieHue CpefcTB pasBeiku Ha 6opTy KA
MO3BOJISIET HAOII0IATh JIF000J 06BEKT Ha Teppu-
TOpMUM CTpaHbl, He Hapyllas 3aKOHOJaTeIbCTBa,
MOCKOJIbKY MeXIyHapOAdHO ITpu3HaBaeMblit CyBe-
peHUTeT TOCYHapCTB PaclIpOCTPaHSIeTCs] TOJIBKO

Ha BO3[YIIHOe MPOCTPAHCTBO HaJ, TeppUTOpUEN
rocygapctBa. K 4uciay OCHOBHBIX ITPEUMMYIECTB
KOCMMYECKOI pa3BeAKM OTHOCSITCS : TJI00aIbHOCTh
Hab/II0geHusI; GeCIpensITCTBEHHBIN MIPOJIeT Haj
JIIOGBIM PaiiOHOM 3€MHOJi ITOBEPXHOCTU; OTHOCHU-
TeJIbHO KOPOTKOE BpeMs pa3Be/Iky 3aJaHHbIX paii-
OHOB WM OOBEKTOB; BbICOKAsl YacTOTa Habome-
Hus1. Cpeny CyleCTBYIOLIMX BULOB pa3BeKu KOC-
muueckoro 6asupoBanyus (KB) 60blioe mpaKkTu-
yecKkoe MpUMeHeHMe MOoaydymia paJguoIoKalOH-
Has pa3Benka (PJIP). CoBpemenHble cuctembl PJIP
KB ocHaieHbl G0pPTOBBIMM pPagMOIOKATOPAMU C
CUMHTE3MPOBAHHOJ aIrepTypoyi aHTeHHbI (Janee —
PCA). B cBoo odepenb MepOmpUSTUSI TIPOTUBO-
nmeiictBus (MII) cucTeMaM pa3BeIKy BhIOMPAIOTCS
B 3aBMCMMOCTM OT OBICTPO MeHsIoleiicss obcTa-
HOBKU. [IpM IUTaHMPOBAHUM TIPOTUBOMENCTBUS
KOMAaHJIUP IOJIKEH OLIeHUTh CTelleHb CKPBITHOCTHU
BOEHHBIX JIEMICTBUIA, a TAKKe BO3MOKHOCTH pa3Be-
IBIBaTEJIbHBIX CPEICTB 0 O6GHAPYKEHMIO. B OT/Iu-
Yyue OT BO3OYILIHBIX cpencTB PJIP, TpaekTopus 1o-
JieTa KOTOPBbIX HEM3BECTHA, MeCTOIooKeHne KA
Ha opouTe U KOOPAVHATHI MOACITYTHUKOBBIX TOUEK
pacCUUTBHIBAIOTCS IO JaHHBIM TPA€KTOPHBIX M3Me-
peHMit MM TI0 pacyeTHbIM IapamMeTpaM OpOUT.
Benenue passegku cpencrBamu PJIP Kb ocy-
LIeCTBJISIETCS B 3apaHee IIPOrHO3UpyeMble MHTeP-
BaJIbl BpeMeHH, UTO JaeT BO3MOXHOCTb IIJIaHUPO-
BaTh M mpoBoAuTb MII UM, MO3BOJISISI TTOBBICUTH
CKPBITHOCTB JIeICTBUI CBOMX CWI. Hen3BeCTHbBIMU
OCTalOTCS BpeMs BKIIOUEHMUS U PeXuM pabOThI
PCA, a Takke ero BO3MOKHOCTY 10 OOHAPYKEHUIO
KOHKPETHBIX 00EKTOB, IIO3TOMY IIPUHSTHE pellle-
HU KOMaHIVPOM Ha OpraHu3anuio



AKTyaJIbHBIE UCCIIeIOBAHUSA * 2023. N237 (167)

3
o& BoeHHoe feno | 48

npotusogeicteus cpeacrsaMm PJIP Kb ocyiecTs-
yisgeTcs 6e3 ux yuera.

Iy BBIpAaOOTKM peKOMeHIanuit M 060CHOBa-
HMSI IPUHMMAaeMbIX pellleHUI IUPOKO UCTIONb3Y-
I0TCSI aBTOMAaTU3UPOBAHHbIE MMUTALMOHHO-MO-
Jeupyole KOMIUIeKChl. [IpyMeHeHMe JaHHbBIX
KOMIIJIEKCOB TMO3BOJISIET TIPUHMMATh pelleHus He
TOJIbKO B OTHOIIIEHUM OJHOTO 06pasiia BOOPYKe-
HMSI, HO TaKKe 06ecIieuBaeT pelleHs B COCTaBe
4yacTeii, CoeMHEeHUI U IPYIIIMPOBOK BOVCK. [Tpu-
MepaMy CYILIeCTBYIOUIMX UMUTALMOHHO-MOZeNu-
PYIOLIMX KOMILJIEKCOB SIBSIIOTCS: aBTOMAaTU3UPO-
BaHHAasI cMcTeMa aHaam3a 3PGeKTUBHOCTY 3€HUT-
HbIX PaKeTHBIX KOMILIEKCOB «AT/JIAHT» ;KOMILIEKC
IJIAaHMPOBaHMSI O0EBBIX JEMCTBUI COeIMHEHUIA U
yacTeii CUCTEMbI MPOTMBOBO3IYIIHON OOOPOHBI
«PellyT»; KOMIUIEKC MaTeMaTUuyeCcKuX Mojeneii
«Cenurep»; 06beMHEHHAS] CHICTEMA MOJIEINPOBa-
HUS 60eBbIX IeCTBUM JWARS
(JointWarfareSystem);cucrema MoOeIMPOBAHUS
BOEHHbIX JeiicTBUil «HeMaH»; ITporpaMmMHasi Cu-
cTeMa MOJeIMpoBaHMs 60eBbIX NeiiCTBMIT Ha 6ase
MIPOrpaMMHOIT 06010uky «Mopenb-Chepar.

OCHOBHBIMM TIpEMMYIIIECTBAMM CYIIIECTBYIO-
HIUX CUCTEM SIBJISIIOTCSI: BO3MOXXHOCTh HaHECeHMS
Ha 1udposyio kapTy MmectHocTu (LIKM) TakTHnue-
CKOJ1 00CTAaHOBKM B PeKMMe peasibHOrO MM MO-
JIeJIbHOTO BpeMeHU (TipeficTaBaeHne Ppr3nueckoro
BpeMEeH!U B MOJENN );BO3MOXHOCTb CPaBHUTEJIb-
HOTO aH/IN3a Pa3IMYHBIX 00Pa310B BOOPYKEHMS
" a7bTEPHATUBHBIX BApUAHTOB MOCTPOEHUS TPYII-
MMMPOBOK ITPOTMBOBO3AYIIHOI 060poHsI (ITBO) u3
KOMIUIEKCOB Pa3IMYHbIX TUIIOB IIPU penieHun 60-
€BOJi 3aJauM TMPUKPBITUS HA3€MHBIX OOBEKTOB;
BbIpabOTKa peKoMeHpaluii 1o 3(PeKTUBHBIM
criocobam 60eBoii paboThl rpynnMpoBku IIBO u
OTJIe/IbHBIX 3€HUTHBIX PAKeTHBIX KOMILIEKCOB MIPU
OTpa’keHUM HAJIeTOB; OLleHKAa 60eBOTO COCTaBa U
BO3MOSKHOCTeN CpeACTB MPOTUBHUKA, MPOTHO3U-
pOBaHME ero yoapoB; OlleHKa 60eBOro cocraBa U
BO3MOSKHOCTEl CBOMX CWI U CPeACTB; OpraHm3a-
UMs TUIAHMPOBAHUSI TEXHUYECKOTO M ThUIOBOTO
obecrieueHusI.

HemoctaTkamu, MpUCYIIMMU CYIECTBYIOUIUM
CUCTeMaM, SBJSIOTCS: HEBO3MOKHOCTb BHECEHMSI
KOPPEKTUPOBKU U MU3MEHEHUI B MMUTALIMOHHbIE
MOJIe/iM, KaK CBOMX TEXHUUECKUX CPEACTB, TaK U
TEXHUYECKUX CPeICTB IPOTUBHMKA; HEBO3MOX-
HOCTb BHECEHMS] U3MEHEeHUIi B aJITOPUTMbI MOJe-
JIMPOBAHMUSI TAKTUKU TEMACTBUII IIPOTUBHUKA U
IeicTBUIA CBOMX Cuil. TakuM 06pa3om, aKTyabHO
MpYMeHeHue pPa3paboTaHHOM CUCTEMBI IIO[-
mepskku npuHsTus pemtenui (CIINIP) npu opranu-
3auum npotuBomeicTBus cpeactsam PJIP KBb.

CIIITP mosBosisieT OUeHUTb 3(PPEeKTUBHOCTb BO3-
MO>KHBIX pelleHM}i NPy OpraHu3aluyuu MPOTUBO-
neiictBus cpepgcrsaMm PJIP Kb u Ha 3TOV OCHOBe
BbIpab0TaTh peKOMEHAALIMM 110 opranusanym MII,
YMEHbIIIUTDb BpeMsl, 3aTpauuBaeMoe Ha MPUHSITHE
pelieHnii Mpyu OpraHmu3anuym MTPOTUBOIENCTBUS
cpeactBam PJIP KB, ocHameHHsiM PCA. Otanun-
TeJIbHBIMM 0COOEHHOCTIMM maHHoi CIIIP saBs-
I0TCST BOSMOKHOCTB OTOGpaskeHust Ha LIKM ormepa-
TUBHOJM OOCTaHOBKM, IIPOBEHEHMS] MMUTALVIOH-
HBIX 3KCHEepUMEHTOB ¢ Mozensimu KA, ckpsiBae-
MOT0 00beKTa ¥ 00paboOTKM UX Pe3ylbTaToB. Pa3-
paboranHas CIITIP comepskut cienymiomye QyHK-
IIMOHAaJIbHbIE 3JIeMeHThI: 6a3y JaHHbIX CIIIP, Mo-
nmenb npukenust KA, monmens ¢hbopMuUpoBaHusT 30H
0630pa PCA, Mofenb CKpbIBa€MOro 06beKTa, MO-
IleJib TIPOTHO3UPOBAHMS CTEIIeHM OTacHOCTU 006-
HapykKeHUs, MOIY/b BBIPAOOTKM peKOMeHIAIlNit
IJIST TIpUHSITUSI pellleHuii Ha npoBemeHue MIIL
CIIITP obecrneuMBaeT MOJyYeHME OTBETOB Hacje-
Iyloliye BOIPOChI: KakoBa CTeIleHb OIMAaCHOCTU
06HapyKeHMS] CKPhIBAEMOTO OTHEIbHOTO 00BEKTA
VIV TPYTII 0OBEKTOB; Kakoit s deKT OymeT mosry-
YeH MpU BBIMIOJHEHUM TOTO win mHoro MII; ka-
KOBBI 3aTpaThl BpeMeHU U PeCypCOB Ha BBITIOTHE-
HMe TPOBOAMMBIX MII; Kak 06eCreunTb CKPbBIT-
HOCTb IepeMeleHus] MOGUIbHBIX 00BEKTOB U JIP.

dddexTuBHOCTL BbIOOpa MII 1 TTOC/TIETYIONIETO
CKPBITHUSI 06EKTOB OI[EHMBAIOTCS C ITOMOIIBIO T0-
CTaTOYHO TOUYHOTO MPOTHOCTUYECKOTO MMUTAIIM-
OHHOI'O MOJEeJMPOBaHMSI CaMOro Ipolecca pas-
Begku. [IpuHATHE perieHnit Ha BbIGOp MII cpef-
crBam PJIP KB mnpeprosnaraeT KOJIMUYeCTBEHHYIO
OIIeHKY ero 3(¢eKTUBHOCTU MAJISI KOHKPETHBIX
YCJIOBUIA CKIambIBaomeiicss oocraHoBKM. OlieHKa
BBITOJIHSIETCS HA OCHOBE pacueTa BeKTOPHOTIO I0-
KasaTessi, 00ecreynBapIero BCECTOPOHHIO
OIIeHKY KasKI0TO0 13 MepPOIIPUSITHIA C TOUKYU 3peHUs
TaKMX er0 YaCTHBIX CBOWCTB, KaK pe3y/JbTaTUB-
HOCTb, OTIEPATUBHOCTh U PeCypcoeMKOCTb. CTPyK-
Typa paspaboranHoii CIIIIP peann30BaHbl TaKUM
06pa3oMm, yTo6bI 06eCITeUNTDb HAaMTyUIllee B3auMO-
nevicteue c JIIIP (pucyHok). [IpumeHnenne CIIITP
MO3BOJISIET YCTPAHUTh HEAOCTATKU, IPUCYIIKE CY-
IeCTBYIONIEeMY TTOAXO0Y K IPOTUBOAEVICTBUIO: He-
BO3MOKHOCTb OILIeHUTh 3((PeKTUBHOCTh Cyle-
cTByOIYX MII; IpuHATHe pelleHnii Ha TPOTUBO-
IeiCTBMe Ha OCHOBe MpeArouTeHni u oneita JIITP.

Pexkxum otobpaxkeHust Ha ITKM dakTuyeckux
(0606111eHHBIX) 30H 0630pa PCA (pUCYHOK a, 6) /151
pasIMUHBIX PEKMMOB pPabOThl IPenoCTaBIseT
BO3MOXXHOCTb MPOBeEeHUsS MMUTALMOHHBIX 3KC-
MepMMEHTOB C pPa3pabOTaHHBIMM MOJEJSIMMU,
HaIJISIAHOTO OTOOpaskeHMsI ITpoliecca BemeHMUs
pasBenxu cpenctBamu PJIP KB.
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a) akTHUUecke 30HbI 0630pa

6) 06001eHHbIEe 30HbI 0630pa

Puc. OTo6pakeHre 30H 0630pa KOCMMUYECKOTO amnnapara Ha IMbpoBoii KapTe MECTHOCTH

[Tpu 3TOM B MOJENSIX peaiM30BaHbl CJIyYaiiHbIN
BbIGOP peskuMa pabotsl PCA, cTOpoHBI 0630pa
(TpaBOCTOPOHHMIT WM TIEBOCTOPOHHMIT), CIIy4aii-
HbIl BbIOOP CKPBIBAEMBIX OOBEKTOB, pasMelleH-
HbIX Ha LIKM, ¢ yueToM miu 6e3 yuyeTa CTEIleHU
B&KHOCTH, YTO JA€T BO3MOKHOCTb OII€HUTH (-
(heKTUBHOCTh TPOTUBOAENCTBUSI B YCIOBUSIX He-
ompeneneHHOCTH. Pexkum  3Kclpecc-pacyeTa
CIIIIP no3BossieT MPOBECTU HECKOJIbKO ITPOTOHOB
Mogeseit B paMKax OZHOTO MMUTALIMOHHOTO 9KC-
rnepuMeHTa. JJaHHBIM peskuM 06ecrieurBaeT BO3-
MOYXHOCTb OIEPATMBHOTO ITOJIyUEHUSI pes3y/bTa-
TOB MMMTALIMOHHBIX 3KCIIEPUMEHTOB, OpraHu3a-
LMY TIPOTUBOAEMCTBUS CPEICTBAM PagMOI0KaI-
OHHOI1 pa3BeIKM KOCMUYECKOTO 6a3MpOBaHUSI.

[Tpungatue pemennii ¢ momoinsro CIITIP yuuTsi-
BaeT wienymoie GakToOpbl: 0cO6eHHOCTH HOpMMU-
pOBaHUS 30H 0630pa B PasjIMUHbBIX PEeKMMAaxX pa-
60TbI PCA ; B3aMMHOE I10JIOKE€HME U KPaTHOCTb I1e-
PEKPBITUS 30H 0030pa OPOUTATBHON TPYIIIU-
poBkM KA; mnUTeNbHOCTb ITPeObIBAHMS CKpbIBae-
MbIX 0OBEKTOB B 30Hax 0630opa KA, uto, B CBOIO
ouepeslb, MO3BOJISET IMOBBICUTL 3(PIEKTUBHOCTD
TIpMHMMaeMbIX pelieHuit Ha 12-50 % B cpaBHeHUN
C CYHIeCTBYIOUIMM TIOAXOJOM K MPOTUBOJEI-
CTBUIO.
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IMXEIIXOB Anuoek 3aypoBudu
BoeHHbIN yHUBepcUTeT M. KHI3s A. HeBckoro MumHmcTepcTBa 060poHbI PO,
Poccus, r. MockBa

HayuHolii pykosodumesns — kaHoudam nedazozuueckux Hayk Epononoe Eezenuti [Temposuu

VUCTOPNYECKUE VCJIOBUSI ®OPMUPOBAHUS U ®YHKIIUOHUPOBAHUS
TPAJIUIIVIN B POCCUICKON APMUU

AHHomauuu. B cmamuwe paccmampuearnmcs 80npocsl 60CnNUMAHUsl 60€eHHOGIIYyHcawux u 60eHHO-nampuomu-
UecKo20 socnumaHus 8 KOHmMeKcme CO8peMeEeHHbIX mpe606aHuﬁ K 060[)0HH01:1 20mosHocmu u 6e3onacHocmu 20Cy-
aapcmea. Taxxe cmamus o6pau4aem B6HUMAHUE HA 3HAYEHUe mpaauuuﬁ u o0biuaes BO00OPYMCEHHBIX CUJ KAK 80X -

HO020 3J1eMEHMA 80€HHO20 8OCnUMAHuUA.

Knioueesle cnoea: eocnumatue 80eHHOCAY#AUUX, mpaduyuu, MopaibHO-Ncuxoaozuieckue kauecmeaa, 6e3-
ONACHOCMb, COYUOKYABMYPHOE HAciedue, OYX08HbIE YEHHOCMU.

BOCI‘II/ITaH]/Ie BOEHHOUTYXXalX — 3TO Ie/ieHa-
NpaBjieHHass ¥ IJIaHOMepHasl JesiTeTbHOCTb
roCyZapcTBa 1 06IecTBa, BeIOMCTBEHHBIX, O0IIe-
CTBEHHBIX U MHbBIX OPTaHM3aluii, a TAaKKe OpPraHoB
BOEHHOTI'O YIIpaBJIeHMsI U JO/DKHOCTHBIX Jinil, Bo-
opy>keHHbIX CyJ 10 GOPMUPOBAHUIO U PA3BUTHUIO
JIMYHOCTY BOEHHOCTYKalllMX B COOTBETCTBUU C
TpeboBaHMUSIMM (PYHKIVOHMPOBAHMS COBPEMEH-
HOJi BOEHHOJi OpraHM3aiuy rocyaapcTaa, obecrie-
YyeHMsI TOTOBHOCTY BOEHHOCTYXAIIUX K BbITIOTHE-
HUMIO 33/auy IO TMpeJHa3HAYeHUI0 B MHTepecax
obecrieueHus1 060POHBI ¥ OGE30MMaCHOCTU JIMUHO-
CTH, 001eCcTBa M rocymapcTaa [1].
BoeHHO-MIaTpMOTHYECKOE BOCIUTAHMUE — 3TO
MHOTOIJIAaHOBAs CUCTeMaTuvecKkasi liejieHarnpas-
JIeHHasl ¥ CKOOpJMHMPOBaHHAs eI TeTbHOCTh TOC-
yIapCTBEHHbIX OPTaHOB, O6IIECTBEHHBIX 06BeIM-
HEHUI1 ¥ OpTraHM3anmii o GopMUPOBAHUIO ¥ MO-
JIOAEXN BBICOKOTO TATPUOTUUYECKOTO CO3HAHMUS,
BO3BBIIIIEHHOTO YyBCTBA BepHOCTU cBoeMy OTeue-
CTBY, TOTOBHOCTM K €TO 3alllUTe KaK BaKHeMIe
KOHCTUTYIIMOHHOJ 06S3aHHOCTY B OTCTaMBaHUU
HallMOHAJIbHBIX MHTepecoB Poccuiickoit ®epnepa-
UMM U obecrieyeHnM e€ BOEHHOI 6e30I1aCHOCTU
repes JIUII0OM BHEIIHMX U BHYTPEHHUX yTPO3 [2].
[MogHUMas BOMIPOC O BOCIIUTAHUU MOJIOAEKN,
rpaXk[aH Halllero rocyaapcTBa, BOGHHOCTYKallUX,
HeOOXOIMMO B3SITh 32 OCHOBY KOHIIEIIINMIO BO-
€HHO-IaTPUOTUYECKOTO  BOCIUTAaHUS, VYTBEp-
KIeHHYIo emle B 1998 rony. B Konuenuym BoeHHO-
MaTPUOTUUECKOTO BOCIIUTAHUS MOJIOJEXM OTpa-
>KeHbl OCHOBHbIE HalpaB/ieHUs, ey, 3aJaui,
CTPYKTYpa BOCIIUTAHMS MOAPACTAIOIIETo MOKoJIe-
HUSI, THe aKIEeHT CTaBUTCSI Ha (opMupoBaHMe

pa3sBUTHE TPAKIAHCTBEHHOCTH, ITATPUOTU3MA KaK
BaXXKHEMIINX TYXOBHO-HPABCTBEHHBIX U COLIMAJIb-
HBIX LIeHHOCTe 1, GOpPMMUPOBAHME Y IMYHOCTH ITPO-
(deccroHaIbHO 3HAUMMbBIX Ka4ecTB, YMEHMII U To-
TOBHOCTU K MX aKTMBHOMY IIPOSIBJIEHUIO B Pa3/Iny-
HbIX cdepax KU3HU OO6IIecTBa, 0COOGEHHO B IPO-
1ecce BOGHHOV U IPYTUX, CBSI3aHHBIX C HEli, BUA0B
rOCY/TapCTBEHHOM CITYXObI, BEPHOCTU KOHCTUTY-
IIMOHHOMY M BOMHCKOMY JOJTY B YCJIOBUSIX MUP-
HOTO ¥ BOEHHOTO BpeMeHMU, BbICOKOI OTBETCTBEH-
HOCTU U AUCLUIUIMHUPOBAHHOCTH.

CucreMa BOEHHO-NATPUOTUYECKOIN pPabOTHI
MpeacTaBisieT co60ii yYCTaHOBJEHHBIE WM CJIO-
SKUBILIMECS TIOPSAOK, coaepykaHue BOCIUTATesb-
HOI1 IesITeTbHOCTY Ha BCEX ee YPOBHSIX, HAUMHAS C
MEePBUYHOr0 KOJIJIEKTUBA, TPYIIbl M 3aKaHUMBAS
BBICIIMMM OpraHamMu yripaBiaeHusi. Ha3HaueHue
CUCTEMBI COCTOUT B OOeclieueHuyM Ha IMpPaKTUKe
KOMIUIEKCHOTO yueTa Bcex (PakTOpoB, BIUSIOIIUX
Ha BOEHHO-NIaTPMOTUYECKOe BOCIUTaHMue, B CO-
3IaHUM HEOOGXOMMMbBIX YCIOBUIA M MEXaHU3MOB,
CITOCOOGCTBYIONIMX ITOBBIIIEHNIO 3(PHEKTUBHOCTHU B
MIpoIlecce BHITTOJIHEHNS UM 3a7a4 B MHTepecax 00-
11eCTBa, FOCYAApPCTBa, YKpervieHns: Boopy>keHHbIX
Cun PO, npyrux Boiick, BOMHCKUX GOPMUPOBAHMIT
U OPraHoB.

JItobast apMust Mypa MMeeT CBOY TPaaUIMA, KO-
TOpbIE CJIOKWINCDH U TIOAAEPKMUBAIOTCSI B TEUEHME
MPOJIO/IKUTETLHOTO MUCTOPUYECKOrO Mepuona u
1epexosiT OT IOKOJEHMS K TOKOJIEHUIO.

VicTopus Tpaguimii u 06bIuaeB YXOOUT CBOMMM
KOPHSIMM BITyOb BEKOB M OKa3bIBaeT OTPOMHOE
BJAMSHME HA COIIMYM, B 0OCOGEHHOCTM Ha BOEHHYIO
orysk6y.  Omopa Ha  CjaBHbIe  TPaguIINU
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Poccuiickux BoopyskeHHbIX CUJT TTO3BOJISIET MOZ-
HSITh HA HOBBIN Ka4eCTBEHHBI YPOBEHb BECh MTPO-
1mecc o6yueHmsT BOVICK, BIOXHYTb CBEKME CUJIbI B
paboTy MO BOCIIMUTAHMIO BHICOKMX MOPAIbHO-TICH-
XOJIOTUYECKUX ¥ OO0EeBBIX KauecTB 3alUTHUKOB
OreuecTsa [3].

Cy1recTByeT GOJIBIIOE KOJMMUYECTBO OIpererie-
HUIT TOHATUS «Tpagulus» (OT jaaT.traditio — «Ie-
penaua»). Hambosee oIHO OHO OMpeiesseTcs Kak
3JIeMEHTbl COLMAJIbHOTO U KyJIbTYPHOTO Hacje-
IVs1, lepefaolnyecs OT IMOKOJIeHMs K TOKOJeHUIO
M COXpaHSIONIMeCs] B OIpefeeHHbIX 00IecTBax,
KJIaccax M COIMATbHBIX TPYINax B TeueHue IJu-
TeabHOTO BpeMeHU. CiiefoBaTenbHO, B KauecTBe
TpaguIMii MOTYT BBICTYIIATh OBIIECTBEHHbBIE YCTa-
HOBKM, HOPMbI MTOBeAeHMs, COIlMabHbIe U KYyJb-
TypHbI€ IIeHHOCTHU, UAeN, 00bIUau " T. II.

CpencTBa nepegauy TPaguLMil — SI3bIK (TIUCh-
MeHHbIe U YCTHbIe MCTOUHUKU: JieTeH1bl, MUDBI,
(donbkIOp, CMMBOJIMYECKNE TEKCTBI) U NEMCTBUS
JIIofelt, TpeaCTaBsIoNnMe cob0ii MpaKTUUeCKoe
MOBTOpeHMe 06pa3I[oB ITOBeIeHMS.

Tpamguiyu B OOIIECTBE BBIMTOIHSIOT BakKHbIE
byHKIMM:  00ecreunBalOT  IPEEMCTBEHHOCTh
OIIBITA OT IMMOKOJIeHMS K TIOKOJIEHUIO, SIBJISTIOTCS MH-
(bopMalIIOHHBIM KaHAJIOM CBSI3U ITOKOJIEHUIA MIJIsST
repenauy uaei, TyXOBHBIX IIEHHOCTEN, 00pa3IioB
om06psieMoro O6IIeCcTBOM IIOBEAEHMSI, KOTOpPbIE
MIPOIIIM UCTOPUYUECKUIT 0TOOp. B KauecTBe Tpagu-
LM MOTYT MepefaBaTbCsl ONpefeéHHbIe HOPMbI
¥ IpaBuMjIa TTOBeIeHNs, 00bIYau U OOGPSIAbI, BKYChI
U B3TJISIAbI PA3HbIX [IOKOJIEHUI [4].

Tpaguumu geiCTBYIOT BO BCceX 06/1aCTSX 001Ie-
CTBEHHOI XU3HM. B BoeHHOi cdepe Tpagumun
HaXO[SIT CBOIO crieln¢nueckyio pa3HOBUIHOCTD —
BOMHCKME Tpamuuyu. [lon MOHSTMEM «BOMHCKME
TpaguUuN» IOHMMAIOTCS YCTOIUMBbIE, UCTOpUYe-
CKM CJIOXKMBILIMECS, TlepefaBaeMbie 13 MTOKOJeHMs
B IIOKoJieHMe crenuduueckme ¢GopMbl ob1Ie-
CTBEHHBIX OTHOIIEHMI B apMuUM 1 Ha (QJIOTE B BUAE
Mopsiika, MpaBUa U HOPM TTOBeAeHMSI BOEHHOC/TY-
SKallluX, UX TYXOBHBIX 1[eHHOCTel, HpaBCTBEHHbIX
YCTAHOBOK ¥ 00bIUaeB, MPOSIBISEMbBIX B 00eBOii
06CTaHOBKE, a TAK)Ke CBSI3aHHBIX C BBITTOJIHEHMEM
yue6HO-00€eBBIX 3a/Ia4, OpraHu3alMeil BOEHHO
CJTY>KOBI ¥ BOMHCKOTO 6bITa [3].

BouHcKkue Tpaguiuy OCHOBaHbI Ha BOMHCKOM
BOCIIUMTaHNM, KOTOPOE HEPAa3PbIBHO CBSI3aHO C roC-
yAApCTBEHHO-TIATPUOTUYECKUM, MPaBOBbIM,

HPABCTBEHHBbIM, 5KOHOMMYECKUM, (U3UUECKUM,
9KOJIOTUYECKUM U APYTUMU HATMPaBIeHUSIMU BOC-
MATaHKUSI BOEHHOCTY)XaluX. Bce OHM SIBISAIOTCS
COCTaBHBIMM YaCTSIMM BOVHCKOTO BOCIUTAHUS U
MIPEICTaB/SIIOT CO00J COepsKATEeNIbHYI0 CTOPOHY
eIVHOrO TMpoIecca BOEHHO-NPOoGdeCcCHOHaTbHOIO
BOCITUTaHMST BOEHHOCTYKAIIX.

BmecTe ¢ TeM BOMHCKOE BOCITUTAHME SIBJISIETCS
CTEPKHEBBIM, IIPUMOPUTETHBIM HarpaBjeHUEM,
CUCTEMOOGPA3YIOIMM 3JIEMEHTOM CUCTEMBI BOC-
MMUTaHMsS BOEHHOCTYKALMX. ITO O06YC/IOBINBA-
€TCsI TEM, UTO apMust U GJIOT, BOEHHO-yUeOHbIe 3a-
BeJIeHMUsI TPU3BaHbl TOTOBUTH ITPEXKIE BCETO BOEH-
Horo-TpodeccroHana, CriocCOOHOr0 B MUPHBIX U
G0EBbIX YCJIOBMSAX YCIEIIHO BBIMOIHSITh CBOU
IOJDKHOCTHBIE 06s13aHHOCTH. Bee mpyriue Harmpas-
JIeHVsI BOCIIMTaHMSI IIPU3BaHbl, B KOHEUHOM UTOTE
obecrieunBalOT GOPMUPOBAaHNE U Pa3BUTHE Y BO-
€HHOC/TY)XalIMX TeX MOPaJIbHO-60€eBbIX U ITpodec-
CHOHAJIbHBIX KaUeCTB, KOTOPbIe HEOGXOAVIMBI [IJIsT
YCIIEIIHOTO HeCeHMsI BOEHHO CTY3KObI [5].
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CYJIEIMAHOB 3nbmap Maromenosuy
KypcaHT, [IlepMCKIii BOEHHBII MHCTUTYT BOVCK HALIMOHAILHOM rBapauu Poccuiickoi @enepauuu,
Poccus, r. Ilepmb

JAMACKUH Anekcanap Bukroposuu
Hay4YHbIi pyKOBOAUTENb, TIPEIoaBaTeb,
ITepMmcKkuit BOeHHBIN MHCTUTYT BOMCK HAIIMOHA/IbHOM rBapauu Poccuiickoit ®emgepaiinn,
Poccus, r. Ilepmb

AHAJIN3 OIIBITA ITPUMEHEHN S KOMIIJIEKTOB
PA3BEJIKHN 1 PASMNHVPOBAHNSA

AHHOmMauus. /laHHas cmamos NOC8AWEHA AHANU3Y ONblMA NPUMEHEHUS KOMNIEKIM08 pa3eedku U pasmuHu-
POBAHUSL, UX CPABHEHUI0 NO KOMNJIEKMAYUU U YCI08USM NPUMEHEHUS 8 cuI08blx cmpykmypax Poccutickoii ®ede-
payuu u UHOCMPAHHBIX 20CY0apcmeax.

Kntoueewie cnosa: komniekm paszeeoku u pasmuHuposaus, pasmuruposatrue, KP-U, KP-O, KP-E, EOD.

PasBe;u(a MMUHHBIX 3arpa>kaeHmil SIBJISIETCST Of-
HOI1 U3 BaKHbBIX 33124 MHKeHEePHOT pa3BedKu,
OCYILIeCTB/ISIEMOI B MHTEpecax obecrieueHus: 6oe-
BBIX JIeiiCTBUIA BOJCK.

KomrmuiekT pasBenky 1 pa3sMUHUPOBAHMS SIBJISI-
eTCsl MH>KeHepPHbIM MMYIIeCTBOM, IIpefHa3HaYeH-
HBIM JIJIs1 TIOMCKa, 0603HAUeHUsI 1, B HEKOTOPOIi
CTeneHu, YHUUTOXeHUsT MUH. BmecTe ¢ TeM, 3TOT
KOMILJIEKT, TIPUHSTBIN Ha CHAOKeHMST B KOHIIE TIsI-
TULECSIThIX — Hauaje IeCcTUmecIThIX I'OJI0OB, U ce-
TOIHSI HAXOIUT CaMoe IMPOKOe IIpMMeHeHMe IPU
noucke muH. Komiuiektr KP m3roraBiauBaeTcss U

TOCTaBJISIETCS B BOJCKA B IBYX CBOMX BapUaLUsIX —
KP-U u KP-O. INepBsiit 13 HUX TPeAHA3HAYEH I
ToApa3aeneHunii MHXXeHePHbIX BOWCK, BTOPOI OJ1s1
BCEX OCTaJbHBIX POJOB BOICK (0OLIEBOICKOBOI
KOMILJIEKT).

Komruiekt pasmuHupoBanus enuHbiii (KP-E)
NpefHa3sHaueH s MPOAENbIBAHUSI MPOXOIOB U
PasMUHMPOBAHUS MECTHOCTU U OOBEKTOB BpyU-
Hy1o. OH pa3paboTaH B3amMeH KoMiuiekTa KP-U.

CocTaB KOMIIJIEKTOB CPENCTB pasBeIku U pas-
MMUHMUPOBaHUS [2] IIpeCcTaBieH B TabauIle.

Tabnuia

CocTaB KOMILIEKTOB CpencTB pa3Benky u pasMmuHnupoBanus KP-U, KP-0O, KP-E

KommnekrHocts KP-U:

KomminekrHoctb KP-O:

KomminekrHoctb KP-E:

IllyrioB c6OPHBIX — 6 WIT.

IITyri0B C6OPHBIX — 3 IIT.

IllyroB cOOPHBIX — 4 MIT.

Komiku co mHypoMm ayimHoM 30 m | Komiku co mHypoM ayiamHon 30 m | Kowky co miHypom ajamnHoi 30 m —

— 3 IIT.

— 3 IIT.

3 IT.

®naykky Ha croikax — 60 mIT.

®nasxkky Ha croikax — 30 mIT.

®naxkky Ha croikax — 30 mIT.

CyMKM 15 u1ymioB U GraxkkoB — 6 | CyMKM [T IIYTIOB U (HIasKKOB —

IIT.

CyMKM [1J1sI ITYTIOB U (UIAsKKOB —
3 IIT.

KaTymiku ¢ yepHo-6€51071 IeHTOi1
gnvuoi 100 m — 2 mrT.

KaTymiku ¢ yepHo-6€51071 JIeHTOi1
gnvuoi 100 m — 2 mIT.

YexJTbl 1151 KATYIIEK — 2 IIT.

YexJTbl 1151 KATYIIEK — 2 IIT.

HoxXHMILIBI /151 pe3KU KOMIoUe
MIPOBOJIOKM 60jIbIIMe — 1 HIT.

Ho>XKHMIIBI 1S pe3KU KOMI0UYen
IIPOBOJIOKM G0JIbIIMe — 1 IT.

HoxXHMILIBI [J151 pe3KU KOMIoUe
MIPOBOJIOKM 6ojIbIIMe — 1 IIT.

SIuK yRAamgOyHbIN — 11T,

SIUK yRAagOYHbIN — 11IT.

SIuK yRaagOuHbIN — 1 mIT.

KommuiekTsl cpefCcTB pa3BeKyu M pasMUHUPO-
Banusi KP-U, KP-O, KP-E npegHasHayvaoTcs Ojs
obHapyskeHMs, 0603HAUEHMST M CHSTUSI C MecTa
YCTAHOBKM MPOTUBOTAHKOBBIX, TPOTUBOIIEXOTHBIX
MMH ¥ MUH-JIOBYIIIEK.

CocTaB KOMILIEKTa 06eCIIeuMBaAET SKUITUPOBKY
cariepHOro OTAeIeHMs /it BHIITOJIHEeHMSI 3aau 110
MIPOEIbIBAHMIO ¥ YIIMPEHMUIO IIPOXOA0B B MUH-
HBIX TIOJISIX ¥ CIUIOIIHOTO PasMMHMPOBAHMS MECT-
HOCTH.
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PasymeeTcs, JaHHbBI KOMIUIEKT HE MOXKET
06ecITeunTh BBITIOJTHEHME BCeX 6OEBBIX 3a7ay I10
TTOMCKY ¥ YHUUTOXKEHMIO (06e3BPEeXXMBAHNIO) MUH.
IMaHHBI MMHMMAaTbHbI/ KOMIUIEKT 0GeCIieunMBaeT
obHapysKeHe MHOTUX TUIIOB ITPOTUMBOTAaHKOBBIX 1
MIPOTUBOIEXOTHBIX MUH, YHUUTOXEHE IO PbIBOM
MPOTUBOMEXOTHBIX MMH HATSDKHOTO JelCTBUS,
0603HaUyeHMe Ha MECTHOCTY OOHAPY)KeHHBIX MUH,
orpaxaeHye pa3BefaHHbIX TTOJIOC, IPOJe/IbIBaHE
MPOXOJIOB B TIPOBOJIOYHBIX 3arpaxAeHusX, Mpo-
BepKy MMH Ha He3BJIeKaeMOCTb.

[TpakTyKa BBINOIHEHMS CTy;Ke6HO-60€eBbIX 3a-
a4 B POCCUNMCKMX YCIOBMSIX TOKa3aja, UYTO HU
OIVMH U3 YKa3aHHBIX KOMIUIEKTOB HE MOKET ObITh
MPU3HAH YHUBEPCAIbHBIM IS BCEi TEPPUTOPUHU
Poccun. K coxanenuto, crerduka BbITIOTHEHUS
3a/1a4 B KOHKPETHOM permMoHe BbIIBUTAET CBOU
Tpe6GOBaHMS K COCTaBY KOMITJIEKTA.

B uacTtHOCTHM, B 3amagHbIX permoHax Poccumn
3HAUUTENbHYI0 YacTh BOII cocTaBasior Goernpu-
rnachel, ocrtaBiuecs mocie Bennkoit OTeuecTBeH-
HOJi BOJHBI. B BOCTOUHBIX pErMOHAaX CTPaHbl TAKO
knacc BOII, ectecTBeHHO, OTCYTCTBYeT. B 10)KHBIX
pernoHax BOII nipencTaB/ieHbl B BUIe COBpeMeH-
HBbIX HecpaboTaBIINX apTWIIEPUIACKUX U aBUAIIK-
OHHBIX OOEITPUIIACOB, COBPEMEHHBIX MHKEHEPHBIX
MVH Y CAMOZ,e/IbHbIX B3PbIBHBIX YCTPOVCTB (BKIIIO-
Yasi TpaHaThl Ha PACTSIKKE U YCTPOIICTBA C aKTUBU-
POBAHHBIMU JIEKTPOHHBIMHU U 3lI€KTPOMEXaHUYEe-
CKMMMU B3pbIBaTeNsIMM). B ceBepHBIX permoHax C
OTHOCUTEJbHO HU3KUMU CpeJHEerofoBbIMU TeM-
rnepaTypamu Bo3ayxa OCHOBHYI0 Maccy BOII, oco-
6eHHO 3MMOJi, COCTaBJSIOT pPyYHbIe TpaHATBI U
B3PBIBHBIE YCTPONMCTBA C B3PbIBATEISIMU MEXaHU-
YeCcKOro Tuma. B HaceleHHbIX TTyHKTAaXx, 3a UCKIIIO-
YyeHMeM IOKHBIX PEerMOHOB, AOBOJIbBHO PEAKO MUC-
TOJIb3YIOTCS B3PbIBATENM C HATSDKHBIMM OATuM-
KaMU LIeJIN.

Camnepnl ucnonb3ytoT KP-U kak 4acTe CBOero
MIPOTMBOMMHHOTO CHApSKEHUS U OOTIOMHSIOT ero
MuHouckarenasmmu (1-3 mmHouckarens UWMII),
noapeiBHbIMU MatuHKamy KITIM-1, KIIM-3, TIM-4,
CyMKaMu MuHepa-tnoapbsiBHuKa CMII (6-8 miT.),
KaTylIkaMu ¢ canepHbIM TpoBomom CIIII-2 (He
meHee 200M.), HAKJIaAHBIMM TPOTMUIOBBIMIU 3apsi-
mamu 1u3 400-TpaMOBBIX IIallleK, KOMILIEKTOM
CTaHJAPTHBIX 3HAKOB MMHHBIX IPOXOAOB U APY-
MM TpebyeMbIM cHapspbkeHueM. Komruiekt KP-O
UCTIO/Ib3YeTCSI MOTOCTPEIKOBBIMU U TaHKOBBIMU
noapasaeneHusiMmu. KP-O momonHsieTcs TOAbKO 1-
2 CyMKaMM MMWHepa-TOAPbIBHUKA, HECKOIbKUMU
TPOTUJIOBBIMM IIAIIIKAMM U CpeACTBaMi B3pbIBa-
HMS JJIS1 OTHEBOTO CIoco6a B3pbIBaHMSI.

PaccMoTpuM 3apybeskHble aHAIOTY KOMILIEK-
TOB pa3BeIKU ¥ Pa3MUHUPOBAHMUSI, UCTIONb3yeMble
MHOCTPAHHBIMU NOJIpa3aeleHUSIMU.

Kommiexkt Down Range 6b11 pa3paboTaH ¢ yue-
TOM OCHOBHBIX TPEOOBaHMIi TEXHUYECKUX CIIeIMa-
JIUCTOB. B 3TOT HABOP BXOIAT CIeAYIOIIVE UHCTPY-
MEHTHI:

1. PasrpysouHas riaTgopma Ha 6empo.

2. Hox Gerber Prodigy ¢ dwuxcupoBaHHBIM
KJIMHKOM.

Gerber DET MyabTUTYII.

Pe3axk a1 TpybOK / IIpegoxXpaHuTee.
WNHCTpyMeHT Aj151 3aUMCTKY TTPOBOJIOB.
BoinsuskHoM XpanuTens CHapsKeHUs.
DNeKTPOU30/IIIMOHHAs JIeHTa.

TecTtep HenpepbiBHOCTU Buzz-Mo.
[TnacTukoBas nonarka.

10. Kepammueckuii HOX C OT/IaMbIBAIOIIMMCS
Jie3BUEM.

Hab6op uHcrpymenToB 1-it imaum BTS — EOD
paspaboTaH AJIs IOMOIIM CIIEeLMaIMCTaM 1o 06e3-
BPEXMBAHMIO 60oerpumnacoB u 60M6. B aToT Habop
BXoauT Oosnee 20 MpeaMETOB, B UMC/IE KOTOPBIX
€CThb BCce HeoOXOMMOoe IjIs1 MHOTUX TTPUJTOSKEHUIA.
KommiekT yrakoBaH B ITpouHbIi yexosn molle.

Cymka EOD Molle - coenano B CIIIA:

1. Hab6op oTBepTOK 4 B 1.

2. TInockory6irbl Robogrip 7.

3. BoenHas MMUHU-TIasIbHAsA Jlamaa
TurboFlame.

4. PasBeprTka 110 MeTa/lly.

Mapxkep Markal All Surface Marker.
CMOTpOBOE 3epKajio, Kpyrioe, 1 groim.
[Mpen3MOHHBI HOX.

[Iurie! 6 A10VIMOB, MPSIMBIE.
Xupypruueckue HOXHULBI EMT.

10. CmoTpoBOe 3epKayio — 2 «X3».

11. HoskHMIIBI C KepaMUYECKUMMU JIe3BUSIMU.

12. Kepammueckuii HOX C (PUMKCHMPOBAHHBIM
JIe3BUEM.

13. MuHMU-MOHTUPOBKA.

14. SmnokcupgHas cMosa — 2 4acTH.

15. CmecwuTenbHbIe HACAIKM — 2 IIIT.

16. Spudger.

17. TIuMHIET C 3alIMUTOI OT 3IEeKTpocTaTuye-
CKUX pa3psiioB, TOHKMUIT HAKOHEYHMUK.

18. BcemoromHbplii TaKTMUYECKUII KapMaHHBIN
6mokHOT Rite in the Rain.

Banmbl M3roTOBJAEHbI U3 TUTaHa. Ux oOmias
IJIMHA CcoCcTaBisieT 76,2 cM. Ba)kHO OTMETUTb, UYTO
BajIbl OCTATOYHO UYBCTBUTEIbHBI [J151 Tlepefaun
IaXe maseiniero KoHTakra. CMeHHbIe M3Mepu-
Te/IbHbIe HAKOHEUHMKM M3TOTOBIEeHbI 13 Delrin®,
KOTOPBII SIBJISIETCSI HETIPOBOASIIIUM MaTepUaioM.

R

e~
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B KOMIUIEKT BXOOUT YePHBINA OaIMCTUUECKUIA
HEeJJIOHOBBII UexojI, KOTOpbIii Kpernutcs K H-06-
pa3sHOMY peMHI0, CeTYaTOMY PEMHIO WIN KUIeTY
Molle (o6mias gyjmmHa 76,2 CM.), TUTAHOBbBIE BaJIbl,
repenaloliye KpoueuHble BUGpaInm, HeIpoBOIsI -
e HAKOHEUHMKM, BeO-peMeHb, kujaeT Molle.
Tun xopmyca: H-obpasHas mpuBsss. Marepuan
KOpITyca: 6a/uIMcTUYecKuii HeitoH [3].

U3 pes3ynbTaTOB MPOBEAEHHOTO aHa/IM3a Clie-
JIyeT, YTO OTeueCTBEHHbIe KOMILJIEKTbI, KOTOpPbIE
HaXo[sATCsA Ha BOOpY>XeHUM B BoopykeHHBbIX Cu-
nax Poccuiickoin ®enepanum, B ToM uncie B Gepe-
paNbHOM CITy;kO0e BOVICK HAIlMOHAJIbHON T'Bapauyu
Poccuiickoii @emepaniy, MUMEIOT MIMPOKOE TpU-
MeHeHMe Ha OTKPBITOMi MeCTHOCTM B MOJIeBbIX
YCJIOBUSIX, OMHAKO MMHMMAaJIbHASI KOMILJIEKTHOCTD
He IT03BOJISIET BBITIOJTHATH 60€eBbIe 3a1aUM B TOPO/I-
CKOJi cpefe Takke 3 PeKTUBHO.

3apybeskHbIe aHAJIOTY UMEIOT 6ojiee MIUPOKYIO
HOMEHK/IATypy KOMIIJIEKTOB M CHapsSKeHUs, UTO
noBbimaeT 3(¢GEeKTUBHOCTb BBIMOIHEHUS CITy-
’ke6HO0-00€BbIX 33/1a4 B TOPOACKUX YCTIOBUSIX.
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CVYIIPYVH Tumodeit UropeBuu
KypcaHT, [IepMCKuii BOEHHBII MHCTUTYT BOVCK HAUMOHAILHO rBapaum PO,
Poccus, r. Ilepmb

30JIOTAPEB Banagumup AnekcaHapoOBUY
npernogaBareb, [lepMCcKMit BOEHHBIV MHCTUTYT BOMCK HALIMOHAJIbHOM rBapaumn PO,
Poccus, r. Ilepmb

VCCJIELOBAHUE ITPOBJIEM IIOJAI'OTOBKU U TIPUMEHEHUS BOMCK
HAIIMOHAJIBHO¥ I'BAPJIUU POCCUIMCKOH ®EJEPAIIUU

AHHOmauus. B cmamoe pazbupaemcs npobiema nossliieHus 3pekmusHocmu nodzomosKku 80Lick Hayuo-
HanwHoli 28apduu Poccutickoli @edepayuu npu peweHul 803/10M€EHHbIX HA HUX 3aday uepe3 n0020mosKy memoodu-

ueck020 nocobus «Takmuka é 60e8sIX NPUMEPax».

Knroueenle cnoea: soiicka HayuoHansHoli 2sapduu Poccutickoti @edepauuu, «Takmuka 6 60e8blx npumepax»,
nosesiuieHue I pekmusHocmu, npuMeHeHuUe 80TiCK HAUUOHANBHOT 28apdull.

y‘-II/ITbIBaH criennbUKy CTPEMUTETBHOTO pa3BU-
TUSI COBPEMEHHOro OOIIecTBa M BO3HMKAIO-
IIMX, B CBSI3U C 3TUM, YTPO3 IJIsI HETo, riepef, Boii-
CKaMM HaUMOHaJbHOI rBapaumu Poccuiickoin Oe-
Iepauyy BOSHUKAIOT 6osee CJI0KHbIe 3agaun [1].

Il cBOeBpeMeHHOW peakuyuy Ha M3MeHeHUs
MoA06HOro BMIa HEO6XOAMMO MPOBOIUTH MOCTO-
SIHHBI aHa/IM3 IIPOBOAMMBIX MepPOIIPUSITIIL, Kaca-
IOIIMXCS 3a7lay, BO3JIOKEHHBIX Ha BOJCKa HallMO-
HanbHOM rTBapauu Poccuiickoit ®depepanuu, a
MMEHHO:

1. VuacTue B oxpaHe OOILECTBEHHOTO IIO-
psanKa, obecrieueHu OOIIECTBEHHOM 6e30ImacHo-
CTH.

2. OxpaHa BaXKHBIX F'OCyIapCTBEHHBIX 0OBEK-
TOB, CIlel[Ma/IbHbIX T'PY30B, COOPY>KEHMI1 Ha KOM-
MYHUMKAIMSIX B COOTBETCTBUM C TIepPEeUHSIMU,
yTBepXaeHHbIMK IIpaButensctBoM Poccuiickoit
denepanumn.

3. Vuactue B 60pbOe C TEPPOPU3MOM M IKC-
TPEMM3MOM.

4. Vuactue B obecreyeHUM PEKMMOB Upes3-
BBIUAfHOTO IIOJIOXKEHMSI, BOEHHOTO IIOJIOXKEeHMS,
MPaBOBOTO peXMMa KOHTPTEPPOPUCTUUECKOI
orepaiuun.

5. VYyacTue B TeppUTOPUAJIbHOI 060pOHE
Poccuiickoit @epepaniyin.

6. Oxa3aHue COOelCTBUS MOTPAHUUYHBIM Op-
raHaMm ®emepasbHOi CIyK6bI 0€30MaCHOCTY B
OXpaHe TroCyIapCTBEHHONM TpaHMIbl POCCUIICKOI
depepaniin.

7. @epepalbHbIl TOCYIAPCTBEHHBI KOH-
TpoJb (HaZ30p) 3a COOMIOIEHMEM 3aKOHOHATENb-
ctBa Poccuiickoir ®emepauymu B o61acT o60pora
OPYKMS ¥ B 06/1aCTV YaCTHOM OXPaHHOI ¥ YaCTHOIM
IeTEeKTUBHO MesTelIbHOCTH, a TaKke 3a obecre-
YyeHMeM 6e30ITacCHOCTY 00bEKTOB TOTUIMBHO-3HEP-
reTMUeCcKOT0 KOMIIIEKCA, 3a AesTeIbHOCThIO O -
pasfeneHuii OXpaHbl WPUAMUYECKUX JIUL, C OCO-
OBIMM YCTAaBHBIMM 3aJauyaMy ¥ TOJpa3miesieHuit
BeJOMCTBEHHOW OXpaHbI.

8. OxpaHa 0c060 BaXXHbIX ¥ PEXKUMHBIX 00b-
€KTOB, OOBEKTOB, IOIJeKalIuX 00s3aTeJIbHOI
OXpaHe BOMCKaMM HallMOHAJIbHOI TBapAuiu, B CO-
OTBETCTBUM C TlepeuHeM, yTBepKIeHHbIM [IpaBu-
TelbCcTBOM Poccuiickoii @enepatim, 0XpaHa UMy-
mectBa GMU3UUECKUX U IOPUANIECKUX JIUI] TI0 [0-
roBOpaMm.

9. Ob6ecneueHnue Mo pelreHuo IlpesumeHTa
Poccuiickoit @emepaiiuy 6€30MaCHOCTY BBICIIUX
IOJKHOCTHBIX JINII CyObeKTOB Poccuiickoit deme-
panuu (PyKOBOAUTeNel BbICIINMX MUCIIOJTHUTENb-
HBIX OPTaHOB TOCYAAPCTBEHHOJ BJIACTU CYOBEKTOB
Poccuiickoit @emepatiyin) M MHBIX JIALL.

CBoeBpeMeHHOe BHeCeHMe KOPPEKTUBOB B
JIeCTBUSI COTPYIHUKOB PocrBapaum mo3BOMUT pe-
aJIN30BaTh KAUeCTBEHHOE BbIMIOJIHEHYE BO3JIOKEH -
HbIX Ha HUX 33/ay.

OCHOBHOJII 3amaveil Hay4YHOJ PabOThI BBICTY-
rmajia paspaboTka MeTOAMYECKOro rmocobus «Tak-
THKa B 60eBbIX IIpuMepax» (puc. 1).
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SEIEPATHHAR CTVABA BORCK HALTHOHATRHON MBARTHIH
POCCHHCKON $E TEPALTHH

Boeatmo-in s VIpARIEHmE,
Heyoml nesTp cTPATETENeCIORN BECI6I0 AR
Segepuannoit cryais pofick numonasmoi reapzmm Pocomficoll $egepumm

METOIHYECKOE ITOCOBHE

«TarxTHra B GOSBRIX MpHMepax.
Clopuur Ne 2w

Aockea 2020

o M

Puc. 1. O65105kKa METOIMUYECKOTO M0oco6ust «TaKTUKaA B 60EBBIX IIpMeMax»

Llenbio paboTHI SIBNIIETCS M3ydeHue, 06001e-
HMe U pacIIpoCTpaHeHNe MTOIOXUTEIbHOTO OIbITa
BBITIOJIHEHMST 3aJa4y TeppUTOPUATbHBIMU Opra-
HaMM, COeOMHEHMSIMM, BOMHCKUMM YaCTIMU U
noapasaeneHusiIMM (OpraHaMu) BOMCK Halyo-
HaJIbHOJ rBapaun. B xome paspaboTKyu MeToguye-
CKOTO ITOCOOMSI pemajuch Cleayilnue 3agaun:
aHaaM3 U CUCTeMaTu3alyus MPUMepPOB BBIMTOTHE-
HMS 33Ja4y BOJCKamMy HAlMOHA/IbHON TBapauu
Poccuiickoit @enmepaiivin, onpeneneHne Hampase-
HUII  COBEpIIEHCTBOBAHMSI  TMOATOTOBKU U

TpUMeHeHMsT BOMCK MIPYU BBITIOTHEHUM BO3JIOKEH-
HBbIX Ha HUX 3a7ay.

3a OTBeeHHbII epuofd, BpeMeHy OblIM paspa-
60TaHbI TPY IVIaBbl METOAMYECKOTO IT0CO6MSI, B KO-
TOPBIX ONMCBHIBAIOTCS IPUMEPbHI BBITIOTHEHUS BOJA-
CKaMM HalMOHaJAbHOI rBapaumu Poccuiickoin @e-
Iepalyuy BO3JIOXKeHHBbIX Ha HUX 3a7ad. [1o uToram
KaKObIil IVIaBbl MPOBOAWICS aHaIU3 0COGeHHO-
CTeil MpMMeHeHUS U TOATOTOBKU COTPYOHMKOB
PocrBapauu, nanee 3To LOMOMHSIOCh BApUMaHTaMM
BO3MOXHOI'O TOBBIIIEHUST 3DPERTUBHOCTU Ieii-
CTBUI BOJCK (puUC. 2).
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JeficTena sospamesench Focrmapamn = b8 Pocown op Spemazanm rormmmasi
PRSP Biunsscanins

Mopazox cprammanmm  mameoseficTENN © OprIHIME HCEOTHATETREORE
LIMTH B SOMNCENME S TIME (DOIPRIsIcHREME, OPramivm) JPyTIS CIpOnns
leTpvETyp B X036 DOSTOTORKE M CPOBEISHER  CNSURATRRCH  onmepamme
{epompITITIC)

B xo3r mOSMOTORE B MPOBEJENMEN COMIEATMAOR ODEpAOME OO
NEICOVESSNIDD LRSICEMN (HCROPATEICE ML TEPRNTOMEN ¢ Ereutecamies
corpynm OMOH (. Hroodt Tarmn) ssmommne sagzm & coctane OTB(c), rze
0o dagasad, Delmd mo ospespemm D0 oprammosamd  ExmdogeRorEme ©
negpaagesemeede MBI Pocom ne POO-Amsoer, OTB(c), osssnonisuves
sommcox wscteft BHD P4, excqmmenam & coctan rpymmspomo:

Meprzox CpTRMETIATTE yIpasIeEny EQENCKID ACTIMN,
NoSpIsaedtHREDNE, OpTAHAME B RODE MOaIoiofkl o Spoftdesns cosEmATI ROk
QIHEPALI (M EPOEPIEITIEY)

FyEoBogcmes m noTyweNme 337N OCYIIECTEINNOCE CT2pODEM EOSCKOSsmL
HINATEHRECN B PH.I-IDH'E BRNOTHEHAT 3430

MecTymacomee 38299 B Z0BEICHES HX 30 SVNKOHCHLTRNAD TEyIm
OCYIMCTEINNOCE EOMENINPOM TAKTHRECEDE rpymma N X, pecompomxmmof &
My HETE Bpeasenmalt Ineacuamn ma repparopms 126 noqxa BHT Pé.

Mepeaor cprammamme BLECTOPONMEND COECIETENNN B X3¢ BOITCTONER |
NpOEETEENT COSMELTR a0 Cmepamms (MepompmaT).
Fossitpens  MrpONpRAINR  pAIBCOMITOIMICR  CTVAUM  COICROmBATLY

crnmasm Yepazzemen Pocrrapam no PCO-Anum

Puc. 2. Onucanue 1 aHaau3 JeiiCcTBUIT BOMCK HALIMOHAIBHO IBapauy B METOLMUECKOM IT0COOUM
«TakTuKa B 60€BbIX IIpMeMax»

K 0CHOBHBIM HaIlpaB/I€eHMSIM COBEPILIEHCTBOBA-
HMSI MOXKHO OTHECTMU:

1. TmarenpHOe M3ydyeHMe 06CTAHOBKY B paii-
OHe IPOBeIeHNS OTIepallnii.

2. TloBblllleHMe OMNEPATUBHOCTM IIPOBOOU-
MBIX [eICTBUII C BO3MOKHOCTBIO peaklu Ha
yXyauieHyue 06CTaHOBKM B 30HE BBITIOJIHEHUS T10-
CTaBJIEHHBIX 3a71a4.

3. TloBbilieHne KavyecTBa KOMMYHUKAIUI U
UX CpeliCTB.

4. VYBeluMueHMe UMC/Ia KOHTAKTOB C MHBIMU
CTPYKTypaMu.

CTOUT 3aMeTUThb, UTO JIMUHBIMA COCTAB BOICK
HALIMOHAJIbHOM TBapAuM BBIMOMHSET 3a4ayM Ha
CaMbIX OTBETCTBEHHBIX y4aCTKaX, 3a4acTyi0 MpPo-
SIBJISISI MY>KECTBO M repousm. BoeHHOwTyKalye u
COTPYOHMKU BOVCK HALIMOHAJIIBHONM TrBapauu yao-
CTaMBAIOTCSI CaMBbIX BBICOKMX TOCYOApPCTBEHHBIX
Harpaj, 4rTo He TOJbKO MOAYEPKUBAET BBICOKOE

IloBepyue PYKOBOACTBA CTpaHbl K [esATeIbHOCTU
BOJCK, HO M HaKJaJbIBaeT KOJOCCAJbHYIO OTBET-
CTBEHHOCTbD 3a COXpaHeHMe U pa3BUTHUeE UX TTOTeH-
1yajga B MHTepecax IOCyTapCTBEHHON ¥ oOlie-
CTBEHHOJi 6€30TaCHOCTH.

i momepskaHusT MMOAOOHOI CUTYalii CTOUT
yAeNsITh BbICOKOE BHMMAaHMe MOATOTOBKE COTPY/I-
HUKOB Pocreappuu, ijisg yero u paspabaTbiBaeTCs
moco6ue «TakTMKa B 60eBbIX IIPUMepax», KOTOPOe
TO3BOJIMT Ha pPeabHbIX MpuMepax chopMUpPOBaTh
MOZIEeNN TIOBeeHNsT TIPY PasIUUHBIX 06CTOSTENb-
CTBaxX, a Takke 0003HAYNT BapUaHThI ITOBBIIIEHMS
3(pbeKTUBHOCTM BBITIOIHEHMSI BO3JIOKEHHBIX Ha
BOJiCKa HaI[MOHAIbHOM rBapauu 3aaady.

JIuteparypa
1. ®enepanbHbiii 3akoH OT 03.07.2016 N 226-
@3 (pen. ot 31.07.2020) "O Bo¥icKax HAIMOHAJb-
Hoti rBapauu Poccuiickoit @epepanyn’. Ct. 2.
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work, evaluation system.

roblem Statement. The modern world of in-

formation technology has undergone signifi-
cant changes, having a significant impact on the
way information technology (IT) projects are orga-
nized and managed. With the development of
technology, the expansion of global communica-
tion, and the increasing complexity of IT projects,
one of the most important problems for organiza-
tions involved in software development and infor-
mation technology in general has become the
problem of cross-team effectiveness.

An analysis of recent research and publica-
tions. This problem has a direct relation to a num-
ber of important scientific and practical tasks,
quite actively discussed in the scientific environ-
ment at the moment and presented in scientific
publications of modern researchers.

In particular, an important task in this context
is to improve the productivity and quality of IT de-
velopment. Modern IT projects require high team
productivity and maximum quality of work, in par-
ticular, these issues are considered in [1]. Effective
cross-team work can significantly improve these
parameters.

Itisnoted in [2, 3] that modern IT organizations
often face resource constraints, and optimizing

cross-team work makes better use of available re-
sources.

Also, solving this problem helps to increase the
level of customer satisfaction of IT companies,
since the quality and timing of projects directly af-
fect this level [4]. Evaluating and improving cross-
team work can thus lead to higher levels of cus-
tomer satisfaction. As a result, as noted in [5, 6],
companies that are able to work effectively in
multi-team environments are more flexible and
able to innovate faster, making them more com-
petitive in the market.

The study and application of metrics systems
and models for assessing the effectiveness of
cross-team work remain relevant and important
scientific and practical tasks that contribute to the
improvement of IT project management processes
and ensure the successful fulfillment of tasks in
the field of information technology.

Highlighting previously unresolved parts of
the overall problem. Thus, modern scientific
publications in general actively discuss the prob-
lems of the effectiveness of cross-team work,
which indicates the relevance of the general issues
raised in the article. At the same time, this prob-
lem has a number of underdeveloped components
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that require additional attention of the scientific
community.

Thus, in modern conditions IT projects are be-
coming more and more complex, including a large
number of participants using a variety of develop-
ment tools and methodologies [7]. In this regard,
one of the key challenges facing IT companies and
organizations is the effective management of
cross-team work within a single project. This cre-
ates the need to organize adequate evaluation and
synergy in cross-team work to achieve optimal re-
sults in IT product development and implementa-
tion.

Thus, the focus of the paper is centered on the
investigation of metrics systems for evaluating
and improving the effectiveness of cross-team
work on a single project, presenting an innovative
approach to solving the problem of improving the
productivity and quality of teams in the IT domain.

The aim of the article. The aim of the paper is
to present a system of metrics and methods for
evaluating and improving the effectiveness of
cross-team work in IT projects. To achieve this
goal, the following objectives are set:

—  to analyze the existing approaches used to
assess the effectiveness of cross-team work, to
identify their advantages and disadvantages;

—  to characterize the system of metrics tak-
ing into account the specifics of IT projects and the
possibility of their application to assess the effec-
tiveness of cross-team work on a single project;

—  to formulate recommendations and scien-
tific and methodological solutions based on the re-
sults of the study, which can be applied in the prac-
tice of IT project management to improve the ef-
fectiveness of cross-team work on a single project.

Outline of the basic material. Modern IT or-
ganizations face challenges related to cross-team
work on a single project. Consequently, research
and generalization of experience in the practical
application of metrics systems to evaluate and im-
prove the performance of cross-team work on a
single project play an important role in today's IT
industry [8, 9]. These studies and solutions con-
tribute significantly to the productivity, customer
satisfaction, and competitiveness of IT companies.

At the same time, in the process of researching
and improving approaches to assessing and im-
proving the effectiveness of cross-team work in IT
projects, it should be assumed that cross-team
work in IT has its own peculiarities and requires
specific organization, management and communi-
cation. Let's consider the role and specificity of
cross-team work in IT and the emerging problems

that need to be solved through the application of
specific approaches and tools of cross-team inter-
action.

Cross-team work in IT has several peculiarities
[10, 11]:

1. Technological complexity. IT projects often
utilize different technologies and programming
languages. This requires good understanding and
consistency between teams.

2. Rapidity of change. The IT domain is char-
acterized by rapid changes in requirements and
technologies. Teams must be prepared to adapt
and react to changes quickly.

3. Availability and scalability. Products in IT
are often available online and can scale to multiple
users. This affects the architecture and requires
careful planning.

Problems to be solved through the application
of specific approaches and tools of cross-team in-
teraction:

1. Lack of communication between teams can
lead to miscommunication, duplication of work
and delays. Addressing this problem requires im-
proving communication processes and creating
platforms for information sharing.

2.  Lack of common development standards and
methodologies can make it difficult to work to-
gether. Adopting methodologies such as Agile or
DevOps can improve process consistency.

3. Difficulties in change management. In IT,
change happens frequently and quickly. Ineffec-
tive change management can lead to chaos and
loss of control. Therefore, improved change man-
agement processes are necessary for successful op-
erations.

Effective coordination and synergy between
different teams play a key role in the successful
implementation of IT projects. Various approaches
and model metrics systems have been developed to
evaluate and improve the effectiveness of cross-
team work (Table).

The effectiveness of cross-team work on a sin-
gle IT project is critical for successful project im-
plementation and achievement of business goals.
Current metrics system approaches and models
provide organizations with valuable tools to assess
and improve this effectiveness. However, it is
worth noting that the choice of approaches and
metrics should depend on the specific characteris-
tics of the project, its goals, and the specifics of the
teams.

Each approach has unique features and benefits
that can be tailored to the specific project context
and objectives. For example, for projects with a
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high degree of uncertainty and non-standard
tasks, an Agile approach may be more appropriate,
while for projects where stability and security are
important, DevOps may be the preferred choice.

The key to applying metrics and metrics system
models is to keep them continuously updated and
adapted to changing project conditions and re-
quirements. Effective management of cross-team
work requires continuous monitoring and analysis
of data to identify problems and opportunities for
improvement.

Let's characterize the main metrics that contain
the analyzed approaches to assessing and improv-
ing cross-team performance:

— To assess Agile effectiveness, the Velocity
metric is used, which is defined as the sum of the
scores of completed tasks per iteration:

Velocity = X(Story Points per iteration)

— DevOps performance measurement can
include the Deployment Frequency metric, which
is defined as the number of deployments over a
certain period of time:

Deployment Frequency =
(Number of deployments) / (Time)

Table
Approaches and models used to assess and improve the effectiveness of cross-team work
Approach,
mOd?l’ Description Examples of use
metrics
system
The Agile methodology promotes flexibility and | The development team uses the "task
responsiveness to change, making it easier for | completion rate" metric to determine how
. teams to collaborate on a project. Agile metrics, | many tasks they can complete in a given
Agile . . . .
such as task completion rate and product back- | period of time. This allows them to sched-
log, are used to evaluate team productivity and | ule work more efficiently
identify improvements
Combines Development and Operations into a | The DevOps team uses the "deployment
seamless team. DevOps helps automate and | frequency" metric to measure how often
standardize processes, which improves collabo- | they release new versions of software.
DevOps ration between teams and reduces the time be- | This helps them improve their develop-
tween development and deployment. DevOps | ment and deployment process
metrics, such as deployment frequency and re-
covery time, help measure and improve cross-
team performance
The model offers four perspectives of perfor- | The organization uses the Balanced Score-
mance measurement: financial, customer, pro- | card model to evaluate project perfor-
Balanced | €S ar.1d ?earning. By identifying key peffor— mance in four dimensions: financial (_prof-
Scorecard | mance indicators in each of these perspectives, | itability), customer (customer satisfac-
organizations can assess cross-team perfor- | tion), process (reduced development
mance from different perspectives time), and learning (team skill develop-
ment)
Key Per- The model focuses on specific numerical indica- | The team uses KPIs to track the percent-
tors that reflect the fulfillment of project goals | age of completed tasks against the project
formance .. . . .
Indicators and ob]gctlves. Examples of KPIs. 1nc11.1de task | plan. This allows them to respond qu1ck1-y
(KPI) completion dates, customer satisfaction and | to delays and improve cross-team coordi-
percentage of tasks completed nation
Service The model offers an assessment of the quality‘ of | The organiz;ittion .evaluates the 1eve1‘ of
Level cross-team work based on the !evel of service | customer satlsfact.lc?n based on the fulfill-
Agree- agreed between teams and project customers. | ment of SLA conditions, such as response
This model allows you to assess the extent to | time to requests and quality of services
ment . . . . . .
which teams fulfill the obligations defined in the | provided
(SLA) SLA

Source: compiled by the author on the basis of analysis of [5, 7, 11, 12]
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The Balanced Scorecard uses a comprehensive
approach to assess performance, including a num-
ber of metrics, each with its own weighting:

— financial performance assessment:

F=2(W:*F),
where W, — metric weight,
F;— metric value.
— customer satisfaction assessment:
C=Z(W;*Cy,
where W;— metric weight,
C;— metric value.
— process efficiency assessment:
P=2(W:*Py,

where W;— metric weight,

P;— metric value.

— assessment of learning and development:

L=XW;*Ly,
where W; — metric weight,

L;— metric value.

— KPIs are specific metrics chosen depending
on the project objectives.

— SLA metrics may include task completion
dates, quality of service, and other parameters
agreed upon with clients.

All approaches and metrics systems are aimed
at increasing team productivity. Successful project
execution directly depends on achieving high
scores in Velocity (Agile), Deployment Frequency
(DevOps), as well as high scores in Balanced Score-
card and achieving KPIs and SLAs.

DevOps emphasizes test automation and mon-
itoring, which contributes to a high-quality prod-
uct. Successful project execution is linked to
achieving high scores in product quality metrics
and SLAs.

Successful project execution requires effective
resource management, which is achieved through
more accurate allocation of tasks and resources
across teams. Effective resource utilization implies
that Agile, DevOps and Balanced Scorecard met-
rics, including KPIs and SLAs, play an important
role in cost and time optimization.

Directly related to successful project execution
is the level of customer satisfaction. High scores in
customer satisfaction metrics in Balanced Score-
card and achievement of SLA and KPI metrics re-
lated to customer satisfaction contribute to cus-
tomer and client satisfaction.

It should also be noted that organizations that
actively apply modern approaches and metrics sys-
tems are more competitive in the market. They are
able to respond faster to changes in market re-
quirements and promptly implement innovations,

which contributes to successful project implemen-
tation and increased customer satisfaction.

Choosing the best approach and metrics system
depends on the objectives, project type, and spe-
cifics of the teams. However, regardless of the
choice, properly applied metrics and assessment
approaches can improve productivity, quality of
work, customer satisfaction, and an organization's
IT competitiveness. While highlighting the appro-
priate approach to cross-team project perfor-
mance measurement depends on the specific con-
text and goals of the organization, in the context
of IT companies, a few general considerations can
be highlighted.

For example, DevOps can be considered the
most effective approach, in terms of its impact on
cross-team project performance, because it
strongly emphasizes automation, standardization,
and closer collaboration between development
and operations teams. The introduction of DevOps
allows for faster deployment, reduced response
time to changes, and fewer bugs and product fail-
ures. High deployment frequency, as measured by
the Deployment Frequency metric, is one of the in-
dicators of successful DevOps implementation.

The link between cross-team efficiency and IT
performance is usually mediated through several
important processes and procedures:

1. Adopting DevOps as an approach requires
changes in organizational culture, processes, and
tools. The company must invest in automation,
employee training and development, and the
adoption of tools for continuous integration and
deployment. The indirect result is improved cross-
team effectiveness.

2. Highly effective project management and
team communication are key to achieving high
cross-team effectiveness. The indirect result here
is increased productivity and improved quality of
work.

3. Testing and quality control processes play
an important role in ensuring product quality. Im-
proving cross-team efficiency can reduce defects
and improve product stability. This also has an in-
direct effect on customer satisfaction and the com-
petitiveness of the company.

Thus, the optimal choice of approach for meas-
uring and improving cross-team performance will
depend on the specific goals, resources and con-
text of the company. But in the context of IT com-
panies, DevOps usually has the greatest potential
to influence the efficiency and therefore the per-
formance of the company as a whole.
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Conclusions and propositions. Cross-team
work in IT is characterized by technological com-
plexity, rapidity of change, and a high degree of
product availability and scalability. In the context
of addressing the challenges of assessing the effec-
tiveness of cross-team work on a single IT project,
the research presented in this article revealed a
number of key aspects that are important for un-
derstanding and optimizing the performance of IT
companies. Thus, the study examined various ap-
proaches to assessing the effectiveness of cross-
team work in IT: Agile, DevOps, Balanced Score-
card, KPIs and SLAs, which are a variety of tools,
each of which can be effective depending on the
context of the project and the company's goals.

It is identified that the key aspects of successful
IT project delivery are improved productivity,
product quality, effective resource management
and customer satisfaction. The choice of approach
to assessing the effectiveness of cross-team work
has a direct impact on these parameters and, con-
sequently, on the performance of the company as
a whole. The link between cross-team effective-
ness and IT company performance is usually medi-
ated through several important processes and pro-
cedures: the introduction of modern methodolo-
gies such as DevOps can be a catalyst for improving
cross-team effectiveness; project management
and team communication play a crucial role in
achieving high cross-team effectiveness and,
therefore, in company performance; quality man-
agement and defect control contribute to improv-
ing product quality and customer satisfaction.

The effective organization of IT companies is
crucial to the effectiveness of cross-team project
work. It includes resource optimization, process
management, communication, staff training and
development.

The prospects for the development of the issues
raised in this article are conditioned by the possi-
bility to continue researching the effectiveness of
specific metrics and approaches in different sce-
narios in order to form systematic formalized eval-
uation methods for IT companies seeking to opti-
mize cross-team work on individual projects.
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BOYAPOB Anzapeii BukropoBuu
BeIyIIuii pa3paboTuMK IMIPOrPaMMHOTO 0OecIieueHmsI,
OO111eCTBO C OrpaHMYEHHOJ OTBETCTBEHHOCThIO «IOHMO0D»,
Poccus, r. MockBa

VMHTETPATUBHBIN O530P COBPEMEHHBIX METO/I0JIOTUYECKUX
CTPATEIUI1 U UHHOBAILIMOHHBIX TEXHUK B IUCIIUTIJIHE
IKCTPAKIVN 1 AHAJIN3A HINDPPOBLIX JTAHHBIX: I'TYBOKOE N3YUYEHUE
TEOPETUYECKNX KOHIEIIWI Y TIPAKTUYECKO! PEAJIU3AIIVU

AHHOmauus. B dauHoili pabome npedcmassied UHmMezpamueHsili 0030p aKMYANbHblX MemMOo00J02UUECKUX
cmpamezuii u nepedossix MeXHUK 8 001acmu IKCMpAakyuu U aHanusa yugpossix oarHsx. OCHOBHOE 8HUMAHUE
yoensiemcst eiy0OKOMY U3YHEHUID meopemuyueckux KOHYyenyuti, ux npakmuueckoli peanusayuu U NpUMeHeHUI0 8

co8pemMeHHOll UHpopMayuoHHOli cpede.

Knrouessie cnoea: napcuHe, Memoaoﬂozu,q, aHanaiu3 aaHHle, COBpPEMEHHblIE MEXHOJ102UU, U38JleHeHUe qu)op—

mayuu.

BBenenne

B coBpeMeHHOM MHGOPMAIIOHHOM OOIIECTBE,
rme o0beMbl JTAaHHBIX YIOBaMBAIOTCS KaXkKmble He-
CKOJIBKO JieT, 3¢ PeKTuBHOE yIIpaBjeHne u obpa-
00TKa 3TUX JaHHBIX CTAHOBSITCS KPUTUUECKU BaK-
HbIMM. ITapCUHT JAHHBIX — 3TO He MPOCTO MPOoIecc
u3BIeueHnss MHGOPMaINUM, 3TO MOCT MeXAY He-
CTPYKTYPUPOBAHHBIMM MCTOUYHMKAMMU HAHHBIX U
CTPYKTYPUPOBAHHBIMM CUCTEMaMU 06PabOTKYU
TaHHbIX.

B M3HayaJbHOM CMBIC/E TAPCUHT IIpeACTaB-
JsieT cob0ii aHaNIu3 U Ipeobpa3oBaHMe TEKCTa B
CTPYKTYpUpPOBaHHbBIN GopmaT. OH 6bUT HEOTHEM-
JIEMOJi YaCTbI0O KOMITBIOTEPHBIX HAYK, 0COOEHHO B
06J1aCTU MCKYCCTBEHHOTO MHTE/UIEKTA ¥ KOMITUJIS -
LMY S3BIKOB ITporpaMmMupoBanus. OMHAKO C TeM,
KaK MHTePHET CTaJjl IJITaBHBIM MCTOYHMKOM MHGOP-
MaIuu, MapCUHT ObLI afanTUPOBAH IJIS M3BJIede-
HMSI TAaHHBIX U3 Be6G-CTpaHMIl, CTaB OCHOBOW IJIsI
MHOTUX MHTEPHET-TEXHOJIOTUIA.

CoBpeMeHHbIE MCC/IENOBATENN, AHAIUTURA U
pa3spaboTYMKM UCIONb3YIOT TAPCUHT HE TOJIbKO
IJIS1 aHa/IM3a Beb-CoepsKMMOro, HO U JIJIs U3BJe-
yeHMsI JAaHHBIX U3 PA3IMUYHBIX (OpPMAaTOB MOKY-
MEHTOB, Takux Kak PDF wim usobpaskennii. IIpu
9TOM CJIOKHOCTb ¥ TTyOMHA aHa/3a MOTYT Baphb-
MPOBAThCSI OT MPOCTOTO U3BJAEUYEHMS] TEKCTA 10
CJIOKHOTO CeMAHTMUYECKOTO aHaam3a U Kaaccudu-
KaIuu JaHHbIX.

Temepb HaBajiTe pacCMOTPUM B3auMMOJIEli-
CTBME TapcuHra ¢ apyrumu cdepamu uHbopma-
LIMOHHBIX TeXHOJIOTMUIA.

TpaauIOHHbIE TTOAXO0/IbI K ITAPCUHTY.

[TapcUHT JaHHBIX CYIIECTBYET YKe JIUTe/IbHOe
BpeMsl, 1 3a 9TOT Iepuoy, 66110 pa3paboTaHO MHO-
>KeCTBO METOAVK Y MHCTPYMEHTOB, KaXKIbIi U3 KO-
TOPBIX MMEET CBOM 0COGEHHOCTM U 00JIaCT IPU-
MeHeHUS.

OmHUM M3 IpeBHENMMX ¥ Hambojiee YHUBEP-
CaJIbHBIX METOMOB SIBJSIOTCS PeryssipHble BbIpa-
skeHus [5]. DTOT MaTeMaTHUeCKKii anmapar 1no3Bo-
JITeT 3aJaBaTh CJIOKHbIE TEKCTOBbIe MIAGJOHBI U
HaxOJUTh COOTBETCTBUS ITUM IabIIOHAM B TeK-
cre. PeryssipHbie BbIpakeHUsI CTAIM OCHOBOW OIS
MHOTUX TEKCTOBBIX IMPOLIECCOPOB U SI3BIKOB IPO-
rpaMMMpOBaHMsI, IPENOCTaB/sIsI MOIIHbIe WH-
CTPYMEHTHI IJIsI 00paboTKM CTpoK. OHU Upe3BbI-
YyaifHO IIOJIE3HBI IIPU paboTe C TeKCTaMu, Te
CTPYKTypa AAHHBIX IIpeAcKasyemMa U MOXKET ObITh
OTMCcaHa uyepes Olpe/eseHHbIe MabioHbl. OTHAKO
CTOUT OTMETUTh, UTO M3-3a CBOEN CIOKHOCTU U
Crie(PUUHOCTU PeryasipHble BBIPASKEHUS MOTYT
CTaTh CJAOKHBIMU [JI51 TOHUMAHUS U TOAEPsKKH,
0CO0eHHO TIpu paboTe ¢ GOMBIIVMU U CJIOKHBIMU
mabI0HaMM.

[pyroit mony/asIpHbINI MOAX0/, K TAPCUHTY aH-
HBIX OCHOBaH Ha ucronb3oBaHuyu XPath. OtoT
SI3BIK 3aITPOCOB OBLI pa3paboTaH CIeNNATbHO IJIsT
u3BmeueHus nHbopmanuy u3 XML-IOKYMEHTOB.
XPath no3BossieT yKasbiBaTb IMyTH K OMpefeseH-
HBIM 37ieMeHTaM Wiy aTpubyram B XML 1 n3Bie-
KaTb UX. B OoT/IMUMe OT peryisipHbIX BbIPaXKeHMUIA,
KOTOpbIe paboTaloT Ha YpoBHe TeKcTa, XPath orme-
pUpYyeT CTPYKTYPMUPOBAHHBIMM JaHHBIMM, UTO Je-
JIaeT ero UAeaTbHbIM MHCTPYMEHTOM [IJIst paboThI
¢ XML. OH cTan HeOTbeMJIEMOI YaCTbI0 MHOTUX
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TexHoJorui 06paboTku XML, Takux Kak XSLT u
XQuery [1].

OnHako, HecMOTps Ha 3G EeKTUBHOCTh 060MX
METOJIOB, OHM MMEIOT CBOYM OTPaHUYEHMSI, U BBIGOD
MOJIX0/A 3aBUCUT OT KOHKPETHOII 3a/1auMt.

CoBpeMeHHbIE MTOAXO/IbI ¥ VHCTPYMEHTHI.

B oTBeT Ha MOCTOSTHHO MeHSoIMecs TpeboBa-
HUSI U CJIOKHOCTM MHTEPHET-TaHHBIX, MHCTPY-
MEHTBI ¥ METO/IbI TTAPCUHTa SBOTIOIVMOHMUPOBAIIH,
npenocTasisist 6osee appekTUBHBIE U TUOKME pe-
IIEHUS [JIS1 COBPEMEHHBIX 3aad.

Cpenu Hambosee MOMY/ISIPHbIX MHCTPYMEHTOB
IJISI TIapCcuHra Be6-cTpanull cTosaT Beautiful Soup
u Scrapy. O6a mpeACTaBISIIOT CO00ii 6GMOIMOTEKN
Python 1 06;1aa10T CITOCOGHOCTHIO 06pabaTHIBATD
KaK CTPYKTYpUpPOBaHHbIE, TaK U HECTPYKTYPUPO-
BaHHbIe Be6-maHHbIe [2]. Beautiful Soup ocobento
TT0JIe3€H JIJIS ITPOCTRIX 33124 IapCUHTa, 6raromapst
CBOEMY MHTYUTUBHOMY MHTepdeiicy 1 crioco6Ho-
¢ty 006paboTky «6uThix» HTML-CcTpyKTYp. Scrapy,
C IPYTOJii CTOPOHBI, IIPEACTaB/ISeT CO60I MOITHBI
(bpeliMBOpK, IpemHA3HAUYEHHBIV IJISI CO3TAHMS
CJIOKHBIX BEO-CKparepoB, M MHTETPUPOBAH C pas3-
JIMYHBIMM MeXaHM3MaMy 00paboTKM U XpaHEeHUsI
TaHHbBIX.

B TO BpeMs Kak MpSIMOEe M3BJIeUeHMEe JaHHbIX
13 Be6-CTPaHUI] MOKET BbI3BATh PAa3IMUHbIE TIPO-
6J1eMbl, TaKMe Kak M3MeHEeHMs] CTPYKTYphl CTpa-
HUIIBI WM OJIOKMPOBKM CO CTOPOHBI CEPBEPOB,
MHOTYe OPTaHMU3aLUN U CEPBUCHI TPEAOCTABISIIOT
API (Application Programming Interface) mmust
CTPYKTYPUPOBAHHOTO ¥ HAJEXHOTO [IOCTyIa K
CBOMM AaHHBIM. [TapcuHr ¢ ucnonb3oBaHueM API
MIpeaIoUYTUTENIEH, TTOCKOAbKY OH YacTo IIpefo-
CTaBJ/ISIET YUCTHIE, aKTyaJbHbIe U XOPOIIO OKY-
MEHTMPOBaHHbIE JaHHble 06e3 HeoOXOOMMOCTU
"60pbOBI" CO CTPYKTYPOIt BeO-cTpanuil [4].

TeMm He MeHee eCTb 006/aCcTH, Ilie TPAAUIINOH-
Hble METOIbl IapcuMHra He MOryT 3(h(eKTUBHO
CIIPaBUTHCS C 3a7aUeif, 0COOEHHO KOTla peub UAEeT
O CJOXKHBIX M HOVMHAMUYECKM W3MEHSIOIIMUXCS
CTPYKTYpax AaHHBIX WM U300pakeHusX. B aTux
CUTYaIVSIX UCKYCCTBEHHbIV MHTEJIJIEKT, 0COOEHHO
MEeTOAbl MalIMHHOTO U TJTYDOKOTO OO0yUeHusl, CTa-
HOBSITCSI HACTOSIIMM TPOpbIBOM. COBpeMeHHbIe
QITOPUTMBI MOTYT 06Y4YaThCSI PACIIO3HABAHUIO
CJIOKHBIX CTPYKTYP JAHHBIX, TATTEPHOB WM U3006-
pasKeHMIA, MPeIOCTaBISISI YHUKATbHbIE BO3MOXKHO-
CTU JIJIS1 aBTOMATUYECKOTO U3BJIeYeHNsT MHbOopMa-
LMY U3 Pa3TIUYHbBIX MCTOUHNUKOB.

BbI60p MHCTPYMEHTA MJTY METO/1a ITapCUHTA 3a-
BUCUT OT KOHKPETHO! 3amauu ¥ TpeboBaHMIT K
manapiM. OCcO3HaHME BCETO CIEKTpa JOCTYITHBIX
MHCTPYMEHTOB  IIO3BOJIIET  pa3paboTumKam

MPUHMMATh OOOCHOBaHHbBIE pellleHUs U 3Pdek-
TUBHO afalTMPOBAThCSI K U3MEHSIIOIMUMCS YCII0-
BUSIM CpeJibl IaHHBIX.

ITpo6ieMbl U BbI3OBBI.

[MapcuHT JTaHHBIX, HECMOTPS Ha CBOIO 3HAYM-
MOCTb U IIUPOKUIA CIIEKTP MPUMEHEeHUS, CTAIKHU-
BaeTCs C PSIIOM MpOOJiIeM U BBISOBOB, KOTOPBIE
TpeOYIOT BHMMaHMS ¥ OOMYMaHHBIX pelmeHui co
CTOPOHBI pa3pabOTUMKOB.

O[IIHOI1 13 OCHOBHBIX ITPOGJIeM SIBJISIETCS IMHA-
MUYHOCTb MHTepHeTa. l3MeHeHUe CTPYKTYphI
JAHHBIX, TakKoe KaK OOHOBJIeHMe IM3aiiHa Beb-
caiita uau moauduKalus ero cogepxkxaHusi, MOKeT
Cepbe3HO 3aTPyIHUTb UM JaXe CHENaTb HeBO3-
MOSKHBIM ITapCUHT. Be6-caiiThl 1 1IaThOPMBI I10-
CTOSTHHO aJarTupyIOTCS K MEHSIOMIMCS TpeboBa-
HUSIM TT0JIb30BaTes el M TEXHOIOTUUECKMM HOBOB-
BEJIEHNUSIM, UTO IejaeT HeOOXOIMMBIM Peryssp-
HOe OGHOBJIEHME U afJanTal/i0 WHCTPYMEHTOB U
MeTOZLOB MapCHUHTa.

Crnenyrouiuii BbI30B — 3TO IOpUAMYECKasl CTO-
poHa Bompoca. M3BjaeueHne JaHHBIX C Be6-caiiTOB
06e3 paspemnieHuss MOXKET HapyliaTb aBTOPCKUE
npaBa, IpaBuia UCIIOIb30BaHUSI JAHHBIX WU IPY-
rve peryJasTUBHBIE aKkTbl. He Bce JaHHbIe, JOCTYII-
Hble B ITyOJIMYHOM ITPOCTPAHCTBE, MOKHO CBO-
604HO M3BJIEKATh M MCIOAb30BaTh B KOMMeEpUe-
CKMX UJIU UCC/IeIOBATENbCKUX 1Ie/ISIX. DTO AesaeT
KpaiiHe BaKHBIM OCO3HaHME U COOJIONIeHNe Jie-
raJIbHBIX aCMeKTOB MMapCuHTa.

K Tomy ke, MHOrMe BeO-CaiiThl aKTUBHO IIpU-
MEHSIIOT pa3/iMuHble MeXaHM3Mbl 3aIIUThI OT aB-
TOMaTMUUYeCKOro JocTyna. [Ipymepamu Takux Mep
spisiiotcst CAPTCHA, koTopast TpebyeT ueyioBeye-
CKOTO B3aMMOJEVCTBUS OJ1s1 TIOATBEepKIeHMs 3a-
MPOCOB, orpaHnueHus no IP, KoTopeie 6JIOKUPYIOT
TMOBTOPHBIE 3aIIPOChI C OGHOTO ajpeca, U Jaxe
crenydmueckue mpaBwia Ijs robots.txt, ykassi-
BaloIlye, KaKue 4acTy caiiTa MOTYT ObITh ITPOUH-
JIeKCUPOBAHbl WM TIOCEIIeHbl G6otamu [3]. DTu
TexXHMYeCKMe Mperpaabl MpeACcTaBIsIOT co00ii 10-
TTOJTHUTEIbHbIE CJIOKHOCTY U TPebyIT pas3paboT-
YMKOB OBITh B KypCe HOBENMIIMX TEXHOJOTUI U
CTpaTeruit 06xona.

B 1mesom, XOTs MapCUHT OaHHBIX MpefjaraeT
MHOXXECTBO BO3MOKHOCTE, OH TakKe MpeacTaB-
JisseT coboit 1moyie ¢ MHOTOUYMCIEHHBIMU IIpobITe-
MaMM ¥ BbI30BaMM, KOTOpPbIe TPeOYIOT TITyOOKOT0
MOHMMAaHMS U THIATEIbHOTO NOAX0a K UX pelle-
HUIO.

3aK/IoueHne.

Ha nipoTspkeHny nocaeJHUX AeCITUIETU Iap-
CUHT JAHHBIX IPEBPaTUIICS U3 OTHOCUTEIHHO MPO-
CTOI 3amauyu 10 WM3BjIedeHUI0 MHbOpMAIUKU B
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CIOKHYIO IUCHUIUIMHY, TPeOYIONIYI0 TIyOOKUX
3HaHWUI1 B 06/1aCTU MPOrPaMMUPOBAHMUS, AJITOPUT-
MOB U, B HEKOTOPBIX CIy4yasix, HOPUCIPYIEHLIUN.
IleiicTBUTENIBHO, B 3TI0XY MH(POPMAILIMOHHbBIX TeX-
HOJIOTUI U "6OJbIINX HAHHBIX", CIIOCOGHOCTDh M3-
BJIeKaTh, aHAJM3MPOBATh U MUCI0J/Ib30BaTh JaHHbIE
13 Pa3IMYHBIX UICTOUHMKOB CTAHOBUTCS CTPATEIU-
YeCKM BaKHOM [IJISI MHOTUX OTpacieil — OT HayKu
IIo 6M3Heca.

OmHako Kak M Ji00ast apyras OUCHUIUIMHA,
MapCUHT TAaHHBIX He CTOUT Ha MecTe. OH agamnTu-
pPyeTcsl ¥ 3BOIOLMOHUPYET, UTOOBI OTBEYATh HO-
BBIM BbI30BaM U IoTpe6HOCTSIM. COBpeMeHHbIe
MHCTPYMEHTbI, TaKMe KaK Scrapy ujiu MeTOMbl, OC-
HOBaHHbIE Ha MCKYCCTBEHHOM MHTEJIEKTe, TpeJ -
JIaraloT pellleHus [Jis CJIOXKHBIX 3a7ay, C KOTO-
pPbIMM TpaAUIIMOHHbIE METOObI MOTYT He CIIpa-
BUTBCS.

B 3ak/it0ueHMM CTOUT TTOOUEPKHYTh, UYTO YCIEX
B IApCUMHIe JAHHBIX — 3TO He TOJIbKO B BbIGOpE
MPaBUJIbLHOTO MHCTPYMEHTa, HO U B MIOHMMAaHUU
KOHTEKCTa, B KOTOPOM 3TU JaHHbIe OYIyT UCIIOJIb-
30BaTbCsA. ITO TpebyeT OT pa3paboOTYMKOB U

QHAJIMTUKOB He TOJIbKO TEXHUUECKMX HABBIKOB, HO
M CIIOCOOHOCTM K KPUTUUYECKOMY MBIIIJIEHUIO, a
TaKKe OCO3HAHMIO STUYECKUX U IOPUANUECKUX ac-
TIEKTOB CBOei mesiteibHOCTU. Takum 06pasom,
MapCUHT JAHHBIX — 3TO HE IPOCTO TeXHUYecKast
3a7aya, HO ¥ KOMILIEKCHAsT JUCIUILIMHA, Tpebyio-
I11ass MHOTOTPaHHOTO TOAXO0Aa U INTyOOKOTr0 MOHM-
MaHUs.
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CO30HTOB AuToH BanepbeBuu
VHXeHep-mporpaMMucT, apxutektop I10, 000 «AnaprameHT CucTemc»,
Poccus, r. MockBa

PACIIPEJEJIEHHBIE MTHOOPMAILIMOHHBIE CUCTEMBbI:
OCOBEHHOCTU ITPUMEHEHNS 1 IIOCTPOEHHUSA

AHHomauus. Viccnedosatue nocesuieHo aHaau3y u xapakmepucmuke ocobeHHocmeti pacnpedeneHHbx UHPop-
MayuoHHsix cucmem. Kpome mozo, asmopom npedcmassieHst mexHoJi02uul, COCMAsAAI0WUe 0CHO8Y 8€0-Cepaucos.
Takxce asmopom 0003HaueH anzopumm nocmpoeHus pacnpedeneHsix C. B cmamee ommeueHsl KOMNOHEHMbL,
cocmasnsuue 3a0ayu opzaHu3ayuu GyHKYUOHUPO8aHusl U passumus pacnpeoesieHHoll UHGOPMAayUuoHHOI cu-

Cmemobl cocmoum u3 CﬂeayFOIMLIX KOMNOHEHMO8.

Kniouessle cnoea: pacnpedeneHHble UHPOPMALUOHHDBIE CUCEMBL, MEXHON02UU, pa3eumue, OaHHble, 8e0-cep-

BUCHbL.

AKTYaJIbHOCTDb MCC/I€A0BaHUS

[IpencraBieHHass TemMa WMCCAedOBaHUSI OCTa-
€TCsI aKTyaJIbHO M BasKHOM B COBPEMEHHOM MUpE
MHGOPMAIIMOHHBIX TEXHOJIOTMII. MHOTMe KOMIIa-
HUU U OpraHM3aIuyu MUCIIONb3YIOT pacripeieneH-
Hble MHGOPMAIIMOHHbIE CUCTEMBI IJIsSI yIIpaBlie-
HUSI GM3Hec-IpoleccaMy, 06paboTKY JAaHHBIX U
obecrieueHsI B3aMMOJENCTBUS MEXAY pasind-
HbBIMM (uUIKaIaMy U TogpasgeneHusmu. dpdex-
TUBHOE MMOCTPOeHMe U UCII0Ib30BaHMe TaKuUX CU-
CTeM IOMOTaeT IMOBBICUTH MTPOU3BOAUTENbHOCTD,
COKpaTUTb 3aTPaThl M YAYUIIUTH OOCTYKMBaHME
KeHToB. O6GMavyHble TEXHOJIOTUU CTaaUM HEOTb-
€MJIEMOI1 YacThI0 MHOTUX MH(DOPMAIIMOHHBIX CH-
CTeM. DT CUCTEeMbI YacTO pacripezeseHbl 1o pas-
HBIM cepBepaM U LieHTpaM 00pabOTKM MaHHBIX,
yTo TpebyeT 3G(EeKTUBHON OpraHusauum u
yIipaBjieHUs JaHHBIMU U PeCypcaMu.

Leap nccnemoBaHus

Llenbio MccaenoBaHus SIB/SIETCS aHAINU3 U Xa-
paKkTepUCTUKA CYIIEeCTBYIONIMX paclipeeieHHbIX
MHGOPMAIIMOHHBIX CUCTEM C IIeIbI0 TTOHMMAaHUS
UX aPXUTEKTYPbI, IPUHITUIIOB pabOThI U IpUMeEHe-
HMSI B Pa3IMIHBIX 00IaCTSIX.

Marepuan M METOAbI UCC/IeOBAHMS

V3ydyeHMeM BOIIPOCOB, IMOCBSIIEHHBIX 0COOEH-
HOCTSIM paclipeieJIeHHbIX MHDOPMAalMOHHbBIX CH-
CTeM, 3aHUMMaJINCh Takue yuyeHsble Kak [I.A. I'pany-
coB, A.B. lllytoB, A.H. Annartos, U.b. BypioHOB,
A.C. Kocaues, B.H. [loHomapeHko, B.3. [lIHnTmaH,
B.4. IIBeTKOB U Ap.

MeTtomamu ucc/ielOBaHUST SIBJISIIOTCSI: METO[,
KeliCc-uCC/IefoBaHMsI, METON TEeOPeTUUYECKOro u
MPaKTUYECKOTO aHa/n3a, MeTOJ, CPaBHUTEIbHOTO
aHaiu3a.

PesynbTaTsl MCcCIeOBaHUA

Pacrnipenmenennble MHGOPMAIMOHHbBIE CUCTEMBI
(PUC) — 3TO KOMIIIEKC IPOTrPaMMHBIX U ammapar-
HBIX CPEJCTB, KOTOpbIE MO3BOJISIOT OPTaHMU30BbI-
BaTh COBMECTHBIN JOCTYI K TaHHBIM U pecypcam,
pa3MeIleHHbIM Ha Pa3jMYHbIX KOMIBIOTEpPAX U
cepBepax yepe3s ceTu. PVIC mpoKO pUMEHSIOTCS
B COBPEeMEHHOM MMpe 13-3a CBOeii rmbKOCTH, Mac-
MITaOMPYEeMOCTM U HaJEKHOCTU. MOXHO BbIfe-
JIUTh CJeAyloliyie OCOOeHHOCTU IIpUMeHEeHUS U
MTOCTPOEHMS pacIipeeeHHbIX MHHOOPMALVIOHHbIX
CUCTEM:

1. PacrpeneneHHoCTb. OCHOBHast 0COGEH-
HocTb PMIC — 3TO TO, 4YTO OHM pacrpefeieHsl 1Mo
pasHbIM GU3NUECKUM U/UIU JIOTUYECKUM MeCTO-
MTOJIOKEHUSM. DTO ITO3BOJISIET JIETKO MaCIITabMpo-
BaTh CUCTEMY MPU YBEIMUYEHUU HATPY3KU WU
obecrieunBaTh OTKAa30yCTONUMBOCTD, TaK KAaK BBI
MOsKeTe MMeThb HeCKOJIbKO CepBepoB, paboTaio-
LIMX [apaiesbHo.

2.  Knnenrt-cepBepHas apxutekrypa. PUC ua-
CTO TIOCTPOEHBI Ha OCHOBE KJIMEHT-CePBEPHOI ap-
XUTEKTYPBl, TIle KIUEHTHl (II0b30BaTeIbCKIe
MIPWIOKEHMST) 06paIaoTCs K cepBepam (KOMITbIO-
TepaM MM CTY>K6aM), YTOOBI TTOTYUMUTh JOCTYIT K
IaHHBIM U pecypcaM. ITO obyieryaeT yrpapjieHue
¥ OGHOBJIEHME CUCTEMBI.

3. PacnpepenenHast 6a3a maHHbIX. B PUC ua-
CTO MCIOJIb3YIOTCS paclpejiesieHHble 6a3bl OaH-
HBIX, TJle JaHHbIe XPaHSTCS Ha pa3HbIX CepBepax U
MOTYT CHHXPOHU3UPOBATHCS MEXIOY HUMU. DTO
MTO3BOJISIET 06ECTIeUMBATD JOCTYITHOCTb JAHHBIX U
YMEHbIIIATh PUCK ITOTepY MHDOpMAITUIA.

4. Kommynukauus. Kommnonentst PUC 06-
MEeHMBAIOTCSI JaHHBIMM M KOMaHaMU Yepe3 CeTb.
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910 TpebyeT XOpolleii CUCTEMbI KOMMYHUKALINNA,
MIPOTOKOJIOB ¥ 6€30ITacHOCTH, UTOObI 06eCIeunTh
IIeJIOCTHOCTDb ¥ KOHMOUIEHIIMATbHOCTD TaHHBIX.

5.  Macmrrabupyemocts. PUC mOKHBI ObITH
CIIPOEKTUPOBAHBI C YYETOM BO3MOXXHOCTM Mac-
ITabMPOBaHMSI, UTOOBI YIOBJIETBOPUTH PACTYIIE
MOTPe6HOCTH. ITO MOKET BKJIIOUATh B ce6s1 m06aB-
JIeHVe HOBBIX CEPBEPOB, GANAHCHPOBKY HArpy3Ku
M OTITUMM3AIMI0 TTPOU3BOAUTENBHOCTM.

6. OTtkaszoycroituMBocTb. OTKa3 OAHOTO U3
KOMIIOHeHTOB PUC He fokeH NMpUBECTU K ITOJI-
HOJM HEeOOCTYMHOCTU CUCTeMBI. [IJII 3TOTO MOTYT
MCIOb30BaTbCs pe3epBUpOBaHMe, pPermMKalus
OAHHBIX ¥ IPyTHe MeTOAbl o6ecrieueHus] 0TKa30-
YCTOMUMBOCTH.

7. besomacHOCTb. 3anuTa JaHHBIX U pecyp-
coB BaxkHa 1y1s1 PUIC. 3To BK/IIOYAEeT B ceds ayTeH-
TuUKAIMIO, aBTOPU3AIMIO, MM(poBaHME U APY-
rve Mepbl 6e30MacHOCTM.

8. VYmpaBnenue pecypcamu. PUC moyisKHBI
3(pdeKTUBHO yIPaBIATh pecypcaMy, TaKMMU Kak
MPOLIECCOPHOE BpeMs, MaMsTb U ceTeBasl IpO-
ITyCKHAsI CITIOCOOHOCTh, UTOOBI 06ECTIEUUTDb BHICO-
KYIO TIPOM3BOJUTETbHOCTb.

9. CorjacoBaHHOCTb HAaHHBIX. BakHO obec-
MeYMTh COTJIaCOBAaHHOCTh JaHHbIX B pacIipeaesieH-
HBIX CHUCTeMaX, YTOObI M30eXaTb KOHQIMKTOB U
OIIMOOK.

10. MouuTtopuHr u yripasiaesue. PUC gomKkHbI
OBITb 0O60OPYIOBAHbI CPEICTBAMU MOHUTOPUHTA U
yIIpaBJIeHMs], YTOOBI orepaTopsl MOTJIN

OTCJIEXXMBATH COCTOSIHME CUCTEMBI U MPUHUMATD
MepBI 110 ee NogaepxaHuio [1, c. 94].

OCHOBHOI1 BbI30B, CTOSIIMII ITepel, PA3BUTUEM
pacrpefieieHHbIX MHGOPMALMOHHBIX CUCTEM B
COBPEMEHHOCTHM, 3aK/II0YaeTCs B HEOOXOAMMOCTH
o0benVHEHUST PA3HOOOPA3HBIX KOMITOHEHTOB,
NpeAHA3HAUYEHHBIX [JIS PEIIeHUS] KOHKPETHBIX
O6u3Hec-3aJau MNpennpusITus. DT KOMITOHEHTHI
BKJTIOUAIOT B Ce6s1 pas/iMyHbie METO/IbI, TIOJXO/IbI U
TeXHUYECKMe CPEeACTBa, U UX MHTErpanus 4acTo
COIMPOBOXKIAETCS MPOOieMaMM, TAKUMU KaK TeX-
HMYECKass HECOBMECTUMOCTh, B3aMMHasl HECOTJIa-
COBAHHOCTb NAHHBIX U (YHKIMI, BBIOTHSIEMO
Pa3IMYHBIMU YaCTSIMMU CUCTEMBI.

C ucrnonb3oBaHueEM BeO-CEPBMCOB BO3MOKHO
paspabarbiBaTh U MpUo6GpeTaTh KOMIOHEHTHI IS
MHTErpauuy ux B MHQMOPMALMOHHBIE CUCTEMBI.
EcTbh BO3MOKHOCTb MPMOGPETATH JOCTYII K paboTe
3TUX KOMIIOHEHTOB ¥ CO3[aBaTh IPOTPAaMMHYIO
cpemy, KOTOpasi OCYIIECTBJISIET BbI30BbI MOMYJIEi
U3 KOMIIOHEHTOB, ITOAJEPKMBAEMBIX pas3InNy-
HBIMM HE3aBMCMMbBIMM TIOCTABIIMKAMU. TaKUM
06pa3om, 1106071 QYHKIMOHAJ IPOrPaMMbI, Hax0-
ISIIIeicsl B CETU, MOKET CTaTh JOCTYITHBIM Yepe3
BeO-cepBuUChL. [IpMepoM TaKoro Bed-cepBuca sIB-
nsetcss cuctema Passport Ha Hotmail, kotopas
MIpeoCTaB/IsIeT BO3MOXKHOCTb ayTeHTUOUKALUU
T0JIb30BaTe/Iel Ha COGCTBEHHBIX Be6-caiiTax.

OcCHOBY Be6-CepBMUCOB COCTABJISIIOT ClIeyIolIue
TEXHOJIOTMM, KOTOPbIe MTPeACTaBIeHbI B TAOIMIIE.

Tabnuia
TeXHOJIOTUM, COCTABJISAIONINIE OCHOBY BeO-CepBUCOB
Ne HaumenoBanue
XapakTepucTuka
n/m TEeXHOJIOTUU
1. TCP/IP YHUBepCalbHbBIN TPOTOKON Mepenauu OaHHBIX, MOHMMaeMbIit
BCEMU CeTeBBIMMU YCTPOMCTBAMU
2. HTML YHUBEpPCANIbHBIN SI3bIK TUIIEPTEKCTOBOI Pa3sMETKMU
IIJIST OTOOpaskeHUsT MHOOPpMaLMyM Ha YCTPOIMCTBAX MOIb30BaTenei
3. XML (Extensible Markup VHMUBepCaIbHbI A3bIK, TOAAEPKMBAIOIINIT paObOTY C pasIUIHbIMU
Language) TUTIAMU JAHHbBIX

VKa3aHHble TeXHOJIOTMM 00JIaal0oT YHUBEp-
CAJIbHOCTBIO ¥ TMPECTABIISIOT CO60i1 OCHOBY IJISI
TTOHMMaHMsI BeO-cepBUCOB. VIHTepHET-TeXHOJIO-
T'MM OCHOBAHbI Ha OTKPBITHIX, (POpMasIbHO HE3aBM-
CMMBIX OT ITOCTABIIMKOB CTaHAApPTaX, UTO IpUIaeT
MM OCHOBHOE TIpeuMYILeCTBO B KOHIEMIIUN pas-
paboTKM pacIpeneeHHbIX MHGOPMAIMIOHHBIX CU-
cteM. Ncrosnb30BaHMe TakMX TEXHOJIOTUMIT Kak
TCP/IP, HTML u XML mo3BoJisieT UX MPUMEHSTh
Ha pasJMYHBbIX ONepalMOHHbIX CUCTEMax, CepBe-
pax IpUIOKEeHMIA U Tak gajee. B pesynbraTe Beb-
CepBUCHI [IOMYCKAIOT MHTErpaiui0 IpUIoKeHu

PasIMYHOrO TUIIA ¥ 00eCIIeurBaloT CO3IaHMue pac-
npefeneHHbIX WHOOPMAIMOHHBIX CUCTEM [2,
c. 25].

Opranusanus PYC craHOBUTCST 06s13aTeIbHOIM
IJIT TIpeONpusITUiA ¥ OpTraHM3aluii, 3aHMMAalo-
HIMXCS PasMIMYHbIMU BUAAMU e TeTbHOCTH, KO-
Topasi pacripefejeHa MPOCTPAHCTBEHHO. OTO
HEeOOXOmMMO [JIsl YIIPOIIEeHUS ITOCAeHyIOIero
LIEHTPAIM30BaHHOIO aHAIM3a JAHHBIX M CO3TaHMSs
OTUYeTOB M3 000OIIEeHHO 6a3bl JaHHbBIX, KaK I
BCeJi KOMITaHMUM B 1I€JIOM, TaK U OJIs1 KaKIOro ee
CTPYKTYPHOTO rojipasaeseHusI. BHenmpenue
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MHGOPMAIIVMOHHOM CUCTEMBI C pacIpeneIeHHO
CTPYKTYPOJ BBITIOJTHSETCS, KOraa TpedyeTcst obec-
MeYUTh IEHTPATM30BAHHbIV KOHTPOIb HaM, M3Me-
HEeHUSIMM JaHHBIX B yIaJeHHbIX OTJe/eHUsIX OpTa-
HU3aLUN.

3amaum opraHusanuy GYHKIMOHUPOBAHUS U
pasBUTHUSI pacIpefe/leHHOM MH(POPMAaIMOHHOM!
CUCTEMBI COCTOUT U3 CJIEAYIONINX KOMIIOHEHTOB

— ObecrieueHne HeMpPEPHIBHOTO COOTBET-
CTBUSI OT[Ie/IbHBIX KOMITOHEHTOB (C/Tysk0) YIC 6m3-
HeCc-TIOTPeGHOCTSIM Ha IIPOTSDKEHUM BCEro UX
CpOKa CIY>KOBI B COCTaBe CUCTEMBI.

—  OmpeneneHue ONTUMAIbLHOTO COCTaBa U
KOJIMYeCTBa y3J10B (CepBepOB IIPUIOKeHNIT) B pac-
TpenieJieHHOV cHUCTeMe, a Takke 3(PQdeKTUBHOTrO
pa3MeleHus] KOMIIOHEHTOB MEXIY STUMMU Y3-
JIaMMU.

— CornacoBaHue >XM3HEHHBIX LMKIOB OT-
JleJIbHBIX KOMIIOHEHTOB CUCTEMBI C LIe/Ibl0 MaKCh-
Mu3anyy (PYHKUMOHAIBHOIO IMOKPBITUS MOTPEO-
HOCTeli OM3Heca Ha IIPOTSKEeHUY BCero CYIIeCcTBO-
BaHus MC npegnpustus.

— OpraHmsangms ONOTMMAaJIbHOIO B3auMO-
JEeCTBUSL MeXIy KOMIIOHEHTaMM CUCTEMBI [JIsl
MOBBILIEHNSI ee CIIOCOOHOCTM K aBTOMAaTM3aluu
KaK CTaHJApTHBIX, TaK M YHMUKAJIbHBIX OM3HeC-
IIPOLIECCOB.

—  IIposenenue pectpykrypusauuu UC c me-
JIbIO yCTpaHeHUs U3MuiIHel GyHKUMOHAIbHOCTHU C
1[eJTbI0 TIOBBIIIEHNSI TMOKOCTY CUCTEMBI U YITydIlIe-
HMS ee SKCIUTyaTalMOHHBIX XapaKTepUCTUK [3,
c. 104].

MOXHO BBIIENUTD CIeAYOLWUI aJrOPUTM 110-
cTpoeHMs1 pactipefeneHHbiXx VMC, KOTOpBI mpen-
CTaBJIeH Ha pUCYHKe 1.

/

-

Pa3nenenne KUC Ha nornyecku
HE3aBHCHUMBIE YacTH (cepBepa
IPUIIOKEHUI)

-

Brinenenne nHGOpMaIMOHHBIX,
(YHKIMOHATBHBIX U MOJIb30Ba-
TEJILCKUX 3aBUCUMOCTEN

MacmrabupoBaHue 1mo3ajaad, Bbl-
00p CTEeKa MPOTOKOJIOB B3aUMOICH-
cTBUs KomrnoHeHToB YC

~N

J

Peanu3zanus cepBepoB Npuiioxe-
HUI, HACTPOWKA B3aUMOJICHCTBUS,
AKCIUTyaTalus

~

J

Puc. 1. Anroputm noctpoeHus pacnpeneneHHbix MC

Ha mepBoM 3Tarie oCyIecTB/IsIeTCsI HaualbHOe
paszesieHre KOPIOPaTMBHONM MH(OPMAaLMOHHOIM
CUCTEeMbI, pa3buBasi CUCTEMY OM3HEC-IIPOIeCCOB
Ha pas3jn4Hble KOMIIOHEHTBI, KOTOPbIE OOCTYKM-
BalOT pasHble IMOTOKM JAHHBIX, 3aJauM, a TaKKe
OTHe/IbHbIe TOApAa3Ie/NeHus] U IPYrue acrleKThl.
Wtorom naHHoi a3bl ABISIETCS CO3IaHe MOIeIn
OM3HEC-TIPOIECCOB  MPEeNIpPUSTUS,  KOTOpbIe

o0beIMHeHbl B TOACUCTEMbBbI WU JIOTMYECKMe
TPYIIIbI HA OCHOBE UX XapaKTePUCTHUK.

Ha orame BbigeneHus MHPOPMAIMOHHbIX,
(OYHKUMOHANBHBIX ¥ I0b30BATEIbCKUX CBSI3€il,
MIPOMCXOIUT pasfe/ieHne MOACUCTEM Ha OTHeb-
Hble OM3HeC-3aJauM, aHaauM3 MHOOPMALVIOHHBIX
B3aMMOCBSI3€it MeKIy CTy>k6aMy ¥ OIITUMMU3ALST
MX CTPYKTYPBI. DTall MacCIiTabMpOBaHus oa3aaay
CBSI3aH C TEXHUYECKMM aHajau30M CTPYKTYpbI
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KOpPHOPaTUBHOM MHGOPMAIIMOHHON CUCTEMBI, pe-
IeHMeM 3a7ad 6aJaHCUPOBKYM HATPY3KM MEKIY
y3JlaMM pacIpee/leHHOTO IPUIOXKeHMUs, BbIOO-
POM TEXHOJIOTMM B3aMMOMENCTBUS CIYKO, C yue-
TOM (baKTOpPOB Pa3BePTHIBAHUS CUCTEMBI, HaJIEK-
HOCTY ee paboThl, 0TKA30yCTONIMBOCTH, CPETHETO
BpeMeHM OTK/IMKA Ha 3alpoC M APYTUX COOTBET-
CTBYIOIMX acrekToB. Ocoboe BHUMaHME CIeayeT
yIeIUTh BBIOOPY MeToma oOMeHa COOOGIIeHUSIMMU
MeXOy KOMIIOHEHTaMM pacIpeeeHHO CU-
CTEMBI.

CyIecTByeT Ba OCHOBHBIX METOIa 0OMeHa CO-
OBIIeHUSIMMA:

1. CuUHXpOHHBII 0OMeH IpeIoaraeT MrHO-
BEHHYI0 KOMMYHMKALIMIO MEXITY KOMIIOHEHTaMU
CUCTEMBI B peaJbHOM BpPeMEHM C JIBYCTOPOHHUM
KOHTpOJIEM TIpoliecca. TeXHOJIOTUM CUHXPOHHOIO
obMeHa COOBIIeHMSIMIU IIPOCTHI U GBICTPBI, HO Tpe-
OYIOT 3HAUMTEIbHBIX PECYpCOB CeTeBOii MHpa-
CTPYKTYPbI IPEITIPUITHS.

2. AcCMHXpOHHBII 00MeH, Hao60poOT, OCy-
IIECTBISETCS B OAHOCTOPOHHEM IOPSIKeE, TOe OT-
BET Ha coo0IIeHMe He okumaeTcs. O6MeH coobiie-
HUSIMM MEXKIY KOMIIOHEHTaMM Peaan3yeTcs ¢ 1Io-
MOIIIbI0 MHPPACTPYKTYPHBIX MEXaHU3MOB, TAKUX
KaK ouyepeny UM CTEKM COOOIIeHMIi. DTOT CII0CO0
obmeHa 6ojiee HaJeKeH M He TpPeOyeT BBICOKUX
TpebOBaHMII K aIMlapaTHOMY O6ecleueHUI0, HO
MOXXeT Ae/IaTh BpeMs peakiuy CUCTEMbI HeTpe/I-
CKa3yeMbIM ¥ TMOTpebsisseT 6oyiee CIOKHBbIE aJro-
PUTMBI YIIpaBieHus coobuieHusvu [4, c. 178].

B Hacrosee BpeMs OOCTYIIHBI TEXHOJIOTUM,
KOTOpbIE ITO3BOJISIIOT KOMOVMHMUPOBATh BO3MOKHO-
CTU KaK CMHXPOHHOTO, TaK M aCMHXPOHHOTO 00-
MeHa AaHHbIMK. OJHAKO BhIOOp MeToja obMeHa
COOOIEHNUSIMY MMEET 3HAUMUTETbHOE BO3eliCTBIE
Ha apXUTEKTypHbIe pelieHus, MpuHMUMaeMble Ha
JTarne MPOeKTUPOBAaHMUS CUCTeMbL. I103TOMY Kpu-
TUYECKM BaKHO OIMpPeHeUTh 3TOT BIOOP MMEHHO
B HavyaJIbHOM CcTaauyu pa3paboTKM pacrpejesieH-
HO¥ MH(GOPMAIMOHHO! CUCTEMBI.

[MTociemHUM 3TAIlOM B CO3[TaHUM pacIipeesieH-
HOJI CHCTEMBI SIBJISIETCS BBITTOJTHEHME peaau3alumn
OT[Ie/IbHBIX CEpBEPOB MPUIOKEHMIT 1 CITYKO B CO-
OTBETCTBUM C pa3pabOTaHHOI apXUTEKTYPOii,
MIpOBeJieHNe TeCTMPOBAaHMS U BHeIpeHMe UX B
3KCIUTyaTaIuio.

[Ons poCTVXKeHUST ONTUMAJbHOI IPOU3BOIM-
TEIbHOCTU U TUOKOCTU CTPYKTYPhI pacipemeneH-
HOJM cucTeMbl 4YacTo TpebyeTcs pacCMOTpeHue
CJIeIYIONMX KITIOUEBBIX XapaKTEPUCTUK:

—  Mwunumumsauus cssizeit B cucreme. Korpga B
mHbopmanmonnoii cucreme (MC) cyiecTByeT
MHOKECTBO B3aMMOCBSI3aHHbIX KOMIIOHEHTOB
(cy>k0), BOSHMKAIOT MPOOJIEMBI C UX ITOBTOPHBIM

MICIIOJIb30BaHMEM. DTV MPO6IEMBI MOTYT OBITh pe-
IIeHbI ITyTE€M CHVKEHMST YPOBHSI CBSI3HOCTM MEXIY
KOMIOHeHTaMM. IIo[ CBSI3HOCTbIO CUCTEMBI MbI
MMOHMMAaeM KOJIMYECTBO WMHGOPMAIMOHHBIX U
(YHKIMOHAIBHBIX CBSI3€/ MEXKIY OTIeTbHBIMU
crysk6amu B kopriopatusHoit VIC [5, ¢. 63].

Iia ycTpaHeHUS M30bITOUHON CBSI3HOCTY B CH-
cTeMe MOTYT ObITh MCIIOJb30BaHbI ClIeAYIOIINE
METO/IbI:

a) mepepacmnpeneneHre GYHKIMOHATbHOCTH
MEXIY Pa3HbIMU CIYK6aMMU;

0) IepeMelleHNe CIYKO MeXKIy cepBepammu
TIPUJIOKEHUII C aKIIeHTOM Ha IpeBpalleHne MexX-
Y3JIOBBIX CBSI3€iT BO BHYTPUY3J/IOBbIE;

B) paspaboTKa OMUCIEeTYEPCKUX U YIPaBgio-
VX CJTYK6, KOTOPbIE BBIMOJIHSIIOT paciiypeHHbIe
GYHKIMU yIIpaBIeHUs CBSI3IMU MEXKIY OPYTUMU
cITyk6aMi B CUCTEME.

— Bbicokast (QYHKIMOHAAbHAs CBSI3HOCTb
(High Cohesion) B ciysk6ax KopriopaTMBHOI MH-
dbopmanoHHoii  cucteMbl. DYHKIMOHAIbHAS
CBSI3HOCTDb — 3TO Mepa GOKYCUPOBKM CITYKO B pac-
rpefeeHHOl cUCTeMe HA BBIMOTHEHUY KOHKPET-
HbIX 3a7a4. KOMIIOHEHT 06/1a1aeT BbICOKOI CBSI3-
HOCTBIO, €CJIV €r0 06SI3aHHOCTY TECHO B3aMMOCBSI-
3aHbl M OH He BBITIOJIHSIET MHOXECTBO Pa3sHOO006-
pasHbIx 3amauy. Ciaykba ¢ HM3KONM CBSIBHOCTBIO,
HAao00pOT, BBHITIONHSIET MHOTO Pa3HOPOAHBIX
dbyHKUMI WK 3ama4, He MMEIOUIMX MEXIY co00ii
YeTKOV CBSI3U. MmeaqbHbIM CUMTAETCS KOMIIO-
HEHT, KOTOPbIii BBITIOIHSET HaMeHbIIIee KOoJInJe-
CTBO crierduueckux 3a7a4 ¥ MUMeeT YeTKO OIpe-
IleJIEHHYIO 00J1aCTh ITPUMEHEHMS.

— PaBHOMepHOe pacmpeneneHue  CIyk6
MEXIY y3JaMy pacIpenesieHHON CeTu SIBISIeTCs
KITI0UeBbIM (haKTOPOM [IJIST YIYUIIeHUsT TeXHUYe-
CKMX XapaKTePUCTUK pacIpenesieHHON CUCTEMBI.
OTOT GaslaHC MOXET ObITh OLIEHEH C HeCKOJIbKUX
TOYEK 3PEeHUS:

a) C TOUKM 3peHMs MPOU3BOIUTETbHOCTH, PaB-
HOMEPHOCTb JOCTUTAeTCsl ITYTeM COIJIAaCOBAHMUS
BpeMeHM BBITIOJIHEHMSI CIY)KO Ha pasHbIX y3jlax
ceTu;

0) C Y4eTOM MCII0JIb30BaHMS [TaMSITH, LIe/Ib CO-
CTOUT B obecIleueHUM MaKCUMAaJbHOI CpemHeit
€MKOCTY CUCTEMbI;

B) C TOYKM 3peHMs peann3yemMoit GyHKIMO-
HaJbHOCTHU, CTPEMSITCS HOCTUYb MaKCMMAaTbHOM
ABTOHOMHOCTM OTAE/NbHBIX Y3JI0B B PaCIpe/ie/ieH-
HOIt cucteme [6, c. 51].

I'paduk 3aBUCUMOCTM M3MEHEHMS ITPOU3BOAM -
TEJLHOCTU OT KOJIMYECTBA Y3/I0B, COCTABJISIIOIINX
pacripefie/ieHHYI0 CeThb, IIPEACTaBJIeH Ha pU-
CyHKe 2.
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Puc. 2. 3aBUCHMOCTb KPUTUUHOCTY C6OST OJTHOTO y3J1a [I/Is paciipeie/ieHHOM CUCTEMbI OT KOJMYECTBa Y3/I0B

Vcxoms u3 maHHOM OuarpaMMbl, Hamubosee Cy-
IIECTBEHHOE YMEHbIIIeHe PUCKOB, CBSI3AHHBIX C
mobaByieHMEeM Y3JI0B B paclpeie/IeHHYIO CUCTEMY,
HabmomaeTcs B CIydasX, KOrja KOJMUecTBO cep-
BEpPOB orpaHmyeHo. Eciu pacnpeneneHHast Cu-
CTeMa yKe BKITIOUaeT B ce6sT MHOXKeCTBO Pa3HO00-
pPa3HbIX CEPBEPOB M KAKMObII U3 HUX BBIMTOJHSIET
IyOIMPYIONIYIO JIOTUKY, TO JOOAaBIeHMe MTOMOJTHU-
TEJIbHOTO CepBepa JIUIIb He3HAYMTETbHO CHUSUT
PUCKHA.

TeMm He MeHee, CJIelyeT OTMETUTb, UTO JIOIOJI-
HUTEJIbHBIE CEepBEPHI, BHEAPEHHbIE B pacrpeje-
JIEHHYIO cUCTeMy, GYIyT CIIOCOOCTBOBATh YBEIU-
YEeHMIO ee TIPOU3BOIUTEILHOCTH [7, €. 60].

BopiBoaBI

PUC 1o3BoSIOT aganTUPOBATLCS K U3SMEHSI0-
IIMMCST TIOTPeGHOCTSIM ¥ MacIITabMpoBaThCS IO
Mepe Heo6XOAMMOCTM. DTO BaXKHO JJIST OpraHu3a-
LM, KOTOpbIe CTPEMSTCS pacTU M Pa3sBUBAThCS.
PUC ob6nagaroT pacrnpeneeHHON apXUTEKTYPOii,
YTO ITOBBIIIAET OTKA30yCTONYMBOCTb. OHM CIIO-
COOGHBI (PYHKIIMOHMPOBATDb Jake IIPU OTKAa3e Ofi-
HOT'O MJTV HECKOJIBKMX KOMITOHEHTOB. JIj1s1 o6ecrte-
yeHus cTabuabHOI pa6oThl PYIC Heo6X0mMMbI CH-
CTeMbl MOHUTOPMHIA ¥ OOHApYKeHUs1 c60eB, KO-
TOpbIe TIO3BOJISIIOT OIMEPAaTMBHO PearupoBaTh Ha
MPOGJIEMBI.
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DISTRIBUTED INFORMATION SYSTEMS:
FEATURES OF APPLICATION AND CONSTRUCTION

Abstract. The study is devoted to the analysis and characterization of the features of distributed information
systems. In addition, the author presents the technologies that form the basis of web services. The author also
outlines an algorithm for constructing distributed IS. The article notes the components that make up the task of
organizing the functioning and development of a distributed information system consists of the following compo-
nents.
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MEJAUIIUHA, PAPMAIIUS

JJIOCTA Moxamme,
Bpauy-XUPYPr OTAENEeHUS XUPYPTUS,
Yueb6Hast 6onpHMIIA ['apsiHa, JIuBus, 1. [apsH

YYPJIOBCKAS Slna BanepbeBHa
Bpau-opauHarop, HKB Cesarutens Anekcus, Poccus, r. MockBa

JIAITAPOCKOIIMYECKOE 1 OTKPBITOE ITIOC/IEOIIEPAIIMOHHOE JIEYHEHHE
I'PbDK: CPABHUTEJIbHOE HEPAHJOMMU3VPOBAHHOE UCCJIEJOBAHUE

AHHomauus. O0HUM u3 HauboJiee pacnpocMpaHeHHbIX 0CJIOHCHEHUL 1anapomoMuu s6Jisiemcs nocieonepayu-
OHHAsl 2pblca, uacmoma Komopoii, no oyeHkam, cocmasnsem 3-20%. Llenvto 0anHo20 ucciedosaHus 0bL10 cpas-
HUMb pe3yabmamel JieueHUsl NayueHmos nocje 2povliecedeust Kaxk 1anapockonuunckozo, maxk u omxpuiimozo. O6-
cepeauUoOHHOE CpasHUmesIbHoe Uccaedosaue 0vL10 nposedero 8 bonvHuye Iupwvsiu (JTusus). B ucciedosanue Ovuiu
8KJIIOUEHBl 8CE B3POC/IblE NAYUEHMbL, KOMOPble CO0MEemcme08aiu HAWuUM Kpumepusim 6KIloUeHuUsl, nepeHecuiue
Jlanapockonuieckoe Uil 0mxpoimoe yoaneHue poixcu 8 nepuod ¢ cenmsops 2018 no cenmsabps 2021 200a. OcHos-
HblM noxkazameJsieM umoza Hawezo uccinedosaHus 6ulia uacmoma peyuousos, a maxxice 8eposimHOCMb 803HUKHO-
8eHUsl paHesoli uHpekyuu. BmopuiHsiM nokazamesiem ucxood 3mozo ucciedo8aHus 6uliu nPodoaHUMENbHOCMb
onepayuu, nocneonepayuoHHvle 0CTI0HCHEHUS U 8pemsl npebbleaHus 8 60IbHUYe.

B nepuood ¢ cenmsbpsa 2018 no cenmabps 2021 200a 60 nayueHmos ¢ noc1eonepayuoHHOl zpbixceli, Komopboie
€00Meemcmaeosanu HawWuUM Kpumepusm eKaoUeHus, 6bL1u npoonepuposaHsl 8 omdeneHuu obujeti xupypeuu 606-
Huyst TupeaH (JTusus). 31 nayueHmy 661710 86IN0JTHEHO OMKPbIMOE 2pbidceceuetue, a 29 — 1anapocKkonuueckoe 2pbl-
xceceuerue. CpedHutl 803pacm nayueHmos 8 zpynne, Komopoti npogeiu J1anapockonuueckoe jeveHue, cocmagu
45,69+7,66 1em, a 8 zpynne, 8 KOMopoli onepayuio deaanu OMKpslmMviM cnocobom — 46,94+8,08 nem, p=0,543. B
nepeoti zpynne cOOMHoWeHue My#uuH u xeHwuH cocmasuno 20/9, 8 mo epemsi Kaxk 80 8Mmopoti zpynne oHo cocma-
suno 16/15, 3uauenue p= 0,197. cpedHuli uHdekc maccel mena 6 nepeoti epynne cocmasun 29,83+3,56xe/m?, a 60
emopoti epynne — 30,00+ 3,32x2/Mm?, 3Hauenue p=0,873. HauboJiee 3HAUUMbIM Pe3yabmamom 00 KOJIUUeCmao Cy-
MoK, NP0BEOEHHbBIX 8 CMAYUOHApeE.

Jlanapockonuueckoe yoaneHue 2pulcu s67semcst 6e30nacHoli anbmepHamueoii 0mkpsimomy chocody yoaneHus
epowicu. TIpu s3mom nocie nanapockonuieckozo yoaneHus 0oJiee KOpomkuii Cpok npedbvleaHuss 8 cmayuoHape u
MeHbllee KOMUUeCme0 paHessix 0C/I0HCHEHUL.

Knroueswie cnosa: nocdjieonepauuoHHas epslia, janapockonuyeckoe xupypauieckoe smeuiamesibCimaeo.

BBepenue

OmHuM wu3 Hamubojiee pPacCIpOCTPAHEHHbIX
OCJIOXKHEHMIA J1allapoTOMUM SIBJISIETCSI TOCIeoIe-
paLMOHHAasl IpbDKa, YacTOTa KOTOPOIi, MO OLieH-
KaMm, coctasisieT 3-20% [1]. MHOroumMciIeHHbIE UC-
CleoBaHMs CpaBHUBAIOT 3(PdEKTUBHOCTH Jama-
POCKOIMYECKOTO ¥ OTKPBITOTO JI€YeHUs Irpbik. U
TaM He GbIJI0 HMKAKOIi PasHUIBI B YACTOTE pelru-
IVBOB WIK TIOC/IeOlepalMOHHO 6011 MeXKIy Me-
TOZAMU, HO 3HAUUTEJIbHO MeHbllle PaHeBbIX MH-
(dexkuuMii BO3HMKANIO TOC/TE JIaapOCKOIMMUYECKOi
IJIaCTUKKM  Ipbku  [2].  Jlamapockomuyeckast

rocieorniepalioHHast TacTUKa rPbikKu, O-BUAM-
MoMy, o6j1amaeT MpeMMYNeCTBaMMU MaIOVMHBA-
3UBHOM XUPYpPIUM (MeHbIIe PaHEBbIX OCIOXKHE-
HU, MeHbIIIast 60/Ib U 60j1e€ KOPOTKOE MPeOhIBa-
HIe B GOJIbHUIIE), HO HET JOKa3aTe/lbCTB YMEeHb-
IIeHUST KOJIMYEeCTBa PelUAMBOB 10 CPaBHEHUIO C
OTKPBITHIM  TIOC/IEONIEPALIMOHHBIM  yAaJeHUEM
IPBIKA [3, 4].

Llesbio TAaHHOTO MCC/IeOBAHNS ObIIO CPAaBHUTD
pes3y/abTaThbl JeueHus MallMeHTOB I0c/ie Jarnapo-
CKOIMMYECKOTO M OTKPBITOTO IPbIKecedeHMsl.



AKTyasbHbIE UCCIIeIOBAaHUSA ¢ 2023. N237 (167)

@ MenunyHa, apmarus | 76

MeTonpl

OTo OBUIO IPOCIIEKTMBHOE O00CEPBALMOHHOE
CpaBHUTE/IbHOE MCC/IefOBaHMe, IMPOBEIEHHOE B
6onbHUILE 'apsina (JIuBus). B uccinemoBanme 6pUIM
BKJIIOUEHBI BCE B3POCIble MALlMEHTbhI, KOTOPbIE CO-
OTBETCTBOBAIM HAIIMM KPUTEPUSIM BKIIOUEHMS,
TepeHecIIne JIarapoCKOMMYecKoe MM OTKPBITOE
yoajeHue TPbDKU B TIepuof, ¢ ceHTsiops 2018 mo
ceHTsi6pb 2021 ropa.

Kpumepuu exnrouerus

¢ Bospact - > 18 et

e BK/IIOYeHbl TOJbKO HEOCIOKHEHHbIE I10-
ceoriepaliOHHbIE TPhIKA

. C MegUIIMHCKOM TOUKM 3peHMS MalieHThI
TIOAXOMST JIJISI TPOBeeHMsI 001Iei aHeCTe3un

. Coracue nauyeHTa Ha JIr0605i B[ oriepa-
1117011

e Pasmep medekta ot 4 1o 10 cm

. NHpekc maccel Tejia MmeHee 40.

Kpumepuu ucknwoueHus

e TIepBUYHAas BeHTpaJbHas TPbIKa

e Bospacr <18 et

e OcoxkHeHHast
rpbixka

o Tlcuxmuecky GOJIbHBIE MMALIMEHTBI/TI0ObIE
KOTHUTMBHbIE HapylieHus (TICMXUYecKoe pac-
CTPOJCTBO, 60I€3Hb AJbILITE€iIMepa U T.1I.)

e TlauueHntsl ¢ oxxupenmeMm, UMT KoTOpbIX
npesbimaet 40.

Omob6peHye Hallero MHCTUTYIIMOHATbHOTO KO-
MMTEeTa I10 STUKe Ha IIpoBeleHMe MCCIeq0BaHMs
OBLJIO TTOJIYUEHO [0 Havajia perucTpaiuu mameH-
TOB. IIcbMeHHOe 1 MHMOPMIMpPOBAHHOE COTJIacue
OBLIIO TIOJYYEHO OT BCEX IMalMieHTOB, yYaCTBOBAB-
IIMX B MUCCAeTOBaHUMN.

Pernienne o J1anmapoCKOMMYECKOV MJIM OTKPbI-
TOV TepHMOIJIACTMKE MPY BEHTPAJbHON TpbIkKe
OBIJIO OCTABJIEHO HA YCMOTPEHME MallieHTa 1 Jie-
yamiero Bpava. Bce omepaiiuy 6bUTM BbITIOJTHEHbI
IBYMSI XMPypraMiu-KOHCY/IbTaHTaMM, y4aCTBOBAB-
MMM B 9TOM MCCAeoBaHMUM. [IBa XUpypra MOTYT
BBIMIOJIHATh KaK JiallapocKoIluyeckoe, TakK U

nocjeonepanuoHHas

OTKpBITOE rpbDKeceueHne. Bbuin 3anmcaHbl AemMo-
rpadbudeckue NaHHble MalMeHTa, BpeMs oIiepa-
LMK, TIOC/IeorepaloOHHbIe OCIOXKHEeHMS, KoJinJe-
CTBO JIHel Ipe6bIBaHMS B CTallMIOHApe.

[TepBuYHbDIN ITOKa3aTe/b pe3yjibTaTa — 4aCTOTA
pelyAMBOB U pa3BUTHE PaHEeBOI MHGEKIUA.

BTopuuHbIii 1ToKasaTenb pesyibTaTa — BpeMsi
orepaiuu, IMocjaeonepanoOHHble OCIOKHEHUS U
BpeMsI HaXOKIeHMs B 6OJIbHUIIE.

OnepamueHsie Memoodol

Bcem manyeHTaM OblIa IpOBeieHa SHO0Tpaxe-
aJbHas MHTY6alMs oA, OoOIIMM Hapko3oM. Bcem
MmauyeHTaM C I[I0C/IeOoNepanMOHHON TpbIKel,
HaxOofsIIeicss B HUKHel 4acTu GPIOLIHON IT0JI0-
CTU ObIT ycTaHOBJIeH KaTeTep dostes, a MamyeH-
TaM, y KOTOPBIX I'pbIKa JIOKA/IM30BaIach B BepxHeit
yacTy OpIONTHOM TOJOCTM — HAa30TacTPaIbHbIN
30H[. BceM maiiieHTaM C BeHTPaabHOM IpbDkeit 3a
yac O0 omnepanuy 6blia BBeIeHa OJHOKpaTHasI
npodunaakTMueckass mo3a 1e¢aaoCIopPUHOBOrO
aHTUOMOTMKA 1-TO ITOKOIEHNS.

Memoduka neuenust omkpslmoti nocieonepayu-
OHHO 2pblHU

CpenaH pa3pes3 KOXM B COOTBETCTBUM C JIOKa-
nusaiyein u pasmepoM aedexTa, TOAKOKHBINM J10C-
KYT IPUITOAHST Ha 3-5 ¢M BOKpPYT JedeKkTa, 00Ha-
pPY’KeH TpbDKEeBOJ MeIIOK, MPOBeAeH afre3mnoins,
3aTeM COMEPKMMOE BIIPaBJIeHO 06PaTHO B OpIONI-
HYIO TIOJIOCTh, ¥ Mellok uccedeH. Kpasi 060/10uky
OBLIIM OUYepUeHbI IPUMEPHO Ha PacCTOSIHUM 3-5 cM
oT Kpas nedekTa. BprommiHa 1 3agHsISI CTeHKa Ipsi-
MOJ4 MBIIIIIBI GBIV OTCEUYEHBI OT IIPSAMOJL MBIIIIIBI.
[MonunponuieHOBYI0 CEeTKY COOTBETCTBYIOIIEro
pasMepa Hak/IaAblBaIM PEeTPOMBIIIEUHO, CETKY
(duKcupoBaaM K BBIIIE/NEXKaIleil TKAHM C TTOMO-
1[I0 HepaccachIBaIOUIErocs: MOAUITPONIUIEHOBOTO
mBa 2/0. B maHOBOM MOpsiIKe ObI BCTABJIEH OT-
cachIBaOIIMIt IpeHaxX U Tpou3BeieHa pernapanus
repemHeit 060JI0UKM MPSIMOI KUIIKY HeIpepbhIB-
HBIM TOJUIIPONMIEHOBBIM MmBoM N2 1, 3aTem
OBLIIO TTPOU3BEEHO IMOCIOHOE 3aKPhITHE PAHBI.
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Puic. 1. OTKpbITOE MOC/IEONEPALIIOHHOE Yaa/IeH e TPbIKU

Xupypeuueckass mexHUKa JaanapocKkonu4eckozo
nocieonepayuoHH020 YOaneHus 2pbixu

[THeBMOTIEPUTOHEYM OB YCTAHOBJIEH C TIOMO-
b0 UIJIbl Bepecca, BBefeHHOI OO B JIEBOE,
6o B mpaBoe nogpedepne. Tpoakap IMPsSIMOro 06-
30pa 6bLT BCTABJIEH COOKY B 06/1aCTh MEKAY Tpeo-
HEM IIOJIB3[IOIIHOI KOCTM UM pe6GepHbIM KpaeM.
Boi1 ucnonb3oBaH 30-rpapycHbiit 10-MuiiMMer-
POBBIIi JIaNIapOCKOI. BOJBIIMHCTBO TPHDK MOXKHO
YCTPaHUTDb C MOMOIIbI OOHOro 10-MMIIMMETPO-
BOTO OTBEpPCTUS OJISl TeIeCKOona, Apyroro 12-mui-
JIMMETPOBOTO OTBEPCTUS IJIS CTEIIepa U OBYX 5-
MWIMMETPOBBIX  OTBEPCTUi, PaCIIONIOKEHHBIX
cOOKY B BepXHEM U HIKHEM KBaJpaHTaX COOTBET-
CTBEHHO. BbUl TIpoBefeH anre3monmns, U Kpas

e WIN

nedexTa ObLIM YETKO OUepUEHbI 110 AMaMeTpy pas-
pesa IIeiiKy IPbDKU; U TOAOUpacsa pasMep Mpo-
Tesa Tak, YTOObI OH MepeKpbIBaI HedeKT He MeHee
yeM Ha 30 MM €O BCeX CTOPOH. MbI UCIOJIb30Ba/IN
I BYXTIOBEPXHOCTHBIN ITPOTE3 C pacIIMPEeHHO CeT-
KOJ1 COOTBETCTBYIONIEro pasmepa (proceed mesh®
Ethicon Inc.). CampHMK pasMeInaay MeXKIy IIpoTe-
30M U TOHKMM KUIIeYHUKOM. CeTKy Heaare3uB-
HOJT TTOBEPXHOCThIO 06paliany K BHyTPEHHUM Op-
raHam ¥ (OUMKCUPOBAJIM CETKY C IIOMOIIbIO 4 IJIVH-
HBIX TpaHcdacIMalIbHbIX TOJIUIIPOIMHOBBIX IIIBOB
1/0, a TaxKe HaKIaAbIBaaM KpaeBble IIBbI OIS
obecrneueHMst HajjIeXkallleil opMueHTalun C Iocje-
OYIOIIMM HaJ0XXeHUeM [OBOWHOI KOPOHKMU U3
CKOO.

Puc. 2. JlamapocKkomyeckoe Mmoc/IeonepaloHHOe yaaleHye TPbIKK

— e .
™
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CraTucTmuyeckuin aHaans

SPSS (IBM, SPSS) CraTtucTuka, Bepcus 16 6bi1a
MCMOJb30BaHa [Jis CTAaTUCTUYECKOTO aHaiu3a.
['py1ibl cpaBHUBAINUCH C UCTI0/Ib30BAHMEM KPUTeE-
pus Xu-kBaapat win kputepus duinepa g ka-
TeropuagbHbIX MepeMeHHbIX U T-Kpurepus IJs
HeIlpepbIBHBIX MepeMeHHbIX. 3HaueHue P < 0,05
CYMUTAJIOCHh HOPMaJIbHBIM.

PesyabTaThl

B nepuop c centsopst 2018 mo ceHTsi6pp 2021
roga 60 mauyeHTOB C MOCIEONepalMOHHON IPbI-
>Keil, KOTOpble COOTBETCTBOBAJIM HAIlUM KpUTeE-
pUSIM BKJIIOUEHMSI, ObUIM TIPOOIIEPUPOBAHBI B OT-
IeJleHuy o01Ieit Xupypruu 60abHUIIb ['apsHa, Ta-
psiH, JIuBus. 31 manyeHTy OGbUIO BBITIOTHEHO OT-
KPBITOE OllepaTUBHOE BMeEIIaTeabCTBO, a 29 — ja-
napockonuueckoe. [lemorpaduueckue maHHbIe
ManyeHTOB ObUIM MTPe/ICTaBIEHbI B (Tabaua 1).

Tabnuna 1

IOemorpaduueckue JaHHbIE MAIIEHTOB

Bospact 45.69+ 7.66 years 46.94+8.08 years 0.543
[Ton My>kumHa/sKeHIIMHA 20/9 16/15 0.197
UMT 29.83%3.56 kg/m2 30.00+3.32 kg/m2 0.873

OmepaTuBHbIE U TIOC/IEOTIEPAIIMOHHbIE KPUTE-
puM mpezcTaByieHbl B Tabnuie 3. Hanbosee 3Ha-
YYMMBIM KPUTEPUEM CTaJIO [INTETHHOCTb TIPeObhI-
BaHUs B GonbHMIE. OHO GBUIO 3HAYUTENTBHO KO-
poye B TpYyIINe JIAMapOCKOMUYECKOTO JIeueHUs

PacnosioskeHue rpbDKY M MPeIbIAyIuii paspes

I'PBIK, & TAKKEe BEPOSTHOCTh BO3SHUKHOBEHUS pa-
HeBOV MHGEKIMY 3HAUUTEIbHO HIUKe B TpYIIIe
JIalIapOCKOIMMYECKOr0 TOC/IeO0NnepauoHHOro Jie-
YeHUs I'PbIK (Tabi1. 3, 4).

Tab6nuiia 2

BepxHss cpemHsst TMHUS 7 6
HiokHsIs cpenHsst nMHUs 8 9
HukHss napameayaHHast 5 4
BepxHss nmapamenyaHHast 6 6
[IpaBas mogB3IOLIHAS SIMKA KOCAs 2 3
[TpaBbliii Togpe6epHbIii 1 3
TOTa/IbHBIN 29 31
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Tabnuia 3
OnepaTuBHBIE U MMOCTEONEePAIMIOHHbIE Pe3Y/IbTAaThI

Cpemuuit pasmep gedekTa (CM) 7.76=1.15cm 8.03+1.04 cm 0.340
CpenHee omepaTMBHOE BpeMs (MU- 124.82+14.04 117.26%20.20 minutes 0.118
HYTBI) minutes

MHTpaonepanyioHHbIE OC/IOKHEHNS 1/29 0/31 0.483
CpenHee BpeMs IIpeObIBaHUS B 6OJb- 3.03+0.82 days 5.25%0.98 days 0.000
HULe (DHN)

Bpemst HaGmogeHmsT (MeCSIIIbI) 27.24+3.06 months 27.12%3.04 months 0.340
PeniuauBbl 1/29 0/31 0.483

BEPOHTHOCTB Pa3BUTHKSA PaHEBbLIX OCJIO)KHEHMA IIPpeaCTaB/JI€HDbI B Taﬁnnue 4.

Tabnuua 4

PaHeBbIe OC/IOKHEHWS

PaHeBbIe MHGEKIUN 1/29 7/31 0.05
cepoMa 6/29 5/31 0.745
MeIl MHeKIUn 0/29 1/31 1.000
0GcyxaeHme JIaTIapOCKOIMIM YacTO OIMEepaTMBHOE BMeEIIaTellb-

3a moceqHMue IBa OeCSITUIETUS ObITM JOCTUT-
HYTbl 3HAUUTESbHbIE pPe3yJbTaThbl B XUpypruue-
CKOM JIeUeHUU TPbIXK, HO pe3yabTaThbl MO-IpesK-
HeMYy He CTOJIb 3HAUUTE/IbHbI, YTO OTMEYAIOT MHO-
rye sKkcrepThel. YacToTa peluIMBOB IOCE ILIa-
CTUKM TIOCJ/IeOTepalMOHHOM TPhIKM Pa3/invaeTcs
B 3aBUCUMMOCTM OT METOJAMKM, KOTOpast 6buia mc-
M0JIb30BaHa JJ1s JieueHUs1. bblIo OACUYUTaHO, UTO
YacTOTa PeLMAMBOB MPU MEPBUYHONM IUIACTUKE C
MCITOJIb30BAaHMEM IIIBA COCTABJISIIA OT 12% mo 54%,
B TO BpeMs Kak IpU IIacTMKe CeTKOI yacToTa pe-
IMAVBOB Jocturana 36% [5-8].

bnan 1 ByT onucanu nepBoe janapocKomuye-
ckoe jieyeHye rpopky [9]. [Io cpaBHEHMIO C OTKPBI-
TBIM pa3pe30oM OllepaTMBHbIE U MTOCIeoIepalioH-
Hble pe3y/bTaThl ObUIM IPEACTaBEHbI B TAOIUIIE
3. Jlanapockonuyeckoe ypaajeHue TPbDKU MMeeT
MHOTO IPEMMYIIECTB, TaKMX KaK MeHbIlas ya-
cToTa MHOUIMPOBAHMUS MeCTa Olepanyi, yMeHb-
nieHue peuMuIVBOB U MeHbIIas MPOLO/IKUTENb-
HOCTb Ipe6bIBaHMS B cTanoHape. Ho Takke mme-
€TCS PSAN HEeOCTATKOB, TaKMX Kak OOJbIIast Ipo-
IO/DKUTETbHOCTD OTlepalivii, BICOKME 3aTpaThl Ha
UCIIob3yeMoe 000pyIoBaHMe, JiarapoCcKoIye-
CKMe MHCTPYMEHTBI U CETKy. DTU NIB€ METOIUKU
OT/JINYAIOTCS B IBYX CYII[eCTBEHHBIX acleKTax: Mpu

CTBO 3aKaHUYMBAeTCS 6e3 MepBUYHOTO 3aKPBITHUS
dacimu, a Mpy OTKPHITOM CIIOCOOE BBITIOTHSIETCS
yCTaHOBKA BHYTPUOPIOMMHHOI ceTku [10-13].

PesynbTaThl 3TOro MCC/IefOBaHMA I1OKa3bl-
BAIOT, UTO Haubosiee CYyIeCTBEHHBIMU KPUTEPU-
SIMU, 110 KOTOPBIM MOXKHO CYOUTb O pe3yibTaTax
JIeYeHUs SIBJISTIOTCSI CPOKY MPeObIBAHYS B CTAIVIO-
Hape, KOTOpble 3HAUUTE/IbHO MeHbllle 1Py Jiamna-
POCKOTIMYECKOM CITocobe yraaeHus TPbIKY, U Be-
POSITHOCTD OCJIOKHEHWI1, CBSI3aHHBIX C PAHOIA, KO-
TOpbIe Pa3BMBAIOTCS pexe IIpu JarapocKkonmye-
CKOM yJaneHuy rpooku [14-15].

3akniouyeHue

JlanmapocKonymyeckoe rpbbKecedyeHne sBJseTCs
6e30macHOlt albTepHATUBOM OTKPBITOMY CIIOCOOY
YIIBOEHMSI TPbIK C 6Gojiee KOPOTKMM CPOKOM IIpe-
ObIBaHMS B CTal[MOHape U MeHbIlel BEPOSTHO-
CTbI0 PAHEBBIX OCIOXHEHUI IIPU YCIOBUM HAJIU-
Yusl NOCTATOYHOTO OIBITA XMPypra U HeoOXOomu-
Moro o6opynosanusi. OgHaKo B GyIyIieM Ham Io-
TpebyeTcss KpyImHOe paHZOMM3MPOBAHHOE KOH-
TPONMMPYEMOe VCC/IefoBaHMe B Haleil 60ibHULIE,
YyTOOBI 60JIee IeTalbHO UCCIe0BATh 3TO IIPEUMY-
IIeCTBO, MTOCKOJIBbKY JAaHHOE MCCaeloBaHNe ObLIOo
HeOOJIBIIMM M He PaHI,OMU3UPOBAHHBIM.
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LAPAROSCOPIC VERSUS OPEN INCISIONAL HERNIA REPAIR:
COMPARATIVE NON-RANDOMIZED STUDY

Abstract. One of the most common complications of laparotomy is Incisional hernia, with an estimated inci-
dence of 3-20%. The objective of this study was to compare the outcome of patients after laparoscopic and open
incisional hernia repair. This was a prospective observational comparative study, in Ghiryan Hospital, Ghiryan,
Libya. All adult patients who fulfilled our inclusion criteria underwent laparoscopic or open incisional hernia repair
from September 2018 to September 2021 were included in the study. Primary outcome measure of this study was
recurrence rate, wound infection. And secondary outcome measure of this study was operative time, postoperative
complications and hospital stay.

Between September 2018 and September 2021, 60 patients with incisional hernia had fulfilled our inclusion
criteria were operated at the general surgery department at Ghiryan hospitals, Ghiryan, Libya. 31 patients had
open incisional hernia repair and 29 had laparoscopic incisional hernia repair. The mean age for laparoscopic
repair group was 45.69+7.66 years and for open repair group was46.94%8.08 years p value 0.543. In laparoscopic
group male to female ratio 20/9 was while in open group it was16/15 p value 0.197.the mean body mass index for
laparoscopic group was29.83+3.56kg/m? and for open group30.00+3.32kg/m? p value= 0.873. the most significant
finding was hospital stay which was significantly shorter in laparoscopic incisional hernia repair group.

Laparoscopic incisional hernia repair is a safe alternative to laparoscopic incisional hernia repair with a shorter
hospital stay and a lower wound complication.

Keywords: incisional hernia, laparoscopic surgery repair.



AKTyaJ/IbHBIE UCC/IEeLOBaHUSI

MexnyHapOooHbI HAYYHBIN KyPHAI
2023 ¢ N2 37 (167)
Yacts I

ISSN 2713-1513

[TogroroBka opuruHaa-makera: Opsosa M.T.
IToproroBka 060Ky : Tkauesa E.IT.

Yupedumens u uzdamens: 000 «AT€HTCTBO IMEPCHEKTUBHBIX HAYYHBIX MCCIIETOBAHNIT»
Adpec pedaxkyuu: 308000, r. Bearopon, rp-T B. XmenbHMUIKOro, 135

Email: info@apni.ru

Caiim: https://apni.ru/

Otnieuatado B OO0 «OITULIEHTP».
Homep nogmmcan B revats 18.09.2023r. dopmar 60x90/8. Tupask 500 3k3. IleHa cBo601HAsI.
308010, r. Benropon, rip-T B. XmenpHMUIIKOTO, 135, 0chuc 40



	37_1(167)_2023 cover
	ai_37_1_2023 no cover
	СОДЕРЖАНИЕ
	БИОЛОГИЯ
	ДИАГНОСТИКА ЗАСУХО- И СОЛЕУСТОЙЧИВОСТИ РАЗЛИЧНЫХ ОБРАЗЦОВ КОНСКОЙ БОБЫ (VICIA FABA L.)

	ТЕХНИЧЕСКИЕ НАУКИ
	ОПТИМИЗАЦИЯ И ОБОСНОВАНИЕ КОНСТРУКТИВНОГО ИСПОЛНЕНИЯ УСТРОЙСТВА СВЯЗИ И УПРАВЛЕНИЯ ДЛЯ БПЛА С УЧЁТОМ МНОГОФУНКЦИОНАЛЬНОГО ПРИМЕНЕНИЯ ПРИ СУЩЕСТВУЮЩЕЙ РАДИО ЭЛЕМЕНТНОЙ БАЗЕ КОММЕРЧЕСКОГО ИСПОЛЬЗОВАНИЯ

	ВОЕННОЕ ДЕЛО
	МЕТОДИКА РАБОТЫ ОФИЦЕРА-ПОЛИТРАБОТНИКА  ПО ПРОФИЛАКТИКЕ РЕЛИГИОЗНОГО ЭКСТРЕМИЗМА  В ВООРУЖЁННЫХ СИЛАХ РОССИЙСКОЙ ФЕДЕРАЦИИ
	СОЗДАНИЕ ПЕДАГОГИЧЕСКОЙ СИСТЕМЫ ВОСПИТАНИЯ  И ОБУЧЕНИЯ «ЧУДО БОГАТЫРЕЙ» ГЕНЕРАЛИССИМУСОМ АЛЕКСАНДРОМ ВАСИЛЬЕВИЧЕМ СУВОРОВЫМ
	ПОДДЕРЖКА ПРИНЯТИЯ РЕШЕНИЙ ПРИ ОРГАНИЗАЦИИ ПРОТИВОДЕЙСТВИЯ СРЕДСТВАМ РАДИОЛОКАЦИОННОЙ РАЗВЕДКИ КОСМИЧЕСКОГО БАЗИРОВАНИЯ
	ИСТОРИЧЕСКИЕ УСЛОВИЯ ФОРМИРОВАНИЯ И ФУНКЦИОНИРОВАНИЯ ТРАДИЦИЙ В РОССИЙСКОЙ АРМИИ
	АНАЛИЗ ОПЫТА ПРИМЕНЕНИЯ КОМПЛЕКТОВ  РАЗВЕДКИ И РАЗМИНИРОВАНИЯ
	ИССЛЕДОВАНИЕ ПРОБЛЕМ ПОДГОТОВКИ И ПРИМЕНЕНИЯ ВОЙСК НАЦИОНАЛЬНОЙ ГВАРДИИ РОССИЙСКОЙ ФЕДЕРАЦИИ

	ИНФОРМАЦИОННЫЕ ТЕХНОЛОГИИ
	METRICS SYSTEMS TO EVALUATE AND IMPROVE THE EFFECTIVENESS  OF CROSS-TEAM WORK ON A SINGLE PROJECT
	ИНТЕГРАТИВНЫЙ ОБЗОР СОВРЕМЕННЫХ МЕТОДОЛОГИЧЕСКИХ СТРАТЕГИЙ И ИННОВАЦИОННЫХ ТЕХНИК В ДИСЦИПЛИНЕ ЭКСТРАКЦИИ И АНАЛИЗА ЦИФРОВЫХ ДАННЫХ: ГЛУБОКОЕ ИЗУЧЕНИЕ ТЕОРЕТИЧЕСКИХ КОНЦЕПЦИЙ И ПРАКТИЧЕСКОЙ РЕАЛИЗАЦИИ
	РАСПРЕДЕЛЕННЫЕ ИНФОРМАЦИОННЫЕ СИСТЕМЫ:  ОСОБЕННОСТИ ПРИМЕНЕНИЯ И ПОСТРОЕНИЯ

	МЕДИЦИНА, ФАРМАЦИЯ
	ЛАПАРОСКОПИЧЕСКОЕ И ОТКРЫТОЕ ПОСЛЕОПЕРАЦИОННОЕ ЛЕЧЕНИЕ ГРЫЖ: СРАВНИТЕЛЬНОЕ НЕРАНДОМИЗИРОВАННОЕ ИССЛЕДОВАНИЕ



