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AHAJIN3 xapakTepa BOeHHBIX KOH(MIMKTOB MOCAEAHUX ACCITUIETUI C
yJacTHUEM apMHUIi SKOHOMMWYECKM Pa3BUTBIX CTpaH ITOKA3bIBAET, YTO B
BOOPYKEHHOI 00pbOe MPOUCXOAUT Iepexoa OT TPaAMLIMOHHBIX CITOCOOOB
BelIeHNSI BOCHHBIX (0OEBBIX) NEWCTBMI C NPOTHUBOCTOSIHMEM BOMCK Ha
JIMHUU OOEBOTO CONPUKOCHOBEHMS, B KOTOPBHIX IVIABHYIO POJIb HUIPAIOT
Ha3eMHbIe (CYXOMYyTHHIE) TPYIIIUPOBKU BOMCK, K TaK Ha3bIBAEMBIM OECKOH-
TaKTHBIM ¢opMaM. B MX OCHOBe JIEXXHUT IIUPOKOE NMPUMEHEHUE TEeXHUYE-
CKHX CPEIICTB pa3BeIKN U BEICOKOTOUHBIX, 3 (GEKTUBHBIX CPEICTB MOpaXKe-
HUS IPOTUBHUKA Ha BCell 3aHMMAaeMOM (KOHTPOJIUPYEMOi1) UM TEPPUTOPUU
(Ha BCIO IIyOMHY OIIepaTUBHOTO IOCTPOECHMUS BOMICK).

ITo MHEHMIO MHOTHX 3apyOeXKHBIX M OT€UECTBEHHBIX CIIEIINAICTOB, OyIy-
1Me 00IIeBOICKOBbIE ONEPAIIMH MOTYT XapaKTepHU30BATbCS CIIEAYIOIIMMH OCHOB-
HBIMH YepTaMM: MEHBIIIe CHJI Ha OOJIbIIeM MPOCTPAaHCTBE, WIM, €CIU BbIpa-
3UTHCS TOYHEE, OrpaHMYECHHBIC CUJIbI HA HEOrpaHWYEHHOM IIPOCTPAHCTBE;
uHdopMaLIMoHHas1 00pb0da OyJeT Urpath Bce 0oJiee BAXKHYIO POJIb, U ITIOBTOMY
TOJIBKO TOT, KTO BBIMTPAET BpeMsl, co3dacT MH(POPMAIIMOHHOE IIPEeBOCXO/I-
CTBO, CMOXET HEOXHAAHHO MOpa3uTh IIPOTUBHMKA B LIEHTPAX pa3BepThIBa-
HUS €ro CUJI M JTOOUTHCS MHULIMATUBBI; UCXOM 0O0S1 MOXET OBbITh pellleH Ha
TOCJIeIHEN CTagyuK 1 CTaTh OJIarONPUSITHBIM TOJIEKO TOTA, KOTIa IPOTUBHUK
OyzmeT JIIIeH BO3MOXHOCTH BCTYIIUTh B 3Ty CTAANIO B COCTOSIHUM BBICOKOM
00eroToBHOCTH. B 3TOl CBA3M OCHOBHBIMM 3amadyaMM PaKETHBIX BOMCK U
aptTwutepun (PBuA) coBpemeHHBIX CyXOIyTHBIX BOMCK SIBJISTIOTCST: 3¢ deK-
THBHAs M HaIeXXHas pa3BeldKa Ha BCIO ITTyOMHY OOOpPOHBI IIPOTHMBHUKA KPY-
IJIOCYTOYHO U IPU JIOOBIX MOTOMHBIX YCIOBUSIX; BKJIAJ B OLIEHKY OOCTaHOBKU
KOMaH/IYIOIIMM; MOOWJIbHAsSI, TMOKAsI I TOYHAsI OTHEBasl MOIepKKa; TOUHOE
1 TIOJTHOE TIOPaXEHUE JIIOOBIX 1IeJIel Ha BCIO INTyOUHY OOOPOHBI MPOTHBHUKA.

OTH 3a7a41 MOTYT OBITh PEIIICHBI TOJIBKO ITPY B3aUMOIEICTBUH YIIpaBJIC-
HUSI, pa3BeIKu 1 00eBoi akTUBHOCTU. I1oaTOMY coBpemennbie PBHA — 3T0
CHCTeMA, COCTOSINAS W3 CPeACTB yNpPaBJeHHsA, Pa3BeKH H 00EBBIX CPEICTB.
OHa sBysieTcs 4acThlo cucTeMbl CyXOITyTHBIX BOMCK, OPUEHTUPOBAHHOM Ha
BBITIOJIHEHME 00EBOI1 3a1a4y, ONTUMU3MPOBAHHON B COOTBETCTBUU C 3a/1a-
Yyel, CTPYKTYPUPOBAHHOM M OopraHu3oBaHHOI. OTCIoAa BBITEKAIOT OCHOB-
Hble MPUYKHBI (IPOLIECCHI, SIBJICHUS), O0YCIOBIMBAIOIIE HEOOXOAUMOCTD
COBEpIICHCTBOBAHUS pa3BeIKM B MHTEpecaX OTHEBOTO IopaxkeHus (puc. 1).

CoBMecTHOE TIpuMeHeHne (OpMUPOBAHU (CPEICTB) pa3BeaKN 1 TTOpa-
JKeHUS B BUJE €AMHOI0 HEMPEePHIBHOIO IIpoliecca, HalpaBJeHHOTro Ha Iopa-
>KeHUEe O00BEKTOB IPOTUBHMKA ¢ TpeOyemoll 3((GEeKTUBHOCTHIO 32 MUHM-
MaJIbHOE BpeMsl, COCTaBJISIET CYIIHOCTh pa3BedblBATEJIbHO-OTHE -
BHIX IeiicTBMuii. BOCHOBY TaKuX IeiiCTBUIT OJIOXEH IIPUHIIATI pazeedan
— yruumoxcua. OH TIpeAriojaraeT mepexon OT MMPOKOMACIITa0HOTO IIPH-
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IIpumeHnenue cui u cpeacTs pa3seaku PBuA B pa3BenbiBaTeIbHO-
OTHEBBIX JEHCTBUAX

Puc. 1. Ilpuunnsi, 00ycJIOBIMBAIOIINE HEOOXOIMMOCTh COBEPIIEHCTBOBAHMS
pa3BeAKH B HHTEPECAX OTHEBOTO MOPAKEHHUS

MEHEHMS CPEICTB MOPaKeHUSsI MIIOIIAAHOTO AeMCTBUS K KOHIEIIIMU BbICO-
K03 (DEKTUBHBIX M30UPATEJbHBIX YAapOB IO YSI3BUMBIM KJIOUEBBIM
3JIeMEeHTaM XMU3HEHHO BaXKHBIX CUCTEM BOOPYKEHHBIX CHJI 1 BOCHHO-IIPO-
MBIIUIEHHO MHPPACTPYKTYpPHI IMPOTUBHUKA. [IJIsI ero pean3aiuu Heo0Xo-
JMa TeCHAasA MHTErpaumusi CHJI M CPeACTB pPa3BelKH, OTHEBOro MOpazKeHUS U
BCECTOPOHHETO o0ecmevyeHHs, KOTopasi B CBOIO oyepelb HEBO3MOXHa 0e3
aBTOMAaTH3allM¥ OCHOBHBIX MTPOILIECCOB cOOpa M 00pabOTKM pa3BelbIBATEIb-
HBIX CBEJIEHMI, TMIPUHSTHS PELIEHUsI Ha TIOpaXeHWe BCKPBITHIX OOBHEKTOB
MIPOTHBHUKA U TIOATOTOBKY IT0 HUM OTHSI apTUJUIEpUH (YIapOB PaKeT).

OCHOBHBIMHU OTJIMYUSIMU B OPTaHU3AIMK Pa3BEIKM B Pa3BeIbIBATEILHO-
OTHEBBIX JEMCTBUSIX OT OpraHM3allMy pa3BelKU B TPaIMLMOHHBIX (opmax
OTHEBOTO MopaxeHust poTuBHUKA PBUA siBsieTCSI Mcnoib30BaHUeE Clieaylo-
IIMX NPUHIUIOB;

palMoOHAIbHOE COYeTaHWe LIEHTPATU3ALMU U AeLeHTPAIU3aLUU TPU
VIIpaBICHUM CWJIAaMH M CPEICTBAaMM pa3BeIKM M IIOPaXEHUSI, KOTOPOe
3aKJII0YAeTCs B IIMPOKOM HCIIOJIb30BAHMU TaKUX CIIOCOOOB IPUMEHEHMS
PBuA, KaKk KOMILJIEKCMpPOBaHNE CUJI U CPEICTB pa3BeAKU CO CpeICcTBaMU
MOopaXkeHUs U AEUCTBUM MO MaHe8peHHO-0eHesoll cxeme;

HCTIOJIb30BAHUE 30HAAbHO-008eKmM08020 Memoda TIIaHUPOBAHUS pa3Be/l-
KM 1 OTHEBOTO ITOpaxkeHMUsI IPOTUBHMKA, 3aKJII0YAIONIETOCS B Ha3HAUYCHUU
IIJI1 KaXKIOW MHCTAHIIMK 30HBI OTBETCTBEHHOCTH 3a pa3BelKy M ITOpaXKeHHUE
YKa3aHHBIX TUIIOB OOBEKTOB IPOTUBHUKA;

MaKCHUMaJIbHO CXaTbhleé CPOKM AOBEACHMSI MH(MOPMALMU O BCKPBITHIX
00beKTaxX /0 3aMHTEPECOBAHHBIX WHCTAHLUMI (OPraHOB, MPUHUMAIOIIUX
pelieHre Ha TopakeHUe, CUJT M CPEJCTB, OCYILIECTBISIONIMX OTHEBOE Mopa-
>KEHUME), YTO MO3BOJISIET pealn30BaTh OCHOBHOW MPWHUMM MPUMEHEHUS
PBUA — paszsedanr — nopasun;
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cbamaHCHMpPOBAHHOCTh pa3BelbIBaTeIbHO-OoTHeBo# cuctembl (POC),
3aKJII0YAIOIIASICS B COOTBETCTBUY BO3MOXKHOCTE! CHJI M CPEICTB pa3BeaKU
BO3MOXHOCTSIM CPEICTB OTHEBOI'O MOPaXKEHMS;

HaJIU4uMe edurnoeo ungopmayuornoeo npocmparncmea B POC o0111eBoiicKo-
BOT0O OObEAMHEHUS, UTO MpeAIoaraeT OpraHmu3aluo CAaHKLIMOHUPOBAHHO-
ro IOCTYyIa K pa3BeAbIBaTeIbHOI MH(MOPMALIMU B peaJibHOM MacluTade Bpe-
MEHHM BCEX 3aMHTEePECOBAaHHBIX ITOTPEOMTENICH KaK B BEIIIECTOSIINX, TaK U
HIDKECTOSIIX MHCTAHIIUSIX YIIPaBICHMS.

B HacTos111ee BpeMsi OCHOBHBIE HAallpaBICHMS Pa3BUTUS CUCTEMbI BOOPY-
xxeHus: PBUA, onpeaensitolvie nepcreKTUBHbIN 00JMK MOACUCTEMBI CPEICTB
(MatepuanbHOIi 0a3bl) pa3BeIKM, 3aKJIH0YAIOTCS B CO3IaHUM BHICOKOTOYHOTO
opyxus (BTO), popMupoBaHUN MEXBUIOBBIX BpeMEHHbBIX Pa3BeablBaTE/Ib-
HO-OTrHeBBIX (YIapHbIX) KoHTYpoB (BPO(Y)K), a Takke B KOMILIEKCHPOBAHUH
CPEACTB pa3BelKH, MOPAaKeHHs W odecneyeHns HA 0a3e aBTOMATH3MPOBAHHOIA
CHCTeMbI YNIPaBJieHHsA Po/a BOICK. B cOOTBETCTBMU ¢ 3TUMU HallpaBJeHUSIMU
BbIPaOATHIBAIOTCS CleAyIolue TpeOOBaHUS K MOACUCTEME CPEICTB pa3Be/l-
KU, OTIpEIeSIoNnue ee 00uK:

obecneyeHue npumeHeHuss BTO (BO3MOXHOCTb BCKPBITHSI COCTaBa Iopa-
’KaeMbIX 00BEKTOB, OIIpeIeSICHISI HanboJiee BasXKHBIX 1 YSI3BUMBIX 3JIEMEHTOB
B COOTBETCTBUM C IPUHSITON TMITIOTE301 MOPaKEHUsI, yu4eTa COCTOSTHUS OKPY-
JKalolllel cpeabl U APYruX YCJIOBUIN B palioHe TopakaeMoi LEJN);

COOTBETCTBME B MH(MOPMALIMOHHOM, TEXHUUYECKOM U TEXHOJOTMYECKOM
acreKTax CTeIeH!U aBTOMaTU3allMU pa3BeIKU U JPYTUX MPOIIECCOB, O0ecIe-
yuBawoux pyHKInoHupoBaHue MexBuaoBbIXx BPO(Y)K (npuHsTHe pelie-
HUSI Ha TIOpaXkeHHE, ITOATOTOBKA K ITYCKY U CTpeIb0e, KOHTPOJIb Pe3yJIbTa-
TOB IPUMEHEHUS CPEICTB ITOPAXKEHMS );

CBOEBPEMEHHOE [IOBEICHNE OpraHaMm YIIpaBJIeHUSI pa3BelblBaTeIbHbBIX
CBEJIEHWI1, TOCTATOYHBIX TSI IIPUHSTHS PEIICHMS Ha MOpakeHe BCKPBITHIX
00BEKTOB MPOTUBHUKA.

ITpu Bceii CXOXeCTU MPUBEICHHBIX TpeOOBaHUI KaXa0e U3 HUX HECeT
CBOIO CMBICJIOBYIO Harpy3Ky. Tak, aHaJIu3 COCTOSIHUS U MIEPCIIEKTUB Pa3BH-
tsi BTO moka3spIBaeT, 4TO B OCHOBY (DYHKIIMOHMPOBAHUSI COBPEMEHHBIX U
MepCHeKTUBHBIX cucTeM, KoMmIiekcoB BTO, a Tak:ke BHICOKOTOYHBIX 00e-
MPUNACOB MOJOXEHBI pa3IMyHblie MHOOPMALMOHHBIE (HEPreTUYecKue,
TaKTU4YeCKUe, MOJSIpU3ALIMOHHbIE U Ipyrue) npu3Haku ueau. IToatoMy no
BO3MOXHOCTH CJIEYeT CTPEMUTHCS K TOMY, UTOOBI CpeACTBa Pa3BeaKu 00J1a-
JAJIF CIOCOOHOCTBIO He TOJILKO HCIO0JIb30BaTh, HO M OIEHMBATh HH(OPMAIIMOH-
Hble MPU3HAKH LM 1, CIeI0BaTeIbHO, 00eCIIeUnBaTh IIPAaBUIbHOE TIPUHSI -
THE pelreHuss Ha mpuMeHeHe BTO pasauuHoro turmna.

M3BecTHO, YTO OOHMM M3 OCHOBHBIX CBOMCTB (IpeumyinectB) BTO
SIBJISIETCSI CTIOCOOHOCTh M30MpPaTEIbHO MopaxaTh 00beKThI (Leau). [ToaToMy
TpeOoBaHME MOJTHOTHI pa3BeabIBaTEAbHBIX CBEACHU MPU 00eCIEYEHUN TTPU -
meHeHust BTO Oyner, ecTeCTBEHHO, OTIIMYATHCSI OT COOTBETCTBYIOIIETO TPE-
0oBaHMS B KJIacCMYECKOM (CyIIECTBYIOIIeM) IOHMMaHMHU. B Hacrosiee
BpeMsI IO [IOJIHOTOM pa3BedbIBaTEIbHBIX CBEIEHUI TIOHUMAETCS OIpeneie-
HUE€ MMHUMAaJIbHO HEOOXOAUMOIO CJIEAYIOLIEero MepevyHsl XapaKTepUCTUK
00beKTa MPOTUBHUKA, MO3BOJISIONIET0 HAHECTU €My OTHEBOE MOpPaXKEHUE:
HavMeHOBaHMe (TUII, KJIacC) 00bEeKTa MPOTUBHUKA; €r0 KOOPAMHATHI U pa3-
MepBI (U151 TPYIIIOBOTO 00BEKTA); XapaKTep ICHCTBUI U CTeIIEeHb YKPHITOCTH.

g peammzaumu 1aBHOTO mpemmylectBa BTO, 3axmogaromerocs B
U30MpaTebHOM MOpaXkeHH, He0OXOAMMO, YTOOBI CPEACTBA pa3BelK MOLJIU
JOOBIBAaTh HE TOJIBKO MEPEeYMCICHHbIE CBEACHNSI, HO TAKKE TaHHBIE 0 COCTaBe
00BEKTA 1 MOJI0KEHNH €r0 HanboJiee BAXKHbIX (YI3BMMbBIX) 3JJEMEHTOB B COOTBET-
CTBMU C MPUHATHIMU TMIIOTE3aMU TopaxeHusl. Takyto WH(pOpMaLIMI0 MOXKXHO
MOJIy9aTh IIPA NPUMEHEHUN CPEICTB Pa3BeIKM, MMEIOIINX BBICOKYIO pa3pe-
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IIAOIIYIO CITOCOOHOCTh W BEPOSATHOCTh PACITO3HABAHMS (CEICKIIMN) NCTUH-
HbIX 00bEKTOB. K TaKuM CpeacTBaM OTHOCSITCS [JIAaBHBIM 0O0OPa30M ONTUYECKUE
(ONTHKO-3/IEKTPOHHBIE) M paIMOJOKAIIMOHHBIE CPEICTBA Pa3BEAKHU.

OCHOBHBIM MPEUMYIIIECTBOM ONTUYECKUX CPEICTB pa3BeIKHU IO CpaBHE-
HUIO C pagyoJIOKAIMOHHEIMHU SIBJISIETCSI 00JIee BBICOKAsI BOBMOXHOCTh OCY-
IIECTBICHNSI KOHTPOJIS pe3ynsratoB IpuMeHeHnss BTO (olieHKa HaHeceH-
Horo ymiep6a). IloaToMy HampaBieHUs pa3BUTUS ONTUYSCKUX W PATUOJIO-
KallMOHHBIX CPEACTB pa3BEIKM CJEIyeT CYMTAThb HPUOPUTETHBIMM IS
obecnieuenus npuMeHeHust BTO. Bmecte ¢ TeM U Apyruve cpeacTBa pa3Bel-
KH (paguoTeXHUUYECKUE, 3BYKOMETPUIECKHUE, CEMCMUYECKIE U JIP.) MOTYT
HCITOJL30BaThcs B MHTepecax npuMeHeHuss BTO, Hampumep, B KayecTBe
CpPEeACTB IIpeABapUTEIbHOIO IielieyKazaHus. OgHaKo MX NpUMEHEHUE He
IMO3BOJISIET OCYIIECTBIISITh KOHTPOJIb pe3yabpTaToB IpuMeHeHus BTO.

ABTOMaTM3alMs MPOLECCOB (PYHKIIMOHMPOBAHUS CPEACTB Pa3BEIKU
SIBJISIETCS aKTyaJIbHOM 3amaueii 11l IpaKTUYEeCKU BCeX ee BUIOB. B HacTos-
1Iee BpeMsI npolecc (pyHKIMOHMpPOBaHMs (0OHApyXeHNe, paciio3HaBaHUE
1 BBIOOp Iiesiell, oIpelesiecHrue WX KOOPAMHAT M JIPYTMX XapaKTepHCTUK
00BbEKTa) aBTOMATU3MPOBAH JIMIIb Y HEKOTOPHIX CPeACTB pa3Benku. Kpome
TOTO, IPU CYILIECTBYIOIIEH ITOCTAHOBKE 3adaui OKOHYATEIbHOE PEIICHUE
Ha BCKpBHITHUE OOBeKTa (OOHapyXeHHue, paclo3HaBaHHUE, OIIpeacicHNE
KOOpAMHAT), KaK IpaBUJIo, IPMHMMAET KOMaHAUP KOMILIeKca (CpeacTBa)
pas3Benku. [1py 3TOM OH UCITOJIb3YyeT OTPAHUUYEHHOE YMCJIO TPU3HAKOB pac-
MMO3HABaHUS Y pyYHBIE WJIM aBTOMAaTU3MPOBAaHHEIE METOIBI OIpeae/IeHUS
KoopauHaT. BMecTe ¢ TeM, M3BECTHO, UTO IIPUHSITHE PEIICHUS 110 COBOKYII-
HOCTHU pa3BeIbIBaTE/IbHBIX IIPU3HAKOB 1 MCIOJIb30BaHNE aBTOMAaTUIECKUX
aJITOPUTMOB OIIPeIEIeHNSI MECTOIIOJOXEHHUS LI MOXET CYIIeCTBEHHO
MMOBBICUTD TOCTOBEPHOCTH pa3BeAbIBaTEIbHbIX CBEIEHUI. DTO TOCTUTAETCS
IyTEeM Nepeaayd U KOMILIEKCHOH 00pa0OTKH pa3BeAbIBaTe/IbHbIX CBEIECHMIA,
NOCTYNAIOIMMX OT Pa3JNYHBIX (PAa3HOPOIHBIX) CPEICTB Pa3BeIKH HA €IMHBII
NYHKT 00pa0OTKH AAHHBIX (HAIIPUMEpP, MYHKT yIpaBICHUS apTUJLICPUii-
ckoii pa3Benku). COOTBETCTBEHHO CTAHOBHUTCSI BO3MOXHBIM (DOPMUPOBa-
HUE e0uH020 UHPOPMALUOHHO20 NOAA B TIOJIOCE OOIIIEBOMCKOBOTO (hDOPMUPO-
BaHMSsI, YTO ITO3BOJIUT MTOBBICUTH KAY€CTBO OLIEHKM 0OCTaHOBKM 1 O0OOCHO-
BaHHOCTh NMPUHMMAaeMbIX KOMaHAOBaHWeM pelleHuii. [TosToMy B TIepByIO
oyepeab 1IeJIecoo0pa3HO aBTOMATU3UPOBATh IIPOLIECCH (YHKIIMOHUPOBA-
HUS U TIepeayd pa3BeAbIBATCIBHEIX CBEACHNI B KOMITJIEKCAaX U CPEICTBaX
pa3BenKy, 3aMBIKAIOIINXCS HAa €AUHBINA IIYHKT 00paObOTKM JaHHBIX (ITYHKT
VIIPaBJICHUS apTULIEPUICKON pa3BeaKN).

Hcxonst U3 nmpuBeaeHHBIX BhIllIe IPUOPUTETHBIX HAIIPaBICHUN pa3BUTHS
CHCTEMEBI BoopykeHMsT PBUA 1 mipenbsiBisieMbIX TpeOOBaHUit K TTOACHUCTEME
CPEACTB pa3BEIKM MOXHO BBIIEIUTH CIIEIYIOIIVE OCHOBHBIE HANPABJICHHUS
COBEpIICHCTBOBAHUS CPEICTB apTILIEPHIICKOI pa3BelKH B HHTepecax odecme-
YeHHsI pa3BeAbIBaTeIbHO-OTHEBBIX AeiicTBHii PBHA: coBepllieHCTBOBaHUE
2JIEMEHTHOM 0a3bl, METOJOB HUMPOBOIT 00PabOTKM pa3BeALIBATEIBHON
vHGOpMaLIMY; BHEAPEHUE HOBBIX MH(MOPMAIIMOHHBIX TEXHOJOTU; co3ma-
HHE CPEICTB Pa3BeIKU C MCITOJIb30BaHNEM HECKOJIBKUX KaHAJIOB OOHApYKe-
HUSI; TOBBIIIICHUE CKPBITHOCTU BeACHMSI pa3BeIKu. J1JIst BceX CpeicTB Ha3eM-
HOIl apTWJUIEPUIICKON pa3BedK! aKTyaJbHBIMM IIPOOJIEeMaMM SIBIISIIOTCSI
aBTOMAaTHU3AIINs IIPOILIECCOB BeIECHMUsI pa3BeIKM U Iepenadn pa3BeablBaTe Ib-
HBIX CBEICHUI, a TAKXKe CHIDKEHNE MacCorabapuTHBIX XapaKTePUCTHK.

IlepcrieKTUBHBIM HampaBIeHUEM COBEPIIEHCTBOBAHUS CPENCTB pa3BedKU
SIBJISIETCS pa3MellieHe pa3BeibIBaTeIbHOM arapaTypbl Ha BO3IYITHBIX HOCH -
TEJSIX, TAKUX KaK KOMHACKCbl ApMUANEPULICKOU Pa38e0KU C YNPABASeMbIM CHAPSI-
dom (KAPYC), KOMILIEKCHI BO3OYIITHOM pa3BEIKU C OeCHUAOMHbIMU AeMamenb-
noimu annapamamu (KBP ¢ BJIA), aspocmame: (IpuBsi3HBIE BEPTOJIETHBIC
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TI1aTOPMEI), YTO MPUBEIACT K 3HAYMTEIIFHOMY YBEJIMUCHUIO JAIBHOCTH pa3-
BEIKH, IIPOCMATPUBAaEMON TUIOIIANAM M OCJIA0JICHUIO BIMSHUS peibeta MeCT-
HOCTU Ha TEXHUYECKUE BO3MOXKHOCTU pa3BelbIBaTeIbHOM armapaTypsl. Ilpu
5TOM MPAKTUYECKU BCE OOBEKTHI pa3BeIKU B TAKTUUECKOM 3BeHe OyayT HaXo-
JuThes B 30He TipsiMoii BupuMocTtu. Co3ganne KAPYC u KBP ¢ BJIA nosso-
JIUT B peaJbHOM MaclliTabe BpeMeH! pelliaTh 3aAauM o pa3Beake (Iopa3BeaKe)
O00BEKTOB IIPOTUBHUKA M OOCIYXXMBAHUIO CTPEJIEObI apTWUIEpUM, a TakKXkKe
MPEeTOCTaBIISATh MTOTPEOMTENISIM BUIEONMH(POPMALINIO 00 00BEKTaX MPOTUBHUKA
JUTSL TIPOBENICHUST peaIbHOM OLIEHKHU PEe3y/IbTaToOB IIPUMMEHEHHUSI CPEIACTB Iopa-
>xeHust PBUA, uTo B HacTosIee BpeMsl He OCYLLECTBIISIETCS.

Hanmuuue MOIIHO# BBIMMCIUTEIBLHOM TEXHMKHU, TeOMH(MOPMAIIMOHHBIX
CHUCTEM, COOTBETCTBYIOILIETO MTPOrPaMMHOIO O0ECIIeYeHH sl AEJIal0T BOZMOXKHO-
CTH OPTaHOB YIIPABJICHUSI MPaKTUIECKN Oe3rpaHMYHBIMI, B TOM YHCJIE U TIO
pelIeHMIO 3a1a4 B MHTepecaX pa3BeabIBaTeIbHOro obecriedeHnst PBUA (puc. 2).

Onpeaeenne paiioHOB
ObpaboTka BEPOSITHOTO

Pa3BebIBATETLHBIX \ / HAXO0XK/IEHUs1 00bEKTOB
CBCICHUH NPOTHUBHUKA

3adauu, pewaemote

¢ nOMOubI0
i ) IIlnannposanu
OnpenelieHne nojei zeouudwpmauuoyubtx JIAHUPOBAHUE
HEBUAMMOCTH mexHoao2uli ? nepeMenieHust

6 unmepecax
Pa3z6eovleameabHo20
obecneyenus PBuA

Onpenenenue : OcymecTs/eHue
MOJIETHOTO 3aJaHus : BUPTYaJIbHOM

(Maplﬂp)}’;ﬁ; noJera) PEKOTHOCHHMPOBKH

Puc. 2. 3agaun, pemaembie ¢ IOMOIIBIO TeOMH()OPMIIMOHHBIX TEXHOJIOTHI B
HHTepecax pa3BeIbIBaTeIbHOro odecneyeHnss PBuA

Peanuzaiys 37X BO3MOXHOCTEM HEOOXOAMMA HE TOJIBKO B OOIIEBOMCKO-
BOM 1Tabe 00beAHEeHUS (CoeauHeHUs), HO 1 B luTadbe PBUA (apTuiiepun)
MpU TUIAHWUPOBAHWU TIPUMEHEHUS PA3JUYHBIX (ONTUYECKUX, PaIvoJIOKa-
IMOHHBIX, 3ByKOMETPUUYECKUX) CPeACTB (KOMILIEKCOB) pa3Benku. Kpome
TOrO, C BHEIPEHUEM TI€OMH(OPMALIMOHHBIX TEXHOJIOTUH ILIAHMPOBaHUE
apTUWIJIEPUIACKON pa3BeIKM BBILIECTOSIIMM IITa0OM (HarpuMmep, IITaboM
apTUJUIEPUU TUBU3WH ) MOXKHO OCYIIECTBIISATh BIUIOTH 10 KOHKPETHOTO Cpe-
cTBa (KOMILJIEKCA) pa3BedKH, YTO IMO3BOJIUT HWXKECTOSIIMM KOMaHIWpaM
(mrrtabam) B 60JBIIEN CTETIEHU KOHIIEHTPAPOBATH CBOM YCUJIMS HA TOJITOTOB-
K€ K IIPMMEHEHUIO CWJI M CPEACTB pa3Benku. PakKTUIeCKH pedb UIET O mepe-
Jade psaa (PyHKIWA Npy IVIAHKPOBAHMH Pa3BeIKH OT HIZKECTOAIMMX HHCTAHIMI
BbIIECTOSIIMM, OT OPraHOB YIIpaBJIeHMSI POAOB BOMCK (MMpU (POpMUPOBaHUU
BPEMEHHBIX pa3BeAbIBaTeIbHO-YIAPHBIX KOHTYPOB) K OOIIEBONWCKOBBIM
opraHaM. be3ycinoBHO, 3TOT BOIpoc TpeOyeT MPOoBeNAeHUS TITyOOKHMX MCCe-
JIOBaHUI, 000CHOBaHMS 1 TPOPAOOTKM.

B 3akimouyeHne HeOOXOOMMO OTMETUTh, YTO PeaIu3aiysl IMpemIaraeMbIX
HaIIpaBJIeHUI COBEPIIEHCTBOBAHMUS Pa3BEIKM MO3BOJIMT, Ha HAIl B3IJISI,
CcOo3[laBaTh YIOBJIETBOPSIONIME COBPEMEHHBIM TpPeOOBaAaHMUSIM CpEACTBa
(KOMILIEKChI), TPUMEHEHHWE KOTOPBIX 00ecrneuyuT 3(p(peKTUBHOE BeAeHUE
pa3BenbIBaTEIbHO-OTHEBbIX AelicTBUl PBUA B omepaiu (6010).



AHanNn3 CTPYKTYypHO#M
CBAA3aHHOCTU 3/1IEMEHTOB
BO3A4YLUHON onepauuu

Tloakoenux B.A. TEPACUMOB,
KaHouoam 80eHHbIX HAYK

Iloaxosnuk 3anaca E.C. IIIEPEAKOB,
Kanoudam mexHu4eckux HayK

Tloakoenux U.B. TAPIIIUH,
KaHOuoam 80eHHbIX HAYK

OIIBIT onepaTMBHOM MOATOTOBKU CHELMATIMCTOB BO3AYLIHO-KOCMUYE-
CKOIi OOOPOHBI CBHAETEIBCTBYET O TOM, UYTO B XOAE OTPAOOTKU YIEOHBIX
3a1a4 yAeaseTcss HEI0CTaTOYHOe BHUMAaHME BOIIPOCcaM 00eCTIeYeHHS CTPYK-
TYpPHOI CBSI3aHHOCTH 3JIEMEHTOB BO3aylIHOMN omnepauuu (BO). Dror Heno-
CTaTOK OOYCJIOBJIEH, C OJHOM CTOPOHBI, CJ1a0bIM BllaJeHUeM HaydyHOI KaTe-
ropueil «Bo3aylIHas onepauus», ¢ Ipyroi — oTcyrcTsueM (popMann3oBaH-
HOTIO MOAXO0Ja K OLIEHKE CTPYKTYPHOM CBSI3aHHOCTH 3JIEMEHTOB OIEepallvu.

B manHOI1 cTaThe IPUBOIUTCS U3I0XKEHIE HEKOTOPBIX IIPUEMOB aHAIM3a
BO3AYIIHON omepalMy Ha IpuUMepe MeToda CTPYKTyp U cxem l[abpmans
Kpona'. Psaa TexHuueckux ocOOEHHOCTEN MOJydeHUST JTaHHBIX, UCITOIb3Ye-
MbIX mpu aHaiuze BO, orcyrctByeT. CaenaHo 3TO 111 MaKCMMAaJIbHOTO
VIIPOILLEHUSI U3JI0KEHUS CYyTH MaTepuara.

CyIIHOCTb UCCAEA0BAHMS CBSI3aHHOCTU COCTOUT B TOM, YTOOBI OCO3HATh
Te MaTreMaTU4IeCKUe KOHCTPYKIINM, KOTOPHIE OMMCHIBAIOT XapaKTep CBSI3U
MEXIy OTHeIbHBIMU 3eMeHTaMu BO. OCHOBHBIM MOHSTHUEM, HEOOXOMM-
MBIM /IS TOHUMAaHUS CYTY METOMA, SIBJISIETCS CTPYKTYPHASI MATPHIIA OIEePALiH.
VYkazaHHas mMaTpula IpeaHa3HayeHa IS TMpeacTaBieHus MHGOpMaLUU O
BJIMSIHUM YK€ 3aBeplUMBIIMXCS 31u3040B BO Ha ele mporekaroiiye uiu
HeHayaBluuecs. JI1000i 3aBeplUMBIIUIACS i-blii 3MU30[ ONepaluyd MOXET
OBITh OXapaKTepU30BaH COOTBETCTBYIOIIMM ITOKa3aTeneM 3G GHEKTUBHOCTHI
9,. HezaBeplMBIIMIACSA WM HEHAYABILUIACS j-blii STIM30[ ONEPALIMU TAKKE
MOXET OBITb 0OXapaKTepHU30BaH COOTBETCTBYIOLIMM IoKa3arejeM 3¢ dhek-
TUBHOCTU D.. Eclin 1o ncxomy yXe 3aBepIlMBIIETrocs i-ro 3M1M304a MOXHO C
MNpreMIeMOR JOCTOBEPHOCTBIO MpPeAcKa3aTh MCXO/ €lle He3aBepIUIMBILIEro-
¢Sl WJIM HEHAYaBIIErocs j-ro 3nu3oaa (B JajJbHeIIeM UCITOIb3yeTCs YCIOB-
Hoe 0003HaYeHUeE j >i), TO YKa3aHHBIE 3IMM30/bI OIIePalli CTPYKTYPHO CBSI-
3aHbl. JJIsT OLIEHKM TECHOTBI ATOM CBSA3M 1I€JIeCO00pa3HO MCIIOJIb30BaTh
KOJIMYECTBO MHGbOPMALIMKU, COIepXKalleiics B OLEHKe Mokaszarens J; 00
OlIeHKe ToKa3aTenst 3(pPeKTUBHOCTU 9 DTO KOJINYECTBO OHpeI[eJTHeTCH u3
COOTHOILLIEHUSI:

er —>3j):log2%,6MT, (1)

l—rij

'KpoH I MccnenoBaHue CIOXHBIX CUCTEM MO YacTsM — aAvakontuka. M.: Hayka, 1982.
? Idennon K. Paborsl mo teopum uHpopmauuu u kubepHeruke. M.: MHocTpaHHas
nuTeparypa. 1963.
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e r =——2— — k0d(}PHUIHEHT KOPPEIALHH MEX/Iy OLEHKAMH MOKa3aTenei
" 050y 2, u3;
R; — KOBapHaLKs OLEHOK MoKasareneit J; u Jj;
Onj, O — CPCAHCKBAAPATHYCCKHUE ITOI'PCITHOCTH OLICHOK nokKasarejiel
3,’ u 9].

B ciyuae, ecin, (O, — 3,) >1, TO CBsI3b MEXIY i-bIM U j-bIM 3ITH30/1a~
MU OTepaLMK PeabHO CYLIECTBYET, €I Xe, /(3 — 3,) <1, TO Takasi CBs3b
orcyrcTByeT. [Ipy HaIUUMKU CTATUCTUYECKON MMUTAIMOHHONW Monenu BO
onpenenTh 3HayeHue (3, — 3;)oueHb npocto. Mcnob3oBaHne HEaBTO-
MaTU3MPOBAHHBIX METOJOB aHAJIU3a BapUAHTOB PEIIEHUS KOMaHIYIOLIETO
TIO3BOJIUT YCTAHOBUTDH HAJTMUME CBSI3U MEXIY i-bIM U j-BbIM 3MU300aMHU OTIe-
panun. Hampumep, ecim comepXaHNEM i-TO 3IMM30/a SIBISICTCS] BO3MYITHBIN
0ol1, 1IeJIb KOTOPOTr0 — IIOpaxk€eHHe HAIMMH HUCTPEOUTEIIMU HOCUTENIEH
MPOTUBOPAANOIOKALIMOHHBIX CHAPSIIOB, a COAepXKaHUEM j-To anu3oaa (j>i)
— TPOTUBOBO3AYIIIHBIA OO 3€HUTHOTO PaKEeTHOTO IMOJIKa, OTPaXKalollero
ylIap 3TUX HOCUTEJIEN, TO CYIIECTBYET peaibHas CBSI3b MEXIY i-bIM U j-bIM
snusogamu, T. €./(9, — 3/.) >1. bonee Toro, eciu coaepxxaHueM k-ro
snu3ona (k>j>i) aBaseTcsl OTpaXkeHHe TeM K€ 3€HUTHBIM PaKETHBIM I10JI-
KOM yJapa KpbUIaTBIX PaKeT, TO k-bIi 3MM30[ TaKKe TECHO CBSI3aH C i-bIM
3MU30I0M, T. €. I(3, - 3,)>1. OnHaKo B CUTyallMH, KOTJa 3MU307 C OTpa-
>KEHUEM KpbUIaThIX pakeT MPOM3OIIeST paHbllle, YeM 00il ucTpeduTeneit ¢
HOCUTEJISIMU TTPOTUBOPAINOJOKAIIMOHHBIX cHapsAa0B (k<i), o4eBUAHO, YTO
1(3, > 3,)=0.

Taxk wim nHaYe CTelieHb CBSI3aHHOCTH JTI000I IMaphl STIM3040B OIepalliy
MOXET OBITh YCTAHOBJIEHA, XOTS M HE BCerma JAOCTaTOYHO IIpocTto. Jomy-
CTUM, YTO TPYAHOCTU C OLUECHKOW (3, — D;) MpPEOJOJICHBI. Ilocne atoro
MOXHO TIepeiTr K GOpMUPOBAHUIO CTPYKTYpHOI MaTpulibl BO, pparmeHT
KOTOPOW MpencTaBjieH Ha pucyHke 1. B aToil MmaTpulie cToab1am u cTpokaM
COOTBETCTBYIOT 3JIEMEHTHI orepaluuu (00eBble SMU30bl), MPOHYMEPOBaH-
HbIE B IIOpsIKe MX 3aBeplieHus. Ecim pe3ynbrar i-ro snmsona (COOTBET-
CTBYET i-MY CTOJIOLLY TaOJIMIIBI) BJIMSET HA PEe3yJIbTaT j-TO 31M304a (COOTBET-
CTBYET j-Ol CTPOKE TaOJIUIIBI, [IPUYEM j>i), TO B COOTBETCTBYIOIIUN 3JIEMEHT
MaTpUIIBl 3aHOCUTCS enuHUIIa. OTMETUM, UTO 3JIEMEHTHI IJIAaBHOU 1raroHa-
JI MaTPUILIBI U BCE DJIEMEHTHI, JIEXKaIle BhIIIE TJIAaBHOW JUaroHaJIU, paBHBI
Hymo. PU3MYecKr 3TO O3HAYaAEeT, YTO Oyayillee He BAMSIET Ha MPOILIoe, a
BIMSTHHE 3IIM30/a OIlepalliy Ha CaMOTro ce0s He 3aCUMTHIBACTCS.

BaxHoil XxapakTepuCTUKOI 11000r0o 37eMEHTa CTPYKTYPHOM MaTpUILIbl
BO saBasieTcst cTeneHb €ro CBI3aHHOCTH, T. €. KOJUYECTBO CBSI3EH MEXIY
3JIEMEHTOM (3IMM30[0M) U CJIEAYIONIMMU 32 HUM CTPYKTYPHBIMU 3JIEMEHTa-
MU (pmr3oaaMu) omnepanuu. KoanyecTBo cBA3eil ¢ MPOU3BOIBHO B3SITOTO
3MU30/1a JIEXUT B UHTEPBaJe OT HyNs (¢ = () 10 MaKCUMaJIbBHO BO3MOXHOTO
3HayeHus Q ;. 3HayeHue Q.  PAaBHO KOJIUYECTBY JICMEHTOB (3mm30-
JIOB) oIlepallii MUHYC OOUH (CBSI3b 2JIEMEHTa C CAaMUM COOOI He «3aCUUThI-
BaeTcs1»). Beenenue mapamerpa g€ {0, 1, ... Q4 } IO3BOJISET BBECTH B pac-
CMOTpPEHHME TIEPBBIN CTPYKTYPHBIA BeKTOP MaTpULibl Q = (Q, Oy, ..., Qi )-
Cocrasnsroniast Q; 7aHHOTO BEKTOpa paBHa KOJMYECTBY JIEMEHTOB OIepa-
LIMH, UMEIOLLIUX POBHO I CBA3EM C IPYTMMU 3JIEMEHTAMU OTEpaLiuu.

BusyanpHbIl aHATU3 CTPYKTYPHOI MAaTPUIIBI IIO3BOJISIET CIEIaTh BHIBOI,
YTO 3IM30IbI MOTYT OBITH BJIOXEHBI B OIlepalvio mo-pa3Homy. s Toro
YTOOBI MOHSTH, KAKMM O0pa3oM OTHEIbHbIC SMU30IblI BIOXEHBI B OIlepa-
1IUI0, MCIIOJIb3YEeTCsl TIOHSTUE dKCcUeHmpucumema. DTO MOHATUE OTpaKaeT
KaK OTHOCHUTEJIbHYIO BaXKHOCTh JAHHOTO 3MU30/a ISl ONEepalliy B LIEJIOM,
BBIPAXKAEMYIO Yepe3 KOJUYECTBO CBSI3€M, TaK U €r0 3HAYMMOCTh KaK CBSI-
3YIOIIETO 3B€Ha, 00SCIIEUNBAOIIEIO CTPYKTYPHYIO LIEJIOCTHOCTD OIIEPalIvu.
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— Boesble 3nmu30/1b1 onepanuy (B NOpsiiKe 3aBepHICHAA) —
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Puc. 1. CrpykTypHas MaTpuIa BO3IYIHON onepanuu, BKI0YAIomei
B ce0s1 11 amm30110B, B X0/1€ KOTOPBIX BHINOJIHSAIOTCS YACTHbIE OOEBbIE 321A91

JpyruMu c10BaMU, SKCLIEHTPUCUTET MO3BOJIIET KOJMYECTBEHHO OLle-
HMTb, HACKOJIBKO IIJIOTHO KaKIbIi 3MU30 BJIOXEH B OIepanuio. DKCIeH-
TPUCUTET BIM30/1a O 3aJaeTCsI CIIeAyIoNIeil (hopMyJIoi:

A\
ecc(o)=1"9 (2)
\4
qg+1
rie g — CTeNeHb CBI3aHHOCTH 2MU30/A O
§¢ — HaMMeHblllee 3HaYeHNE KOJIMYECTBA CBS3EH, TPH KOTOPOM 3ITH-

30[l O CTAHOBUTCS CBI3YIOIIMM 3BEHOM MEXY MPOILIEAIINMHA paHee U cle-
IYIOIIAMUA 32 HUM 3TTU304aMU OTIEPALIUU.

PasHocTb g — ¢ aBsieTcst mepoii HeobbiuHocmu (HOHKOH(POPMHOCTH) SITH-
30/1a O U XapaKTepus3yeT «u30bITOUHOCTh» CBSI3€1 MU30/a O, JAe/Iai0lIuX ero
CBSI3YIOIIMM 3BEHOM MEXIY MPOULUIbIM W Oyayuum. Jpyrumu cioBamu,
HOHKOH(MOPMHOCTb 3MK130/1a O IMOKa3bIBAET, CKOJBKO CBSI3el HY>KHO «OTO-
OpaTh» y HETO, JUISI TOrO YTOOBI Pa30pBaTh CBSA3b MEXIY MPOIUILIM U OyIy-
LM, OCYIIECTBJISIEMYIO Yepe3 STOT MU0, EctectBeHHO, YTO 4YeM OOJIbIIIE
q, TeM B MEHBIIEH CTETIeHN Mepa HEOOBIYHOCTHU 3MU30/a O (T. €. PA3HOCTh
g — §) XapakTepu3yeT CTeleHb BIOXEHHOCTH 3TOr0 3MU30/a B ONepaLuio.
[Toatomy K03 HULIMEHT HOHKOHPOPMHOCTHU B IIPUBEACHHOI popmyIie 1ist
9KCLIEHTPUCUTETA JAeUTCS Ha g +1. Ennnuna no6asieHa Juist TOro, 4To0bl B
3HaMeHaTeJle He MOSABUIICA HOJb, Korna ¢ = 0.

HMHudopmannsi o epBoM CTPYKTYPHOM BEKTOpE U IKCHEHTPUCUTETAX
SMU30/I0B SBJSIETCS HEOOXOAUMON 1 BIOJHE JOCTATOUHOM 1Sl TEPBUYHOTO
aHajnu3a CTPYKTYPHOW CBS3aHHOCTM 2JIEMEHTOB BO3AYIIHOW OMepaiuu.
Ilpu Hanuuuu Takoit MHOOPMAIIMM MOXHO pellaTh CIEAYIOIINE 3aJa4uu:
OLICHUBATh CTEIMEeHb CTPYKTYpPHOI cBsizaHHOCTM BO; ompenensitb myTu
MOBBIILIEHUSI CTPYKTYPHOU CBsI3aHHOCTU BO); BBISABISTH MPUUYMHBI TIOTEPU
CTPYKTYpHO#1 cBsizaHHOCTM BO; mporHo3mpoBaTh, CBOEBPEMEHHO BCKPbI-
BaTh U OJIOKUPOBATh ACUCTBYS MPOTUBHUKA, HATIPABJICHHbIC HA HAPYIIIEHNE
CTPYKTYpHO#1 cBsizdaHHOcTU BO; myiaHMpoBaTh MepOTpUSITUSI, HAIPaBIEeH-
Hble Ha HapylleHWe CTPYKTYPHOUN CBSI3aHHOCTU BO3IYIIHOU HacCTyMaresb-
Hoit onepauuu (BHO) npoTuBHUKA; BBISBAATL Y3JI0BbIE 3MU30/blI OMepa-
LIMY, B MAaKCUMAaJIbHOM CTENeHU BIUSIONINE Ha €€ UCXO/I.

Huxe nmpuBeneHbl MpuMepbl aHaM3a CTPYKTYPHBIX MaTPUI] OMepaliui,
MPU TOATOTOBKE KOTOPHIX BBIMOJHSUIUCH WY, HA000POT, TPYy0O HAPYLIATNCh
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TpeOOBaHUSI K 0OECIIEYEHUIO CTPYKTYPHOI CBSI3aHHOCTH 3j1eMeHTOB BO.

Ha pucynke 2 npencraBiicHa CIMPYKHIYPHAA MAMPUUA X0pOouto CHpyKmy-
pupoeannoii BO. 1151 mpoCTOTH BU3YaJbHOT'O BOCIIPUSITUSI KJIETKU CTPYK-
TYpPHOI MaTpULbl, 3allOJIHEHHbIE €IMHMIIAMM, ITPOCTO 3allTPUXOBAaHEI, a
KJIETKH, 3aII0JTHEHHbIE HYJISIMH, ITyCThI. BEIBOI O CTelIEeHN CTPYKTypUPOBaH-
HOCTHM OTlepaliuy AeslaeTcs Ha OCHOBE CJIEAYIOIINX OLIEHOK.

B nepBoMm cTpykTypHOM BekTope Matpullbl Q = (Q, Oy, ..., Oy, k) 3Ha-
yeHne ¢, paBHO HyMO. DTO 3HAYWT, YTO B XOIE OIEPALMU UCXOJ JTI000ro
3aBEPIIMBILIETOCs 3M130[a 00EBbIX NEMUCTBUI BIUSIET HAa pe3yJbTaTUBHOCTD
MOCJIEIYIOIIMX SMU30/0B, a ONOCPEAOBAHHO — Ha OOIIMI UTOT OTepalH.

CpenHee 3HaYeHVE SKCLIEHTPUCUTETA OY€Hb BBICOKOE — TopsaKa 2. 1o
03HAYaeT, YTO OTAE/IbHBIC 3MM30IbI INTOTHO BJIOXKEHBI B CTPYKTYpY OIlepa-
LMY, a UX JeHCTBHE Ha OOLIWI UTOT ONepalluid CUHEPTeTUYHO*,

| — Boesbie 330161 onepanuy (B MOpsIKe 3aBepHICHNsT) g

(B NOpsAKe 3aBepLICHHs) —

JMHU30bI

Puc. 2. CTpyKTypHasg MaTpuia BO3AYIIHOM onepaiyun, BKIIOYAOmeid B ce0s
31 smu3ox (onepanysa Xopouo CTPYKTYPHPOBAHA)

W3 ananusa pucyHka 2 cieayer, YTo BeJIMYMHA SKCIICHTPUCHUTETA STTU30-
JIOB TIOCJIe HavyaJia orepaluy pacTeT, a K KOHILy ofiepaliv CHUXKaeTcs. DTo
TaKXKe MPU3HAK XOpolllel cTpyKTypupoBaHHOCTH BO, Tak Kak B HavaJie U B
KOHIIE OIlepaluy IUIOTHOCTb pa3MEIlEeHUs 3IM30J0B BO BPEMEHHU HIMXKE,
yeM B ee pasrape. Pe3yabraTbl MaTeMaTHYECKOTO MOIEIMPOBAHUS TIOKA3bI-
BaloT, 4To aHanu3upyeMast BO xapakrepusyeTcsl BBICOKMM 3HadyeHHEM
nokasaresist 9(hpHeKTUBHOCTU: Dpn=0,78.

Ha pucynke 3 nipeacraBiieHa crmpyKkmypHas Mampuua yyxce He CIoab X0pouo
cmpykmypupoeanroti BO. DT0T BBIBOI 1e1aeTCsI HA OCHOBE CJICIYIOLINX OLIEHOK.

B nepBom ctpykrypHOM BekTOpe Matpulibl Q = (Qy, 0y, ...,Q0 k) 3HaYeHUE
Q) PAaBHO HYJII0. DTO 3HAYMT, YTO B XOJIE ONEPALIMU UCXOJ JTHOOOTrO 3aBEPILMB-
HIerocst 3MKM301a 00EBBIX ACMCTBUIA BIMSIET Ha PE3YIBTaTUBHOCTD IOCIICAYIO-
IIMX 3MM30/I0B, a OMOCPENOBAHHO — Ha OOILMIA UTOT OrNepalvu. DIIEMEHTHI
oIepaliy OCTAIOTCS ITI00aIbHO (B paMKax OIepallii) CBI3aHHBIMU.

CpenHee 3HaueHMe SKCLEHTpucuTeTa paBHO 0,75. DTO O3HAyaeT, 4ToO
OTIE/bHBIC BMU30[bl HE OYeHb IUIOTHO (II0 CPAaBHEHUIO C paHee PaccMo-
TPEHHBIM BapMaHTOM) BJIOKEHBI B CTPYKTYpY OINepaluu, a WX AeiCTBUE,
BJIASIIONIEE Ha OOILIMI UTOT orepallui, He JOCTaTOYHO CUHEPTETUYHO.

* TepMUH «CUHEPTreTUYHOCTb» 3aMMCTBOBAaH TEOpUEH YIpaBieHUsI U3 (PU3NOIOTUH, TIe OH
03HayaeT COBMECTHYIO pabOTy pa3IMUHbIX MBILILL [TPY BBITIOJTHEHUY OTHOTO CJIOXKHOTO IBUKESHUSI.
Cwm.: KonecHukoB A.A. CuHepreTuueckas Teopust ynpasieHust. M.: DHeproaromusnar, 1994.
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B nanHOM ciy4yae Ha CTENEHb CTPYKTYPMPOBAHHOCTH OITEpaLiiy BIUSIOT
MPOTUBOPEYMBBIE (PAKTOPHI, MPUUYEM AEHCTBME OTPULIATEBbHOIO (dakTopa
(HM3KOe 3HaUYeHUE IKCLIEHTPUCUTETA) B OIpEIeIeHHOM CTelIeHU KOMITEH-
CUpYeTCs TIOJIOXUTEIbHBIM (akTOpoM (TJI00ATbHOM CBSI3aHHOCTHIO).
DD DEeXTUBHOCTD OITepalliy XapaKTepu3yeTcsl He 0UYeHb BLICOKMM 3HAYEeHU -
eM nokasatess adpdexktusHocTr: DBO = 0,27.

I o boeBble 3mu30/1b1 onepaiuu (B nopsjake 3aBepuieHus) e

—

Boesbie 3n130/1bl ONepanuu (B MOPAIKE 3aBepLIeHHs)

—

Puc. 3. CtpykrypHasg MaTpuna BO3AyIIHOI onepauyy, BKIIOYAIOIIEH B ce0s
33 snu3o01a (onepamus He J0CTATOYHO XOPOILO CTPYKTYPHPOBAHA)

Ha pucyHke 4 npencraBieHa cmpykmypHas Mampuua nioxo CmpyKmypu-
poeannoli 6030ywnoil onepauuu. BbIBOI O CTENEHW CTPYKTYPUPOBAHHOCTHU
oIepalny IeacTCs Ha OCHOBE CIEAYIOLIUX OLIEHOK.

— Boesblie 3mu30ab1 onepanuu (B NOpsaaKe 3aBepuIeHuns) —

<BoeBble 3M130/1b1 onepanuu (B NOPsIKe 3aBePUICHU) <

Tt
Puc. 4. CtpykrypHas MaTpuIa BO3AyIIHOM onepanun, BKI0YaIomeil B ceos
33 snu3ona (omepanus IIOX0 CTPYKTYPHPOBAHA)

B mepBom ctpykrypHOM BekTope Matputibl Q = (0, Oy, .., Qyim k) 3Ha-
uyeHue Q,=4, B pe3yJsTaTe B CTPYKTYpe ONEpaLuy ecTh «abipa». CTpyKTypa
BO paspriBaeTcs Ha IBa ¢J1ab0 3aBUCUMBIX (DparMeHTa.
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CpenHee 3HaYeHME 3KCLIEHTPUCUTETA B IBYX Hepa30pBaHHBIX (pparMeH-
Tax paBHO 1,2. DTO 03HAYAET, YTO OTAC/IbHBIC SMU30bI JOCTATOYHO IIJIOTHO
BJIOXKEHBI B CTPYKTYPY KaXKI0TO U3 GparMeHTOB.

TakuM 06pa3oM, Ha CTeleHb CTPYKTYPUPOBAHHOCTU OIepalliu, TaK XKe
KaK B IIpeABIOYIIEM Cy4yae, BIUSIOT IPOTUBOPEUYMBEIE (DAaKTOPhI, HO BIIMSI-
HUE OTpUIATeILHOTO (hakTopa (HaJaudue «IbIphl» B CTPYKTYPE OIICPALIMN)
JOMUHUPYET. DPDHEKTUBHOCTL ONepalliy XapaKTepu3yeTcsl HU3KUM 3Hade-
HUEM MoKasareisi 3PpPeKTUBHOCTH: Dpn = 0,12

Ha pucyHke 5 mpencraBlieHa CMpYKMypHAs Mampuua npaxKmu4ecKku
HeCmpyKmypupoeannoi 6030yuinoil onepayuu. BbIBoI 0 cTeeHU CTPYKTYPU-
POBaHHOCTHU JIeJIaeTCsl Ha OCHOBE CJIEAYIOIIUX OLIEHOK.

| —  Boesble 3nu30/1p1 onepamun (B HOPsIKE 3aBePIICHS) —

«Boesble 3MU30/1b1 onepanuu (B NOPSIIKE 3aBEPIICHHS) «—

L1

Puc 5. CrpykTypHas MaTpuIia BO3IyIIHO# onepanuu, BKJII0Yalomei B ceos
33 snu3oaa. Onepaims NpakTHYECKHA HECTPYKTYPUPOBAHHA.

B nepBom cTpykrypHOM BekTope Marpullbl Q = (Q,, 0y, ...,0;, k) 3Ha-
yenue O, = 6, B pe3yibTate B CTPYKTYPE ONEPAaLMU €CTb JBE «IbIPbD».
Crtpykrypa BO paspbiBaeTcs Ha TpM cjaabo0 CBsS3aHHBIX (pparMeHTa
(saBnstercs im BO mocne aToro omeparueii?!).

CpenHee 3HaUYeHUE SKCIICHTPUCUTETA B TPeX Hepa30pBaHHBIX (pparMeH-
Tax MpUOJU3UTENIFHO PaBHO €IMHUIIE. DTO 03HAYAET, UTO OTACIbHBIC IITH-
30[Ibl IOCTaTOYHO IVIOTHO BJIOXXEHBI B CTPYKTYPY Kaxka0ro u3 (hparMeHTOB.

PaspbIB CTpyKTyphl omepallMd Ha TpW CJIabo CBSI3aHHBIX (bparMeHTa
SIBJIIETCSI AOMUHUPYIOIINM (PaKTOPOM, OIIPeAeISIONINM ee ucxon. Bzanmo-
IeCTBHE TpexX 0OIBIINX (DparMeHTOB OIlepalliy HeCUHEPTeTUIHO. Pe3yib-
TaThl MAaTEMAaTUIECKOTO MOACIMPOBAHMUS MOKA3BIBAIOT, YTO paccMaTpuBac-
Mbili BapuaHT BO xapakrTepusyeTcsl HU3KMM 3HadYeHUEM I10Ka3aTels
s dexkTuBHOCTH: Dy = 0,03.

[IpuBeneHHbIC BhIIIe NMPUMEPHI aHAINW3a CTPYKTYPHOM CBSI3aHHOCTH
COCTaBHBIX 4yacTeil (1eMeHTOB, 3nu3040B) BO moka3biBaloT, 4To Cyllie-
CTBYeT NPUHLUIIMAJIBHO HOBBIMA IIyTh OILIEHKM KadecTBa IUIAHMPOBAHMSI
orepannu (Ha 3Talle ee IIOATOTOBKI) U OLIEHKY OpTraHM30BaHHOCTH OIlepa-
LMY B X0[1e 00€BbIX NeCTBUIA. Takue OLIeHKU SIBJISIIOTCS, C OJJHO CTOPOHDBI,
MHTEeTpaJbHbIMU, TaK KaK IMOKa3bIBalOT CTEIIEHb CBSI3aHHOCTH BCell onepa-
LIMU B LIEJIOM, a C IPYTOil — MO3BOJISIT BLISIBUTh ITPOCTPAHCTBEHHBIE U BpeE-
MEHHEIE TTapaMeTPhl 3130108, CYIIeCTBEHHO BIMSIOIINX Ha OOIIWIA X0 U
ncxon omnepauunu. CBoeBpeMeHHOE HapallliBaHWE CWJ, YYaCTBYIOIIUX B
OTpaXXeHUH yIapOB, MOBBIIIAET IIAHCHI YCIIEIITHOTO 3aBEPIICHUS OIIepalliy
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B 1Ie;10M. BEICcOKas cTerneHb mpopaboTKX BOIIPOCOB CTPYKTYPHOM CBSI3aHHO-
ctu BO sBiseTcsl rapaHTOM BOIUIOILLEHUS 3aMbIc/ia ONepaldy B XXU3Hb,
HaBSA3bIBAaHUS CBOEH BOJIM IPOTUBHUKY MU B KOHEIIHOM CUETe YCIOBUEM
repexBaTa MHULIMATUBBLI M1 BOSHHOIO yCIieXa B LIEJIOM.

Adexeamnoe ungpopmuposanue KoMaHdOGAHU 0 npPodaemax, C6A3AHHBIX C
HA0X0Ui CIPYKMYPU306AHHOCHIBIO 20MOBAUWENCS 6030YUIHOI onepauui, no3eo-
AUM CB0€BPEMEHHO CKOppeKmuposéams Heyoaunvili naan. VI yto camoe rias-
HOE, 3TO MOXHO CIe/IaTh KaK Ha BCeX dTallax IMOATOTOBKU, TaK U HEIIOCPEeI -
CTBEHHO B XOJI¢ OIlepalliu.

O cnoco6ax 60eBOro npuMeHeHud
KOMIJIeKca rpynrnosom 3aLiuThbl
B OOLEBONCKOBOM 0010

Tloakosnuxk 3anaca 10.E. IOHCKOB,
00KMOp B0EHHBIX HAYK

Iloakoenux B.A. TATAPYYKOB,
KaHOuoam 80eHHbIX HAYK

Iloonoaxosnux A.B. 3ATOPYJIbKO

HOBBIE ycrmoBust BeneHnsT 00eBBIX JEUCTBUI CYIIECTBEHHO ITOBBICVIIN
TpebOBaHMsI K 3alllUTe TaKTUUYECKMX BOMHCKUX dopmupoBanuii (TBD) B
COBpEeMEeHHOM 00111eBOiICKOBOM 0010. B paHee oImy0IMKoBaHHBIX MaTepuaiax'
OBUIM pacCMOTPEHBI M TPOaHAIM3UPOBAHBI B TPYINb Haubojee BaXKHBIX
(hakTOpOB, OMpeAeIIOIIMX OO XapakTep U3MEHEHMS YCJIOBUIA 3alllUThI
TaKTUYECKMX BOMHCKUX (POPMUPOBAHUIA.

Tak, mepBas rpynma GakTopoB CBI3aHA C aHATU30M ITOTEHIIMATbHBIX
BO3MOXHOCTEI IPOTMBHMKA IO BO3MEHCTBUIO Ha OOBEKTHl TAKTUIECKUX
BOMHCKUX (pOpMUPOBAHUI, KOTOPBIA JaeT BOZMOXHOCTb OIPEAEIUTD, YTO
IIJIT HaHeceHWs yaapoB 1Mo HammM TB® mpoTMBHUK MOXET HMPUMEHSTH
cpencrBa Bo3aymHoro HamaaeHus (CBH), CTBOJbHYIO M pEeaKTUBHYIO
apTWIJIEPUIO, PEWIOBBIE OTPSIIBI, a TAKXKE€ MHOTOUYKCIICHHBIE pa3BelbIBa-
TenbHO-auBepcroHHbIe rpymnnsl (PIIY). HeobxommMo oTMETUTH, YTO IIpH
Kaxylieicss He3HauYuTeJIbHOI HOMEHKJIaType CII0OCOOOB BO3AEUCTBUSI MPO-
TMBHUKA Ha TaKTUYECKUE BOMHCKUE (POPMUPOBAHMS Pe3KO, B HECKOILKO
pa3, YBeIUYMWIOCh KOJIMYECTBO U pa3HOOOpa3ue CPeaCTB HEMOCPEACTBEHHO
nopaxamwimux ux oobekTsl. [Ipu 3TOM yKe B OJMXKalIlIel MepcrieKTUBe B
COCTaB TaKWX CPEICTB BOWIYT MaJorabapuUTHBIE OOETPUMACHl C ONTUKO-
BJIEKTPOHHBIMM W KOMOWHHPOBAaHHBIMHM CPEACTBAMU IIPHUIICINBAHUS U
HaBeIeHMsI, KOTOPbIE MOTPEeOYIOT HOBOTO ITOAXO0Aa K 3allIMTe OT HUX O0BEK-
ToB TB®D. K TOMY Xe yIenbHbBII BeC TaKMX CPEICTB B OYIyIIEM, IO BCei
BUAMMOCTHU, OYAET TOJbKO BO3pacTaTh.

BTopasg rpynna gakTopoB BKJIIOYAET pe3yabTaThl aHaau3a 3POEeKTUB-
HOCTU MPOBOAMMBIX B HACTOSILEE BPEMS MEPONPUSTUIA U ACUCTBUN IO

' Boennas Muicib. 2006. Ne 3. C. 17.
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3amuTe 00beKTOB cBOMX TB® OT yKa3aHHBIX BBIIIE CPEICTB IOPAXKCHMUS
MPOTUBHMKA, KOTOPhIC 3HAYMTEILHO YBEIUUMBAIOTCS KaK II0 KOJIMYECTBY,
TaK U I10 KayecTBY Bo3aeiicTBus. [IpoBeneHHas1 paHee? KOMILIEKCHAs OLICH -
Ka 3TUX Mep IMOKAa3bIBaeT, YTO OHM HE MOTYT B JOJIKHOM CTENeHUu obecrie-
YUTb TpeOyeMylo 3(OEKTUBHOCTh MPOTHUBOACHCTBUSI TAKMM yaapaM Mpo-
tuBHUKA. [1py 3TOM Ij1 MOBEIIIICHUS XUBYy4YecTH 00beKTOB TB® Ha moie
0051 OBUT IIpEemIOKEH MOOWIBHBIN KOMILUIEKC rpyrmoBoi 3ammuThl (KI'3).
Meroauueckuii anmnapat, pa3pabOTaHHBII AJIS1 HEro, MO3BOJIMII obecIie-
YUTh OIpeAesieHrue ero OOIIMX O00eBBIX BO3MOXHOCTei®. OmHaKo s
BBIPA0OTKM peKOMEHIALIMI 110 KOHKPETHBIM CITOcO0aM MpUMeHEeHU s JaH-
HOI'0 KOMILIEKCA HEOOXOIMMO B IOIOJHEHUE K MPeaI0KEHHOMY METOIM -
YyecKOMY alrapaTry CMOAEJUpPOBaTh COOTBETCTBYIOIIYI0 TaKTUYECKYIO
00CTaHOBKY, B KOTOPOI €My IPEACTOMT pealim30BaTh 3aKJIaabIBacMbIE B
HEro IIOTeHIIMAaJIbHbIe BO3MOXHOCTHM IO IPYIIOBOM 3alllUTe OOBEKTOB
TB® B 006111€BOIICKOBOM 00I0.

Ha nam B3rmisa, Takasi Mojaedb TaKTHUEeCKOW OOCTaHOBKM OJIXKHA
BKJIIOYaTh OOIME MPOCTPAHCTBEHHBIE XapaKTEPUCTUKM TUIIOBBIX 3adad,
pelraeMbIX nonpasaeieHusIMu TB® B pa3nmyHbBIX BUAax 00sI, a TakKxkKe
MOPSIIOK AEMCTBUI OCHOBHBIX 3JIEMEHTOB 00OEBOTO MOPSIIKA 3TUX ITOIpa3-
IeJIeHUI TIpY UX BBIIOJHEHUU. Takas TakThdecKass 0OCTaHOBKAa MOXET B
JNajibHeHIeM CIYy>XUTb OCHOBOHM IJISI MOIEJIMPOBAHUS KaK BO3MOXKHBIX
yIapoB NPOTUBHUKA MO o0bekTaM TB®, Tak M ameKBaTHBIX ACUCTBUIA
KOMILIEKCa TPYIMIIOBOM 3alUuThl s 3P@PEKTUBHOIO MPOTUBOACUCTBUS
uM. B npenjaraeMoii ctaThbe paccMOTpPeHbl peKOMEHAALUM MO CIIocobaM
00eBOTO IPUMEHEHUST KOMILJIEKCa TPYIIIIOBOM 3aIIUTHI IIPU 00eCIIeYeHUU
6oeBbix aeiictBuii TBD B oGopoHuTeIbHOM 06010. OmHakKo WX 0OILMe
MOJIOXKEHUS Y IPUHIIUMIIBI MOTYT OBITh PAaCIIPOCTPaHEHbI U Ha APYTUe BUIbI
0OEBBIX NEHCTBUIA.

ITo ombiTy BoopyxeHHbIX KOHMIUKTOB TBD Ha 6aze MOTOCTPEIKOBOTO
(TaHKOBOTrO) OaTajibOHa B 0OOPOHE CTABUTCS 3ajaya Mo yAEep>KaHUIO Bax-
HBIX Y9aCTKOB MECTHOCTH, C IIOTepeil KOTOPBIX HAPYIIAETCS YCTOMINBOCTh
OOOPOHUTENBHBIX NEHCTBUI YacTU (COCOAWHEHMS), B COCTAB KOTOPOH OH
BXOOUT. Tak B COOTBETCTBUU C COBPEMEHHBIMU TpeOOBaHUAMU TakoMy TB®
Ha3HayaeTcs, Kak MoKa3aHO Ha PUCYHKE, pailoH 00OpOHBI A0 3—5 KM II0
¢dpoHTy 1 1,5—2 KM B m1yOuHy. B jaHHOM pailoHe 0O0OpOHBI OaTajiboHA
poTa, Kak MpaBujo, 3aHUMaeT OMOPHLIA MYHKT CO CAEAYIOIIMMMU IToKa3aTe-
mavu: 1o 1—1,5 kM 110 ppoHTy M 10 1 KM B rmyonHy. B obopoHe maHHOe
TB® noykHO caepxXaTh HACTyIUIEeHHUE A0 Opuranbl (I10JKa) MPOTUMBHUKA.
Kak u3BecTHO, 0OOpOHSIONIMECS HMMEIOT OIpeleeHHbIE IPerMYIIecTBa
rnepea HacTyMHaloUIUMU, KOTOpble 00YCIOBIEHBI BO3MOXHOCTHIO HanboJiee
MOJIHO MCITOJIb30BaTh TAKTUYECKME BBITOAbI MECTHOCTH, 3a01arOBPEMEHHO
MOATOTOBUThL CUCTEMY OTHS M 3arpakIeHUI.

Bmecrte ¢ TeM aneMeHTBl 60eBOro rnopsaka 6ataiboHa B 000pOHE, KakK
MpaBUJIO, AOCTATOYHO KECTKO IIPUBSA3aHBI K OIPEAeICHHBIM YyJYacTKaM
MeCTHOCTHU. B To ke BpeMs 1 0oeBasl TeXHUKa B OIOPHBIX IYHKTaX UMEET
oIpeneieHHOe OrpaHMYEeHHOE KOJWYECTBO MO3UILMI, KOOPAMHATHI KOTO-
PBIX MOTYT OBITh OBICTPO BCKPHITHI IPOTUBHUKOM.

Hna BosmeiictBus 1mo obobekTtaM TB®, pacmonoxxeHHBIX B 00OpPOHE C
MPUBEICHHBIMU BBIIIE OCHOBHBIMH ITPOCTPAaHCTBEHHBIMM ITOKA3aTEIISIMU,
MPOTUBHUK MOXET MHPUMEHUTh TAaKTUUECKYI0 U IITYPMOBYIO aBMAIIMIO,
yIapHble BEPTOJIETHI, CTBOJIbLHYI0 U PEaKTUBHYIO apTWLICPUIO, a TakKXKe
Ha3eMHbIe KOMILIEKChI MPOTUBOTAHKOBBIX yIpaBisiemMbix pakeT (ITTYP).

2 BoenHast Mpiciib. 2006. Ne 4. C. 29.
*Tam xe. C. 30.
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CnemyeTr OTMETUTb, 9TO YAEJIbHBINA BKJad ITOCIAECAHNX B IIPOPHIB OOOPOHBI
SIBJISIETCSI BECbMa HE3HAYMTEIbHBIM 1 ITIO3TOMY IIPU MO3ULIMOHHOI 000pOHE
He paccMaTpUBaeTcs.

Hcxonsa u3 npeaiaraeMoii Bblllle CTPYKTYPbl PEKOMEHIAIWM 11e71ec000-
pa3HO BHaYajie BOCHPOU3BECTH (CMOIEIUPOBATh) MOPSAOK ACHCTBUI Kax-
JIOTO U3 MEPEUYNCIEHHBIX CPEICTB BO3MEUCTBUS MTPOTUBHUKA, a 3aTEM MpPU-
MEHHTEIHHO K HUM IIPEIJIOXUTD CIIOCOOBI IIPOTUBOAECHCTBHUS UM CO CTOPO-
HbI KOMILJIEKCA IPYIIIOBOM 3aIIUTHI.

IIpakTrKa BOOpYXeHHbIX KOH(MJIUKTOB 1 JTJOKAJbHBIX BOMH MOKa3bIBAET,
YTO B aBHAMOHHOM yaape 1o oobekTaM TB® B cocTaBe yCUIEHHOTO MOTO-
CTPEJKOBOTO H6aTaibOHA MOTYT Y4acCTBOBATh 0 YETHIPEX CAMOJIETOB TaKTU-
YeCcKO! (IITypMOBOIf) aBUALIUU WA OOEBBIX BEPTOJIETOB apMENCKON aBua-
rn. COOTBETCTBEHHO 10 1IEJISIM B OIIOPHOM ITYHKTE MOTOCTPEIKOBOM POTHI
MOTYT HAaHOCHTb YIaphl OAMH-IBA caMoJieTa WM BepTOJIeTa.

Cocrosiiue Ha BOOPYKEHUM BO3MOXKHOIO IIPOTUBHUKA YAAapHbIE CaMO-
JIEThl TAKTUYECKOW WJIU IITYpMOBOI aBuaiiuu (Hanpumep, P-16 nau A-10)
UMEIOT Ha OOpTYy KaXIblii JO IIEeCTH yIpaBiaseMblx paker (YP) tuma
«Maverick». Takue YP umeror teneBusnoHHbie (TBI'C), TennioBU3MOHHEIE
(TIIBI'C), monyaktuBHble naszepHbie (IIJII'C) m pagmonokalmoOHHBIE
(PJIT'C) romoBkM caMoHaBeIeHUS, KOTOPbIE 00ECITIEUMBAIOT BEPOSITHOCTD
noragaHusl B HemoaBuKHYI0 1enb 0,8—0,95 Ha ganpHOCTH A0 20—25 KM.
B ynape apmeiickoil aBuauuu 1mo o0beKTaM TaHKOBOUW WM MOTOCTPEJIKO-
BOW pPOTHI B O0OOpPOHE MOTYT y4acTBOBaTh A0 JIBYX YIapHBIX BEPTOJETOB
tnna AH-64 «Apache» wim pasBenbiBaTelIbHO-yIapHbIX Thuna KAM-66
«Comanche», BoopyXeHHBIX BoceMbio 1 dyeThIpbMs IITYP Hellfire cooT-
BeTCTBeHHO. MIMes Takoil apceHan OpyXus, TaHHBIE BEPTOJIETH CIIOCOOHDI
rmopaxaTh Ha3eMHbIe OOBEKThI C BEPOSITHOCThIO Topsaka 0,9 Ha gajabHO-
cTax 1o 8 kM. HeTpynHo olleHUTh U 00IIIyI0 cTeneHb yrpo3bl st TBD co
cropoHbl Takux CBH. Ilpu peanuzauuu Takux MOTEHLUUATbHO BBICOKHMX
00EBBIX BO3MOXHOCTE! MEPEYUCICHHBIX OOPTOBBIX CPEACTB MOPAXECHUS
KaXIpI caMoJjieT (BepToJIeT) MPOTUBHMKA CIIOCOOEH 3a ONMH ymap IIpak-
TUYECKHM YHUYTOXUTH MOTOCTPEIKOBYIO (TAHKOBYIO) POTY, T. €. BBIBECTHU U3
ctpost 10 50 % enuHUIl 60€BOI TEXHUKU B HEM.

Crnenys IpyuHILIMIIaM CUCTEMHOTO IMOAX0/a, I BCECTOPOHHETO OMu-
caHus OOIIel KapTUHBI BO3MOXHBIX AY3JIbHBIX MPOTUBOOOPCTB U OIIpE-
neneHus B HUx Mmecta U poau KI'3 BHavane, ¢ Halleld TOYKW 3pEHUs,
1ejecoo0pa3Ho IPOBECTH KpaTKWil aHAIM3 CYIIECTBYIOIIMX CPEICTB
3alIUThl OPOHETAHKOBOM TEXHUKU OT aBUALIMOHHBIX YIAPOB C BbISIBJICHU -
€M UX OCHOBHBIX TOCTOMHCTB M HeIOCTaTKoB. Ha cerogHsInHu#i AeHb B
LeJsax 3aluTel 00bekToB TBD B 000poHe Haubosiee pacnpoCTPaHEHO
HUCTIOJIb30BAHUE UHIICEHEepHbIX cpedcmé MacKuposku (HAKWUIKW, CETH,
9KpaHbl), KOTOPbIE MOTYT B KOPOTKME CPOKM yCTaHABJIUBAThCS Ha Ooe-
BOI TeXHHMKE WIN 0KOJI0 Hee. OHM MMEIOT, KaK IPaBUIO, OTHOCUTEIHLHO
HU3KYI0O CTOMMOCTh M CIIOCOOHBI OOECIIEYUTh CHUXKEHHE BEPOSITHOCTU
OoOHapyXeHUsI ONTUYECKMMHU CPeICTBaMU pa3BeAKU M MONagaHMs yIpa-
BJISIEMBIM OPYXXHEM C TeJIEBU3UOHHBIMU U TEIUIOBU3UOHHBIMU CpPEICTBA-
MU HaBeleHUS B MoJiTopa-aBa pa3a. OqHAKO MAaCKUPOBOYHbBIE MHXXEHEP-
HBIE CPEICTBA COBEPIIEHHO HER(M(HEKTUBHBI MPOTUB JIA3€PHBIX 1 KOMaH-
IHBIX CHCTeM HaBeICHMS.

[lonyyuBiMe B mocieaHee OECATWIETHE IIMPOKOE MPUMEHEHHUE cped-
cmea cHudceHus samemuocmu (Kamydaupyiomas u aedopMUpyloiias
OKpacka, paauo- U TeIUIONOTJIOIAIONIMe TTOKPBITUS U T. 1.), KaK U UHXe-
HEPHbIE CPEACTBAa MaCKUPOBKHU, 2 (HEKTUBHBI IPOTUB TEJIEBU3ZMOHHBIX U
TETIJIOBU3MOHHBIX CPEACTB HABEACHUS W TaKXe TPeOYIOT 3a0JlarOBpeMeH-
HOI ycTaHOBKU. Ilpm 3TOM B OTIMYMHM OT WHXKEHEPHBIX CPEICTB HX
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3¢ GHEKTUBHOCTD HE 3aBUCUT OT CMEHBI MO3UIMil. BMecTe ¢ TeM OHM, KaK U
MacCKMpPOBOYHEIE CPencTBa, HEI(P(OEKTUBHBI MPOTUB KOMAHIHBIX CUCTEM
HapeaeHus u ITJIT'C.

[IpyumeHeHMEe OBIMOBBIX WIAIIEK W JAPYTMX a3po30Jie00pa3yrolimnx
CPeICTB XMMUUYECKUX BOMCK, B MPUHILIUIE, CIIOCOOHO COpBaTh HaBeACHUE
cpenctB BeicokoTouHoro opyxust ¢ IIJITC, TBI'C u TIIBI'C. OgHako ux
HCITOJIb30BaHME BO3MOXKHO TOJIBKO B CIIydasix, KOIIa 3apaHee 1 JOCTOBEPHO
M3BECTHO O HAHECEHUM IPOTUBHUKOM yaapa. DTO CBI3aHO CO 3HAYUTEb-
HBIM BPEMEHEM peaklMM JAHHBIX CPEACTB MpU UX NMpuMeHeHuu. Kpome
TOTO, JJIS TIoJydeHUs1 TpedyemMoro addekTa He0OXOAMMO CO31aTh KaK a3po-
30JIbHOE O0Opa3oBaHue, B MOJTOpA-ABa pas3a MpeBbIIIAloIIee TIOIAab MPU-
KPBIBa€MEBIX OIIOPHBIX ITYHKTOB U MO3MIINI, TaK M «IIOBECUTH» HECKOJIBKO
JIOKHBIX a3PO30JIbHBIX 3aBEC IS MCKITIOUECHUSI BO3MOXHOCTH I€MAaCKHUPO-
BaHMS UCTUHHBIX ITO3ULIMKA ¥ MIPUMEHEHMS 110 HUM IIPOTUBHUKOM HeyIipa-
BJISIEMOTO OpPYXHs. DTO BBI3BIBAET OOJIBIION pacxol JIbIMOOOPA3YIOIINUX
CPEeICTB, a TAKXKE CYILLIECTBEHHO YXYAIIAeT YCJIOBUS IS IPUMEHEHUSI CBOUX
OTHeBbIX cpeacTB (TaHKkoB, BMIT).

NuauBunyanbHbie cpedcmea onmuko-31eKmporHo20 no0déaeHus Criocoo-
HBI BO3ICHCTBOBaTh Ha JIIOOBIE OITHKO-3JIEKTpOHHBIE cpeacTBa (ODC)
nputennBanys 1 HaBeaeHuss BTO. OmHako OHM MOTYT IIPUMEHSTHCS TOJIb-
KO BO BpeMs HaHEeCEHUs yaapa 1 IMPUKPHIBAIOT JIUIIb OTAEIbHbIE 00bEKTHI,
a IIpU OTCYTCTBUM HEOOXOIMMOM MH(opMaluu 3(PpPeKTUBHOCTD UX IIPUME-
HEHUS TaKKe KpaliHe HU3Ka.

ITpuMeHeHre MOOMIBHOIO KOMILJIEKCA IPYNITIOBOI 3alIMThI, UMEIOLIETO
B cBoeM cocTtaBe cpencTBa ooHapyxenns CBH n BTO, mogaBneHmst o0beK-
TOB CUCTEM pa3BeIKM, IPUILICIMBAHNS Y HABESACHMS OPYXKUsI, a TAKKe ITopa-
JKeHUSI HOCUTENIel 1 CPeACTB TOCTaBKM OOEBBIX ITOpaKaloIvX 3JIEMEHTOB,
MO3BOJIUT KAauyeCTBEHHO KOMIIEHCUMPOBATh HEJOCTATKU IePEYUCICHHBIX
BBbILIE CITOCOOO0B MPOTUBOAEUCTBUS yaapaM aBUalluu U CYILLIECTBEHHO MOBbI-
CUTb XUBYYECTb OpPOHETAHKOBOW TEXHUKU B OOOPOHUTEIBLHOM 0010. B
TaKOM HCITOJTHEHUM JAHHBIM KOMIUIEKC CIIOCOOEH YCIIEITHO OOpPOTHCS CO
Bcemu Tunamu BTO, KoTopoe MpOoTUBHUK MOXET MCIIOJIb30BaTh, a B HEKO-
TOPBIX CydyassX — YCIIEIIHO NPOTUBOACHCTBOBATh U MIPUMEHEHUIO HeyIIpa-
BJISIEMOT'O OPYXKUSI.

Tak, B aBMALIMOHHOM yAape, HAHOCUMOM BepToJIeTaMU, PEKOMEHIYeTCs
cleayolmii crocod mostamHoro npuMmeHeHus KI'3. BHauane, ucnonabays
COOCTBEHHBIE CpPENCTBA pa3BeIKM, OH Mpou3BoanT obHapyxkenne CBH, a
3aTeM MpPU HAXOXICHUU MX B 30HE MOCIraeMOCTH OCYIIECTBIISIET OTHEBOE
nopaxeHue. OMTHOBpEMEHHO BO3MOXHO ITOAAaBJIEHUE BEPTOJIETHBIX CUCTEM
U cpelacTB npuieanBaHus U HaBeneHus IITYP cosmaHuem aspo3oibHOM
3aBechl (A3). [Tpy npuMeHeHUH NPOTUBHUKOM TaKTUUYECKUX UCTpeduTe e
WIY IITYPMOBUKOB, KOTOpPbIe MOTYT MpousBecTy Imyck BTO 10 Bxoaa B 30HY
IeicTBUS 3eHUTHBIX cpeacTB KI'3, crmoco0 BEITIOTHEHMST UM 3aIadn 3allli-
THI OyIEeT CBOAUTCS TOJBKO K IMOAAaBICHMIO pa3BelblBaTeIbHO-TIPUIIEIbHBIX
CpeICTB, CUCTEM BO3AYIIHBIX HOCUTeNel 1 cucteM HaBeneHuss BTO ¢ momo-
LLIbIO «TOYEYHBIX» a3P030JIbHBIX 00pazoBaHuit (AO).

PexomeHnmyembie ciocoobl TpuMeHeHUs1 KI'3 mo3BoJISIT B HECKOIBKO pa3
CHU3UTDH 3 (HEKTUBHOCTh MIPUMEHEHMSI IPOTMBHUKOM YIIPABISIEMOTO OpY-
xkwust CBH, a Takke MOTYT BBIHYIUTh SKUITAXH €T0 CaMOJIETOB (BEPTOJIETOB)
JIOIIOJHUTEILHO IIPOM3BOIUTL MOPa3BEAKY 1ieJeld M OCYIIECTBISATh ITYCK
BTO c 6onee 0JU3KUX AUCTAaHLUI yXe B 30HE JOCATAEMOCTH HAIMX KaK
IITATHBIX, TaK U 3¢HUTHBIX cpeacTB KI'3. UToObl MMeTh BO3MOXKHOCTb OTpa-
3uth ataky CBH c i10060ro HamnpasieHus 11e7eCo00pa3HO MO3ULINI0 KOM-
TUieKca rpymnIoBoi 3allliThl BEIOUPATh B LIEHTPE OMOPHOTO ITyHKTAa MOoApa3-
IeJIeHUs, HeJaJeKo OT IMYHKTa yIIpaBJIeHUs POTHI (0aTaaboHa).
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[IprMeHNTETHPHO K CTBOJIbHOM M PEAKTHBHOI apTH/LIEPMH BO3MOXHEI CJIe-
IYIOIIE BApMAHTHI MX UCIIOJb30BaHUS B X0A¢ HAHECEHMSI YIapOB 10 00BbEK-
tam TB® B 060poHE.

Jist mopaxkeHus 1eieil B OMOPHOM MYHKTE POThl MPOTUBHUKOM MOTYT
ObITh 3aeiiCTBOBAaHbl OJHA-ABE OaTaper AMBU3MOHA 155-MM CaMOXOIHBIX
rayoun (CI') tTunma M 109 (MakcumasnbHas 1aJIbHOCTb CTPeabObl — 10 30 KM)
n 203,2-mm CI' Tuma M 110 (MakcnmManbHas TaabHOCTh CTPEIBOBI — IO
24 KM), MPUMEHSTIONINX KACCETHBIE CHAPSIBI C IBYMS MJIM TpeMs 0OEBBI-
MU saeMeHTaMu TouyHoro mpuueiauBaHus (bBOTII) tuma SADARM c
BEpPOSTHOCTBIO TTonagaHus B ueab 0,4—0,5.

B cnyyae ucnonb3oBaHMS MPOTUBHUKOM PEAKTUBHOW apTWJLIEpUU B
3ajine ogHoi nmyckoBoit ycraHoBkKM PC30 tuna MLRS o o6bekTam poThl
MOKeT OBITh IPUMEHEHO A0 YEThIPEeX HEeYIPaBIISICMbIX PEaKTUBHBIX CHAPSI-
nmoB (HYPC), kortopeie cHapsokeHBI 1miectbio BOTII tmma SADARM.
MakcumanbHast JanbHOCTh AeiicTBUs Takux HYPC cocraBiseT no 35 k.

ITpu HaHeceHUU MMPOTUBHUKOM apTULIEPUMCKUX YAAPOB PEKOMEHIYIOT-
¢s1 cnocoObl 6oeBoro npuMeHeHus: KI'3, Bkiaoualoliye ciaeayolyio mocie-
JIOBATEJIbHOCTD €T0 JIEeUCTBUNA.

B cayugae aprmnepuiickoro Haneta B Hauaime KI'3 obecrieunBaeT mopga-
BJIEHHE OOEBBIX 3JIEMEHTOB KACCETHBIX apTUJIIEPUICKMX CHAPSIIOB IIyTeM
OTCTpesia KOMOMHMPOBAaHHBIX JIOKHBIX 1IeJIei, padoTalolux B MH(ppaKpac-
HOM M paJlMOMETPUYECKOM IMana3oHax JJIMH BOJIH, a 3aTeM IpU HEeobXo-
JTUMOCTHU TOTIOJHUTEIbLHO CTABSITCS a3PO30JIbHBIE 3aBECHI.

Eciu npoTUBHUK NMPUMEHSET PEaKTUBHYIO apTUJIEPUIO, TO Ha TIEPBOM
atarie KI'3, oonapysxxnB HYPC, ocymecTBisieT ero mopaxeHne 10 MOMEH-
Ta pazopoca um bOTII. Ha nocneaytomieM stare HeOOXOAUMO MOJAABISITh
0oeBbI€ 3JIEMEHTHI, MCIOJb3Ysl KOMOMHUPOBAHHBIC JIOXHBIE I1I€IM, a Ha
3aKJIIDYUTETBHOM 3Tarne BO3MOXXHA MOCTAaHOBKA M a3PO030JIbHBIX 3aBeC.

PaccMoTpeHHbIE U peKOMEHIOBAaHHbIE CIIOCOOBI 00€BOr0 MPUMEHEHUS
KOMILIEKCOB T'PYIIIOBOM 3allMThI (IT0 OAHOMY Ha KaKAblii POTHBIA OMOP-
Heii yHKT 1 I1Y GatanboHa) B obopoHUTENbHOM 0010 TB® obGecreuar
CHIDKEHME B TPU-YETHIPE pa3a BEPOSITHOCTHU MOPAXKEHUs aBUALIMOHHBIMU
VP u IITYP ¢ onTuko-31eKTPOHHBIMU CUCTEMaM HaBeJeHUS 10 YPOBHS
0,2-0,3. IlpuMeHUTENBbHO K apTHIEPUIACKUM crucTeMaM 3¢ (heKTUBHOCTD
BOTII no BeposATHOCTH MOPaXXEHUSI YMEHBIIUTCS B MSATb-LIECTb pa3 10
0,05-0,1. C ucnonp3zoBaHrMeM pa3pabOTaHHOrO METOAUYECKOro amraparta
IIpoBeAcHA OlLIEHKA peKOMEHIYeMbIX CIIoco00B O0oeBoro npumeHeHus KI'3
U OIIPeIeIeHO, YTO CPEeIHee YMCIIO MPEeIOTBPAIEeHHBIX II0TEPh B TUIIOBOM
POTHOM OIIOPHOM IIYHKTE 3a OAMH yJIap MOXKET COCTaBUTh HE MEHEee ITSITU
eIMHUIL] 00EBOI TEXHUKMU.

IIpuBeneHHbIE BbILIE peKOMEHIALUMHU MO CIIocobaM 60eBOTo MpUMeEHe-
Hus KI'3 oXBaThIBAaIOT TOJIHKO ITO3UIIMOHHBIE acIeKTH yaepxXaHus TB®
Ha3zHavYaeMoro paitoHa o0opoHBI. OmHAKO APYTMM BaXXHBIM AacCIIEKTOM
COBPEMEHHBIX, a TeM OoJjiee OyaylirMX, OOOPOHUTENbHbIX 00€B SIBJSIETCS
BBICOKHWI YIEABHBINA BEC B HUX MAHEBPECHHBIX ACHCTBUMA KaK BHYTPU pario-
Ha 000POHBI, TaK U OCOOEHHO B IOJIOCE OTBETCTBEHHOCTU YacTH (COeaNHE-
HHUSI) B COCTaB KOTOPOro oHW BxoddT. M 3mech ocobo ciieayeT BbIACIUTh
BOIIPOCHI 3ammuThl IonpasaeiieHnss TB® or araku pa3BembIBaTeIbHO-
nuBepcuoHHbIX rpyrnn (POI) v peigoBhIX OTPSIIOB, NEUCTBYIOIIUX U3
3acan. Takum ymapaM OHM MOTYT MHOABEPIHYTCS IIpU IepeMelleHMr Ha
1moJie 00sI IJIsI 3aHSITHSI HOBBIX OIMIOPHBIX ITYHKTOB.

Kpome cTpeliKoBOro, B TOM 4YMCJE KPYIMHOKAIUOEPHOTO, OpYKUS
TaKWe T'PYNIILI M OTPSIABI IPOTUBHMKA MOTYT IIPUMEHSTh U3 3acaa pyd-
Hble MTPOTUBOTaHKOBBIE rpaHaToMeThl (PIIT) u mepeHOCHBIE MPOTUBO-
TaHKoBbIe pakeTHble KoMmiuieKchl (IITPK). Ilpu Hanere Ha OOBEKTHI
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MOXOIHOTO ITOpsITKa POTHL IIPU ee IepeMeIIeHN Ha I10Jie 00s IIPOTUB-
HHUK MCTIOJIL3YeT, KaK MmpaBuio, no Tpex-derbipex PIIT man(m) no aByx-
tpex IITPK. INpu atom ncnonw3oBanue PIIT ¢ HeGonbIux nuCTaHIMMI
(mopsinka 100—400 M) mpu opraHU3alMU 3acaj 00ecIeunBaeT 10CTaTOU -
HO BBICOKYIO 3(p(eKTUBHOCTb UX MPUMEHEHUs ITPOTUB OpOHETAHKOBOM
TexHuku. IlepeHocHbie ke TII'PK moryT addekTuBHO MpUMEHSITHCS C
IaJIbHOCTEH IO MOJTOpa-aBa KM M ITOpaXaTh OOBEKTHI B ITOAPa3AeICHUSIX
I'B® ¢ BepositHocThiO 0,8—0,9.

Heob6xonmMo OTMETUTD, UTO TIpU NepeMelleHun noapasaeicHuii TBD
Ha 1ojie 001 TAKTUYECKME BBITOAbl MECTHOCTU OYIYT MCITOIb30BAThCS YXKe
Hamazgaoleil CTopoHoil. B yacTHOCTU, OHA MOXET CBECTU K HYJII0 3¢ heK-
TUBHOCTb IIPUMEHEHUSI CPEACTB CHIDKCHUS 3aMETHOCTH, BBIOpPAB TakKoe
MECTO IIJIS 3acalbl, re KaMmyduaupyrolasi OKpacka Ha MECTHOM (OoHe OymeT
TOJIbKO JI€MAaCKHUPOBaTh OOBEKTHL. boee Toro, mpuMeHeHUe CPEeACTB MHXKE -
HEPHBIX U XMMUYECKMX BOMCK B XOlI¢ Mapllla WU BOOOIE HEBO3MOXHO,
WJIM, XOTh M BO3MOXHO, KpaiiHe orpaHmyeHHO. YTO KacaeTcst MHIMBUIY-
anbHbIX cpeactB ODII, To oHM, TaK Xe KaK ¥ MpY NO3ULIMOHHOI 000pOHE,
HeahdeKTUBHBI 0€3 MHPOPMALIMOHHOIO 00eCIeUeHM S,

B u3/I0XXeHHBIX TaKTUYECKUX YCIOBUSX CYIIECTBEHHOE MPOTUBOICH-
ctBue (ocodbenHo PII') moryr okasarb mMobmibHbie KI'3, BKirouaemble B
TOXOIHBIE TTOPSLAKK noapasaeneHuit TBD.

Tak, npu nepemMeleHuu noapasaeaecHuiit TB® Ha moje 60s1 1eaecoo06-
Ppa3HO IIPUMEHSITh CSAYIOIINIA TTOPSIIOK NeCTBUIA KOMILIEKCOB IPYITIIOBOM
3alInThl. Bo BpeMst MaHeBpMPOBAaHUSI OHU TOJKHBI ITOCTOSTHHO BECTH pa3-
BEIKY IPWIETAIIINX TeppuTopuii. OOHAapyXMB MECTO 3acaibl, HaIIpuMep,
Mo OJIMKAM MCTOJIb3YeMbIX ITPOTUBHUKOM ONTHUYECKUX MPHUOOpOoB (OMHO-
KJIM, OTITUKO-BU3YyaJibHBIE TIpULIENbI U T. 1.), KI'3 onpenesnser KoIm4ecTBo 1
KOOPIMHATHI OTHEBBIX TOUEK AuBepcroHHOM rpymmsl (OTAT). ITocie atoro
IpyNIoOBOI KOMILIEKC JaeT LieJeyKa3aHue pacyeTaM OTHEBbIX CPEICTB Mepe-
MeIllaeMoro TOoApa3AeSeHUs] U caM yJyacTBYeT B YHUYTOXEHWHU JIMYHOTO
coctaBa OTIAI m mogaBnennu nx ODC npuiiemBaHus 1 HaBeaeHUd. [1pn
OTKPBITUM IPOTUBHUKOM OTHS o TB® (B ToM umciie 1 HEOXMIAHHOTO,
eCcJIM 3acaja He ObLTa oOHapy:keHa BoBpeMs) KI'3, 4ToObI HApyIIUTh OINTH -
YeCKMI KOHTAKT JIMYHOTO COCTaBa JIWBEPCMOHHON TPYMIIbI ¢ KOJIOHHOM
TB®, ctaBUT a3p030JIbHYIO 3aBECY CO CTOPOHBI 3aCa/Ibl BIOIb 3alIUIIAEMO-
TO MOPA3ACIICHUS.

TaknMm o6pasom, ucronb3oBane KI'3 B coctaBe mmonpasneneHuit TBO
MpY UX NepeMelIeHNr Ha 1moJjie 00s1 MOXET BBIHYAUTH IPOTUBHMUKA BCTY-
MUTH B 00¥1 10 BX0Ja KOJIOHHBI B 30HY 3¢ dekTuBHOro aerictsus PIAI (mpu
€ro 3a0J1arOBpeMEHHOM OOHapYXEHNU), a TAKKe B TPU-YEThIPE pa3a CHU-
3uTh 3¢ dekTuBHOCTh NpuMeHeHus1 IITYP, obecneyuB cpeaHee 4UCIO
MPEeIOTBPAIIEHHBIX IIOTEPh J0 ABYX — YEeThIPeX eAUHMII 00CBOM TEXHUKM.

B 3akmioueHme HEOOXOIMMO IMMOTYEPKHYTh, YTO B OTIMYME OT APYIHX
cpeacTB 3a1uThl 00beKTOB TB® B 060poHEe peKOMeHIyeMble CIIOCOObI 00€e-
Boro npuMmeHeHus KI'3 moka3siBaioT xopoinyio 3(p¢GeKTUBHOCTb IIPUMEHMU -
TEJBbHO KaK K ITO3WIMOHHBIM, TaK M MaHEBPEHHBIM aclieKTaM OOOpOHM-
TEJLHOTO 004.



