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FbIJIBIM, TEXHUKA KOHE KAPY-/KAPAK —
HAYKA, TEXHUKA 1 BOOPYKEHHUE

MPHTMH 78.19.01
AJ.MYCTABEKOB!, II.LH.YTEIIEB!, U.A.CEUTOB!

1 .
Boenno-unicenepnviii uncmumym paouodieKmpoHUKY U cessu,
2. Anmamul, Pecnyonuxa Kazaxcman

O HEKOTOPBIX BOITPOCAX BOEHHOI'O OBPA30OBAHMUAA
B DIIOXY HHO®OPMAIIMOHHBIX TEXHOJIOT M.
COCTOSHUE U IIEPCIIEKTUBbI PA3BUTUSA

AHHoTauus. BoenHoe 0Opa3zoBaHMe BO BCe BpeMEHa CTOSJIO Ha IEPBOM MECTE B CHCTEME
HAI[MOHAJbHOU 0€30I1aCHOCTU KaXKJ10i cTpaHbl. B paboTe paccMOTpeHbl OCHOBHBIE TEHJIEHLIUU
IPUMEHEHHUsS CHCTEM BBICOKOTOYHOIO OpYXHMs W HMH(pOpManuoHHBIX TexHosoruil. Ha
COBPEMEHHOM JTale MPOUCXOAUT CUJIbHOE M Ka4eCTBEHHOE Pa3BUTHE BOOPY)KEHUS U BOECHHOM
TEXHUKU. OTO TpedyeT OT HpodeccopCKO-NPenoaaBaTesibckoro cocraBa BOEHHBIX BY3os
BBICOKOTO YPOBHSI OpraHHM3alMd M KadecTBa 00pa30BaHUS B MOATOTOBKE O(QHUIIEPCKUX KaIpOB.
[TocTosiHHOE MOBBILIEHWE IPENOAABATENIAMU  MPO(ECCHOHAIBHOTO M MEJaroru4yeckoro
MacTepCTBa SIBJISIETCS. 3aJIOTOM YCHEIIHOM y4eObl KypCaHTOB M HMX HPHUOOIIEHUS K HaydHOMU
pabore.

KiroueBble cjioBa: BOOpPYXEHHBbIE CHJIBI, BOEHHOE oOOpa3oBaHHME, II€Jaroruka,
COBPEMEHHBbIE BONHBI, BBICOKOTOYHOE OpYXHe, HH(OPMAIMOHHbIE BOWHBI, LHU(POBbIE
TEXHOJIOTUH, CETELIEHTPUIECKNE 1 THOPHIHBIC BOWHBI.

Tyitingeme. Ockepu OUTIM OapybIK KE3€HIE Op MEMJIEKETTIH YITTBHIK Kayirci3miri
KyHeciHzne OipiHIII oOpblHAa TypraH. EHOekTe akmapaTThIK TEXHOJOTHsIAp MEH JKOFapbl
HaKTBUIBIKTBl Kapy >KyHesJepiH KOJAAHYAbIH Heri3ri OeTanbiChl KapacThIpbUIFaH. 3amMaHayu
Ke3€HJIe Kapy-’Kapak IeH oCKepu TeXHUKAaHBI caraibl XKoHE KyaTThl JaMbITY jKy3ere acaasl. by
odunepiK Kaapiaapabl AaiibiHIayAa OUNIM camackl MEH YHBIMAACTBIPYIBIH KOFaphl JIEHIeHIH
ockepu KOO-HBIH mpodeccopbIK-OKbITYIIBUIAD KypamMblHaH Tajan eredi. OKbITYHIbUIapIbIH
KOC10M JKOHE IMearorvKaiblK Me0epiIiriH TYPaKThl dKOFapbUIaTybl KYPCAHTTAP/AbIH JKETICTIKIIEH
OKYBIHBIH YKOHE OJIapIbIH FHIJIBIMU JKYMBICKA apajlaCybIHbIH KeTiji OOJIBIN TaObLIa bl

Tyiiin ce3mep: Kapylbl KylITep, 9CKepu OiiM, MeJaroruka, 3aMaHayM >KaybIHrepliep,
JKOFapbl HAKTBUIBIKTHI Kapy, aKMapaTThIK COFBICTAap, LUQPIBIK TEXHOJOTUSIIAP, OPTAIbIKTAHFaH
YKOHE THOPUATIK COFBICTAp.

Annotation. Military education has always been in the first place in the national security
system of each country. The paper examines the main trends in the use of high-precision
weapons systems and information technology. At the present stage, there is a strong and high-
quality development of weapons and military equipment. This requires the teaching staff of
military Universities to have a high level of organization and quality of education in the training
of officers. Continuous improvement of professional and pedagogical skills by teachers is the
key to successful study of cadets and their involvement in scientific work.
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weapons, information warfare, digital technology, network-centric and hybrid warfare.

[Tocnennue coObITHS BOKPYI BOOPYKEHHOIO KOH(IMKTA MEXIY TaKUMH CTpaHaMHU Kak
Apmenust u AsepOaii)kaH BCKOJIBIXHYJIH 0OIecTBEeHHOCTh He Tosibko ctpan CHI', HO u Bce
MHUPOBOE coobuIecTBO. Kaspbl TOUEUHOrO MOPaKEHUSI BOGHHOW TEXHUKHU, BOOPYKEHHs, U, KaK
HU I[I€YaJIbHO, JKUBOM CHJIBI, IIYyTEM MCIIOIb30BAHUSI CUCTEM BBICOKOTOYHOIO OpYXKHUSA H
TEXHOJIOTHI, HE BBI3BIBAIOT COMHEHHS B TOM, YTO 3a IOCIEAHHME ICCATHIETHS CTpaTerus
BeJICHHS OOEBBIX NEHCTBHUI B KOPHE U3MEHUIIACh. B TO e BpeMsi, CIeIyeT OTMETUTh, UTO JIto0ast
BOMHA HE MOXKET ObITh CPEICTBOM JOCTH)KEHUS Kakux Obl TO HU Obu10 1eneil. Ho, Tem He MeHee,
BOWMHBI 1 BOOPYKEHHbIE KOH(DIUKTHI B OnKaifieM OyaylieM COXpaHsTcs, a TEOpUs U MPaKTHUKa
BE/ICHUS BOWH M BOOPYXEHHOH O0OphObI IPOJOIKUT CBOE pa3BUTHE.

JIBaauath nepBblii BEK, HaYaJl CBOE CYILIECTBOBAHUE HA IPUMEPE KOJOCCAIbHBIX HAYUHBIX
OTKPBITUM M TEXHUYECKHUX NOCTHKEHHM IIPOLUIOrO BeKa. PeBosonys B BOCHHOM Jelie Jaa
TUTAHTCKUH TIPOPHIB B PAa3BUTUU BOOPYKEHHs, a BCIEIACTBHE 3TOr0 M (GOpM, M CHOCOOOB
BEJICHUSI BOOPYXEHHOH 00pbObl. HacTynuna HOBas 3pa, 3pa BOWH C MCIIOJIB30BAaHUEM OPYKUSA
BBICOKMX TE€XHOJIOTHH, 3pa 3HAYUTEILHOTO BBICBOOOKIEHHMSI YEIOBEKA U BOOOIIE )KUBOM CHIIBI OT
IPSIMOTO Y4acTHsl B BOOPYKEHHOH 6opb0e.

Hcnonp30BaHNEe HOBBIX TEXHOJIOTHI 110 MACCOBOMY YHUUYTOKEHHIO )KMBOW CHJIbI HAYAJIOCh
¢ nmpuMeHeHHus: aToMHbIX 00MO, cOpomeHHbix CHIA B 1945 rony na Xupocumy u Haracaku.
[Tpumenenne CIIA u CCCP peaktuBHOM aBuanuu B BoeHHOM KoHuukTe B Kopee mpuBeno k
U3MEHEHHUI0 TAaKTUKU BO3AYLIHOH OOpbOBI 3a rOCHOJACTBO B BO3AYyXE, HO 3TO HE H3MEHWIIO
CTpPAaTeTHIO BOWHBI B ILe€JOM. B BoilHE BO BpeTHame BIEpBBIE B MacCOBOM KOJIMYECTBE
IPUMEHSUIUCh BEPTOJETHI, YTO IPUBEIO K U3MEHEHHIO XapakTepa OO0IIeBOMCKOBOro 0osl - OH
IpUOOPEN BO3IYIIHO - HAa3eMHBIM XapakTep, HO OISATh K€ XapakTep BOHHBI HE M3MeHuics. B
BoifHax Ha bimxHeM Bocroke ObUIM IpOBENEHBI 3KCIEPUMEHTANIbHBIE MMYCKH BBICOKOTOYHOI'O
OpY’KHs, OJTHAKO U 3/1ECh XapaKTep BOWHBI TAK)KE HE MEHSJICS.

Ho mpomuuto coBceM HEMHOro (10 MCTOPUUYECKHMM MEpKaM) BPEMEHH U B XOJ/I€ BOWHBI B
30He Ilepcuackoro 3anuBa BIEpBblE M3MEHMJICS XapaKTep BOMHBI B 1[€JOM, C 3TOTO MOMEHTa
IIPOM30LUIA HACTOSALIas PEBONIOLUS B BOCHHOM JEJ€, XOTSA €CThb M T€, KTO IO Pa3jIM4HbIM
IPUYMHAM HE XOTeJ Obl 3TOro 3aMeydaTh. ITO MPUMEHEHUE CUCTEM BBICOKOTOYHOI'O BOOPYKEHUS
u opyxusi. C IOSBIEHUEM B BOOPY)KEHHBIX CHJIAX Yy BEAYIIMX B TEXHOJOTMYECKOM Pa3BUTUU
rOCy/1apCTB BBICOKOTOYHOTO OPYXHSI B KOJIMYECTBAaX, JOCTATOYHBIX JJIs BEICHHUS BOWMHBI
Oyayliero, pasrpoM M YHHYTOXKEHHE NMPOTHBHMKA, KaK OJHA W3 BAXKHEWIIMX Iesell BO BCeX
BOIHAaX MpPOIUIOr0, MOXET JOCTUTaThCs, TJIAaBHBIM 00pa3oM, JIMIIb HAHECEHUEM YAapOB IO €ro
CpEICTBaM OTBETHOI'O yzaapa. UTo KacaeTcs )KMBOW CHJIBI IPOTUBHMKA, TO, KAK YK€ OTMEUaJOCh,
OHa BOOOIIE MOKET He MojBepraThes yaapaMm. Bmecto 3Toro 6yayT HaHeC€Hbl MHOTOUYHCIICHHbBIE
MacCHpOBaHHbIE BBICOKOTOYHBIE OIHEBBIE yIaphl M0 00BEKTaM SKOHOMHUKU U BCEM LEHHOCTSIM
OPOTUBHUKA B IIpenenax Bced TINyOMHBI TEPPUTOPUM €ro CTpaHbl. Takke yxe Her
HEOOXOJMMOCTH HAHOCUTh YAapbl MO €ro CTpaTerHuecKuM pe3epBaM Ha 0a3e CyXOMyTHBIX
rpynnupoBoK BoMck. UM, pasymeercs, HeT mpsMOi HEOOXOAMMOCTH OKKYMAIlUU TEPPUTOPUH
npoTuBHUKA. COBpEMEHHOE BBICOKOTOYHOE OpY)XHE B psAle TOCYyIapCTB IOCTENEHHO
IpeBpaliaeTcs B pemarouinii ¢akTop BoopyKeHHOH 60prObl M mo0esl B BoiiHe. BHe3amHoe u
MacCHUpPOBAaHHOE B TEUEHHE JJIUTEIBHOTO BPEMEHN IPUMEHEHNE BBICOKOTOYHOTO OPYKUSA MOXKET
o0ecreunTh BOOPYKEHHBIM CHJIaM 3THX TOCYJapCTB PELICHHE TeX e 3a/ay, KOTOpble paHee
BO3JIarajiCch Ha SIAEPHOE OPYXKHUE, NMUIOTHPYEMYIO aBUALMI0 WIM CYXOIYTHBIE BOMCKa. JTO
CBS3aHO C TEM, YTO BCE 3aJauu MOOeabl HaJl MPOTHUBHUKOM DPEIIAIOTCS B KOMIUIEKCHOM BHJIE.
Hapsny ¢ mnpuMeHeHHeM JIeTalbHOTO OpPYKUS HCIIOJIb30BAaHHE PA3JIMYHBIX THOPUAHBIX
TEXHOJOTHIl Wrpaer OOJdbIIyI0 posiib B HHOOPMALIMOHHOM U NCHUXO(PU3UOIOTHYECKOM
BO3CUCTBUM Ha cTpaHy. [[ng mocTwkeHus >Tux Ieneil B BOGHHBIX KOH(DIMKTax Oymaymiero
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CTaBKa OXKHUJAETC HAa «OECKOHTAaKTHYIO» BOHHY, IIMPOKOE NMPUMEHEHHE Pa3IMYHBIX CHUCTEM
BBICOKOTOYHOTO «YMHOTO» OPYXHS Pa3IMYHOTO HazHaueHus. [Ipu 3TOM «OECKOHTaKTHBIN»
XapakTep BOCHHBIX JACHCTBUN IPEAINOJIAracT YHUYTOXKCHHE WJIU BBIBEJICHHUE IPOTUBHUKA W3
CTpOSI Ha NAJbHUX JAUCTAHIMAX 3370JT0 10 OOEBOr0 CONPUKOCHOBEHH. B uaeanbHOM BapuaHTe
BOMCKa IMPOTHBHMKA BOOOIE HE JOJDKHBI BBIATH M3 MECT IOCTOSIHHOM IUCIIOKalMM WIH, B
KpallHEM ciy4ae, OHU JIOJDKHBI OBbITh YHMUYTOKEHBl Ha MaplIpyTax BblIBHXKeHUS. Takoe,
€CTeCTBEHHO, BO3MOXXHO  TOJBKO TpPH  yCJIOBUH  abconomHoll  MHPOPMALMOHHOM
OCBEIOMJICHHOCTH, ITPEK/E BCETO O IIPOTUBHUKE, €T0 3aMbICIIAX U HAMEPEHUSX.

OnHUM U3 KITIOYEBBIX (PAKTOPOB JAOCTHIKCHHS TOOCIBI B BOGHHOM KOHQIMKTE OYmyIIero
SBUTCSl TIPaBWJIBHOE pacHpelesieHue IPUOPUTETOB BO3JCHCTBUA Ha LEMM U OOBEKTHI
npoTuBHUKA. CHCTEMa TaKMX NPUOPUTETOB ObuIa paspabortana monkoBHukom BBC CIIA JIx.
YopreHoM MOYTH J1Ba JAecsATKa JieT Ha3aa. CxeMaTH4ecKu HMPOTHBHMK IpENCTaBlieH B (GopMme
IIATH KOHLEHTPUYECKUX Kojel. L[eHTp MHIIeHM — 3TO MOJUTUYECKOE PYKOBOJCTBO, JIUJEPHI
npoTuBHUKA. CIEAYyIOIMM IO BaXHOCTH KOJBLIOM SBISIETCA CHUCTEMa >KU3HEOOecreueHHsI
rocyJapcTBa MPOTHBHHUKA. 3aTeM HJIYT B MOPSAKE yOBIBaHUS BAXXHOCTH: MH(PPACTPYKTYpa H
9KOHOMMKA, HACEJICHUE U, HAKOHELl, BOOpYKEHHBIE cuibl [1]. B pe3ynbrare Takoro Bo3aeicTaus,
MNOJUTUYECKUI CTPOH, OCTAaBIIMICSA 0€3 SKOHOMHUKH, BOOPYKEHHs, a TJIaBHOE, 0€3 MOIACPKKH
HapoJa BIIOJHE BEPOSITHO pyXHeT caMm. TakuM o00pa3oM, IJIaBHbIE CTpaTernyeckue Hu
NOJIMTUYECKUE 1€l BOHH HOBOIO TIIOKOJIEHUS JIOCTMTAIOTCS IPUMEHEHHEM OOBIYHOIO
BBICOKOTOYHOT'O OpPY’KUs, & HE JEPHOT0. JTO U NO3BOJIAET YyTBEPKAATh, UTO SACPHOE OPYXKHUE, a
BMECTE C HMM W TaK Ha3bIBa€Mble BOMHBI TPETHETO W YETBEPTOIO IOKOJEHHUM, yXOIAT B
IIPOLIOE, OHO JIMLIAETCS CBOETO BIMSHUS Ha JOCTH)KEHUE IMOJIMTUYECKHMX U CTPATErMYECKHX
neneil. EMy Ha cMeHy uaér yxe apyroe, 6ojiee mpuemiieMoe U BecbMa 3((HhEeKTUBHOE OpYXKHE, Y
KOTOPOIo HET Npo0jeM HU C MPUMEHEHHEM, HU C MPSAMBIMU 3KOJOIMUECKUMHM MOCIIEICTBUSIMH.
Tem Gozee, 4TO MOpaKAIOIIUE CBOMCTBA OOEHPUIIACOB BHICOKOTOYHOTO OPYXKHSI, CHAPSKEHHBIX
OOBIYHBIM B3pBIBYATHIM BELIECTBOM, HO MOBBIIIEHHOI'O MOTYIIECTBA WM OOBEMHOIO B3pbIBa,
yxe ceituac B 30 - 50 pa3 Goibiiie, 4eM y CaMbIX MOIIHBIX IO TAKKUM K€ TIOKA3aTesIM OOBIYHBIX
Ooernpumacos.

M3MeHeHHs B BOEHHBIX JOKTPMHaX M BO MHOTMX OOJIaCTSIX BOEHHOIO HCKYCCTBa
IIPOSIBUIIOCH, TPEXIE BCETO, B INOSBICHUM TaKUX HOBBIX IApaJurM MCIOJIb30BaHUS BOEHHOMU
CUJIBI, KaK: «CETEHEHTPUUYECKUX» «MH(OPMALMOHHBIXY», «KUOEPHETHUYECKUX» U MpPouux (opMm
BEJICHUS BOMH. DTH KOHILIETIIIUN CBSI3aHBl, KaK YK€ TOBOPWIIOCH, C IIPOSIBJIEHUEM JIBYX OCHOBHBIX
TEH/ICHIMH, KOTOpPBIE CTAIM UMETh OmpeseneHHoe 3HadeHne enie B koHie 90-x romos XX Beka.
B Hacrosiiee BpeMsi IPOBECTH OIPENIEIEHHYIO TpaHb MEXIY MOJUTHUECKUMH (TPa’kAaHCKUMHU )
Y BOGHHBIMU CHCTEMaMU YIPABJIEHUS COBPEMEHHBIM IOCYAapCTBOM M OOLIECTBOM HEBO3MOXKHO.
B cBsA3M ¢ 3TUM yK€ HEBO3MOKHO BBIIEIINTh KAKON-TO OTIENBHBIN BUJ WIH POJ BOOPYKEHHBIX
CHWJI, TUII BOOPY>KEHUI WJIM BOEHHYIO TEXHUKY, KOTOpPbIE MOTJIM ObI XOpPOIIO (PYHKIIMOHUPOBATH
6e3 yueTa BO3MOXKHOI'O BO3/IEHCTBHSI Ha HUX «kuOepomnepauuit». Jlaxe cpeacrsa POb He moryt
B 3TOH CBSI3U OKa3aTbCsl YHUBEPCAIBHBIMHU CIIOCOOAMH MPOTUBOACHCTBUS, XOTS ObI IOTOMY, YTO
OHM MH3HAYaJIbHO HE NpPEJHA3HAYAJIUCh, HANpPUMEp, JUIsl BEACHUA IPOINAraHAUCTCKOMH,
MICUXOJIOTHYECKON WK KuOepHeTHueckoil BoiHbI. be3ycinoBHO, naxke B HauOoisiee pa3BUTHIX
CTpaHax CTPYKTypa BOOPY>KEHHBIX CHJI, (POPMBI U CIIOCOOBI UX MPUMEHEHUS OYAYT MEHATbCS HE
CKOpO M HE€ Cpa3y, a IO Mepe NIPUHATUS Ha BOOPYKEHHE JIOCTATOYHOTO KOJIMYECTBA
COBPEMEHHOI0 OpyXkusi. B TeueHue ONpeneneHHOro nepuoja BPEMEHH BOOPYKCHHBIE CHIIBI
MHOTUX CTpaH OyJIyT MOCTENEHHO HaKaIUIMBAaTh CIOCOOHOCTh BECTH BOWHBI HOBOTO, ILIECTOTO
MOKOJIEHUSI U COXPAHSAT CIIOCOOHOCTH BBITOIHSTH OOJIBIIIOE KOJIMYECTBO 3a]1a4 CTPATErHUeCKOro
Y OTIEPATHBHO - TAKTUYECKOT'O YPOBHSI, OTHOCSIIMXCS K BOMHAM YETBEPTOIO IMOKOJIEHUS.

Kak BuaHO U3 nuTepaTypHBIX UCTOYHUKOB, BOGHHBIE KOHIIETIIIMH, CTABILINE PEAIbHOCTHIO B
XXI Beke, B OCHOBHOM IPOJBUTAIOTCS 3aMaAHBIMU CTpaHamu, U B ocHoBHOM CIIIA. [To MHeHMIO
HeKOoTOpbIX 3KcnepToB «CIIA yxe amanTupoBaaud CBOM BOOPYKEHHBIE CHIIBI K BEIECHHUIO
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COBPEMEHHBIX BOMH, M 3TO TpeOyeT ux 0e3yCIOBHOIO JOMHHHUPOBAHMS B KHUOEPIPOCTPAHCTBE
[2]. TTo omenke H. HoBuukoBa MO CIIIA wucnons3yroT 0ojee 7 MIJTMOHOB KOMITBIOTEPOB,
COCMHEHHBIX 4Yepe3 15 Teicau ceTed, a Takxke yepe3 20 ThIC. KOMMepUecKux cered. Takum
0o0pa3oM, BOEHHBIC BO3MOXHOCTH, IMPEXKAE BCEro B 00JAaCTH YNpPABICHHS, OMPEACISIIOTCS B
pelaroieii crerneHu oOIIMM COCTOSIHUEM TEXHOJIOTUYECKOM 0a3bl U MH(OPMATUKU B OOIIECTBE
u rocynapcrse [3].

M3HavanbHO Ba)KHO CKas3aTh, YTO €Bpaswiickas mHTerpainus pecnyoauk CHIT B BoeHHO-
MOJIMTUYECKONW 00JIaCTH BOOOIIE M B YAaCTHOCTH B OOJIACTH BOEHHO-KOCMHYECKOW OOOpOHE
(BKO), cranoBuTCsl BO BTOPOM JECSTUICTUH HBIHEIIHEr0 BeKa 0ObEKTUBHOW MOTPEOHOCTHIO, B
CUJIy paJMKaJbHBIX M3MEHEHUU mpoucxosaumx Ha lleHTpambHO-A3MaTCKOM MPOCTPAHCTBE.
[Ipexxne Bcero, peub UAET O IVIABHOM 00JIACTH BOGHHOT'O MCKYCCTBA BOEHHOM CTpaTeruu, HO HE
TOJIbKO. B omepaTMBHOM HCKYCCTBE M TaKTHUKE 3a TMOCICAHUE MACCATUICTHS MPOU3OILIN
NPUHLIMIIAATIBHBIE MEPEMEHbI, KOTOpble TPeOyIOT OT TOCYIapCTB PaJAUKalIbHOIO IMEpPEecCMOTpa
MPEKHUX BOCHHBIX JOKTPUH M KPUTUYECKOW IMEPEOIEHKH BCEro CIEKTpa 00JIacTeii BOCHHOTO
HCKYCCTBA.

PecnyOnuka Ka3zaxcraH, ¢ reonoJMTUYECKOM TOUKHM 3peHUs, HaxoiuTcs B EBpasuu, B
LEHTpE BIUSHUA JIBYX BOeHHbIX cull - Kutas u Pocculickoii denepanuu, a Takke ¢O CTOPOHBI
A3MaTCKHUX TOCYAApPCTB, HE roBops yxke o ctpanax HATO [4]. Dro Takxke TpeOyeT cepbe3HOn
MEPEOIICHKN BOCHHBIX JOKTPUH U OCHOBHBIX MOJIOKEHUN BOEHHOTO MCKycCTBa. TakuM oOpazom,
Hama cTpaHa BO BTOpoM gecsatuieTud XXI Beka okazanack Ha IIOPOre He TOJBKO HOBOT'O 3Tara
BOEHHO-TEXHUYECKOW PEBOJIFOLIMU, HO U HOBOI'O 3Tala B Pa3BUTHUH BOCHHOW HAyKHW U BOEHHOI'O
HCKYCCTBAa. A TJIaBHOE, HOBOTO JTama €BPa3sMHCKOW HHTErpallH, CIOCOOHOrO TMPUBECTU K
CO3/IaHUIO HOBOTO IIEHTPA CUJIbI U 00ECIIEUNTh PETHOHATIBHYIO 0€30IaCHOCTb.

B cBsi3u ¢ aTHM crieyeT o0paTuTh BHUMAHKUE U HA TAKOW KMBOTPETICITYIINN BOIIPOC, KaK
MOATOTOBKAa BOEHHBIX KaJIpOB B COBPEMEHHBIX YCIOBHUSAX. B nedrenpHOCcTM BOeHHBIX BY30B
Pecrryonuku KaszaxcTtaH OCHOBHOW YIOp JOJDKEH OBITH HANpaBICH HA CO3/JaHUE YCIIOBHM JUIS
CEpbE3HON TEOPETHUYECKOM M MPAKTUYECKOW IMOATOTOBKM BOEHHBIX KaJpOB M oOecrneueHue
BOCHHO-TIPUKJIAJTHOW cocTaBisitonied ux oOyudeHus. [Ipm sToM, B pa3paboTke CTaHAAPTOB
00pa3oBaHMs HOBOTO MOKOJIEHUS JOJKHBI IPUHUMATh Y4aCTHE HE TOJBKO paOOTHUKH BOCHHOTO
00pa3zoBaHus, HO U MPEACTABUTENH MPEANPUATHNH 000POHHO-TTPOMBIIIUIEHHOTO KOMIUIEKCA. JTO
B MIEPBYIO0 OYEpE]b CBSI3aHO C T€M, YTO BoeHHbIe BY3bI, B TOM umncie U rpaxaaHCKue, TOTOBAT
KaJppl TO OKCIUTyaTalud, OO€BOMY TMPHUMEHEHHUIO BOOPYKEHHUS M BOEHHOM TEXHHKH.
HeoOxomuMo  yaensaTh  BHMMaHHE  BOMPOCAM  MOCTOSHHOTO  COBEPILIIEHCTBOBAHUS
npodeccuoHanu3Ma Hay4yHO-TIEJarorMyeckoro IOTEHIMana BOEHHBIX By30B. B Hacrosmiee
BpeMsi, TPAKTHUYECKH BCE BOCHHO-YUYEOHBIE 3aBENIEHUS CTPaHbl HCIBITHIBAIOT OMpPEIeICHHbBIE
TPYAHOCTU ¢ OOHOBJIEHUEM I€Jarornyeckoro noreHuuana. [legarornueckuit 1 Hay4dHbli cOCTaB
kadenp «crapeeT», cMeHa MOKOJICHUN MPOXOAUT BEChbMa UYBCTBUTENBbHO. MBI He paboTaeM B
TaKOM Ba)XHOM HallpaBJICHUHU, KaK AaKTUBHOE WCIIOJIH30BAHME B BBICIIUX BOEHHO-YYEOHBIX
3aBEJCHUSX OTPOMHOrO MOTEHIMAla YYEHBIX M MEJaroroB I'Pa)KJAaHCKOW BBICIIEH IIKOJIBI IO
PAIY CMEXHBIX CIEIUATBHOCTEH.

C mepexoioM cHCTeMBbI 00pa30BaHUsI Ha MHOTOYPOBHEBYIO CHCTEMY, MHOTO HapeKaHWI
BBI3BIBAET CHUCTEMA TMOJITOTOBKM BOCHHBIX yueHBIX. Ecim panbIe m000i BOCHHBINA TEAaror Mor
3aHUMATbCS HAyYHBIMH HCCIEAOBAHUAMU B (OpPME COHMCKATENbCTBA WM aTBIOHKTYPBI, TO
Tenepb Jopora B HayKy eMmy «3akazaHa». Celyac myTh B HayKy TOJBKO OJMH - uepe3
MarucTparypy © JOKTOPAHTYpPy, M TOJIbkO BoeHHy10. [locTyrmienne B JAOKTOpPaHTYpy
TPaKIAaHCKOTO Y4eOHOTO 3aBEICHMs MPAKTHUYECKH HEBO3MOXKHO HM3-3a OOJIBIION KOHKYPEHIIUH.
[ToBeimienne odunepamu npodeccuoHAILHOTO YpoBHS B HalmoHanbHOM YHUBEpCHUTETE
o6oporst MO PK wunu B 3apyOeXHBIX 3aBEJCHUAX OCHOBHBIC 3a7a4d TOJTOTOBKH HAy4HO-
MEeAarorn4eckux KaJpoB B MOJHOM O0ObEME HE pelliaeT.
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Jlo cux mop He BbIpabOTaHa elnHas KOHUEMNIHS IPOBEIEHHUS HayYHO-UCCIEI0BaTEIbCKUX
paboT ¢ y4eTOM peasibHbIX MOTPEOHOCTEN BOOPYKEHHBIX cril. HayduHbie paboThl BBITOTHSIOTCS B
Y3KOBEJJOMCTBEHHOM ILUIAHE, PE3YJIbTAaThl BBHIIOJHEHHBIX IIPOCKTOB IIPAKTUYECKH HE HMMEIOT
NIEPCIEKTHUB 110 JAIBHEHMIIEH pean3aliy OJy4YEeHHBIX Pe3yJbTaTOB B BOOPYKEHHBIX cwiIax. Bo
BCEX CHJIOBBIX CTPYKTYpaX BOECHHBIEC Hay4YHBIE KAaJIPbl «CTApEIOT», U HA CMEHY UM HMKTO HE UJET.
B stoM mnane mokazateneH mpumep Poccuiickoit Denepanuu B peopMHpOBaHHS BOSHHOTO
oOpa3oBaHusl U Hayku. Bpems mokaxeTr, NMpaBWIbHBIM WM HENPABWIbHBIM IyTE€M IOILIH
poccusiHe, HO TO, YTO OHM PEIIWIA CO3JaTh MOIIHBIE BOCHHBIC HAy4YHO-IIEAArOIMYECKUE
kosutekTuBbl (BYHII), HOByIO BY30BCKYIO C€Th, MOACPHU3UPOBAHHBIA MPUHIIUIT KOHIICHTPAIIUN
MOJTOTOBKH BOCHHOCITYKAIUX 10 IIUPOKOMY CIIEKTPY CHEHUATBHOCTEN B CHCTEMOOOPA3YIOIINX
y4eOHBIX 3aBEJCHUAX 3aCIyKHUBAET ITTyOOKOIr0 U3yUeHHUS.

WuTterpupoBanne B 00pa3oBaHHE BOSHHOW HAayKH - 3TO HE WHHOBAIUS, 3TO MPH3HAHHAS
MHUpOBasi M OTEYECTBEHHAsl NPAKTHKAa JYYIIUMX BBICIIMX Y4YeOHbIX 3aBelJeHUH. B BoeHHOM
00pa3oBaHUM HEOOXOAWMO CMellee MATH Ha HCIOJb30BaHHUE 3JIEMEHTOB ayTCOPCHHTA, KOTIa
MHOrHe (GyHKIUU 00ecreueHus KU3HEeAEATSIbHOCTH (OpraHu3alys NUTaHus, OaHHO-TIpaueqHOe
o0CITy>)KMBaHNE OpraHu3alni, PYHKIUU OXpaHbl, 00eCIIeYeHNEe OXPaHbl U IMPOITYCKHOTO PEXUMA,
coJiepKaHue TEPPUTOPUU U Jp.) MOTYT OBITh HepeAaHbl CTOPOHHUM OpraHuzanusM. Pemienue
NOJOOHBIX BOMPOCOB TMO3BOJHUT CYIIECTBEHHO TIOBBICUTH BOMPOCH TIPOQEeCcCCHOHATHHON
HNOJArOTOBKM BOEHHBIX CIIELUANIUCTOB. B memom, k uuciay Hambosee Ba)KHBIX HalpaBIeHUI
JIeATEIbHOCTH BOCHHBIX By30B MOKHO OTHECTH CJIEYIOLIEE:

- JlabHEMWIlee COBEPLICHCTBOBAHUE CTPYKTYPbl U yueOHO-MaTepHalbHOM 0a3bl BOEHHO-
yueOHbIX 3aBeaeHM. HoBble 00pa3lbl BOOpPYKEHUS M BOCHHOW TEXHUKH, COBPEMEHHOE
TpeHa)kepHOoe 000py/I0BaHUE, HJIEKTPOHHO-BBIUUCIUTEIbHASI TEXHUKA JOJKHBI [TOCTABIATHCS B
By3bl B IIPUOPUTETHOM Imopsanke. lIpomomkeHne paboT MO CO3aHUIO «IJIEKTPOHHOTO BYy3ay,
IPECTaBIAIOIIEro co00i aBTOMaTU3UPOBAHHYIO CUCTEMY YIPABJIEHUS OpraHU3aly U KOHTPOJIS
00pa30BaTeNbHOr0 NpoLEcca;

- MPOAOJDKEHHE M3YyYeHMs MPOOJeM IO CHATUIO C BOGHHO-YYEOHBIX 3aBEelCHHMH 3ajgau U
BOIIPOCOB 10 OOECIHEUEHUI0 IOBCEAHEBHON XO3SIMCTBEHHON JEATEIbHOCTH U BHEApPEHHUE
AJIEMEHTOB ayTCOPCHHIa. PelleHne 3TUX BONPOCOB MO3BOJIUT 3HAYUTEIBHO MOBBICUTH KayeCTBO
00y4eHHUsl KypCaHTOB ¥ 3HAUUTEIbHO CHU3UThH UX OTPBIB OT 3aHATHUM;

- COBEpILEHCTBOBAHUE MPO(ECCHOHAIBHBIX 00pa3oBaTeNbHBIX MPOrpaMM Ha OCHOBE
COBpEMEHHBIX TpeOoBaHuil. Pa3zpaboTka rocynapcTBEeHHbIX OOpa30BaTEIbHBIX CTaHIAPTOB
HOBOTO [TOKOJIEHUSI, COOTBETCTBYIOLIAs BBI30BAM M yrpo3aM BPEMEHU;

- ONTUMH3ALUsl BOEHHO-YYETHBIX  CHEIHAJbHOCTEH C Y4eTOM IpeJHa3HAYeHUS
BBIITYCKHUKOB BY30B U NEPCHEKTHB MPOXO0XKAECHUS UMU BOEHHOU CITY>KOBbI;

- IIAPOKas MHTErPALMs C IPAKIaHCKOU BBICIIEH IIKOJION;

- MIOCTOSIHHOE M3y4YeHME M BHEJIPEHUE COBPEMEHHBIX OOpa30BaTENbHBIX TEXHOJOTHIA,
HapaOOTaHHBIX B CTPaHE U 3a pyOexoM;

- MpUBJIEUEHUE K MPOBEACHUIO 3aHATUH MpodeccopCKo-MpenoaaBaTeNbCKOro cocraBa U
YUEHBIX T'Pa)/JIaHCKUX y4EOHBIX U HAyYHBIX 3aBEJICHUI;

- MpOBeIeHNE COBMECTHBIX paboT ¢ npencrasurensiMu MOH PK no BHeceHuio B 3aKOHBI 1
HOPMAaTHUBHO-TIPAaBOBBIE aKThl U3MEHEHMI 110 BOEHHOMY 00pa30BaHMUIO;

- COBEpILEHCTBOBAaHUE KBATM(UKALMU TpenojaBaTteled U HHKEHEPHO-TEXHUYECKOTO
NepcoHala BOEHHBIX BY30B B BEAYIIMX Hay4yHO-0Opa30BaTeNbHBIX 3aBeJeHUSX cTpaHbl. C
BBEJCHUEM 3aKOHa B JEWCTBUE TPEACTOUT CYLIECTBEHHO IepepaboTarb HOPMATHUBHYIO
MIPaBOBYIO 0a3y BOEHHOI'O0 00pa30BaHUs, IPUBECTH AEATEILHOCTh BOEHHO-YUE€OHBIX 3aBEICHUN B
COOTBETCTBHUE C HOBBIMU TPEOOBAHUSMH.

BoeHHBIE By3bI JOJKHBI IOCTOSIHHO OTCIIEKUBATH, YTO JI€JAETCS B HAIPABICHUH BOCHHOTO
oOpazoBanus B Benymux apmusx wmupa - CIIA, TI'epmanum, BenuxoOpuranuu, Wzpauns,
Opanrun, GUHISHINN U IPYTUX TOCYIAapCTBax. be3ycnoBHO, uyTO Mr00as cTpaHa MOKET UMETh
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CBOM HallMOHAJIbHbIE OCOOEHHOCTHU B OpraHu3anuu oOyueHus. B To xe Bpems Mbl JOKHBI ObITh
OTKPBITBIMU K MPHUHSATHIO COBPEMEHHBIX IOAXOJI0B K OpraHU3allud OOyYeHHs U JeSTEeIbHOCTH
BOCHHO-YYEOHBIX 3aBEJCHMH, YTO 3aCily’)KHBACT BHMMAHUS U MOXET OBbITh HCIOJb30BAHO B
IIPAKTUYECKON paboTe 110 MOIEPHU3ALIMU BOEHHOT'O 00pa30BaHMsL.

OcHOBHOI ynop B yuyeOHOM IIpoliecce JOJDKEH ObITh HampaBieH Ha (OpMHUpPOBAHUE Yy
Oynyumx ouIepoB 0OIMIEBOCHHBIX U BOSHHO-TTPO()ECCHOHATLHBIX KOMIIETCHIIHNA C aKIIEHTOM Ha
OPEACTOSILYI0  NPO(PECCHOHATIBHYIO  JEATENbHOCTb.  BBINYCKHUKM  JOJDKHBI  OBJAJCTh
OOLIEKYIbTYpPHBIMH, ICUXOJIOTMYECKMMHU M YIpaBJIEHYeCKMMHU 3HaHUsAMH. Ha coBpemeHHOM
JTane pa3BUTHUs OOLIecTBa IJIABHOM 3afayeil sBISETCsS MEpexo]l OT MaccoBOro OOydeHHs K
MOJTrOTOBKE «MHIWBUIYAIILHOTO» CHEIMAaINCTa. Takas opraHu3anusi yueOHO-BOCHHTATEIBHOTO
nporecca IO3BOJUT BOEGHHO-yYEOHBIM 3aBEACHUSAM IOATOTOBUTH HACTOSILUX BOEHHBIX
po¢eCCHOHAIIOB, CIIOCOOHBIX YBEPEHHO U C BHICOKOH 3()()eKTUBHOCTHIO BBITIOJIHATH CIyKEeOHBIE
3ajjauu.

CeroHs yke COBEpLIEHHO OYEBUIHO, YTO COKpAlllEeHHE BOOPYXKEHHBIX CHJ B Hambosee
pPa3BUTBIX CTpaHaX MHpa MJET OJAHOBPEMEHHO C IIOBBIIIEHUEM TAaKTUKO - TEXHMYECKHX
XapaKTEpUCTHK CO3/aBacMON BOCHHON TEXHUKHM U BHECEHUS U3MEHEHUIH B BOEHHOE MCKYCCTBO.
B Hacrosiee BpeMsi OCHOBHasi yrpo3a 0€30MacHOCTH Il MHOTUX CTpaH 3aKJIH0YaeTcsl B ypOBHE
UX TEXHOJIOTMYECKOTO OTCTaBaHMsI IpPHU Pa3padOTKe M HENOCTAaTOYHO OBICTPOM HPUHATHSA Ha
BOOPY)KEHHE HOBEWIIMX BHUJOB BBICOKOTOYHOI'O OPYXKHS, OPYKHUS, ACHCTBYIOIIEIO Ha HOBBIX
¢u3nUecKux TpUHIHIAX, WHOOPMAIIMOHHBIX CpencTB, cpeacts POb m POP, a takke HOBBIX
HaBUTaLlMOHHBIX CPeICTB. B TO ke Bpems, Te rocynapcrBa, KOTOpble HE OYyIyT CIOCOOHBI
CO3/1aTh WJIM TIPHOOpECTH B TeueHue Ommwkalmmx 15-20 mer Ttakoe opykHe B JOCTATOYHOM
KOJINYeCTBEe, OynyT OTOpOIIEeHbI Ha3aa U OyqyT BBIHYKIEHBI IPOAOIIKATh J€NaTh CTaBKy Ha
KHUBYIO CHITY, Ha ITPONLIbIE (OPMBI B CIIOCOOBI BEJICHHSI BOCHHBIX JACHCTBUM.

Takum oOpa3om, HauOojbiield 3()(OEKTUBHOCTH B BEPOSATHON BOOPYXKEHHOU OoproOe
MO’KHO JOCTUYb TOJIBKO B TOM CIIy4ae, €CJIM YK€ CEroJIHs IeTaJIbHO COIIacoBaTh JEHCTBUS BCEX
BOCHHBIX BY30B, Be1OMCTB M yupexIeHUH, y4acTBYIOIIMX B BOCHHOM CTPOUTENILCTBE U
CTPOUTENICTBE BOOPYKEHHBIX CHJI, B Pa3padOTKe U MPHUHATHM HAa BOOPY>KEHUE COBPEMEHHBIX
BUAOB opyxus. Ham morpebyeTcst cienaTh pemIMTENbHBIA M CMeJbId mar B (opMHUpOBaHUU
BOOPY>KEHHBIX CHJI Ha 0a3e BHICOKOMHTEIIEKTYaJIbHBIX CPEJICTB BEIEHUS BOOPYKEHHON OOPHOBI.
Vxe ecTb psAl CTpaH, KOTOpble MJyT MO MYyTH KOPEHHOro pe(opMUPOBaHUS CBOMX
BOOPYKEHHBIX CHJI U BKJIAJbIBAIOT OCHOBHBIE CPEJICTBA B BBICOKOTEXHOJOIMYHYIO BOCHHYIO
JJIEKTPOHUKY, BBICOKOTOUHBIE CHCTEMBI OPYXHsI U 3aMETHO MEHbIIE CTaJld TPAaTUTh CPEJCTB Ha
pa3BUTHE SAEPHBIX M OOBIYHBIX CPEJICTB BOOPYXKEHHOW OOprObl. I B 3TOM IIaHE BOEHHOE
o0Opa3oBaHue JIOJDKHO TMOKO OTBEYaTh COBPEMEHHBIM 3alpOCaM BOEHHO-IIPOMBIIIIEHHOTO
KOMIUIEKCa B [TOATOTOBKE BOCHHBIX KaJpOB HOBOT'O MOKOJIEHHUS.
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MPHTMU 78.19.07
JLA.OPJIOBA?

Y®eoepanvroe 2ocyoapcmeennoe kasennoe soennoe obpazosamensiioe
yupedcoerue gvlcute2o oopazoeanus «Boennas akademus césa3u
umenu Mapwana Cosemcxoeo Cowsa C.M. Byoénnozcoy,

2. Canxkm-Ilemepbype, Poccutickas @edepayust

MAKET CUCTEMbI UTHTEPAKTUBHOT'O OBYYEHUSI
CIIEHUAJIMCTOB JOKYMEHTAJIbHOU CBA3HU

AHHOTanms. B mpezacraBieHHOHM cTaTbe paccMaTpUBAETCSl OAWH M3 IyTEH NOBBIIICHUS
3¢ (HEeKTUBHOCTH 00Pa30BATEIHLHOTO MPOIEcca, B YACTHOCTH, HHTCHCU(UKAIIUS HHTEPAKTUBHBIX
METOJIOB O0y4eHUs. DTO TO3BOJSET NPHUAATh 00pPa30BATEIFHOMY IIPOLECCY MPAKTHYECKYIO
HAIpaBJICHHOCTh, TOBBICHTH CKOPOCTh BOCHPHATHS pa3nuuHoi wuH(opmarmu. PaspaboTka
CHCTEMbl MHTEPAaKTUBHOrO OOy4YeHHsT HeoOXoauma JUis Co3JaHusl S(QQGEKTHBHBIX METOIUK
MOJTOTOBKH CIEIUAIMCTOB BOMCK CBSI3H.

B cratee paccmarpuBaeTcss MaKeT CHCTEMBl WHTEPAKTHBHOTO OOYYEHHUs, KOTOPBIN
npecTaBisieT co0oi JBa y4eOHBIX Kiacca, 000pYIOBaHHBIX TPEHAKEPHBIMH KOMIUIEKCAMHU B
OIIPEICTICHHOM COCTaBe. B TpeliokeHHOM MeTOJMKEe HauOOJBIINIT WHTEPEC MPECTaBISACT
co0oil aBTOMaTH3UpOBaHHON pabouee Mmecto (APM). OHO uMeeT MOIIHOE HPOrpaMMHOE
obecrieueHne Ui pabOTHl ¢ BUPTYaJIbHBIMH OOpa3aMH OIEPAIlMOHHBIX CHUCTEM, KPOME TOTO
UMEETCSl LENbI KOMITJIEKC MPOTPaMM, IMO3BOJISIONIMX OCYIIECTBIIATH TMOKOE TPYNIUpPOBAHHE
3JIEMEHTOB IPOTPAMMHOTO 00ECIICUCHHS.

KiawueBble  ¢j0Ba:  MHTEPAKTUBHBIE  METOIBI,  TPEHAXKEPHBIC KOMILJIEKCHI,
JOKyMEHTaJbHBIE CBSI3M, AaBTOMAaTH3MPOBAaHHOE paboyee MeECTO, KOMMYTaTop, CepBep,
OMHMMITYJIbCHBIE ~ YCTPOWCTBA, KAaHAIBl CBS3H, OIEPAIIMOHHBIE CHUCTEMBI,  IPOTPAMMBI
UHCTAJUISLUH, XOCT, TEKCTOBBIE (paiisibl, OMHapHBIE (Paiiiabl, IpHOpUTET 00PabOTKH HH(POPMALIUH.

Tyiiingeme. bepiiren wmakanaga OutiM  Oepy YAEpICIHIH THIMIUITIH SKOFapbLUIaTy
KOJIAApbIHBIH O1pl KapacThIpbUIa/ibl, K60OIHE MHTEPAKTUBTI OKBITY SIICTEPIH KapKbIHIABIPY. by
OKBITY yAepiciHe ToXipuOenik OaFbITTBI KepceTeli, opTYypil akmaparThl KaObuiay
KBUIIAMJIBIFBIH  KOFapbUIaTafbl. baiimaHplc  ockepiepi MaMaHAapblH THIMII JaldbIHAAY
O/liCTEMECIH KYpY YILIiH HHTEPAKTUBTI OKBITY XKYHECIH a31piiey KaxKeT.

Makanana OeNriieHreH Kypamjia TPeHaKEpJIIK KEIIeHIePMEH >KaOJbIKTaaFaH ©3/IrHeH
€Kl OKY CBIHBIOBI 0ap MHTEPaKTUBTI OKBITY JKYHECIHIH MakeTi KapacThIpblia]bl. ¥ CHIHBUIFaH
olicTeMene aca YIKEH KbI3bIFYIIBIIBIKTBl ABTOMATTaHIBIPbUIFaH KyMbic OpHBIH (AJXKO)
ycbiHaAbl. Oa BUPTYaIIbIK ONEPALMSUIBIK JKYHENepliH YATUIepiIMEeH >KYMBIC YUIIH KyaTThl
OarmapraMallblK  KaMTaMachI3JaHIbIpabl, OJaH Oacka OarmapiaMalblK KaMmTaMachl3 €Ty
JJIEMEHTTEPIH ©3repMelli TONTayFa MyMKIHIK OepeTiH OarnapiaMaiapAblH TOJIBIK KelleHi 0ap.

TyiiiH ce31ep: UHTEPAKTUBTI d/iCTEP, TPEHAKEPIBIK KEeIIEHAEP, KYKATThIK OalIaHbIcTap,
aBTOMATTAHJBIPBUIFAH JKYMBIC OpHBI, KOMMYTaTop, CepBep, OMMMITYyJIbCHTIK Kypajjap,
OailTaHbIC apHAJIAPBI, OTMEPALMSUIBIK KYHelep, HHCTALIAINS OaraapiaMaiapbl, XOCT, MOTIH/IK
daitnnap, ouHapabIK (aitnaap, aknapaTTel OHAEY 0aCHIMIIBIFbI.

Annotation. This article discusses one of the ways to improve the effectiveness of the

educational process, in particular, the intensification of interactive teaching methods. This allows
you to give the educational process a practical focus, increase the speed of perception of various
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information. The development of an interactive training system is necessary to create effective
methods for training specialists in the communications forces.

The article discusses the layout of the interactive learning system, which consists of two
classrooms equipped with training complexes in a certain composition. In the proposed method,
the most interesting is the automated workplace (AWP). It has powerful software for working
with virtual images of operating systems, in addition, there is a whole set of programs that allow
flexible grouping of software elements.

Key words: interactive methods, training complexes, documentary communications,
automated workplace, switchboard, server, bi-pulse devices, communication channels, operating
systems, installation programs, host, text files, binary files, priority of information processing.

B nacrosimiee BpeMst B 00pa3oBaTeIbHOM MPOIECCE BBICIINX BOCHHBIX YY€OHBIX 3aBEICHHUM
Hapsly C TIaCCUBHBIMH METOJaMU OOyuYeHHMs ITOBCEMECTHO M AaKTHBHO MCIOJB3YIOTCA
MHTEpAaKTUBHbIE MeTOAbl. (Cepbe3HOE BHHUMAHUE YIENAETCS INPHUMEHEHUI0 TPEHAKEPHBIX
KOMILJIEKCOB,  IO3BOJSIIOIIMX  OpUAaTh  oOpa3oBaTeNbHOMY  IpOLECCY  MPAKTHUYECKYIO
HAINpaBJICHHOCTh, MOBBIIAS CKOPOCTh BOCIPHUATHUS Pa3iIUYHON WHpopManuu 00 0COOEHHOCTSIX
JKCIULyaTallil, COCTaBe, CTPYKTYpE M TaKTUKO-TEXHMYECKHX XapaKTEePUCTHKAaX H3y4aeMbIX
KOMIUIEKCOB CBfA3M, @ TaKKe OIEPaTUBHO IPOBOAMUTH IEPENOATOTOBKY, KaK OTIEJIbHBIX
CIHELMAINCTOB, TaK M SKUIaKEH B LIEJIOM NP BBOJIE B BOMCKA CBSA3U HOBOI TEXHUKH.

CoBeplICHCTBOBAHUE TEXHMUYECKUX CpPEACTB OOy4deHHs O€3yCIOBHO HAalpaBlIeHO Ha
HOJTrOTOBKY M MOBBIIIEHNE KBATU(UKALMYU [TEPCOHANIA, SKCIUTYaTUPYIOLIETr0 U 00CITyKUBAIOIIETO
CpEJICTBA CBS3H.

[TorpeGHOCT, B pa3pabOTKe CHCTEMbl HMHTEPAKTUBHOTO OOYyYEHHsS CIIELUATUCTOB
JOKYMEHTAIbHON CBsi3M OblI1a OOYCJIOBJICHAa HEOOXOJUMOCTBIO CO3MaHUS APPEKTHBHOTO
MHHOBAI[MOHHOI'O MHCTPYMEHTA IOATOTOBKM HMHXEHEPHO-TEXHMUYECKHX KaJpOB BOWMCK CBS3M.
Jiss 0TpaOOTKM TPAKTUYECKUX HABBIKOB B HACTPOMKE, aAMUHUCTPUPOBAHMH, SKCILTyaTallWH,
BOCCTAHOBJIEHUH U OOCIYXMBaHMM CHUCTEM JOKYMEHTAJIbHOM CBA3M  HCHOJIb30BAIHUCH
MHTEPAaKTUBHbBIE TPEHAXKEPHI, UMUTHUPYIOIINE padOTy AEHCTBYIONIEro 000py10BaHUSI KOMILIEKCa
TexHuueckux cpenactB obpabotku coobmennii(KTC OC) [1], u ceTb AOKYMEHTaIbHOU CBSI3U
cepBepoB 1 APM, QpyHKITMOHHPYIONIUX Ha OCHOBE JIEUCTBYIOIIETO MPOTPAMMHOI0 00ECTIeUeHUs
KTC OC na cepBepax ¥ IpUMEHEHHS TEXHOJIOTHMH BUPTYaJIbHBIX MallvH Ha APM.

Maker cuctembl MHTEpaKTUBHOrO oOyueHusi (puc.l) mpencrasisier coOoi aBa y4eOHBIX
KJacca, 000py/IOBaHHBIX TPEHAXEPHBIMU KOMIUIEKCAMH IO CIEAYIOIIEMY COCTaBy KaKIblid: N
APM o6yuaembix 1; 2 cepBepa KTC OC 2 (pabouee mecto (PM) mpenogaBatensi); KOMILIEKC
BUJICOHAOIONEHUS Ul OCYIIECTBIEHUS BHU3YaJIbHOTO KOHTPOJS JAEHCTBHM 0O0yd4aeMbIX Ha
MecTax B peajlbHOM pexume BpemMeHH Ha APM mnpenopasarens; kommyrarop JIBC 5,
oOveuHsOMA uis oOmieit (rpymmoBoit) moarotoBku mo N APM u cepsepst KTC OC;
yCcTpoiicTBO npeoOpazoBanus curnainos ouumnyiascHoe 3 (YIIC-BU),umutupytomee padboty mno
UMITYJIbCHBIM CpeHECKOpPOCTHBIM KaHaiaM (1200 u 2400 6ut/c); ycTpoiicTBO Mpeobpa3zoBaHus
curnanos tenerpagpuoe 4 (YIIC-TI'), umutupyromee padoty no tenerpad@HsiM kKaHaizam (ot 45
1o 200 6ox), uzzgenue A Mepenayd U npuema TenerpapHoi MHGOpPMAIUK 10 UMIYIbCHBIM
KaHaJlaM CBSI3M 6 CO BCTPOCHHBIM YCTPOHCTBOM 3alllUTHl OT OHIMOOK, ITOBBIIIAOIIAM
JIOCTOBEPHOCTh Tepenayn MH(pOpMalui Ma)kKOPUTAPHBIM CHOCOOOM, HCIpPABICHHEM OIIMOOK
NyTeM NPUMEHEHUs IMKIMYEeCKOro KOJa Ha OCHOBE pelaroniel oOpaTHOW CBS3M U C
UCTIPABIIAIONIEH CHOCOOHOCTBIO CTapTCTONHBIX BX0A0B 10 40%; a Takke NMPOBOAHBIE JIMHUH
CBS3M MEX]y y4eOHBIMHU KJlaccaMH JJisi paboThl MO OMUMIYIbCHBIM, TenerpapusiM U Ethernet
kaHanam cBs3u. YCII nmoakioyaroTcs JUHEHHOW CTOPOHOW K KaHalaM CBSA3HM MO KaOeIbHBIM
JIMHUSIM, a CTAaHIIMOHHOM cTOpoHOU K APM 1o cteiky RS-232.

O4eBUAHBIM IIPEUMYIIECTBOM BKIIOUeHUs kommyTaTtopa JIBC 5 B mpemnaraembiii MakeT
CUCTEMbl HHTEPAKTUBHOTO OOydYeHHUs SBISIETCd BO3MOXKHOCTh OOYYEHHUS CIIELUAINCTOB
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JOKYMEHTAJbHOW CBSI3M  HACTPOWKe, OKCIUlyaranuu kaHanoB Ethernet mis  oOmena
JIOKYMEHTAIBbHBIMU COOOIICHHUSIMA U UX MaHEBpPaMH B CIydae BBIXOJIAa U3 CTPOs TelerpagHbIX U
OMHUMITYJIbCHBIX KaHAJIOB.

K tomy ke mpemyiaraeMblii MakeT CUCTEMbl MHTEPAKTUBHOI'O OOYYEHUS JOMOJHUTEIHHO
BKJIIOUAET CUCTEMY KOHTPOJIA pabOThl 00OPYJOBAHMS U KAaHAJIOB CBSI3H, a TAK)XKE CUCTEMY ydeTa
¥ KOHTPOJIS JOBEACHUS COOOIICHUH.

B komrmekT mporpammHoro obOecnedeHuss APM o0ydaeMoro BXOJHUT MPOTrpaMMHOE
obecrieueHre st pabOThl € BHUPTyalbHBIMH  O0Opa3aMu  OMNEPAIMOHHBIX  CHUCTEM,
CIelMaIM3UpOBaHHas orepanuonHas cucrema s pabotel ¢ KTC OC, xoMmIuieke mporpamMmm
KTC OC, a Takxe KOMIUIEKT MPOTrpaMM JIJIsi CUCTEMbI BUACOHAOIOICHHUS.

YuebHbIlt Knacc A YuebHbiit kKnacc b

PI/IcyHOK 1 - MakeT cucTeMBI HUHTEPAKTUBHOI'O Oﬁy‘leHI/Iﬂ

Ha APM ycranosineH cieayrommii komrieke nporpamm KTC OC [1-3]:
- MporpamMMa UHCTAIUISIUN POTPAMMHOI0 00eCIeUeHUs XOCTa;
porpaMMa HHHULMAIU3aui KOMITJIEKCa;

nporpaMma ynpasieHHs paboToil XocTa;

- IporpamMma aJMUHUCTPAaTOpa KOMILIEKCa;

- TporpaMma IpHueMorepeiaTunKa IeHTpa KOMMYTAllUU COOOIIEHU U aOOHEHTCKOTo
MYHKTA;

- Iporpamma yrpasiieHHus QyHKIIMOHUPOBAaHUEM KOMILIEKCA;

- IporpaMma orepaTopa 3KCIeIUIINN;

- IporpamMmma oreparopa J10KyMEeHTaJIbHOI0 OOMEHa;

- IporpaMma MepecbuIKu (Qailyios;

- IporpamMma NePEChUIKH CUTHAJIOB;

- IporpaMMa KOHTPOJISI TI0BEACHUS COOOIICHU.

B nmannoe 110 BKIIOYEHHI:

- IporpamMma aJMHHHUCTpaTopa KoMmIUiekca (oOecreuyuBaeT BeJleHHE HOPMAaTHBHO-
crpaBoyHOW MH(pOpMaIK, HEOOXOAUMON Ui paboThl KOMIUIEKCA, a TakXe HacTPOHKy
YCTPOWCTB U TUHUHN CBS3H);

- IporpamMma omnepaTopa JIOKyMEHTaJbHOro oOMeHa (oOecreuyumBaeT MOATOTOBKY
TenerpaMm (KoJorpaMM, KpUIITOTpaMM) B COOTBETCTBUU C mpaBmiaMmu COC u MpeocTaBlIeHHE
noaroroBieHHbx tenerpamm LIKC (AIl) nns otmpaBku, a Takxke nomydeHue ot LIKC (AIT)
IPUHSTHIX TEJIETPaMM, UX MPOCMOTP U JOKYMEHTUPOBaHUE);

- IporpamMma MepechUIKU (ailyioB obecrneunBaeT MOATOTOBKY COOOLICHHH, COAepKalIiuX
TEKCTOBBIE WJIM OMHapHbIEe (ailyibl, U mpenocTaBieHue noarotosiaeHHbx coodumenuit LIKC (AIT)
s ornpaBkd, a Takxke mnonydeHne ot LIKC (AIl) mpuHATBIX COOOIEHHH, COAEpIKaIMX
TEKCTOBBIE U OMHApHBIE (alIbl, TEJIErpamMM, UX MPOCMOTP U COXPaHEHHE);
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- Iporpamma IepechbUIKH CUTHANIOB (0OecreunBaeT MOArOTOBKY CHUTHANIOB (OMEepaTHUBHBIX
KPHUIITOTPaMM) OIIEPaTopoM TeJerpacTOM W TPEIOCTABICHUE IOATOTOBICHHBIX CHTHAJIOB
LKC (AIT) qys otripaBkw, a Taxke noiaydenue ot LIKC (AIT) npuHATBIX CUTHAJIOB, UX TIPOCMOTP
U JIOKyMEHTHPOBAHUE;

- IporpamMma KOHTpOJISl I0BeAeHUs (00ecreurnBaeT KOHTPOJb JOBEACHUS COOOIEHUN /10
noJytyyaresnei).

OcoOenHocThio omucaHHbIX APM sBisieTcss BO3MOXKHOCTH T'HOKOIO TIpPYHNIHUpPOBAHUS
HEOOXOAUMBIX TporpaMMm H3 cocraBa Komiuiekca mnporpamm KTC OC mox morpeGHOCTH
oOydeHus, 3akperisis 3a KaxasiM APM oany mporpammy B KauecTBE OCHOBHOM, OCTajbHBIC
Ha3HA4aTh JOMOJHHUTEIBHBIMH ToOAmporpamMmmamu. Takum oOpaszom, kaxgoe APM sBnsercs
YHHUBEpCaJIbHBIM M IMepeHacTpauBaeMbiM. JlomomnutensHo PM mpernonaBareneil HaaeneHbI
BO3MOXHOCTSIMH 110  YIPAaBJICHHUIO  TEXHOJOTMYECKUMH UM  Y4EOHBIMH  HPOIIECCaMH,
KOPPEKTUPOBKOH 3a/1aHni (BBOJHBIX) O0YJAFOIIMCSI.

Kommekt mporpammuoro obecrneuenus APM mnpenomaBatens (cepsepa KTC OC) mo
cpaBHeHHIO ¢ APM o00y4aemMoro [OMOJHEH MPOrpaMMOl yrpaBieHHsl (YHKIIHOHUPOBAHUEM
KoMILIeKca (0OecreunBaeT OnepaTuBHOE YIIpaBieHne GyHKIMOHUPOBAHUEM KOMILJIEKCa OOMeHa
COOOILIEHUSIMH, a TAK)KE KOHTPOIIb €r0 COCTOSIHMS). MakeT cucTeMbl HHTEPaKTUBHOTO O0yUYEeHHS
CHENHAITNCTOB JOKYMEHTAIBHOH CBSI3H MO3BOJUT 00ECIICUUTh:

- aBTOMAaTU3UpPOBAaHHBIM OOMeH (mepenayy, HpUeM) IOKYMEHTAIbHBIMH COOOIIEHUSIMU
(TenerpamMmmamH, AIIEKTPOHHOW MOYTOH, (haiimamMu) ¢ pa3nUYHBIX THUIIOB HOCHUTENCH 1O KaHallaM
CBs3M, OOpa3oBaHHBIM KoMmMmyTtatopamu JIBC u ycTpoiicTBamMu mpeoOpa3oBaHUsS CHUTHAIOB
OMUMIYJIbCHBIMU U TeJErpadHbIMU;

- 00paboOTKy MPUOPUTETOB (KATETOPHH CPOYHOCTH) IO 0OPaOOTKE COOOIICHHIA;

-  UHTETPUPOBAaHHYIO 00pabOTKy cooOleHui (Temerpamm, 3JEKTPOHHOW IOYTHI,
nepecbUIKH (ailyioB Ha OTHOM TTOYTOBOM CEpPBEPE);

- mepeAady cooOlleHu (TemerpamM, OSJIEKTPOHHOM IIOYTHI, pPAaCHOpPsIKEHUH U T.A.)
HEMOCPEACTBEHHO C pab04YnX MECT 00y4aeMbIX;

- KOHTPOJIb JIOBEIEHUS JTOKYMEHTAIFHOTO COOOLICHHS N0 paboyero Mecta KOHEYHOTO
HojyJarens, BblJauy CHYKEOHBIX COOOLIEHHH O NPEBBILIEHMH KOHTPOJBHBIX CpPOKOB
POXOXKICHUS MHPOPMAIIUH, O HEOTIPABICHHOW KOPPECTIOHICHIINY (C YKa3aHUEM NMPUYHHEI), O
HEMOATBEP)KICHHBIX COOOIIEHUAX, O HAPYLIECHUSIX CBSI3H;

- pa3ienbHOE BEJCHWE >KypHAJIOB yd4eTa TellerpamMM, SJIEKTPOHHOW IMOYTHI (pa3lebHO
BXOJISIUX, UCXOJIAIINX, TPAH3UTHBIX );

- aBTOMAaTUYECKUI KOHTPOJIb COCTOSIHHS BCEX CBSI3€H KaK BHEITHHUX, TAK U BHYTPEHHUX TI0
KaHaJlaM CBSI3M, IPU 3TOM BEIETCS JKypHal Yyd4eTa COCTOSHMM JIMHUM CBSI3U 10 BCEM
HaIpPaBJICHUSM;

- BO3MOXHOCTh aBTOMAaTHYECKON U py4HOH Iepeajpecanus J0KyMEHTaIbHbIX COOOLICHNI
Ha 00XOJIHBIE KaHAJIbI CBSI3H;

- BO3MOKHOCTh TIepelayd JAaHHBIX CO CKOPOCTSMH: BBICOKOCKOPOCTHBIE KaHaJbl — IO
npotokoiry TCP/IP (¢usnueckmii cteik Ethernet), cpemneckopoctabie kanamsl — 600 — 64000
6ut/c, HU3KOCcKopocTHbIe KaHaibl —50 — 200 bog.

[lpuHIMNIATbPHOE ¥ CYNIECTBEHHOE OTJIUYHAEM pPACCMOTPEHHOTO MaKeTa CHCTEMBI
UHTEPAKTHUBHOTO OOy4YeHMs OT CYIIECTBYIOIIMX albTEepHATHB OCHOBAHO HAa YHHBEPCAJIbHOCTH
APM w wux ajanTanyu TOJ HWHAWUBUIyaJTbHbIE TOTPEOHOCTH OOYYaIOMUXCA IMyTeM
KOPPEKTUpOBaHUs Habopa pabodumx WOANPOrpaMM M Ha3HAa4eHUs OCHOBHBIX [4, 5.
PykxoBoauTens 3aHsTHS, paboTas Jaxke ¢ TPYIION 00ydaronuxcs cnocoOeH eMHOBPEMEHHO (B
peKUMe pealbHOTO BPEMEHH) KOPPEKTUPOBATh 3a/JaHUsl HHIUMBUAYAIBHO, U KaXI0To
oOyJaromierocsi, WJIM JUIsi BCEW TpYNIbI, aKNEHTHPYSd WX BHUMAaHHE Ha OCBOCHHE W
IOPAaKTUYECKYI0 TpPEHUPOBKY T€X MJIM MHBIX HaBBIKOB M YMEHMHA  OOy4aroIUMHCS
CTeIIHATHCTaMH.
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B nmpouecce mnpumeHeHHs [TaHHOTO MaKETaCUCTEMbl HHTEPAKTUBHOIO OOydeHUus
PYKOBOAMTENIEM 3aHSTHUS MOTYT CO3JaBaThCi HECKOJIBKO CIICHAPUEB C Pa3MYHBIM COCTABOM
OKOHEYHBIX pabOYuX MECT, a TaKKe CEepPBEpOB, UTO IMO3BOJIMT OOy4YaTh JIMYHBIA COCTaB Kak
OJIMHOYHO, TaK W B COCTaB€ CETH JIOKYMEHTAJIbHOW CBs3U. l3MeHeHue clieHapueB
IpenoaaBaTeb MPOU3BOJUT OCPEICTBOM U3MEHEHUS TEKYIIUX HacTpoeuHbIx napamerpoB KTC
OC wu Bbgauel 3alaHvii B pEXUME peaJbHOrO BPEMEHU WIM 3arpy3kod  3apaHee
MOJArOTOBJICHHBIX 3afanuii ¢ APM nipenonaBarens.

3asiBIICHHBII MaKeT CUCTEMbl HHTEPAKTUBHOTO 00yUEHHUs CHELHAIUCTOB JOKYMEHTAIbHON
CBSI3M MOJKET MPUMEHSATHCS Ha 0a3e CyIIECTBYIOIIMX KOMIBIOTEPHBIX KJIACCOB IMOCIIE YCTAaHOBKHU
Ha JICHCTBYIOIINE OTIEPallMOHHBIE CHCTEMBI 00Pa30B CIICIUATBHOTO MTPOrPAMMHOTO O0eCTICUeHUs
KTC OC, B cBsizu ¢ 4eM He MOTPEOYIOTCS KOHOMHUYECKHE 3aTpaThl HA MOHTQX M YCTAaHOBKY
peansHoro obopynoanus KTC OC.

Taxkum o6pazom, mnHTerpupoBanue nerctBytomero [10 KTC OC B IIO gns paGotsl ¢
BUPTYaJIbHBIMU OOpa3aMH OINEPALMOHHBIX CHUCTEM B COCTaBE HHTEPAKTHUBHBIX TPEHAKEPOB
MPUBOJIUT K MOSBICHUIO HOBBIX CBOMCTB MpeJiaraeMoi CUCTEMbl HHTEPAKTUBHOTO OOyUYEHUS U
K PAaCIIMPEHUI0 HMEIOIIUXCS BO3MOXKHOCTEH MO OOYYECHHIO CIECIHAIMCTOB JTOKYMEHTaIbHOM
CBSI3HM, YTO CYIIECTBEHHO IMOBBIMIACT 3((HEKTUBHOCTh M KauecTBO OOYYEHHs CHEIHaMCTOB
JOKYMEHTAJILHOW CBsi3u. Vcmonb30BaHUE MpeiaraéMoro MakeTa CHUCTEMbl HHTEPAKTHBHOTO
0o0y4YeHHUsl CHEIUAINCTOB IOKYMEHTAJIbHOM CBSA3U MO3BOJSET B MPEACTFHO KOPOTKHE CPOKH 0e3
JOTIOJIHATEIBHBIX ~ 3aTPaT OPTraHW30BBIBATH KAYECTBEHHYIO IMOATOTOBKY  CIIELMAJIMCTOB
JOKYMEHTAJIbHON CBSI3HM KaK CTAllMOHAPHBIX, TaK U MOJIEBBIX Y3JI0B CBS3H.
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MPHTMU 78.21.36
K.M.AYKAKHUEBA?!, I.LU.AILIUPOB?, M.CAMATOB?

1E6pa3uﬁ01<ub7 Hayuonanvuwiii Ynusepcumem umenu JI.H. I'ymunesa,
2. Hyp-Cyaman, Pecnybnuxa Kazaxcmat,
T eHepanbHblll wimab Boopyoicennvix Cun Pecnyoauxu Kasaxcman,
2. Hyp-Cynman, Pecnybnuxa Kazaxcmarn,
3Hauu0Hanben7 Yuusepcumem oboponwt umenu Ilepsoeo Ilpezudenma
Pecnyonuxu Kazaxcman — Enbacul, . Hyp-Cynman, Pecnyonuxa Kasaxcman

ARPOKOCMHUYECKH MOHUTOPHUHT B MHTEPECAX OFHOBJIEHUA
TOIIOTPAOUYECKHUX KAPT HA TEPPUTOPUIO PECITYBJIMKHN KA3AXCTAH

AHHoTanus. B cratbe paccmMaTpuBaroTCs MPOOIEMbl TONOTEOIE3UUECKOTO 00eCTIeYeHHs
BOWCK B ycioBusix Kazaxcrana. YaeneHO BHUMaHHE BONpPOcaM OOHOBIEHHS TONOTpadUIeCKUX
KapT (TOMOKapT). AHANU3 TeMbI UCCIIEIOBAaHUS MMOKa3all, YTO JAJISl pElIeHUs 3aJa4d HEOOXOIMMO
Ha MECTHOCTH TICPUOJWYHO BECTH MOHHTOPHHT, IO UX PE3Yy/IbTaTaM MPOBOJUTH CIICIHATHHBIC
TOTOre0Ie3NYECKUEe PAa0OTHl MO BBISBICHHIO KadecTBa M3MEHEHHS MECTHOCTH. ABTODBI, IO-
HOBOMY HOJXOJAT K OIIEHKE TOYHOCTH, IPEJIaraloT HOBBIE CPOKH M OYEPETHOCTH OOHOBIICHHS
HOMEHKJIATypbl TOMOKApT B 3aBUCUMOCTH OT uX MacmTaba. Oco0oe BHUMaHuE YAENEHO
MPUMCHCHHUIO COBPEMEHHOW KOCMHUYECKOW ammapaTypbl, TEXHUKH W TEXHOJOTHH CHEMKHU
MECTHOCTH U 00pabOTKH a3poKocMudecKoi nHdopmaiuu B mporpammuom obecrieuenun (I'NC).
B mporecce BBISBICHBI IMOJOXHUTEIBHBIC W OTPHUIATEIBHBIE CTOPOHBI TEXHOJIOTHYECKOMN
00pabOTKH M OOHOBJICHUS TOTIOKAPT.

KiioueBble cjioBa: OOHOBJIICHHE TOMOKApT, MOHHUTOPUHI, KaTErOpHH, OOBEKTHI,
9JIEMEHTBl MECTHOCTH, a’3pPOKOCMUYECKHME CHHMKH, TOMOre0Je3nYecKue padoThl, OIIEHKA
TOYHOCTH, HOMEHKJIATypa TOMOKapT, MaciTao.

Tyiiingeme. Maxkanaga Ka3zakcran karnaiiblHAa — oCKepiepAl  TOMOTeOJe3UsIIbIK
KaMTaMachl3 €Ty Mocesiesiepi KapacThIpbuiaabl. TonorpadusuiblK KapTajgapabl (TOMoKapTazapabl)
JKaHApPTy MOcelelepiHe Hazap ayaapbUiibl. 3€TTeY TaKbIPBIOBIHBIH KOPBITHIHIBICHI OOMBIHIIIA
MOcCeJIeH]l LIely YIIiH aiMakTa Mep3iMAl MOHUTOPUT JKYPri3y, ojap/blH HOTHXeJepi OoibIHIIA
aliMaKTBIH ©3repy CalachblH aHBIKTAY YIIiH apHaiibl TONOrpadusUIBbIK )KYMBICTAP JKYPri3y KaxeT
€KeHIH KepceTTi. ABTOpiap JNAIKTI Oaranayra »*aHalla Ke3KapacleH Kapaisl, MaciTaObIHa
OaillaHBICTBI TONOKApTajJap HOMEHKIATYpaChIH KaHAPTYbIH XKaHa Mep3iMaepl MEeH Ke3eKTUIIrH
ycbiHa el barnapnamansik Kamtamacei3 eryne (I"AXK) ka3ipri 3aMaHfbl Fapbllll anmaparypachH,
JKEPTUTIKTI  KepJl  TYCIpy JKOHE ad’pOFaphIIITHIK AaKMapaTThl OHACY TEXHUKAChl MEH
TEXHOJIOTUSCHIH KOJIaHyFa €peKIlle Haszap ayaapbuldsl. byn yzaepicre TomokapTaiapabl
OHJICY/IIH KOHE KaHAPTY/IbIH OH KOHE TepiC JKaKTapbl aHBIKTAJIIBI.

Tyiiin ce3aep: TOmMOKapTalapAsl JKaHAPTy, MOHHUTOPHUHI, CaHaTTap, OOBEKTLIep,
KEPrUTIKTI KEep AJIEMEHTTEP1, adPOFapPBIIITHIK CYpPETTEP, TOMOI€OAC3USIIBIK )KYMBICTAp, AIAIKTI
Oaranay, TOoKapTagap HOMEHKJIATypachl, MacIITa0.

Annotation. The article deals with the problems of topogeodetic support of troops in
Kazakhstan. Paid attention to updating of topographic maps (topographic maps).The analysis of
the research topic showed that in order to solve the problem, it is necessary to periodically
monitor the terrain and carry out special topographic works based on their results to identify the
quality of changes in the terrain. The authors, applying a new approach to the assessment of the
accuracy, suggest a new date and priority update of the nomenclature of topographic maps based
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on their scale. Special attention is paid to the use of modern space equipment, equipment and
technology for suryeying and processing aerospace information in software (GIS). In the process
identified the positive and negative aspects of processing and updating of topographic maps.

Key words: updating topocards, monitoring, categories, objects, terrain elements,
aerospace images, topogeodesic work, accuracy assessment, topocart nomenclature, scale.

[IpobGnema oOHOBIIEHUS TOoNOrpaduUecKux KapT (KapT) SBISICTCS OJHOW M3 IIEHTPATbHBIX
npobsieM Tomnorpado-reoae3ndeckoro odecrnedeHus 3aaad pa3BUTHS SKOHOMHKH, COLMATbHON
cdepsbl, a TakKe yKpervieHre 0e30MacHOCTH TOCyJapCTBa.

B ycnoBusix, xorma tomorpaguuecKkue KapThl BCETO MacIITaOHOro psga yXKe CO3/aHbl,
pemieHue HTOW MpoOieMbl g Tomorpado-reofe3snvyeckod OTpaciu CTpaHbl CTAHOBSITCS
IIEPBOOYEPETHOM.

[Tonnep>kanue BceX KapT B COOTBETCTBHM C COBPEMEHHBIM COCTOSSHHEM MECTHOCTHU
TpeOyeT CyIIECTBEHHBIX OSKOHOMHYECKHMX 3arpar. Jns mpuMepa, NpH HCHOJIH30BAHUU
doroTonorpadudyeckoro Meroaa OOHOBJIEHHSI Tomorpaguueckux KapT [0 MarepraiaMm
COBPEMEHHOM a’po- MM KOCMHUYECKOH CBEMKH MECTHOCTH Ha OOHOBJIGHHE OJHOTO
HOMEHKJIaTypHOTO0 JiicTa KapT macmTaba 1:25 000 3arpaunBaercsa 10 20 u 601ee TEXHUKO-THEH
(kamepanbHBIE W TIOJIEBBIE PabOTHI) B 3aBUCHMOCTH OT CTEIIEHH COBPEMEHHOCTH U KaTETOPHH
TPYAHOCTH HOMEHKIaTypHoro iucra. ComocTaBUMbIE 3aTpaThl TpyAa TpeOyroTcs U Ul
OOHOBIICHHSI TOTOTpaPUUECKHX KapT 0ojiee MENKHX MacmTabOB METOJIOM KapTOrpapuuecKou
reHepanu3anuu. [1o3TomMy B 1eIsX IKOHOMUU MaTE€pPHANIbHBIX, TPYJIOBBIX M (DMHAHCOBBIX 3aTpaT
TpeOyeTcsl MPOyMaHHBI HAYYHBIH MOAXOJ K IUIAHUPOBAHUIO MEPUOIUYHOCTA U OUYEPEIHOCTH
paboT 110 OOHOBIICHHIO KapT pa3IMYHbIX MaciTabos [1].

B cratbe paccmarpuBaeTCcsi BO3MOXHBIA BapHaHT a’pPOKOCMHUYECKOTO MOHUTOpPUHTA B
MHTEpecax OOHOBIEHUS KapT Ha Tepputopuio Pecmybnuku Kazaxcran.

Teppuropusi PK cymectBenHo pasmuyaercss no ¢usuko-reorpapudyeckum (OI'Y) u
KIIMMATHYEeCKUM YCIOBUSIM, HHTEHCUBHOCTH Pa3BUTHS MPOMBIIIIIEHHOCTH, CEIbCKOTO XO035SHCTBA
u japyruMm (akropam. COOTBETCTBEHHO M TIPOILIECC CTapeHUs KapT MaTepHalioB HE Oyrer
OJIMHAKOBBIM /ISl Pa3jMYHbIX pailoHOB. HauGonpImuM U3MEHEHHSIM U3-3a BIUSHUS Pa3TUYHBIX
($aKTOPOB MPUPOIAHOTO, HKOJIOTUYECKOTO M TEXHOTCHHOTO XapaKTepa IOBEpPraroTCs IOXKHBIC
paiions! PK.

B »sTOl CBSI3M, OOBEKTOM a’pOKOCMHUYECKOTO MOHUTOpUHIa BbIOpaH HOXHBIM peruon
CTpaHbl KaKk Han0boJee BAXKHBIN B 9KOHOMUYECKOM U CTPATErHUeCKOM OTHOIICHUH (Tabnuia 1).

C ToukM 3peHHs a’POKOCMHUECKOIO0 MOHMTOPHMHra B MHTEpecax OOHOBJIEHMSI M BbIOOpa
MaciTaba 0OHOBIsIEMbIX KapT FOXHBIN pernoH nesnecoodpasHo pa3ienuTh Ha TpU pailoHa.

| paiion (FOxnHo-Ka3zaxctanckas o0iacTe M NpUTrpaHUuYHblE paiioHbl ¢ PecmyOnukoit
V36ekucTan) — mnpeacTaBiseT coOoil paBHHHHYIO, XOJIMHCTYIHO MECTHOCTh. HeoOxomumocTh
JIETaJbHOTO W3YYCHHSI MECTHOCTH B CBSI3M C WHTEHCHUBHOCTBIO DPA3BUTHSA paiioHA W €ro
BaXHOCTHU B ONIEPATUBHO-CTPATETHYECKOM OTHOIIEHUH 00ycIaBiIuBaeT BpIOOp Macmitadba — 1:25
000 (o6wem 123 wn). [Tnomane paiona — 9225 KB. KM.

Il paiion (ropHast yacTb TEppUTOpPUI BOJIU3M IOKHBIX I'paHUIl perroHa ¢ PecnmyOnukamu
Kuprususs m V30ekucran) — mpeacTaBisieT COOOW TOPHYIO, BBICOKOTOPHYIO MECTHOCTD.
Heo6xoauMocTh OTOOpaXeHUSI COBPEMEHHOTO COCTOSIHUS TOPHBIX JIOPOT, PEK, MPOXOAOB U
TPYAHOIIPOXOJUMBIX YYacTKOB TOCYAAapCTBEHHOW TpaHUIbl 00ycCliaBIMBaeT BBIOOp MaciuTadba
1:50 000 (o6wem 122 um). [Tnomane paitona — 36600 kB. KM.

1l paiioH (penKOHaceleHHbI YYacTOK NpUTrpaHUYHOM Tmosockl ¢ PecmyOnukoi
V36ekucran, pailoH ApalbCKOrO MOpsS M CEBEpHas 4YacThb pEruoHa). MasoBbIpasUTeIbHbIE
dbopmbl penbeda, peakas 3aceIeHHOCTh, OCTHOCTh HAa OPUEHTHPHI BBI3BIBAET HEOOXOIUMOCTH
0oTOOpa’keHHsI Ha OJHOM HOMEHKJIATYpHOM JIMCTE OOJNBIIMX IUIOMIAJed W OOHOBICHMS KapT
maciraba 1:100 000 (o6wem 297 u/m). Inomaas paiiona — 356 400 kB. km [2].
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HeoOxoaumblie cpoki OOHOBIJIEHUSI KOHKPETHO ISl KQXKI0TO paiioHa yCTaHOBUM UCXOMS U3
aHajgn3a BO3MOXHBIX HM3MEHEHMM Ha MECTHOCTU. B KadecTBe KpHUTEpHUEB, OINPECISIOIINX
HE00XO0IUMOCTb OOHOBJICHUSI KapT, IPUMEM:

- B&XHOCTb U3MEHUBIIUXCS 3JIEMEHTOB MECTHOCTH;

- CTerneHb COBPEMEHHOCTH KapT;

- COOTBETCTBHE TOYHOCTHBIX XapaKTEPUCTUK KapT TpeOOBaHUSM  HOPMATUBHO-
TEXHUUYECKUX JIOKYMEHTOB.

[To BaxxHOCTM OOBEKTHI M 3JIEMEHTHI MECTHOCTH, IOKa3bIBAEMbIE€ HA KapTe, YCIOBHO
MOJpa3/IeNAI0TCA Ha TpU KaTeropud [1].

K mepBoii kaTeropuu OTHOCATCS OOBEKTHI U DJIIEMEHTHI MECTHOCTH, U3MECHEHHUE, TIOSIBIICHUE
WM UCYE3HOBEHHE KOTOPBIX CYIIECTBEHHO BJIMSIET Ha MIPUHUMAEMBIE [0 KapTe PELICHUS.

Ko BTOpOii KaTeropuu OTHOCSATCS OOBEKTHI U DJIEMEHTHl MECTHOCTH, H3MEHEHHE KOTOPBIX
BIMSET Ha MPUHUMAEMble MO KapTe pEeUIeHHs JUIIb B TOM cliydyae, €ClIH 3TH H3MEHEHHUS
nocturaroT 20% u Goree.

K Tperbeit kareropun OTHOCSATCS OOBEKTHI U AJIEMEHTHl MECTHOCTH, U3MEHEHUE KOTOPBIX
HE OKa3bIBAIOT CYIIECTBEHHOTO BIIMSHUS HA MIPUHUMAEMBIC TT0 KapTe PEIICHUS.

CreneHnb COBPEMEHHOCTH KapT oOmpeiesiach IMyTeM aHaiu3a o0beMa M XapakTepa
W3MEHEHUN MECTHOCTH.

Pe3ynbrarhl aHanmm3a CTENEHW H3MEHEHHS SJEMEHTOB MECTHOCTHU pa3HBIX KaTeropuit
BaXHOCTH, XapaKTEPHBIX Il paccMarpuBaemMoro perrvona PK, npusenens: B Tadimie 2.

Crenenb COBPEMEHHOCTH KapT ONpeesiuiach no Gopmyie:
C% = [1 - 0.23*(V2 — V1)]*100% , (1)
raec V1 158 V2 — KaTGFOpI/II/I CJIOXKHOCTH HOMCHKJIaTypHI)IX JIMCTOB 0 U ITIOCJIC I/ICHpaBHCHI/IfL
HpI/I HaJIMYUU MaTCpUaIOB a3pPOKOCMOCBEMKH CTCIICHb COBPCMCHHOCTHU MOXXHO OLCHUTD
[0 KOHTPOJIbHBIM y4YacTKaM IMyTeM HX AelnpupoBaHus. Pacuer creneHu COBPEMEHHOCTH B
TaKOM CJIy4dac BBIIIOJIHACTCS 110 (bopMyne:
C=____ *100% )
(N +n)
raec N — o61uee KOJIMYECTBO O6’beKTOB B I[MPpEACIIax OLICHUBACMOI'0 Y14aCTKaA,
N — KOJIMYECTBO U3MEHUBIINXCS O6L6KTOB (BKJ’IIO‘{a}I yTpaquHHe).

Ilo pe3ynpraTram aHanu3za:
10

C =
(10+5)
I[J'ISI paccMaTpuBaACMOI0 peruoHa CTCIICHb COBPEMECHHOCTHU KapT COCTABJIACT =66 %.
I/ICXOI[}I U3 BBINICU3JIOXCHHOI'O, JIMCThI TOHOl"pa(l)I/I‘-IeCKI/IX KapT, IMOKPBIBAIOIINC ,Z[aHHBIfI
PEruoH, MOAJICIKAT OOHOBJIEHUIO C YaCTHYHBIM NEPECOCTABIICHUCM OTHACIBHBIX J3JICMCHTOB
COJACPpKaHUA KapThl.
I[J'ISI ONpCACIICHUA TCPUOANIHOCTU OOHOBIIEHUS KapT BOCIIOJIb3yEeMCH CJ'IG)IYIOH.ICI\/'I
3aBUCUMOCTBIO:

*100% = 66,6%

n

K2 P
T = o ! ©)
b=y i i
rae T — nepuoauuHOCTh OOHOBIIECHUS,
K — xoadduniueHT, onpenensomui Heo0X0MMOCTh 0OHOBIICHUS KapT,
Pi — Bec oObekra (dneMeHTa) MECTHOCTH, ONpEIENSIONIMA ero CBOWCTBAa W BIMSHHE Ha
BBITIOJITHEHHE KOHKPETHBIX 3a]1a4, peraemMbix 1o kapte (P1— ot 0 go 1.0),
Ps — Bec (3HaunMocTh paiiona) (Ps— ot 0 10 1.0), moka3arenb BaXXHOCTH paioHa,
Ci— cTereHb TOIOBOTO H3MEHEHUST 00BEKTOB (JIIEMEHTOB) MECTHOCTH, B %0.
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Tadauua 1 - Pacuer nepuogu4HoOCTH 00HOBJIEHUSI TONOTrPagUYecKUX KapT HA TEPPUTOPUIO
1O:kHor0 peruona PK

Ne p/n 3H;{::BM(0;";I; Beca 31emenToB MectHocTH (Pi) CpenﬂemHOBon/: pmenemue (C) })16?::;;“
P ’ HI a r P | HO| 1 r P (ner)
1 1 1 0,9 0,7 1 10 5 1 05 55
2 0,9 1 1 06 08 8 |3 2 05 65
3 07 06 0,9 1 05 5 |1 5 0.1 86
[Ipumeuanue: HIT — HaceneHHbIE TYHKTHI,
M — noporu;
I' — runporpadus;
P — penbed.
W3 Bbuuciienuit mo ¢opmyne (3) MOAydMM CIACAYIOIIME OYEPEAHOCTh M CPOKU
OOHOBJIEHHUS:
Paiion
Nel -B | ouepenp — yepes Kaxapie 5 JeT;
Paiion
Ne2 - Bo Il ouepenp - yepes kaxabie 7 J€T;
Paiion
Ne3 - B Ill ouepens - uepes kaxspie 9 neT;

Ta6auuna 1 - npoxosxeHue

Paiionn

Paiionnt

Ilocceiinble noporw,
Tpy6onposos! u JISII roc
3HA4YEHHMS, KPYIHbBIC 03epa 1

LEHTpPHI U IIpoune
ropojia, JKele3Hble U
HI0CCeIHbIE TOpOTH,

MacCCHUBBI OCYIICHHS U
O0OBOJIHCHUS 3€MeJIb,
Kopennsie
N3menenus
HanmenoBanmii
I'eorpaduaeckux
OOBEKTOB

CrerneHb CrerneHb IIpu Ileneco-
M3MEHEHUS U3MEHEHUS | JOMYCTHMOM obpa3Hble  BHJIBI
CTETIeHU pabot
Paiion Nel Paiion Ne2 Paiion Ne3 H3MCHEHHUA
(2ycmonacenennvl | (cpeonenacen (peokonacenennwiii)
i) eHHbLIL)
DJ1eMEeHTHI NePBOi KaTeropHii BasKHOCTH
I'ocrpanuliibl, IPOMBILUIEHHBIE U | ~20% I'ocrpanuel, ~10 % Menee 10% | OOHOBIEHUE
aJMMHUCTPATUBHBIE LEHTPBI U MIPOMBIIIUICHHEIE U JIMCTA KapThl
MIPOYHE TOpOJa, KEJIE3HbIE U aIMUHUCTPATUBHBIE (ipu creneHn

COBPEMEHHOCTH
menee 50%
JIMCT JTOJKEH

BOJIOXPaHWININA, CYIOXOIHbIE TpyOOnpOBOIBI U HepPeCcOCTaBIATh
PEKH M KaHAIIbI, MATUCTPAJIbHEIC JIDII roc 3HaveHus, cs)
Y MEITMOpATUBHBIE KaHAJIbI, KpYIHBIE 03epa OxoHUaTenpHOe
KPYIHBIE MacCHBBI OCYLICHHS U BOJIOXPaHMJIHINA, pelieHne
obBoHeHUs 3eMenb, KopeHHble CYHOXOIHBIE PEKH H NPUHUMAETCS C
N3MEHEHHUsI HANMEHOBaHHUI KaHaJIbI, y4eToM
reorpaYecKiX 0OBEKTOB MarucTpaibHbIe U W3MEHEeHHI
MenuopaTuBHbIE 00BEKTOB 2
KaHAJIbI, KPYITHBIE KaTeropuH.

DJleMeHTBI BTOPOii KaTeropuii Ba;KHOCTH

20




PI:xbOUU F'bIJIBIMH EHBEKTEPI

Ne3 (41), 2020

HAYYHBIE TPYAbI BUNPIOuC

I'panuip! obnacTeil, MeCTHBIE ~ 40% I'panunpl obnacreit, ~ 40% 1020% OOGHOBIICHHE
OpPEIMEThl U OPHUEHTHUPBI, ITOCEIKH MECTHBIE TPEIMEThI 1 OpHI'HHANA KapThl
TOPOJCKOr0 ¥ CENBCKOro THA, OPHEHTHPBI, TOCETKU (yacTuyHOE
TPYIIIBI CTPOCHHH, OTETbHbIC TOPOZICKOTO H CENbCKOro MepecocTaBIeHue
CTPOCHHS, YIY4ILICHHbIC TPYHTOBBIC, THNA, TPYIIIBI CTPOCHUIA, OTJEIBbHBIX
TPYHTOBBIE JOPOTH, TPOIIBI, OTJICIIbHBIE CTPOCHHS, 3JIEMEHTOB
Tpy6onpoBoas u JIOII, cBs3u yJIy4lIeHHbIE COZIeprKaHUS)
MECTHOT'0 3HaYCHHSI, HEOOJIbIINE IPYHTOBBIC, TPYHTOBBIC
o03epa U BOJOXPaHHIIMILA, JIOpOTH, TPOIIBI,
HECYJOXOTHBIC PEKH, TpybompoBoasl u JIDII,
UPPUTALOHHBIE M MEJIHOPATUBHBIC CBSI3U MECTHOTO
KaHaJibl, HEOOJIBIINE MaCCHBBI 3HAYCHHUS, PYUbH U
OCYILICHHS U OOBOIHEHHUS 3EMelb, KaHaBbl,
U3MEHEHUs penbeda BOJIOUCTOYHHKH,
(MCKYCCTBEHHBIC, €CTECTBEHHBIE), JpeBecHas U
BOJIOMCTOYHUKH, APEBECHAS U KyCTapHHKOBast
KyCTapHHKOBAsl PaCTHTEIBHOCTD, pacTUTENBHOCTD, O0J0Ta
60JI0Ta M COJIOYAKU HEMPOXOIUMBIC, M COJIOHYAKH,
HW3MEHEHUS HANMEHOBaHHU I H3MEHEHUs penbeda
reorpa)uueckux 00BbEKTOB (MCKyCCTBEHHEIE,

€CTECTBEHHBIE),

HM3MCHEHHUS

HauMEHOBaHUN

reorpaMyecKux

00BEKTOB, H3MEHEHHUS

MOSICHUTEIBHBIX

TIO/IUCEH, CTEHBI U

orpasl

DJiIeMeHTBI TPeTheil KaTeropuii Ba;KHOCTH

CTeHbl U Orpajpl, TPOIbIL, PYyYbd U | ~ 60% JlyroBas 1 cTemHast ~60% IMpu mro6oit Jluct kapTel He
KaHaBbI, JIyrOBasi U CTEITHAsI PacTHTENBHOCTD CTETeHU O0OHOBJIAETCS
PacTUTENILHOCTB, 00JI0Ta COJIOHYAKH HU3MCHEHHUS
[POXOJUMBIE, BOJOHUCTOUHUKH

Ta6auna 2 - PekoMeHAaUUU MO UCMOJIb30BAHHI0O MaTepHAIOB Kocmudeckoro /133 mpu

00HOBJIeHMH TONOrpaduIecKuX KapT

Oran Bupe! pabor Pesynbrar

Nel IpenBaputenbHas oleHKAa W3MCHEHMH B Ipenenax HoMeHkaaTypHoro | ITo pesyabTaTam 3THX paboT, JOIKHBI OBITH
JHCTa C HCIIONB30BAaHMEM OTKPBHITHIX HCTOYHHKOB KOCMHYECKHX | ONpPEHENIeHBI Y4acTKU MaKCHMaJbHBIX
cunmkoB (Landsat8 wu Sentinel2) s BemmonHeHHsT paGoT MO | M3MEHEHHWH M HPEAIOJIOKUTEIbHBIE OOBEKTHI,
Bu3yanbHoMy nmemmdpupoBanuto  (visual change detection) wu | momBeprummecs — u3MeHeHusM  (TIOSIBUIKCH
TIPUMEHEHNEM aBTOMATHYECKHX aITOPUTMOB OIPEIEICHUS] I3MEHEHHH | HOBEIE, HCUE3IIH IIPEKHHE).
(automatic change detection). ITonyueHHBIE MaTepHabl TOJDKHBI OBITH Jlo/mKHBl OBITH JaHBI MPEIBAPUTENbHBIC
COIOCTABJICHBI C HMCIOIIUMHUCS TONOrpaQHYECKUMH KapTaMH, a TaKXKe | OLECHKH:
C IOCTYIHBIMH OHJIAIfH KapTOTrpaUuecKUMU CEPBHCAMH, COAEpPIKaIINe 1)  Crenenb COBPeMEHHOCTH KapThl;
0a30BBIil CIIOI B BHJIE CHUMKOB CBEPXBBICOKOTO paspemrenus (Google 2)  Kareropun BaXKHOCTH
Kaprsl, Snnexc Kapts u T.1.) N3MEHUBIIHXCSI O0BEKTOB;

No2 3aka3 M BBINOHEHHE PabOT 10 a3pOKOCMHYECKOil cheMKe Ha ydacTkn | ITo pesympraTam 3THX paboT, JOIKHBI OBITH
HOMEHKJIATYPHBIX JINCTOB TOIOTpadUIecKHX KapT, Ha KOTOPBIX: OIIpe/eIeHbl OKOHYATENbHbIe KPHTEPUH:

1) TlomxomsT IUIAHOBBIE CPOKH BBIIOJIHEHHS paboT 110 1)  Crenenb COBPeMEHHOCTH KapThl;
obnosnenuro TK 2)  Kareropun BaKHOCTH
2)  BoisiBiieHbI 3HAYHTENbHbIC H3MEHEHHS U CTENICHb HN3MEHUBIIHUXCSI 00BEKTOB;
coBpemenHocTd TK Huzkas; ITocre 3TOro  HPUHATEI ~ pEIICHUS IO

TTapameTpbl ChbEMKH H MOTYYEHHBIX a9POKOCMUYECKHX CHUMKOB obnosennio TK u Haubonee 3ddekTHBHOMY
JIOJDKHBI OTBEYATh TPEOOBAHMSAM IO OOECIIEUCHUIO TOYHOCTHBIX U METOy, C HCIOJIB30BAHHEM HMEIOLINXCS
JlemndpoBOYHBIX XapaKTEPUCTHK 110 Pe3yIbTaTaM MaTepHaoB a3pOKOCMHIECKUX CHUMKOB.
(oTorpaMmeTpHIecKoi 00pabOTKH.

Ne3 BemmonHenne  nemm@pupoBaHUs  adpOKOCMHYECKHX CHHMKOB B | Martepuaist JemndpUpoBaHUs
KOMIUIEKCE € JOCTYIHBIMH OTKPBITBIMH HCTOYHHKaMH HMH(OPMAIHM | a’pOKOCMHUYECKHX CHHMKOB C aKTyaJabHON
(2I'IC, Sunexc Kaprer (Hapoxnas kapra ¥ T.A.) AT ONTHMH3ALMU U | WH(opManueil 1 JaibHeHIero 0OHOBICHUS
YCKOPEHHS paboT KaMepajbHOTo JAeHIH(pPUPOBAHUS, Y YMEHBIICHHS TK.
TIOJIEBEIX paboT.

Ha I paiion — ucnonb3oBaTh MaTepuanbl a’dpodOTOCHEMOK HIM KOCMHYECKUX CHUMKOB
cBepxBbicokoro paspemenuss (or 1,0 m g0 30 cm), uyro oOecneuur OOHOBIEHHE
KPYITHOMACIITAOHBIX KapT. ADPOKOCMUYECKHAE CHUMKH TTO3BOJISAT MMPOBECTH JCTATBHBIN aHATN3
MECTHOCTH, TaK Kak oOecreunBaeTcs pasperieHue 10 1 merpa u jyunie (HECKOIbKO JECATKOB
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CM) B pa3HbIX CHEKTPaJbHBIX 30HaX, YTO I[O3BOJIUT YBEPEHHO Jemu(pupoBaTh
MPOMBINIICHHBIE, CETbCKOXO3SIICTBEHHBIE 0OBEKTHI PACTUTEIILHOCTH U MTOYBHI.

Ha II u III paiioHpl — MCHOJB30BaTh MaTepHaIbl KOCMUYECKOW CHEMKH, YTO 00ECIeUUT
MOJTy4eHUE UCXOTHON MH(OPMALIUK O MECTHOCTH Ha OOJIBIINE IJIOMAAN B KpaTUalIIIFe CPOKU U
s¢dextuBHON SKOHOMHU. (OO30pPHOCTH KOCMHMYECKHX CHHUMKOB, BBICOKAas TOYHOCTbD,
BO3MOXXHOCTh CHEMKH YYXXOW TEPPUTOPHH M 3aXBaT OJHHUM KaJpPOM OOMIMPHBIX TEPPUTOPUIN
MO3BOJIUT 3a(UKCUPOBATh COCTOSSHUE MECTHOCTH Ha OOLIMPHYIO TEPPUTOPUIO B OAMH
bu3HYeCKUii MOMEHT BPEMEHH U B OJJUHAKOBBIX YCIIOBUSX OCBEIICHUS M COCTOSHUS MPUPOIHON
CpEeIbL.

[IpocTpancTBeHHOE pa3pelieHue a’pOKOCMUYECKHMX CHHMKOB W TapaMeTpbl ChEMKHU
BBIOMPAIOTCS B 3aBUCHUMOCTH OT MaciiTaba oOHOBIsieMOil Tomorpaduyeckoil KapThl, (U3UKO-
reorpaUuecKux yCIOBUN paiioHA ChEMKH.

VYcenouss kocmudeckodt ¢gorockeMkn (KDC) nmomkHbl obecnieurBaTh BO3MOXKHOCTH
doTrorpaMMeTpUYeCcCKOl 00paOOTKH CHUMKOB M HEOOXOIMMYIO IOJHOTY W JIOCTOBEPHOCTH
neumdpupoBanus Tonorpaduyeckux o00bekToB MecTtHocTH [3]. Ha Tekymmii MOMeEHT,
oOmenpru3HaHHON  A(PQPEKTUBHON  TEXHOJIOTHEH Ui OOHOBICHHUS  KPYITHOMACIITAOHBIX
tonorpapuuecknx kapT (ot 1:10 000 m menbue) SBISICTCS HMCIOJIB30BAHUEM KOCMHUYECKUX
CHHUMKOB BBICOKOT'O M CBEPXBBICOKOTO Pa3peIICHHUS.

s cokpallleHuss CpPOKOB TMOJEBBIX pPAa0OT MoseBoe 00cieoBaHHUE BBICOKOTOPHBIX H
MYCTHIHHBIX ~PAOHOB IEJIECOO0PAa3HO TPOU3BOJAUTH C HCIOJB30BAHUEM OCCHMIOTHBIX
JeTaTelbHBIX ammapatoB ¢ Buaeodukcanuii u3zoOpaxenus. B ciydyae HEBO3MOXXHOCTH
BBITIOJIHEHHSI TaKUX IOJIETOB PEKOMEHIYETCS MCIOJIb30BaHUE MUJIOTUPYEMOM MaJlOW aBHAIUU
WK BEPTOJICTOB, OMOJIHSS €ro MPU HEOOXOJMMOCTH Ha3eMHBIMU TIPOBEpKamMu [4].

[lepen mosieBBIM OOCJIEIOBAHMEM HACEICHHBIX ITYHKTOB PEKOMEHAYETCS HCIOJIb30BaTh
JIOCTYIIHbIE OTKpBIThIC OHJaiH KapTtorpaduyeckue cepuchl (2 T'MC u Sumexc Kapter) mis
OTIPEIETICHUS BCEX COLMAIIbHBIX U IPYTUX BUIOB OOBEKTOB, BAKHBIX /711 HaHeceHust Ha TK.

B MaokoHTYpHUCTBIX M TPYJHOJIOCTYIHBIX pailoHax 2 U 3 11e51eco00pa3Ho KCII0JIb30BATh
SPKO BBIPAKEHHBIE OOBEKTHI MECTHOCTH W MPOBECTU HA HHUX T€OJE3MUECKHE PaOOTHI C IEIBIO
UCTIONIb30BaHUsI B KauyeCTBE IUIAHOBO-BBICOTHOTO OOOCHOBaHUS MpU (HOTOTPHUAHTYISIIUOHHBIX
nocTpoeHusx. [lomydeHHbie pe3yabTaThl YpaBHUBaHUS, a Takke U(poOBbIE Moaenu penbeda u
OopTO(OTO MO3AUKHU JIOJDKHBI TIPONTH ATAl OLIEHKU TOYHOCTU. B KadecTBe TallOHOB MpU OIEHKE
TOYHOCTH JIOJDKHBI OBITh HCITOJIb30BAHBI M3BECTHBIC JUTMHBI JTMHUA U UX a3UMYTHI, TOBEPXHOCTH
PaBHBIX BBICOT, HAIIPUMEP 3EPKAIO BOIOEMOB (B paiioHe Apaibckoro Mopsi) [5].

AHanm3 BO3MOXXHOCTEH COBPEMEHHBIX CPEACTB ChEMKH MO3BOJISIOT BRIOPATh KOCMUYECKHE
anmapathl 0 KPUTEPHSIM «TEXHUUECKHUE XapaKTePUCTUKU — (P (HEKTUBHOCTD PEIICHUs 3a1a4H —
CTOMMOCTh JaHHBIX». Ha Tekylmui MOMEHT HAET aKTUBHOE Pa3BUTHE PHIHKA KOCMHYECKOTO
JTUCTAHIIMOHHOTO 30HAUPOBaHUs 3eMiau. Ha prlHKe MPUCYTCTBYIOT TaKHe KPYIHbBIE UTPOKU Kak
Maxar Technologies, Airbus Defense&Space, Planet Labs, a Taxke u 0Oojiee MOJOIBIE
yuactHukn SATREC, 21AT, SpaceView u T1.1. BbiCOKHii YpOBEHb KOHKYPEHIIUH MEXIY
JUJepaMH W HOBBIMH HUTPOKAaMHU IPUBOJUT K POCTY TEXHUYCCKUX XaPaKTEPUCTHK
(IpocTpaHCTBEHHOE pa3pelieHue, TOYHOCTh, PAIMOMETPUIECKOE KaueCTBO), K CHIKCHUIO IICHBI
ChEMKH, TOSIBJIEHUIO HOBBIX MPOJYKTOB M CEPBHUCOB, KOTOPBIC pa3pabaThIBAIOTCS CIEIHUATBLHO
TUTSE 327124 3aKa34UKOM.

Jns cpaBHeHHs B Tabnuie 3 MPEACTaBICH CIHCOK IMPOAYKTOB Ha 0a3ze KOCMHUYECKHX
CHUMKOB, HaH0OJIee YaCTO UCIOIb3yeMble TSl pelleHHsl 3a/1a4 OOHOBIEHHS Tonmorpaduueckux
Kapr.
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Ta6auna 3 — Cnucok MpPoAyKTOB HAa 0a3e KOCMHUYECKHX CHUMKOB

Ne Mpoaykr IpumeHnenue IpeumyuiecTBa/HeI0CTATKH OoHoBaenue/coznanne TK,
Macimrad
1 Kocmmueckue IIpumensitorest st IIpeumymiecrna: Oo6nosnenue TII B
CHHMKH, BBITIOJTHEHUS [TonHbIi KOHTPOJIH TpOLIEcca padoT; Macmrabe 1:5000
HMCXOIHUKHU CaMOCTOSITEIbHON B03MOXXHOCTB 110JTy4€HHsI BBICOKOI Oonoiienne/co3nanue TK B
(oTorpamMmmerpulecKoit TOYHOCTH; macmrade 1:10 000 u menbue
00paboTKH ¢ CO3aHUuEM HenocraBku: 3arpaTHblii mpouecc 1o
LIMP u oprodromozank BPEMEHU U pecypcam;
2 T'oToBbIC IIpumensitorest s IIpeumymiecrna: Jlnst co3manus
udpoBbIe obHoBeHus nudopmarmu o | [To3BossIeT MHOTO3HAYUTEIBHO YCKOPUTH | OPTOHOTOMO3AHKU:
Mojenu penbeda | penbede B BUIE mpouecc, B3aMeH —HpopospkuTensHoro | OonosneHue TII B macmrabe
ropm3onTanei Ha TK, wiu B | mpomecca  pyunoro  m3BiedeHus u | 1:5000
kxauectBe LIMP s penaktuposanus LIMP. Oo6HoBeHue/co3nanue TK B
OpTOTpaHCHOPMUPOBAHHS Henocrarku: macmmrabe 1:10 000 u menbue
KOCMHMYECKHX CHHMKOB, B Beptuxanbnas ToyHOCTH TroToBbIX LIMP
npouecce ®I'M 06paboTku. | He mo3BoisieT OOHOBIATH HHpopMarmio o | C LETbI0 OOHOBIICHHS
penbede B Buze ropusoHtaneir Ha TK M | uHpopmaumu o penvede B BHAE
1:10 000 TOPU30HTAJICH:
OoHnosiienne/co3ganue TK B
macurrabe 1:25 000 u Menbue
3 T'otoBble IIpumenstorcs B KauecTse IpeumymiecTna: O6nosrenne TK B macmrabe
opTodoTo- roroBoro mpoxykra miasi | IlosBomsier MHOro3HauntenbHo yckoputs | 1:25 000 u menpue
MO3aUKH paboTsl 110 ouuppOBKE 1 npotecc, 3a cuer HCKIIIOYEHHS
obnosienuto TK. I'oToBble NIPOLEYPBI (oTorpamMMeTpHIecKoit
OpTOOTOMO3aUKH  HMMEIOT | 00pabOTKH M TOIYYCHHS YK€ TOTOBOTO
CBOH «3aBOJICKUE» pe3yibTaTa.
XapaKTEePUCTHKHI Ka4ecTBa. Henocrarku:
TouHOCTH JaHHBIX T'OTOBBIX B cirydae HEOOXOIUMOCTH
0pTOo(hOTOMO3aHK HO3BOISIET | MOBBIIIECHHS ILIaHOBOH TOYHOCTH
cpa3y NPUCTYIIUTH K 0pTo(hOTOMO3aUKU , OTCYTCTBYET
mporeccam BO3MOXKHOCTB BBITIOJIHCHYS
e ppupoBaHus U (oTorpamMmmeTpHIecKoi 00pabOTKH.
onudpoBKU KapT.

I[J'IH CpaBHCHHSA B Ta6J'II/II_[e 4 NPUBCACHLI IIPUMCPBI PA3JIMYHBIX HNPOAYKTOB Ha Oaze
KOCMHYECKON ChEMKH U UX IMOCTaBIINKU. vy KaXXI0Tro uX MPOAYKTOB UMCIOTCA CBOU IMMOABUIEI,

OTIIMYAOIIUECA 110 TCXHUYCCKUM XAPAKTCPUCTHKAM U CTOUMOCTU [6]

N3 nokazareneit Tabmmi 3 U 4 BUIHO, YTO 7 OOHOBJICHUS JINCTOB KapT MaciiTada 1:25
000 moAXOAAT KOCMYHECKHE CHUMKH (MCXOMHHKH) co crnyTHukoB KazEOSat-1, WorldView
1-4, GeoEye-1, Pleiades, a Takxe roToBbIe OpTOPOTOMO3aNKN HA HX OCHOBE;

Jlns oonoBnenus TK wmacmraba 1:50 000 m 1:100 000 nHambonee mmOAXOMSIIAM
IpOJyKTOM OyIyT ToTOBBIe OpTOodhoToMOo3anku B Buje PlanetBasemaps, VIVIDu OneAtlas.

Tabéamnua 4 - XapakTepucTHKAa CHUMKOB KOCMH4YeCKOro gotorpadgupoBanus

macmra6os 1: 10 000-1:1000 000. - M.: Boenusnar, 1984. — 379 c.
2 PykoBojucTBo 1o hotoTonorpadudeckum padoram. Y.1. - M.:PUO BTC,1981.— 298 c.
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Ne IIpoaykTt IIpenJioskeHne Ha pbIHKe IocTaBmmkn
1 Kocmuueckne — cummkn, | WorldView 1-4, GeoEye-1, Pleiades, KompSAT, Maxar Technologies, Planet Labs, Airbus
HCXOJHUKA KazEOSat, SkySat, PlanetScope D&S, Kazakhstan Gharysh Sapary,
2 T'oroBeie mu¢possie | WorldDEM, VRICON, AES, A3WD Airbus D&S, Maxar Technologies
Mozenu penbeda
3 T'oroBsie OneAtlas, Planet BaseMaps, VIVID Airbus D&S, Maxar Technologies, Planet
OpTO)OTOMO3aHMKH Labs
CIIMCOK JIMTEPATYPbI
1 OcHOBHBIE IIOJIOXKEHHSI IO CO3JaHUKD U OOHOBJIEHHIO TOHOI‘pa(I)I/I‘{eCKI/IX KapT

3 Xpyw P.M. u np. ®otorpammerpus. - M.: Boennsnat, 1989. — 188 c.
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4 PykoBojacTBO 1Mo a’podoTocheMke B Kaprorpaduueckux memsx (PAD-89). - M.: PUO
BTC, 1989. -197 c.

5 Kuenko O.I1. Breaenue B KocMUYECKOE NMPUPOJOBEIACHUE U KapTorpadupoBaHUE. -
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MPHTHU 49.43.29
III.B.AKCEHOB!

1 .
Boenno-unsicenepuviii uncmumym paouo31eKmpOHUKY U CE53U,
2. Anmamul, Pecnyonruxa Kazaxcman

DMR (DIGITAL MOBILE RADIO) - HOBBIN
INPOPECCHUOHAJIBHBIN CTAHJAPT PAAMOCBA3U

AHHOTanusi. B nanHO# cTraThe paccMaTpUBAETCs BBIBOJA M PACIPOCTPAHCHHUE CTaHIapTa
DMR (Digital Mobile Radio), mpoBeaeH kpaTKuil aHaiau3 TEXHOJIOTHHA HU(GPOBOH paanoOCBs3y,
yKazaHbl NpeuMmyinecTBa TexHojorun DMR B cpaBHeHWH ¢ aHAJIOTHYHBIMH WU TTOXOXHUMH
TexHoJorusmMu. OmnucaHbl MEXaHW3Mbl YacTOTHOTO W BPEMEHHOTO pa3/IeJiCHHs] KaHAJOB,
OYMJIEKCHOTO pa3HOoca YacTOT, pacKphiTa oOpraHu3anmuss U padoTa JIOTUYECKUX KaHAJIOB.
Texnonormst DMR  mpenmocraBisier  moBblmeHHYI0 — 3()()EKTHBHOCTH  HMCIIOJIB30BAHHUS
paZMoOvYacTOTHOTO pecypca, a TaKXKe MO3BOJIAET COKPAaTHTh KOJMYECTBO OOOpYyIOBaHHUS.
Ucnonb3zoBanue texHomorun DMR  mo3Bossier 3Ha4YMTENbHO COKOHOMHTH CpEIACTBA Ha
BHEJpEHUE U SKcIUTyaTanuio. Pacimpennas 3o0Ha AeiicTBus 00opyaoBaHus oOecreyuT Oosee
JOJTHA CPOK AaBTOHOMHOW pabOTBhl PaJMOCTAHIINU, JOMOJHHUTEIBHBIC (QYHKIMH Iepeaadn
MOMOTaIOT MOJIb30BaTeNt0 padoTarh 6omnee 3PPEeKTUBHO U PEe3yIHTATUBHO.

KiarwoueBbie ciaoBa: cranmapt DMR, texnonmorus DMR, mnepenmaya naHHBIX, KaHal,
pPaavoCcBsA3b, PAJAMOCTAHIIMS, JUANa3oH, KOHBEHIMOHAJIbHAS PAJMOCBI3b, TPAHKUHTOBAs
pPaaMoCBs3b, WHIWBHIYAIbHBIA BBI30OB, TPYINIIOBOH BBI30B, JIOTMYECKHH KaHAl CBS3H,
aKyCTHUYECKHEe TOMeXH, IIu(poBasi 00paboTKa CUTHaIA.

Tyitinaeme. byn makamaga DMR (Digital Mobile Radio) cranmaptein IibiFapy »xoHe
TapaTy KapacThIpbUIaNbl, HUQPIBIK paanoOailiaHbIC TEXHOJOTHUIAPbIHA KBICKAIa Tajjaay
KYPri3iial, yKcac HeMece yKcac TeXHOJIOTHsIapMeH caibIcThiprana DMR TexXHOIOrHsAChIHBIH
apTHIKIIBIIBIKTaphl KepceTiareH. DMR TexHOJI0rusacsl paguoXuilik pecypehlH HaiianaHyIbiH
JKOFapbl THIMJLUTITIH YCBIHAIbI, COHJAN-aK >KaOJbIKTap CaHBIH KbICKApTyFa MYMKIHIIK Oepei.
DMR TtexHOMOTHSCHIH TMaiianaHy/bl €HTI3y MEH TMaijajaHyra KapaxaTThl alTapibIKTan
yHemeyre MyMKiHJIiK Oepeni. KaOabIKThIH KEHEHTUITeH OpeKeT eTy ailMarbl paJuoCTaHIIUSHBIH
ABTOHOMJIbl KYMBICBIHBIH Y3aK MeEp3IMIH KaMTaMachl3 €Telll, KOChiMIIa Oepy (yHKIUsIaphl
naiiananyubiFa THIM/II )KOHE HOTHIKEI )KYMBIC ICTeYre KOMEKTeCe/Il.

Tyiiin ce3nep: DMR cranmaptei, DMR TexHonorusicsl, nepekrepai Oepy, apHa,
panuoOaiiiaHbIlC, pPaAMOCTAHIMUS, JWANa30H, KOHBEHLMSUIBIK paauoOaiinanbic, TpaHKMHITIK
pamunoOaiiiaHbic, JKEKe IIaKbIpy, TONTHIK MIAKBIPY, OAMIAaHBICTBIH JIOTUKAJBIK apHACHI,
aKyCTUKaJIBIK KeJeprijiep, CHTHaIABI LU(PIIBIK OHIEY.

Annotation. This article discusses the output and distribution of the DMR (Digital Mobile
Radio) standard, provides a brief analysis of digital radio technologies, and indicates the
advantages of DMR technology in comparison with similar or similar technologies. The
mechanisms of frequency and time separation of channels, duplex frequency separation are
described, and the organization and operation of logical channels are revealed. DMR technology
provides increased efficiency in the use of radio frequency resources, as well as reduces the
number of equipment. Using DMR technology allows you to significantly save money on
implementation and operation. The extended range of the equipment will provide a longer
battery life of the radio station, additional transmission functions help the user to work more
efficiently and effectively.
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Key words: DMR standard, DMR technology, data transmission, channel,
radiocommunication, broadcast station, range, conventional radio communication, trunked radio,
private call, group call, a logical communication channel, acoustic noise, digital signal
processing.

JlanbHOCTh  PAMOCBA3M  XapaKTEpU3yeT MaKCHMAJbHOE pAcCTOSIHHE, Ha KOTOPOM
BO3MOXHO B3aMMOACHCTBUE MEXIy NPUEMHUKOM WU IEpeJaTYuKoM Oe3 MHOoTepHu KadecTBa
pazuoCBsI3U U C COOJIOACHUEM 3alaHHBIX MapaMeTpoB. Hepeaxo BO3HMKAeT cUTyalusi, Kornaa
JAIBHOCTU CBA3M MEXIY HOCHUMBIMM WJIM aBTOMOOMJIBHBIMU DPaJUOCTaHLIMSIMU HE XBaTaer.
Pacmmputh 30HY MOKPBITUS TOMOTAlOT peTpaHciasTopbl. OHM MOryT o0beauHAThCS B IP-ceTs,
TEM CaMbIM YBEIMYHMBAas JAJIBHOCTH CBs3M, OOecreuuBas Ha HEOOJBIIOM YYacCTKE OOJIBIIYIO
IUIOTHOCTh Pa3roBOpHbIX rpymm. CyIIecTBYeT HECKOIBKO PpaclpOCTPAHEHHBIX TOIOJOTHH U
APXUTEKTYp CHCTEM PAJUOCBSI3H.

Accoyuayuss DMR (DMR Association). OTta cTpyKTypa, OCHOBaHHAas JICBATHI0 KOMITAHUSIMH
- MPOU3BOAMTENSMU U TOCTaBIIMKAMU AOOHEHTCKHUX YCTPOWMCTB M CETEBOrO OOOPYAOBaHUS B
chepe mudposoit paguocsszu (Motorola, CML Microcircuits, Funkwerk Koelleda, Fylde Micro,
Icom, Kenwood, SELEX Communications (Finmeccaninca), Tait Radio Communications u
Vertex Standard), mpomoipkuna aeno cBoero mpeamectBeHHuka - DMR MOU. Ilenpio HOBOI
opranusanuu 3assiieH BoiBoj ctannapra DMR (Digital Mobile Radio) «xa HOBBIN ypoBeHB, UTO
o0ecreynBaeT B €ro paMKax COBMECTHMOCTh PA3IUYHOTO OOOPYIOBAaHHS U CTHMYJIUPYIOMIUNA
pa3sBUTHE HOBBIX CEPBUCOB M YCTPOMCTB. J[aHHBIH CTaHAApT JOJDKEH IIOCTENEHHO CTaTh
IPUOPUTETHBIM /IS TPO(GECCHOHATBHBIX TOJIH30BaTENICH KOHBEHIIMOHAILHOW M TPAaHKUHTOBOU
U(pPOBOH PaTHOCBAZN».

B ocnose texnonorun DMR nexar mexannsmbel TDMA (Time Division Multiple Access -
MHOT'OCTaHLIIMOHHBIM JJOCTYI C BPEMEHHBIM Pa3JieIeHueM KaHaJoOB), YTO MO3BOJISET Pa3MECTUTh
JIBa BPEMEHHBIX HHTEpBaJa (HE3aBUCUMBIX JIOTHYECKUX KaHaJla) Ha OJHOM YaCTOTHOM HeCyIleH ¢
cetkoit wacror 12,5 xl'm. Tunm wmonynsuuum - 4FSK  (ueThlpexypoBHEBas 4acTOTHas
MaHunyssus). ['mbkocte, 3amoxkeHHas B pamkax crangapra DMR, no3BomisieT peann3oBbIBaTh
pelIeHus] HE TOJIBKO B KJacCMUecKuX auanaszo”ax 136-174 MI'n n 403-470 MI'n, HO BO Bcem
cnekrpe yactoT oT 50 1o 999 MI'n. Ilpuyem nymiekcHbI pa3HOC Ui pelIeHUu ¢ TPUMEHEHUEM
TOYKU PETPAHCIALMH JOMYCKaeTcs JIIoObIM, B TOM YHCIe Kiaccudeckol yactotoit 4,6 MI'n st
muanazona 160 MI'n u 45 MI'n ana nuanazona 900 MI'n. JlymuiekcHbli pa3HOC ompenensercs
15-6uTHOI CUTHAIBHOM MOCIE0BATENIBHOCTBIO B CTPYKTYpe uppoBoro koja ctanaapra DMR.

Kak wu3BecTHO, B mocieqHee BpeMsi He ObUIO MPEACTABICHO OTKPBITHIX HU(PPOBBIX
pemeHnii ans nuana3oHoB yactor Hmke 400 MI'm. CypporarHele cXeMbl C HHTerpanueit
MoJyJiei onn(pPOBKH B aHAJIOTOBBIE PAUOCTAHIIMN HE TIO3BOJBUIN PEATM30BaTh MPEUMYIIECTBA
paboThl, 3ajmoxeHHble B pamkax crtaHgapra DMR. Temepp ke pelieHus ¢ HpUMEHEHUEM
TexHoJorud DMR cTaHyT akTyajibHBI B YCIOBUSIX CIOXHOW 3JIEKTPOMArHUTHOM OOCTaHOBKU U
MHOT'OJTYy4€BOI'0 pacpOCTPAaHEHUs CUTHAIA.

JUtnTensHOCTh BPEMEHHOT'O MHTEpBaJia, OpraHU3yIoIIero 1 Joruueckuii kaHaji, COCTaBIseT
30 mc. U3 Hux 27,5 Mc OTBeI€HBI MO MOJIE3HYIO HAarpy3Ky, COCTaBIstoNy0 216 OuToB, 1 moj
48 curHamBHBIX OWTOB. 3AIIMTHBIA MEXHHTEPBAJIBHBIN pasHoc - 2,5 Mc. Takum oOpazom,
KaHaJIbHAsi CKOPOCTh Mepefayd AaHHbIX 2160 6ut/c. B ciydae mepegayd MakeTHBIX JaHHBIX
CIIElyeT Y4YHWTHIBaTh, YTO B 3aBHCHMOCTH OT JUTHHBI [P-makeToB MpOIEHT MOJE3HBIX JaHHBIX
OyzeT CHIXKaThCA 3a CUET 3aroJIoBKoB |IP-makeros.

B cooTBeTcTBHM C TEXHOJOTHEW BPEMEHHOTO YIUIOTHEHHs Ha OJHOM YaCTOTHOM KaHaje
OpraHu3yloTcs 2 JIOTMYECKUX KaHala. BaXHBIM ycJIOBHEM € TOUYKM 3PEHUS IJIAaHWPOBAHUS
KOHBCHIIMOHAJIBHON CETH PAJMOCBSI3W SBISIETCS TO, YTO B peXHME NpsAMoil cBs3m (0e3
UCIIOJIb30BAaHUSl PETPAHCIIATOpPA) B HACTOSIIEE BpeMs 3aJelCTBYETCS JIMIIb OAMH JOTMYECKHM
KaHaJI U3 JIBYX JIOCTYITHBIX. JTO XapaKTepHOE OOCTOSATEILCTBO OOBSICHIETCS OTCYTCTBHEM TOUKH
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CUHXpPOHM3AIMK JUIs OJHOBPEMEHHOH Tmepenaun JABYyMs aOOHEHTCKUMH TEepMHUHAIaMU
(paguoctanuusamMu). B 3ToM ciydae mnpeuMyllecTBa HIpPSMOIO peXuMma I10 OTHOLIEHUIO K
AHAJIOrOBOMY PEKHUMY B YaCTH YBEJIIMYEHUs KaHAIbHON eMKOCTH He Oyner [1].

Cywecmeyem mpu pasnosuonocmu, uiu yposus (tier), cmanoapma DMR.

DMR Tier | - npocreiilmii BapHaHT TEXHOJOTHH, OPHEHTHPOBAHHBIA Ha paboOTy B
HenuueHsupyeMmom auanaszone 446 MI'u. Yerpoiictea DMR Tier I (kak u dPMR 446, xotopsrii
Toxke oTHocuTcs K Tier 1) mpenqnaznadensl 1uist paboThI B pexkumMe peer-to-peer, T. €. 0e3 ceTeBoit
UHPPACTPyKTypbl. MakcumanbHas MOIIHOCThH I0JIb30BaTeNnbCcKoro obopynoBanus - 0,5 Br.
TexHomorusT MOKET MPUMEHSATHCS B KOMOMHaIuu ¢ aHaimoroBoii PMR 446. Beuny orcyTcTBUs
penuTepa YABOCHHUE CHEKTpalbHOM 3(G(EKTUBHOCTH B JaHHOM BapHaHTE HEAOCTHXKHUMO.
Oo6opynoBanie DMR Tier | opueHTHpOBaHO Ha 4YaCTHBIX I[OJb30BATEICH U  MaJbIe
MPEIPUATHSI, KOTOPBIM He TpeOyroTcs 0oJblasi 30Ha MOKPHITHS U PACHIMPEHHBIE BO3MOXKXHOCTH
pasnoCBs3HU.

DMR Tier Il - crangapT KOHBEHIIMOHAJIBHOW CBSI3U, OXBATBIBAIOUIMH JIMIICH3UPYCMbIC
gactoTel OT 66 g0 960 MI'u. OOGopymoBaHHEe 3TOro CTaHAapTa MpeIHA3HAYeHO IS Tex
MOJIb30BaTENeH, KOTOPHIM HEOOXOAMMBI KayeCTBEHHAas Iepenada ToJIoca, WHTETpUpOBAaHHAS
BO3MOJKHOCTh TI€pe/iaud AaHHBIX W Oojiee 3¢ (deKTuBHOE Mcmoib3oBaHue crnekrpa. Jns DMR
Tier 1l onpenenena nByxciorosas TexHonoruss TDMA B kanane 12,5 xI'm.

DMR Tier III onuchiBaeT TPaHKMHTOBYIO CBSI3b B Auamna3zoHax 66-960 MI'u. 3nech Takxke
ucnonb3yercs apyxcioroBas TDMA B kanane 12,5 k['m. DMR Tier III mpu3BaH 3aMeHHUTH
CTaHJapT aHAJOroBON TpaHKWMHTOBOW CcBs3u MPT-1327, noGaBHB K €ro BO3MOXHOCTSIM Ooiee
3¢ PEeKTUBHOE UCTIONB30BaHUE CIIEKTPA M MOAJIEPIKKY MTAKETHOH Mepeiayn JaHHBIX, B TOM YUCIIe
o porokosiam IPv4 u IPV6 [2].

B HacTosimiee BpeMst KOMMEpPYECKH JTOCTYIHBIM sBIsieTcs obopynoBanne DMR Tier 11, u
cam crangapt DMR yaiie Bcero ynommHaeTcs Kak CTaHIapT KOHBEHIIMOHATILHOM CBSI3U.

BaxHpIM, ¢ TOYKM 3pEHHUS PETYIHUPYIOIIUX OPraHOB, SBISETCS TO OOCTOSTENHCTBO, UTO
CyIIeCTBYIOIas ceTka yacToT 12,5 k['11 coxpaHseT CBOIO EeNOCTHOCTh MPU BHEAPEHUHU PEIlIeHUN
craggapra DMR, 4to, B CcBOI0O ouepenp, MO3BOJIMUT IOJIb30BATENSAM OCYLIECTBUTH IUIABHYIO
MUTPAIUIO0 COOCTBEHHBIX CPEJICTB CBS3U OT aHAJIIOTOBBIX TEXHOJOTUH K MU(GPOBHIM, YBEIUINBAST
KaHAJIBHYIO €MKOCTh B 2 pasa.

KagectBo nepenaun peun. Bokoaep ¢ anroputmom ACELP (nuHeliHoe mpeacka3aHue C
BO30YXJIEHHEM OT are0panveckoil KOJJOBOM KHUTH) OCOOCHHO MOIXOIUT JIJISl UCTIOIB30BAHUS B
YCIIOBUSAX CHJIBHBIX aKyCTHUECKHUX MomeX. [ oOHapykeHus OomMOOK MpHU Meperade B KaHAJe
paauOCBs3M M WX HCIPABIEHUS TPH KaHATBHOM KOJWPOBAHUU TPUMEHSIETCS TEXHOJOTHUS
Forward Error Correction (FEC) u mexanuzmbsl CRC (Cyclic Redundancy Code).

Onenka kavectBa kogeka DMR mnokasana ero He3HaYNTENbHBIN BHIMTPHIII 110 CPABHEHUIO
¢ cuctemamu TETRA. (Onenka MOS 4 o3HauaeT «IpeBOCXOJHOE KauyeCTBO, HE3aMETHOE
yxyamenuey; MOS 3 - «xopoiiree Ka4ecTBO, pa3InIMMOe, HO HE pa3apakaroiee yXyAIMICHUE).

[udposoii cranaapt nepeaaun DMR rapanTupyer crabuibHOE KauecTBO pedd Ha BCel
JUCTAHIIMM CBSI3U MEXIY IOJIb30BATEsIMU 3a CUET MepeBoJia 3ByKOBOI'O CHTHaia B HU(POBOMH
Ko/. bonee Toro, uCnonbp30BaHuE ClIEUATBHBIX ay U0 KOAEKOB MO3BOJISIET UCKITIOUUTD U3 3upa
aKyCTHYECKHE IIIyMbl W cJelaTh pedb NpusaTHoOW i Bocmupusatus. CoBpeMeHHbIE
MaTeMaTHYECKUe MEXaHU3Mbl pa0OThI C KOJIOM HCIIPABIISIIOT OMIMOKK B TIAKETaX Ha TPaHU 30HBI
PaZMONOKPBITHS, YTO TMO3BOJSET YBEIMYUTh paccTOsHUE YycToiunMBOM cBaA3u. Ilomumo
yIydIIeHUus] KadecTBa pPaJMOCBS3HM, B JBa pa3 YBEIMYWIOCH BpeMsl aBTOHOMHOW pabOThI
MOPTATUBHBIX PAAUOCTAHIIMI UCTIONB3YIOMMX ctangapt DMR.

3awuwennocme om npocnywueanus. He cekper, 4TO OTKPBITOCTh KaHAJOB aHAJOTOBOU
CBSI3M JIOCTaBIIsJIa U3BECTHBIE HEYJ00CTBA pH paboTe B KaHase, 0COOEHHO B TEX Cy4asxX, Korjaa
MHCTPYMEHTY OIEpPaTUBHOM paHOCBSA3M OTBOJAMTCS KIIOYeBas pojib B OW3HEC mpoleccax
npennpusTus. [loBcemecTHOe HCTIONb30BaHKUE IPaXAaHaMU U OPTaHU3ALUAMU PAMOCTAHLIUN C
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HIMPOKUM JHAMAa30HOM YacTOT MPUBOJAMIIO K BO3MOXXHOCTH MPOCTYIIMBaHUS pabOYuX KaHAJIOB U
nomexam B padore.

[lepexon ©Ha 1MdpPOBOIl CcTaHAAPT MO3BOJISIET MCKIIOUUATH MPOCIyIIMBaHUE 3(dupa
AQHAJIOTOBBIMH PAJMOCTAHLUSAMH, a YUUTHIBAas BO3MOXKHOCTH IIU(PpPOBaHHUA IH(PPOBOTO CUTHANA
HITATHBIMH CPEICTBAMHU PALIMU, IPAKTUYECKH CBOAUT K HYJIIO BO3MOXKHOCTH MPOCITYIIUBAHUS U
MOCTAHOBKH MTOMEX JPYTUMH Y4aCTHHKaMH dpupa.

["'oBOpst 0 JAIBHOCTH CBSA3H, CTOUT YHOMSIHYTh, YTO JOCTHUTaeMble Pe3yJbTaThl 3aBUCAT HE
TOJNBKO OT HAJM4YUS E€CTECTBEHHBIX NPUPOAHBIX TMperpag, HO H OT OKPYXKAaroleH
3IEKTPOMArHUTHOM 0OCTaHOBKHU.

Ocnoguvie 6o3moxncnocmu DMR. Crappapr DMR  nocrostHHO coBepuieHcTBYyeTCH,
peanu3yss (QyHKUMOHAIBHBI HaOOp, paHee HEXapaKTEpHBIM s CEKTOpa CpE/CTB
KOHBEHLIMOHAJIbHON PaJMOCBS3H.

K ocroéubim ynkyuonanvHoim 803modcrocmam yugpposozo cmanoapma DMR credyem
omuecmu:

U (HPOBYIO 00paboTKy CUTHAJIA;

yIIpaBlicHUE aKKYMYJIATOPHOH OaTapeei;

NPUOPUTETHBIM  aBapuUWHBI  BBI3OB;

YIAJIIEHHBIA KOHTPOJIb;

OMIIMOHAIbHOE MU(POBAHUE;

OJIHOBPEMEHHYIO Tepeaavy rojoca U JaHHBIX (B TOM YUCIIE MAKETHBIX);

paboTy B aHAJIOTOBOM PEXHME, YTO OCOOEHHO aKTyaJdbHO IMPH MOCTENEHHOW MUIpPALUU
AQHAJIOTOBBIX KOHBEHIIMOHAJIBHBIX CHCTEM.

Tuner 6v130606, peanusyemvix 6 pamkax cmanoapma DMR:

VHIUBUAYAIbHBI BBI30B «PAAUOCTAHLMUS - PAAUOCTAHLIHIY;
CPYIIIOBOM BBI30B «PAJUOCTAHUUU - TPYINa paJdOCTaHLIUN»;
TPYNIOBOM  BBI30OB  «PAJUOCTAHIMS - BCE PATUOCTAHIUNY;

nepeaya MakeTHBIX JaHHBIX ¢ KaHAIBHOM CKOPOCThIO 2 KOuT/C [3].

Crangapr DMR otnmuaer OwicTpoe yctaHoBieHue BbI3oBa (10 200 Mc) M moaiepxka
peKuMa «I103JHUM BXO/ /ISl TPYIIOBBIX BBI30BOB.

Esporneiickuii cranmapt Digital Mobile Radio (DMR) 6bu1 npunst B 2005 romy u
03HAMEHOBAJl HOBYIO 3py KauyecTBa M BO3MOYKHOCTEH paauocBs3U. ODTOT (akT CpaBHUM C
IPUXOJIOM ayIN0 KOMITAKT-IMCKOB HA 3aMEHY MY3bIKAIbHBIM I'PaMILIACTHHKAM !

OCHOBHBIMHU T0JIB30BATENISIMU PAJMOCTAHIIMM U CUCTEM KOHBEHLMOHAIBbHOM paJuoCBs3U
SBIISIIOTCSI MaJlble M CpPEJHHE KOMMEPUYECKHE OpraHu3alMi. B 3TOM cekTope mpennpusTuit
CpeACTBa ONEPATHUBHOM CBA3M SIBISIOTCS BaKHBIM Pa0OYMM MHCTPYMEHTOM, OJJHAKO 3a4acTyIO
MIOJIb30BATENh CTAJIKHBAETCS C HEYJA0OCTBaMH, CBS3aHHBIMH C YCTapEeBIIMMH METOJIAMH
HaJIO’KEHUS TTOJIE3HOTO CUTHaJla Ha HECYIIYIO YacTOTy paJMOCUrHala. B 4acTHOCTH, OTKPBITOCTh
CEaHCOB CBSI3M, HAJIWYHE IOCTOPOHHUX IIYMOB W TIOMEX, OTPaHHYEHHOE WCIIOJIb30BaHHE
YaCTOTHOT'O pecypca M CIOXKHOCTb NepeJadd JaHHBIX - BCE 3TO OrPaHMYMBAET BO3MOXKHOCTH
UCTIOJIB30BaHUS aHAJIOTHYHOTO PaAH0000PyI0BaHUSI.

[udposoii cranmapr pammocBszsu DMR (Digital Mobile Radio) Owi1  yrBepxkaeH
eBponeiickuMm coBeToM B 2005 roay M ¢ 3TOr0 BPEMEHM B3AT HAa BOOPYKEHHE KPYIHEUIINMH
IPOM3BOUTENSIMU CBSI3HOTO 00opynoBaHus. Ha cerofHsmHuil 1eHb BBl HE BCTPETUTE CPEAH
MOJICIBHOTO psiia abOHEeHTCKuX paauoctanimii Motorola, Icom, Kenwood anamorossix
YCTPOMCTB M 3TOMY €CTh psii puuuH. [loMuMo ynydieHus kadecTBa paJvoCBs3H, B JBa pas3a
YBEIMYMIIOCH BpPEMsi aBTOHOMHOW pPa0OThI TMOPTATUBHBIX PAJAMOCTAHINHN, HWCIIONB3YIOIIHX
crangapt DMR.

Bom nuwe nexomopuwle apeymenmul 6 nonwvszy cmanoapma DMR:

KOH(HICHIIMATBHOCTD - 3alllUTa CeaHCa CBS3HM OT MPOCIYIINBaHMs, BKJItoYas Mu(ppoBaHUE
Ha ypoBHE 256 OUT;
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YCTOMYHMBOCTh K aKyCTHYECKMM ITOMEXaM 3a CYET BBICOKOI'O KadecTBa M pa3z0opuMBOCTH
peuu;

nepegavya JaHHBIX, BKIoyas cooOmenus, GPS koopaunatel, u300pakeHUS U T.1.;

s (heKTHBHOE HCIOIB30BaHUE YacTOT - JBa KaHama cBs3u DMR Bmecrto omgHOro B
AHAJIOTOBOM PEXHME;

3HAUUTENBHOE YBEIMUYCHNE BPEMEHU PA0OTHI OT aKKYMYJISITOPHBIX OaTapeii;

HIMPOKHWE BO3MOKHOCTHU UM HH3Kasg CTOMMOCTh OOOpPYIOBaHHS TMPU  TMOCTPOCHHUH
paauoceTei;

MHTETpalys ¢ pa3IMYHbIMA CTOPOHHUMHU CUCTEMaMU JJIs HapaluluBaHUs (pyHKIHOHAIA.

B Hacrosimee Bpemsi CyIIECTBYIOT JBe cepur oOopyaoBanus crangapra DMR - nHa
nuamnaszonbl 136...174 MI'm u 403...470 MI'u. IloneBbie UCTIBITAHUS OOOPYAOBAHMS IOKa3aIH
CYILIECTBEHHBIM BBIUTPHIII [0 OTHONICHUIO K AaHAJIOTOBBIM CETSM IIPU  HCIOJIb30BAHUU
pPaZMOCTaHIIMIA B TOPOJCKUX YCIOBUSAX M MHOTOJIY4€BOM PACIIPOCTPAHEHHSI CUTHAJIA:

U (POBYIO 00paboTKy CUTHAJA;

yIpaBlIeHUE aKKyMYJISTOPHOU Oartapeeii;

IIPUOPUTETHBI  aBapUMHBIM  BBI3OB;

YIYYIIEHHBIA PEKUM «CBOOOHBIC PYKUY;

BCTpOCHHBI mNpueMHUK GPS curHanoB s peanu3aluyd TPUIOKEHUH TI0 KOHTPOIO
MECTOIOJIOKEHHUS,

yIaJeHHBIA KOHTPOJIb; ONITUOHATBHOE MH(PPOBAHUE; TYTUICKCHBIN BBI30B (B IIPOCKTE);

OJIHOBPEMEHHYIO Tepeiauy rojioca U JaHHbBIX (B TOM YHCJIE MaKETHBIX);

paboTy B aHAJIOTOBOM PEXHUME, YTO OCOOCHHO aKTyaJlbHO MPH MOCTENEHHOW MHUTpPAIUH
AQHAJIOTOBBIX KOHBEHI[MOHATBHBIX CHCTEM.

Tunwvr  6v130606, peanruzyemvix 6 pamkax cmanoapma DMR:

WHIVBUAYAJIBHBI BBI30B «PAJAMOCTaHIMS — PaguOCTaHLUA»;
TPYIIIOBOM BBI30B «PAAUOCTAHIMM — TpyNNa paguoCTAHLMIN;
IPYNIIOBOM BBI30B  «PagUOCTAaHUUS — BCE PATUOCTAHLIUNY;

nepeiavya MakeTHRIX JaHHBIX ¢ KAHATBHON CKOPOCTHIO 2 KOUT/C.

OCHOBHBIMU IPOU3BOJUTENSIMU CPEICTB MPOo(eCcCUOHATLHON paanocBsa3u ctanaapra DMR
sBIsiIOTCS Komnanuu Motorola u Hytera Communications Co., Ltd.

HoBbIil eBponenckuii cTaHgapT pacCMAaTpUBANICA KaK MPsAMOE 3aMEIICHUE aHaJIOroBOM
texHojoruu PMR (Private, wnu Professional Mobile Radio). Ha nporsskeHuM MHOTHX JieT
texHosnoruss PMR monp3oBasiack J10ocTaTOYHO OOJIBLION MOMYJISIPHOCTBIO y TOJb30BaTENEH,
OJIHAKO CO BpeMEHeM TpeOOBaHHA K BO3MOXKHOCTSIM MpOo(EeCcCHOHANBHON paanoCBs3H
NOBBIIAJIINCH, U CEPBUCHI, JOCTYIHBIE B paMKax TPaJUIMOHHOM AaHAJIOrOBOW TEXHOJOIHH,
nepecTaiy  yAOBJIETBOPATh morpeOuteneid. HoBbII  crangapT UHUPPOBOM  paanoOCBs3U
o0ecrieynBaeT  Jy4lllM€  XapaKTEePUCTHMKHM M  OONbLIyI0  (PYHKIHMOHAIBHOCTh  CHUCTEM
npohecCuOHATIBHON PaJInOCBS3H.

Mooicno vroenums credyrowue npeumywecmsea DMR:

BPEMEHHOE pa3/leJICHHEe KaHajlla Ha JBa TaWM-CJI0oTa BeIET K JABOMHOM HSKOHOMHH
4aCTOTHOI'O pecypca U 3apsijia akKyMyJIsiTOpOB;

YIIYYIIEHHOE Ka4e€CTBO CBSI3U IO BCEM 30HE MOKPBITHUS;

OosblIie BO3MOXKHOCTH, 3aJ0)KEHHBIE B TEXHOJIOTMH, MOTEHIMANT Ul pealu3aluu
HECTAHJAAPTHBIX PEIICHUM.
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MPOBJEMBI BPEJHOI'O BJIAUSHUS OTPAKEHAI
B TPAKTAX CBY 1 IIYTHU UX PEIIEHUA

AHHOTanusi. B crarbe paccMOTpeHBl IPUYHMHBI BO3HMKHOBEHMSI OTPaXCHUM IIpH
¢ynkunonupoBanun tpakta CBU. Ha reomerpuueckue pazmepsl Texuukun CBY cymecTByror
KECTKHE JIOIYCKH, KOTOPbIE MOTYT OBITh HapyIlIE€Hbl HEOJHOPOAHOCTSIMHU. B cTaThe npuBeaeHsbI
IIpUMEPBl HEOAHOPOAHOCTEH TPakKTa, CO3JAIOIIMX OTPAKEHUA. YKa3aHO, KAaKoe BIIMSHHUE
OKa3blBAlOT OTpakeHHss Ha pabory Tpakta CBY M Ha 53IEKTPOMAarHUTHYIO BOJIHY,
pacIpoCTpaHAIOUIYIOCS B Tpakre. B cratbe depe3 TIpaHUYHBIE YCIOBUS  OTPaXKEHUs
IIPEJICTABJICHBl KaK «PEaKLUs» Cpelbl Ha MaJalollylo JIEKTPOMarHuTHY0 BosHy. Ha mpakTtuke
OTU OTPAXKEHHUs MPEUIaraloT KOMIIEHCHPOBAaTb € IOMOINBIK COIVIACYIOIIUX YCTPOMCTB WU
BBIICIATh B Horjowmawmed Harpyske. Ho cormacyromye ycTpoHCTBa HE  IOJHOCTBIO
KOMIICHCUPYIOT OTPAa)KE€HMs, a MOIVIOIIAIIINAE HArpy3KM YMEHBINAIOT K.II.J4. Tpakra. [loatomy
TpakT CBY craparoTcss panMOH@JIBHO paccUUTaTh HA CTaJWM IIPOEKTUPOBAaHMs. 3azaya
ycnemHoro pacyera tpakra CBY sBisercs He MpocTOM M 10 CUX MOp akTyaibHa. B crarbe
IIPEJICTaBJICH aHAJIN3 COBPEMEHHBIX METON0B pacyera. /[yt pacueTa HEpEryIspHbIX BOJIHOBOJIOB
UCTOYHMKHA  TpEAJaraloT pemeHus B  BHJAE BHYTPEHHUX JAU(QPAKIHOHHBIX 33734
JEKTpOAMHAMUKH. Ha cOoBpeMeHHOM 3Tane NpOEKTUPOBAaHUS MPEJIararoTCsl aHAIUTUYECKUE,
YUCJIICHHBIE W YMCIIEHHO — aHAJUTUYECKHE MeToAbl pacuera. s COKpalleHuss BpPEMEHHU
TPOMO3AKOr0 U JIOPOTOCTOSAILETO NMPOEKTUPOBAHUS PACUEThl IBITAIOTCA aBTOMAaTU3UPOBATH, HO
IIPU 3TOM CJIO)KHO JOCTHYb IIOJHOTO COOTBETCTBUS MAaTE€MAaTHYECKOW MOJEIN CTPOIMM
JNEKTPOAUHAMUYECKUM IPOLECCaM.

Kirouesrblie cioBa: tpakt CBY, oTpaxeHus1, HEOJHOPOJIHOCTH, HEPETYIISIPHBII BOJIHOBO,
IpPaHUYHBIE YCJOBHUSA, BIMSHHE OTpPaK€HHM Ha paboTy TpakTa, COIJIAaCyloIIUe YCTpOMCTBa,
BHYTpEHHUE AU(PPAKIMOHHBIE 337aud 3JIEKTPOAMHAMUKH, aHATUTHUYECKUE METO/Ibl, YHCIICHHBIE
METO/IbI, YACIEHHO — AaHAIIMTUYECKUE METObI, IPOCKTUPOBAHKUE, AaBTOMATHU3ALU.

Tyiiingeme. Makanasga MHUKpPOTOJIKBIHIBI SKOJIbI TMaifangaHy Ke3iHJEr! IIaFbUIBICThIH
cebenrepl TankKplIaHaAbl. MUKPOTOJIKBIH TEXHOJOTHSCBIHBIH T'€OMETPUSUIBIK eJIIeMAepIHIe
KaTaH Te3IMAUIIKTep Oap, ojapabl OipTekTec emec >karfailmap Oy3yel MyMmKiH. Makanana
HIaFBUIBIC TYJBIPATBhIH OIpKEJKI eMec aiiMaKTap.blH MbIcainaapsl kenTipuired. [larbuibicTapabiy
MHUKPOTOJIKBIH/BI KOJJIBIH >KYMBICBIHA JKOHE JKOJa TapajlaThlH AJIEKTPOMArHUTTIK TOJKBIHFA
KaHai ocepl 6ap ekeHiri kepceTuireH. Makaasa meKapaiblK mapTTap apKbUIbl MIAFBUTBICYTIAp
AIIEKTPOMArHUTTIK TOJIKBIHFA OPTaHBIH PEAKLUMACHl pETiHAE YChIHBbUIFaH. Ic Ky3iHae Oy
HIaFBUIBICTAP/IbI COMKEC KeNICTI KYpBUIFbUIapAa ©Tel Il HeMece OTIMJI KYKTeMele OKIIaysay
YCBIHBUTAJBL. Bipak colikec KenmicTi KYphUIFbUIAP LIAFBIIBICTHIPYABI TOJIBIFBIMEH ©TEMEN Il KoHe
TPaKTTBIH JKYKTEME CIHIpY THIMAUIIKTI Taiifansl opekeT Ko3()PUIMEHTIH TeMeHIeTe .
COHIBIKTaH MHKPOTOJIKBIHABI TPAaKTThl >ko0anay Ke3eHIE YTHIMIbI €CeNTeyre ThIPhICAIbI.
MUKpOTONKBIHABI TPAKTTBl COTTI €CENTey MIHAETI KapamaiblM €Mec XoHe ol 1€ ©3€KTI.
Makanaia Ka3ipri ecenrey SAiCTepiHiH Tangaybl OepinreH. TypakThl eMec TOJIKBIH >KOJIIap/IbI
ecenTey YIIIH Ke3Jep OJJeKTPOAMHAMMKAHBIH 1MIKI JUGPAKIUSUIBIK —ecenTepl TYpiHIe
menrimaepai yesiHaapl. JKobanayaslH Kas3ipri Ke3eHiH/1e aHAIUTHKANbIK, CAaH/IbIK JKOHE CaH/bIK-
AQHAJTMTUKAJIBIK €CENTey 9/IICTepPl YCHIHBUIFAH. YJIKEH JKOHE KhIMOAT KOOAJBIK YaKBITBIH a3alTy
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YIIIH ecenTeyjiep aBTOMAaTTaHIbIpyFa THIPHICABI, OipaK MaTeMaTUKaNbIK VJTIHIH KaTaH
AIIEKTPOIUHAMUKAIIBIK YIEPiCTePre TOIBIK COUKECTITIHE KOJI KETKI3Y KUBIH.

Tyiiin ce3mep: MUKPOTOJKBIHJIBI KOJ, HMIAFBUIBIC, OIPTEKTEC €MeC, TYPAKThl eMeC TOJKBIH
KOJiap, LIeKapalblK MIapTTap, MAFbUIBICTAPBIH TOJKBIH JKOJAAP/ABIH JKYMBICHIHA acep eTyi,
CoMKeC KeNICTI KYpBUIFbLIAP, OJEKTPOJAWMHAMHUKAHBIH 1MIKI  JAUQPPAKIUIBIK — ecernTepi,
AQHATUTHKAIIBIK €CEeNTey OMICTepi, CAaHIBIK €CeNTey OAiCTepi, CaHIBIK-aHAIUTHKAIBIK €CEnTey
omictepi, kobanay, aBTOMATTaHBIPY.

Annotation. The article discusses the causes of reflections in the functioning of the
microwave path. There are strict tolerances for the geometric dimensions of microwave
equipment, which can be violated by inhomogeneities. The article provides examples of path
inhomogeneities that create reflections. It is indicated what effect reflections have on the
operation of the microwave path and on the electromagnetic wave propagating in the path. In the
article, the boundary conditions of reflection are represented as the "reaction™ of the medium to
an incident electromagnetic wave. In practice, these reflections are proposed to be compensated
by matching devices or isolated in the absorbing load. But matching devices do not completely
compensate for reflections, and absorbing loads reduce the efficiency tract. There fore, the
microwave path is rationally calculated at the design stage. The task of successfully calculating
the microwave path is not simple and is still relevant. The article presents an analysis of modern
calculation methods. To calculate irregular wave guides, sources offer solutions in the form of
internal diffraction problems of electrodynamics. At the present stage of design, analytical,
numerical and numerical - analytical calculation methods are offered. To reduce the time of
cumbersome and expensive design, they try to automate the calculations, but it is difficult to
achieve full compliance of the mathematical model with strict electrodynamic proces ses.

Key words: microwave path, reflections, inhomogeneities, irregular waveguide, boundary
conditions, influence of reflections on the path operation, matching devices, internal diffraction
problems of electrodynamics, analytical methods, numerical methods, numerical — analytical
methods, design, automation.

Baxnyto poib B QyHKIMOHHUPOBAHUHM COBPEMEHHBIX paguocHUcTeM UrparoT TpakTsl CBY,
OCYLIYCTBIISIOIIME CBS3b AHTEHHBI C NPUEMHON U IEpelarolleld paauoanmnaparypou. B ero
COCTaB KpOME OTPE3KOB PETYJISPHBIX JUHUM MTEPEAAdn, BXOIAT BOJTHOBOHBIE Y3JIbl U 3JIEMEHTHI,
BBIMOJIHAIONIME T€ WIM HMHble QyHKUIuH. B ¢yHkunonambHble y3imbl Tpakta CBY BBOgsTCA
TE€XHOJOTMYECKHE U KOHCTPYKTUBHBIE HEOJAHOPOAHOCTH (HANpUMEp, MITHIPH, TUIACTUHBI U T.J1.).
B peanbHBIX ycnOBHSAX BOJHOBOJA Bcerza BXxoauT B coctaB Tpakra CBY wu  sBusercs
HEPETYISIPHBIM.

[Tpumepr! HeonHOpoAHOCTEHN TpakTa CBY:

- BBOJIHBIC U BBIBOJIHBIC YCTPOMCTBA — IIEJIE€BAst AaHTCHHA, IPUEMHBIHN IITHIPb U T.1.;

- COIVIacyIolllMe YCTpPOMCTBa — nauadparmbl, LITHIPU, CTYNEHYAThle TpPaHCHOPMATOPHI,
IIJIaBHBIE MIEPEXO/IBL;

- U3ruObl W M3JIOMBI  BOJIHOBOJ]A, BO3HMKAIOIIUME IPU MOHTAXKE;

CKpY4EHHBIE BOJTHOBOJIBI (/7151 MOJTyYEHHSI HYKHOT'O BU/1a TIOJISIPU3AIIMH BOJIHBI);

- KOHJICHCAT BOJIbI B BOJIHOBOJIE.

IIpn BKIIIOYEHMH TOIO WM JPYroro 3JIEMEHTa B BOJIHOBOJHYK) CHUCTEMY HEMHUHYMO
BO3HMKAIOT OTPAKEHUSI OT MOSABUBLIEHCS HEOJTHOPOJHOCTH , KOTOPHIE B 3HAYUTEIBHONW CTENEHU
YMEHBIIAIOT KOX(pGUIMEHT Tmoje3Horo aedcTBus Tpakta CBY, wuckaxkaioT HHPOpMaIuio,
IIEPEaBaEMy0 110 BOJIHOBOAY, WH3-32 BO3HUKHOBEHMS BBICHIMX THUIIOB BOJH B panloOHE
HEOJTHOPOJHOCTH. B MecTe IuCiIOKalMM HEOJHOPOJHOCTH M3-3a HAJOKEHUS MOJ (BBICIIMX
TUIIOB) BOJIH MOXET BO3HUKHYTh JIEKTPUUYECKUH MPo00il U, KpOME TOro, OTPa’KE€HUsI U BbICIINE
THIIBI BOJTH HAPYIIAIOT HOPMAJIBHBIN PEKUM paObOThI HCTOYHHKA, BKIFOUSHHOTO B cuctemMy [1].

32



PI:xbOUU FBIJIBIMU EHBEKTEPI  Ne3 (41) 2020  HAVYYHBIE TPYJblI BUNPOuC

B MerajuimueckoM BOJHOBOAE TPU  PacCHpOCTPAHEHUH BOJHBI HA IOBEPXHOCTH
HaNpaBJIAIONUX METAUIMYECKUX CTEHOK BO3HUKAET OTpaKEHHAs BOJNHA ¢ (Da3oi, OTIMYHOH OT
¢da3sl magaromiei BosHbI Ha 180°. PesynpTupyromias mamarmoiie U oTpaXeHHON BOJH Ha3BaHa
CTOslUEl BOJIHOM, IIOCKOJIbKY B HEH HE HaOIII0/1aeTCsl JBUKEHUE B IPOCTPAHCTBE HU SHEPTUHU, HU
¢dazbl.

B tpakre CBY crosiune BOJHBI BO3HMKAIOT HE TOJBKO IPU KOPOTKOM 3aMbIKaHUH, HO U
npu J1000H HEOJHOPOAHOCTU. PaccMOTpUM 3TOT Ipouecc ¢ TOYKHM 3pEHUs 3JIEKTPOAMHAMHKU.
IIpy  HEONMHAKOBBIX IIOCTOSIHHBIX  JBYX cpel  (AMAJIEKTPUYECKOM M MarHUTHOM
IPOHMIIAEMOCTEH), Ha TpaHUlle pas3fena Cpel BO3ZHUKAIOT OTPaXEHUs, KOTOPBIE SBISIOTCS
«peakiuei» TpaHMLbl pasliesa, «0OeCHeunBaroUei» BBINOJIHEHUE TI'PaHUYHBIX YCJIOBUIL.
['pannuHbIe yci10BUs 1J1 IUIOCKOM TpaHUIIbI pa3jiena IByX Cpell:

Dln_ D2n:p Elr: EZT !
Bln:BZn ’le_HZI:J’

rIe:
DlnI/I D2n - HOpPMAaJbHBIE COCTABIISIIOIIME DJIEKTPUUYECKOW HMHIYKIUU Ha TPaHHIIC
paszena IByX Cpe/;

E I n E21: - TAHTCHUUAJIbHBIC COCTABJIAIOIINEC HAIMMPS)KCHHOCTU JJICKTPUYCCKOI'0 IMOJIA Ha

TpaHuULIe pa3jiena IByX Cpel;
p - MOBEPXHOCTHAs IJIOTHOCTD 3apsifa;

Bln u BZn- HOPMAJIbHBIC COCTABJIAIOIIUC MarHUTHOM HHAYKIIUU Ha I'paHULEC pas3aciia

JBYX Cpel;
H L M H ,. -~ TAHTEHIHMAIbHBIE COCTABJIAIOIIME HANPSKEHHOCTH MAarHUTHOTO MOJIS HA

TpaHuULIe pa3jiena IByX Cpel;

J- IMMOBCPXHOCTHAA IIJIOTHOCTDH TOKA,

B YPaBHEHUSX MHAEKC 1 OTHOCHTCS K TEpPBOM cpese, HHIIEKC 2 — KO BTOPOH cpeie.

CoraacHo IrpaHUYHBIM YCJIIOBHUAM, IMOJIYYCHHBIM W3 ypaBHeHI/II\/JI MaKCBeJ'IJ'Ia, JJIA TIIOCKOM
IpaHUIIBI pa3/ena JByX Cpea:

-TaHICHOHAJIbHAA COCTABJIAIOIIAA BCEKTOpa HANPSAKCHHOCTH OJJICKTPUYCCKOr0o IIOJId U
HOpMaJIbHasi COCTaBJISIONIAsl BEKTOPA MAarHUTHON MHJIYKIIMU HETIPEPHIBHBI;

-TaHI'CHOHAJIbHAaA COCTaBJIAIOIIaA BCKTOpa HAMNPSIHKCHHOCTH MArHuTHOIO IIOJA TCPIUT
CKa4OK, paBHBI TOBEPXHOCTHON TNIOTHOCTH TOKA;

-HOpMaJIbHAsl COCTABJISIONIAs BEKTOpA EKTPHUUECKOW MHIYKIIMM TEPHUT CKA4YOK, paBHBIN
MOBEPXHOCTHOM TUIOTHOCTH 3apsizia.

Hecobntofenne 3Tux yciaoBUN yKas3bIBaeT Ha MPHUCYTCTBUE HEXKEJATENbHBIX OTPaXEHUH B
tpakte CBY. Ecnu Heobxoaumo o0ecnednuTs paciupoCTpaHEHUE AJIEKTPOMAarHUTHON BOJIHBI 0€3
OTpa)K€HHI M3 Cpenibl ¢ MapaMeTpaMu €1, [1, B Cpelly ¢ mapaMerpamu €3,u3, TO MEXIY ITUMHU
cpeaMy MOMEIIA0T TMPOMEXYTOUHYIO CpEey ONpeAeTIeHHOM TONIIMHBI CO CIELUAIbHO
no00paHHBIMU MTApaMeTpamH €2, L. B 3ToM ciyyae Mexay IByMs TpaHUIAMH Cpel €CTh U
Oerymiue, U crosure BOJHBL JIJis ONpEeNeNeHHbIX €2, U2 U TOJIIMHE MPOMEXYTOUHOH CpPE.bI,
PaBHOW YETBEPTH JJIMHBI BOJHBI, CTOSYas BOJIHA, BO3ZHUKAIOIIAsl B HEM, UTPAET poJib reHepaTopa
nobaBok. [I'enepatop no6aBok AE (mpomexxyTouHass cpena) MO3BOJSET  BBINOJIHATHCS

TPaHUYHBIM YCIIOBUSM _ . . .

p y E. +AE = E, Mexny nepBoil U TpeTbeil cpemoil, T.e. KOMIEHCHPYET
oTpakeHusi. Teopuss W OMNBIT MOKA3BIBAIOT, YTO ISl BO3OYKICHUS TAaKOW CTOSYEH BOJIHBI
HEO0OXOIMMO JJIsl IPOMEKYTOUHOH Cpe/ibl BHITIOIHUTE YCIOBHE:
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g2 | &8

(Hz) B
rie:

€1, €2, €3 — aOCOJIOTHBIC TUAJIEKTPUYECKUE MPOHUILIAEMOCTH TEPBOM, BTOPOIl U TpeThei
cpex;

U1, U2, 13 - aDCONMIOTHBIE MAarHUTHBIEC TPOHUIIAEMOCTHU MEPBOM, BTOPOM U TPEThEH cpel.

CBoilicTBa cpeibl XapaKTEPU3YIOTCSl Yepe3 BOJHOBOE CONPOTHUBIIEHUE PACIPOCTPAHEHUIO

€.
Ha

BOJIHOBBIX KaHAJOB, IIPOMEXYTOYHas cCpeJa B OTOM ClIy4yae sBJIIETCS COIVIACYIOLIUM
TpaHc(hOpMATOPOM, TaK KaK IMPOUCXOAUT TpaHCHOpMALUs CONPOTHBIEHUH INpH IMepexoje C
TPAHMIIBI [TAPBI CpeJ HA TPaHUILy IPYroM maphl Cpen.

VkazaHHBIA ~ CIOCOO  COTJIACOBAaHMSA  JABYX  BOJIHOBBIX  KAaHAJIOB TMPH  [TOMOIIX
YeTBEPTHBOJIHOBOIO TpaHc(opmaTopa, B KOTOPOM CTOsf4as BOJHA HMIpaeT pojb IeHeparopa
HEOOXOUMBIX «100aBOK» Ha TpaHULIAX pasliena Cpel, SBISETCS YacTHBIM CilydaeM Oosee
obmero wmeroxa. TpanchopmaTop CONPOTUBICHUH SBISIETCS COIJIACYIOIIMM YCTPOMCTBOM,
KOMIICHCUPYIOIIUM OTpaXeHUs [2].

B npoctpancTBEe MEKIy HEOOHOPOIHOCTHIO TpakTa CBY 1 HEOAHOPOJHOCTEIO, BBEICHHOM
COIIACYIOUIUM 3JIEMEHTOM, YCTaHaBJIMBAETCA TAaKOM peXUM Oerymux M CTOSYMX BOJIH, IpU
KOTOPOM Ha €r0 IPaHMIIAX BBIIOIHAKOTCS TPAHUYHBIC YCIOBUS.

CyTb MeTO/la KOMIIEHCALlUM OTPAKEHHON BOJHBI 3aKJIOYaeTcs B TOM, YTO B JIMHUIO
nepeaayr B HEMOCPEICTBEHHOM OJM30CTH OT Harpy3Kd BBOJSAT KOMIIEHCUPYIOIIEE YCTPOWUCTBO,
co3Jaroniee JOMOJHUTEIbHYIO OTPaKEHHYIO BOJHY. [lapaMeTpbl ycTpoiicTBa BEIOMPAIOT TaKUM
o0Opa3oM, 4TOOBI B pe3ynbTaTe HHTEP(HEPEHIUH HMEBIIMECS OTpPaKCHHbIE BOJHBI M BHOBb
CO3/JIaHHbIE B3aWMHO TaCUJIUCh B HalpaBlIeHMM K Harpys3ke. CreaoBaTeinbHO, Ha Yy4dacTKe
«TEHEepaTop — COIJIacylolllee YCTPOWCTBO» YCTAHABIMBAETCS PEKUM O€rylux BOJH, a Ha
YYaCTKE «COIVIACYIOIEE YCTPOMCTBO — HAarpy3Ka» COXpaHSAETCs PEKUM CMELIaHHBbIX BOJH. [l
YMEHBIICHUsI OTpe3Ka TPakTa, (YHKUHMOHUPYIOUIETO B CMELIAHHOM pPEXUME, COIacyrollee
YCTPOMCTBO CTpEeMATCS pacrojiaraTb Kak MOXHO Onmke K Harpyske. IIpemmyinectBo merona
KOMIICHCALIUM OTPAKCHWM 110 CPAaBHEHUIO C JIPYTUM METOJOM — METOAOM IIOTJIOIICHUS —
SHEPIHsl OTPAKEHHOM BOJIHBI TAaK)K€ IOCTYNAET B Harpysky, 4ro nossimaer KIIJ ycrporicTsa.
Henoctarok — ¢ €ro moMoIibio coKHO JOOUTHCS COTIAacOBaHMS B IIIMPOKOM MOJIOCE YacToT.

Ha npaktuke MCronb3yrOT U y3KONOJOCHOE, U HIMPOKONOJOCHOE coriacoBaHue. O0mum
HEJOCTATKOM Y3KOIIOJIOCHBIX COIVIACYIOIIUX YCTPOWCTB SBIISICTCS CPAaBHUTEIIBHO y3Kas I10JIOCa
4acTOT, B KOTOPOM BO3MOYKHO XOpPOULIEE COIJIACOBAHHME OTHAEIBHBIX 3JIEMEHTOB BOJHOBOJHBIX
cucreM. JlI1 yMEHBIIEHUs JTOrO HEAOCTAaTKa 4YacTO MCIOJB3YIOT OJHOBPEMEHHO HECKOJIBKO
COTJIACYIOIIUX D3JEMEHTOB, KaXIbIH M3 KOTOPBIX HACTPAMBAETCS C HEKOTOPBIM PAa3HOCOM IO
4acTOT€ OAWH OTHOCUTEIBHO JApPYyroro. BoIpocsl MUPOKONOIOCHOCTH BBICOKOYACTOTHBIX
TPAKTOB B HACTOAIIEE BPEMsI aKTyaJbHbI B CBSI3U C MPUMEHEHHEM JIaMII ¢ OOJIBIINM IMaNa30HOM
MEXaHUYECKON M DJIIEKTPUYECKOW HACTPOMKH — KIUCTPOHOB, MarHeTpoHoB, JIbB u np. U
TBepaoTenbHbIXx CBY ycrpoiicTs. Ilonyduenne cormacoBaHusi B OYE€Hb IIMPOKOM ITOJIOCE YACTOT
(mopsinka 30%, 40% u Gonee) siBNsieTCS HENMErkoi 3amayeit [1].

Jly4imii, X0Ts U HE BCET/Ia OCYIIECTBUMBIN CIIOCO0 JOCTHKEHHS XOPOILIETro COrJacoBaHUs
3aKJII0YaeTCsl B MPUMEHEHMH COIIACYIOIUX TPaHC(HOPMATOPOB, OHU HCKIIOYAIOT OTPAKEHHS,
€CJIM UMEIOT MTPAaBUJIbHO PACCYUTAHHYIO KOHCTPYKIHUIO.

YroObl ckoHCTpyupoBaTh TpakT CBY ¢ KOMIEHCHPOBAaHHBIMH OTPAXEHUSMH OT
TEXHOJOTMYECKMX U KOHCTPYKTUBHBIX  HEOAHOPOJHOCTEH,  HEOOXOJUMO  pEUIMTh
34
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TudpaKIUOHHbIE 3a/1a4M AJEKTPOAUHAMUKHN. TakuM o0pa3oM , HEOOXOAUMO CBECTH OTPAKECHUS
K MHUHMMYMY B TpaKkT€ Ha CTaJUM MPOEKTUPOBaHUSA. AHAIN3 COBPEMEHHBIX HMCTOYHUKOB
MTOKa3bIBAET, YTO TAKUE 33aJ]a4M PEIIAIOTCSI METOJAMHU, PACCMOTPEHHBIMU HUXKE.

AHaJIUTUYECKHE METOJIbl - METOJ TOMEPEYHBbIX CEUEHUM, HUMIICJAHCHBII U METO]
SKBUBAJIEHTHBIX CXe€M. MeToa MONepedyHbIX CEYEHUH UCIOJIBb3YIOTCS, €CIM MapaMeTpbl
HEPEryJISIPHOCTH M3MEHSIOTCS MEIJICHHO, aMIUTUTY/Ia BOJIHBI SIBJISIETCS (DYHKIMEH MPOAOIBbHOM
KOOpJMHATBHl M OIUCHIBAETCS CHUCTEMON OOBIKHOBEHHBIX IU(B(epeHIMaTbHbIX ypaBHEHUN C
NEPEMEHHBIMH KOA(PPHUIIMEHTAMHU.

VMIietaHCHBIN METOJ| UCIIOJIb3YETCs, €CIM TEH30p BXOJHOTO MMIIEIAHCA UMEET MPOCTOU
BUJ TOJIBKO Ui c1a00 HEPETyJsPHBIX y4acTKOB TpakTa, MPH 3TOM pEIIAeTCs KpaeBas 3agada
JUIS1 5KBUBAJICHTHBIX TPAHUYHBIX YCIOBUW HA HEOJHOPOJHOCTSX.

Meroa 5KBUBAJIEHTHBIX CXEM — 3/1€Chb PACCUUTBIBAIOTCA ITapaMeTpPbl CXEMbl 3aMEIICHUS B
BUJE [UIMHHOW IJIMHUU U HeogHopoaHocteid B Buae R, L, C osnementoB. Ilapamerpsi
DKBUBAJICHTHOW CXEMBbI OIPEIEIAIOT U3 PELICHMs] IPAHUYHBIX YCIOBHM AJIEKTPOJMHAMUYECKOU
3alayu. 3aTeM OT CXEMbl 3aMELICHUsl MEPEXOAiT K peajbHOMY BOJHOBOJHOMY TPAKTy. DTOT
METO/l JAET BEPHBIA PE3YJbTAT B Y3KOM MOJIOCE YACTOT, OJTHAKO OH MPOCTOM M HATJIAIHBIN, TaK
Kak 0a3upyercs Ha XOPOIIO pa3pabOTaHHOM armapaTe TeOpuu Iemnei.

Heperynsprnoctu Tpakra CBY Takke BO3MOXKHO pacCUMTaTh YHUCICHHBIMU METOAAMH
(KOJUTOKAIIMiA, JeKOMITO3ULIMOHHBIN, KOHEYHBIX Pa3HOCTEN).

B wmeroge kosnokamuii BelOMpaeM TOYKM (y3JIbl KOJUIOKAIMi), JUIsI  KOTOPBIX
3aMHUCBIBAIOTCS 3JEKTPOJAMHAMUYECKUE YPABHEHUSl C YYETOM IPAaHUYHBIX YCJIOBHM, 3aT€M 3THU
YpaBHEHHSI MEPEBOMAATCS B airedpamueckyro (Gopmy, 4To 3HAYUTEIHHO ympolaeTr pacuer. Ho
3/1eCh HEOOXOAMMO IPABUIBHO YTaJaTh MOJ0KEHUE ITUX TOUEK.

B nexoMmo3unuoHHOM MeTOJie BOTHOBOAHBINA y3en Tpakta CBU pa3OuBaeTcs Ha Mambie
oOnacTu, AJi1 HUX pelIaeTcsl SJIEKTPOAMHAMHUYECKas 3ajadya C y4eTOM TpaHUYHBIX YCIIOBHUH.
Janee pemennst 00beAUHSIIOTCS IS TOBEPXHOCTH BCET0 00beMa pacCMaTpUBAEMOTO y37Ia.

Bo Bcex 3THX MeTonax B KOHEYHOM HUTOre IOJy4daem ainrebpanveckue ypaBHEHHS, T.€.
YUCJIICHHBIE METOJbl YHUBEpPCAJIbHBI, a TaKKe€ OHM IIO3BOJSIIOT PACCUUTATh  CIIOKHYIO
HEOJAHOPOAHOCTb. HemocTaTok 4YHCIEHHBIX METOAOB — TPOMO3IKHUM pacyeT, CYLIECTBYIOT
3HAUUTENbHBIE TPYAHOCTH MO MNPeoOpa3oBaHUIO KOOPAWHAT, Y HCIOJIb3YEMOro KOMIIBIOTEpa
JOJI’KEeH OBITH OOJNBIION 00bEM MaMsTH.

B uncnenno — ananutuyeckux Meronax (meron ["anepkunHa, BapruallmOHHBIA METOI, METO/I
MOTIEPEYHBIX CEUEHUI) — MPEeABAPUTEIHHO COCTABISIOTCS CHCTEMa JTMHEHHBIX anreOpandeckKux
WIM WHTErPAIBHBIX ypaBHEHMU. Jlamee cucreMa ypaBHEHHMH peIIaeTcs HAa KOMIIBIOTEPHOU
TexHuke [3].

Boibop Metonma Ui pacdera HEOAHOPOJHOCTH 3aBUCUT OT YACTOTHOTO JHara3oHa
paccmarpuBaeMoro y3na CBY, Tuna HEOJHOPOJHOCTM U PACUETHBIX BO3MOYKHOCTEH
HCIIOJIb3YEMOro KoMIbioTepa. Takke HeoOX0IuMO MPH pacdyeTax YUUTHIBATh BIMSHHUE BBICIIMX
TUIIOB BOJH (TTOMEX ), BO3HUKAIOIINX OT HEOJAHOPOAHOCTEH, Ha paboty Tpakta CBU.

s cokpaleHuss BpEMEHM T'POMO3IKOIO M JOPOTOCTOSAILEr0 IPOEKTUPOBAHUS PACUETHI
NBITAIOTCA ABTOMATU3UPOBAaTh, HO MPHU OTOM CJOKHO JOCTHYb IIOJHOTO COOTBETCTBUS
MaTe€MaTUYeCKOW MOJENIH CTPOTUM JIIEKTPOJUHAMHUYECKHM IpoLeccaM. 3ajgada CO3JIaHHs
JIOCTOBEPHBIX METOJOB Il aBTOMAaTU3MPOBAHHOTO MAIIMHHOTO MPOEKTUPOBAHUS PAa3IUUYHBIX
y310B Tpakta CBY octaeTcs akTyaibHOM.
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Boenno-unocenepnuiii uncmumym paouosieKmpOoHUKY U cessu,
2. Anmamul, Pecnyonruxa Kazaxcman

IMOJABJEHHUE CUCTEMBI ITBO - BAKHEMIIIUM
3JIEMEHT BCSIKOM BOEHHOM ONNEPALIUN

AnHoTanus. B crarbe 00001eHbl U npoaHanu3upoBanbl nerictBus aBuanuu CIIA n nx
COIO3HMKOB BO BPEMs Pa3Bs3aHHBIX UMU JIOKAJIBHBIX BOWH BO BTOPOHW MOj0BMHE XX M Hayana
XXI BekoB. Ilo mepe pa3BuTHsA aBHAIMOHHOW TEXHHMKHA U €€ BOOPYKEHHUS, JPYTUX CPEICTB
BoznymHoro Hamanenuss (CBH), pa3BuTHs TakTUKM HAHECEHHUS BO3AYIIHBIX YIAapoOB [0
HA3eMHBIM OOBEKTaM MPOTHUBHHUKA, Pa3BUBAINCH OCHOBHBIC IOJIOKEHHS HOBOW KOHIEHIUU
CTPOUTENIbCTBA M HCIIOJIb30BAHMUSI aMEPUKAaHCKUX BOeHHO-Bo3aymHbIXx cuil (BBC) mnop
Ha3BaHHUEM «TJI00aNbHBIN pa3Max — riaobanbHast Momiby. [Ipu 3ToM ocoboe BHUMaHKE YAETIAI0Ch
3aBOEBAHMIO TPEBOCXOJACTBA BO3JyXe. YCHEIIHOE pEUICHHE 3TOHM 3aJaud HEBO3MOXKHO 0e3
MIPOBEJICHUS KOMILJIEKCA MEPOTIPUSATHUH O MOAABICHUIO CUCTEMbI POTUBOBO3YIITHOW 000POHBI
(ITBO). Peanuzaruio mosjaokeHU 3TON KOHIICTIIMU aBTOP TOKa3aJl B XOJE PAaCCMOTPEHHUS psjia
JIOKaJbHBIX BOWH, B KOTOPBIX NpuHuUMaina ydactue aBuauus CHIA u ux coro3HukoB. B craThe
AHATTM3UPYIOTCS JAeHCTBUS aBuanuu U cpenctB [IBO mpoTHBOOOPCTBYIOMIMX CTOPOH BO BpeMs
aMepUKaHO — BbeTHAMCKOM BoWHBI (1959 — 1975 rr.), apabo — uspamnsckux BoiH (1967 — 1970
IT.); B X0o7¢e BoWH B 30He [lepcunckoro 3amuBa (1991r., 1998 r.); npu HamaaeHUN COIO3HBIX CHJI
HATO na lOrocnasuro (1999 r.).

KiroueBble cioBa: JIOKalbHAas BOWMHA, TakTuka, achcTtBus aBuamuu, CIIA, HATO,
aBUAIMOHHAS, TEXHHUKA, CPEJICTBA BO3AYIIHOIO HAMAACHHsI, BO3IYIIHBIN yaap, konuenuus, BBC,
[IBO, mnpeBocxoncTBO B BO3AyXe, JIOKAJbHAs BOWHA, COIO3HUKH, MPOTUBOOOPCTBYIOIIAS
CTOpOHA.

Tyiiingeme. Makanaga AKII aBuanuschIHbIH OpeKeTl KUHAKTAJIFaH >KOHE TallJlaHFaH
JKoHe oylapiblH onakractapbiHa XX jkoHe XXI FacklpiapAblH €KIHII XKapThIChIHAA KEPruTIKTI
COFBICTAapAbI IIemy Ke3inge. /laMy mamacblHa Kapall aBHALMSUIBIK T€XHHWKAa MEH OHBIH Kapy-
’aparbl, 0acka aa oye malybul Kypanjaapsl (OLIK), kapceiacTsiH xKep 00bekTuIepi OoiibIHIIa
dye COKKBICBIH Oepy TaKTMKAachIH JaMbITy Ke3iHze "kahaHIblK Kyiam — skahaHJbIK KyaT" aTThl
aMepHKaJbIK OCKepu - oye Kymrepin (OOK) mnaiinanany MeH KypbUIbIC XKaHa
TYKBIPBIMAAMAChIH HETI3r epexernepi AaMblabl. Herisri Hazap oye KeHICTIriH Oachlll anyra
OesiHreH. by TamceipMaHbI JKETICTIKIIEH HIemTy dye madybuibiHa Kapcbl Kopranbic (OLIKK)
KyHeciH Oacy OoibIHIIA ic-IIapa KeIeHIH OTKi3yci3 MyMKiH emec. OChl TY)KbIpbIMJaMaHbIH
epexxkeciH icke acwipynbl aBTop AKII aBmamuscel MeH oJapIblH OJAKTacTapbl KaThICKaH
KEPriuTiKTi KaybIHIepJiep KaTapblH KapacTblpy OapbIChIHAA KepcerTi. Makanaja amepuka —
BbeTHaM COFBICHI (1959 — 1975 xk.), apab — uspaunb corbicTapsl (1967 — 1970rr.); Ilapcer
IIBIFAHAFBl aliMarblHAa CcOFbIc OapbichiHAa (1991k., 1998x.); IOrocmaBusra HATO-HBIH
OJlaKTac KYWITepiHIH madyblIbl Ke3iHae. TaObIcThl OChbl MIHAETTEPAl LIy MYMKIH eMec ic-
mIapajap KeleHiH >kypri3y OoiibIHIIa 6acy xyiieci aye madybuibiHa Kapesl Kopranbic (OLLKK).
Epexenepin icke achlpyFa, OCbl TYXBIpbIMJAMaHBIH aBTOPBl KOPCETTI Kapay OapbIChIHAA
Oipkarap >KeprijiKTi corbicTap, oHaa Kareichin, aBuanus, AKI sxoHe onapapiH ojaKTacTapbiHa.

Tyiiin ce3aep: Xepruikri COfbic, TaKTWKa, aBuauus ic-opekerrepi, AKIL, HATO,
aBUALUSUIIBIK, TEXHHMKA, 9ye I1a0ybUIbl Kypajaaphl, 9ye COKKbICHL, Ty XbIpbiMAama, OOK, OILIKK,
YCTEeMJIri ayasa, >KepriliKTi COFbIC, OJJaKTacTap, Kapchl KYPec *Karbl.
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Annotation. The article summarizes and analyzes the actions of US aviation and its allies
during the local wars unleashed by them in the second half of the twentieth and early twenty-first
centuries. With the development of aviation equipment and its weapons, other means of air
attack, the development of tactics for air strikes on enemy ground targets, the main provisions of
the new concept of construction and use of the American air force (air force) under the name
"global scope — global power" developed. At the same time, special attention was paid to gaining
air superiority. A successful solution to this problem is impossible without a set of measures to
suppress the air defense system (air defense). The author showed the implementation of the
provisions of this concept during the consideration of a number of local wars in which the US
and its allies ' aviation took part. The article analyzes the actions of aviation and air defense
systems of the warring parties during the American — Vietnam war (1959-1975), the Arab —
Israeli wars (1967 — 1970), and the wars in the Persian Gulf (1991, 1998); when the allied forces
of NATO attacked Yugoslavia (1999).

Key words: local war, tactics, actions of aviation, USA, NATO, aviation equipment,
means of air attack, air strike, concept, air force, air defense, air superiority, local war, allies,
opposing side.

[Tocne oxonuanuss Btopoit mupoBoil BoiiHbl CIIJA M UX COIO3HUKHM HEOJAHOKPATHO
pa3BA3BIBAIM JIOKAJIBHBIE BONHBL. 3alafHble CTPaHbl MCIIOIb30BAJIN JIOKAIbHBIE BOWHBI KaK
HOJIMTOHBI JUIsl MPOBEPKM HOBBIX OOpa3llOB BOOPYKEHUS U CIOCOOOB BEJIEHUS BOEHHBIX
neiictBuii. B mociennue necatuneTus B JOKaJIbHBIX BOMHAX 00JbIlIOe BHUMAaHHWE OTBOJUIIOCH
aBUanMy. ABHANWs B BOWHE C MPUMEHEHUEM OOBIUYHBIX CPEJICTB MOPAKEHHS B PSAC CIIydacB
MOYKET CaMOCTOSITEIbHO PelIaTh IJI00anbHbIe 3a/1a4d. DTO MOXET ObITh TOJIBKO B TOM Clydae,
KOTJ]a B BOOPY)KEHHOM KOH(JIMKTE aBHAIMS 3aBOIOET M MPOYHO YICPKHUT MPEBOCXOJICTBO B
BO3JyX€ B paiiOHe, I'lc NMPOBOJAUTCS JIOKaJbHAas BOMHA. YCIEIIHOE DPELIEHUE JTOM 3anadyu
HEBO3MOXXHO 0€3 TMpOBEICHUS KOMIUIEKCAa MEpONPHUSATHH IO MojaaBieHuto cucrtemsl [1BO
nporuBHuKa [1,3].

HHTeHCHBHOE pa3BUTHE BO BTOPOH MoyioBMHE XX Beka ucTpedutensHoi aBuanmu (MA),
3€HUTHOI'O PAKETHOTO U apTUJLIEPUICKOIO OPYXKUs, a TAK)KE Ha3€MHBIX U BO3AYIIHBIX CPEICTB
OOHapyXeHMs, OINOBEIEHHUs, LENEeyKa3aH!s, HABEACHWs M YIPaBJIEHUS aBUALMOHHBIMU U
3€HUTHBIMH CUCTEMaMH OPYXHsl AaJ0 BO3MOXKHOCTb Mepeitu oT o0bekToBoi I1BO k coznanuio
CIUIOIIHOTO TOJS PaJHOJIOKAllMOHHOTO OOHApY>KEHUS M OTHEBOIO MOPaK€HUS BO3AYIIHBIX
1eseil He TOJIBKO BJIOJIb TPpaHUIlbl (JJMHUU (pOHTA), HO U HaJl Bcel TeppuTopHel crpaH. B aTux
YCIOBUSX B XOJIe BEeJEeHUS OOEBBIX JEWCTBUM, MPOBEAEHUS BO3AYLIHBIX ONEpalliii, HA MEPBBINA
IUIaH BBIXOJUT 3ajlaya MO 00s3aTelbHOMY pPAaTUOIIEKTPOHHOMY M OTHEBOMY I10/ABIICHHIO
o0wvexktoB [IBO na TBJl nubGo B orpaHM4eHHOM pailOHE Ha ONPEENEHHBIN MPOMEXKYTOK
BpEMEHHU, IPUYEM [JENacTCs 3TO B HHTEpPEcax peLIeHUs OCHOBHOM LEIU aBUALMOHHOMN
TPYNIUPOBKH — 3aBOEBAHMs MPEBOCXOJCTBAa B Bo3Ayxe. OCHOBHBIE 3JIEMEHTHI ONEpaIUH IO
npeononenuto [IBO (BeiGop Mapuipyta u mnpoduis monéra, pagudo’NeKTPOHHOE MPUKPBITHE
yIapHBIX CaMOJIETOB) B HACTOAILIEE BpeMs HOCAT BCIOMOTATENbHBIM  XapakTep |
OCYILIECTBIISIOTCS C LENbI0 YMEHBIIEHUS MTOTEPh aBUALIMM OT OTAENIBbHBIX o4aroB cucreMsl [IBO
INPOTUBHUKA, TMPOJOJDKAIOUINX (QYHKIIMOHUPOBATH IOCJIE TMPOBEACHUS MEpONPUATUH Mo e€
nojasieHuto [3]. .

B nanHOI craThbe aBTOp INpeuIaraeT pacCMOTPETh Psfl JOKAIbHBIX BOWH, B KOTOPBIX
UCIIOJIB30BAIMCH CPEICTBA BO3AYIIHOTO HANlaACHUS I JOCTH KEHUS ONPEICIIEHHBIX LIEJIEH.

Boiina Bo Bbername (1959 — 1975 rr.) Obuia BOWHOW COMPOTHBIICHHS BBETHAMCKOIO
HapoJa IpPOTUB aMEPUKAHCKUX arpeccopoB. JTa BOWHA SBJSUIACH OJHUM M3 KPYMHEHIINX
BOOPYKEHHBIX CTOJIKHOBEHUN ¢ mpuMeHeHneM asuanuu u [IBO nmocne Bropoit MupOBOi BOMHBI.
[llupokoe mpuMeHeHHE B BOHWHE BO BbeTHame Hanwia aBuanud: OT AapPMEUCKOM 10
ctparerudeckoit (co ctponsl CIIIA). B 70-e roasr XX Beka MacmTaObl IPUMEHEHUS aBUAIHH
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CHIA Obut ocoGeHHO KojioccaibHbIMUA. Ham BeeTHaMoM B cpemHeM B JIeHb COBEPIIAIOCh 0
700 mponéroB camoniéroB. Ha teppuroputo BrerHama Oblio cOpoIieHO OKoJIO 12 MIIH. TOHH
Ooernpunacos, 4to O6ojiee YeM B TPU pas3a MPEBBIIIATO0 KOJIHMUYECTBO OOENPUNIACcCOB, COPOLICHHBIX
aMepUKaHIlaMu 32 BCKO Bropyro mupoByto BOKHY. [IpuMEHsUIHCh, B TOM YHUCIE XUMHYECKHE
Ooempunacbl. TakTHKa aMEpUKAHCKOM aBHAllMM B JTOH BOilHE HEOAHOKPATHO MEHSIIACH.
OcHOBHOE BIMSHME HAa 3T M3MEHEHMs OKas3blBajo MportuBoieiicteue cpexncrts [IBO /IPB
(demokparnueckoii Pecriyosnmku Beetnam). [Ipu aTom orpomuyto nomoins /[PB B 3ToM okazan
CCCP [3].

B navanenbiii mepuos BoHbI 11 aBuanuu CILIA Obu10 BpeMs «ITOTMTOHHON TaKTHKW». B
3TO BpeMms KpymnHble rpynmbel camonéroB CIIIA moutn 06e3 NPUKPHITHS — HAHOCHIIH
MaccupoBaHHbIe yaapel co cpeaaux BeicoT (2000 — 5000 M), HaWBBITOAHEHIIHE IS
o6ombomeranus. C nonydennem u3z CCCP nogpasnenennit 3YP (36HUTHBIX yIpaBiIsieMbIX PAKET)
s [IBO JIPB, atot nuamno3oH BeicoT ObuT mepekpbiT. Apuarus CIIA Havana neicTBOBaTh C
ManbIX BbICOT. [loTepu MX aBualMM HE YMEHBIIWJIMCh M3-32 OTHS CTBOJBHOM 3E€HUTHOM
apTUJUIEpUH, psAa JAPYrux BaxkHBIX (axTopoB. B mocienyromme mnepuonst aBuanuu CIIA
NPUIUIOCH BEPHYTHCS Ha CPEIHUE BBICOTHI M NMPHUMEHSATh CaMOJETHI MacCHpOBaHHO. boprbda ¢
I[IBO JIPB npoBoamiach KOMIUIEKCHO: TIIOCTAHOBKOM HWHTEHCUBHBIX paauo - U
PaAMOJIOKAIMOHHBIX  IIOMEX, BBIIOJHEHUEM IPTUBOPAKETHBIX MAHEBPOB U  OTHEBHIM
BO3zelicTBUEM Ha cpenctBa [IBO, ¢ npuMeHeHneM MPOTUBOJIOKALIMOHHBIX YIPABISEMBIX PAKET
(YP) tuna «llpaiik», ¢ HUCIIOIB30BAHUEM JPYIMX TaKTHYECKMX MpUEMOB. B mocnenyromem
apuauus CHIA mnepemia Kk HOBOMY BHUAY TakKTUKM — MpopbiBy cucteMbl [IBO. ['pynmer
noznasneHuss IIBO obecneunBanu «kopugop Mpodéra» yaapHbIX TIpynn K 1mensMm. B
MOCNEAYIOEM CTald MPUMEHSThCS  cTparerudeckue OomOapaupoBmuku B-52 s
OoMOoMeTaHusl «I10 IUIOMAAAM» (T.€. YHHYTOXKAJIOCh BCE, YTO HAXOJUJIOCh B MECTax MaJleHus
60om0). bomOomeTaHust BhIMOMHSIMCE ¢ Oonbmux BeIcOT (8000 — 10000 Mm). Mcnonb3oBanuch
Takke yrparisiemble aBuaboMObl (YAB) ¢ masepHoit moacBeTkoil. B pe3ynbraTe 3TOH BOWHBI
CIIA notepsnu 6osee 9000 camonéroB u BepTonéToB (6onee 2000 JeTUUKOB MOMANTU B ILICH).
ITpu aTrom CIIA ucnsIThIBaJIM HOBOE BOOPYKEHUE, aBUAIIMOHHYIO TEXHUKY, HOBbIE OOCTPHUIIACHL,
HOBble TakTHueckue mnpuémsl 0oprObl ¢ I1BO. [Ing mpopsiBa [IBO B rpymnmy oOecnieueHus
npos€ra yIapHbIX IPyNI BbLAENIOCh 10 50% caMon€TOB OT BCEX y4acTBOBABIIMX B ONEpaLlUU
[4,5].

I'ocymapctBo M3paunb ¢ MOMEHTa CBOEro OOpa30BaHUS HAXOOUTCA C  apaOCKUMHU
CTpaHaMHU B HANPSKEHHBIX OTHOIIECHUSIX, KOTOpPblE BPEMEHAMHM MPUHUMAIM U MPUHUMAIOT B
HacTos1ee BpeMs popmy BoopykeHHOU 00pbObl. OnbIT npuMeHeHus aBuanuu 1 [IBO Hanbonee
HIOKa3aTelieH B BOCHHBIX KOHGuMKTax M3panis ¢ Apadekoii Pecniyonukoit Eruner (APE) (1967
- 1970 rr.), ¢ APE u Cupueii (6-24.10.1973 r.) u Jluanom (6.06-19.08.1982 r.). Ilpu ananuze
onbITa OOEBBIX JEHCTBHI MX 4Yallle BCEro OOBEIUHSIOT IMOJ Ha3BaHUEM apado-U3panuiIbCKHUe
BoitHBI. Boitna U3pauins ¢ Apabcekoii Pecriyonukoit Eruner (APE) B 1967 1. u 1969-70 rr. crana
HauOoJiee NMPOJOKUTENIBHBIM U3 YKa3aHHBIX BOEHHBIX KOH(IMKTOB. Ee ocHOBHOe oTinuue
3aKJII0YAeTCs B TOM, YTO, IO CYTH, 3TO OBLJIO BOOPY>KEHHOE MTPOTUBOCTOSIHUE IBYX FOCYAApPCTB C
4yepe0BaHUEM NIEPHOOB HAapalllMBaHUs UX BOEHHO-3KOHOMHYECKOIO NOTEHIIMAA U IOATOTOBKU
apMMii K BOIHeE, pe3KOro O0OOCTPEHHS MEXIOoCYAapCTBEHHBIX OTHOIIEHUH, BEICHUS
UHTCHCUBHBIX  OOEBBIX JICHCTBMIH, TIOCIEAYIOIIErO0 BOCCTAHOBIEHUS M  HapalluBaHUs
00ecIocoOHOCTH BOOPYKEHHBIX cuil [3].

HckmounTenbHo BaXHYIO posib B 00eBbIX neicTBusAxX 1967 r. ceirpanu uszpamibckue BBC.
Boennble cnenuamucThl CYUTAIOT, YTO IOJOKUTENbHBIA HMCXOJ BOWHBI B HIOHE B TMOJb3Y
W3pauns ObLT mpeapelieH 6iaaronaps yCHelHbIM ASUCTBUSIME €ro aBUAIlMK B TIEpBbIE TP daca
6oeBbix neictBuil. K nx Hauany BBC Uspauns umenu 12 aBuanuoHHbIX dckagpunuii. 13 340
60eBbIX camonieToB 6osee 70% SBISIIMCH COBPEMEHHBIMU CaMOJIETaMH TaKTUYECKOM 1 namyOHOH
aBuanuu ("Mupax-3C", F-4, A-6, "Cynep-Mucrep" u apyrue).
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B ocnHoBe 3ampicina paerictBuii m3pamibckux BBC Obuta BHE3amHOCTH JCUCTBUH 110
3a/1auaM, MECTy M BPEMEHHU; MAaCCUPOBAHHOE NPUMEHEHUE CUJ U CPEJCTB; COCPEIOTOUYCHHE
OCHOBHBIX YCHJIMH Ha TJIaBHOM HAampaBlI€HUHW AJIsl pelIeHus MpHOPUTETHhIX 3anad. Ocoboe
BHUMaHHUE YACIISUIOCh MOJIAaBJICHUIO U yHHUTOXeHuto cpeacts [IBO, B mepByto ouepenb, Ha
tepputopuu APE (1a CruHalickoMm MoJTyoCTpOBE).

Pemuts rnaBHyro 3amauy - pa3rpOMUTh aBHAIIMOHHYIO rpynnupoBky Erumnra, xotopas
HacuuThiBasia OKoyo 290 OOeBBIX CaMOJIETOB, YAAJIOCh Ojlarofaps HaHECEHUIO BHE3aIHbIX
MacCHpOBaHHBIX ABHAIIMOHHBIX yaapoB. B Hux yudactBoBano Oosee 200 OOEBBIX CaMOJIETOB.
Panaum ytpom 5 wmrons 1967 r. BBC U3pauns HeoxumgaHHO ymapuiaud 1o 27 OCHOBHBIM
aspoapomam APE, Cupum u Hopnanmm, o0bekTam cuctembl [IBO, moctam depe3 Cysukwii
KaHasl. B Tedenne oqHOrO aHsA OHU BhIMOJHIIN 420 caMoIeTO-BhLICTOB [7].

B mepBbie yacel 00€BBIX OEHCTBUN OBUIO YHHMUYTOXKEHO OKOJIO 42% paauoiOKalMOHHBIX
cpencts u 6omee 25% 3pan [IBO APE. ApaGckas aBuanusi 1ake He CMOTJIA TTOJHATHCS B BO3YX
¥ HE OKa3zajla HUKAKOTO COMPOTUBIEHUS. JTO TMOJATBEPKIACT TOT (DAKT, 4TO HA a’poapoMax
OKa3ajuch YHUUTOXeHHbIMU 273 camonéra (203 APE u 70 CAP), a B Bo3ayxe - JBa camojeTa
APE [7].

B xone BozaymiHoit onepauuu (¢ 5 mo 11 utoHs) ynapamu 1no 9 OCHOBHBIM a’poJpoMam
OBLIIO BBIBEIICHO M3 CTPos Ooiee 65% (o apyrum ucrodaukam - 6osiee 70%) Bcex 60ETOTOBBIX
eruIeTCKUX caMoyieToB. B mtore aBuanus M3pauns 3aBoeBasia rocrnoicTBo B Bo3ayxe, a APE
noTepIiesia BOSHHOE MmopakeHue u norepsiia CuHalCKuil OJyoCTPOB.

W3paunb JOCTUT Takoro ycmexa Onarogapss TOYHOMY 3HAHHMIO PACIONIOKEHHUS U PEXHUMA
(GYHKIIMOHUPOBAHHSI OOBEKTOB YIapOB, TIIATEILHOW M BCECTOPOHHEH MOJITOTOBKE K HHM,
MPOBEJCHUIO JAe3MH(POpMAIMN MPOTHUBHUKA M JOCTHIKEHHIO BHE3alHOCTH IIEPBOrO yaapa,
MaKCUMaJIbHOMY HCIIOJIB30BaHUI0 OOEBBIX CBONCTB TEXHUKH U BOOPYXKEHHUS 3a CYET
00y4EeHHOCTH U TUIATEIFHOM MOATOTOBKH JIMYHOTO COCTaBa, a TaKXke mojaBieHuto cpeacts [IBO
[7].

K nauvany OoeBwix neiictBuit 1967 r. B cocraBe cun u cpencts 1IBO APE Gwuio Tpu
nuBu3uu 3YP (25 nuBuzuonoB C-75), 3enutHas aptiiepus kamopa 57- u 100-MM (HECKOIBKO
noJjKkoB), a Takxke okoso 90 PJIC paznuunbix Tunos. Beero ¢ 5 mo 11 utons erunerckue [1BO
YHHUTOXWIHN 44 camostera, u3 HUX 35 - 3eHUTHOH apTimiepuei u 9 - pakeramu.

B nenom mo kadectBy BoopyxkeHuss u OoeBoil TexHukH APE He ycrymanma W3pawitio.
O4eBHIHO, 3TO W TOCIYXHWIO TNPUYMHOM CAMOYCIIOKOEHHOCTH M 3acTos B Ipoliecce
COBEpIIICHCTBOBAHUSA €€ MPOTHUBOBO3IYIIHOM OOOpPOHBL. OTH (aKTOphl, a TakkKe HHU3Kas
noaroroBka 0oesbix pacueroB PJIC u 3PK, orcyrcTBrHe 00€BOro omnbiTa U HaBBIKOB pabOTHI B
YCIOBUSX CHJIBHBIX PaJUOdTIEKTPOHHBIX IMOMEX, €IMHOTO KOMaHIOBaHMA B MaciiTabe Bceil
CTpaHbl IPUBEJH K HEyJauHOMY UcXoay 0oeBbIX AeiicTuii cpeacts [IBO B ToT nepuo.

Kpome Toro, 3ToMy crmocoOCTBOBaM HapyIICHHUs] MEP CKPBITOTO YIpPaBICHHs BOMCKaMHU.
M3pannbTsiHe UCTIOIB30BAIM PAIUOCETH YIIPABJICHUS U CBSI3M JJIA TMIEpeladl Ha apaOCKOM sI3bIKe
JIOKHBIX KOMaHJ, YTO B 3HAYMTEIHHOW CTENEHU [e30pTraHu30Baio paboTy OOEBBIX pacueToB
KOMaH/THBIX ITYHKTOB U 36HUTHBIX CPEJICTB.

ITo oxoHuanuu omneparuu B 1967 r. BoeHHO-MoJuTHYECKOE PykoBOoACTBO APE mposeno
THIATENBHBIA aHAIM3 PE3YJIbTATOB M TMPHHSIO COOTBETCTBYIOIIHME MEPHI IO YCTPAHEHUIO
BBISIBIICHHBIX HefocTaTkoB. C wromst 1968 r. Bce cumbl u cpeactBa [IBO oObenunmnu B
OTJENbHBIA BHUJ BOOPYKCHHBIX CHJI, NMPOBEIM KOMIUIEKC MPAKTUYECKUX MEPONPHUSATHH MO HX
COBEPIIICHCTBOBAHUIO U TIOBBIIICHHIO 3P PEKTUBHOCTH OOPHOBI C BO3AYIIHBIM POTUBHUKOM.

B nmepByto ouepenp Obuta co3/1aHa CHCTEMa PAIMOJIOKAIIMOHHON W BU3YaJIbHOW pa3BElIKH.
I'maBHO# 3amadell cuyMTaNoOCh OOECIEUEHUE €€ YCTOWYMBOrO (PYHKIIMOHUPOBAHUS B YCIOBUSAX
PaIuOdIEKTPOHHOTO TO/IaBJIeHHUs, OOHAPYKEHHE BO3AYIIHBIX IIEJIEH MPOTUBHUKA HA TPEIETHHO
MAaJIbIX, MaJIbIX, CPEAHUX U OOJNBIINX BBICOTaX M CBOCBPEMEHHOE OMOBEIICHHE MPUKPHIBAEMBIX
BOWCK M 00BEKTOB O BO3MOXKHBIX yapax ¢ Bo3ayxa [7].
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Jns  BemeHHWS paaUOJIOKAIMOHHOW pa3BEAKHM BO3MYIIHBIX Ieleld  chOopMHUpOBaIU
panuoTexHudyeckue OaranboHbl (PTO) MO 7-8 paaMONOKAMOHHBIX POT (PIp) B KaXKIOM H
pasmectiiii ux 1o ¢poHty ot 150 mo 200 kM. DTO MO3BOJMIIO CO3/aTh CIUIOMIHOE
PaANOJIOKALIMOHHOE TT10JIe 0OHApYKEHUsI BO3AYIIHBIX Lienei ¢ BeicoT 100-150 M npu ynanenuun
pap Ha 40-60 kM npyr oT nIpyra.

Hapsiny ¢ paguonokanimoHHo# Obula co3aaHa U BU3yaibHasl pa3Benka. [Jist aToro no Bcemy
nobepexpto CpenuzemHoro u Kpacaoro mopeit, Bnoibs Cyankoro 3anuBa U Cy31KOro KaHajia B
1-2 nuHUM pa3BepHyaH ceTh nMocToB. 3a 1969-70 rr. onn oOHapyxunmu 100% BO3AYIIHBIX Lenei
nHeM 1 80-85% - Houbto. Bee 3TO mo3BONIMIIO MONTydaTh JaHHBIE O BO3AYIIHOM HMPOTHUBHUKE U
OIOBEUIaTh O HEM NMPUKPHIBAEMbIE BONCKA U OOBEKTHI € 3ara3/ibIBaHeM He Oosee 2-3 MUHYT.

OnpIT mpenunecTBOBaBIIMX OOEBBIX JACUCTBUN JOKa3asl XKUBYyYeCTh M A()(PEKTUBHOCTH
IPUMEHEHHs CMEIIAaHHBIX rpynnupoBok cpeacts [IBO pasnuunoi manmpHOCTH 3a cueT 3-4-x
KpPaTHOTO MEPEKPHITUS UX 30H MOPAXKEHHUS K MHOTOCIIOHHOTO 3€HUTHOTO OTHA. B cBs3M ¢ 3TUM, B
1970 r. cdopmupoBanmu cmemannsie rpynnupoBku B coctaBe 3PK C-75 u C-125, 3CY u
nonpazaenenuit [13PK. DToT npuHIun npuMeHsIics Ipy BeJeHUU IPOTUBOBO3AYIIIHON 000POHBI
Onp-Mancypa (2 3PK C-75, 2 3PK C-125, 12 3CVY u 3 potsl I13PK) u rpynnupoBku Boiick B
paitone Cysukoro kanana (11 3PK C-75, 5 3PK C-125, 20 B3Bogos I[13PK "Crpena-2", 12 3CY
"[Munka", 16 poT 3eHUTHBIX IyjiemMeToB). Kpome Toro, A NMOBBILIEHUS >KUBYYECTH KaxbId
3CHUTHBIM TUBU3MOH MMEJ JIBE 3alacHble W JIOKHYIO Mo3unuu ¢ Makeramu 3YP u cranumeit
pa3senku Ha 6a3e PJIC [1-12. Takoii cMemanHo# rpynnupoBkoi B 30He CyslKOro KaHaja Ipu
OTPaXEHUH OJHOTO M3 MAaCCHPOBAHHBIX aBHAIIMOHHBIX yIapoB yaajoch cOuTh 19 camosneToB u
Beprosier m3pamibckux BBC [3,7].

3acnyxuBaeT BHUMaHus onblT npumeHeHus [I13PK, ¢ momonipio kotopeix B 1969-70 rr.
yHUUTOXUIM 17 OGoeBbIXx camoneToB u BeprosieT M3pawnda. MMy ocHamamuch OTIENbHbBIE
6atanponbl [I3PK (o 3-5 por, B kaxkmoi mo 3-4 B3Boja, BO B3Boje 3 ormeneHus no 2 I1M),
OCYIIIECTBJISIBIIUE HEMOCPEICTBEHHOE MPUKPBITHE BAXKHBIX 00BEKTOB, TPYIIIUPOBOK BONCK, 3PK,
PTB u aspogpomos.

Jns  noBbimeHUst  3((GEKTUBHOCTH HMMEIOUIMXCS  CPEJICTB  IMPOBEIM TEXHUYECKHE
mepornpustus o gopabotke 3PK C-75, BBomy B 00eBO# cOCTaB MOMOTHUTENBHBIX YacTed U
nonpaszaenennii, ocHameHHBIX [I3PK "Crpema-2", 3CVY-23-4 "llunka", 3VY-23-2, HOBBIMHU
pasvoIOKALIMOHHBIMU CTAHLIMSIMU U APYTHE.

B pamkax coBepiIeHCTBOBaHHMS IPOTUBOBO3AYIIHONW OOOpPOHBI ObLIa peopraHu30BaHa
CUCTEMa yIIpaBJIeHHs cuiiamu U cpenctsamu [I1BO nist pazymMHOro coderanus U MCIOJIb30BaHMS,
B 3aBUCHUMOCTM OT YCJIOBUH OOCTaHOBKM, LIEHTPAJU30BAHHOTO M JIELEHTPAIU30BAHHOTO
ynpasieHus. C 3Toi 1eabpio ObUIM pacIIMpeHbl MOJTHOMOYMS KoMaHaupoB aususuii [IBO mo
YIPaBICHUIO NOJYMHEHHBIMU CUJIAaMU M CpPEACTBaMM, a B TaKTUYECKOM 3BEHE 0oJiee IIMPOKO
CTaJIO MCIIOJIb30BAaThCsl NEEHTPATIN30BaHHOE YIIPABJICHHUE.

Hevicteuss BBC U3paunst Ha ManbIx BBICOTaX, OCOOCHHO Ha MOACTYIAx K a’dpoJpoMam
(Kaup-Becr, benucysiid), ropony Kamp u mnmorunam (Acyanckoir Ha p. Hwm), Takxe
3aTPYIHSUTH adpOCTaThl 3arpakaeHus. Ha MpHKpbITHE BaXKHBIX OOBEKTOB BBIIEISIIOCH OT 9
B3BOJIOB 710 36 poT a’pocraroB. IIpu yrpose BO3AYIIHOTO HamaJeHWs OHU MOAHUMAIUCH JO
BbICOT 450-500 M. Bce 3Tu HOBOBBEAEHUS HE MOT HE 3aMeTUTh M3pawnib, KOTOPBIA CO CBOEH
CTOPOHBI MPHUHHUMAJI HEKOTOpBIE MEpbhl MPOTHUBOAEHCTBHS. Tak, TOJBKO B TEUeHHE HOAOps-
nexabps 1969 r. ero aBmanms BbmodHMWIA Ooee 1500 caMoyeTO-BBIICTOB IS TIOJIABIICHHS
cpeacts [IBO u rpynnupoBok Boiick APE. Ognako ycunusa Erunta mo coBepiiieHCTBOBaHHIO
MIPOTUBOBO3AYIIHON OOOpPOHBI CTalM JaBaTh IOJIOKHUTEIbHBIE pPE3yibTaThl. 3a yKa3aHHBIM
nepuoJi ObIJI0 YHUUYTOXKEHO 54 M3pamsIbCKuX camouieta U Beproseta (u3 Hux 11 - 3PB, 31 - 3A,
12 - TI3PK). Takum o0Opa3om, MpOBEACHHBICE MEPOIPHITHS 3HAYUTEIHFHO TOBBICHIN OOMIYIO
3 PEKTUBHOCTh MPOTHUBOBO3AYIIHOM 000poHbI apaboB. Tonbko ¢ 20 utoins no 7 cenraodps 1970
r. U3pauns notepsit 6osee 90 60eBbix camosnieTos [7].

41



PO:xxbOUU FBIJIBIMU EHBEKTEPI ~ Ne3 (41) 2020 HAVYYHBIE TPYJAbI BUNPIuC

Xon BoopyxkéHHoro koHpiaukTa B 30He Ilepcuackoro 3ammBa B siHBape - ¢eBpane 1991
roja MOATBEPAWI OJHO W3 OCHOBHBIX IIOJIOKEHUN HOBOW KOHILEIIMU CTPOUTENILCTBA U
UCIIOJIb30BaHUSI aMEPUKAHCKUX BOEHHO-BO3AYyMIHbIX cuil (BBC) mox Ha3zBanueM «ri1o0anbHbIN
pa3max — rao0aibHasi MOIIb». DTO MOJO0XKEHUE TJIACHUT, YTO aBHAIlUsl B BOWHE C MPUMEHEHHUEM
OOBIYHBIX CPEJICTB MOPAXKEHUS B Ps/Ie CIIy4aeB MOXKET CaMOCTOSITEIbHO PELIATh TaKUe 3a/auH,
KaK HEWTpajau3alus U JIMIIEHHE CHOCOOHOCTH NPOTHUBHUKA K CONPOTHUBIICHUIO, OIpPaHUYECHUE
cBOOOJBl U HapyIIEHUE CIAKEHHOCTU IEUCTBUII €ro BOWCK, OOBIYHO JOCTUTaeMble B XOJ€
COBMECTHBIX JICHCTBHHA C ()OPMHPOBAHUSAMHU APYruX BHIOB BoopykEHHBIX cui (BC) B pamkax
BO3/YIIHO-Ha3eMHON omnepauun (cpaxeHus). OJHAKO pELIAIOILYI0 pOJIb B JOCTH)KEHUU
KOHEUYHBIX IIeJIei omepaluyu U BOOPYKEHHOTO KOH(MIMKTAa B IIEJIOM aBHAIMS MOXET CHITpaTh
JMIIb TIPU YCJIOBUU 3aBOEBaHMsS M IPOYHOIO YyJEpXkKaHHUA B XOJE BCEro KOH(IMKTA
MPEBOCXOJICTBA B BO3JlyXe Ha JaHHOM TeaTpe BoeHHbIX aeictBuil (TBJl). Ycnemnoe pemienue
9TOH 3a/laud HEBO3MOXKHO 0€3 IPOBEAECHUS KOMIUIEKCA MEPOIIPUITUIN 110 MOJIABIEHUIO0 CUCTEMbI
IMBO nporuBHuka [2,8].

OcHOBHBIE JOKYMEHTHl 10 0O€BOMY MPUMEHEHHIO aBUAllMM, pa3padOTaHHbBIE U
yrBepxaEHHbIe pykoBoacTBoM BBC CIIIA B mocnenHee Bpemsi, yIElsllOT BHUMAHUE TOJIBKO
BOIIPOCaM OTHEBOIO M PaJUO3JIEKTPOHHOrO MoJaBieHHsa Kak cuctemsl [IBO nporuBHuKa B
LEJIOM, TAaK M OTHENbHBIX €€ DJIEMEHTOB. AMEpPUKAHCKHE BOCHHBIC CIELUAINCTBI 101
noxasineHueM cuctembl [IBO noHumaroT paelcTBHS CBOMX BOMCK 10  YHUYTOXKECHHIO,
HEUTpaau3aluu WIK BPEMEHHOMY HapyueHuto pabotsl cpenactBs I[IBO npoTuBHuKAa NyTéM
HAHECCHMsI OTHEBBIX yJapoB, IPUMEHEHUS PpagUO3IEKTPOHHBIX CPEACTB WIM COYETaHMS
OTHEBOTO M PaJUOIIEKTpOHHOTO Bo3zaeucTBus. [lomaBnenue cucremslr [IBO mporuBHUKA
BeJETCS aBUALlMOHHOW TPYNIIMPOBKOM HENPEPBIBHO C Pa3IMYHON MHTEHCHUBHOCTBIO B TEUEHHUE
BCET0 BOOPYKEHHOTO KOH()IMKTAa B BHJE OTJCIBHBIX ONEPAlUi MO YHHUYTOXKECHHUIO OOBEKTOB
[1BO B orpaHn4eHHOM pailOHE U BCIIOMOTaTEIbHbIX JE€HCTBUM.

Takue omepanuu MPOBOASTCS aBUALMOHHOM TpymnmupoBkoil B Mmacmirtade TBJl u, kak
IpaBUIO, B IEpBble 4Yachl (AHM) BOOPYKEHHOro KoH(IuKTa. OHM MNPEACTABIAIOT €000t
COTJIACOBAHHBIE JNEHCTBHS NOJAPA3JCICHUN YAAPHOW aBUALMU U CaMOJIETOB PaJuO3JIEKTPOHHOMI
60pb0bl (POB), HanpaBieHHbIE TPOTHB KOHKPETHBIX, 3apaHee BhIABIEHHBIX 00bekToB [IBO. B
XO0Jle ONepallyd MOTYT peliarbes cleAyrolme OoeBble 3aJayd: BOCIHpPELIEHUE KOHTPOJIS
BO3/AYIIHOTO MPOCTPAHCTBA HaJl CBOEH TeppUTOpUEil CO CTOPOHBI MPOTHUBHHUKA; OOecreueHue
NeICTBUI cBOEl aBHMAllMU HaJ CBOEH M UyKOHl TeppUTOpHEl Ha OOJBIINX M CPEAHMX BHICOTAX;
Jie30praHu3alysl yrnpaBieHus: cuiaamMu U cpenctBamu cucteMsl [IBO. OcHOBHBIME 0OBeKTaMH
NOpaXEHUs] TPU OSTOM SIBIISIFOTCS PAJUOJIOKALMOHHBIE CTAHIMM JajdbHEro OOHapYKEeHHs
Ha3€MHOI'0 U BO3AYIIHOTO 0a3upoBaHUs (B MEPBYIO Oo4Yepelb CTALMOHAPHBIC), IeJeyKa3aHus U
HaBEJCHMsI, a TaKXe 3€HUTHble pakeTHble Komiuiekchl (3PK) nanbHero nelictBusa, MA u
a’poJpoMbl €€ OazMpoBaHUs, MYHKTHI YIpPaBICHHUS U y3I1bl cBs3M B cucteme [IBO, cpencrtsa
CO3JaHUsl PAHOIEKTPOHHBIX NoMex. KpoMe Toro, B xoze omepanuy BCE PaavOdJIEKTPOHHBIE
cpeacta cucreMsl [IBO nmpoTuBHEKA MTOABEPrarOTCs TAaKKE PaAHONIEKTPOHHOMY ITO/IABIICHUIO.
[TocTaHOBKAa AaKTHMBHBIX IIOMEX OCYIIECTBIsIETCS B jauamazoHax padotel PJIC pampHero
oOHapy>xeHUsl, Leneyka3zanus u HaBeaeHnuss A u 3PK, cpenctB ympaBieHHsl U CBA3U CUCTEMBI
I1BO [8,9].

[Iman mpoBeneHusi mepBOW omepanuu Mno noaaBieHuto cucteMbl [IBO BeposTHOrO
IIPOTUBHUKA pa3zpabaThIBaeTcs YK€ B MUPHOE BpeMs ITadaMu COOTBETCTBYIOIINX aBHAIIMOHHBIX
KOMaHJ0BaHU NMPUMEHUTENBHO K 30HaM cBoel oTBeTcTBeHHOCTH. Komannosanune BC CHIA
CUMTaeT HEOOXOAMMBIM YK€ B MHUPHOE BpEMsI OCYIIECTBISATh HAa MOCTOSHHOM OCHOBE cOOp,
00paboTKy, aHaJIM3 U co3JaHue 0a3bl JAHHBIX O KOOPJAWHATaX U OCHOBHBIX MapaMeTpax paboThl
PJIC B cucreme IIBO BeposTHOrO TPOTUBHHKA, O KOJHUYECTBE M MECTOIOJI0XKEHUU
CTallMOHApHBIX OrHeBbIX mNo3unui 3PK u pailoHOB MX paccpenoToueHusi, OOEBOM COCTaBe
UCTPEOUTENbHON aBHAMM M a’pojpoMax e€ Oa3upoBaHMsI M PACCPEJOTOYEHHUS, TAKTHUKE
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nevictBuii cwit u cpenacts [IBO, taktuko - texHmdeckux xapakrtepuctukax (TTX) ocHOBHBIX
CUCTEM OpYXKHUS.

CO6op mHpoOpManMU OCYLIECTBISIETCS BCEMH BHJAMM pa3BEIKH, BKIOYas ¢Goro-, Teje-,
paguo- M paguoTexHuueckyro. [Ipm 3TOM aKTHMBHO MCIONB3YIOTCS CpPEICTBA HA3EMHOIO,
BO3AYIIHOTO M KocMuueckoro OasupoBaHus. CyllecTBEHHas pojb B cOOpe HEOOXOIMMBIX
JIAHHBIX OTBOJUTCS M areHTYpPHOW pa3Benke. B yrpoxkaemslii EpHOJ] B COOTBETCTBUM C HOBOM
KOHIlenuuen wucnosnb3oBaHus amepukanckux BBC xomangoBanue BC CIIIA akTuBu3upyet
JESITEIbBHOCTh Pa3BE/bIBATENIbHBIX OpPraHOB B PETHOHE, /1€ BO3MOXKHBI IOSIBJIEHUE YIPO3bI
UHTEpecaM CTpaHbl M pa3BsA3bIBAaHME BOOPYXKEHHOro KoHQuIMKTAa. B naHHOM peruone
YCUJIMBAETCS WJIM CO3JAETCsl TPYIIIMPOBKA CTPAaTErMUYECKOM pa3BEIbIBATEIIbHOM aBUALUU U
camonéroB JIPJIO u ynpasnenusi E-3 cucrembl «ABAKCy, HHTEHCUBHOCTD MOJETOB KOTOPHIX
IIOCTOSIHHO Bo3pacTtaeT. [1o MHEHHI0 aMEpUKAHCKUX BOEHHBIX CIIELUAINCTOB, TaKue JEHCTBUS
MOTYT cIepXkaTh MOTEHLIMAIbHOIO arpeccopa OT 3cKanauuu KoHdunkra. Hampumep, B xoze
BoiiHbI B Ilepcuackom 3ammBe Ha a’poapoMbl CayqoBCKON ApaBUM OZHMMHU M3 MEPBBIX OBLIH
nepedpoieHsl ¢ KoHTHMHeHTanbHOW vactu CIIA camonérel E-3 (maATe eauHuI]), a Takxke
crpaternueckue paszsequnku RC-135 u U-2. Kpome Toro, ¢ aspoapomoB Typuuu aercTBOBaIH
CaMOJIETBHI aHAJIOTMYHBIX TUIIOB M3 cOocTaBa rpynnupoBku amepukanckux BBC B EBponelickoit
3oHe [ 9].

[Tocne mpuHATHS pElICHUs HA BOGHHOE BMeHaTebcTBO pykoBoacTBO CIIA pasBepHyiio
Ha TEPPUTOPUHU JIPYKECTBEHHBIX HWM CTpaH peruoHa HeoOxoaumyro rpynnuposky BC u
roTOBUJIO €€ K 00eBbIM JAeHCTBUAM. B HacTosiee BpeMs NpUOPUTET Havajga OOEBbIX JACHCTBUIA
OTHAETC €€ aBHAlMOHHOMY KOMIIOHEHTY, KOTOPBIM B XOJE PELICHUS CBOMX TPATULMOHHBIX
00eBbIX 3a7au (3aBOEBaHUE IPEBOCXOJICTBA B BO3/AyXe, M30JALUS palloHa OOEBBIX IEHCTBHUH,
HETIOCPECTBEHHAs aBHALMOHHAS MOJIEP)KKa Ha3eMHBIX BOWCK) JOJDKEH 00ECHEeUnTh CO3/IaHHe
0J1arONpUATHBIX YCIOBUH Ul MPOBEIEHHs Oolepaluii Ha3eMHBIMH BOMCKaMU ¢ MUHUMaJIbHBIMU
norepsAMu. JlOCTHKEHHE 3TOM 1€/ HEBO3MOXKHO 0€3 3aBOE€BaHMsI IIPEBOCXOCTBA B BO3JyXE U
IPOYHOr0 YJAEp)KaHUsl €ro B TEYEHUE BCEro KOH(IMKTA, A 4ero Tpedyercs Oe3yciIoBHOE
nonasnenue cucrembl [I1BO npotuBHuka. Onepauus «bypst B myctbiHe» 17 suBaps 1991 roma
Hayajach MMEHHO C HaHECEHHUs yJapa aBHallMOHHOW rpynnupoBkoil mo oobekram [1BO Hpaka.
Cnenyer OTMETHTb, YTO B JaHHOM OIEpali BIEpPBble Ha MpPAaKTHUKE ObUIM MPUMEHEHbI
MOJIOKEHHS KOHUEMIIUN «COBMECTHBIE JieiicTBU 1o nojasienuto [IBO nporusnukay (JSEAD —
Join Supperession Enemy Air Defense). BypHoe pa3zButne aBualinoHHbIX CpEACTB BOOPYKEHHON
O60pbOBl B MOCIEAHHWE TOJbl NPUBEIO K IMOBBIIIEHUIO POJM aBHAIMM B XOJI€ M MCXOJe
BOOPYKEHHOTO KOH(QUIMKTa. ABHUAIlMOHHAs TPYNIUPOBKA, 3aBOEBBIBAsI IPEBOCXOJCTBO B
BO3/yX€, He TOJIbKO OOecreyuBaeT OaronpHsTHbBIE YCIOBHUS Ul MOCIEAYIOIIUX JEHCTBHH B
MHTEpecax CYXONYTHBIX BOWCK, HO M NPEJOXpaHseT WX OT BO3JEHCTBUS BO3IYLIHOTO
IIPOTUBHUKA. AMEPUKAHCKHE BOCHHBIE DKCIEPTHI IOJArarT, YTO HA3€MHBIE BOMCKAa CBOMMH
CHWJIIaMHU M CPEACTBAaMM CIOCOOHBI OKa3aTh CYIIECTBEHHYIO MOMOIIb B IMOJABJIECHUU OOBEKTOB
[IBO npotuBHUKA (B 30HE MX JOCITaeMOCTH), a, CJIEIOBATENIbHO, U B PELICHUM 3aJayd IO
3aBOEBAHUIO TPEBOCXOJCTBA B Bo3ayxe. OcHoBHOM 3amaueit camonéra EC-130H sBusgercs
NOJIaBJICHUE pPAJAMOCETEN YIpPaBIEHUS M CBSI3M aBUAllMM IPOTHBHMKA. MX maHupyercs
HCIIOJIb30BaTh TOJBKO M3 30H Oappa’kMpoOBaHUs 3a MpeleidaMH 30Hbl MOpPaXKEHHsS] OTHEBBIX
cpeacts  [IBO mnporuBHuka. Bce ymapHble caMon€Tsl 000pyAOBaHBl  BCTPOCHHBIMH
ABTOMATUYECKUMHU YCTPONCTBAMH OCTAaHOBKU MACCUBHBIX MoMeX. CaMble COBpEMEHHBIE U3 HUX
ocHararoTcs 6oproBoii anmmapatypoit POb, obecneunBaromiell cBoeBpeMEHHYIO HWH(POpPMAIIHIO
JAETYMKA O PATUOJIOKAIIMOHHOM OOJIyde€HUH, 3aXBaTe TEIJIOBBIMH T'OJIOBKAMHU CaMOHAaBEACHUS
YIPaBISEMBIX PaKeT U UX IIyCKE, a TAK)KE aBTOMAaTUYECKYIO0 IIOCTAHOBKY aKTUBHBIX nomex PJIC,
MIPEACTABIISIIONIEH B JaHHBIM MOMEHT HauOOJIBIIIYIO OAacCHOCTH [ 6,9].

OCHOBHBIM CPEICTBOM OTHEBOIO MojaBieHust 00beKkToB [I1BO sBISIOTCS HEKOTOpBIE THUIIBI
TaKTUYECKUX HUCTpeOuTeNned, MMEIIUX amnmaparypy s T[OHCKa, paclno3HaBaHUS H
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onpeziesieHus] TOYHOTO MECTOMOJIOKEHUS, a Takke OOpTOBOE OpYXKHE ISl YHUUTOXKECHHS
PaaMOIOKAlMOHHBIX cTaHIMM, orHeBbix no3unuii 3PK um 3A (mporuBopannosiokalliOHHbIE
paketbl «lllpaiik», «Ctanmapt - ARM», HARM, ynpasisembie paketsl (YP) knacca Bo3mayx-
MOBEPXHOCTh «MelBepuky», ynpaisieMmbie aBuadboMObl (Y AB), Touky cOpoca u UX TPacKTOPHUIO
paccUMTHIBAET KOMIIbIOTEP. BO3MOXKHA M MOJCBETKA LIEJM MO JIa3epHOMY Jydy. Amnmaparypa
camMoJ€Ta I03BOJSIET HABOAWTH HA PaJUOJOKAIIMOHHBIE CpEJICTBAa NPOTUBHUKA U JIpyrue
ylapHble CaMOJEThl, MOITOMY TaKTHUECKHE HUCTPEOMTENn MOTyT JAEWCTBOBAaTh B COCTaBE
yIapHOW TPYHIbI pa3iu4HbIXx TUIOB camonéroB (1-2 F-4G u 2-4 F-16). Kpome Toro, sacte
caMoJETOB-pa3BEJUUKOB 000pYyI0BaHa paAHOTEXHUUECKOH anmapaTypoi, mpeJHa3HauYeHHON 1Jis
BCKpbITUs MecTononoxkenus u tunoB PJIC, Bxomsmmx B cuctemy I[IBO mnporuBHuKA.
Arnmnaparypa Mmo3BOJIIET B ClIy4ae HEOOXOJIMMOCTHU OCYIIECTBISITh TakkKe HaBEJIECHUE YIapHBIX
CaMOJIETOB Ha BBISIBIICHHBIC PA/IMOTIOKAIIMOHHBIE CTAaHIINH [ §].

OcHoBHBIMU (pakTOpamMH, B 3HAUUTEIHHOW CTENEHU MOBIMSBIIMMU Ha TOJAaBJICHUE
cucremsl [IBO HMpaka, sBUIMCh BHE3AHOCTh YAapa, UCIIOJIb30BAHUE PA3JIMYHBIX AKTHBHBIX U
naccuBHBIX cpeAcTB POb, pasHooOpa3ue nmpuéMoB TaKTUYECKOW aBHanuu. B TO ke Bpems co
ctopoHbl  upakckoi [IBO  oTmeudanach HeCcOCOOHOCTH €€  OpraHoB  YIIpaBJICHUS
(GYHKIIMOHUPOBATh B YCJIOBUAX CHIJIBHOTO DPaTUO3JIEKTPOHHOTO MPOTHBOJCHCTBHS, a Takke
OTCYTCTBHE WHMIMATHUBBI B TNPUMEHEHHM Opyxkusi. Bce caMon€rel, MmoTepsHHbIE aBUAlUEN
MHOTOHAIIMOHAIBHBIX CHJI B OOEBBIX yCIOBHSX, ObTM cOMTHI OrHEM HazeMHbIX cpeacts [1BO.
HaubGonpmue norepu, npuyém B nepBble JHU OOEB, NOHECIU AHIJIUIICKUE JETYMKU CaMOJIETOB
«TopHamo», AEHCTBOBABIINX HAa MAJBIX BBHICOTaX IMPH BBHITOJHEHWU 3aJ1a4d MO OJOKMPOBAHUIO
UPAKCKUX a’pOJPOMOB. AHaIU3Upys NENUCTBUS YAApHBIX Ipynn siienoHa nopgasineHus [1BO,
3amajiHple SKCHEepPThl MOTYEPKUBAIOT, YTO OCHOBHAS YacThb OOBEKTOB Oblia BBIBEJIEHA W3 CTPOS
WIM YHUUYTOKEHA B XOJI€ IEPBOr0 MAaCCUPOBAHHOTO yJapa.

[TpoBenénnas nostopuHo (B 1998 r.) mpotus Upaka onepanus CIIA u BenukoOGpuranuu
noJx Ha3BaHueM «JIMC NYCTBIHM» C IEJIbI0 YHUUYTOXKEHUS OOBEKTOB «OPYXKHS MacCOBOTO
MOPAKEHUS», SBISIACH IPAKTUUYECKHM MOBTOpeHUMeM omnepauun «bypss B myctbiHe». [ns
nonasneHus [I1BO Obuto BbimymieHo 250 KpbuIaThIX pakeT MOPCKOro 0a3upoBaHus ¢ Kopabieil B
[Tepcunckom 3anuBe. Kpome Toro aBuarus CIIA u BenukoOpurtanuu s nomasinenus [1BO
UCIIOJIb30Bajla HOBBIE TUIBI caMOJIETOB U OoemnpumnacoB. [Ipu yyactum B Hanérax Ha OOBEKTHI
Hpaka HCIIONB30BAIMCh CaMOJIETBI TaKTUYECKOW M cTpatermdyeckod  asumanuu CIHA. B xone
Bcell onepanuu ucnoib3zoBanuck camonérel JAPJIO u ynpasnenus E — 3A AWACS, camonérsl
passenku u ynpasienust (RC — 135, U-2, EC — 130) [8,9].

[TpakTHyecku aHalOrvMuHble AEMCTBHS aBMauuu ObUIM IpUMEHEHbl B 1999 roxy cunmamu
HATO B xone onepanuu «Coro3Hast cuia» npotus IOrocnasuu. Eme 1o Havana ynapoB 1o
oOwvekTaM FOrocnaBuu amns onpezaeneHuss 00bEKTOB yAapa UCIOIb30BAINCh MUCCUU U JIeTIeTalun
CIIIA n npyrux crpad wieHOB anbsiHca. OHu, ucnons3ys anmnaparypy JPS, cHuManu koopauHa-
Thl TPEANOJaraéMbIX O0BEKTOB ynapa M mnepenaBanu ux B mrad HATO, yro obecneumso
BBICOKYIO TOYHOCTb HAHECEHHUS YyJapoB IO HEKOTOPbIM OO0BEKTaM, B TOM 4HCIE M IO
MIPABUTENLCTBEHHBIM 37aHusIM. [lepBble ynapsl ObUIM C ABYX HamlpaBlieHUM: ¢ 4 aBHAHOCIEB C
Anpuatnueckoro mMops u co cropousl ABUAHO (Htamus). 4-6 AWACS onHOBpeMEHHO
HaXOJWJINCh B BO3AYyX€ AJIs yHpaBleHUs ynapHbIMU cuiamu. FOrocnaBel HE OXUAAIU OJHO-
BpEMEHHOro yzaapa KpbutateiMu pakeTamu (KP) u OecnunoTHBIMU JI€TaTeNbHBIMU allliapaTaMu
(BJIA) Ha mpemenbHO-MalIbIX M MaJIbIX BBICOTaX W TAKTUYECKOW aBUAIME Ha CPEIHUX H
6onbunx BeicoTax. KP B TopHOI MeCTHOCTH JIeHICTBOBAJIM Ha BBICOTAX, MPEBBIIIAIONINX FOPHI HA
200-300 metpos, a mHag BEJITPAJZIOM - Ha BeicoTe 100 metpoB. KP ¢ ceBepHOTrO HampaBieHHS
Pa3BOIWINCH MO pyciaM peK W aBToMarucTpaisiM. OHM HUKOIJA He JIETeNU NpSIMO Ha OOBEKT
yaapa. [Ipu nomiere KP 3a 20-30 km g0 cpeacts [IBO ocymecTBisiacs koppekuusa u KP pe3ko
u3MeHsu1a kypc Ha 90 rpaaycoB, BBOAS IOrOCIaBOB B 3a0JyXKJAEHHWE OTHOCHTEIBHO MCTHHHOTO
obbekTa ynapa. Ho B manmbneitmem kypc KP u3mensuics omsite B cTOpoHY 00BekTa yaapa. Ilo
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Orocnasun 6wuto BeImymeHo 1000-1200 KP, ckopocts koTopbix Obuta He Oosee 200 m/c.
BricoTsl nonera Taktudeckoit aBuanuu cocrasisiin 6000-10000 metpos. B nepsrie 15-20 cyrok
aBuanusl JeicTBOBajla TOJIbKO HOubto. Kak ormeuatorT cnenuanuctel FOrocnaBuu, B MEpBYIO
HOYb aBMAIIMS HaHECHa yAapbl MO JIOXKHBIM MO3UIMOHHBIM pailoHaM JAMBU3HOHOB. JleHcTBUs
aBuanuu HATO Oputu maGioHHBIMU, TIO paHee pa3BEaHHBIM IIENIIM, O3TOMY OYEHb MHOIO
yIapoB OBUIO HAaHECEHO IO JIOKHBIM 00BbekTaM. [locTrostHHO B Bo3ayxe Bokpyr IOrocnaBuu Ha
BeicoTe Oosee 10000 merpoB Haxomumuchk camonersl POB (¢ TIPP). [lns mpoBomumpoBanms
pabotel PJIC Ha wusnyudeHue OCYHIECTBISUIMCH JAeMoHcTpanmoHHbie mojetsl CBH. Ilpu
obHapyxeruun uznydenus PJIC ocymiecTBisiics mMycKk MPOTUBOJOKAMOHHBIX pakeT XAPM, (mo
2-3 mryk Ha oxny PJIC). B pesynerate yero nu6o PJIC BeBogmmach w3 cTpos, JmbO ee
kabenbHOe xo03sicTBO. Ilocie aToro crenoBanu yaapbl HEyNpaBiIseMbIMU aBUAIIMOHHBIMU
6oMbamu 1o mecty paspbiBa XAPM. Tak aBuanust HaHOCUIIA yAaphl O O3ULMOHHBIM pailoHaM
nuBu3noHOB. [1o cpenctam [1BO FOrocnaBuu Ob110 BeimymieHo 6osee 1000 XAPMOB, onnako
ymepd OT HuX ObUT HE3HAUUTENbHBIM, HauOONbIIMKA ymepd OBUT OT NIPUMEHEHUs
HEYIpaBJsIeMbIX aBHAIMOHHBIX 00M0. YAD myckanuce ¢ nainpHocTu 15-20 kM ¢ BbicOoTHI 10-15
kM. OT™MeuaeTcsi o4eHb OOJIbIasi TOYHOCTH Momaganus. Y Ab He IpUMEHSITUCH TPOTHUB BOWCK, B
ToM umcie u npotus cpeAactB [IBO. B ocHoBHOM yaapsl YADB HaHOCMINCH 1O CTallMOHAPHBIM
oOvexktaM Tumna 3arnyoneHabiidi KII, agMUHHCTpaTHBHBIC 37MaHWS, PE3UICHIMS IPE3HUJICHTA,
3JIaHUs] MUHUCTEPCTBA 0O0OPOHBI, MPOMBINIICHHBIE 00beKTHI [8,10].

UctpebutenvbHas asuanus HOrocnmaBuum Bena OoeBble JeiicTBUS Bcero 2-3  JIHAL
O} dexTuBHOCTD ee MpUMeHeHHs Obllla HE3HAUUTEIbHON U3-3a KpaiiHe Majol JajJbHOCTH MyCKa
pakeT "BO3MyX-BO3AyX', MO CPaBHEHHMIO C JIaJbHOCTHIO IMycka paker ¢ camoiieroB CIIIA. B
BO3JYIIHBIX 00siX cOUTO Bcero S camoneroB-uctpeouteneit lOrocnaBuu. Pemenuem
koMmangoBanus IOrocimasuun 3PK "HEBA" u "KYB" une neiictBoBaim mo KP u BJIA, a
OPUMEHSITUCh U1l OoppObI ¢ TakTHueckod aBuanueid. [Ins mossienus sxuBydectu CYPH
(craHuusl ynpaBieHUs pa3BEIKU M HaBEIEHUs) UcCHob30Baics ciaeayrouuii npueM. CYPH Ben
pa3BeKy BO3IYILIHBIX LEJel ¢ BKIIOYEHHBIM 0a30BbIM aBurateneM. [Ipu oOHapykeHUH mycka
[TPP Bricokoe BhIKIOUanoch, 1 CYPH otbesxan Hazan Ha 50-60 metpoB. Pa3priB 60eBoit yacTu
XAPM npoucxonun Ha npexHeM Mecte ctosHus CYPH u 10 HOBOH ero mo3uuuu JoJieTain
JUIIb OCKOJIKM, KOTOpblE HE NMPUYMHSIM eMy Bperda. [leperoBopbl mo cpenctBaM CBSA3M BENH
TOJILKO OY€Hb KOPOTKHUMH COOOIIEHUSMH, UCIIOJIB30BAd B OCHOBHOM IPOBOJHYIO U COTOBYIO
CBSI3b, JIaXKe JUISl YIPaBIIEHUs OTHEM. PaavopeneiiHyto CBsI3b MCIOJB30BaIM TOJIBKO B KaueCTBE
umurtanuu. Jlonyctumoe Bpems pad6otsl PJIC Ha usnyuenue He npesbimano 20-25 cexyH.

CoOCTBEHHDBII aHAINW3 IOrOCIaBCKUMH CIIEIIHAIMCTAMHU OIbITa OOEBBLIX JEHCTBUI ITOKa3all,
4TO A7 00ecredyeHus >KMBY4YEeCTH HUYETO0 HOBOTO HE MPUAYMAHO, a TO, YTO MPHUMEHSIIOCH B
BOITHE, OMMCAaHO B JEHCTBYIOIUX OOEBBIX yCTaBaX M OKa3ajoCh BEPHBIM Ha npaktuke. OmHaKo,
IpU 3TOM MOJYEPKUBAETCS, UTO IIAOJOHHBIE JEHCTBHS COTJACHO TOMY K€ OO€BOMY YCTaBy
NPUBOAWIA K HeompaBaaHHbIM ToTepsaMm cpeactB [IBO. [losToMy OCHOBHBIE TOJIOKEHUS
00eBOro ycraBa HEOOXOAMMO MPUMEHSATh TBOPUYECKH, HE oycKas 1mabnona [10].

Bcero cpencrsamu [1BO OrocnaBuu 6n110 couto: 61 camoner, 7 Beptronetos, 238 KP u
30 BJIA Tuma "llpenarp", "Xanrtep", "®enuxc" u CL. Ilpuuem, BepTOneTsl ObLTH COUTHI
seHuTHOM aptwiutepueit, KP - 3PK "C-10", I[I3PK "Urna", 30 - mMm u 40- MM 3€HUTHBIMH
nymkamu, BJIA - 3enutnoil aptmiepueir, 3PK «C-1» u «C-10». Ob6mue norepu: U3 HATH
3€HUTHO-paKeTHBIX MoJKoB (3pm) "Ky6" octanock yersipe 3pm "Kyo" [10].

TakuMm 00pa3om, MO OIIEHKaM aMEePUKAHCKUX BOEHHBIX DKCIEPTOB, MOJIABJICHHE CUCTEMBI
[IBO sBnsieTcss BaXXHEHIIMM COCTaBHBIM JIEMEHTOM oleparnuii, npoBoaguMbeix BBC, ycnemHoe
BBIMOJIHEHUE KOTOPBIX MO3BOJIMT PElIaTh 331aui BOWHBI B 11es1oM [3].
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3EHUTHASA APTUJIEPHAS BTOPOM IOJIOBUHBI ITPOIILJIOTO BEKA

AnHOTanusa. PaccmarpuBaroTCs BOIPOCHI MCTOPUU AAJIBHEMINETO pa3sBUTUS 3CHUTHOU
apTWLIEpUU BO BTOpOH mnojoBuHe XX BeKa, pa3paboTKH BeAyluX crenuanuctoB COBETCKOro
Coroza u Jpyrux crpaH i OOpbOBI C COBPEMEHHBIMH TOPIIHEBBIMH M PEaKTHUBHBIMH
camoJieTaMH. Y IeJICeHO BHMMAaHHE BOIIPOCaM U IMPUYMHAM CO3JaHMS PEaKTHBHBIX CaMOJIETOB,
MIOCIYKUBIIMX TOJNYKOM JUIsl JAJBHEWIIEro pa3BUTHsA 3€HUTHOM aprwuiepuu. lIpuBenena
KJaccu(uKalus 3TOr0 BOOPYXKEHMs, OCHOBHBIE 3Talbl €0 Pa3BUTUS U COBEPIICHCTBOBAHUS,
BO3MO>XHOCTb BEJICHUS OTHS 10 BO3AYIIHBIM LIEJISIM, LIUKJI CTPENbObl, BpeMs Mepe3apsiKaHusl.

PaccmarpuBaroTcss  CpaBHUTENBHBIE  XapaKTEPUCTUKH  OTOTO  BUAA  BOOPYXKEHUS,
NOCTYNMBIIEr0o B Boiicka mocie Benukoit OteuecTBeHHOM M BTopoil MHpOBOHl BOMH, HX
CPAaBHEHHUE U OIIBIT IPUMEHECHHS.

KiroueBble cioBa: kiaccupukauus, 3€HUTHAs apTUUIEpHUs, KaiauOp, 3E€HUTHBIC
YCTAHOBKH, ITyILIKa, YroJl obcTpena, OalaucTUYecKue MOoKa3aTelld, CHApsiA, BBICTPEll, 3eHUTHAs
CaMOXOJIHasl yCTaHOBKA.

Tyitingeme. XX racblparsl 3eHUTTIK apTHILICPUSHBIH opi Kapail mamy Tapuxbl, Kenec
OnarpIHBIH JKETEKII MaMaHIapbIHBIH JKOHE 0acka MEMJICKETTEpiH Ka3ipri MOPIICHBIIK JKOHE
PEaKTHBTI yIIAaKTapMeH KYpecyl KapacThIpbUIQAbl. 3€HUTTIK apTHILICPUSHBIH JaMybIHAa TYPTKi
0oFaH PeakTHUBTI TIKYIIAKTApPBIHBIH KYpy Maceienepi MeH cebentepi KapacTslpbuiaibl. by
Kapy-KapaKTbhIH KIKTEIyl, OHbI JaMbITy MEH >KETIJAIPY/IIH HET13T1 Ke3eHAepl, oye HbICaH1apblHa
aTbIC XKYPTi3y MYMKIH/IIT1, aTy LUKJIbI, KaliTa KyaTTay yaKbIThl KapaCThIPbLIAIbI.

Ocnr kapynsiH Kenec Onarpinga ExiHimn nyHHexy3imik skoHe ¥1bl OTaH COFBIC Ke3iHIE
KapyAbIH CalbICTBIPMAJIbl CUIIATTaMaIaphbl )KOHE OHBIH KOJIIaHy TOXKipOuenepi KapacThIpbLIabl.

Tyiiin ce3aep: KiKTey, 3eHUTTIK apTUIUIEPUs], KaTMOp, 3eHUTTIK KOHIBIPFbUIAp, 3€HOIPEK,
aTy OyphbIlIbl, OANITMCTHKA KOPCETKIII, CHAPSIA, aThIC, 36HUTTIK 631 KO3FalIaThIH KOHJIBIPFbI.

Annotation. The article deals with the history of further development of anti-aircraft
artillery in the second half of the XX century, the development of leading specialists of the
Soviet Union and other countries to combat modern piston and jet aircraft. Attention is paid to
the issues and reasons for the creation of jet aircraft, which served as an impetus for the further
development of anti-aircraft artillery. The classification of these weapons, the main stages of its
development and improvement, the ability to fire at air targets, the firing cycle, and the reloading
time are given.

The article considers the comparative characteristics of this type of weapons that entered
the army after the great Patriotic war and World War I, their comparison and experience of
application.

Key words: classification, anti-aircraft artillery, caliber, anti-aircraft guns, cannon, angle
of fire, ballistic indicators, projectile, shot, anti-aircraft self-propelled gun.

Peanun monuTHYECKOM OOCTAHOBKH B COBPEMECHHOM MHUPE IMOKA3bIBAKOT, YTO IMOCTOSAHHAA
OocBas T'OTOBHOCTB, CIIOCOOHOCTH BOMCK peuiaTh IMOCTABJICHHBIC 3aa4u CYLICCTBCHHO 3aBHUCAT
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OT 3HAHWM JIMYHBIM COCTAaBOM HA3HAYEHUS, TAaKTUKO-TEXHUYECKMX XapaKTEPUCTHK, INPABHI
AKCIUTyaTallM U MOPsiiKa TEXHUYECKOT0 00CITyKUBAaHUS BOOPYKEHHSI U BOCHHON TeXHUKU. [lyis
Ka4eCTBEHHOI'O MPOBEJACHMSI, MOBBIMLEHHUS YPPEKTUBHOCTH U NPOJYKTUBHOCTU TIPYIIOBBIX U
NPAaKTUYECKUX 3aHATHH HEMOCPEICTBEHHO Ha o00paslax BOEHHOW TEXHUKH IO Y4EeOHBIM
JUCLUIUINHAM  «YCTPOMCTBO 3€HUTHO — AapTWUIEPUMCKUX KOMIUIEKCOB», «OKCIUTyaTalus
36HUTHO — AapTHIUICPUICKUX KOMILIEKCOB» Ha Kadeape I[IpoTHBOBO3AYyIIHON 0OOPOHBI
Cyxomytubix Boick (IIBO CB) — umerorcs ciepyrommue o0pas3ilbl BOOPYKEHHS M BOCHHOM
TEXHUKA DPOAAa BOMCK — 3€HHTHAas camoxonHas yctaHoBka 3CVY-23-4 «lllunkay, 3eHUTHas
ycraHoBka 3VY-23. IlodydyeHHble 3HaHMA M IpPaKkTUYEeCKHE HaBbIKM Ha  Kadezape
[IpotuBoBo3aymHONM 000poHBl CyXONyTHBIX BOHCK BOEHHO-MH)XEHEPHOI'O  HHCTUTYTa
PaIUO3IEKTPOHUKH U CBSI3U OyAYyT HEOOXOIUMBI MOJIOJIBIM CIIELIUATNCTAM Ha BCEM IPOTSKEHUU
BOMHCKOW CITYXOBbI, PU TPOBEACHUN 3aHATUN C JUYHBIM COCTABOM IOAPA3JICICHUIN, a TaKxkKe
NONJEPKAaHUS BOOPY)KEHUS M BOCHHOM TEXHHKHM B T'OTOBHOCTH K BBIIOJHEHHUIO ITOCTABJICHHBIX
3az1a4 B J1000€ BpeMs Tojia U CyTOK.

3enumnas apmujiiepus emopoﬁ NOJIOBUHbBL NPOULIOCO BEKA

B npenpimymeii cratbe «lMcropusi co3maHus 3E€HUTHOM apTWUIEpUW» HaMH ObUH
paccMOTpeHbl MPEANOCHUIKM HEOOXOAMMOCTH CO3[aHMs, a TaKKe KiaccH(UKalus 3eHUTHOM
apTWUICpUU  — BUJAA BOOPYXKCHHS, CIIOCOOHOTO JIMKBUAWPOBATH BO3AYIIHBIE OOBEKTHI
IIPOTUBHUKA, HE IIO3BOJISII MM IIPOHUKHYTb Ha CBOK Tepputoputo. OnbeiT Benukoi
OTtedecTBEHHOHN BOMHBI O3BOJIMII IPOBECTH AHAIN3 MCIOJIb30BAaHUS 3€HUTHBIX OPYIUN B XOJ€
Be/IeHUs O0EBBIX JEHCTBUI M IPUCTYNUTH K pa3paboTKaM HOBBIX 00pa3lIoB.

B xone Benukoit OTeuecTBEHHON BOMHBI 36HUTHBIE OPYAMSI UCIIOIb30BAINCH ITPU BEACHUN
00€BBIX JEHCTBUM Ul JOCTH)KEHHUsSI HE OJHOM, a HECKOJIbKMX Iieneil. Bo-nepBbIX, cTpensba 1o
BO3JyLIHbIM OOBEKTaM IMPOTUBHUKA. JTO TO, PaJM YEro M CO3/aBaJICA 3TOT BUJ BOOPYKEHUS.
Bo-BTOpBIX, BEAEHHE 3arpaJUTEIBHOIO OTHS — CIELUAJIbHOIO IIPUEMA, HCIOJIb3YEMOIo
HEOKUJAHHO IpPH OTPaK€HUU aTakh MO0 KOHTpaTakd IpPOTHBHHMKA. B 1aHHOM ciydae
OpYIMIHOMY pacyeTy JaBaluCh KOHKPETHbIE YYacTKHM, KOTOpble JOJDKHBI  OBLIM
npocTpenuBaThes. Takoe NpPHUMEHEHHE OKa3aloch JOCTAaTOYHO 3()PEKTUBHBIM U HAHOCHIIO
3HAYUTEIbHBI ypPOH JIMYHOMY COCTaBy M JIETKOOPOHMPOBAHHOW TEXHHMKE MPOTHBHUKA.
[Ipumensuich 3eHUTHBIE OpyAUsI U B KauecTBe 3(h(PEKTUBHOrO cpeacTBa OOpHOBI C TAHKOBBIMU
COCIMHEHUSAMU HEIIPUATEI.

Opnako yxe B xoxe Benukoil OTedecTBEHHOM BOWHBI CTajoO SICHO, 4YTO pa3BUTHE
COBPEMEHHOM aBHUALIMK OIEpEeXKacT PA3BUTHE 3€HUTHOM apTuiuiepuu. PasButue, MoaepHHU3anus
MOPIIHEBBIX, @ 3aT€M M CO3/laHHEe TypOOpPEaKTUBHBIX JBHUraTellell CaMOJIETOB OTKPBLIO 3py
peakTUBHOM aBuauu. B roasl Bropoit MupoBoii BOMHBI poiib aBHallMK ObLIAa OYEHb OTPOMHOM, U
OJIHOM M3 BaXXHEHWIIMX XapaKTEPUCTHK BOSCHHOI'O caMoJeTa SBIIIACh CKOPOCTh. 3ajada Io ee
YBEIUYECHHUIO BCETJa CTOsUIa IEepel CO3JaTessIMU caMoJIeTOB. HOBBIM IIpOpBIB B Pa3BUTHHU
aBUAIlMU — 3aMEHa MOPIIHEBOIO JABUTaTeNsl TypOOpEeaKTUBHBIM JABHUrateneM. TypOopeakTUBHBIN
JBUTaTelNb IPU OJMHAKOBOM MOIIHOCTH HECPAaBHMMO JIETYE€ IOPLIHEBOIO, U TAra BO BCEM
JMara3oHe  CKOpPOCTEM  MEHSIeTCs  Majo,  4YTO  3HAQYUTEIBbHO  MOBBIIIAET  €r0
KOHKYPEHTOCIIOCOOHOCTb. B UTOre — MOpIIIHEBOI ABUraTeNh NPOUrpai TypOOpEaKTUBHOMY.

Wrak, pa3sBUTHE U COBEPLICHCTBOBAHUE PEAKTUBHOM aBUALMU IIOCTABWIIO IIepex
UH)KEHEpaMHU KOHCTPYKTOPCKUX OIOpPO HOBBIE 3a/1a4M U LIEJH — CO3/IaHHE COBPEMEHHBIX 110 TOMY
BpEMEHHM O00pa3loB 3€HUTHOM apTUIUIEPUH, CIIOCOOHBIX YCIEIIHO BBIMOJHATH OTHEBBIE 331a4U
10 IPUKPBITUIO BOWCK U OOBEKTOB.

57-mm 6ykcupyemas (npuyennas) 3enumnasn asmomamudeckas nyuxa C-60
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OmuuM 13 00pasioB, CIIOCOOHBIX OOPOTHCS C PEAKTUBHBIMU CaMOJIETaMH, TOTO BPEMEHHU,
crana 57-mM Oykcupyemasi 3eHUTHasi aBTOMaruueckas mymka oopasua 1950 roma — C-60 [1],
pazpaboranHas B.[.I'pabuneiM mox pykoBoactBoM JI.K.JlokTeBa W mocTynuBIIas Ha
Boopyxenue Coserckoit Apmun B Havaie 1950-x rogoB, B3aMeH 37-MM OyKCHPYEMOH 3€HUTHOM
nymku oopasna 1939 roma. 3enutHas aBromarudeckas mymka C-60 Obuia MpegHa3HaueHaA IS
YHUYTOXKCHUSI BO3IAYHIHBIX 1ened Ha panbHocTH 10 6000 MeTpoB ¢ mIpuUMEHEHHEM
aptwiepuiickoro Berauciautenas [IYA30 (npubopa ynpaBiieHHS apTHILUICPUHCKUM 3CHUTHBIM
OTHEM) U Ha AanbHOCTH 70 5500 MeTpoB IpHu padoTe ¢ aBTOMAaTUYECKUM 3€HUTHBIM IIpULIETIOM (Y
MYIIEK paHHUX BBITYCKOB Ha AabHOCTH 110 4800 MeTpoB) [1]. CTpenbOa 1mo BO3AYIIHBIM IEISIM
Benach Oarapeeil mymiek, aBromarndecku ympasisiemod [IYA30 wunm kaxmol MyMKOH Mo
JIAHHBIM aBTOMATUYECKOTO 3E€HUTHOIO IpHIleNa, yYCTaHOBIeHHOro Ha mymike [1]. OcHOBHBIM
crocoboM CTpenbObl SBISUIACH cTpenbba Oarapen mpu HaBogke ¢ momormibio [TYA30. Ilpu
nomomu IIYA30 u paguosiOKalMOHHOW CTaHIIMM MOXXHO OBLIO BECTH OTrOHb 10
HEHa0II0JaeMbIM BO3AYIIHBIM 1eJsiM [1]. YCTpoiicTBO MyHIKM MO3BOJISIIO UCIOIB30BaTh €€ B
cydae KpaiiHe HEOOXOIMMOCTH M JJsi CTPENbObl MO HA3eMHBIM IENsM: O KHBOW CHIIE,
OTHEBBIM TOYKAaM, TaHKaM, CaMOXOJHO-apTHJUICPUICKUM YCTaHOBKaM, OpOHETpaHCIOpTepam,
OpoHEaBTOMOOUIISIM M aBTOMOOWISAM. J[7Ii YHUYTOXXEHHUST BO3IYIIHBIX LEJIeH U KUBOWU CHIIBI
IpeHa3HavyaJICsd YHUTApHBIN MaTpOH € OCKOJIOYHO-Tpaccupyroueil rpanaroii OP-281Y u OP-
281. OckoJIOWHO-TpaccUpyloas TrpaHaTa OCHAIAIACh, PACIIOJIOKCHHBIM B OOCBOWM dYacTh
B3pBIBATEIIEM C CAaMOJHMKBUAATOPOM. J[si cTpenbObl Mo TaHKaM, CaMOXOJHO-apTHUILICPUHCKUM
yCTaHOBKaM, OpoHeTpaHcrmopTrepaM, OpOHEaBTOMOOWISIM U aBTOMOOWISIM — HPUMEHSJICS
YHUTApHBIA NaTpoH ¢ OpoHeOoitHO-TpaccupyromuM cHapsiioM bP-281V u bP-281. HauanbHas
CKOPOCTh OCKOJO4YHO-Tpaccupytomeit rpaHarsl — 1000 m/cek. Bec rpamatet 2,8 xr. Temn
cTpenbObl U3 nymku 100-120 BeicTpesioB B MUHYTY. BepTukanbHblii 00CcTpen U3 MyIIKH OT — 20
g0 + 87° [2]. Xopowo HATpeHHPOBAHHBIIL OpYIUHHBIA pacyeT MOT MEPEeBeCTH MYLIKY U3
MOXOJTHOTO TOJIOXKEHHS B 00eBOe MOJOXKEHHE W W3 00EBOTrO MOJOXKEHHS B MOXOAHOE 3a 1-2
MUHYThl. B kadecTBe mratHoro tsrada nymku C-60 HCIONb30BaIM aBTOMOOMINA C KOJIECHOM
dopmynoit 6x6 — 3uJl-151, Ypan-375/1 unu aptuwuiepuiickuii Tsarad. JlomycTumas CKOPOCTb
JBUKEHHS JI7IS MMYIIKH 10 IIOcce cocTaBisiia 60 kM/4.

3ennTHas aBToMatudeckas mymka C-60 mpomssoaminace B CCCP, a Takke 1O JIMIIEH3UHA —
B [Tonbire u Kutae (Tum -59) [3].

3enuTHas aBTomarudeckas mymka C-60 10 cuMX mop COCTOMT Ha BOOpYyxeHuu Oomee 35
cTpaHn Mupa, He Tonbko ObiBiero CCCP, HO u Takux, kak Amxup, Erumer, Upan, Upak,
Nunonesus, Kuraii, KyOa, JIuBus u ctpan ObiBiieit FOrocnasum.

3enuTHas aBToMmaruueckas mymka C-60 akTuBHO mpuMeHsuiack BO BreTHame, B Xoge
apabo-n3paniIbCKUX BOWH, B UPAaHO-UPAKCKOI BOWHE, BO BpeMs araHCKOW BOIHBI.

3enummsie asmomamuyeckue nyuwiku «R 8», «R 10», «R 12»

YemickuMu  crienuanucraMyd  Oblla  pa3paboTaHa aHaJOTHYHAs COBETCKOM 3€HUTHOM
aBToMaTnueckoi mymke C-60 — mymka «R 8». Ilepbiit oOpazenr nmymku «R 8» mosBuics B
mapre 1949 roma. B mymke «R 8» coderannch KOHCTPYKTHBHBIE OCOOCHHOCTH HEMEUKHX
3€HUTHBIX OPYAMiA, CO3AaHHBIX B KOHIIEe BTOpoit MupoBoii BoiiHbl. Opyaue umeno miatgopmy ¢
YEeTHIPbMSI OTKUJHBIMH CTaHMHAMH M CO ChEeMHOW KoJjiecHOW Oazoil. Ilutanume mymku
OCYILECTBIISUIOCh U3 METAJUTMYECKUX JICHT. HeMHOro mosjHee 4eHICKMMM CIIEIUATUCTAMU ObLI
co3laH BTOpOW OMBITHBIA oOpazerny «R 10» ¢ maderom, cMoHTHpOBaHHBIM To TUIy 40-MM
3eHUTHON ycTaHOBKHU «bodopcy, mo3ToMy OH Becus Ha TOHHY OoJIbIlle MpeAbIAyIero oopasua.
3enutHas nymka «R 10» mmena ananormynyio nymke «R 8» cucremMy momadum BBICTPEIIOB.
Tpetwuii onbITHBINA 00pazer «R 12» Taxke OblT yCTaHOBIIEH Ha JadeTe U HECheMHOM II1acCH, HO
nojgada OOENpPUIIAcOB OCYIIECTBISIACH C MOMOIIBIO JBYX 40-3apsiIHBIX Mara3uHOB, YTO
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yBeIU4MBaiao ero maccy, B ommune oTr «R 10» nHa 500 xumorpammos. Ilocne wucnpITaHUM,
npoBeneHHBIX B MapTe 1950 ronma, Kk 3¢HUTHOMY OpYIHIO OBUIM BBIABHHYTHI OOjiee CTpOTHE
TpeboBanus. ['Opu30oHTaNBHAS JATBHOCTh CTPEIbOBI TOJDKHA Obuta mocturaTth 13500 meTpos, a
BeptukainbHas — 5500 merpo. Mcmonb3oBaHWe T'HIPONHEBMATHYECKOTO ABTOMATHYECKOTO
MEXaHH3Ma J0JDKHO OBLIO HOBBICHTH CKOPOCTh BpalueHus ycraHoku xo 170°-180° B mumyty.
[Inardpopmy mnnaHMpoOBaIM ClENaTh CHEMHOM, a pacyeT JOJHKeH ObLI MOJYYHUTh IIMTOBOE
NPUKPBITHE, 3alUINAoNIee OT BUHTOBOUHBIX Mynb. OOmias macca opyausi He JOJKHA Obuia
npeBbIIaTh YeTblpeX TOHH. Ilocie BHeceHHBIX nopaboTok, B ToM ke 1950 romy Obln
OKOHYATEJIbHO YTBEP>KICH YCOBEPIICHCTBOBAaHHBIN oOpa3zen mymku «R 10». ABToMaTuka 3Toro
opyaus paboTaja 3a cYeT UCIOIb30BAHUS TOPOXOBBIX Ta30B M KOPOTKOTO X0J1a cTBoa. [Iutanue
Opyius OCYILECTBISUIOCh U3 METAITMYECKON JIGHThI, HAKATHUK — MPY>KUHHBIM, TOPMO3 OTKaTa —
rupaBnudeckuii. [ HaBeneHUs OpyAus HMCIONB30BAICA AIIEKTPONPUBOA C COOCTBEHHBIM
JBUTATENIeM BHYTpeHHero cropanusa. OXJaxJeHUEe CTBOJIa — BO3AYIIHOE, TYJIbHBIM TOPMO3
OTCYTCTBOBaJl. Macca cHapsjga COCTaBisuia 2,5 KWiIorpamMma, HadallbHasi CKOPOCTh CHapsija —
1005 metpoB B cexkyHay. B OOEKOMIUIEKT BXOAWIM YHHUTapHBIE BBICTPENBI C OCKOJIOYHO-
TPaCCUPYIOIUMH ¥ OpOHEOOHHBIMU CHAPSAaAMHU.

OpHako u3-3a BBISBJICHHBIX KOHCTPYKTUBHBIX HEJJOCTATKOB K CEPUHHOMY BBIITYCKY OPYIHS
npuctynwim Toiabko B 1952 romy. B mapre 1954 roma ObuT MOTHAT BOMPOC O TOJTHOM
MpeKpaleHuy padoT HajJ STUM OpPYIUEM, KaK M3-3a OOJBIIOTO KOJIWYECTBA KOHCTPYKTUBHBIX U
TEXHOJIOTUYECKUX HEIOCTATKOB, TaK W H3-3a HCIOJIb30BaHMs B mymke «R 10» yHHKaIbHBIX
YHHUTAPHBIX BBICTPETIOB, HE B3aWMOCBSI3aHHBIX C COBETCKUMHU 57-MM MaTpPOHAMHU K 3€HUTHOMY
opyauto C-60. Becero 6bu10 BeimytiieHo 219 06pa3noB 3eHuTHOM MymKu «R 10».

PaccmatpuBaemblie Oykcupyembie (IPUIIETIHBIE) 36HUTHBIE OPY/IUSl COBETCKOTO U YEIICKOTO
pou3BOJICTBAa MOTIIM 3()(HEKTUBHO OOPOTHCA C pEaKTUBHBIMH camojieTaMd B Hadaie 1950-x
TOJIOB.

Benumnvie camoxoomwvie ycmaHO6KU

B xone Bropoil mMupoBOil BOifHE BCe BOMOIOIIME CTPaHbl CTApaluCh pa3paboTate u
NPUHITE HA BOOPYXKCHUE CAMOXOOHble 3enumuvie opyous [1], npenHazHaueHHBIC IS
HEMOCPEACTBEHHOTO TPHUKPBITUS BOHCK BO BCEX BUAAaX 008 M Ha Mapiie OT CaMOJIETOB.
Camoxoounvie 3eHumHbvle opyousi CIOCOOHBI MEPEBUTATHCS B OO0 CAaMOCTOATENBHO, 3TO JIeJIaeT
ux 0onee MOOUIBHBIMHU, 110 CPABHEHUIO C APYTMMHU MOJBUAMU 3€HUTHBIX opyauil. K mpumepy,
3eHMTHas Oarapes MOIJIa BHE3allHO CMEHHUTh CBOIO MO3UIUI0 U YHUTH OT yJaapa HENpUsTENs.
CaMoX0/IHbIE 3€HUTHBIE OPYJIUS UMEIOT CBOIO KJIAcCHU(UKAIUIO MO0 BUAY IIACCH: HA KOJIECHOU
0a3e, Ha TyceHWYHOU 0a3e W Ha mojyryceHn4uHou 6aze. B 1943 rony B BenukoOpurtanuu Oblia
co3/laHa M NpUHATA Ha BOOPY)KEHHE 3€HUTHAs CaMOXOJHas YCTaHOBKa Ha 0a3e TaHKa
«Kpyceiinep», Boopyxkennas  40-mm  omgHOcTBONMBHOW — mymkoi — «bodope»  L60.
CkopocTpenbHOCTh ee cocTaBisiia 120 BBICTpPEIOB B MUHYTY, HadyajbHas CKOPOCTh CHapsia —
875 meTpoB B cexyHay, Bec cHapsaa — 0,934 kr. B apmuu CIIA B 1945 rony Oblia mpuHSTA Ha
BOOPY)KEHHUE 3€HUTHAsi CaMOXOJHas ycTaHOBKa M19, ycTaHOBJIEHHasi Ha IIacCH JIETKOT'O TaHKa
M24 «Yaddu» u BoopykeHHas ciapeHHor 40-mMMm mymkoit «bodopcey.

B Coserckom Coroze yxe B 1930-e roasl pa3paboTaiv 3eHUTHYIO0 CAMOXO/HYIO YCTAaHOBKY
Ha 0a3e yierkoro Tanka T-26, BOOpyXeHHYIO 37-MM MyIIKOH. Y CTaHABIMBAIH 76-MM 3€HUTHBIE
OpyIusl B Ky30Ba aBTOMOOWJIEH, OJIHAKO JjaKe€ BCE AT NpEANpPUHUMAeMble MEpbl HE MOIJHU B
MOJTHOM 00beMe c03/1aTh dPGEKTUBHYIO U TPeOYEMYIO HAJICKHYIO MPOTHBOBO3IYIIHYIO 00OPOHY
BOJMCK.

Bospiie moTepu B IMYHOM COCTAaBE U BOEHHOM TeXHHKE JieToM 1941 roma, B TOM 4ucie u
cpeacts [IBO «...onuH u3 caMmbIX nedanbHbIX MOMeHTOB B ucropun PKKA». Ve B xone
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Benukoii OtedyecTBEHHOW BOWMHBI M cpa3y mociie ee okoH4aHusi B CoBerckoM (Coro3e Bcepbes
3aHSUINCh Pa3pabOTKON 36HUTHBIX CAMOXOHBIX YCTaHOBOK.

ITepbiMu  cepuitnbiMu 3CY, co3ganubiMu B CCCP, cranum 29K, mnosxe 3eHUTHas
camoxonHas ycranoBka 3CVY-37, BoopyxeHHas 37-MM nymkoil K-1, HO ee mpou3BOJCTBO
OTPAaHUYMIOCH 75 OOEBBHIMH MalllMHAMH, BBHIMYIIEHHBIMH B 1945 rony. bonee coBepieHHBIM
3CHUTHBIM aBTOMAaTHYECKUM OPYXKHEM, MPEeIHA3HAUYCHHBIM IS 3aMEHBI 25-MM U 37-MM IyIIIeK
JIOBOGHHOTO 00pa3ma, craga 57-mMm aBroMarmueckas nymka C-60, paspabotanHas B
KOHCTpyKTOpcKoM Oropo B.I'. I'pabuna [3]. OgHako B OYKCHpYeMOM BapHaHTE 3TO OpYIHE
uMeNo Obl HEJAOCTAaTOYHYI0 MOOMIBHOCTH JUisi obOecrieuenus [1BO uacteit OpoHETaHKOBBIX U
MEXAHU3UPOBAHHBIX BOWCK BOOPYKEHHBIX CHJI B HACTYIUIEHUH, 1103TOMY yXke ¢ 1947 roxa, eme
no mpunsatus C-60 Ha BoopykeHHe, Hauanach pa3paboTKa ee CIIapeHHOro BapuaHTa IOJ
o0o3HaueHneM C-68, npegHa3HAYEHHOIO Ul BOOPY)KEHUsI CAMOXOJHOW yCTaHOBKH. ONBITHBIN
obpazer; C-68 ObUT HCTIBITAH HA «...1MOBO3Ke C-79A» [3]. Jlns cepuiiHOl 3€HUTHON CaMOXOIHOM
YCTAHOBKH OBLJIO CO3[aHO IIACCH Ha OCHOBE KOMIIOHEHTOB TaHka T-54. HauanbHas ckopocTh
cHapsga — 1000 MmeTpoB B cekyHay, Macca cHapsna — 2,8 kr. boekomiiekt — 150 BbIcTpesioB Ha
cTBoJl. HOBast 3eHMTHas caMOXOJHasi YCTAaHOBKAa IOJY4YWJIa 3aBOJCKOE OOO3HAUEHUE «HU3[ENINE
500» u apmetickoe 3CY-57-2 u Obl1a MPUHATA HA BOOPYKEHHE MOCIE KOMIUIEKCHBIX UCIIBITAHUN
B 1950 roxy [3]. Ee cepuitHoe pOM3BOACTBO OCYIIECTBIISLIOCH B Topoae Omcke ¢ 1955 mo 1960
TO/I.

Monudukauus 3CY-57-2, oOopynoBaHHAs WHAWBHIYaJbHBIMH ILIABCPEICTBAMHU ObLIa
pa3paboTaHa B KOHCTPYKTOpPCKOM Oropo 3aBoaa Ne 174 coBmecTHO ¢ 3aBogom Ne 342 ropoxa
Omcka B 1956 rogy. PykoBonutenem mpoekrta O0bi1 A.E.Cynmun [3]. Mammnae Obul mpUCBOEH
unaekc «O0bekT 510». B 1961 rogy monudukamnus 3CY-57-2 Oblia npUHATAa HA BOOPYKECHHE.
Bcero 0bu10 M3rotosiieHo 6 cepuiiHbix MauH. «O0bekT 510» oTiinyacs oT 0a30BOro BapuaHTa
YCTAaHOBKOW /I HAaBEIIMBAaHUS CTAJbHBIX MOHTOHOB. [IOHTOHBI TpegHA3HAYANOCh IS
(dopcupoBaHusa BOJHBIX NpErpaj, Kak CBOMM XOJOM, Tak U Ha Oykcupe. Macca MalluMHBI ¢
noHtoHamu coctaBwia 37,8 TonH. 3amac minaBydectn — 40%. Ilpu aBuwkeHun Ha BOJE
UCIONB30BAINCH JiBa TIpeOHbIX BHUHTA. IllupuHa BOJHOW mperpanabl, MPeoJoJeBaEMOM
camocTosTensHO, cocTaBisuia 50 — 60 kM. MakcumanbHasi CKOPOCTh MPU OYKCHPOBKE HE Ooee
15 km/4. Kpome Toro, mpu BOJHEHHH BOJHOW TOBEPXHOCTH 10 2 OauioB obecrednBanach
CTpenb0a Mo 3eHUTHBIM IeNsIM. Takxke mperycMaTpuBaiach BO3MOXKHOCTh MEPEBO3KH JleCaHTa
Ha rIaBcpeicTBax 70 40 yeoBeK, OHAKO MPHU 3TOM CTpelibOa Oblta 3ampernieHa [3].

K xonmy 1950-x rofoB B CBSI3W C pa3BUTHEM pEAaKTUBHON aBHAIlMM MaKCHMallbHas
CKOpOCTh camojieToB Bo3pocia 10 1000-1200 xkm/4, ynydmuiack MaHEBPEHHOCTh CaMOJIETOB.
Jnst 3¢p¢deKTUBHOrO MPOTUBOACHCTBHS TaKUM IENsIM TMOHAJAOOMINCh aBTOMAaTHU3UPOBAHHBIE
IPUBO/IbI HABEACHUS B COYETAHHUU C PAJAMOJIIOKALMOHHBIM NMpubopHbIM KomiuiekcoMm (PIIK). B
cootBercTBUM ¢ [locranosnennem Coera MunuctpoB CCCP Ne ®416-211 ot 17 anpens 1957
roja B KOHCTPYKTOpckoMm Oropo 3aBosa Ne 174 ropoga Omcka Obliia IpoBe€HA MOJEPHU3ALIMS
3€HUTHON caMOX0HOH ycTtaHOBKH 3CY-57-2. MonepHH3anus 3aK/II04aoch B YCTAaHOBKE 57-MM
nymek C-68 «bepe3nHay W ManorabapuTHBIX PAJAHOONTHUECKUX TPHOOPHBIX KOMILIEKCOB
aBTOMATHUECKOTO yrpaBiieHHs: orHeM «/lecHa» [3]. PykoBoaurtenem mpoekTa ObUI Ha3HAYCH
['.B.Ma3zena, a npoekt nomayumn uHAekc «O0bekT 520». B 1959 rony ObL10 M3roToBiIeHO 6
36HUTHBIX CAMOXOJHBIX YCTAaHOBOK, KOTOpbIE TPOILIM HWCIBITAHHS, OJHAKO 3EHUTHAs
camoxojHas yctaHoBka «O0bekT 520» Ha BOOpYEHHE PUHSTA HE ObLIa.

boeBass 3¢ddexruBHOCTE 3eHHTHONW camoxomHoW ycraHoBkH 3CVY-57-2 3aBucena oT
KBaJIM(UKAIIMK SKUIaXKa, MOATOTOBKM KOMaHIUpa B3BOJAA M Obula 00YCIIOBIEHA OTCYTCTBUEM
panuonokanuonHoi cranmuu (PJIC) B cucreme HaBenenus. G (GeKTUBHBIN OTOHBb HA MOPAKEHUE
MOT' BECTHUCh TOJBKO C OCTaHOBKH, CTpenb0a «C XOAy» IO BO3AYIIHBIM IeNsM He Obuia
IIPEyCMOTpPEHA.
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3eHuTHas camoxojaHas yctaHoBka 3CY-57-2 ucnosb3oBaiach BO BbeTHaMCKO# BOWHE, B
KoH(umKTaX Mexay M3paunem m apabckumu rocyaapctBamu B 1967 u 1973 roay, B upaso-
UpakcKkoil BoiHe. OQHAKO H3-3a CPABHUTENBHO HU3KOW CKOPOCTPEIbHOCTH U OTCYTCTBHS
ABTOMATH3UPOBAHHBIX PAJMOJIOKAIIMOHHBIX YCTPOICTB HaBeleHHs, BBICOKOW 3(PPEKTUBHOCTHIO
3Ta yCTaHOBKa He orTiauyanack. B anpene 2014 roxa mosBUIHCH BUACOKAAPHI MCIOJIb30BaHUS
36HUTHON camoxoaHoil ycranoBku 3CVY-57-2 cupuiickoil apmueid B 00X B OKPECTHOCTSIX
ropoaa Jlamack. HeoOxomumMo mpuHATH BO BHHMaHHeE, 4To B mepuoj ¢ 1950 mo 1957 rox B
MHOCTPAHHBIX apMHUAX HE UMEJIOCh JIYYIIUX 3€HUTHBIX CAMOXOJHBIX YCTaHOBOK, a UMEIOIINECS
B Boopyxennsix Cunax BemukoOoputannu u CIHIA 3eHHTHBIE CaMOXOIHBIC YCTAHOBKH,
BOOpY>keHHBIE 40-MM OJIHOCTBOJILHBIMHU U CTIapeHHBIMU Tymkamu «bodopey, yerynanu opyaunto
C-68 nmo BceM 3HauuMMbIM TOKa3areisiM [3]. Bce 3T yCTaHOBKM OCHAIAIMCh ONTHYECKUMU
npuLenaMud u B cuily 3toro He Obutn 3¢ddexruBnee, yem 3CY-57-2. boeBas >3pPpeKTHBHOCTD
3CY-57-2, xaKk U Ipyrux COBPEMEHHBIX €l 3€HUTHBIX CAMOXOIHBIX YCTAaHOBOK ONpeesiiach He
YPOBHEM CaMOM YCTAHOBKH, a IPEXJE BCEr0 — POCTOM CKOPOCTEM M BCENOr0JHOCTHIO
¢ponToBoii aBuanuu. 3CY monkoBoro ypoBus [IBO B 1950-x romax aBuanuu MpPOTHBHUKA
IPOTHBOIIOCTABUTh OBLIO NPAKTUYECKH HEYero, TaK KaK BCE HOBEWIIME JOCTH)KEHUS
pPaZMOdIIEKTPOHUKH TIPeIHA3HAYANIUCE, IPEXKIE BCEro, A apTUIUiepuu U aBuanuu. Kpome toro,
B paccMaTpHBAEeMblii HAMH IEPHOJA B BOOPYKCHHBIX CHJIaX BCEX TOCYAApCTB emie He Oblia
pa3paboTaHa TaKTHKa U MOAXOJ MO MPUKPBHITUIO MEXaHU3UPOBAHHBIX MOpA3AeICHUI HAa MapIie
OT COBPEMEHHBIX CaMOJIETOB, PaBHO KaK U B aBHAllMM HE ObUIa BhIpaboTaHa TaKTUKA HAJIEKHOIO
MOpaXEHHUsI MaJopa3MEepHbIX OpOHUPOBAHHBIX IeNiel Mpu OONBIIMX CKOPOCTSX IoJieTa
CaMOJIETOB.

Crnenyronuii paccMaTpuBaeMblii oOpa3er] 3eHUTHON caMOXoaHoU ycTtaHOBKH — 3CY-37-2
«EHucei» ¢ paauoIOKallMOHHBIMU CHCTEMaMU HaBEACHMSI — 3TO ObUI «...Hall OTBET» Ha
npunsitue CIIA 3CY M42A1 [3]. Ha ocHoBanuu ITocranosienust Cosera Munucrpos CCCP
Ne 426-211 ot 17 ampenst 1957 roma Oputa Hauata paspaborka yctanoBku 3CY ¢ aByms
cnapeHHbIMH 37- MM mymkamu. PabGoTel Haa co3/aHuEM 3aBOJICKOTO U OIBITHOTO 00paslioB
npoBouiuck B OKb-3 «Ypanmamzasoga» [3].

3enutHas camoxojHas ycraHoBka 3CY-37-2 «Enuceit» Oblna nmpeaHa3zHaueHa Ui 4acTen
I[IBO TaHKOBBIX IOJIKOB M AUBU3HMH W JeicTBoBana Ha BeicoTax g0 3000 m. g 3CY-37-2 B
OKB-43 Obina pa3zpabotaHa 37-MM clapeHHasl 3€HUTHas MyIIKa «AHrapa». 3eHUTHas IMyIIKa
«AHrapa» 1umesa JEeHTOUHYIO0 CUCTEMY MTUTaHUs, CHCTEMY >KMJIKOCTHOTO OXJIaXK/IEHUsI aBTOMAaTOB
U cIesuIue 3JIEKTPOTruIpaBiIniecKue NMpUBoObl. B manpHelieM UX MIaHUPOBATIOCH 3aMEHUTH
9qrCcTO dyeKkTporpuBogamMu. CHCTEMBI TNPHUBOAOB HaBeneHHs paspadarbBamucy [[HUW 173
I'KOT (I'ocymapctBennslii komuter npu Coere Munucrpos CCCP) ropoga MockBbl H
KoBpoeckum ¢ummaiom [THUM 173 mo crabwiu3anuy JTWHAA BH3UPOBAHUS W BBICTpEA.
Haenenune «AHrapbs» npou3BOAMIOCH C TOMOIIBIO IIOMEXO3AIUIIEHHOTO PaIN0JIOKAlMOHHOTIO
npuboproro komrmiekca (PIIK) «baiikan», cosmanHoro B HHUM-20 TKPD. Tem xe
[TocTaHOBNIEHHEM IIPELYyCMAaTPUBAIOCH CO3JaHUE U MOJa4a Ha TOCYJapCTBEHHBIE UCIIBITAHUS BO
Il kBaprame 1960 r momemwxkHOTO KOoMILiekca PJIC «O0b» mis ympasnenus 3CY. Kommieke
«O0p» BKIIOYANT KOMaHAMpPCKyr MamwuHy «HeBa» ¢ pamuonokarmonHou cranmueit (PJIC)
neneykazanus «MpTeiny U paguosokamoHHbIM MpuoopHsIM KomiiekcoMm (PIIK) «baiikamy,
pasmenieHHbIM B 3CY «Enuceii». Kommuekc «O0b» A0mKeH ObLI yNpaBisTh OTHEM ILECTH —
BocbMu 3CY. Ilocranonennmem Coera MwunuctpoB CCCP ot 4 wumtonms 1959 paGoter mo
KoMIiekcy «OO0b» OBLTM TpeKpalieHbl, 4TOObl YCKOPUTH JIOBOAKY 3E€HHUTHOTO PaKETHOTO
komiuiekca «Kpyr». llaccu nns 3CY «Enuces» ObUIO CHPOEKTUPOBAHO B KOHCTPYKTOPCKOM
O0ropo «YpanMmamma» mon pykoBojactBoM [.C.EdbumoBa, Ha ImIacch OMNBITHOW CaMOXOJHOM
yctaHoBkn CVY-100I1. IIpom3BOACTBO €ro IUIAHUPOBAIOCH pa3BepHYTh Ha Jlumemkom
TPaKTOPHOM 3aBO/IE.
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3eHuTHBIE caMOXonHble ycTaHOBKM «lllunka» u «EHucel» nmapajyienbHO MNPOXOAUIN
UCIBITaHUSA, XOTd M 10 pasHeIM nporpammam. 3CY «EHHcel» HMen 30HY HOpPaXKEHUs II0
JanbHOCTH W BbIcOTe Oym3kyto K 3CVY-57-2 M COMTacHO 3aKIIOYCHHI0 KOMHCCHH I10
rOCyJapCTBEHHBIM UCTBITAHUAM O0ECIIeUrBal MPUKPHITHE TAHKOBBIX BOWCK BO BCEX BHIaX 00s,
TaK KaK Cpe/ICTBAa BO3QYIIHOTO HaIaJeHHs MPEHUMYIIECTBEHHO JEeHCTBYIOT Ha BbicoTax J0 3000
M.

Hopmanbnpiii pexum crpensobl 3CY  «EHmceit» — HemnpepbiBHas odepens 10 150
BBICTPEJIOB Ha CTBOJI, 3aT€M mepepblB Ha 30 CEKyH]J U NOBTOPEHHUE LIMKJIA 10 U3PAcCXOJ0BaHUs
00EKOMILIEKTA.

B xone ucnbitanuii 0bu10 yeTaHoBieHO, uyTo oqHa 3CY «EHuCe» MPEeBOCXOANUT IO CBOCH
3 pexTUBHOCTH MIeCTHOPYAUIHYIO OaTapero 57-MMm mymiek C-60 nuiau 6arapero u3 uyeTbipex3CY-
57-2. Ha wucneitanun 3CY «EHuceit» obecneunBana cTpenbOy B IBHKEHHH MO LEISIM CO
ckopocThio 20-25 kM/4. [Tpu IBMKEHUU IO TAHKOBBIM Tpacce cO CKOPOCThiO 8-10 KM/4 TOYHOCTH
cTpenbObl OblTa Ha 25% HIbKe, 4eM ¢ MecTa. MeTKOCTh CTpeIbObl MyIIKu «AHrapa» B 2-2,5 pasza
BbIlIe, yem myriku C-60 [3].

3a BpeMsi TOCYIapCTBEHHBIX HCIBITAHUNA W3 3€HUTHOM MYyIIKH «AHrapay ObLJIO CIellaHo
6266 BbICTpenoB, OTMEUEHBI [IB€ 3a/JeP)KKU U UYEThIpE MOJOMKH OT YHUCJIa MPOU3BEACHHBIX
BeIcTpenioB, 4to coctaBmwio 0,08% 3amepxkek u 0,06% moimoMoOK OT YuWCia MPOU3BEACHHBIX
BBICTPEJIOB, YTO MEHBIIE JOMYCTUMBIX IO TaKTUKO-TEXHHYECKHMM TpeboBanusM. B xone
ucnbiTanuid naBana cooum C/AY (anmaparypa 3amumthl oT mnaccuBHbIX momex) [3]. Ilaccm
nokasajo xopouiue ManeBpeHHble kadecTBa. PIIK «baiikam» Ha ucnbITaHUSIX (YHKIIMOHUPOBAI
YZIOBJIETBOPUTEIBHO U [TOKA3aJl CAEAYIOLIUE Pe3yIbTaThl:

— mpenen paboThl MO CKOPOCTH 11eau — 10 660 M/cex Ha BeicoTax Oosee 300 meTpoB u 415
m/cek Ha BbicoTax 100-300 meTpoB;

— Tpeneln naibHOCTU oOHapyxeHwus camosneta Mul'-17 B cektope 30° Ges HeNeyKa3aHus —
18 kM, MakcuMaIbHAsA JATBHOCTH cONpoBOXAeHUS Mul-17 — 20 kwm;

— MakKCUMallbHasg CKOPOCTh CONPOBOXACHHUS Lenu no Beptukanu — 40 rpap/c, mo
ropusoHTanu — 60 rpaja/c. Bpems nepeBoja B 60€ByI0 TOTOBHOCTb U3 peXHUMa MpeABapUTEIbHON
roroBHocTH — 10-15 cexynn [3].

ITo pesynbraTam ucnbeitanuii 3CY «EHucei» ObII0 TPEII0KEHO TPUMEHSTD IS 3alUThI
apMeNCKNX 3eHUTHBIX KoMIUiekcoB «Kpyr» n «Ky0», mockonbky 30Ha 3G (HEeKTUBHON CTPEIbObI
3CHUTHOW CAMOXO/IHOM YCTAaHOBKH MEPEKPhIBAJIa MEPTBYIO 30HY ITHX KOMILIEKCOB [3].

[Tocne oxoHuaHus rocymapcTBeHHbIX wucneltanuii 3CY  «Enuceit» u «lllunka»
roCy/1apCTBEHHasi KOMMCCHUSI paccMOTpelia CpPAaBHHUTEIbHBIE XapaKTEpUCTHUKH U  BblJana
3aKJII04YeHHE. BOT HEKOTOpBIE BBIIEPKKHU U3 3aKItoueHus komuccuu 1o 3CY «EHucen»:

— 3CY «Enuceit» u «lllunka» oOcCHaIIEHbl pPagUOJIOKAMOHHBIMH TPUOOPHBIMU
komruiekcamu (PIIK) u oGecnieunBaroT cTpenb0y JTHEM M HOUBIO MPH JIF000M MOTO/E;

— BEC 3€HUTHOM camoxoaHou yctaHOBKH 3CY «EHHCe» — 28 TOHH, YTO HEOMYCTUMO JIJIst
BOOPYKEHHUST MOTOCTPEIKOBBIX moapasaencauii u BB [3].

3enutHas camoxonHas yctaHoBka 3CY «Enuceit» npenHazHadeHa s NOApPA3ICICHUN
[TBO TaHKOBBIX TOJKOB ¥ TAHKOBBIX TUBU3HIA MO CIEIYIOIIMM COOOPAKEHUSM:

— TAHKOBBIE TIOJIpa3/ieNICHUs] U COEIMHEHUS JICHCTBYIOT B OCHOBHOM B OTPBIBE OT OCHOBHOM
rpynsl Boiick. 3CY «EHucei» obecneunBaeT cOnpoBOXk/I€HNE TAHKOB Ha BceX dTanax 0os, Ha
Maplle U Ha MpuBanax, obecnieunBaeT 3((eKTUBHBIA oroHb Ha BbicoTax n0 3000 meTpoB u
nanbHOCTAX 10 4500 MeTpoB. Oma ycmanoska npakmuyecku NOIHOCMbIO UCKTIOYAem MOYHOe
bombomemanue no manxam [3];

— UMEIOTCS JIOCTaTOYHO MOIIHBIE OCKOJIOUHO-(hyracHbIii U OpoHeOoiHbIN cHapsabl. 3CY
«EHuceit» MoxxeT BecTH 3()(PEeKTUBHYIO CTpeab0y Ha caMOOOOpPOHY MO HAa3eMHBIM LIENsM Mpu
CJIeTOBaHUH B 0OEBBIX MOPSIIKAX TAHKOBBIX BOMCK.

Yuaudukamus 3CY «Exucein» ¢ u3aenusMu, COCTOSIIIMMEI B CEPUITHOM MTPOU3BOICTBE:
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— PIIK 3CY «EHnuceii» yHuduIupoBaH Mo MOIYJISIM ¢ cucTeMoit «Kpyry;

— o ryceHnuHo# 6aze — ¢ CY-100I1, k mpou3BOACTBY KOTOPOI rOTOBAT 2-3 3aBOJIA;

— croumocth 3CY «Enuceit» — 400 Toicsu pyoieii [3].

OpHako, HECMOTPSI HA PE3YNbTaThl MPOBEACHHBIX IOCYJapCTBEHHBIX HcmbITaHui, 20
cenTsa0ps 1962 rona nocnenosan npuka3 ['KOT o npekpamienuun padot Hax 3CY «Exucei».

3enumnas apmujiiepus Ha COBPeMERHOM dmane

B Hactosiee Bpemst 0oeBOoe NPUMEHEHHE MMEIOIIMXCS Ha BOOPYKEHHUU 3EHHUTHBIX
PaKeTHBIX M 3CHUTHBIX IYIIEYHO — PAKETHBIX KOMIUIEKCOB, HEILEIecO00pa3Ho TPOTUB
KOMMEpYECKHX OecrnmuiioTHO — JierareiabHbIX ammapatoB (BIIJIA), BBumy OOdbIION IIEHOBOM
pa3HULBI B CTOMMOCTH 3€HMTHBIX YympaBiseMblx pakeT (3YP) u kommepueckux BIUIA.
OnTuUMalbHBIM ~ pelIeHueM JaHHOW MpoOJeMOM, SABISETCS MOACPHUBALMUN  HUMEIOIIUXCS
3CHUTHBIX apTriUiepuiickux kKomiuiekcoB (3AK), a Taxke 00pas3loB 3€HUTHOW apTHIUICPUU.
MopepHu3anuy MoABEPraroTCsl HEKOTOPHIE AIEMEHTBI CUCTEMBI KOMILJIEKCA, @ UMEHHO — CUCTEMa
OpyIMHHON HAaBOJAKH M 00eBOH 4actu OoempuriacoB. Mcxomst, U3 CIOXKUBIICHCS OOCTAHOBKH U
OMbITa COBPEMEHHBIX JIOKAJIBbHBIX KOH(PIMKTOB ¢ MpuMeHeHHneM Kommepueckux bIIJIA,
MOJIEpHU3AMsl 3€HUTHOM apTUJUIEpUU SBISETCS aKTyaJlbHOM MpOoOJEeMON pa3BUTUS CPEACTB
nopakeHust B cucteme BoiickoBoi [1BO.

CIIUCOK JIMTEPATYPbI
1 Arpenuu A.A. 3enutHas aptuiepus. — M.: Boenuzgar, 1960. — 260 c.
2 ®ecenxo I1.B. 57-mm aBTOMaTHueckas 3enutHas mymka C-60. — M.: Boennsnar, 1974.

—571c.
3 [upoxopax A.b. llunka u apyrue oredectBenusie 3CY. — M.: Boeramnsnar, 1998.—480
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MPHTMU 78.27.54
K.B.KAKIIETOB!

1 .
Boenno-unocenepnuiii uncmumym paouosieKmpOoHUKY U cessu,
2. Anmamul, Pecnyonruxa Kazaxcman

MECTO BOMCK ITBO B BOOPYKEHHBIX CHJIAX
PECITYBJIMKHN KA3AXCTAH

AHHoTauus. [losBreHue cpencTB BO3AYIIHOTO HamageHuss B Hadajge XX CTOJeTus
00yCIOBMIIO HEOOXOIUMOCTh pa3pabOTKH CIEHHAIbHBIX Mep OOphObI ¢ HUMHU. Tak BO3ZHHUKIIA
BO3JyIIHAs, 3aTeM MPOTHUBOBO3AYIIHAas oOopoHa. K HacTosmeMy BpeMEHH CIIOXHUIOCH
YCTOMYMBOE MOHUMAHUE TOTO, YTO NMPOTHUBOBO3IYIIHAS 00OpPOHA SBISETCS COCTABHOM YacThIO
00OpOHBI CTpaHbI, MPEACTABIAECT COOOW CUCTEMY MOIUTHYECKUX, YKOHOMUYECKUX, BOCHHBIX,
BOEHHO-TEXHUYECKHX, TPABOBBIX M MHBIX MEP MO MOJATOTOBKE M BEICHUIO BOCHHBIX JICHCTBHI B
BO3/IyIITHO-KOCMUYECKOM MTPOCTPAHCTBE.

C nosBleHHMEM aBHALIMU M HAYaJlOM €€ MPUMEHEHHs B BOCHHBIX JCHCTBUSIX B MEPBBIC JIBA
necsatuiietuss XX Beka CHEMUANNMCThl YBUAETM B HEW HOBOE TMEPCHEKTUBHOE CPEICTBO
BOOPY)KEHHOU OOpBOBI, PEe3KO MEHSIOIIEe COOTHOIICHHE CHJI BOIOIONIMX CTOpPOH. B Hauame
CaMOJIEThl HCIIOJIb30BANUChH JUIS BEACHUS Pa3BEIKU MU CBSI3U, HO YK€ B HUTANO-TYPELKOW H
bankanckux BortHax 1911-1913 rr. onn npumensiiuch i1t 6omOapaupoBku. B [1epBoit MmupoBoii
BOITHE 3TOT OMNBIT OBLI KCIIOJI30BAaH HE TOJBKO HA Moyie 00s, HO U B ONEPATHBHOM THLTY
NPOTHBHUKA JUIS TIOPAXEHUS €ro HWHPPACTPYKTYpbl. Yaapam C BO3AyXa MHOTOKpPAaTHO
MOJIBEPTrajiuCh CTONUIBI BOIOIOHIMX rocyaapcTB - Jlonmon u [lapmxk, kpymHble OOBEKTHI B
riyoune ['epmanuu.

KuroueBble ciioBa: npoTuBopakeTHass 000poHa, MPOTUBOBO3IYIIHAS 000pOHA, pa3BeKa,
CpeICTBAa BO3AYIIHOIO HAaNaJ€HUs, PaJUO3JIEKTPOHHBIH KOMIUIEKC, pPAaKETHO-aBHUAIIMOHHBIN
ynap, crpareruueckas I[IPO, 3eHUTHBIA pPAaKETHBI KOMIUIEKC, KOHTPTEPPOPHCTHYECKAs
orepanus, a3poJuHaMHUECKHe U OAJITUCTUYECKUE 1IEIIH.

Tyiingeme. XX racelpJpiH OacblHAa oye MaOyblIblHA apHAJFaH KapyiapIblH Naiina
00yBl, OJapMeH KypecyJliH apHaibl IapanapblH jkacayabl KaxkeT erTi. COHbIMEH dye, CoJaH
KeWiH oye madybUlblHA Kapchbl KOpFaHbICc Oonabl. ByriHri Tanpa oye malybulblHA Kapcehl
KOpFaHbIC MEMJIEKET KOPFaHBICBIHBIH ~ a@XbIpamMac 0eJiri, oye KEHICTITHIAE oCKepH
onepanusuiapAbl AaiblHAAay MEH OTKI3yre apHajiFaH CasiCu, SKOHOMHKAJBIK, 9CKEPH, JCKEpH-
TEXHUKAJBIK, KYKBIKTBIK oHE 0acKa Iapainap >kyieci 00JbII TaObLIa bl

ABUAIMSHBIH Taiiga 00ybIMEeH jkoHE OHBI XX FACBIPBIH aJFAIIKbl €Ki OHXKBUIIBIFBIH/IA
OCKepHU opeKeTTepie KojjaHa OacTaraH/a capamlilibliap COFBICYIIBI TapanTapAblH KYLITEPiHIH
TeTe-TeHITIH TYOEreisli e3repTeTiH KapyblH, KYPECTiH >aHa Oonamak KypajagapblH KOp/Ii.
Bacteimkeina yimaktapasl Oapiay MeH OaimaHpic YyIIiH mainamadeuiael, Oipak 1911-1913
KBUTJIAPBI UTATO-TYPIK JKOHE OalKaH COFBICTapbIHAA OJapbl OomOayiay YIIiH MailgaaHbIIIbL.
BipiHmi qyHuExXY3UTK coFbicTa OyJ1 TOXKipHOe TEK YphIC allaHbIHAA FaHa €Mec, COHbIMEH Oipre
KApChUIACTHIK JKEIeNl ThUIbIHAA Jla OHBIH HH(GPaKYpbUIBIMBIH JKEHY VIIIH KOJIJJaHbLIaIbI.
Corpicymibl MemiiekeTTepAiH actananapsl Jlonnon meH [lapwxk, ['epMaHUAHBIK TepEeHIIKTET! ipi
HbICaHJapbl OipHEIIe PeT aye MadybUIbIHA YIIBIPA/IbI.

TyiiiH ce3xep: 3bIMbIpaHFa Kapchl KOPFAaHBIC, dye IIa0ybUIbIHA Kapchl KOPFaHBIC, dye
ma0ybUIBIH Oapiiay, 3JIEKTPOHMABI KEIIeH, 3bIMBIPAHIBIK KOHE oye MAOYBUIbI, CTPATErHsIbIK
3BIMBIPaHFa KapChl KOPFAHBIC, 3€HUTTIK - 3BIMBIPAHIBIK JKYHECi, aHTHTEPPOPJBIK OIeparus,
a’pOIMHAMUKAJIBIK YKOHE OaNTUCTUKAIIBIK HbICAHAAP.
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Annotation. The appearance of means of air attack at the beginning of the XX century
made it necessary to develop special measures to combat them. So there was air, then an
antiaircraft defense. By present time there was a steady understanding of that antiaircraft defense
iIs a component of defense of the country, represents system of political, economic, military,
military - technical, legal and other measures on preparation and conduct of military operations
in outer space.

With the advent of aviation and the beginning of its use in military operations in the first
two decades of the XX century, experts saw it as a new promising means of armed struggle,
dramatically changing the balance of forces of the belligerents. In the beginning, aircraft were
used for reconnaissance and communications, but already in the Italo-Turkish and Balkan wars
of 1911-1913, they were used for bombing. In the First World War, this experience was used not
only on the battlefield, but also in the operational rear of the enemy to destroy its infrastructure.
The capitals of the warring States - London and Paris, large objects in the depths of Germany-
were repeatedly subjected to air strikes.

Key words: anti-missile defense, air defense, intelligence, means of air attack, radio-
electronic complex, missile and air strike, strategic missile defense, anti-aircraft missile system,
counter-terrorist operation, aerodynamic and ballistic targets.

BosmoxHOCTh pelieHust 3aga4 Ha 1osie 00si U B ThULy NPOTHUBHUKA, KOTOPBIE IPYTHM
CWJIaM U CPEJCTBaM HEJIOCTYIIHBI, CTUMYJIMpPOBaia 3HAUUTEIbHOE HapallMBaHUE YUCIEHHOCTH
aBUAllMU M YIY4YIIEHUE XapaKTEepPUCTUK CaMOJIETOB BO BCEX BOWIOMIMX TrocyaapcrBax. K
HOs0pr0 1918 r. mx camoneTHBI MapK yBeJWYHWJICS OoOJbIe, YeM B JAecsATh pa3. BoeHHas
aBuanus HacuuThiBaia Bo Dpanrmuu Oosiee 3300 mammu, B I'epmanmm - cBeime 2700, B
BenmukoOpurtanum - okosio 2000, B Poccun - He meree 1000.

HoBoe cpenctBo BoopykeHHOI OOphOBI MOTPEOOBANO CO3JaHUS CHEIHAIBHBIX CPEICTB
IPOTUBOAEUCTBUSA, OpPraHU3allMU MEPOIPHUATHH MO 3alluTe BOMCK MU OOBEKTOB OT YIapoB C
Bo3ayxa. To ecTh moTpeboBanach OpraHuzaiys MPOTUBOCAMOJIETHOW OOOPOHBI, KOTOpas cTaia
Ha3bIBaThCSl BO3YIIHOM, a B JalibHeWIIeM MpoTUBOBO3AYyIIHON o6oponoit (IIBO). beun
CO3J1aHbl CHeNMaIbHbIE 3€HUTHBIE OpyIus U MyjieMeTsl. Hauanu opraHu30BBIBaTHCS MYHKTHI U
CUCTEMBbl OOHApY)XEHHS W OIOBEIICHHS O BO3AYIIHOM HamaJeHUW NpoTHUBHUKA. K KoHIY
[TepBoit mupoBoil B apmusix I'epmanuu, Wrtamuu, ®panuum 6suto 4500 opyauii 3eHUTHOM
aprwepuu, B Poccum - 247 mpoTtuBOcaMoNIeTHBIX Oarapei 2-4-OpyOMITHOTO COCTaBa.
HctpebuTenu coctaBnsiim okoio 40 nMporeHToB BOGHHON aBHallMU MIOYTH BO BCEX CTpaHaXx.

[TosiBNeHre NMPUHIMNHAIBHO OTIUYAIOLIMXCS 110 CBOMM CBOWCTBaM CpPEICTB MOPaKEHUS
CaMOJIETOB MNPOTHBHMKA OOYCJIOBWJIO pa3Hyl TaKTHKy HX MNpuMeHeHus. McrpedutenbHas
aBualus MMeNla 33Jadyy YHMUYTOXKaTh HMX Ha MOACTynax K OOOpOHSiEeMbIM OOBEKTaM H
IpYNIMPOBKaM BOWCK M TIpeciiefioBaTb Ha OOpaTHbIX MapuipyTax. HasemHble 3€HHUTHBIE
CPEICTBAa HEIMOCPEACTBEHHO MPUKPBHIBAIM OOBEKTHl OOOPOHBI, HE JaBas IPOU3BOJIUTH
npuLensHoe 6oMOOMeTaHue.

Bpsia nu y xoro-nu6o BO3HUKHYT COMHEHHS B TOM, YTO CTOpPOHA, oOJajiaromias 0ojbIeit
MOIIBIO CPEJICTB BO3YIIHO-KOCMHUYECKON 000poHBI (1 60siee 3 PEeKTUBHO UCMONB3YIONIAs UX B
BOCHHBIX JICUCTBUSAX) OyIeT JAWKTOBATh YCIIOBHS 1moOensl U mupa. ONBIT JOKaJbHBIX BOHH H
BOOPY>KEHHBIX KOH(IMKTOB KOHIIa XX - Hayana XXI BB. CBUJIETEILCTBYET O TOM, YTO Ha/IeXKHAs
MPOTUBOBO3YITHAS OOOpPOHA BOWCK, BaXXHEHITUX TOCYIApCTBEHHBIX OOBEKTOB MpHOOpesna
3HaYeHUE CTPATErMYECKOro (PakTopa, OKa3bIBAIOIIETO CYIIECTBEHHOE BIMSIHHME HA MX KOHEUHBIH
pesyabTat. Coctosinue Boiick (cui) [IBO HaxoauTcst B IpsAMOIl 3aBHCUMOCTH OT KOJIHMYECTBA U
kagectBa CBKH mnpoTuBHUKA, NMPUMEHSEMBIX UM CHUCTEM BOOpYXkeHHs. CKauoK B pa3BUTHH
CBKH, a TaxkXe HEYKJIIOHHBIM MOJBEM HX POJM B JOCTHKEHHH BOCHHO-TIOJUTHYECKHMX LEIeH
NpUBEIM K MHTEHCUBHOMY pa3BUTHIO cuil U cpeactB [IBO, coBepiieHCTBOBaHHMIO CIIOCOOOB MX
00€BOro MPUMEHEHHs, U3MEHEHUIO OPraHU3alMOHHBIX IITAaTHBIX CTPYKTYp, a B ILIEJIOM - K
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MOBBIIICHUIO 3HAYMMOCTH B cucTeMe 00opoHbl. Kak M3BECTHO, ¢ LENbI0 MPOTUBOBO3IAYIIHON
00OpOHBI BOMCK M 00BEKTOB rocyaapcTa co3maercs cucrema [1BO, koTopas BkiIo4aeT B ceOst
B3aMMOCBSI3aHHbIC TOJICUCTEMbBI: Pa3BEIKU M OMOBEIIEHUS; UCTPEOUTENBHOIO aBUALMOHHOIO
IPUKPBITUS; 3€HUTHOTO DPAKETHOI'O APTHIUIEPUNMCKOIO IPUKPBITHS; YIPABIECHUS, a TaKkKe
BcecTOpoHHEro oOecreyeHus. OT KadecTBa pabOThl KaKIOW MOJCUCTEMBI, CIIOCOOHOCTU
KOMAaHJIOBaHUsI coOpaTh B €IMHOE IIE€JI0€ BBILIICTIEPEUUCICHHBIE COCTABJISIOMINE B KOHEUYHOM
pesynbTate 3aBucHT U 3 dextuBHOCTh [TBO.

[TporuBoBo3aymHas obopona (IIBO) crpanbl mpeactaBiseT co0OW COBOKYITHOCTB
0o0LIerocyJTapCTBEHHBIX MEPONpUsTHiA U OO0EBBIX JIEHCTBUN BOMCK, COTJIACOBAaHHBIX U
B3aMMOYBSI3aHHBIX €JMHBIM 3aMbICIIOM U IJIAHOM 3a L€NbI0, 3a/laHusIMU, MECTOM U BpEMEHAMH,
KOTOpbIE€ MPOBOJAATCS MOJ E€IWHBIM PYKOBOJICTBOM JJIsi OTPAKEHMSI BO3JYILIHOIO HamaJeHUs
NPOTUBHUKA, CHIKEHUA 3()(HEKTUBHOCTH €Tr0 yIapoB, HaHeceHUs eMy nopaxenus. [I1BO crpans
CTpaTeruueckuM (akTopoM, KOTOPBIA OCYIIECTBISET CYUIECTBEHHOE BIHMSHHME HAa XOH U
pe3yJIbTaThl BOMHBI.

3anauu, perraemsie [1BO:

OXpaHa B MUPHOE BPEMsI TOCYIapCTBEHHOM IPaHUILIbI B BO3LYLIHOM IIPOCTPAHCTBE U KOHTPOJIb
3a COOJI0ZICHNEM YCTAaHOBJIEHHOT'O TIOPSI/IKA €r0 UCIIOIb30BaHMUS;

NPEIOCTABIICHNE ACKYPHBIMU CHIIAMHU TIOMOIIA BO3YIIIHBIM CYy/IaM B ciIydae (hopc-MaKOpHBIX
00CTOSITENBCTB;

IpenyNnpexIeHNe U MPeKpallleHue HapyIIeHUH rocy1apCTBEHHONW IPaHMIIbI JIETaTEIbHBIMU
anmaparaMu JPYruX rocyAapCcTB, a MPU HEOOXOAMMOCTH YHUYTOXXEHHUS OOEBBIX JIETaTEeNbHBIX
arnapaToB-HAPYIIMTENIEH IOCYAapCTBEHHON IPaHuULLbI;

HENpephIBHOE BEJEHHE pa3BenkH, cOop u o6obmeHne mHpopMaluy, yCTaHOBKA Hadala
BO3/1yLIIHOI'O HAIla/IeH!sl IPOTUBHUKA U MPETYNPEXKIEHUS O HEM OPraHOB YIIPaBJIECHUs OCy1apCTBa U
BOOPY>KEHHBIX CHII;

YHUYTOXXCHUE YAAPHBIX CPEACTB aBUALWH, OCCIIMIOTHBIX JeTarenbHbIX ammapaToB (BITJIA),
kpbUiaThix paker (KP) u Gammuctuueckux paket (bP) onepaTuBHO-TaKTHUECKOTO M TAKTHYECKOTO
Ha3HAuEHMs], CPEJICTB BO3AYILIHOW pa3BEIKH, CAMOJIETOB JAJIILHETO PaIMOJIOKAIIMOHHOTO BBISIBIICHUS
(LIPJIB BO3AyIIHBIX TOCTAHOBIIMKOB MOMEX U BO3/IYLIHBIX JJIEMEHTOB Pa3BEAbIBATEIbHBIX YAAPHBIX
komiuiekcoB (PYK), aspoMoOuIbHBIX BOMCK U IECAHTOB B MOJIETE;

3aluTa OT YAApOB C BO3[yXa IPYNIHUPOBOK BOOPYKEHHBIX CHJI, BaKHBIX BOEHHBIX U
rOCyJapCTBEHHBIX OOBEKTOB, IPUKPHITHE aAMUHUCTPATUBHBIX MOJUTHYECKUX M MPOMBIIIIEHHO-
HKOHOMHUYECKHUX LIEHTPOB, IPYIMX BaXKHBIX 0OBEKTOB CTPaHbI, B CIydyae HEOOXOAUMOCTH - y4acTUe B
YHUUYTOKEHUHU Ha3eMHBIX Y HAJBOHBIX 11€JIell MPOTUBHUKA.

Hecmorpss Ha 1O, uro B roael IlepBoii MHpOBOH pe3ynbTaThl AEHCTBUM aBUHALUU U
IIPOTUBOOOPCTBA B BO3/yX€ MMEIU B OCHOBHOM TaKTUYECKOE 3HAYEHHE, IOCJIE €€ OKOHYAHHUS
psSIIOM aBTOPOB OBUIM CIENaHbl MEPBbIE BBIBOABI O 3HAUUTEIBHOM BIUSHUM aBHALMOHHBIX
ynapos u aevicteuii cun [I1BO Ha o6mue nrtorn. ABuanus u cpeactsa [1BO npogomxanu OypHO
pa3BUBATHCS U IPUMEHSATHCS BO BCEX BOCHHBIX KOH(DIUKTAX.

HranpsHckuM renepanoM Jpxymuo Jlys Obuta BBIABMHYTA U IOJIyYMJIa PA3BUTHE TEOPHS
BEJICHUS CTPAaTErMuecKoil BO3AyHmIHON BONMHBIL. OHa Ipeanonaransa HAHECEHUE aBUALMOHHBIX
yapoB JJIsl 3aBOEBaHUS T'OCIOJICTBA B HEOE, a TaKKe MO TOCYAapCTBEHHBIM M 3KOHOMHYECKUM
LIEHTpaM CcTpaHbl s BbIBoja ee u3 BoWMHBL. Opnako B CoBerckoM Coroze 3Ta Teopus
OTBeprajiach.

Tem He MeHee, ONBIT MOKa3al, YTO aBHALlMA CTala OJHUM M3 MOILHBIX CPEICTB BEIACHUS
BOoWHBI. Ee mpuMmeHeHne ObUTO MOIYMHEHO, TPEXK]Ie BCEro, 00eCIeUueHNI0 JICHCTBUNA Ha3eMHBIX
Boiick. C y4eToM 3TOro OCYILECTBIISJIOCH CTPOUTENBCTBO aBHALMU B OOJIBLIIMHCTBE Pa3BUTHIX
rocynapctB (ocobeHHo B ['epmanun).

Oco3HaHue €€ poiM NPHUBEIO K MOHHMMAHUIO PYKOBOJCTBOM psiia CTpaH BaXXHOCTU
MIPOTUBOBO3AYITHON 000pOHBI. COOTBETCTBEHHO OCYIIECTBIISIOCH CTPOUTEILCTBO cucteM [1BO.
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B Coserckom Coroze mneperomMHbiM MoMeHTOM crtan 1932 r. Hawampamk mrTabda PKKA
Anexcanap EropoB riy0oko BHHK B MPOOIEMBI MPOTHBOBO3IYIIHON OOOPOHBI U U3JIOKHUIT UX B
noknane PeBBoeHcoBeTy. Bbulo NMPUHATO pelIeHHWE BBIHECTH BOIPOC Ha 3acenaHue Komwurera
ob6oponsl npu npaButenbcTBe CCCP. CoBHapkoM B CBOEM MOCTaHOBJIEHUU OT 5 ampeinst 1932 r.
npusHai cocrosinue [IBO crpanbl HEyOBIETBOPUTEIBHBIM U HAMETHII KOHKPETHBIE MEPOIIPHSI-
THUS TI0 YKPEIJICHUIO TIPOTUBOBO3YITHON 000pOHEL. B pesynbraTe pa3BUTHS aBHALlUU U CPEJCTB
I[IBO nepen namamenwem (ammcrckoit ['epmanun B mtone 1941 r. B Boopyxkenubix Cuitax
Coserckoro Coro3a HacuuThiBaioch okojio 33 300 camosneroB, B ToM uwuciie npumepHo 30%
uctpebuteneit. [y mpoTUBOBO3YITHONW 000OPOHBI CTpaHbl ObLIO BhIEIeHO 40 HCTpeOUTENbHBIX
aBUALIMOHHBIX MOJKOB - 1500 camoneroB, okono 4000 opynuii 3eHUTHOM aptuiuiepun u 650
3€HUTHBIX IIyJIEMETOB.

IIpuHATO cUMUTATh, YTO OCHOBHBIM OPYXHEM BTOpoil MUPOBOI BOWHBI SIBIISIOTCS TaHKU U
aptwuiepusi. OnHako 3To He coBceM Tak, Hanpumep, CIIA, BenukoOpurtanus u SAnonus B
OonbIIeil cTerneHu pa3BuUBaNM aBuanuio ¥ (ior. Y I'epmMaHum B TrpynmupoBKax BOWCK MPHU
HanaseHuu Ha Opanuuio Obto 2580 TankoB U 3824 GoeBbIX camoneTa, npu BTopkeHuu B Co-
Berckuii Coro3 - 4300 tankoB u g0 5000 GoeBbix camonetoB. B Hamagenum Snonun Ha
aMEpUKAHCKYI0 BOEHHO-MOpCKyio 6a3y «llepn-XapOop» ydacTBoBal TOJBKO aBHUAHECYIIUI
¢ioT. B 6utBe 32 AHTIHIO ¢ 00€MX CTOPOH MPUHUMAIH YYaCTHE JIHMIIb aBHALINs, PAKETHI U CHIIBI
I1BO.

Boennoe pykoBoactBo ['epMaHuM NpPHUHSIO HAa BOOPYKEHHE OJHO M3 OCHOBHBIX
nonokeHud Tteopun Jlys o TOM, dYTO TmepBooYepedHas 3ajadya COOCTBEHHOW aBHUAllUU
3aKJI04aeTcs B ObICTpEiIlIeM YHUUYTOXEHUHM CaMOJIETOB NMPOTHBHUKA. C HayajaoM arpeccuu oHa
HAHOCWJIA BHE3alHble MAacCUpPOBAHHBIC YIapbl, MPEXIE BCEro IO a’poapoMam - 0e3
CYILIECTBEHHOro MpoTtuBojaelcTBusa cuctem [IBO, a yxe moTtoMm mo rpynnupoBKaM BONCK U
IpyruM O0BbeKTaM. OTO TO3BOJISJIO 3aBOEBBIBATH TOCHOJCTBO B BO3AyXe MU obOecreynBaTh
YCIIEIIHOE HACTYIUIEHHE CYXOIYTHBIX BOMCK, TEX ’K€ XBaJICHBIX TAHKOBBIX KJIMHbEB |'ynepuana.
Tak, aBuanus [lompmm w @paHuuu OblIa TPAKTHUECKH YHUYTOKEHA B TEpBbIE JAHH Ha
a’pojipoMax MHUpPHOro BpemeHu yaapamu Hemernkux BBC. Cpasy mnocime 3Toro ycuiaus
HEMELKMX BOEHHO-BO3AYIIHBIX CHJI OBUIM COCPEJOTOYEHBI Ha HAHECEHHM YIapoB IO
KOMMYHUKaIMsIM. B pesynbrare 3TuUX AeMCTBUM WU3-3a OTCYTCTBUSL XOTh CKOJIBKO-HUOYIb
3HaunMoii cucteMsl [IBO u B [lonbme, 1 Bo @paHiiuy BO3ZHUKIN HENPEOAOINMBIE TPYAHOCTH B
OCYIIECTBJIEHUM MOOWIM3alMM. YTpaBleHUE BOWCKaMHU OBLJIO MECTaMHM  MOJIHOCTHIO
Napagnu30BaHO, YTO IPUBEJIO K pa3rpoMy.

Cunsl u cpeactsa [1BO rocynapcTs, moBeprimxcsi arpeccu B Hayasie Bropoii mupoBoit
(kpome BenukoOpuTaHuM), HE BBIIOJHWIM CBOIO TJIABHYIO 3a7ady - 3allUTUTh YIApHBIHA
OTBETHBIM NOTEHIMaN. Arpeccop peman 3aladyd He TOJIBKO IOPaKEHUsS aBUALlMOHHOMN
COCTABJIAIOLIEH TNPOTUBOCTOSIIEH CTOPOHBI, HO W MPOTHBOBO3AYIIHOM OOOPOHBI CBOMX
rpynnupoBoK Boiick. CTpaHe, MOJBepruieiicss HamaJeHWIo, B pe3ysibTaTe MOTEpPh CAMOJIETOB
HeueM ObIJI0O HAHOCUTh OTBETHBIE YJaphl.

Haubonee ycnemmnslii xapakrep aevictBuil aBuanuu u cui [IBO Bo Bropoit mupooit
BOITHE MMEJ MECTO B CPaXXCHHM 3a AHIVIMIO. MHOTrOKpaTHbIE MOIBITKM HEMELKOW aBUALUU
Pa3rpOMUTH €€ BOEHHBIN U SKOHOMUYECKHH MMOTEHIIMA] HU K yeMy He npusenu. Hemenkue BBC
IIOHECTIU OTPOMHBIE oTepH OT cuctemsl [IBO AHrnuu, 1 y HUX HE XBaTHJIO CHJI PEIIUTD UCXOJ
MPOTUBOCTOSIHUSL B CBOIO MMOb3y. Eciau Obl MpOTHBOBO3AYLIHYIO 000POHY YIajoCh MOJaBUTh,
HUYTO HE IMOMeIIano Obl HEMELKOMY BTOPXKEHHIO Ha OCTPOBA, KaK MO BO3JYyXY, TaK U MO MOPIO.
Bricokas ycroiumBocts [IBO mo3Bonmna aHrnuiickuMm, a 3areM M aMmepukanckum BBC
MOCTENEHHO TepeiTH OT YMCTO OOOPOHHUTEIBHBIX K AKTUBHBIM JEHCTBUSAM IO HAHECEHHIO
ymapoB 10 oOwektam ['epmanmu. Xom Bropoit MupoBoil BovHBI Ha TuXxoM oOxeaHe
IPOIEMOHCTPUPOBAJ TAKXKe pellarollee BIUsSHUE MPOTUBOOOPCTBA B BO3/AyXEe HA JCUCTBUS U
onepauu (GaoToB. SpKUM NMPUMEPOM SBIISETCS HAJET SMOHCKOM aBHAIlMK HAa BOEHHO-MOPCKYIO
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6azy CHIA «Ilepa-Xapbop», korma u3-3a 6e3aeicTBus cucteMbl [IBO Obutr MOTOTIICHBI WITH
Cephe3HO TMOBPEXKIEHBl BOCEMb JIMHKOPOB M TpH JeTKux Kpedcepa. M3 304 amepukaHCKHX
CaMOJIETOB SMOHCKas aBuanus yauutoxkuia 188 (57%). Uepes Tpu nus nocie Hanera Ha «[lepi-
Xap6op», 10 nexabps 1941 r. anrnmiickuil TMxookeanckuii ¢uot, [IBO koToporo He okazana
CYLIECTBEHHOI'O NPOTUBOJICHCTBUS SMOHCKON aBHaluy, oTepsa JMHKOp «IIpuni Yanbckuit» u
JUHEHHBINH Kpelicep «Punaic». YTpara 1ByX HanOojiee MOLTHBIX OOEBBIX €IUHHII aHTIIMHCKOTO
¢yioTa ObLIA HEONPOBEPKHMBIM J0KA3aTEJbCTBOM TOr0, 4TO KopalOiM, He obOecreueHHbIe
IPOTHBOBO3AYIIHOW 000POHOI, 00peYeHBI Ha TOPAKEHHE.

O600mmenue onbiTa BTOpoii MHpOBON BOWHBI, TPEXIE BCEro OOpPbOBI 3a T'OCIOJICTBO B
BO3/IyXE€ HAa COBETCKO-T€pPMAaHCKOM (hpOHTEe, OUTBHI 32 AHTIINIO, aBHAIMOHHBIX yraapoB CIIIA u
BenukoOpurtanun no odbexkram I'epmanum, onepauuil Ha TUXOM OKeaHe, IPUBOJIUT K BBIBOLY:
y’K€ TOTJa JIOCTaTOYHO YETKO O0O03HAYMJIach 3aKOHOMEPHOCTh 3aBHCHMOCTH XOAa M HMCXOJa
00€BBIX JCUCTBUH apMuM W (JIoTa OT pe3yibTaTa MPOTUBOOOpPCTBAa B HeOe. BenmukoOpuTanus
Oblla TEpBOM, Yb€ PYKOBOACTBO OLEHWIO Ba)XHOCTb OIEPATUBHOIO U CTPATErHYECKOrO
OPUMEHEHHUs aBMallMM U CWJI NPOTUBOBO3IYIIHON 00OpoHbI. VMIMeHHO Onarojapsi HaJIW4HIO
cTparernueckoil cucreMbl [IBO crpana cymena oTpa3uTh aBHUALlMOHHBIE M PaKETHbIE aTaKu
['epmanuu ¥ nepedTH K HAHECEHUIO OTBETHBIX yJapoB 10 ropojaM U y3JlaM KOMMYHUKalUi
IPOTUBHUKA.

Heo6x0auMo OTMETHTh, YTO YHUUYTOKEHUE CPEICTB BO3/YIIHOTO HAMAJCHUS HE CAMOIICTh
cucrtembl [IBO. Hekoropble aBTOpbl NpU OINpENeTIeHUM BKJIaJa B I00E1y CHEKYJIUPYIOT
mudpamu. Hampumep, NpUHMKAIOT pojib NMPOTUBOBO3AYHIHOM 00O0poHbl B Bemmkoit Oteue-
CTBEHHOMW BoOIiHe, yTBepkaas, uro BBC yHuuTo)uan 57 ThIC. HEMELIKUX CaMOJIETOB, a BOWCKa
[1BO - uyts Gonee 7300. Ho Ha camom xene riaBHas nenb AeiictBuil cucremsl [IBO - He
YHAYTOXXATh CpPEACTBAa BO3AYIIHOTO HANaJeHHUs IMPOTHBHHUKA, a COXPaHATh OOOpOHSEMBIC
OOBEKTHI.

B Boitne B Kopee (1950-1953 rr.) Obuia BHepBbiC MIMPOKOMACHITAOHO IPUMEHEHA
peakTHBHas  aBualus.  MaccupoBaHHBIM  ynapaM  amepukaHckux — BBC ObuIN
IpOTUBONOCTaBieHbl KpynHble cuibsl [IBO, mnpexne Bcero uCTpeOUTENbHOM aBUALUU.
[TpotuBocTosinue B Kopee moaTBepAuMiio pelaroliee BIUSHUE pe3yibTaTa MPOTHBOOOPCTBA B
BO3YIIHOW cdepe Ha 001Ul X0 U UCXOJ BOMHBI U pemtaromtyto poiib B [IBO ucrpedburensHon
aBUalMu, KoTopas yauutoxuiaa 1097 camoneroB npotuBHuKa. Ha cuery 3eHUTHON apTUIiLUIepUn
- 212 camoneToB.

Boiina CIIIA ¢ CesepubiM Boernamom (1965-1973 rr.) crama mepBoii, coaep:kaHueM
KOTOPOW SIBMJIOCH TOJBKO MpoTtuBoOopcTBo aBuanuu u cuin [IBO. Torma Bmepsbeie ObuTH
npuMeHeHbl moctaBiieHHble U3 CCCP 36HUTHBIE DPAKETHBIE KOMILIEKCBHI, YTO BBIHYIHIIO
komangoBanne CIIIA mepeiiTh K MaccHpOBaHHOMY NpuUMeHeHHI0 cBoedl aBuarmmu (mo 200
CaMOJIETOB OJIHOBPEMEHHO) U IUIAHUPOBAHMIO CHELMANbHBIX JAEHCTBUI IO IMPEOJ0JICHUIO
cuctemsl [IBO. Habmronancst pocT yncna 00ecreynBaroUMX CPeACTB BO3AYIIHOTO HalaJeHus
(CBH), mmpoko NpUMEHSUIUCh CPEICTBA PaAMOIEKTPOHHOH OOpHOBI, MOSBUIOCH MEPBOE
BBICOKOTOUHOE opykue. HecMoTpss Ha Bce MpeanpuHsATbIE aMEepUKaHLAMH MeEphl, B IEJIOM
neiictBust cuctemsl [IBO BbeTHama oTMedaroTcsl Kak YCHENIHbIE, YTO U PELIMIO OOIMIMN HCXO
BOIHBI B €ro mojib3y. llosBiieHne y 36HUTYMKOB PAKETHBIX KOMILJIEKCOB PE3KO YBEIMUMIIO MX
oOmuii BKIaa B 3PPEKTUBHOCTh MPOTHBOBO3AYIIHON 000pOHBI. [laHHbBIE 1O MOTEPsIM aBUAIUH
CIIOA Bo BperHame B pa3HBIX MCTOYHHMKAX CYIIECTBEHHO paznmyarorcs (ot 8612 mo 2500
camosieToB U BeproneToB). 3PB ynuuroxxuim 1350 camoneros CILIA.

B apabo-uzpannbckux BoiHax ¢ 1967 mo 1982 r. nmpotuBobopctBo aBuanuu u cui [1BO
BEJIOCh C TNEpEMEHHBIM ycrnexoMm. B urone 1967 r. uspaunbckas CTOpoOHa IOCHE TIIATEIbHOU
MOJMOTOBKM HaHEeC/a BHE3alHble OJIHOBPEMEHHbIE aBHAIIMOHHBIE YAAaphl MO BCEM 3JIEMEHTaM
cucremsl [IBO Erunra, ero 3eHUTHbIE CpeICTBa W HCTpeOMTENbHas aBHAIUS M3-3a CIa0OOn
pa3BeKH OKa3aJIMCh 3aCTUTHYTHI BPACIIJIOX U OBLIM MOYTH MOJHOCTHIO YHUUTOXEHBI. OHAKO B
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okTs0pe 1973 r. aBmarus M3pawmns, HeCMOTpsI Ha TIIATEIBbHYIO TOJATOTOBKY CBOWX JICHCTBHM,
CTOJNIKHYyNachk B paiioHe Cysukoro kaHana ¢ 3(QeKTHBHBIM TPOTHBOACHCTBHEM MOITHOMN
3€HUTHOM paKeTHOW TIpPYNIHPOBKA CMEIIAHHOIO COCTaBa, pPa3BEepHYTOW Ha 3apaHee IMOJ-
TOTOBJICHHBIX B MHXEHEPHOM OTHoIIeHUU no3uiusax. Cuibl u cpeactsa [IBO APE u Cupun 3a
18 mHell yHUYTOXWIM B 0O0mIeH cioxxHOCTH okoyio 110 camoneroB. OOmuUxX 1enaeil BOSHHBIX
JnercTBuid M3panip HE TOCTUT.

B neiictBusax aBuanumu CIIA npotuB JluBum B 1986 1. OBIT BOIUIOIMIEH 3aMbIces
JOCTIDKEHUSI BHE3AIIHOCTH HAHECEHHEM ynapa caMmojJeTaMH HOYbI0 C yJaJIeHHBIX 0a3 ¢
HECKOJIbKUMH Jl03allpaBKaMu B Bo3ayxe. Hanecenue ynapa mo oObekTam ObLIO TIIATEIHHO
crutanupoBano. Cuctema [1BO mpeomoneBaiack B 00X0f 30H pa3BelKH U OrHs (yaap ¢ rora)
Paaro3JIEKTPOHHBIM M OTHEBBIM €€ mojiaBiieHneM (yaap ¢ cesepa). ['pynmuposka [1BO Jlusuu B
CUJIy OTCYTCTBHS pPa3BelIKH, HU3KOW O00€BOIl TOTOBHOCTH U MAaCCHUBHOCTH aBUALIMM C 3aJa4aMU
HE CIIpaBUIIACh.

Boiina B 30He Ilepcumckoro 3anmuBa (3uMoii 1991 r.) odeHp SPKO MOKa3aja pemiaroiiee
3HauUEHUE X0Jla U Ucxoj]a OOpbOBI B BO3AyXe JUIsl JOCTHKEHUS ycrexa B 1ienoM. ViMeHHo mocre
9TOW BOWHBI COBETCKUM ((PAKTUYECKH YK€ POCCHICKMM) BOCHHBIM HCKYCCTBOM BIICPBBIC
npu3HaHa JaHHas 3aKOHOMEPHOCTb.

Onepanus BoopyxeHHbIX cuil CILIA u BenukoOpuranuu B Upake «byps B nmyctbine» (17-
20 nexabps 1998 r) mpoBoamiIack yKe TOJBKO CpelCTBaMU BO3IYLIHOrO HamaaeHus. B xoxe
OTEpallKM  TOCIE0BATEIIbHO HAHOCWUJIMCh PaKETHO-aBUAIMOHHBIE YIapbl BBICOKOTOYHBIM
OpYKHEM TOJIbKO B TEMHOE BpeMsl CyTOK Ha TIIyOWHY /10 THICSAYM KUJIOMETPOB C MHTEPBAIAMU
TPH Yaca ¥ MPOJOJDKUTEIBHOCTBIO OT OAHOTO JI0 TpeX 4acoB. [Ipu 3ToM mocienoBaTeabHO OBLIO
nopaxkeHo 6osee 100 00beKTOB Ha Tepputopun KMpaka.

B Boennsbix apelictBusax CILA u npyrux rocynapcts HATO nportus FOrocnasuu B 1999 r.
BCE MTOCTABIICHHBIC 33/1a4U OBUIM PEIICHBI U eI TOCTUTHYTHI TOJIBKO CPEICTBAMH BO3AYIITHOTO
HamaJeHuss U KOCMUYECKUMU OOECIEYMBAIOIIUMH CHUCTEMaMu 0€3 MPUBIICUEHUS JIPYTUX CHIL.
HeiictBuss CBH Havanuch HaHeCEHUEM JBYX MAaCCHPOBAHHBIX aBUALMOHHO-PAKETHBIX YIapoB,
1ocJie KOTOPBIX aIbSHC JIEWCTBOBAJI BHIOOPOYHO ¢ MHTEHCUBHOCTBIO 0KoJI0 50-70 camoisieToB B
CYTKH. ABHAIlMS U PaKeThl paboTaIy rpynnaMu MO 3HAYUTENLHOMY KOJIMYECTBY OOBEKTOB. 3a
78 cyrtoxk BoitHbl aBuaius HATO coBeprimia 38 Thic. 60€BBIX BBUIETOB, OBLIO 3aIYIIEHO OKOJIO
THICSIYM KPBIIATHIX PAKeT BO3AYITHOTO U MOPCKOTO Oa3upOBaHUSI.

HeiwictBus cun [IBO FOrocmaBum BBUIY HHM3KHX BO3MOXKHOCTEH HOCWIIM XapakTep
«MapTU3aHCKON» TaKTUKH U CYIIECTBEHHOTO yiiepOa Hamagaroumm CBH nanectu He cmornu. B
pesyabstate aeiictBuit CBH HATO B FOrocmaBuum yHUUYTOXEHBI OCHOBHBIE CTallMOHAPHBIC
BOCHHBIC M MPOMBINIJICHHbIE OOBEKTHI, SJIEKTPOHHBIE CPEICTBA MAacCOBOW WMH(MOpPMAIIUH, Y3JIbI
KOMMYHUKAIUH, HApYyIIEHO TOCYJapCTBEHHOE W BOCHHOE yIpaBiieHHe. PyKOBOICTBO CTpaHBI
OBLIO BBIHYX/ICHO MPUHATH BCE TPEOOBAHUS arpecCopoB.

[Ipn mpoBeneHuM KOHTpTEppopHcTUUecKOi omnepanuun «Hecrubaemass cBoboma» B
Adranucrane B 2001 r. aMmepukaHCKO€ KOMaHJOBaHHE C CAMOr0 Hayayla, MPUMEHSS MPUHIUI
[IEHTPATHPHOCETEBOTO BEJICHHS OOEBBIX NEHCTBHA, HAHOCHIJIO yJIAphI MO BBISIBISIEMBIM O00BEKTaM
CaMbIMU pPa3UYHBIMM CHJIAMH U CPEACTBAMHU - OT COBPEMEHHBIX CHUCTEM BOOPYXKEHHUS C
Ja3epHBIM HaBEICHUEM JI0 OOBIYHBIX aBUA0OMO. ITO TTO3BOIMIIO PEIINTH MTOCTABICHHBIC 3aa4H
C MUHUMAJIbHBIMU TIOTEPSMH CYXOITYTHBIX BOMCK M CHJI CIIEUATbHBIX ONEpaliuil.

B omepanmnn «CBoboma Hpaka» B 2003 r. mojHOE MPEBOCXOACTBO aBHAIMA B KO-
JUYECTBEHHOM COCTAaBE€ U KaU€CTBEHHOM OTHOIICHMM KOATMIMOHHBIX CHJI HE Jal0 MPOTUBHUKY
BO3MOXXHOCTH 3(P(PEKTUBHO €l MpoTHBOJCHCTBOBaTh. 10 103BOMMWIO  200-THICSYHOM
CYXOITyTHOW TpPYNIHPOBKE COIO3HMKOB HACTYyMaTh Ha barmag u J0OMBaThCS pEIIAIONIETO
nepeBeca CUII B JTI000M 0010.

OnelT  BHYTPEHHMX  KOH(DIMKTOB TakKe TMOKa3blBaeT  pellalliee  3HAUYCHUE
npotuBobopctBa B Bo3AymHoW  cdepe. Hampumep, nHa CeBepHom KaBkaze B
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aHTUTEeppopucTHIecKoi onepanun B Yeune B 1999-2000 rr. B cpetHeM KaxAblii BTOPOH 0OBEKT
O6aHapOopMHUPOBAHUN TOpaXKAJICA yIApHOM aBHalMedl M3 coCTaBa TPYNIHPOBKHU (enepaabHbIX
cun. Ilpu mosBnennn e y OoeBHKOB mepeHocHbIXx 3PK neiicTBus aBManmm MpaKTUYECKH
[apajJnu30BbIBAINCE.

B omnepanuu mo mnpunyxaenuto ['pysmnm k mupy B asrycte 2008 r., HecMoTps Ha
HEJOCTaTKU yIpaBieHUs U npoTuBoxeicTBue cuctembl I[IBO, BaxkHyro ponb ChIrpain
ABUAIMOHHBIE YAAPHI [0 00BEKTaM BOOPYKEHHBIX CHII arpeccopa.

HeiictBus koanmuuonubix cuil crpad HATO B JIuBuu B 2011 r. Hauanuck ¢ aBUAITMOHHBIX
yIapoB IS CcO3/laHUsl OECIOJIETHON 30HBI B IENsAX oOOecrneueHus ACUCTBHUN TIPYNIHPOBOK
CYXOIIyTHBIX BOMCK.

B Hacrosiee BpeMsi HOBBIM HallpaBJI€HUEM COBEPILICHCTBOBAHUS CPEJICTB BO3AYLIHOTO U
paKkeTHOro  HamaJeHusi CTaJI0 CO3JaHME TUIIEP3BYKOBBIX  JIETATEIbHBIX  aANIapaToOB:
MUJOTUPYEMBIX THUIIEP3BYKOBBIX CaMOJIETOB PA3JIMYHOIO HA3HAUEHHUSI, YIPABISEMBIX DPAKET C
OonbIION NanbHOCTBIO ToJeTra Ha BbicoTax 40-60 KMIOMETpPOB, MIIAHMPYIOUIMX TOJOBHBIX
yacted Uil OaUTMCTUYECKUX pakeT. Takue ammapartbl MOTYT NPUMEHSATHCA [JIS BEICHUS
pa3BelKH, MOPaXXEHUs BaXKHBIX OOBEKTOB B JIIOOOM pailoHe Mupa, NepexBara BO3YLIHO-
KOCMHUYECKHX I[eJIe, BhIBEICHUS, OOCITY)KMBAHUS U CHATHUS C OPOUTHI BOCHHBIX CITyTHHKOB.

Peanuzanus naHHBIX NporpaMM BEJET K IOJHOMY CTHUPAHMIO TPaHU B CpPEACTBAX U
BEJICHUU BOCHHBIX JICCTBUI B BO3AYIITHOM U KOCMUYECKOM IIPOCTPAHCTBE, KOTOPOE CTAHOBUTCS
equHo cdepoit BoopyxkeHHOH OopbObl. Pa3BuBaroTCS CpencTBa MPOTHBOBO3IYIIHOM,
MIPOTUBOPAKETHON M MPOTUBOKOCMHUYECKON OOOPOHBI, MPOUCXOIUT MX HHTETPALUS B CAUHYIO
CUCTEMY BO3AYyLIHO-KOcMu4eckoi 000poHs! (BKO).

Benymme rocymapctBa mMupa TpaTAT Ha pa3BUTHE CPEICTB BO3AYLIHO-KOCMHYECKOTO
Hanajeans 1 BKO no 50-60% cBowxX BOEHHBIX OOKETOB. DTO BEICT K emie OoybiieMy
YBEJIMUYEHHUIO PO BOOPY>KEHHOM O0pbOBI B BO3IYIIHO-KOCMUYECKOH cepe.

Ananua u Boicka [IBO mnpusBanbl pemaTh M JApyrue 3agadyd IO OOECIEUEHUIO
0€30MacHOCTH roCyAapcTBa B BO3AYIIIHO-KOCMHUYECKOH cepe.

Boiicka TIBO nomkHBI HENpepblBHO KOHTPOJIMPOBATH MCIIOJIB30BAHUE BO3AYIIHOIO
IIPOCTPAHCTBA M NPEJOTBpAIlaTh HApYIIEHHUE PEKMMA IOJETOB U TOCYIapCTBEHHOM TpaHUIIbI
PecniyOnuku Kazaxcran B BO3AyIIHOM POCTPAHCTBE.

B Hacrosimee BpemMss HEOO0XOAWMO IUIAHOMEPHO 3aHMMAThCSl MOHUTOPHMHIOM CHJ U
cpenctB, umeronmxcs Ha Boopykenun Boiick [IBO Pecnybnmuku Kazaxcran, mpu
HEOO0XO/IMMOCTH TPOBOJUTH PEMOHT, MOJEPHHU3AIMI0 MMEIOLIMXCS TUIIOB BoopykeHus I1BO.
Heo0OxonnMo HaxoauThes B Kypce BCceX HOBLIECTB, MOSABISAOMUXCS B cdepe Boopyxenuid [1BO.
Ecin peMOHT wWiauM MOJEpHM3alMs TEXHUKM B HACTOAIIEE BpeMsS JKOHOMHUYECKH
Helesnecoo0pasHbl, TO HEOOXOIMMO CTaBUTH IEpesl KOMaH/IOBaHUEM BOIPOC O 3aKyIle HOBBIX,
COBPEMEHHBIX 00pa3loB BOOpYyXeHMs. BronHe ymecTHBIM OyJneT pacCMOTpEeHHE U3MEHEHUH B
KJIaCCU(UKATOp  CINEUUATbHOCTEH  BBICIIEH IIKOJBI, KACAIOIIUXCS  OTKPBITHUS  HOBBIX
CHEUAIBHOCTEW, IPEAyCMATPUBAIOIINUX MOATOTOBKY WHXXEHEPOB, INPEJHA3HAYECHHBIX IS
MIPOEKTUPOBAHUS, TIPOMU3BOJICTBA, PpEMOHTA B 00cTykuBanus Texuuku [1BO.

CIIUCOK JIMTEPATYPbI

1 MaseimoB M.B. T'oger u mroan. M3 ucropun HUDOMU. Y. 2. // 3enutHble pakeTHbIC
cucremsl. - 2001. - Ne3. — C. 8-9.

2 XKypuan. // BectHuk akamemun BoeHHbIX Hayk [IBO B JOKaJdbHBIX BOWHAX W
BOOPY>XEeHHBIX KOH(pHKTax . 2001. Ne 7.- C 3-4, 10-15. 2012. - Ne 2. - C.12-16.

3 ®I'TIY I'panut. 50 net 1952 — 2002 - . M.: U3n-Bo «I"panuty», 2003. — 8 c.

Kaknieros K.b., npenooasamensv kagpeopvr OKC
61



PO:xxbOUU FBIJIBIMU EHBEKTEPI ~ Ne3 (41) 2020 HAVYYHBIE TPYJAbI BUNPIuC

MPHTU 78.25.17
T.C-2. JYJAEB!, M. AMAHI'EJIbJIbI'

1 .
Boenno-uncenepnviii uncmumym paouosieKmpOoHUKY U cessu,
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OCHOBHBIE HEUCITPABHOCTMU AIIITAPATYPbBI YIIPABJIEHUSA
ITOJIETOM PAKET, IPUYUHBI UX BOSHUKHOBEHUA
N CITIOCOBbI YCTPAHEHUA

AnHoTanus. [laHHas cTaThs MOCBSIICHA aHAIM3y OCHOBHBIX METOJOB OOHAPYXKCHHS
HEUCIPABHOCTEH anmapaTypsl paAuOyINpaBiIeHUs U PaJuOBU3UPOBAHUS 36HUTHBIX YIPaBISEMBIX
pakeT cpelHel MalbHOCTH 3€HUTHOrO pakeTHoro kommiekca C-75M3. Onwucan KpaTku¥l miiaH
NEHCTBUI MpU peanu3aluy BEIOPAHHBIX METOOB. BBIMONHEH CpaBHUTEIBHBIA aHAINU3 METOJOB
JUISL YIIPOUICHUST AMArHOCTHPOBAHUS OJIOKA MPHEMO-OTBETYMKA aNIapaTypbl paJuOyIpPaBICHUS U
paZoOBU3UPOBAHMS, IPETHA3HAYCHHOTO JIJIS1 YIIPABICHUSI aBTOMUIOTOM PAKEThl B COOTBETCTBUU
C KOMaHJaMH ylpaBJICHUS.

[TpuBeneHa MeToiMKa OMCKA M YCTPAHEHUS HEUCIIPABHOCTEN B OJIOKE IPUEMO-OTBETUHKA
arnmaparypel pagdoynpaBlIeHUs U paJuoBU3UpOBaHUsA. J[JI1 cOCTaBIeHUS METOJUMKU NPUMEHEH
(GyHKIIMOHAIBHBINA MOJIX0/] C UCIIOJIb30BAaHHEM WH(OPMALIMOHHOTO KPUTEPUS.

KuroueBble ciioBa: anmaparypa paauoyIlpaBIeHUs U paJlHOBU3UPOBAHUS, HEUCIIPABHOCTb,
METO/I, IOUCK, KOOPPUIIMEHT 0TKa3a, TEXHUKA, KCIUTyaTallus, HEUCIIPABHOCTh, IOUCK, DJIEMEHT.

Tyitingeme. by makana C-75 M3 3eHHUTTIK 3bIMBIPaH KEIICHIHIH OpTallla KallbIKThIKTAFbl
3CHUTTIK  OacKapbUIaTBIH  3BIMBIPAHIAPIBI  paguo0ackapy  JKOHE  PaJUOBU3HPIICY
annapaTrypachlHbIH aKayJlapblH aHBIKTAy/bIH HETI3r1 9JICTEpiH TajjayFa apHainFaH. TaHJanraH
omicTepAl 1CKe achlpy Ke3iHJe KpICKalla IC-KUMBLI JKOcmaphel cumnartanrad. backapy
KOMaHJJaJlapblHa COMKeC 3bIMbIpAaHHBIH aBTOMMJIOTHIH OacKapyra apHajFaH paguodackapy KoHe
paIuoOBHU3HpPILY amnmapaTypachlHbIH KaObUIAay->Kayarn Oepriml OJIOTBIH JAHarHOCTHUKAJIAyabl
KEHUIETY YILIIH 9JIICTepre cajlblCThIpMallbl TaJIay KYPri3iiii.

Pagnobackapy »oHe paJAMOBU3UpICY almapaTypachbiHbIH KaObullay-kayarn Oeprim
OJIOTBIHAFBI aKayJIap/Ibl 13/1€y KOHE KO0 dJICTEMEC] KeNTIpUIreH. ©1CTEMeH1 KYpacThIpy YILIiH
aKIapaTThIK KPUTEPUSHBI KOJAaHy apKbUIbl () YHKIIMOHAIABIK TCLT KOJAAHBUI/IBI.

Tyiiin ce3aep: paanobackapy >kKoHe paJUOBU3MpIIEY alllapaTypackl, aKayJiblK, diic, 137ey,
0ac TapTy K03 (UIMEHT], TEXHUKA, Tai1ajaHy, aKayJblK, 13/1€Y, 2JIEMEHT.

Annotation. This article analyzes the main methods of fault detection equipment radio and
radiovision anti-aircraft guided missiles, medium-range anti-aircraft missile system S-75 M3. A
short action plan for implementing the selected methods is described. A comparative analysis of
methods for simplifying the diagnosis of the receiver-responder unit of radio control and radio
vision equipment designed to control the autopilot of the rocket in accordance with the control
commands is performed.

The method of searching and Troubleshooting in the receiver-responder unit of radio
control and radio vision equipment is given. o compile the methodology, a functional approach
was applied using an information criterion.

Key words: radio control and radio imaging equipment, fault, method, search, failure rate,
technique, operation, fault, search, element.
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B coBpemeHHBIX ycinoBuAX Bo3pactaeT poisib Boiick [IBO. IloarBepxkaenuem 3Toro
sBisitoTcest coobitua B Ilepeuackom 3ammse (1991r., 1998r.) m B HOrocmaBuum. Ilpu crnaboit
cucreMe [IBO arpeccop gocturaer cBOEW LIENM TOJBKO IyTEM HAHECEHUs MACCHUPOBAaHHBIX
yZapoB C BO3/yXa, HE Ipuleras K KpylmHOMacIITaOHbIM CYXOIIyTHBIM OIIEPALUSIM, TaK KakK 3TO
MIPUBOAMT K OOJIBIITUM TOTEPsIM, Kak Jrojei, Tak u BBT.

Onny u3 ocHoB IIBO Pecnybnuku Kazaxcran cocTaBiisieT 36HUTHBIA PaKETHBIM KOMILIEKC
C-75M3 (3PK), u OGonblryro 4YacTh paKeTHOM TEXHHUKH COCTABIISICT 3CHHUTHAs YIpaBisieMas
pakera 5523 (3YP).

B Hacrosiee BpeMs CIIOKWIACh CUTYalUsl, IPU KOTOPOI HapyIIEHbI CBSI3U C 3aBOAAMM -
U3TOTOBUTEISIMU U PEMOHTHBIMHU IpeanpustusaiMu. Muoro BBT nmpocranBaeT ¢ npocpo4eHHBIMU
CpPOKaMU JKCIUTyaTalluy, a TaKKe UMEETCs TEXHUKa, BBILIEIIAs U3 CTPOSl B PE3ysbTaTe OTKa3a
OTJIC/IbHBIX 3JIEMEHTOB, 3aMEHUTh KOTOpPbIE HEBO3MOXKHO MO IpUYMHE OTCYTCTBUS uX B 3UIL
[ToaTomMy BcTaer octpas HEOOXOAMMOCTH Pa3pabOTKH PEKOMEHIAIM MO0 MPOIJICHHUIO CpOoKa
skcruryatarui BBT. B cBsism ¢ 3TUM 1enbl0 JaHHOW CTaThW SIBJISETCS  pa3paboTka
pPEeKOMEHJAlMii 1O  COBEPIICHCTBOBAHMIO  TEXHMUYECKOTO  OOCITY>KHMBaHUS, MIOUCKY
HEUCIPAaBHOCTEN M BOCCTAHOBJIICHUIO alIaparypbl paJuOyNpaBiIEHUS U PaJUOBU3UPOBAHUS
5Y49 (PY u PB) paketst 5523.

Jns  pgoctumxeHuss 1enu paboThl ObUT  MpPOAHATU3UPOBAH IE€pPEUYeHb MapaMeTpoB,
OmpeAensomux O0eByI0 TOTOBHOCTh U TMEPEYeHb BO3MOXKHBIX HEHCIPABHOCTEW JaHHOU
annaparypsl [1, ¢.72].

[Touck u ycTpaHEeHHE HEUCIPABHOCTEH - 3TO CIOXKHBIM MPOLECcC, TPeOYIOMMi OOMbIINX
3aTpaT BPEMEHU M pecypca, Kak IPOBEPOYHON Tak W MpoBepsieMoy annaparypsl. [Ipumenenue
HOBBIX METOJIOB, MOJXOJ0B M TEXHUYECKUX PEIICHUI MO3BOJSET CHU3UTh JaHHbIC 3aTpaThl. B
JTAHHOW CTaThe ONMCBIBAETCS METOJ IPYIIIOBBIX IPOBEPOK.

Metoa rpynnoBbIX MPOBEPOK MPEAyCMaTPUBAET OJHOBPEMEHHYIO IPOBEPKY HEKOTOPOMH
IPYIIBbI 3JIEMEHTOB, B KOTOPOH MOYKET HAXOJIUTHCS OTKa3aBIIMK 3yieMeHT. Ecnu npoBepka naer
MOJIOKUTENBHBIM pPE3ylbTaT, TO €CTh BBICHSAETCS, YTO HEUCIPABHBIA 3JEMEHT HAXOJUTCS B
IIPOBEPSIEMON T'pyIIE, TO MOCIETHIO IPYIIY BHOBb Pa30MBAIOT Ha ABE MOJATPYIIbI, U MOUCK
HEUCIPAaBHOCTH BEIETCS CPEU DJIEMEHTOB ITUX MOATPYIII.

[Ipy oTpuLaTENbHOM HCXO/A€ MPOBEPKH KOHTPOJIIO IOJABEpPraercs OCTaBIIAsCA
(HempoBepeHHast) rpyIma 3JIeMeHTOB. Takoil mpolecc JeeHus IPoaoJKaeTCsl 10 OOHApYKEeHUs
OTKa3aBILIEro 3jeMeHTa. [lo3ToMy YacTo 3TOT METOA Ha3bIBAlOT METOJOM IOJIOBUHHOTO
JIEJIEHNS UM METOJIOM CPEJHEN TOUKH.

JlanHbIi METOJ TNPUMEHUM, KOIJa DJJEMEHTBbl CHUCTEMBbl CBSI3aHbl MeEX1y co0oil
(GYHKIIMOHATIBHO, U MOXKHO KOHTPOJHPOBATH CHTHAJ, MO3BOJISIIOIIUNA CYIUTh O COCTOSIHUU BCEil
cucTeMbl B 1eloM u 000l ee wyactu. Paccmorpum cucremy, cocrosimyro u3 N
Mocne0BaTeNbHO (B (DYHKIIMOHATFHOM CMBICTIE) COCIUHEHHBIX JJIeMEHTOB. JlaHHas cucTema
npuBesieHa Ha puc.l.
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PI/ICYHOK 1- CHCTeMa, cocrosasa u3 N mocjaeaoBaTe/JIbHO COCAMHCHHBIX 3JICMEHTOB.

Jis mosTy4eHusi MaKCHMAJTBHOTO KOJTMYecTBa MH(POPMAIIMU Ha TIEPBOM dTare HeoOXO0IMMO
pa3ennTh CUCTEMY Ha JIB€ PaBHbIE MOJICUCTEMBI, KO3(PHUIMEHTH OTKa3a KOTOPHIX ObUIM ObI
OJTMHAKOBBIMH, TIPH 3TOM pacdeT Mpou3BoauTcs mo Gopmyse (1).

Taxum oOpa3omM, JUIst IepBoOil moicucTeMbl KO3 puureHT oTkasa B1l, pasen:
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B=1/N*N/2=0,5 (1)

CrnenoBatenbHO, KOG PHUIIMEHT 0TKa3a BTOpoi mojacucteMmbl B2 Takke paBeH 0,5 (Tak Kak
cymMMa MX paBHa eaunwuile). [IpoBepuB curHans Ha BBIXOJI€, MOKHO YCTAHOBUTb, COJIEPKUT JIU
npoBepsiemMasl MOJCHCTeMa OTKa3aBLIMiI sieMeHT wiu HeT. Ecniu mepBas moacucrema He
COJICPKUT OTKA3aBIIMI 3JIEMEHT, TO MEPEXOJUM K MPOBEPKE BTOPOM MOJCUCTEMBI, IPU 3TOM
JTaHHYIO0 TOJCUCTEMY HEOOXOAMMO pa3feliuTh Ha [JBE paBHBIC MOATPYIIBI U IPOU3BECTH
MPOBEPKY COCTOSIHUS Kak/10M U3 HUX. Takoe JejieHre 3J1€MEHTOB Ha MOArPYIIIbI POU3BOIUTCS
JI0 TeX IOp, MOKa He YCTaHOBJEH OTKa3aBUIMI 3lieMeHT. B pe3ynbrare mouck HEMCIpPaBHOCTU
OyJeT UATU MO KpaTyaiilieMy IMyTH, a 3HaYUT U BPeMsl Ha OTHICKAHUE HEUCIIPABHOCTH MPHU 3TOM
Oyner MUHUMalIbHO. B nmanbHeleM MpUMEHUM JaHHBIM METOH AJIs MMOMCKAa HEMCIPABHOCTH B
annaparype 5Y49 B ciayyae HEBO3MOXKHOCTH IIPOBEPKH WIJIM BBIXOJE 3a JIOIMYCK OJHOIO U3
BBIIICTIEPEYUCIICHHBIX [TaPaMETPOB.

BBosATCS IOHATHS, THTEHCUBHOCTH OTKa30B A OJIOKa, KOTOPBIH paBeH aireOpanvecKkon
CYMMe OTKa30B BCEX 3JICMEHTOB OJI0Ka M PACCUMTHIBACTCS 110 popmyiie (2):

AGTI=ZAi )

BeposiTHOoCTh OTKa3a 0J10Ka, paccuuThiBaeTcs 1o popmyoe (3):

qi = Ai/ Acuc (3)

['ne Acwuc - FHTEHCHBHOCTD OTKa3a BCEH CHCTEMBI, pacyeT MPOU3BOIUTCs 110 hopmyste (4):

Acuc=A1+A02+.....+An+Ai 4)

Pesynbratel pacuetoB mo Qopmynam 2, 3, 4 nns HarJggHOCTH, MOXXHO TMPEICTAaBUTH
Tabnuren 1;

Taémuua 1 — Pe3yasTaThl pacueToB BEPOSITHOCTH 0TKA3a CHCTEMbI

NoGu. AGIi*10 Acuc*10° qi
5, 1/ 5, 1/a

1 A0m.1 Acuc gl

2 AOI.2 Acuc g2

N AOI.N Acuc gn

N- KOJIMYECTBO OJIOKOB.

Takum 00pa3zom, 1mociie MPOBEACHUS MPEIBAPUTEIILHBIX PACYCTOB COMIACHO COCTABJICHHOM
CTPYKTYPHO-JIOTHUECKOM CXeMe MOKeM paccuurtaTh cpeanee Bpems (Tcp) 3aTrpaumBaeMoe Ha
MIOUCK HeucnpaBHocTei o ¢popmyse NeS. [Ipu 3ToM BBOAMTCS JOMYIIEHHE, YTO CPEAHEE BPEMS,
3aTpayrMBaeMoe Ha MPOBEJICHKUE OJHOM MPOBEPKH, €CTh BEIMYMHA MMOCTOSHHAS Ti = const, rae | =
1n

Tepi = Z1i qi %)
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Jlanee HEOOXOIMMO ONTUMHU3UPOBATH KOJIMYECTBO 3allaCHBIX 3JIEMEHTOB ISl alaparypbl
PY u PB 5VY49. Jlna omnpeneneHus KOJIUMYECTBA 3alaCHBIX 3JIEMEHTOB, JOCTATOYHBIX IS
oOecrieueHrs TOTOBHOCTH arlapaTypbl, HEOOX0IUMO y4eCTh 3HAUCHHUS MHTEHCHUBHOCTH OTKa30B
(A Omi) u Bpemenu okciuryartanuu (t 9KCI.), XapaKTepU3YIOUIME YCIOBUS OKCIUTyaTalluH
anmaparypsl. s pacdera omrumanbHoro komruiekta 3MII Obiia mcmonb3oBaHa METOAMKA
pacuera moTpedHoro 3amnaca 3meMenToB 3UI1 Ha BoenHnoe Bpems (JI3). IHTEHCMBHOCTH OTKa30B
Han0oJiee YacTo BBIXOAALINX U3 CTPOS DJIEMEHTOB IPUBEIECHBI B Ta0uIe 2.

Tadauua 2 — UHTEeHCMBHOCTH 0TKA30B 3J1€MEHTOB

NeGur. Ha3panue 610kK0B Aan*107°1/a t okem, u
1 OP-1M1 3,45 105
2 OP-6M1 2,3 105
3 OP-2M 3,4 105
4 ®P-3M 45 105
5 OP-4M 4,8 105
6 OP-7YM 2,91 105
7 OP-5YM 1,73 105
8 OP-8YM 151 105

B 3enuTHBIX pakeTHbIX BoMckax KaszaxcraHa Ha BOOpPYXEHUM HaXOASTCS TPU 3E€HUTHO-
pakeTHbIX auBu3noHa C-75 M3. Ilpu npuBeneHUH B BBICIIME CTEIICHHM OOEBOM IOTOBHOCTH, HUX
6oexomiuiekT (BK) nononusercs 1o asyx (bK) nns xaxmoro 3paH.

Pacuer mpousBeneM nns yeTbipex OOEKOMIUIEKTOB, TO ecTh ais 48 paker. Ilpu pacuere
ucnonb3yrores popmya (6).

Zcp=Mr*N*takcer, (6)

rne A3JT - THTEHCUBHOCTH OTKa3a JJIEMEHTOB;
{ DKCII - BpeMs DKCILTyaTaluu;
N — KOJTMYECTBO paKeT.
B cmyuae, korma cucremMa BOOpPYXEHHS COCTOMT W3 M TPy DIEMEHTOB
Pa3IUYHOTO THIIA, TO BEPOSITHOCTH pab0TOCIIOCOOHOCTH CHCTEMBI BOOPY)KEHHSI OTIPEIEISETCS TI0
dopmyne (7) yMHOKESHHUST BEPOSTHOCTEH:

Y =Vi (7)

rae Yi— BeposSTHOCTh OOCTOTOBHOCTH CHCTEMBI 3@ CUET 3JIEMEHTOB I-I'0 THUIIA.
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MPHTMH 50.07.07
AJLKOKHUAbKO!, A AMYKYUIEB!, C.C.CEPIKXAH!

1 .
Boenno-uncenepnviii uncmumym paouosieKmpOoHUKY U cessu,
2. Anmamul, Pecnybonruxa Kazaxcman

METOJAUKA IMTPOBEPKU U PETUCTPALIUU CBOEB 1
OIIMBOK MUKPOCXEM ITAMATHU

AHHoTauusi. B cratbe omnuceiBaeTcsi BbIOOp TECTOBBIX AJITOPUTMOB JJISl NPOBEACHUS
(YHKIMOHATIBHOTO KOHTPOJISI MUKPOCXEM MaMsITH, C MIOMOIIbIO KOTOPBIX OyIyT 0OHApyKUBaTh
omOKku 1 cOou B paboTe MHMKPOCXEMBbI, KOTOpas IJIaHUPYETCsl K HUCIOJIb30BaHHUIO B COCTaBe
OOpPTOBOM pajMO’IEKTPOHHOM anmnaparypbl KOCMHYECKOI'O ammapara. PaccMOTpeHbl BH[bI
TECTOB, MX BBIOOp Ul PA3JIMYHBIX THUIIOB MAMATH, OPraHU3aLUU M EMKOCTH MHUKPOCXEM,
OCOOEHHOCTH TIPU BBINOJIHEHUU TECTUPOBAHUS, OCHOBHBIE XapAaKTEPUCTUKH, BBISBISIEMbIE NpPU
TOM WIA HWHOM BHUJAE MPOBEpKU. Takke pacCMOTPEHbl YacTO BCTPEYAIOIIMECS THIIbI
HEUCIPAaBHOCTEN U MPUUMH UX BOZHUKHOBEHHUS B cTpykType UMC namsTu.

KioueBbie cjioBa: aiaropuTmbl, KOHTpoOdb, Tect, O3Y, HeUCHpaBHOCTb, BpeMs,
MHUKpOCX€Ma, 3allOMHMHAIOIIEE YCTPOWCTBO, BBIOOp, MamsTh, KOCMOC, OOpToBas, ammaparypa,
U(pPOBOH, TECTUPOBAHKE, IIPOBEPKA, HAJICKHOCTh, HEHCIIPaBHOCTb, [13VY, sueiika, ko, cxema,
KOCMHUYECKHH armapar, Ghakrop.

Tyiiingeme.  Makanaga  fFapbllll  anmapaTTapblHbIH ~ OOPTTHIK 3JIEKTPOHIBIK
KaONBIKTAapbIHBIH O6JIiri peTiHAe MaijanaHyFa >KOCHapjaHFaH YHUNTIH KaTelmikTepl MeH
aKayJIBIKTApbIH aHBIKTAHTBIH JKaJ]] MUKPOCXEMAIAPhIH (YHKIIMOHAIBI OacKapyFa apHaJIFaH TeCT
ANTOPUTMACPIH TaHAAYy CHUMNATTaIFaH. TecT Typiepi, oJapAblH OpTYpJi kaJ TYpJiepiH TaHAAybl,
MHUKPOCXEMaTapAbIH YHBIMIACTHIPBUTYBI MEH CHIMBIMJIBUIBIFEI, TECTIICY Ke31HAETI epeKIIeTikTep,
TeKCepyIiH OChl HeMece Oacka TYpIMEH aHBIKTAJIFaH HETi3ri cUmarTaMaiapbl KapacThIPbUIAJIbI.
KanTelH KypbUIbIMBIHAA KU1 OY3bUTYJIapIblH TYpJIEpl 'KOHE onapiblH Maiga 6oiy cebentepi
KapacThIPbLIAIBI.

Tyiiin ce3aep: anroputmaep, 0ackapy, TecT, Kelel *Kal, TYPbIC KYMBIC iCTeMey, YaKbIT,
MHUKpPOCXEMa, CaKTay KYpPBUIFBICHI, TaHJAy, JKaJ, KEHICTIK, OOpT, >KaOMAbIK, CaHIBIK, TECTiJEY,
TeKcepy, CeHIMITIK, akay, YEK, ysambik, ko, annapar, ¢paktop.

Annotation. The article describes the choice of test algorithms for functional control of
memory chips, which will be used to detect errors and failures in the operation of the chip, which
is planned to be used as part of the onboard electronic equipment of the spacecraft. The types of
tests, their choice for different types of memory, organization and capacity of chips, features
when performing testing, and the main characteristics revealed during a particular type of
verification are considered. The frequently occurring types of malfunctions and their causes in
the structure of the IC memory are also considered.

Key words: algorithms, control, test, RAM, fault, time, chip, storage device, choice,
memory, space, onboard, hardware, digital, testing, verification, reliability, malfunction, ROM,
cell, code, circuit, spacecraft, factor.

OIIHOﬁ N3 CTPATCTUYCCKUX 3aldad MOJACpHHU3alIHUNU SKOHOMHUKU PCCHY6J'II/IKI/I Ka3aXCTaH,

onpeneneHHo B Ctparernu «Kazaxcran-2050» sBiseTcst CO31aHUE MTOTHOIEHHOW KOCMAYECKOM
OTpPAaCiu CTPAHBI.
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Kazaxcrtan — 310 o0nagarens YHUKAIBHOW HA3eMHONW KOCMHYECKOW MHMPACTPYKTYPHI.
KOTOpasi SIBJISICTCSI OCHOBOM IS Pa3BUTHSI KOCMUYECKON OTPACIId U SKOHOMUKHU CTPAHBI B IIETIOM.

CylecTBYIOT IPEINPHUATHS ¥ OPraHU3AIMH 110 Pa3pabOTKe U IKCIUTyaTallHH KOCMHYECKUX
CPEICTB M KOCMHYECKHX alllapaTroB, IPOUCXOANT MOATOTOBKA CIICIUATHCTOB MO KOCMHYECKON
TEXHHKE M TEXHOJIOTHAM B Beaymux BY3ax Kazaxcrana u BeAylnux KOCMUYECKHX CTpaH.

Juist  pa3BuTHS COOCTBEHHOTO TIPOM3BOJACTBA KOCMHYECKHX alllapaTtoB, TpeOyercs
HaJCKHAS dJIEMEHTHas 0a3a IJIEKTPOHHBIX KOMIIOHEHTOB, KOTOpas HaJIC’KHO BBIMOJHSICT CBOU
(GYHKIIMM B YCIOBHUSIX KOCMHYECKOTO MPOCTpPAaHCTBA. J[Js KOCMHUYECKOW OTpaciu CTpaH,
JUJCPOB OCBOCHHUS KOCMOCA, IIPOM3BOJATCS HAICKHBIC HHTEIPAJbHBICE MHKPOCXEMBI
CIEIHUAIbHOTO Ha3HavyeHus. Ho Takwe MHKPOCXEMBI W KOMIIOHEHTBHI MOYTH HEBO3MOXKHO
PHOOPECTH Ha PHIHKE M3-3a ONPAHUYCHHS MX PACHPOCTPAHCHUsS, YHUKAJILHOCTH TEXHOJIOTHHA U
HA HECKOJBKO IOPSJIKOB BBICOKOH IICHBI IO CPAaBHEHUIO C MPOCTBIMH, «TPAKIAHCKUMUI)
MHKPOCXEMaMHU.

B To e Bpems, B Mupe OypHO pa3BHBAacTCI KOMMeEpUYecKas KOCMHYECKas OTpaciib,
KOCMHMYECKHE anmaparbl KOTOPOW WCIOJIB3YIOT HE CHCIUATU3UPOBAHHBIE [UISI KOCMOCA
KOMITOHCHTBI, @ KOMIIOHEHTBI, KOTOPBbIC HAXOASTCS B CBOOOJHOM JIOCTYIE W 3HAYHUTEIHHO
JICIIeB]ICc KOCMUYECKOH W BOCHHOM DJIEKTPOHHMKH. KOHEYHO, He Ka)aas MHUKPOCXeMa IMOJI0MIeT
JUTSI KOCMUYECKOTO arapara, a BbIOpaHHBIE KOMIIOHEHTHI TECTHUPYIOTCS U TIPOBEPSIOTCS Ha
BO3MOXXHOCTh HaJIC)KHOW PaOOThI B YCIIOBUSX KOCMHUYECKOTO MTPOCTPAHCTBA.

JlaHHast cTaThsl MO3HAKOMHT YHTATENSI C METOJAaMH TECTUPOBAHUS MHKPOCXEM ITaMSITH,
KOTOPBIC MPEJIOJIAratoTCs JJIsl UCTIOIb30BaHUS B COCTaBE OOPTOBOM anmmapaTypbl KOCMHYECKOTO
anmapara. MUKpOCXEMBI MaMATH, OAMH W3 BAXKHEHIIMX KOMIIOHEHTOB PA3IMYHBIX CHCTEM H
KOMIUIEKCOB KOCMHYECKOro ammaparta. OT HaJeKHOCTH W IPABHIBHOCTH HMX PAaOOTHI 3aBHCHUT
BBITIOJTHEHHE KOCMUYECKOW MUCCUU B PaOOTOCIIOCOOHOCTh KOCMUYECKOM TEXHUKH B IIETIOM.

VcnibITaHust TaKUX KOMIIOHCHTOB B OCHOBHOM OYAyT NMPOU3BOJUTHCS B 36MHBIX YCIIOBHSIX,
B CIICIIHATIFHO CO3JIaHHBIX YCTAHOBKAX, UMUTUPYIONINX Pa3JIMIHBIC BUJBI (PAKTOPOB, BIUSIOIIHX
Ha paboTy DJIEKTPOHHKH B KocMoce. J[isi oOecrieueHus: alropuTMa BBITOJHEHHS MPOBEPKH U
pETHCTpaINK €€ Pe3yJbTAaTOB, CYIIECTBYIOT PA3IMYHBIC allllapaTHBIC W MIPOrPaMMHBIC CPE/ICTBA,
B KOTOpBIE€ BCTPAUBAETCS MPOBEpsieMasi MUKPOCXeEMa.

B nacrosmee Bpems QyHKIIMOHAIBHBIN KOHTPOJIh 3aIIOMHHAIOIIAX YCTPOWCTB TIPOBOJIST C
nomotipio cieaytommx anroputmoB: Checkerboards, GalPat, GalCol, GalRow, Walking 1/0,
Sliding Diagonal, Butterfly, ATS, MATS, March. Ouu aenstcst Ha ClieyroIIue rPyIIIbL:

— JIuHeWHbIe aNrOPUTMbI UCTIONB3YIOT JUIS MPEIBAPUTEIHLHOTO KOHTPOJIS Ha OTCYTCTBHE
KaTacTpo(hUIECKUX HEUCTPABHOCTEH, Takne Kak: «lllaxmaTHbId KOa», «3aNMCh-CUNTHIBAHUE B
PsIMOM U OOpaTHOM HampaBiIeHHsIX», «Marchy.

— KBagpatuunple anropuTMbl - JUIS KOHTPOJIA (YHKIIMOHHpOBaHHS 3Y BCEX THIIOB U
oOHapyXeHHs IWHAMUYECKHMX U CTaTUYeCKUX HeucrnpaBHOCTe. K OCHOBHBIM TeCTOBBIM
anroputMam MoxkHo oTHecTH: «WalPaty, «GalPat», «GalRowy, «GalCol».

— IIpoMexyToUHBIE aNTOPUTMBI SIBJISTFOTCS KOMIIPOMHUCCOM MEXIY JUIUTEIBHOCTBIO H
JIOCTOBEPHOCTHI0. K OCHOBHBIM TECTOBBIM aJITOPUTMAaM MOXXHO OTHeCTH: «berymmii crooerny,
«berymas crpokay, «Jlmaronanu». Ho He Bce TeCTOBbIE alTOPUTMBI BBITOJIHO TMPUMEHSThH IS
TECTUPOBAHUS PA3JIMIHBIX BHJIOB 3aIIOMHHAIOIIAX YCTPOHCTR.

[lepen BBIOOPOM TECTOBBIX AQITOPUTMOB HEOOXOMMMO H3YYHTh chenudukanmuu u
TOTIOJIOTHIO Ha MHUKpOcxXeMy. M3ydnTh OCHOBHBIE OCOOCHHOCTH TECTUPYEMOM MHUKPOCXEMBI
o0nacth ee paboTOCIOCOOHOCTH M BO3MOXKHBIE (DYHKIIMOHAJbHBIE OTKa3bl. M Mo pe3ynbraTtam
MOJTYYEHHBIX CBEJACHHWIA BBIOMpPATh W COCTABJISATH HEOOXOJMMBIC TECTOBBIC aAJTOPUTMBL.
O} PexTUBHOCTh (YHKIIMOHATHHOTO KOHTPOJS BO MHOTOM 3aBHCUT OT CTENEHH 3HAYCHUS
BO3MOXKHBIX (DYHKITMOHATBHBIX OTKA30B JIJISI OMPEICIEHHOTO THIIA HHTETPATBHBIX MHKPOCXEM,
3aBUCAIIUX OT JAe(PEKTOB M OTKJIOHEHHH TMapaMeTpoB TEXHOJOTHYECKOro Tpolecca Ha
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OTJIIENbHBIX dTanax IMPOU3BOICTBA, TOIMOJIOIMH NHTETPANIBHBIX MUKPOCXEM, H3MEHEHMSI YCIOBUI
IKCIUTyaTal1H.

Hedextsr 3Y MoryTr ObITh CBSI3aHBI KaK C HEHCIIPAaBHOCTHIO HEIOCPEICTBEHHO MOJYJeH
3V, Tak u ¢ neekTaMu BHEIIHETO0 000pyI0BaHMs, K IPUMEPY, 3aMbIKaHUS Pa3pbIBOB KOHTAKTOB
IIMH aJpeca W JaHHbIX, JeQeKTbl OJO0Ka NUTAHUSA, TAKTUPYIOIIMX TEHEpaTOpOB, CXeM
pereHepanyy MaMsTu, NPEBbIIIEHUE HArPY304HON CHOCOOHOCTH BBIXOJOB U T.N.). OHU MOTyT
IIPOSIBIIATECS B BUJC 3aMbBIKAaHUS Pa3psiioB aJpecoB, 3aMbIKaHUS Pa3psiioB NAaHHBIX, OTIEJIBHBIX
HEHUCIPABHBIX SYEEK, NCKAKEHUN OTAEIBHBIX SUEEK IIPU HArpEeBAaHUU, ITyJbCALUSAX MUTAHUS U
T.11. I I[13Y ¢ nepexuraeMpiMu nepeMbluyKaMy U3 MOJIMKPUCTATUINYECKOTO KPEMHHUS BO3MOXKHO
«3apacTraHue» NepemMblueK. B ocTalbHBIX THIIAX BO3MOXHO CaMONPOM3BOJIbHOE cTUpaHue. [lpu
pa3paboTke MpOrpaMMHOro obecredeHus TecTupoBaHus 3Y cienyeT oOpaTUTh BHUMAHUE Ha
BO3MOXHOCTh TIEPEMELICHUS HMX B MaMITH, HEOOXOAWMOCTh BOCCTAaHOBJICHHE CTEKa H
CHUCTEMHBIX IIEPEMEHHBIX II0CI€ TECTHMPOBAHUSA COOTBETCTBYIOLIMX sUEEK NaMsiTH, 00X0A
YYaCTKOB, 3aHSTBIX BHEIIHUMH YCTPOWCTBAMH, OTOOpaXKEHHHIMH Ha TNaMATh M T.IL
TectupoBanue 113V cBoguTCs, Kak MpaBUIIO, K IPOBEPKE KOPPEKTHOCTU KOHTPOJIBHON CyMMBI
JAHHBIX, XpaHsIuxcs B HeM. [IpuBenem nanee HEKOTOPbIE THUIBI TECTOB, NMPUMEHSIEMbIE AJIs
nuarnoctuposanus O3Y [2].

Tect «Bce nymu» (Bce emunuubl). Bo Bce sueiiku O3Y mpous3BOAWTCS 3amUCh HyIlen
(equHML), TOCJIe 4Yero IPOU3BOAMUTCS IOCIEIOBATEIbHOE CUUTHIBAHME M IPOBEPKA 3TOM
uH(popManuu. Pa3BuTHEM 3TOrO TecTa SBIISCTCS CKaHUPYIOMMA. [Ipou3BoanTCs 3amuch Hylel
(enunuL) Bo Bee stueiiku O3V, 3aTeM BBINOIHAETCS MOCIE10BATEIbHOE CUUTHIBAHUE U ITPOBEPKA.
[locnie 3Toro BO Bce sAYEHKM 3allMCHIBAIOTCS €IUMHULBI (HYJIM) W IPOLECC IOBTOPSETCS.
Ckanupyrommii TecT ucnoiab3yercss ansd mnposepku O3Y B yclnoBUSX  MaKCHUMAaJIbHOU
CTaTMYECKOM NTOMEXH, BbI3BAHHON CyMMapHBIM TOKOM yTe€UuKHU BcexX stueek O3V, Haxoasmumxcs B
OJIHOM COCTOSIHHH.

Tect «Anpecublity. B xaxayro saeiiky O3Y 3ammcbiBaeTcsi KOJ COOCTBEHHOTO ajpeca
(cymMMa cTapIiiero u miajiero 6aiiToB), 3aTeM MPOU3BOAUTCS MOCIEOBATEIILHOE CUMThIBAHUE U
mpoBepka 9ToM uHGOpMaMH. AJPECHBIM TECT O0O0ECIEUYMBACT TMPOBEPKY  aJIPECHBIX
nemudpatopos O3Y.

Tect «lllaxmataeiiiy. B O3V 3anuceiBatoTcst 0allThl  J@HHBIX,  COJEpIKAIINE
Yyepeayroluecss HyId U eJUHMIBI B IIaxMaTHOM nopsake. [logoOHbIM mopsiok oOpasyercs,
HaIpuMep, MU 3alliCU B COCEHUE CTPOKH MocienoBaTenbHOCTH Buaa 5555h, AAAAh, 5555h,
AAAAD,... Tlpu sTOM [OMKEH YYMTHIBaTbCA pasMep cTpoku B Matpuie O3Y. 3arem
IIPOU3BOJIUTCS MOCIEN0BAaTENbHOE CUMTHIBAHUE U TNpoBepka 3Tod HHpopmauuu. [laxmaTHbiit
TECT MCIIOJB3YeTCs JUIs TPOBEPKM B3aUMOBIIMSHHUS SYEEK, COJAEpKalluX HHPOpMaIuIo,
3alUCcaHHylo B 00paTHOM Koje [4].

Tect «Yepenyrommecss ctpoku 0 u 1». B cmexusie ctpoku O3V 3amuceiBaercs OailTh
nanHeix Buzaa 0000h, FFFFh, 0000h, FFFFh, Takxe cineayeT y4uTbIBaTh pa3Mep CTPOKHU B
matpune O3Y. 3areM NpOU3BOAUTCS IOCIEAOBAaTENIbHOE CUYUTBIBAHWE M IIPOBEPKA OSTOU
uHpopMaluu. DTOT TECT HCHOJb3YyeTCs MAJsl MPOBEPKH B3aUMOBJIMSHUS AJPECHBIX LIMH IO
CTPOKaM.

Tect «Yepenytommecss cronbust O w 1». B sueitku O3Y 3anuceiBaeTcs Takas
uHpopmanus, 4yToObl cMexHble cToiOuel O3Y coxepxkanu uHpoOpManuio B 0OpaTHOM KOJE,
3aTeM MPOU3BOJIUTCS MOCIIEI0BATEIbHOE CUNThIBAaHUE U MTPOBEpPKaA 3TOM HHpOpMauu. ITOT TECT
UCTIONb3YyeTCs s MPOBEPKH B3aMMOBIMSHUS QJPECHBIX IIWH IO CTONOIaM, 3amluch H
3amuCch/cunThIBaHUE Brepen W Hazaa. [lo Bcem aapecam O3V 3anmmchIBarOTCS HYJIH, 3aTeM
IPOM3BOJUTCS TOCIEI0BaTEeIbHOE CUUTHIBAHHME M TpoBepka 3Tod uH(opmanuu. Ilocie
MPOBEPKU Ka)J0H OodepeqHOW SYEeWKH B Hee 3amuchiBaeTcss MHQpOpMAIUs B 0OpaTHOM KOe
(emuaunpl). Ilocine mpoBepku mocienHEd sYEHKM W 3alUCH B HEE EIWHUIl TNpoLeaypa
MOBTOPSIETCS] OT CTapUIEro ajapeca K MIAIIeMy C YTEHHEM €IMHHUII, UX MPOBEPKOM U 3aIHChIO
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HyJIEW. DTOT TECT UCHOJIb3YETCs JAJI1 MPOBEPKHU B3aUMOBIIMSAHUS COCEIHUX SUYEEK IPU CMEHE B
HUX UHQOPMALIUH.

Tect «Mapumpytomuii». Bo Bce sueitku O3V  3anuchiBalOTCA  €IMHUIBI, 3aT€M
IPOM3BOJUTCS TIOCIE0BATEIFHOE CUMTHIBAaHWE WH(OpPMAIMK C MPOBEPKOW M 3aMEHOW ee Ha
Hynu. Ilocne oOpaieHuss K mocienHeMy ajpecy IMpoleaypa HOBTOPSIETCS C JaHHBIMH B
0o0paTHOM KOJ€, T.€. IIOCJEN0BATEIIbHOE CUMUTHIBAHUE HYJIEM, HauuMHas C NEPBOM SUYEHKH, C
IPOBEPKOIl U 3aMeHOM ee Ha enuHuUlbl. [locne obpamieHus kK mociueaHEeMy ajpecy Ipolexypa
MOBTOPSIETCSI C JAHHBIMH B OOpaTHOM KOjle, T.. C HYJISIMH, U B OOpaTHOM HAampaBJICHUHU - OT
nocyienHen suerku K mepBoil. Ilocne oOpamieHuss kK MepBOM sUEHKe MpoIeaypa MOBTOPSETCS.
CUHTHIBAIOTCS HYJIM U HAa UX MECTO 3aIHMCHIBAIOTCA eIUHHIEI. [lociie oOpameHus K mociaeHemMy
aJIpeCy BBIMIOJHAETCS YTEHHE C MPOBEPKOM enuHUI Bcex stueek O3Y - oT nmepBoil 10 MOCIETHEN.
OTOT TecT ABIsgeTcs Moau(duKanueit Tecta "3anuch M 3aKuch/CUUTHIBAHUE BIIEPE M Ha3axd'".

Tect «/lonbnenue». Bo Bce sueiiku O3Y 3amuceiBaeTcs TecToBas WH(OpMaIus, Mmocie
4Yero IpPOU3BOAUTCS MHOTOKPaTHOE CUMUTHIBAHME I10 KaXJAOMy aJpecy C IOCIEayIoIIen
poBepKOil Mo BceM anpecaM. Ilporeaypa moBTopsercs mpu 3aMeHe MHPOpMAIUU B KaXAOH
dayeiike Ha HH(QOpManMI0O B O0OpaTHOM Koj€. ITOT TECT IMpeAHa3HaueH s HPOBEPKHU
CIIOCOOHOCTH siY€eK BBIACPKUBATH MHOTOKPATHBIE 00paIlleHUs [0 CYUTHIBAHUIO.

Tect «Pa3pymenue cunteiBanueM». B nepByto sueiiky O3V 3anucbhiBaeTcs, CUUTHIBACTCS
U TPOBEPSETCS TECTOBOE CJIOBO (BCE €AMHMUIIBI). BBIMOTHAETCS MpHUpalleHe aapeca U TECTOBOE
CJIOBO 3aIllMCHIBAETCSl BO BTOPYIO stueiiky. [locne atoro nnpopmanys 13 nepBoil U BTOpoil sueek
cuuThIBaeTcs U nposepsercs. [Iponenypa npomomkaercs 10 Te€X MoOp, oka Bo Bce sueiku O3Y
He OyzeT 3amucano TecToBoe cioBo. K HyneBoi siuelike mponu3BOAMTCS N 0OpalieHuil, K IepBoii
- (n-1), x mocneaneit - ogno. Tect "paspylieHUE CUUTHIBAHUEM' HCIIOJB3YETCS IS MPOBEPKU
B3auMOBIMsHMS siueek O3Y npu 3anucy B HUX OJHOW M TOH ke nHpopmarmu [6].

Tect «berymuii». B nepByto sueiiky 3auchIBalOTCs €IUHUIBI (HYJIH), 2 BO BCE OCTAJIbHBIC
- (hoHOBBIC HYNMU (eAMHMIBI). 3aTeM BCE aJpeca MOCIeIOBATEIbHO CUUTHIBAIOTCS C MPOBEPKOM;
MOCNeAHeM CYMTHIBAETCSl TepBas s4yeiika ¢ MOCIEeAyIoIIed 3amuchio B Hee Hyled (eIuHUI).
[TocnenoBaTenbHOCTh ONEpALMI MOBTOPSETCA ISl BTOPOUM SIYEMKH, TPEThEW U T.J., BIUIOTh 10
nocienHeit. Tect "OGerymuit" mnpennHazHaueH Juis oOHapyxeHus cOoeB B O3V, BbI3BaHHBIX
MEPEXOIHBIMK TIPOIIECCaM B paspsaHBIX IersaX, Tak kKak mnepemernieHrne 1 Ha done 0 (wmm
HA000pOT) CO3/1aeT HAUXY/ALINE YCIOBHS [l YCUIIUTENEeH CUNThIBAHUS.

Tect «nuHr-noHr». B nepsyto sueliky O3V 3anucbiBaloTCs €IUHULBL, @ BO BCE OCTaJIbHBIE
- HyJIM. 3aTeM MOCIeA0BaTEeNIbHO CUNTHIBAIOTCS U IPOBEPSAIOTCS siueiiku 2,1, 3atem 3,1; 4,1 u T.x1.
MOKa BCE Mapbl MEPex0/0B, BKIIOUarONIMe sueiky 1, He Oyayt mpomepensl. Ilocnme storo B
sa4yeiiky 1 3amuchIBalOTCS HYNIM, a BO BTOPYIO - €IUHMIBI. B TOH e mocienoBaTeabHOCTH
OTIepaliy TOBTOPSIFOTCS IS TYSHKH 2 U T.A. LIMKII moBTOpsieTcs 11l MHBEPCHOW MH(OpPMAITUH.
C momouipio 3TOro TecTa MPOBEPSeTCS MPABUIBHOCTh (YHKIIMOHMPOBAHUS HAKOMMTEIbHOM
yactu O3V, nemudpartopa, a Takke BIUSHHUE 3alIUCH HA COXPAaHHOCTh HH(OpMaLIUU.

[Nanonupyromuii tect. B HawanpHyto sueiiky O3V 3anuchIBaloTCs €IUMHUIBL, a B
CIIEAYIOUIME - HYJIU. 3aTEM IOCIIEI0BATEIbHO CUMTHIBAIOTCS U MPOBEPSIOTCS TUehku 2,1,2, 3aTeM
3,1,3 u T.11., TOKa BCce Mapbl MEPEX0JI0B, BKIItOUas siueiky 1, He OyayT mpoBepeHsl. [locne sToro
B siueiiky 1 3amuchiBatoTcs Hyaw, u WH(popmanus cuuthiBaetcs [2]. IocnemoBarenbHOCTH
orepauuii MoBTOpsieTCs A AYeku 2,3 U T.1. BILIOTh 110 nocienneil. [To apdexTuBHOCTH 3TOT
TECT aHAJIOTUYEH TECTY «ITMHT-TIOHT.

Tect bartepdunbaa. Bee sueiiku 3amonHSIOTCS €AMHUALIAME, 3aT€M KaKJash TPEThs sSUekKa
HauMHasg C MepBOM 3amoiHseTcs HyasMu. [IpoBepsercs comepkuUMoe Mo BCeM ajipecam, 3aTeM
nporpamMma JBaXKJbl CABUTAET CJIOBO, 3allOJIHEHHOE HYJSIMH, UCIIOJb3Yys BTOPYIO U TPETHIO
A4eiiku B KauecTBe peructpa ciasura. [locne Tperbero mpoxoja BO BceX OMTax JOJKHBI OBITH
HYJIU, U Ollepalys MOBTOPSETCS C 3aHECEHUEM €UHUL] B KQXKIYIO TPETBIO SYEHKY.

69



PO:xxbOUU FBIJIBIMU EHBEKTEPI ~ Ne3 (41) 2020 HAVYYHBIE TPYJAbI BUNPIuC

B KOHEYHOM MTOre TakuxX TECTOB CYILECTBYET MHOKECTBO M KaXKAblil HEOOXOIUMO
noa0UpaTh MO THILY IPOBEPSIEMO MUKPOCXEMBI U IO MTPOBEPSIEMOM XapaKTEePUCTHKE.
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T.C-3.JYJAEB!, EM.UBAHOB!

1 .
Boenno-unocenepnuiti uncmumym paouosneKkmpoHUKU U Ces3u,
2. Anmamul, Pecnyonuxa Kazaxcman

MOJAEPHU3ALINSA TIPUEMO-HEPEJAIOIHEI'O TPAKTA
PAIMOB3PBIBATEJIEU PAKET CPEJHEUN JAJIBHOCTHU

AHHoTauusl. B crarbe ommceIBaeTcs M300peTeHHE, OTHOCSIIEECS K OOJIACTH pPaKeTHOU
TEXHUKH, a UMEHHO K paauoB3peiBatento (PB) 3enutHoii pakersl. Mudopmarnus Oyner
IIPUMEHATHCS. B KA4yeCTBE [OIOJHUTEIBHOTO CBEACHMS Ul IIPOCKTUPOBAHMUS YCTPONCTBA
nomMexo3amuineHHocTd PB pu cTpenb0e 3eHUTHON yIpaBiIsieMO pakeTo 0 HU3KOJETAIUM U
Ha3eMHbIM  1ensaM. Takke MOXeT ObITh  HCHOJb30BaHA HA  MPEANpUATUAX U
CHEIHMAIM3UPOBAHHBIX KOHCTPYKTOPCKUX TEXHUYECKHX OOpO OOOPOHHO-IPOMBIIIEHHOTO
KOMIUIEKca MpH pa3padboTke PB 1151 3eHUTHBIX ylpaBiIsieMbIX pakeT CpelHEN JaTbHOCTH.

N3yuuB paboTy HMIYJIbCHBIX paJUOB3phIBaTENCH, MPUMEHSIOIMMUXCS B 3EHUTHBIX
YIPABJISIEMBIX pPaKeTax CpelHEW NadbHOCTH M KOTOPbIE MMEIOT B CBOEM COCTABE YCTPOMCTBO,
oOecrnieunBaroIiee MOMEX03alHUIIEHHOCTh OT CUTHAJIOB, OTPAXXEHHBIX OT IOBEPXHOCTU 3EMIIU
npu paboTe ero mo neisM, HaXOJSIIMMCS Ha MajblX BBICOTaxX MOJIETa, ObLIO TEOPETHYECKH
pa3paboTaHO JOMOJHHUTEIBHOE YCTPOHCTBO, YTO MOIJIO OBl 00ECIeYHTh MaKCHMAaJIbHYIO
noMexo3aluiieHHocTh PB OT maccHBHBIX MOMEX U TEM CaMbIM 00€CIeYUTh MaKCUMalbHBIN
YPOH BO3JIYIIIHOMY IPOTHBHUKY 3a CYET YMEHbIIIEHUS padoueit nanbHoCTH aeictBus PB.

KiuroueBble ciioBa: 1mepelaTyuK, IOMEXO3AlIMIIEHHOCTb, HU3KOJIETALLAs  LEJb,
paauoB3pbIBAaTENb, PAKETa, WMILYJIbC, CUTHAJ, YCWIMTENb, JIuarpaMma HalpaBJICHHOCTH,
YCTPOMUCTBO.

Tyiiingeme. Makanana 3bIMBIpAaH/BIK TEXHHKa CcajachlHa, aTam alTKaHga, 3€HUTTIK
3bIMbIpaHHBIH panuoxkaprbil (PXX) kareicTel eHepTaObic cunaTTanagbl. AKIapaT TOMEH JKOHE
Kep YCTI HbICaHJapbl OOIBIHIIA 3€HUTTIK OacKapblIaThiH 3bIMbIpaHMEH ary Kkesinjge PXK
KEJIePriieH KOpFaly KYPBUIFBICHIH >K00ajiay YIIIH KOCHIMIIIA MAJIIMET PETIHE KOJJAaHbLIAThIH
6omagel. CoHnaii-ak, opraia KallbIKTBIKTarbl 3eHUTTIK O0acKapbUIaThIH 3bIMbIpaHaap yuriH PXK
TYCIprimTi  93ipiaey  Ke3iHJIe KOPFaHBIC-OHEpPKICINl  KEIIEHIHIH  KOCIMOPBIHAApbl  MEH
MaMaHJJaHIbIPbUTFaH KYPBUIBIM/IBIK TEXHUKAIIBIK OIOpOJIapbIH/Ia Mai1alaHbLTybl MYMKIH.

Oprama KalbIKTBIKTa OacKapbUIaThIH 3bIMBIPbIHAApAA KOJJAaHbUIATBIH UMIYNbCTi PXK
KYMBICBIH 3€pTTEH OTBIPBINT JKOHE OHBIH KypaMbIHJIA YINYJIbIH IIAFbIH OMIKTIKTEpiHJET1
MakcaTTap OOMBbIHIIIA )KYMBIC 1CTETeH Ke3/1e *ep OeTIHEeH MIaFbUIbICKaH CUTHAIIapAaH KOpFayabl
KaMTaMachl3 €TeTiH KYPbUIFBICHI 0ap, KOChIMIIA KYPBUIFbl TEOPUSIIBIK TYPFBIIaH d3ipiieH a1, Oy
naccuBTi kenepriepaeH PXK OapbiHina KeaepriieH KOprajlyblH KaMTaMachl3 €T€ ajlaThIH JKOHE
con apkpUIbl PXK sKyMBIC KalIBIKTBIFBIH a3alTy eceOiHEeH oye KapchbUlachlHa OapblIHINA 3HSH
KENTIpy/Al KaMTaMachl3 €Tel.

Tyiiin ce3nep: TapaTKplll, KEACPTiieH KOpFally, TOMeH OarbITTayllbl HBICaH,
pasuoXapFBII, 3bIMBIPAH, HUMIYJIbC, CHUTHAJ, KYLIEUTKIII, OaFbITTBUIBIK JHarpamMMachl,
KYPBUIFBI.

Annotation. The arcticle describes an invention related to the field of rocket technology,
namely, the radio detonator (RD) of an anti-aircraft missile. The information will be used as
additional information for designing a radio detonator interference protection device when firing
an anti-aircraft quided missile at low-flying and ground targets. It can also be used at enterprises
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and specialized design and technical bureaus of the military-industrial complex in the
development of radio detonators for medium-range anti-aircraft quided missiles.

Having studied the operation of pulsed RD used in medium-range anti-aircraft quided
missiles and which include a device that provides interference protection from signals reflected
from the earths surface when operating it on targets located at low altitudes, an additional device
was theoretically developed that could provide maximum interference protection of the RD from
passive interference and thus provide maximum damage to the air enemy by reducing the
operating range of the RD.

Key words: transmitter, noise immunity, low-flying target, radio detonator, missile,
momentum, signal, amplifier, directional pattern, device.

[IpuHIMI nelcTBUSA UMITYJILCHOTO PB OCHOBaH Ha MCIIOJIB30BaHUM UMITYJBCHOTO METOJa
akTUBHOHU paauoniokanmu. [Ipu nocrymiennn koManasl «K3» ¢ Ha3eMHOTO ITyHKTa YIpPaBICHUS
Ha OOpT pakeTbl B MOJIETE€ BKIIOYACTCS IepefaTyuk. Yepe3 Mepenarollyl0 aHTEHHY B
OKpY’Kalollee IMPOCTPAHCTBO H3IYYaeTCss SHEpPrus B BHUJIE KOPOTKUX HMITYJIbCOB BBICOKOI
yacToThl. B ciiydae nonajganus uenu B quarpammy HanpasieHHocTd (/IH) anTeHHON cucTteMbl
Ha BXOJ1 IPUEMHUKA NIOCTYNAIOT OTPaXXEHHbIE OT LeIH cUrHajibl. OTpaskeHHbIE OT L[eJIM CUTHAJIBI
IpeoOpa3oBbIBAIOTCS ¢ YACTOTOM CUTHaja IeTepoJuHa B CMECUTENE B CUTHAJIBI IPOMEKYTOUHOM
YacTOTbl M Jajlee YCUJIMBAIOTCS B YETHIPEX YCWIMTEISIX IPOMEXKYTOYHOH  4YacCTOTHI.
VYcunuBirecs cUrHaibl IPeoOpa3OBBIBAIOTCSA B BHUJICOJIETEKTOPE B BUJIEOCUTHANI M MOCTYHAKOT
Ha BujeoycuiauTenb. [lpn HaKOIUIEHWH ONPEAEICHHOTO KOJMYECTBA OTPAKEHHBIX OT IIeNU
curHainoB (7-9 ummnynbcoB) reHepatop crpoba Buaeoycuinutens (BY) Beimact ctpobd Ha
OTKphITHE BpeMeHHOro cenekTopa (BC). BpemeHHOI cenekTop OTKpOoeTCs U 3allyCTUT FeHepaTop
cTpoba ucnonHuTensHOro ycrporictBa (MY). Ctpod MY 3amycTUT UCTIONHUTENBHBIA KacKal,
KOTOPBII BBIIACT MOILIHBIA MMIIYJbC Ha THOAPbIB 0O0EBOM Lenu MpeaoXpaHUTEIbHO-
ucnonauTensHoro Mexanusma (IIMM) u Tem cambimM mponsoiiaeT noapsiB 6oeBoit yactu (BY) [1,
c. 7-11].

YerpoiicTBo 1 padora mTaTHOro paguos3psiBaress B pexnmax « HASEMHASA
HEJb» u <HU3KOJETALIASA HEJb»

[IpenycMoTpeHa BO3MOKHOCTH padoThl PB mo Huskonetsimeit nenu (peskum HIILL), aToOs
UCKITIOYNTH cpabatbiBanue PB oT 3emnu, u nmo HazemHo nenu (pexxum HII) (pucynok 1), uToObI
YMEHBIIUTH BBICOTY cpalaThiBaHus PB OT 3emi M TeM caMbIM HAaHECTH MaKCUMAJIbHBIA YpOH
MPOTUBHUKY. Peanuzaius 3TUX peXKMMOB OCYIIECTBISIETCS 3a CUET JIMHUU 33/IePKKU cTpoba BY
Y BPEMEHHOTO CEJIEKTOpa BUEOKaHaa.

[Ipu cTtpennbe Mo TakuM MENsM, TEPE] CTApTOM 3EHUTHOM pakeThl Ha OOPT pPaKeThI
Bbijaetcs komanna «HJIL» wmm «HI». CooTrBeTcTByrONME KOMaHABI MOCTYMAIOT HA JIMHHUIO
3aepkKu cTpoba BY u mepexmouaroT ee, M3MeHs 3aJepKKy HUMIIYyJIbca T'eHeparopa cTpoba
BY, xoropslii noctynaetr Ha BC, pean3yrommii pexXxMMbl HU3KOJIETAIEH WM HAa3€MHOM LIeNN
(HJILY i HID) [1, ¢.12].
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Pucynok 1 - Ctpykrypnasi cxema PB npu pa6ote mo « HJIL| u «HLI»

Orto xapakrtepuzyercss TeM, yto Ha BC momaercs mmmysibsC reHeparopa crpoba BY ¢
MaKCHUMaJIbHOM 3a/1€p>KKOH T Max, 4yTo onpeenseT MaKCUMallbHYIO TAIbHOCTh AelcTBUs PB.

[IpuHnun peanuszanuu orpaHUYEHUs JAJIBHOCTEH IMOJIOKEH B OCHOBY pabOThI yCTpOMCTBA
BugeoOnoka. M3mensss 3HadeHns t max Ha BC, Bo3MoxkHO chopMupoBath CTpOO
ucnoJHUTeNbHOro ycrpoiicta (MY) nHa mo0oil nanbHOCTH, OrpaHUYEHHOW IEPHOJIOM
IIOBTOPEHMS 30HJUPYIOLIETO UMITYJIbCA.

s pemieHust 3TOM 3aJaud MMEETCS BO3MOXHOCTb INPOM3BECTH DS MaTeMaTHYECKHX
pacyeToB, 4yTO Oy/AeT CBUETEIBLCTBOBATh O BO3MOXKHOCTH chopMHupoBaTh cTpod MY Ha moboit
JAIbHOCTH.

PaccmoTpuM pabGoTy paauoB3pbIBaTeNs ¢ MPUMEHEHUEM IITATHBIX JUHUM 3aJ€pKKU Ha
onHoM npumepe MMJI3 (MMIJI3-M) — 3 mkec.

Hanpumep, 1718 npHemMa OTPaskeHHOTrO CHrHana ¢ (MKCHpPOBAaHHOM nambHocThio (D) =

900 M (puCyHOK 2), pH YCIOBHUSX, YTO JUTUTEIBHOCTH 30HIMpYyomiero ummynbsca (t5,) = 0,1
MKC, Bpemst 3agepkkd npuemMa (Lsazmp) = 0,5 MKC, 4acToTa MOBTOPEHHS 30HIUPYIOLIETO
nmmynbea (F) = 10 k', qmatensaocts crpoba BY (Lerp BV ) =1 mxc.

Heo0xoaumo:
1. OnpesenuTh MaKcHMalbHyl0 jganbHocTh Tpuema PB(D,...) uepes mepuon

MOBTOPEHUS 30HAUPYIONINX UMITYJIBCOB IO U3BECTHBIM (opMmyiam 2 u 3.

T=2=—"—=0,1mc )
F 10l
Do =T * ¢ =0,1*3*10% = 30000 m, A3)
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r7ie C— CKOPOCTh AJIEKTPOMAarHUTHON BOJIHBI.

Takum 006pa3om, BeIOpaHHas JanbHOCTh B 900 M HaXOaUTCS B TEXHUYECKUX yciaoBusax (900
M < 30000 m).

2. Omnpenenuth BpeMs TPOXOXKICHUS HMIyibca ctpodba WY ¢ MoMeHTa H3ITydeHHS
curHana mepenatunka PB 10 mpuema OTpa)keHHOTO CHTHAla OT IIeNid, HaxXOoJsIIelcs Ha
ynanennn 900 M 1o u3BectHor hopmyie 4.

t=—=—7—=6MKc 4)

3. Onpenenutsh 6a3oBylo 3anepxKy(Ts)Ha BC uMmynbca reneparopa ctpoda BY.
Ctpo6 BY, ¢ yuyerom Bpemenu 3anepkku mnpuema (L..s = 0,5 MKC) HeobxomUMO
BoitaBath Ha BC ¢ sapepxkkoit Tg = € — L5455 ,,= t MaX - t3a.mp.= 2,5 MKC.

Taxkum obOpazom, mpu 3aaepkke crpoda BY B nuHUM 3aAep)KKH MPOU30MIET OTCTaBaHUE
Ha 2,5 mkc s BC. B atom cinydae reneparop crpoda MY Oyner ¢popmuposats ctpod MUY ot
1esen, Haxosuxcsa Ha paccTossHuu 150 MeTpoB.

Usx
T5 = { max- t3axnp.= 2,5 MKe,

Um

e

t T

\ 4

Ot renepatopa
cpoda BY

| A
]

MMJ3-M-10  MMJ3-M-10 MMJ3-M-05 MMJ3-M-05

B V'V'VVIRVVV.VILVVV VELV/V/VIV e

HaBC-lc
3a/IePKKOM Ha
2,5 MK¢ !

‘ i | P2/P3C49
. ; HJILI +26B

Pucynok 2 - YnpouleHHasi IPpUHIUNHAIbHAS CXeMa IITATHOHN JUHUH
3agep:kkn MMJI3 Bugeoycuiurens (3 Mkc)
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Takum oOpa3om, mmmylbcbl cTpoba BY, moctymaromme ¢ renepatopa crpobda BY
CHHXPOHHM3UPYIOIIETO YCTPOMCTBA, MOJAIOTCA Yepe3 JHHUU 3a7epKKu cTpoda BY, 3amepxku
KOTOPBIX COOTBETCTBYIOT MaKCUMaJIbHOHM paboueii naapHoCcTH PB.

[Ipu nonaue xomang «HJIL», «HL» (+26 B) ¢ O10ka muTaHUs MPUEMHOTO YCTpOMCTBa
(pucynok 1) Ha nuHMIO 3amepxku ctpoda BY, peme 5-P1, 5-P2 mpomsBoasT nepekitodeHue
BBIBOJIOB JIMHMM 3ajepixkek 9-JI31+5-J134. B pe3ynbrare 3TOro yBeIWYMBAETCS 3aJepiKKa
umnyinsca BY, a, cienoBatensHo, yMeHbIaeTcs U paboyasi 1aibHOCTh cpabaThiBanus PB.

Nmeercss BO3MOXKHOCTH BBIOOpa TpeOyeMoil BETHMUMHBI BPEeMEHH 33/IepKKU. B 1mraTHOM
cxeme PB npumeHstoTcst MUKpOMOAYIbHBIE TMHUU 3anepxkun MMJII3 (MMJI3-M) ¢ 3aaepskkoii
3 MKC.

3.2. PacyeTr JMHMH 3aJepKKHU cTpoda BY n
BPEMEHHOT0 CeJIEKTOPA BH/IEOKaHAIa BH/1€00/I0Ka IPHEMHHKA IIPU cTPesibie 1Mo
HHU3KOJIETSLIUM LeJISIM ¢ IPUMeHeHHeM J0TOJHUTEeIbHbIX MUKPOMOAYIbHBIX JTUHMIA
3agep:xxkku MMJI3 (MMJI3-M).

PaCCMOTpI/IM pa60Ty BHACOKaHa1a BI/IIICO6J'IOK3 C INIPUMCHCHUCM IIpCaiiaracMbIiX

MHUKPOMOAYIbHBIX JMHUK 3anepxkku MMII3 (MMJI3-M) c 3aaepxkkoir 3,25 MKC (pUCYHOK 3)
npu crpensoe nmo «HJILy mpu ycrnoBusix, 4To ObLIM MOKa3aHbl B raase 3.1.

T5 = t max- Bagmp.= 2,75 mKkc.

T

t T

Ot reneparopa
cTpoda BY

I 1 1 1

MMJI3-M-1,0 MMJI3-M-1,0 MMJI3-M-0,75 MMJI3-M-0,5

AAAN \AANT NAAAT \AAAS T

Uc

Ha BC-1c¢
3a/Iep:KKOif Ha
2,5 MKc

ﬂ P2/P3C49
. ] L1268

PucyHok 3 - YnpoueHHasi NPUHIUNHAJLHAS CXeMa JHHUH
3aJep:KKU Buaeoycuauteasi c MMJI3 (3,25 mkc)

Urak, onpenenus BpeMs Bblauu cTpoda MY ¢ MOMeHTa M3lyueHusl CUrHalia rnepeiaTyuka
PB no mpuema OTpa)€HHOro CHTHaJIa OT LeNu, Haxondmeics Ha ynaineHun 900 m kotopoe
paBHsieTcss 6 MKc, onpenenuM 6a3oByro 3anepxkky (T;) na BC ummynsca reneparopa ctpoba
BY, nmpu ycnoBum Toro, uto Hamu OyaeT NPUMEHEHA JIMHUS 3aJepKKH C MaKCHMaJbHOM
3a/1ep KoM t max = 3,25 MKc.
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Ts = U — L5 np= t Max- tsan.np.= 2,75 mxe. (5)
OTciofa BUIHO, YTO IIPU YyBenMueHMH 0a30Boil 3amepxkku (T;)ua BC ummynsca

reHeparopa crpoba BY, reneparop crpobda Y Oyaer hopmupoBars ctpod MY ot nenei,
HaxXOJAIMXCS HA PACCTOSIHUM 75 METPOB.

Hcxonst U3 BBIIEU3I0KEHHOTO0, MOXHO CJIENIaTh CIEAYIOIIEe 3aKJIIOUeHHUE: MPUMEHEHUE
JIOTIOJTHATEILHBIX MUKPOMOYJIbHBIX TMHUH 3aaepxku MMJII3 (MMIJI3-M) BenuuuHo# 3,25 MKC
B PaJMOB3phIBATENIC 3€HUTHOM PAKEThI 32 CUET 3aJCPKKHU HUMITYJIbCa CTPOOa BHUICOYCHUITUTEIS
BUJCOOJIOKA paJMOB3PHIBATENIl HA BEIUYUHY, paBHYIO 2,75 MKC, HMeeTcs BO3MOXKHOCTb
MOBBICUTh TMOMEXO03aLIUIIICHHOCTh PAJAHOB3PBIBATENSI OT IMACCUBHBIX TIOMEX M TEM CaMbIM
YCTPaHUTh MPEKIECBPEMEHHOE €ro cpadaTbiBaHUE, YTO MPUBEACT K MAKCHUMalbHOMY YPOHY
MopaxaeMoM LIEJIA POTUBHUKA HA MUHUMAJIbHOM JalbHOCTH.

CIIMCOK JIMTEPATYPbI
1 Pakera 5423. Texuuueckoe onucanue. Ko, 4. Panmuos3peiBatens 5X49.
[IpenoxpanuTenbHO- HCTIOTHUTEIbHBIN Mexanu3M SB84. — M.: Boeamnsnar, 1975. — 81 c.

2 Paxera 5423. Texanueckoe onucanue. Ku. 4. Anpbom cxem. PagnoB3peiBaTeins
5X49.— M.: Boennszar, 1975. - 16 c.

JlynaeB T.C-3., npenooasamens kagheopwvl oonoxananvHulx cucmem BUUPIuC,
WBanoB E.M., npenodasamens xagheopwvl oonokananvuwix cucmem BUUPIuC
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MPHTMU 49.34.29
C.ILITYKAHOB!

1 .
Boenno-unocenepnuiii uncmumym paouosieKmpOoHUKY U cessu,
2. Anmamul, Pecnyonruxa Kazaxcman

CIIOCOBBI IPOTUBOJEMCTBUS
TEXHUYECKHUM CPEJCTBAM PA3BEJIKH IIPOTUBHUKA

AnHOTanusl. IHocTpaHHbIE TrOCyAapcTBa MPOJOJDKAIOT COBEPILIEHCTBOBATh CBOU
pa3BelbIBaTEIbHbIE  CIYKObI, MOJEPHU3MPOBATb  CPEACTBA  TEXHMUYECKOH  pa3BElKH,
HApalIUBAIOTCA WX BO3MOXXHOCTH. MHOropyHKIMOHAIbHBIE KOCMUYECKHE, Ha3eMHEIE,
BO3JYyIIHbIE M MOPCKHE TEXHHUYECKME CHCTEMbl U CpEACTBA HMHOCTPAHHBIX TOCYIapCTB
(TeXHMYECKHE CpelCTBa pa3BeAKH) aeicTByroT mpoTuB Kaszaxcrana HempepbiBHO. OcTpue
JeMCTBUI pa3BebIBAaTENIbHBIX CIIYKO HaIlpaBJIEHO Ha MPOUCXOIAIINE BOCHHbIE Tpeo0pa3oBaHusl,
Ha JIeATEIbHOCTh BOOPY>KEHHBIX CUJI, CHCTEM T'OCYJJapCTBEHHOI'O U BOEHHOI'O YIIPABIICHUS, CBS3H
Y aBTOMAaTHU3ALUH.

B naHHOH craThe W3JI0KEHBI OCHOBHBIE BUJbI TEXHUUYECKHUX Pa3BEJOK, OCHOBHBIC
CIIOCOOBI 3aLUTHI OT HUX, YEM OHM JJOCTUTAIOTCS U 00ECIIEUNBAIOTCA.

W3nosxxeHsl criocoObl MPOTUBOACHCTBUS TEXHUUECKUM CPEICTBAM Pa3BEAKU MHOCTPAHHBIX
rocynapcTB (B 00J1aCTH CBS3U — 3alIUTa CUCTEM BOCHHOH CBSI3U U MX 3JIEMEHTOB OT TEXHUYECKUX
CPEICTB pa3BEAKH), OCHOBHIBASICH HA BCECTOPOHHEM aHallu3e U 000OILIEHUH UX BO3MOKHOCTEHH,
3HAHUU OCHOBHBIX (PU3MUYECKUX NMPUHIUIIOB PabOThl, HATUYUU HEOOXOJUMBIX CPE/ICTB 3ALUTHI.

KuiroueBble c¢jI0Ba: TEXHUYECKHME CPEICTBA DPAa3BElIKH, WHOCTPAHHBIE TEXHUYECKUE
pa3BellKM, paauopa3BeKa, IPOTUBOACUCTBUE UHOCTPAHHBIM TEXHUYECKUM DPa3BeAKaM, KaHaJbl
nepenaud  MHQOpPMAIMK,  JEMACKUPYIOIIUE  MPHU3HAKW,  PAJUOdJICKTPOHHAs  3alluTa,
PaAMOANIEKTPOHHAs pa3BeIKa, CPEJCTBA CBSI3U, 3alIUTa OT paglOpPa3BEIKU.

Tyiiingeme. et memnekeTTep o3/1€piHiH Oapiay KbI3METTEPiH KETIIAIPYIl, TEXHUKAIBIK
Oapray KypalJapblH KaHFBIPTY/Abl JKaJIFacThIpyda, OJapAblH MYMKIHAIKTEpi apTra Tycyle.
Ken¢yHkmoHanasl FapbllTHIK, KEPYCTi, 9ye >KOHE TEHI3 TEXHUKAJBIK KyHenepi MeH LIeT
MEeMJIEKETTEep/IH Kypanjaapbl (TeXHHKaJIbIK Oapiay Kypanaapsl) Kasakcranra Kapcel y3.iKci3
opeker eteni. bapiay KbI3METTEpiHIH 1C-KUMBUIBIHBIH OTKIp OarbIThl OOJBIN KAaTKaH oCKEpH
Kaiita Kypynapra, Kapynel KymrepaiH, MeMIeKeTTIK koHe ockepu Oackapy, OaillaHbIC >KoHE
aBTOMATTaHBIPY KYHEIepiHIH KbI3METIHE OaFbITTaIFaH.

byn Makanaga TeXHMKaNbIK OapiayAblH HETI3Ti Typjepi, ojapJaH KOpPFaHYABIH HETI3Ti
TOCUIZIEP1, OJTapFa KOJI JKETKI3T€HHEH KOHE KaMTaMachl3 €TIITeHHEH OastHaaIFaH.

[ler wMemiiekeTTepAiH OapiayblHbIH TEXHMKAIBIK KypajJapblHa Kapchl OpeKeT eTy
Tocinepi (OaimaHbIC calachlHAa — OCKepU OaiIaHbIC KYHENIEePIH KOHE OJIAPABIH dJIEMEHTTEPIH
OapriayIblH TEXHUKAIBIK KypaJlJapblHaH KOpFay), OJapAblH MYMKIHJIIKTEPIH JKaH-)KaKThl Tajaay
MEH KOpPBITYFa, XYMBICTBIH HEri3ri (U3MKaNbIK KaruJaTTapblH OUTyre, KaKeTTi KOpFaHBIC
KypaiJlapbIHbIH OOJTybIHA HET13]1eJIe OTHIPBII OasHAaIFaH.

Tyitin ce3xep: OaprayablH TEXHHKAIBIK KYypaJlIaphl, MIETENIIK TEXHUKAJIBIK Oapiay,
panuoOapiay, eTeNaiK TeXHUKAIBIK Oapiaynapra Kapchl iC-KUMBUI, aknapar Oepy apHalapsl,
JeMacKupieymn Oenriiep, paarodJeKTPOHABIK KOPFAHBIC, PaIUOICKTPOHIBIK Oapiay,
OaiinaHbIC Kypajiiapsl, paguodapiayiaH Kopray.

Annotation. Foreign countries continue to improve their intelligence services, modernize
technical intelligence facilities, and increase their capabilities. Multi-functional space, ground,

77



PO:xxbOUU FBIJIBIMU EHBEKTEPI ~ Ne3 (41) 2020 HAVYYHBIE TPYJAbI BUNPIuC

air and sea technical systems and means of foreign States (technical intelligence means) operate
against Kazakhstan continuously. The focus of the intelligence services ' actions is directed at the
ongoing military transformations, the activities of the Armed Forces, state and military
management systems, communications and automation.

This article describes the main types of technical intelligence, the main ways to protect
against them, how they are achieved and provided.

Described are methods of counteraction to technical reconnaissance of foreign States (in
the field of communication — protection of military communications systems and their elements
from technical means of intelligence) based on a comprehensive analysis and synthesis of their
capabilities, knowledge of basic physical principles, have the necessary means of protection.

Key words: technical means of intelligence, foreign technical intelligence, radio
intelligence, counteraction to foreign technical intelligence, information transmission channels,
unmasking features, electronic protection, electronic intelligence, communications, protection
from radio intelligence.

Bsenenne

3almTa CUCTEM BOCHHOM CBSI3M M UX 3JIEMEHTOB BBICTYIAET B COBPEMEHHBIX YCIOBHUAX KAK
3amada 0co00i rocynapcTBeHHONW BaXHOCTH. OT COCTOSHHS 3aIIMIIEHHOCTH CHCTEM, OOBEKTOB
CBSI3M U UX AJIEMEHTOB 3aBUCUT YCTOWYMBOCTDH yMpaBJICHHs BOWCKaMHU (YaCTSMU M MOJApa3felie-
HusMu). Pa3Benkam Hajgo mokaspiBaTh HE TO, YTO OHA XOYET, a TO, YTO XOYET I10Ka3aThb
OpraHU3aTop YNpPaBJIEHUS U CBS3U.

. Knaccughuxayus mexnuuecxkux cpedcma pazeeoxi.

B 3aBucumocTH OT XapakTepa W MaciuTtaba pelraeMbIX 3aiad, IpeaHa3HaueHUs
pa3BebIBaTENIbHON HH(POPMALIMY Pa3IMYaIOT PA3BEAKU:

® [IOJIMTHYECKYIO;

BOEHHYIO;
HKOHOMHUYECKYIO;
METEOPOIOTUYECKYIO;
TUAPOrpapuUecKylo;
IIPUPOJHBIX PECYPCOB.

BoeHnnas pasBenka - 3TO COBOKYIHOCTb MEPONPHUATHH BOEHHOIO KOMAaHJOBAaHUS BCEX
CTeTeHeH 1Mo JOOBIBAHUIO U N3YUEHHIO CBEJCHUHN O IEHCTBYIOLIEM WIIM BEPOSITHOM IIPOTHUBHHUKE.

[To Macmrabam perraembIX 3a/1a4 BOCHHAs pa3BeaKa MOApa3IesseTcs Ha:

® CTpPaTeruyecKylo,

® OIEPaTHBHYIO,

® TaKTHUYECKYIO.

Crparerndeckas pa3peqka 00€CIeUnBAET BBICIIEE MMOJIUTUYECKOE U BOEHHOE PYKOBOJICTBO
pas3BenbIBaTeNbHON HH(pOpMannel, He0OXO0UMON ISl TOATOTOBKU BOMHBI, IPUHSATHS pEILICHHH
0 Hayasie 00€eBBIX AEHCTBUM, AJIs TUIAHWPOBAHUS U BE/IEHUS BOMHBI, CTPATETMUYECKUX ONEPALIUN.

OnepaTtuBHas pa3Benka I00bIBacT MH(GOpPMAIMIO B HWHTEpecax MOATOTOBKU U BEICHHS
omeparuii. OHa opraHm3yeTcs BOCHHBIM KOMaHjoBaHWeM Ha riayomHy mo 1000 kv B
3aBHCHUMOCTH OT XapakTepa U pazMaxa O0eBBIX IEHCTBH.

TakTrueckas pa3BefKka OpraHuU3yeTCs KOMaHIAMpPaMU W MTabaMu COEAMHEHWH, YacTed u
NOJpa3JielIeHuil B MHTepecax MOATOTOBKU U BEACHHS 005

ITo xananam 1o0ObIBaHUs HH(POPMAIIUK pa3BeKa MOAPa3IeNsIeTcs Ha:

® areHTYpHYIO;

® BONCKOBYIO;

® JICTANIbHYIO;

® TEXHUYECKYIO.
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ATreHTypHas pa3BelKa BEIETCs TaWHBIMM areéHTaMHM Ha TEPPUTOPHUM Uy’KOTO TOCYIapCTBa.
BoiickoBas pa3Benka sABISETCA OJHHUM U3 BUJOB TaKTUYECKOM Pa3BEIKH, OHA OCYILIECTBISAETCA
nyTeM HalOJIOJeHMs 3a NPOTHBHUKOM, IOMCKA, 3acal M pa3Beaku OoeM. JleranbHas pa3Benka
no0bIBaeT WHGOpPMAIMIO IMyTeM OO0OOIIEHHUS CBEACHHMN, IMOIYYEHHBIX H3 OOIIETOCTYITHBIX
UCTOYHUKOB (ra3eT, )KypHaJI0B, TEXHUUECKON U HayYHOH JINTepaTyphl U T. I1.).

B oOmieii cucremMe HMHOCTpAaHHBIX pa3BeIOK 0co00€ MECTO 3aHUMAeT TEeXHHUYECKast
pa3Benka.

ITon wunHOcTpanHON TexHuUuyecko pasBeakoi (MTP) mnonumaercs 1neneHanpaBiieHHAs
NeSITEIbHOCTh JIFOOOr0 HMHOCTPAHHOI'O TIOCyZlapcTBa B OTHOIIEHUM Halled CTpaHbl 10
NOOBIBAaHUIO C MOMOIIBIO TEXHUYECKUX CHCTEM, CPEICTB U amllaparypbl CBEJICHUN B MHTEpecax
MH(POPMALIMOHHOTO 00€eCIeYeHHs] BOEHHO-TIOJUTUYECKOI0 PYKOBOJICTBA, MIOATOTOBKU U BEJICHUS
UH(POPMALIMOHHON OOPHOBI.

TexHuueckass pas3Beka paccMaTpuBaeTcs 3apyOeKHBIMM CIIELUATUCTaMU Kak HaubOolee
NEePCHEKTHUBHAS B BOIPOCAX MOTyYSHUS Pa3BeIbIBATEIbHON HH(OPMAIIIH.

B 3aBUCMMOCTM OT MECTOHAXOXKICHUS HOCHUTEIEH pa3BEABIBATEIBHON anmaparypsl
pa3iInyaroT KOCMUYECKYI0, BO3AYIIHYIO, HA36MHYI0 U MOpckyro UTP.

[To oTHOHIEHMIO K TEPPUTOPUAIBHOMY IIPOCTPAHCTBY cTpaHbl HazemMHas UTP moxer
BECTUCh KaK C TEPPUTOPUIA MHOCTPAHHBIX FOCYAAPCTB, TaK U HEMOCPEICTBEHHO HA TEPPUTOPUU
rocyaapcTBa. AHaJIOTUYHBIM 00pa3oM MOKET BECTHCh M BO3AYILHAs pa3Beaka (IPUMEHUTENIBHO
K BO3YLIHOMY IIPOCTPAHCTBY rocyaapcts). Mopckas pa3BeKa MOXET BECTUCh B HEHTPAJIbHBIX
WIM TEPPUTOPHAIBHBIX BOJAX CTpaHbl. [ KOCMHUYECKOW pa3BEIKU JOCTYIIHOW SIBIISETCS BCS
TEPPUTOPUS CTPAHBI.

[To ¢u3nyeckuM NpUHIMIIAM IIOCTPOEHUS anmapaTypbl U CBOEMY (YHKIIMOHAJIBHOMY
NpeIHa3HAYCHUIO TEXHUIECKUE Pa3BEIKU KITACCUPHUIMPYIOTCS Ha CIEAYIONINE BUIBL:

1. paouosnexkmponnyro passeoky, 0OOECHEUMBAIONIYIO [OOBIBAHUE pa3BEbIBATEIBHOM
UHPOpPMALlMM Ha OCHOBE OOHApY)KEHHs, perucrpanuu (IpuemMa) M aHaiu3a H3Iy4aeMbIX H
OTPaKEHHBIX OT OOBEKTOB pa3BEIKHM PpAAMOCUTHANIOB, a TaKKe JPYI'MX UW3Iy4eHUH B
paavoauana3oHe 3JeKTPOMAarHUTHBIX BOJIH, COMYTCTBYIOIINUX (PYHKIMOHUPOBAHUIO PA3IUYHbBIX
TEXHUYECKHUX YCTPOUCTB, U BKIIIOYAOLIYIO B CeOsl:

® paauopasBelKy, OOecleunBaollyl0 J00bIBaHWE HMHPOpPMALUH, COJAepKaleics
HENOCPE/JCTBEHHO B IEPEXBaThIBa€MbIX  COOOIIEHUAX  (MH(OPMALMOHHBIX  IOTOKAaX),
HepeaaBaeMbIX MO KaHaJaM PaJUOCBA3M PA3JIMYHOTO THMA M Ha3zHaueHWs (B TOM 4HUCIe, IO
KaHaJjaM paJuoTeIIeMETPHH), U B XapakTepucTrkax curHanioB POC cBsi3u (paauoTeneMeTpun);

® PpAJAMOTEXHHUYECKYI0  pa3BelKy, OOecHeuMBaroulyr0 J00bIBaHWE  HH(OpMaIuH,
coJepKalleiicss B XapaKTEpPUCTHKAaX U3IydaeMblx curHaioB POC, Bxomdmmx B COCTaB
Pa3IUYHBIX CUCTEM YIPABIICHUS, OTIOBEIICHUS U IPEIYTIPEXKICHUS;

® PpAJMOJIOKAIIMOHHYIO IapaMeTpUYecKyl0 pa3BeiKy, OOecCHeunBarollyr J00bIBaHUE
uHpOpMaLlUK, COJAEpKallleicss B IMPOCTPAHCTBEHHBIX, CKOPOCTHBIX M  OTpa)KaTelbHBIX
XapaKTepUCTHUKAX KOCMUYECKUX, BO3YITHBIX, HA3EMHBIX U MOPCKHX OOBEKTOB;

® PaAJMOJIOKAIIMOHHYIO BHJIOBYIO pa3BeKy, 00ecneunBarouyto 100bBaHne HH(OpMAIIH,
coJiepkanieiicss B U300paKeHUSIX KOCMHUECKUX, BO3AYIIHBIX, HA3EMHBIX U MOPCKHX OOBEKTOB,
MOYJTYAEMBIX 10 CUTHAJIaM OTPAKEHHBIX OT HUX B PAMOINAIIa30HE 3JIEKTPOMAarHUTHBIX BOJIH;

® PaIUOTEIUIOBYIO pa3BelKy, 00eCTIeUnBaIOIIYIO noObIBaHNE nHpopManuu,
COJIepXKaIIeicss B W300pKEHUSIX HA3eMHBIX OOBEKTOB, TOJYYaeMBIX 110 WX COOCTBEHHBIM
U3IIyYEHUSM B paAHOouana3oHe IEKTPOMAarHuTHBIX BOJIH C UCIIOJIB30BAHNEM PaJUOMETPOB;

® Dpa3BeAKy NOOOUYHBIX 3JIEKTPOMArHUTHBIX U3ITyYEHUI U HABOJOK 3JEKTPOHHBIX CPEJICTB
o6paborkn  uHpopmanmu  ([IDMUH), oOecneunBaroniyto goObBaHWEe  HWHPOPMAIIHH,
coJiepalleiics HeNmoCpPEeICTBEHHO B (OPMHUPYEMBIX, IEpeJaBacMbIX WIH OTOOpa’kaeMbIX
(TenedoHHBIX, TelerpapHbIX, TEIEMETPUUECKUX U T. I1.) COOOLIEHUSIX U TOKYMEHTax (TEeKCTax,
TabJIMIAX, PUCYHKaX, KapTaX, CHUMKaX, TEJIEBU3MOHHBIX M300paXEHUSAX M T. I.) C

79



PO:xxbOUU FBIJIBIMU EHBEKTEPI ~ Ne3 (41) 2020 HAVYYHBIE TPYJAbI BUNPIuC

UCIIOJIb30BAaHUEM PAJMO3JIEKTPOHHOW ammaparypbl, PErucTpUpYIOIIed HempeIHaMepeHHbIe
(mepBUYHBIC) HIIEKTPOMATHUTHBIC W3IYYEHHUS U SJICKTPUUYECKUE CUTHAIBI CPEICTB 00pabOTKU
uH(pOpMaIliK, a TaKKe BTOPUUHBIC AJIEKTPOMATHUTHBIC U3IIYUYEHUS U AJICKTPUUYECKUE CUTHAIIBL,
HABOJMMBIC TEPBUYHBIMH D3JICKTPOMATHUTHBIMUA M3JIYYCHUSAMHA B TOKOIPOBOISIINX IIETIAX
Pa3IMYHBIX TEXHHUYECKUX YCTPOWCTB U TOKOMPOBOASIIUX 3JIEMEHTaX KOHCTPYKLHU 3AaHUN U
COOPYKECHHI;

2. ONMUKO-31eKMPOHHYIO pa36e0Ky, OOECICUHMBAIONIYI0 T00bIBaHMEe HWH(POPMAIMK Ha
OCHOBEe OOHApYKEHHs, perucTpauuy (MpHeMa) W aHajdu3a H3Iy4aeMbIX M OTPaKEHHBIX OT
O0OBEKTOB pa3BEAKH CHUTHAJIOB B ONTHUYECKOM JMAala3oHE DSJIEKTPOMArHUTHBIX  BOJIH,
BKJIFOYAIOLTYIO B ceOs:

® TEIEBU3MOHHYIO  pasBelKy,  oOecrneuyuBarollylo  JgoObiBaHHME  WH(OpManuu,
coJieprkanieiicss B U300paKeHUSIX KOCMHUYECKUX, BO3AYUIHBIX, HA3€MHBIX U MOPCKUX OOBEKTOB,
NOJy4aeMbIX B BHJIUMOM JMara3oHe DSJCKTPOMArHUTHBIX BOJH C  HCIIOJIb30BaHUEM
TEJIEBU3MOHHOM anmapaTypbl;

e HH(paAKPACHYIO BHIOBYIO (TEIJIOBU3HMOHHYIO) pa3BEAKY, 00ECIICUHBAIOINIYIO T0ObIBAaHNE
UHPOpPMALUK, COAEpXKAIIelcss B H300paKEHMSIX KOCMHYECKHX, BO3AYIIHBIX, HAa3€MHBIX |
MOPCKHUX O0BEKTOB, MMOJIy4aeMbIX B MHOPAKPACHOM JIMANa30HE 3JIEKTPOMArHUTHBIX BOJIH;

e uH(ppaKpacHyIO rapaMeTpUIEeCKyIo (TeTuIoneIeHTAlIMOHHYIO) pa3BeKy,
oOecrieynBamOIy0 100bIBaHHE WHGOpPMAIMK, COAEPXKAIICHWCs B NPOCTPAHCTBEHHBIX H
U3ITy4aTeNbHBIX XapaKTePUCTUKAX KOCMUYECKUX, BO3IYIIHBIX, HA3EMHBIX U MOPCKHX OOBEKTOB
B MH(pAKPACHOM JHaria30He IEKTPOMAarHUTHBIX BOJIH;

® BU3YAIbHYIO  OINTHUKO-AJIGKTPOHHYIO  DPa3BeAKYy, OOECHEYMBAIOIIYI J00BIBaHUE
uH(pOpMaliU, colepKalleiicss B N300paKeHNUSIX BO3AYIIHBIX, HA3EMHBIX U MOPCKHX OOBEKTOB,
MOJy4aeMbIX C WCIOJB30BAaHUEM MPHOOPOB HOYHOTO BHUJACHUS B ONTHYECKOM JTHAITa30HE
AIEKTPOMArHUTHBIX BOJIH;

® pa3BeAKYy JIa3epHBIX W3JIYYCHHH, OOCCICUMBAIONIYI0 JOObIBaHWEe WH(OPMAIIUH,
coJiep KalIeiics B ONTHYECKUX CUTHAJAX JIA3EPHON TEXHUKU Pa3IMIHOTO Ha3HAUCHMS,

3.  @gomoepaguueckyio  passedky, obOecneunBaIOUlyl0 J00bIBaHME HH(pOpMalHUH,
coJIepXKaIieiicss B M300PAKEHUSIX KOCMUYECKUX, BO3JIYIIHBIX, HA36MHBIX U MOPCKHX OOBEKTOB,
[OJYy4aeMbIX B OINTHYECKOM [JHAla30HE »3JEKTPOMATHUTHBIX BOJH C  MCIIOJIb30BaHUEM
pa3IMYHBIX TUIOB (OTOANIAPATYPHI;

4.  eusyanvhylo onmuueckyro pazeeoky, O00eCleUMBAOLIYI0 J00bIBaHHE HH(pOpMalHNH,
coJepKalieiics B BUAOBBIX NpPU3HAKaX HAOIIOJAaeMbIX BO3AYIIHBIX, HA3eMHBIX M MOPCKHUX
00BEKTOB C UCIOJIb30BAaHUEM Pa3IMYHBIX TUIIOB ONTHYECKUX MPUOOPOB (OMHOKIIEH, cTepeoTpyo,
BU3HPOB, TIEPUCKOITOB, YHIOCKOIIOB 1 T.I1.);

5. akycmuueckyro  paseeoky, o0ecreynBamIlyl0  J00bIBaHME  HMH(pOpPMAIHH,
colepKalIeiics HEMOCPEJACTBEHHO B  NPOM3HOCUMOW  JTHMOO  BOCIPOM3BOAMMON  peUH
(akycTHueckass pedeBas pa3BelKa), a TaKXkKe B IapaMeTpax aKyCTUYECKUX CHTHAJIOB,
COITyTCTBYIOIIUX pPabOTe BOOPYKEHHSI W BOEHHOW TEXHHWKH, MEXaHHYECKHUX YCTPOMCTB
OPITEXHUKH M JAPYrMX TEXHUYECKHMX CHCTEM (aKyCTHUYeCKash CUTHajJbHas pa3BelKa), C
UCTIOJIP30BAaHUEM  alllapaTypbl, PETHCTPHPYIOMEH  akycThHueckue (B BO3IyXe) H
BUOpOAaKyCTHUYECKHE (B YHPYTUX Cpelax) BOJIHBI, a TaKkKe AJIEKTPOMAarHUTHBIC W3Iy4eHUS M
AJNIEKTPUUECKUE CUTHAIBI, BO3HHKAIOIIME 332 CYET aKyCTOAJIEKTPHUYECKHX INPEoOpa3oBaHHU B
Pa3JINYHBIX TEXHUUECKUX CPEICTBAX MO/ BO3JACHCTBUEM aKyCTUYECKHX BOJIH;

6. eudpoaxkycmuueckyro paszeedky, O0ECIICUUBAIONIYIO T00bIBaHWE WH(POpPMAMKA Ha
OCHOBE OOHApYXEHMS, pETUCTpalMU (IpUeMa) U aHAJIN3a aKyCTHYECKUX BOJH, U3Iy4aeMbIX HUIIH
OTpakaeMbIX 00BEKTaMH Pa3BEIKH B BOJHOW CpeJie, U BKITFOYAIOIIYIO B CEOsI:

® pa3BeIKy THJIPOAKYCTUYECKMX IIIYMOBBIX TIOJIeH, OOECleunBaloulylo JI00bIBaHUE
UHPOpPMALIMK, COJAEpIKAIIEHCs B XapaKTEPUCTHKAX T'HMIPOAKyCTHUYECKHUX ILIYMOBBIX IOJIEH
00BEKTOB Pa3BEAKY;
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® THUIPOJOKAIMOHHYIO TapaMeTPUIeCKyl0 pa3BeAKy, OOeCHeuHnBarONIyl0 JT00BIBaHUE
uH(pOpMaliKU, COoAepKaIlEHCs B MPOCTPAHCTBEHHBIX, CKOPOCTHBIX U JIPYTMX XapaKTepUCTHUKaX
00BEKTOB, MOIYYAaEMbIX 10 OTPAKEHHBIM OT 00BEKTOB T'MAPOAKYCTHYECKIM CUTHAIAM;

® TUJIPOJOKAIMOHHYIO BUJIOBYIO Pa3BeIKy, 00eCeUrBaroOIIyI0 100bIBaHNE HH(POPMAIIIH,
coJiepkanieiicss B M300paxeHus X AHAa U OOBEKTOB, MOJYyYaeMbIX IO OTPAKEHHBIM OT JHA U
00BEKTOB THPOAKyCTHUECKUM CUTHAJIaM;

® Dpa3BeAKYy T'MIPOAKYCTHUECKHX CUTHAJIOB, 00eCIeunBaloUly0 J00bIBaHNE HH(POpMALIUH,
coJiepKalleiicss B XapakTEepPUCTUKAX M3JIy4aeMbIX CHTHAJIOB Pa3JIMYHBIX THIPOAKYCTHUYECKHX
CPEACTB;

® pa3BeAKy 3BYKOIIOJBOJHOW CBs3HM, oOecrneunBarollylo Ao0biBaHHe uWHGOpMaIuy,
coJlepiKalleiics HEMOCPEACTBEHHO B IEPEXBATHIBAEMBIX COOOUICHUSIX (MHPOPMAIIMOHHBIX
MOTOKAaXx), MEpeAaBaeMbIX 10 KaHajaM 3BYKOIIOJIBOJHOM CBSI3M, U B XapaKTEPHCTUKAX CUTHAIOB
CUCTEM 3BYKOIIOABOTHOM CBSI3U;

7.  MasHumomempuyeckyro passeoky, OOECIEUYHBAONIYI0 J00bIBaHHEC WH(OPMAIINH,
collepKalleiicss B MAarHUTHBIX TIOJSX W MArHUTHBIX MOMEHTAaX OOBEKTa pa3BEAKH, C
UCTIOJIb30BaHUEM MAarHUTOMETPOB M IPAJHEHTOMETPOB;

8. xumuueckyro pazeedky, 00eCIEUHBAIOIIYIO JOObIBaHHEe MH(POPMAIIMH, COEpKaLIEIiCs
B XMMHYECKOM COCTaBE BEIIECTB OOBEKTA PA3BEAKH U B CTPYKTYPE OKPY)KAIOIIEH €ro Cpelbl, C
UCIOJIb30BaHUEM PA3IMYHBIX TUIIOB aHAIM3aTOPOB U MPOOOOTOOPHOM ammaparypsl;

9. paduayuonnyio  paszeeokxy, obOecrieunBarONIyl0  10ObIBaHWE  WHGOpPMAIUH,
collepKalleiicss B HOHM3UPYIOLIUX HU3IYyYEHUSX OObEKTa pa3BeIKd U PaAHMOHYKIHUIAX
OKpYXKalolle €ero Cpeapl, C UCIOJB30BAHUEM PA3IMYHBIX THIIOB PAJAUOMETPOB |
CIIEKTPOMETPOB, a TaKKe MPOOOOTOOPHOH anmnapaTyphl;

10. ceticmuuecxkyro  paszeeoxy, obOecrieunBarOmyr0  goObBaHWE  WH(DOpMAIIWH,
coJieprKalleiicss B XapaKTepUCTUKaX CEHCMHYECKHUX BOJH, CO3/IaBa€MBIX OOBEKTOM pa3BEIKHU, C
HCIIOJIb30BAaHNEM CEHCMOMETPUYECKOM anmnaparypsl;

11. xomnwviomepnyio pazeedky, oOecHeUMBaIOIlyl0 JOOBIBAaHHE pa3BebIBATEILHON
uH(pOpMAIM W3 JJICKTPOHHBIX 0a3 JaHHbIX OBM, BKIIOYEHHBIX B KOMITBIOTEPHBIC CETH
OTKPBITOTO TUTIA.

1. Cnocobbl npomugodelicmaus mexnuieckum cpeocmeam pazeeoku npomueHUKa

[TpotuBozeiictBue TtexHuueckum cpencrtsam pasenku (TCP) mnpencraBnser coboit
COBOKYIIHOCTh COIVIACOBAHHBIX MEPOINPHUATHNA, NPEIHAZHAYEHHBIX JUISI MCKIKOYEHUS WIN
CYIIECTBEHHOI'O 3aTpyJIHEHHs] JOOBIBAaHUS OXPaHSIEMBIX CBEICHHMH C MOMOIIBIO TEXHUYECKHUX
CPEJICTB.

JloObiBaHMe uHGOpMaLMU TpeanojaraeT Haluyue HWHQPOPMALMOHHBIX IOTOKOB OT
(bu3nyYeCKUX HOCHUTENEH OXpaHsSEMbIX CBEACHUH K cucTeMme yrpasieHus. [Ipu mcnonb3oBaHuun
TCP takue mHpOpPMaLMOHHBIE MOTOKU 00pa3yloTcs 3a CUeT IepexBara M aHallu3a CUTHAJIOB U
nojiel pasnuyHOM (usmueckod mnpuponbl. VMcrouHukamu HHQOpMALMM IS TEXHUYECKOU
pasBeKH SBJSIIOTCS  COZEpXKAIIME OXpaHseMble CBEIACHHUS OOBEKThl. ITO IO3BOJISET
HEINOCPEICTBEHHO BJIMATH Ha KauecTBO JOObIBaeMOW MPOTUBHUKOM MH(OpPMALMU U B LIEJIOM Ha
3 PEKTUBHOCTh €r0 JESATEIbHOCTH IMYTEM CKPBITUS HCTHHHOTO TIOJIOKEHUS M HaBS3bIBAaHMS
JIO’)KHOTO TIpEeICTaBIEHUS 00 OXpaHsAeMbIX cBeAeHMsIX [1].

HckaxeHne Win CHUKEHHE KauecTBa MoJlydaeMoil HHPOpMaIi HETIOCPEICTBEHHO BIIUSET
Ha MPUHUMAaEMble MPOTUBHUKOM pEIICHUS U, Yepe3 €ro CUCTEMY YIPaBJICHUs, Ha CIIOCOOBI U
IpUeMbl HCIIONHEHHs peuleHns. HemocpencTBEeHHbI KOHTAKT MPUHIMIIMAIBHO HEOO0XOAUM Ha
sTamax A0ObIBaHMA MH(OPMAlMK W UCIOJHEHUS pEelIeHMs], puUeM NoObIBaHHE WMH(OpMAaLUU
JIOJDKHO IPEAUIECTBOBATh IPUHATHIO PEIICHHUS U €r0 MCIOJHEHUIO NMPOTUBHUKOM. IlosTomy
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npotuBogerictBue TCP  MOMKHO HOCUTh YHOPEXAAIOMUA XapakTep W PEaTr30BbIBATHCS
3a0J1arOBpeMEHHO.

Jlro6as cucreMa TEXHUYECKON Pa3BEAKU COACPIKUT CIAEAYIOUINE OCHOBHbBIE JIEMEHTHI:

- texHuueckue cpezactna passenku (TCP);
- ka”aubl nepenayn napopmanuu (KI1N);
- meHTpbl coopa u oopadotku napopmanuu (LICON) [1].

TexHuuyeckue cpelcTBa pa3BeIKU MPEACTABISAIOT COO0H COBOKYITHOCTH pa3Be/IbIBATEIbHOM
anmaparypbl, IpeIHAa3HAUYEHHOW  Juisi  OOHapyXeHUs  JIEMacKUpYIOIIMX  IPU3HAKOB,
peBapUTeNbHON 00pabOTKH, perucTpauy nepexBaueHHoN HHGOpMaIUU U ee Tiepeaun yepe3
KaHaJIbI TIepeaaud HHGOpMaluu B IEHTPHI cOopa U 00paboTku MHpopManuu. B 3Tux meHTpax
(ICON) undopmanus oT pa3IUUHBIX TexHUYecKkux cpenacts pasBenku (TCP) HakammuBaercs,
KJIaCCU(UIUPYETCS, aHATU3UPYETCSI U MPEIOCTABISIETCA MOTPEOUTENSIM (aBTOMAaTU3UPOBAHHBIM
cHUCTeMaM YIPABJICHUS) WIHM JIHMLAM, MPUHAMAIOIIMM perieHusi. Takum o0pa3oM, B CHCTEME
TEXHUYECKON pa3BeIKU peanu3yercs OOHapy)KeHHE M aHAIU3 JEMACKUPYIOUIMX MPU3HAKOB
(L),

OGnapyxenue nemackupytomux npusHakoB (AI1) mo ¢uzmyeckoil cyTu 3akiroyaeTcs: B
BBIIIOJIHEHUH CIIEAYIOIIMX ONeparuii:

- mouck u oOHapyxxeHue sHepruu J{I1 B mpocTpaHCTBE, BO BpEMEHH, 110 CIIEKTPY H T.1I.;
- Bbigenenue /Il u3 HCKyCCTBEHHBIX U €CTECTBEHHBIX TOMEX.
®usnueckuit cMbica aHanusa 11 packpbIBarOT CIEIYIOIIMUE ONEPALIUU:
- pasznpenenue 1 pa3nu4HbIX 0OBEKTOB;
- omenka napametrpoB [I1 (onpenenenne nx 0ObEKTUBHBIX XapaKTEPUCTHK);
- COKpalieHne n30bITOYHOCTH HHPOPMAIIHH;
- peructpanus, HakorieHue u kinaccudukamus 11
- HaxoXJIeHHWE MeCTONoJI0KeHus: uctounuka JI1;
- pacmo3HaBaHHe CMbICIOBOrO coaepxkanus [I1;
- BBISIBJICHUE OXPAHSAEMbIX CBEJICHUI.

B cooTBercTBUM ¢ pUBEIEHHON KiIacCU(UKAIMEH TTIaBHBIMU HAIMPaBICHUSMU CHIDKCHHS
s¢p¢pextuBHocTH TCP sBnsiercss mpotuBoneiicTBue obHapyxkeHuto /I n nmporuBoaeicTBHEe MX
aHaJIN3Yy.

[Ipu mnportuBogeiictBuu oOHapyxeHuto J[II mpecnemyercs mens ckpwitus ot CP
JEMacKUPYIOUUX NMpUu3HaKoB. COOTBETCTBEHHO BCE OPraHU3AI[MOHHBIE U TEXHUUECKHUE CITOCOOBI,
npeIHa3HaYeHHbIe I UCKIIOYCHHs] WU CYIIECTBEHHOTO 3arTpyAaHeHusi oOHapyxkenus I,
COCTABIISIIOT OJTHO W3 TJIABHBIX HaMpaBieHui npotuBoeiictBus TCP — ckpeiTue.

JpyruM OCHOBHBIM HAmpaBICHHEM SBISETCS TEXHHMUYECKas Je3uH(opmaius, KOoTopas
00BeIMHSIET BCE OPraHMU3AlMOHHO-TEXHUYECKHE MEphl MPOTHBOJEHCTBUS, HAIpPaBIIEHHBIE Ha
3arpynHenue ananu3a /{11 v HaBs3bpIBaHWE MPOTUBHUKY JIOKHOM HH(pOpManu.

CkpeiTHe, oOecreunBas TNPOTUBOJCHCTBUE OOHAPYKEHUIO, BCErJa 3aTPYAHSIET WU
HCKIIIOYAaeT BO3MOXXHOCTh TMPOBEJICHUS aHaiu3a JAEMacKUpPYIOUIEro IMpu3Haka. TexHuyeckas
ne3nHdopmanys, HaoOOpOT, 3aTPyIHSAS aHalIM3, KaK MpaBWIO, HE BJIMSIET Ha BO3MOXKHOCTb
oOHapyX)eHHs 00bEKTa Pa3BEIKH.

Hekoropeie TCP nmpennasHaueHsl s oOecriedeHrs] aKTHBHOTO BO3JECHCTBUS Ha JOOBIS
OOBEKTHI, YbM CHTHAIBl OKAa3bIBAIOTCA B 3aJIaHHBIX [MANa30HaX IMOWUCKAa W OOHAPYKECHHS.
TexHuueckas ae3uHGoOpMaIis B TAKOW CUTYalluu MOXET oka3aTbcs HeapdekTuBHOM. [loaTomy
peanu3anus CTpaTerWd CKPBITUS OOBEKTa ABIsAETCS Ooyiee pauKadbHBIM HAMpaBICHHEM
npotuBoaelictBus TCP, dueM TexHudecKkas Ae3uHpOpMaIiusl.

OpnHako Ha MPaKTUKE YaCTO BCTPEYAIOTCS CUTYAIlMH, KOTJa HEBO3MOKHO 00ECIIeUUTh MPH
OTpaHMUYEHHBIX pecypcax HaJEeKHOE CKpbITHE O00beKTa (Hampumep, KPYIMHOTO 3JaHUS WIH
COOPYKEHHSI) I OT/IEIbHBIX JEMACKUPYIOIINX MPU3HAKOB (TaKWX, KAK MOIIHBIE HEMPEPHIBHBIE
JIEKTPOMArHUTHbIE M3JIy4YE€HUS PAJUOIJIEKTPOHHBIX U ONTHYECKMX CHCTEM Ha OTKPBITOM
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MECTHOCTH). B TMOAOOHBIX CHTyalMsX IEJIM MPOTHBOJCHCTBHS TEXHHUYECCKHM CPEICTBAM
pa3BeKU MOTYT JOCTHTaThCS TOJBKO TMPUMEHEHHEM METOJOB U CPEIACTB TEXHUYECKOU
Je3uH(POPMAIIHH.

Kpome paccMmoTpenHbix Mep mnportuBojeiictBus 1CP, mpenmonararonmx HOPMAalbHOE
(YHKIIMOHHPOBAHHE BCEX COCTABHBIX YACTCH CHCTEMBbI Pa3BEIKH, BO3MOXKHO IPOBEICHUE
AKTHUBHBIX JICHCTBHIA 110 BBISBICHUIO U BBIBEICHUIO U3 CTPOS DJIEMEHTOB CUCTEMBI Pa3BEIKH.
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TEHAEHINUU PAZBUTUSA AJEPHBIX CUJI OCHOBHBIX
TEXHOJIOI'MYECKHUX PA3ZBUTBIX CTPAH MUPA B XXI BEKE

AnHoTanusi. B crathe paccmaTpuBaeTcsi COCTaB CTPATETMUECKHUX SACPHBIX CHJI TaKUX
rocynapctB kak CIHA, Poccus, BenuxkoOpuranus, ®panuus u Kurail. PackpeiBaroTcs
nepcnektuBbl pa3putus Tpuanbl BC CIIA. CormacHo HOBoMy «O030py SAECPHOM IMOTUTHKH
2018 roma mpexycMaTpuBaeTCs NIEPEOCHAIIEHUE BCell cTpaTernueckoi Tpuaasl. Ha Onnxkaiiiiee
NECATHIIETUE 3aIUTAaHUPOBAHBI pa3pabOTKa MW MOJEPHH3AIUs aTOMHBIX MOJBOAHBIX JIOJIOK,
MEKKOHTHUHEHTAJIbHBIX OA/NIMCTUYECKUX paKeT U TsDKEIbIX OoMOapaupoBuinkoB. [lnanupyercs
COBEpIICHCTBOBAHUE CIIOCOOOB JOCTAaBKH U MPUMEHEHUS AJIEPHOTO OPYKUSI.

B nmanHO# cTaThe TakKe paccMaTpPUBAECTCSl COCTaB CTPATETMUYECKUX SACPHBIX cuil PD u
MyTHU X COBEpIIeHCTBOBaHUsA. [Iposomkenne cepuitHOro Mpor3BOICTBA PAKETHBIX KOMILIEKCOB
st PBCH, cTpouTenbCTBO pakeTOHOCIIEB YCOBEPIICHCTBOBAHHOTO IpoekTa st BM® Poccun,
noctpoiika pakeronocues Ty-160M2 niist BBC BC PO.

BenukoOpurtanust, sBisisick coro3HukoM CIIIA, MokeT Bceraa pacCUMTHIBATh Ha MOMOIUIH
u3-3a OKeaHa. bpuTaHCKUe cTpaTerudeckue siaepHble CHiIbl (PaKTUYECKHM HHTETPUPOBAHBI B
cucremy siaepHoro cruepxxuanust CHIA. Ilnanamu CTpOUTENbCTBA M PA3BUTUSI CTPATETMUECKUX
anepubix cun Opannun npegycmatpusaioch B 2018 romy 3aBepIIUTh MEPEBOOPYKEHHE BCEX
ITJIAPB. Tak ke peus uaet 00 06y1a1aHuy MOJHOLIEHHON Tpuanoi Kuraem.

KuiioueBble cji0oBa: cTpaTernyeckue siiepHbIe CUIIBI, TpHaaa, opyxue, 0oMOapIupoOBIIUK,
Oamnucruueckas pakera, [IJIAPD (mogBonHas jnoaka aToMHasi ¢ pakeTaMy OaNTUCTHUECKUMH),
pa3paboTKa, CTPOUTENBCTBO, MOJEPHM3ALMs, COBEPIIEHCTBOBAHHWE,  SJEPHBIH  KIyO,
ciepKUBaHUE, MOPAKEHHE.

Tyiingeme. Maxkanana AKI, Peceit, ¥npiOputanusi, Opanuus xoHe Kpitait
MEMJIEKETTEepl CHAKTBl CTPATETHSUIBIK SAPOJIBIK KYIITep KypaMbl KapacTbipbuiaabl. AKILI
TpHalachlH JaMbITy OoJialiarbl KapacThIpbUIabl. «SApoibIK casicaT kepiHiciHe» calikec 2018
KBUTBI OapiIblK CTPATETUsJIBIK TPUAAAHbl KaOJbIKTAay KapacThIpblaaabl. ATOMIBIK Cy acTbl
KaWbIKTapblH,  KOHTMHEHTApalblK  OaJUIMCTUKAJBIK  3bIMBIPAHIApPbl  MEH  KypJenl
O6omOanaymbulapsl 93ipJey MEH KAHFBIPTYABIH COHFBl OH JKbULABIFBL. JKeTkizy omictepiH
KETIAIPY MEH SAPOJIBIK Kapy-KapaKThl KOJIIaHy.

P® crparerusiblk sIposIbIK KYIITEPIH >KETUIIIPY KOJAAphl, CTPATETHUIBIK MaKCATTaFbl
3BIMBIPBIHJIBIK SCKEpJIEp YILIIH 3bIMBIPAHIBIK KEHICHJEPIH CEePHSUIBIK OHAIPICIH JKaIFacThIPY.
Peceiinin OT® yriH KeTinaipiires xo0aHbIH 36IMBIPaH TacyIIbUIAP/bI XKacay.

P® KK OKK ymiin Ty-160M2 3pIMbIpaH TacyIIbIIapabl 93ipiey.

¥Yaei6putanus AKIL omakracel GoiFaHABIKTaH, Kail yakpITTa OOJMAachblH TEHI3re MIbIFyFa
HUETTeHE ajanbl. bpurtanablk crparterusuiblk sapoiblk Kymrep AKHI  saponslk  KigipTy
KyHeciHe eHri3iireH. OpaHIMSIHBIH CTPATETHUIBIK SAPOJIBIK KYIITEPIH >Kacay »OHE IaMBITy
xocnapiapsiMeH 2018 Kputbl OapiblK OaUTMCTHKANBIK 3BIMBIPAHAAPMEH aTOMIBIK Cy acThl
KeMeci KaiTa KapynaHyzbl askraisl. ConpiMeH Katap KpiTaliMeH TOJIBIK TpHaJaMeH UeMJIeHYl
TypaJibl AUTBUIIBL.
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Tyiilin ce3aep: CTpaTeTUsIIBIK SAPOJBIK KYIITEp, TpHaaa, Kapy-Kapak, OomOamnayIibl,
OAJTMCTHKAIBIK 3bIMBIPaH, 0aNIMCTUKAIBIK 3bIMBIPAHIAPMEH aTOM/IBIK Cy aCThl KEMECI, a3ipIiey,
caiy, YKaHFBIPTY, KETULIIPY, SAPOJIBIK KIIyO, KiZIPTY, KO0.

Annotation. The article examines the composition of the strategic nuclear forces of such
States as the United States, Russia, Great Britain, France and China. The prospects for the
development of the triad of the US armed forces are revealed. According to the new 2018
nuclear policy review, the entire strategic triad will be re-equipped. Development and
modernization of nuclear submarines, Intercontinental ballistic missiles and heavy bombers are
planned for the next decade. It is planned to improve the methods of delivery and use of nuclear
weapons.

This article also discusses the composition of the strategic nuclear forces of the Russian
Federation and ways to improve them. Continuation of serial production of missile systems for
the strategic missile forces, construction of advanced project missile carriers for the Russian
Navy, construction of Tu-160M2 missile carriers for the Russian air force.

Great Britain, as an ally of the United States, can always count on help from overseas. The
British strategic nuclear forces are effectively integrated into the US nuclear deterrent system.
Plans for the construction and development of France's strategic nuclear forces called for the re-
equipment of all SSBNs to be completed in 2018. We are also talking about the possession of a
full-fledged triad by China.

Key words: strategic nuclear forces, triad, weapons, bomber, ballistic missile, SSB
(nuclear submarine with ballistic missiles), development, construction, modernization,
improvement, nuclear club, deterrence, defeat.

Emre HenaBHO Ka3anoch, 4TO MPOOJIEMBI SJIEPHBIX BOOPYKEHUIN MEPEMECTUINCH Ha BTOPOH
IUTAaH MEXAYHApOAHOU MMONIUTUKY. Benukue nep:kaBbl NOJAEPKUBAIOT NAPTHEPCKUE OTHOLICHHUS,
U UX apCceHajbl YMEHbBIIAIOTCS B COOTBETCTBUU C JIOTOBOPAMU O COKpAIIECHUHU SJICPHBIX
BoopykeHuil. C mnomomipto JloroBopa 0 HEpacnpoCTpaHEHUM SACPHOTO OPYKUS MHPOBOE
COOOIIECTBO YCMEUIHO NPENsATCTBYET PACHIMPEHMIO sJIepHOro kiyba. OHAaKo, OYEBHIHO, UTO
CUTyallusl KapJUHAJIbHO M3MEHMUJIAch. SIepHOE Opy’KHMe€ BHOBb NPEBPATHIOCH MJiI MHOTHX B
OJIMH U3 TNIaBHEHIINX, €CJIM HE CaMBbIi IJIaBHBIA HHCTPYMEHT MOJIUTUKH.

Cnucok sinepHbIX aepkaB mupa Ha 2020 rox HaCUUTHIBAET JIECATh OCHOBHBIX T'OCY/IapCTB.
JeBatb crpaH, oduuuansHo sBisonecs obnanatensmu OMII, oOpa3yroT Tak Ha3bIBaeMbIH
«SnepHblii KiTyO».

PaccMoTpuM B aHHOW CTaTh€ COCTaB CTPATETMUYECKUX SAJEPHBIX CHUJI OCHOBHBIX WJIEHOB
3TOro KiIy0a M MEePCHEeKTUBbI UX JaJbHEHIIEro pa3BUTHS.

Cmpameeuueckue sadepuvie cunvl (CAC) CIIA Opun co3manbl B 1946 rogy B BuIe
Crparernyeckoro apuanuoHHoro komanjpoBaHusi (CAK) Ha ocHoBe OomMOapAMpOBOYHOM
apuai  Oospmorn  manmepHOCcTH. C 1959 roma  cocraBHoit  wacteio CAK  cramm
MEXKOHTUHEHTAJIbHBIE OAIITUCTUYECKHE pakeThl HazeMHoro 6asuposanust (MBP). C 1960 rona ¢
BxoxkaeHneM B CSC ux MOpPCKOrO KOMIIOHEHTa — AaTOMHBIX TIOABOJHBIX JIOJOK C
OamnucruueckuMu pakeramu nojsoaHoro mnycka (IIJIAPB) — 3aBepmmiocs (opmupoBanue
CYIIECTBYIOIIEH M TMOHBIHE cTpaternuyeckoil smepHou Tpuagsl BC CHIA. C 1992 roga »sta
Tpuaza co crpareruueckumu OomOapaupoBukamu, MBP u IIJIAPH c Oamiuctuyeckumu
pakeramu (BPIIJI) Obuta cBemena mnon ymnpaieHue OOBEIUHEHHBIM —CTPATErHUECKUM
komanaoBanueM (OCK) BC CHIA.

MunncrepctBo o6oponsl CIIA 2 despans 2018 roma oOnapomoBamo HOBBIH «O030p
AIEPHON TOJIMTUKMW», KOTOPBIA OIpEAENNIl coaepxkaHue HOBoM siuepHou crparernu CIIIA. B
oTanuue OT mpeabaymero «O63opa suepHoit nonmutuku» 2010 roga, KOTOPHIN MpoOBO3IIIAIIA,
YTO POJIb SJEPHOTO OPYXHUS B cUCTEMe o0ecrieueHus: HaimoHainbHoi OezonacHoctu CILIA Oyner
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CHWKAThCA, a SIZICPHBIC apceHalbl — COKpamarbes, «SAnaepupiii 0630p 2018» BHOBH BO3BOAUT
SIIEPHOE OPYKHE B KIFOYEBOM MHCTPYMEHT oOecreueHus: HarmoHanbHOU Oe3omacHoctu CIIIA,
KOTOpBI HYXHO MOJEPHU3UPOBAaTh M MaKCHUMaJbHO IIHPOKO MCIONb30BaTh MJI CaMbIX
paznuuHbIX 1eneld. CorlacHO 3TOMY JOKYMEHTY IpelycMaTpuBaeTcsl IEpEOCHAlCHHE BCe
CTpaTeruuecKoi Tpuabl.

Cuiel IIJTAPB (nmonBojHas j1o/ika aToMHas ¢ pakeTaMu Oaiuctuyeckumu). KoHTpakT Ha
pa3paboTky u ctpoutenbctBo 12-tu HOBBIX IIJIAPBH «KomymOusa» 3akmouen BMC CIHIA ¢
CYJIOCTPOUTENIbHON Koprnopauuend «JlxeHepan naiiHeMukcy». IlpenycMoTpeHo, 4YTO JOIKa
«KonmymOus» Oyaer MMeTh MPUHIMIIHAILHO HOBYIO CXEMY IMOJHOTO SHEProJBMKEHUS U X-
00pa3Hblil pyib B KOpMOBOM okoHeuHOCTH. Ee cranmaptHoe BogousmenieHue craHer Ha 2000
toHH Tskenee [IJIAPB tuna «Oraito», a konumdecTBO myckoBbiX ycTaHOBOK BPILJI cokpaTtutcs
no 16 enuHUI, TONOBHas W3 KOTOPhIX mocTynmuT B Jkcmyaramuioo B 2031 roxy. Ilo
cymecTByromuM rianam rojioHas [IJIAPB tuna «Komymous» 3aknaapiBaercs B 2021 1., BTOpas
— B 2024 r., nocaenyromue aeciatb — B 2026-2035 rr., a 60eBoe MaTpyIupoBaHUE OHU HAYHYT B
2031-2042 r.r. c pacuéToM AalbHEHIIero HaX0XACHU Ha 00EBOM JIeKYpPCTBE B MOpe HE MEHee
ST MOJBOJIHBIX JOJOK 3TOr0 THIIA.

Kpome Ttoro, B «SnepHom o0630pe 2018» BrmepBbie 3asBICHO O HaMEPEHWU OCHACTUTH
«uebonpmoe» xonuuectBo BPIII (GammmcTrueckux pakeT moaBoaHoro mycka) «TpaiimeHT-2
(D5)» mMonudunmupoBaHHBIMU CYHIECTBYIOIIUMU SIACPHBIMH OOETOIOBKaMHU il 00ecredeHus
BO3MOXXHOCTH MX MOJpPbIBA Ha Majoi MOIIHOCTH. Kak cumTaercs, 3T0O MMeeT Ba)KHOE 3HAUECHUE
JUISL COXpaHEeHHsI HaA&KHOTO CHIEPKUBAHMUS MPOTUB PETHOHAIBHOM arpeccud B YCIIOBHUSX
npesocxocTBa Poccun Haa CIIIA no TakTHYECKOMY SIIEPHOMY OPYXKHUIO.

Cuiibl MBP: 151 coxpanenus pewatoiieid poiu MBP B cTparernueckoit siiepHoit Tpuaae B
CHIA pa3zpaborana mporpaMma 3amMeHbl pakeTHOro komiuiekca ¢ MBP «Mwunutmen-3» Ha
HIePCIIEKTUBHBIA CTPATETUUECKHI PaKeTHBIM KOMILICKC HazeMHoro OasupoBanus (Ground-Based
Strategic Deterrent, GBSD), xoropast Haunércsi B 2029 rony.

Kak 3asBneno B «Snepuom 0630pe 2018», CIIIA mpoBeayT MOJAEPHU3AIMIO HAXOSIIMXCS
Ha BOOPYXKEHHM TsKENbIX OomOapaupoBuinkoB B-52H u B-2A, 4TO MO3BOJUT COXpaHUTh MX
3¢ hekTUBHOCTH B OYIyIIEM M OJHOBPEMEHHO Pealu3yIOT MporpaMMy pa3pabOTKU U MPUHSATHS
HA BOOPYXKCHHE IEPCIEKTUBHOTO Tspkéinoro OomOapmupoBmuka B-21  («Petimepy).
Bombapnuposmuk B-21 («Peiinep») mpeacraBuser coboil nanbHelimiee passutne Th B-2A
(cxema «wierarollee Kpbulo»), HO MO CBOMM pa3MepaM OH OyAeT HECKOJbKO MEHBIIUM, YeM
HpPEeIEeCTBEHHUK. DTOT caMoJieT OYAeT ClIOCOOEH HECTH KaK sJIEPHOE, TaK U OOBIYHOE OpYIKHE.

Ha 3ameny KPBB (kpeuiateie pakersl BozaymHoOro OasupoBanus) AGM-86B mpuupér
nepcriektuBHas KPBB, monyuuBmias nammenoBanue LRSO (Long-RangeStand-Off). «Ilo
umerorieiics mapopmarun, KPBb LRSO 0yaet u3roToBISITECS C HCIIOB30BAHHEM TEXHOJIOTHH
«crency, e€ nanbHocTh noséra Moxer coctaBuTh 3000-3500 kM mpu cpenneilr ckopoctu 800
KM/4ac, a OCHaIIaThCs OHA JOJKHA KaK SIEPHOM, TaKk M OOBIYHOM OoeBoi uacThio. Cucrema
yIpaByIeHUs MOJETOM OyIeT KOMOMHUPOBAHHOM, BKIIIOYAIOLIEH B ce0s MHEPIMAIBHYIO CUCTEMY
yIOpaBiIeHUS Ha JIa3epHbIX TUPOCKONAaX, KOPPEKTUPYEMYI IO JAaHHBIM KOCMHYECKOMN
panuonaBuranuonHo cucteMbl (KPHC) «HaBctapy, KoppensinoHHO-9KCTPEMAIBHYIO CUCTEMY
tuna PTAN (Precision Terrain Aided Navigation), cucteMy KOHEYHOTO HaBEAEHHUS C TOMOIIIbIO
OINITUKO-3JIEKTPOHHOW JTMOO PaJuOJIOKALMOHHONW TOJIOBKM camoHaBeneHus. Ilo onenke, Takas
CHUCTEMa YIpaBJICHUs MOJETOM PAKEThl 00ecreynT €€ BBICOKYIO TOUHOCTh cTpeibObl (KBO He
xyxe 3-5 m) [1].

Cmpamezuueckue soepuvie cunvl Poccuu TpaJulIMOHHO BKJIIOYAIOT TPU KOMITIOHEHTA —
Ha3eMHbII, MOPCKOW M BO3AYIIHBIA, B COCTaBE KOTOPBIX HMEIOTCS CleAyIonme OoeBble
CpeacTBa:

B coctraBe PBCH — 46 pakeTHBIX KOMIUIEKCOB IIaxXTHOro G6aszupoBanus P-36M2 (PC-20B)
«Boesona», 30 paker YP-100H YTTX (PC-18bB) (Hepa3BepHyTHIX), 36 TOABIKHBIX TPYHTOBBIX
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paketHbix kKomiuiekcoB (III'PK) PT-2IIM (PC-12M) «Tomosb» (TOCTENEHHO CHUMAETCS C
Boopyxenusi ¢ 3amenoit Ha III'PK «pc»), 78 pakernbix kommiekcoB PT-2IIM2 (PC-12M2)
«Tomonb-M», B ToM unciie 60 — maxtHoro 6asupoBanus u 18 moaBmxHbIX, 6omee 120 ITI'PK
PC-24 «pcew, u 20 «SpcoBy» miaxtHoro 6azupoBanus [2].

B cocrae BM® — miecTh pakeTHBIX MOJABOJHBIX KpeiicepoB mpoekta 667bJIPM, kaxablii
u3 kKoTopeix HeceT 16 BPILJI P-29-PMY «Cuneay/«Jlaiinep», nea PIIKCH mpenmecTByromero
npoekta 667BJIP (B 60eBOM cocTaBe HAXOIUTCS OJMH KOpalib 3TOTO THIA), HECYIUX 1o 16
BPIT P-29PKVY-02, u Tpu pakeroHoca HoBoro npoekra 955 «bopeit», Hecymux mno 16 paxer
P-30 «bynasay» [2].

B cocraBe BBC Poccun Haxonsrcest 76 Tskenbix OomOapaupoBmukoB Ty-160 u Ty-95MC.
B Hacrosimiee Bpems, ecnu Opath OmmkHecpounyto nepcnektuBy, CSAC PO coBepiieHCTBYOTCS
HeckonpkuMu nyTsamu: ans  PBCH  mponomkaercss cepuilHoe NPOU3BOACTBO PAKETHOIO
KOMIUIeKca «SIpcy, mapaieiabHO ¢ BBIBOJOM M3 OoeBoro cocraBa «Tomomnei» u
«BoeBon». Kpome Toro, 1o konua roga B coctaB PBCH BoliayT niepBbie JIB€ pakeThl KOMILIEKCA
«ABaHrapy», OCHaIlleHHbIE TUIIEP3BYKOBBIMH IIAHUPYIOIIUMHU OJIOKaMHU.

Hnss BM® Poccum cTposITCsi pakeTOHOCIBI YCOBEPIICHCTBOBAHHOTO IpoekTa 955A
(mepBbiii kKOpabsp dTok Momudukanuu, K-549 «Kusa3p Brnagumupy, BolgeT B coctaB ¢jiora B
stoM roxy), miss BBC mpoBomutcs monepHm3amnmsi pakeroHocueB Ty-95SMC u Ty-160 B
Bapuantel Ty-9SMCM u Ty-160M. B Oonee oTaajieHHOM MEpCHEKTUBE B  COCTaB
CTpPaTeTUYECKUX SACPHBIX CWJI HAYHYT BBOJUTH HOBBIA TSDKENBIM KOMILJIEKC IIIaXTHOTO
OasupoBanus — «Capmar», a B cocraB BBC moctynsat pakeroHocubl Ty-160M2 HoOBOIA
noctporku. Kpome Toro, aHoHcupoBaHa 3akiiagka B mHTepecax BM® Poccum eme ugerbipex
pakeToHOCIEeB mpoekta 955A [2].

Cmpamezuueckue soepuvie cunvl (CAC) Beruxobpumanuu BBITIASAAT HAMHOTO CKPOMHEE
[0 CPaBHEHUID C POCCUHUCKUMHM WJIA aMEpUKAHCKMMHU. [IpuunHa HE TOJBKO B MEHBIIEM
KOJIMUECTBE sIIepHBIX 00erosoBok (225 akTuBHBIX npotuB 1,7 Thic. y PO u CIHA). Jlonnos,
aBisisick coro3HUKOM CIIIA, MokeT Bcerjja pacCUMThIBaTh Ha IOMOIIb U3-3a OKeaHa. bputaHckue
CAC ¢akTruecku MHTETPUPOBAHBI B cucTeMy sfepHoro caepxuBanus CoeanHEéHHbix LllTaros.
ITpeMbep-MUHHUCTP KOPOJIEBCTBA COXPAHSET MIPAaBO HA CAMOCTOATEIBHOE PELICHUE O HAHECEHUN
AJIEPHOTO yJapa, HO IIPH 3TOM TECHO KOOPAUHUPYET AeicTBUA ¢ [IeHTaronoMm.

OcHo6HbIM NpeOHa3HaueHueM cmpame2uieckux s0epuvix cunl Ppanyuu B MUPHOE BpeMsl U
NepUOJ HETIOCPEICTBEHHOM YIpO3bl arpecCuy SIBJIIETCS AEPHOE CACPKUBAHUE, B XO€ BOCHHBIX
JNEUCTBUM C TNPUMEHEHUEM SIEPHOTO OpYXKHS — TMOpPaKEHUE KPUTUYECKH BAXHBIX U
CTpaTerMuyeckux OOBEKTOB BEPOATHBIX IPOTUBHUKOB IIyTEM HAHECEHMsI PAKETHO-SIIEPHBIX
yaapoB. PykoBogIIMMH JOKYMEHTaMH ONpPEESIeH JIJIsl HUX CIEAYIOIIHUM COCTaB 3a/1ay: siIEpPHOE
CAEpKUBAaHUE BEPOATHBIX NPOTUBHUKOB; mnpuBereHue CAC B BwicuMe cTeneHH O0eBOM
TOTOBHOCTH C paccpelioTOYEHHEM CHUJI M CPEICTB; 3a0JIarOBpEMEHHOE MpeayIlpexaeHue
MPOTUBHUKA O BO3MOXHOM npuMmeHeHnn CSAC; npuMeHeHue ux Kak caMOCTOSATEIbHO, TaK U BO
B3aumojieiicteun ¢ CIIIA u BenukoOpuranuelr B ciydae KpaifHero oOOCTpEHHsI BOEHHO-
MOJIMTUYECKONW M cTparernuyeckoil oOctaHOBKM B EBpore W BO3ZHMKHOBEHMM YIpO3 >KM3HEHHO
BAKHBIM HMHTEpPECAM CTpPaHbl; MOJATOTOBKA M HAHECEHUE MACCHPOBAHHBIX PaKETHO-SIAEPHBIX
y1apoB C I1IeJIbI0 OPaKEHUsI OPraHOB TOCYJaPCTBEHHOI'O M BOCHHOI'O YIPABJICHUS, BAXKHEUIITNX
BOCHHO-TIOJIMTHYECKUX [IEHTPOB, BOEHHBIX U IKOHOMUYECKHX OOBEKTOB.

Jns pemieHust 3TUX 3a/ad CO3/1aHa CTpaTernyeckas siiepHas auaga dpaHuuu B COCTaBe
MOpPCKOTO (aTOMHBIE pPaKEeTHble TMOABOJHBIC JIOAKH) W BO3/YIIHOTO (CaMOJEThI-HOCUTEIH
AJIEPHOTO OPY>KHs1) KOMIIOHEHTOB.

[Tnanamu ctpoutenscTBa U pazputus CAC Dpanmum npemycmarpuBaiocs B 2018 r.
3aBepminTh nepeBoopyxkenne Bcex IIJIAPD na pakerst M5S1. C 2020 r. niaHupyeTcsi OTKPBITh
HoByto HUP B unrepecax cozganus [IJIAPB noBoro nokosnenus u nepcrnektuBHoi bPI1JI.
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[lnanamMu crpouTenbcTBa W pa3BuTUS Bo3AymHOro kommoneHta CSC x 2019 r.
IUTAHUPOBAJICS BBIBOA M3 OoeBoro cocraBa BBC uctpebureneit Mirage 2000N u 3ameHa ux
camosnetamu Rafale F3, a Takke pa3paboTka HOBOM KpbLIaTo# pakeTsl [3].

Cerognst Ilexkun o0OnagaeT TMOJHOLGHHOM «TPUALOW» — OPYKHEM  MacCOBOTO
YHUUYTOXKEHUS, Pa3BEPHYTHIM Ha BO3AYIIHBIX, HA3EMHBIX U MOPCKUX HOCUTEISX.

Kurail mocnenoBareabHO MOAECPHHU3UPYET CBOM apceHai. B wactHocTH, B okTsa0pe 2019
rojga Ha napane B IlekuHe BmepBble MPOAEMOHCTPUPOBAIN OAJUIMCTUYECKYIO PaKeTy CpeaHen
nanpHoct DF-17, GoeBasg wacth KOTOpO#l, 1O cioBaMm KuTaiickux rocynapcrBeHHsix CMU,
MOJKET pa3BUBaTh T'MIIEP3BYKOBYIO CKOpOCTh. Takum oOpa3om, KuTaii MOKHO cUMTaTh BTOPOIi
nocine Poccun nepxasoii, 001aiaro1ieil THIep3BYKOBBIM OPYXKHUEM.

Cornacao poxmany The Military Balance MexayHapoaHOTO MHCTUTYTa CTPATETHYECKUX
uccienoBanuil (IISS), mopckas kKoMIIOHEHTa cuil AepHOro caep:kuBaHus Kuras npencrasiieHa
YETBIPbMsI aTOMHBIMU TOJBOAHBIMHE Jiofkamu Tpoekta «L[3uap» (JIN, Tun-094). B Hacrosmee
Bpems Kutaii paspabaTpiBaeT CTpaTerHuecKue IOMJIOAKH HOBOTO TokojeHus «Tumn-096y,
CTPOUTEIBCTBO KOTOPBIX IUIAHUPYETCs 3amycTuTh B Hadase 2020-x roaos [4].

Kuraiickue O6oMOapaupoBUIMKK TpeacTaBieHbl camosietom H-6. CormacHo  TeKCTy
nokiana IleHrtarona co ccbuikoi Ha kutarickue CMU, MoaepHm3upoBaHHBI camosier H-6K
ABJII€TCS OOMOAPIUPOBIIMKOM JIBOMHOTO Ha3HAUY€HUs, KaK JUUIsl BBIOJIHEHUS SJIE€PHONM MUCCHH,
TaK U ¢ OOBIYHBIMU OOMOaMH.

B nacrosimee Bpems Ilekun paspabaTbiBaeT cTpareruueckuid 00MOapAMpOBILIMK HOBOI'O
nokoneHusi H-20. Ero manpHOCTH mosieTa COCTaBUT HE MEHEE BOCHBMH C IOJIOBUHOM THICSY
KHJIOMETPOB, Macca IMOJIE3HON Harpy3Ku — 10 JecsATH TOHH. OTMedaeTcs, YTO HOBBIM KUTAMCKUN
O60MOapIUPOBIIUK MOKET A€OIOTUPOBATH B CIEAYIOIIEM JecATHIEeTUH [4].

Bce snepHpie rocymapctBa — kak odunuanbHo mnpusHanHeie (CLIA, PO,
Bemukobpuranus, @pannus, KHP), Tak u ne-tope HenpuzHanusie (M3panns, Manus, [Takucran)
— MPOJOJDKAIOT MPUICPKHUBATHCS Kypca Ha JUIMTENIBHOE COXPAHEHHUE SAEPHBIX BOOPYKEHUU.
OTOT B3ATHIM SIIEPHBIMU TOCYIAPCTBAMH KYpC MOAKPEIUISIETCS pealu3yeMbIMU UMU MEPAMHU 10
COBEPIIEHCTBOBAHUIO CBOUX SIEPHBIX CUJI, KOTOPBIE IPEIONPEAEIIAIOT TEHACHIIMY UX PA3BUTHUS.

«Tem epemenem cmpanvr HATO 6o enase c¢ CILLA npeocmasnaiom ons Poccuu ece
bonbuwyio y2po3y, — MHLIET aHATUTUK KUTACKOrO BOGHHOIO Moprana «YKyHrol3l0HbBaHY. —
Ilocne mozo kax CLIA eviunu uz JJPCM/] 6 2018 200y, CHB-III, noonucannvuii ¢ 2010 200y,
Cmain NocieOHUM 002080POM NO KOHMPOIIO HAO 80opyxceHuem, He oarouum Poccuu u CILLIA
yempoums  20HKY 8oopyaicenuu. Ilo ycnoeusm, npu cozanacuu pocCUtickou U amepuxancKol
cmoponsl, no ucmevenuu cpoka oozosopa CHB-l 6 ¢espane 2021 200a, on 6yoem npoonen
euje Ha namv Jemy».

Od¢ununanbHOE MpeagoxkeHue o npoaseHuu gorosopa Poccus BHecna B HosiOpe 2019 rona,
HaniomuHaeT oH. [IpaBurensctBo CIIA chenano Bua, 4ro oOCyXIaeT MpOAJIEHHE JOroBOpa,
a BMECTE C T€M CTaJ0 aKTHUBHO HapallMBaTh SiJ€pHblE CHJIbI cTpaHbl. M3 Gromxera Ha 2021
(MHAHCOBBIN T'0J] BUIHO, YTO aMEPUKAHCKOE MPABUTEILCTBO IUIAHUPYET BhIIEIUTh $ 28,9 Mupn
HAa MOJICPHU3AIMIO WMEIOIIUXCS CHCTEM siiepHOro Boopyxkenms w $ 19,8 wmupn Ha
COBEPLICHCTBOBAHUE SAJIEPHOTO OPYXKHS, HAXOAAIIETOCs B 3aI1ace.

[To uadopmaruu, comepxamieiics B gokinane bromkerHoit cimyxObr Konrpecca CIIA,
k 2028 roxay crpana notpatut $ 494 mupa Ha 00CITy)KMBaHHE Y MOJICPHU3AIMIO CTPATETHYECKUX
sIepHBIX cui [5].

Kuralickuii BoeHHBIN mOpTan «YKyHIOL3IOHBBAH» HAIlOMUHAET: Mpe3uJeHT Biagumup
[IytTuH roBOpWJ, YTO B POCCUHWCKOM KOHLENIMM IPUMEHEHHs SJIEPHOTO OPYXHUS HET
NPEBEHTUBHOTO ynapa, Poccus OyneT NpuMeHsTh sIepHOe OpYXKHE TOJIBKO B Cllydae HaraieHus
Ha €€ TEPPUTOPHUH.

«floepnoe opyacue byoem npumeHeno MOAbKO 8 Kauecmee KpaiHeu mepsl Ol 3aujumsl
eocyoapcmeda, 0OHaKO NOCMOsIHHbIEe OeliCmeus, Komopble 8 nocjieonee 8pems npeonpuHuMalon
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CIUIA u Poccus ¢ soepuvimu cunamu, 20860psm 0 mom, YMmo 20HKA SLOEPHBIX B00PYHCEHUL MeHCOY
08YMSL SMUMU CIPAHAMU He 3AKOHYUNACL C 3a8epuieHuem XoJl00HOU 60uUHbl. Bozmooicno, 1oou
3a0eCnoKOUNUCy He 3ps. MUp HUK020a He Obll HACMOILKO ONU30K K SOEPHOMY KPUSUCYY, —
3aKJTFOYAeT U3JaHHE.

B onHoM u3 m3manwmii xxypHana «broieTens yueHsIx-saaepmukoB» (Bulletin of the Atomic
Scientists) nmyONMKYIOTCSI MaTepualibl O TOM, KaKUE Yrpo3bl YEJIOBEYECTBY HECYT SICpHOE
Opy)XHe, HU3MEHEHHE KJIMMaTa IUIaHeThl M HOBble TexHoyorud. Ha o00noxke >xypHana
n3zo0paxensl «Yacel CyqHOTO JHS», KOTOPHIE MOKA3BIBAIOT BPEMs, OCTABIIEECS IO SIECPHOTO
karakiau3ma. Cerogus Ha «Hacax CyaHOro AHS» — MATh MUHYT 0 MOJYHOUU. DTO 3HAUHUT, YTO
YPOBEHBb HANPSHKEHHOCTH B MUPE JOCTUT KPUTUIECKOTO.
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MPHTH 78.19.03
3.A.YABBIIOB!

1 .
Boenno-uncenepnviii uncmumym paouosieKmpOoHUKY U cessu,
2. Anmamul, Pecnybonruxa Kazaxcman

OIIbIT BOEBOI'O TPUMEHEHMUS 3PK C-75M3

AHHoTauusi. B mocinegnue roasl B MHpE BBIPOCIA POJb M AKTYalbHOCTh BOWCK
IPOTUBOBO3AYIIHOW 00OPOHBI, pa3paboTaHbl M NPUMEHEHbI B O0EBBIX YCIOBUAX Psii HOBEHIINX
3CHUTHBIX pAKETHBIX CHUCTEM, TaKhe Kak 3eHUTHas pakerHas cucrema C-350 u C-400.
[IpuMeHeHHEe yKa3aHHBIX 3E€HUTHBIX PAKETHBIX CHCTEM II03BOJIMJIO 3HAYUTENIBHO IOBBICUTH
3 PEKTUBHOCT 36HUTHBIX PAKETHBIX BOMCK M UX PE3yJbTaTUBHOCTD, YTO SBISETCS OSCCIIOPHBIM
JI0Ka3aTelbCTBOM IIPABUIBHOCTH BEKTOpa pPAa3BUTHUS BOWCK MPOTUBOBO3IYLIHONH OOOPOHBI
CTpaHBbI.

[Tpu 3TOM HEOOXOAMMO OTMETUTH, YTO BCE UMEET CBOE HAYAJIO U UCTOPUIO CTAHOBIICHUS.
3HaHUE WCTOPHH JAaET HAM BO3MOXKHOCTH NPOAHAIM3MPOBATH PA3BUTHE W CTAHOBJICHHE BOWCK
IPOTHBOBO3AYIIHOW 000poHBI. B nocienyromnem aHaau3 npomuibix 00eBbIX 1€HCTBUN 36HUTHBIX
PaKeTHBIX BOWCK, B YaCTHOCTH, 3E€HUTHOIO pakeTHOro komiuiekca C-75M no3BoauT Ham
IPOTHO3UPOBATh Oynyliee pa3BUTHE BOHCK NPOTHBO3AYLUIHOH OOOpOHBI B LEJIOM U IO
COCTABIISIIOLINM YacTsIM, IPH TOM HE JIOIyCKasl paHee COBEPUICHHbIC OMMOKH U MPOMaxu, W
HOJArOTOBUTCS K OYAYIIMM JIOKaJIbHBIM KOH(IMKTAM U BOIHAM C UX YYacCTHEM.

KiioueBble cjioBa: 3¢HUTHAs pakeTHas cucTeMa, OOeBble NEUCTBUS, aHAINU3, BOMCKA
IPOTHBOBO3AYIIHOW OOOPOHBI, NPOTHO3, OMIMOKM U TPOMAXH, JIOKAJIbHBIH KOH(IIUKT,
3P PEKTUBHOCTD, PE3YIBTAT, UCTOPHS Pa3BUTHSI, BEKTOP.

Tyiiinaeme. CoHFbI XKbULIAPHI AJIEM/JIE dye 1a0ybUIbIHA KapChl KOPFAHbIC KYLITEPIHIH peJll
MeH e3eKTUIIr apTThl, C-350 xoHe C-400 CUAKTHI 3eHUTTIK-3bIMBIPAH/IBIK XKYHenepaiH Oipkarap
JKaHa TYpJiepl o3IpJjeHl >KOHE YpPBIC KarnalblHAa KOJJIAHbULABL. byn skyienepnl KoimaHy
3€HUTTIK-3bIMBIPAH/IBIK KYLITEPIHIH THIMALIIN MEH OJIapJblH THIMIUIIH eIoyip *akcapTThl,
Oyt enziiH dye malybUTbIHA KapChl KOPFAHBIC KYIITEPiH AaMBITY BEKTOPBIHBIH JYPHICTHIFBIHBIH
naneni 00JIbIn Ta0bLTAE.

Bapnblk HopceHiH ©3 0acTaybl jKOHE KajblITacy Tapuxbl Oap €KeHiH aral ©TKEeH JKOH.
Tapuxtel Oty 6i3re oye malybUIbIHA Kapchl KOPFaHBIC KYLITEPiHIH JaMybl MEH KaJbIITaCYbIH
Tannayra MYMKIHIIK Oepefl. 3€HMUTTIK-3bIMBIPAHIBIK KYIITEpAIH aTanm aiTtkanga, C-75M
3€HUTTIK-3bIMBIPAH/IbIK KELIEHIHIH OTKEH OCKEpH Ollepalusulap/blH Kesleci Tanjgay kesinae 013
oye malyblIbIHA KapChl KOPFAHBIC KYIITEPiHIH OOJaIlaKTarbl JaMybIH OOJDKall ajlaMbl3 >KOHE
oNapJblH Kypampaac OejikTepi TYpFbICBIHAH, OYpBIH KATENIKTep MEH araTThIKTapAbl jkKacamai
OoJamak KepruTiKTi KaKTBIFBICTAp MEH COFBICTapFa JailbIH/1a]IaMbI3.

Tyiiin ce3ep: 3eHUTTIK-3bIMBIPAHIBIK KY€, )KaybIHTEPIIIK OPEKeT, Taniay, oye KOpFaHbIC
ocKepiepi, OoiKay, KaTeKTEp MEH araTThIKTap, JKEPrUTKTI KaKTBIFBIC, THIMIUIIK, HOTHXKE,
JlaMy TapHuXbl, BEKTOP.

Annotation. In recent years, the role and relevance of air defense forces has grown in the
world, and a number of new anti-aircraft missile systems have been developed and used in
combat conditions, such as the S-350 and S-400 anti-aircraft missile systems. The use of these
anti-aircraft missile systems has significantly increased the effectiveness of anti-aircraft missile
forces and their effectiveness, which is an indisputable proof of the correctness of the vector of
development of the country's air defense forces.
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At the same time, it should be noted that everything has its beginning and history of
formation. Knowledge of history gives us the opportunity to analyze the development and
formation of air defense forces. In the future, the analysis of past combat actions of anti-aircraft
missile forces, in particular, the S-75M anti-aircraft missile system will allow us to predict the
future development of anti-air defense forces in general and by component parts, while avoiding
previously committed mistakes and blunders, and prepare for future local conflicts and wars with
their participation.

Key words: anti-aircraft missile system, combat operations, analysis, air defense forces,
forecast, mistakes and blunders, local conflict, effectiveness, result, development history, vector.

AHanu3 pe3yJbTaTOB MW YCJIOBUH BBINOJHEHHS NyCKOB 3YP paeT BO3MOXKHOCTH
IIPOCJIEIUTD 3BOJIIOLIMIO PA3BUTHUS CPEICTB BO3AYIIHOIO HANAJEHUs IPOTUBHUKA U TAKTHUECKUX
PUEMOB WX HCIOJB30BAaHUS U B TO K€ BpPEeMsl PacCMOTpPETh XapaKTepHble OCOOEHHOCTHU
COBEpLIEHCTBOBAaHUA O0eBoro npuMmeHenus 3PB.

1965-1968 ee.

3eHUTHbIE paKeTHbIE Boiicka BbeTHaMa B onuceiBaeMblil epro] 60eBbIx aencTBuil (1965-
1973 rr.) umenu Ha Boopyxenun 3PK CA-75M, a 3PB Erunra u Cupun ucnonszoBanu 3PK
CA-75MK, C-75, C-75M u C-125. B uucne yanutoxxennoix 3PB camoineroB 76% npuxoaunoch
Ha COBPEMEHHBIE 10 TeM BpeMeHaM o0pasiibl 6oeBbix Mammu CIIA u Uspauns (F-111, F-4, A-
4, A-7n np.).

B Havane npuMeHEHHE 3€HHMTHBIX pPAKETHBIX BOWCK BBUIY HX MAJIOYHCIECHHOCTH
OCYIIECTBIISIOCH B LIEJIIX HAHECEHUs ITPOTUBHUKY BHE3AIHBIX YIapOB B OCHOBHOM U3 «3acajy.
[Ipu »TOM CTpenbOBl MNPOBOAMINCH B TOM Cly4ae, Korja oOcTaHoBKa oOecreunBala
HAUBBITOJIHENIIINE YCIIOBUSL CTpenbObl. B 3TOT mepuon amepukaHckas aBHalMs HE CMOIJIa
npoTuBonocTaBuTh 3PB cyliecTBeHHBIX KOHTPMEP U TIOHECa 3HAUUTENIbHbIE TOTEPH.

PesynbraTel nepBeix 60eB, cnoxuBiuecs He B moib3y BBC CILA, mocayXuii TOITYKOM K
NepeMeHe B3IVISIIOB aMEPUKAHCKOTO0 KOMaHIOBaHHMA Ha OoeBoe NpHMEHEHUEe aBualuu. B
JalbHEWIIEM yCIIOBUS OO0EBBIX CTPENbO YCIOXKHSUIUCH MO CIEAYIOIIMM HampaBiICHUSIM:
yBEJIMYEHUE TIIJIOTHOCTH HAaleTa; MCIOAb30BaHME MalblX M NPEIeNbHO MalblX BBICOT;
NPUMEHEHHE PaJluONPOTUBOICHCTBUS; TPUMEHEHNE MaHEBPa MPOTUB YIPABIEHUS U CTPEIHObI;
opranuzaius noaasineHus 3PK pakeTHO-O00MOOBBIMU ynapaMu. AHalW3 pe3yabTaTOB CTPENbO
MOKa3bIBaeT: 3(PPEKTUBHOCTh CTPENbObl B MPOCTHIX YCIOBHUSX MPAKTUYECKH OCTaBalIach
HEM3MEHHOM B TEUeHHE BCEro MepHoja; BIMSIHHE MaHEBpa IMPOTHB CTPEIbObI CYIIECTBEHHO
CKa3aJloCh TOJIbKO Ha HAdyaJbHOM JTane ero npumeHeHus (1966 r.); cyliecTBEHHO CHUXallach
3QPEKTUBHOCTh CTpeabObl IO Mepe HapallMBaHUs paJUONPOTUBOJEHCTBUA, a TaKxke
IPUMEHEHHUS MaHEBpa IMPOTUB CTPEIbObl B YCIOBUSAX PagUONPOTUBOACUCTBUS; CHUKECHHE
3¢ (HEeKTUBHOCTH CTpenbObl M0 OecnuIoTHBIM camoieraMm-pa3BequnkaM (bCP) oObschsercs
TJIaBHBIM 00pa3zoM nepexoaoM oT ucnoiab3oBanus bCP tunma PQM-34 x npumenennto bCP tuna
1473, ¢, f.

CHuxenue >(pQGEeKTUBHOCTH CTpeNbObl B KOHIE MEpUoJa SBUJIOCH TaKXKe CIEJACTBUEM
YCUJICHHUST OTHEBOTO BO3JEHCTBHMS 10 CTAPTOBBIM U TexHuW4eckuM mno3uimsMm 3PB. Ilpu
MIPOBEJICHUN MAaCCHPOBAHHBIX yaapoB ais nojasieHus 3PK Boyaensnch cnenuanbHble TPYIbl
camoJeToB, ocymecTBisatomue yaapsl no CII ¢ momouipo IpoTHBOPAAHOIOKAIIMOHHBIX PAKET
(ITPP), a Taxxxke HYPC u 6ombGamu. B HekoTopbix ciydasx 3amycku [IPP BeiHyXmamu pacdersl
3pAH TpeKpalarh CTpenb0y IMocie MycKa pakeT. YCIOKHEHHE YCIOBUH CTpenbObl BHECIO
0CcO0eHHOCTH B 00eByI0 paboTy pacueToB 3pAH. OCHOBHBIM CIIOCOOOM COIPOBOXK/ICHHUS €N B
yenoBuax POII crano pyunoe compoBoxaenue. B 1965 r. B PC 6bu10 mpoBeneno 29% crpens0,
B 1968 r. - 85% ctpens0. PesymbraThl cTpenbd NpU pydHOM COMPOBOXKICHHH BO MHOTOM
3aBHCENH OT CyObEKTUBHBIX OLIMOOK ONEPAaTOPOB M OT YPOBHSI UX IMOATOTOBKH.
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O6mme pesynapTaThl 0oeBbiX cTpenbd 3PB Bo Bretname m Ha bmmkaem Boctoke
IpUBENEHBI B Ta0I. 1.
Ta6auna 1 - Oomue pe3yabTaTsl 60eBbIX cTpeasd 3PB Bo BoerHame n Ha Ban:xnem Boctoke

Pacxop paker
CrpaHa Konuyectso Konuyectso JththexTuBHOCTD
cTpens6 YHUYTOXEHHbIX

Cpepnuit cTpenbobl

pacxop
Ha OfIHY LENb

ueneu

1965-1968 rr. BbeTHam 1908 850 3055 38 045
1969197117, Boetvam 282 90 418 46 032
‘ Eruner b 264 83 026

1972-1973 rr. BbeTHam 1182 430 2104 49 0,36
OkTs6pb 1973 1. Emnef 228 118 665 56 0,52
Cupns 164 91 325 35 055

Beero BbeTHam 3372 1370 5777 42 0,41
Erimer 352 150 wy 62 042

Cupus 164 91 325 35 055

[IpuMeHeHHe TNPOTUBHUKOM MaHEBpa MPOTUB CTPEIbObl MPAKTUYECKHU IPHUBEIO K
0e3pe3yabTaTHOCTU CTpesb0 Ha JalbHEW TIpaHULE 30HBI IOPAKEHUs, TaK Kak IO0cie
oOHapy KeHUs ITyCcKa pakeT 1ieib yCIeBala IPOM3BECTH MAaHEBP C BBIXOJIOM U3 30HbI IOPAKEHHUSL.
Boixon npu mMaHeBpe 1€/ Ha Majble BBICOTHI BbI3BaJl HEOOXOJIMMOCTb W3MEHEHUS PEKHMOB
pabotel CHP B xone HaBenieHus pakerbl. [Ipu 3TOM BO3HMKAIM J1OMOJHUTENbHBIE TPYJHOCTH B
IIOMCKE, COMPOBOKICHUM U OOCTpese LeIU Ha MaiblX BbICOTax. [IpuMeHEeHHe MPOTHBHUKOM
[TPP nmotpeboBasno *ecTKOM perjiaMeHTaluy paboThl CTaHIUI HaBEACHUS PAaKeT ¢ U3IyYeHUEM
BBICOKOYACTOTHOW HHEPrud B MPOCTPAHCTBO. IDTO B 3HAUYUTEIBHOW Mepe 3aTpyIHsIIO0
ONpeNlelIeHue HCXOAHBIX JIaHHBIX JJIs  CTpenbObl, a TakkKe BBI3BAJIO HEOOXOIUMOCTD
COIPOBOXKACHUSA LEIM B PEKHUME PYUYHOIO CONPOBOXIAEHUA. ['pynmoBoil MaHEBp, a TakKke
npumenenre AUII cunbHON MHTEHCUBHOCTH C Pa3IUYHBIX CaMOJIETOB B 3HAUUTEJIBHON Mepe
YCIOXKHSUIM BBIOOp 1lenu [uisg oOctpena. [IpuMeHeHHMe CHUIBHOTO pajuoNpOTUBOJEHCTBUSA B
3HAQUYMTEJIBHOM Mepe 3aTpyAHWIO OIpEAeSICHHE Hadajga IPOTHBOPAKETHOIO MAaHEBpAa, a TAKXKE
MoMmeHTa 3amycka [IPP.

VYcnoxHeHre BO3AYIIHON 1 TOMEX0BOM 0OCTaHOBKH MOTPEe0OBaIO MPOBEACHUS KOMITJIEKCa
TEXHUUYECKHUX U TAKTUYECKMX MEPONPUATUHN B LEISIX PACIIMPEHUs OTHEBBIX BOo3MOxHOcTel 3PK
U pa3pabOTKU HOBBIX MPUEMOB OOpPBHOBI, a TAKXKE HAIOXKHUJIO JTOMOJHUTEIbHBIE TPEOOBAHUS K
YPOBHIO TOJATOTOBKM OOeBBIX pacderoB. [[ns moBbimieHHs 3¢((eKTHBHOCTH CTpenbObl ObLIH
pa3paboTaHbl ¥ HAILIM MIUPOKOE MPUMEHEHHE ClieAylolue npuemsl Beaenus 6os. Ctpensbda no
MaHEBPUPYIOIIUM HEJISIM OCYIIECTBISIaCh B FApaHTUPOBAHHOW 30HE MyCKa, oOecreynBarolen
BCTpPEYY PAKETHI C LIEJBI0 B TPAaHUIAX 30HBI IOPAXKEHUS HE3aBUCUMO OT BHJIA IPUMEHSAEMOTO €10
IPOTHBOpaKeTHOro MaHeBpa. [lpumensuiucy Hanbosee neaecooOpa3Hble KOMOMHALMU METO/I0B
HaBEJECHMSI PaKeT U CIIOCOOOB MOJPHIBA B OYEPEU B 3aBUCUMOCTH OT BHUJIA U YCJIIOBUN MaHEBpa.
Boinenenne curnHama nenu Ha (OHE JIOKHBIX OTMETOK OTBETHO-UMIYJIBCHBIX IOMEX
OCYIIECTBIISUIOCH Ojarofaps TEXHUYECKUM IMpuemMaM H3MeHeHHs pexxuMoB padotel CHP. [Ipu
crpenbbe B ycioBusx Al mpumeHsicss MeTOA HaBEACHUS «TpPeX TOUYEK» INPH PYUYHOM
COTIPOBOKACHHUH TTOJIOCHI TOMEXH O YITIOBBIM KOOPJIMHATaM, a TakXKe CTpenb0a ¢ IpUMEHEHUEM
ONTUYECKOTO KaHala BHU3UpoBaHMA. B nemsax 3amutel or [IPP Obuta BBeneHa »xecTkas
pernmamenTtanus u3nydenus POC 3PB.
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[IpumeHeHre TNPOTUBHUKOM MaJIBIX BBICOT, a TaKxke cTpenbba B ycnoBusx [IPP
noTpeOOBaIM 3HAYUTENBHOTO COKpAIleHUs: pabOTHOTO BPEMEHH, CAETald MPOTHBOBO3IYIIHBIH
00l ckopoTedHbIM. B 3THX ycioBUsAX 0coboe 3HaueHHe MpHOOpeNn HaBbIKM B OOHApyKEHUU
1eny Ha (oHe OTPaKEHUH OT MECTHBIX MPEAMETOB, MPUHATHH PEIICHUs Ha OOCTpeN LeinH Mpu
HETMOJIHOM MOArOTOBKE MCXOAHBIX JAaHHBIX, BEIOOpE ONTUMAIbHBIX PEKUMOB PalbOTHI - criocoba
COIPOBOKACHMSI, METOJIa HABEIEHUs, crioco0a MOJpbIBA, YMEHUS NpPENycCMaTpUBaTb OTBETHBIC
JEUCTBUS NPOTHBHUKA. llepexon B CIOXKHBIX YCIOBHSX K PYyYHOMY CONPOBOXKICHHUIO Kak
OCHOBHOMY CIIOCOOY CONPOBOXAEHUS MOTPEOOBal BBICOKOW BBIYYKH OINEPATOPOB PYUHOTO
conpoBokaeHusa. OTcyTcTBUE BO3MOXKHOCTH B XojAe Oo0eBbIX JeilctBuii BO BbeTHame
OpraHM30BaTh IIOJrOTOBKY OIIEPaTOpPOB B 3HAUMTEIIBHOM MeEpe OTpakajoCch Ha pe3ysbTarax
ctpenbObl. CyliecTBeHHOE BiIMsHHE HAa 3((EKTUBHOCTh CTPEIbObI B IEPBOM MEPHOJE OKa3all
3aHMKEHHBIH pacxo/ pakeT Ha cTpenb0y. HecMoTps Ha yclnoKHEHHE YCIIOBHM, OH MPaKTHYECKH
OCTaBaJICSi HEU3MEHHBIM M cocTaBimsn 1,7, T.e. 1-2 pakersl 3a cTpenbOy. Ha pesynbrarb
CTpenbObI MOBIHSIIN TakkKe (DAaKTOPBI, CBSI3aHHBIC C IKCIUTyaTanueil MatepuanbHoii yacti 3PK u
pakeT u omuoOKkamMu B paboTe pacueToB: CTPeNbObl C HEMOATOTOBIEHHON MaTepUaIbHOM 4acThIO
U HEUCHpPaBHBIMU pakeTamM; HapylieHue TpeOoBanuil IlpaBui cTpenbObl; HENOIHOE
MCII0JIb30BaHUE OTHEBBIX BO3MOKHOCTEH.

Hapacranue CJI0KHOCTHU yCIOBUI KOMIIEHCUPOBAJIOCh IIPOBOAMMBIMU
KOHTPMEPOINIPUATUAMHU, YTO OOECHEeYMBAIO BEJCHHUE YCIEUIHbIX O0eBbIX ielcTBuil. OnHako
CpPaBHUTEIBHO HU3Kas nomexo3amuiieHHocTh 3PK CA-75M He no3Bonuiia nojHOCThIO PELIUTD
3aJlaudl YHUYTOXKEHUSI BO3AYLIHOIO MPOTUBHHUKA M 3aILUTHl OOBEKTOB OT YAAapOB MPH CUILHOM
PaIuONPOTUBOICUCTBUH.

AxTuBu3anus aerctuil aBuanuu M3panns B 3oHe CysLKOro KaHaja IOJIOXKHWIIA HAdauao
6oeBomy npumenenuto 3PB Erunra. ¢ dekTuBHOCTS CTpenbObl 10 CPAaBHEHUIO C MPEIBIIYIINM
HEepUoJIOM U3MEHMIach Mano. Hekotopoe ee cHUXKeHHE OOBsCHSETCS MpeodialaHueM CTPeabo
1o OCCIUIIOTHBIM camoJieTaM-pa3BequnkaM. HoBeIM B TakThke 00eBbIX neiicTBuii 3PB B 3TOM
IIEPUOJE SIBUIOCH IPUMEHEHHE COCPEIOTOYECHUSI OTHS HECKOJIBKUX JIMBU3HMOHOB 110 OJHOM LEJIH.
[Ipy sTOM OBIIM JOCTUTHYTHI CPABHUTENBHO BbICOKME pe3ynbrarbl. Tak, mo BCP Obuio
IPOBEJIEHO IATh CTPENbO C COCPEJOTOUEHUEM OTHs JBYX JMBHU3MOHOB. Bee msaTh neneit ObLau
YHUUYTOXKEHBI, TP 3TOM CPEIHUMN pacxo]] pakeT Ha OAMH COMTHINA camoser coctaBui 2,6. Ilo
camoJieTaM TaKTHYeCKOW aBHalMU OBIJIO MPOBEJEHO LIECTh CTPEIbO ¢ COCPEIOTOYCHUEM OTHS
JIBYX-TPEX IUBU3MOHOB. BBUIO YHMUTOXXEHO CEMb CaMOJETOB NPU CPEAHEM DPACXOJ]IE€ UYEThIpe
pakeTbl Ha OJIUH COMTHIM camoseT. Pe3ynbTaThl cTpeiab0d ¢ cOCpeOTOYEHUEM OTHsI HECKOJIBKUX
JUBU3MOHOB I10 OJHOW IIENM BBIABWIM ILENbIM psii MPEUMYIIECTB TAaKOrO BUAA CTPEIbOBI.
XapakTEepHbIMU U3 HUX SBISIOTCA: NPAKTUYECKas HEBO3MOYKHOCTh PABHO3HAYHOI'O ITOJIABICHUS
paboTaroUMX C pa3HbIX HaNpaBiICHUM IOMEX; NpU OJHOBPEMEHHOM HAaBEIACHMM Ha LIEJb
HECKOJIBKUX PakeT pe3Ko CHUxkajach 3()(h)eKTHBHOCTh MPOTUBOPAKETHOTO MAaHEBPA; MPUMEHEHHE
[IPP mnpakTuyecku HE NPUBOAMIO K MPEKPALEHUIO CTPENbObl, TaK KaK M3-3a pa3IMyHOU
JATBHOCTH OT LMW Bcerja s OTHENbHBIX JMBU3MOHOB OanaHC BpeMeHH Oyxer
MOJIOKUTENBHBIM. B TO ke Bpemsi ImpoBedeHHE CTPeiabd C COCPEJOTOUYEHHEM OTHs TpedyeT
BBICOKOI'O YPOBHS YIIPaBJIEHHS U JOCTATOYHOT'O YKMCJIA JUBU3UOHOB B IPYNIMPOBKAX.

AHau3 NPUYMH HEYJAuyHBIX CTPeab0 BO BTOPOM IEpPHOJE MOKA3bIBACT ClEAYIOIIee
pacripeniesieHue: OoJsiblIMEe TMPOMaxM H3-3a OMHUOOK compoBoxaeHuss - 40%, HapymieHue
TpeboBaHuil MpaBuil cTPebObl - 19%, CTpensObl C HEMOATOTOBICHHOW MaTEePHAIBHOW YaCThIO
WIM HEUCTIpaBHBIMHU pakeTamu - 18%, cpbIB CTpeabObl OTBETHBIMH JECHCTBUSMM NPOTUBHHUKA -
16%, npuvHHBI HE YCTaHOBJICHHI - 7%0.

[To-npexxneMy MMen MeCTO Hexopacxoa paker Ha crpensOy. [lo  Gomnbium
CTpaTerH4ecKuM O00MOapIMpOBIIMKAM B CPEIHEM 3a CTPENbOy pacxomoBasioch 1,3 pakeTsl, 1o
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caMoJIeTaM TAaKTHYECKOW W ManyOHOW aBManuu - 1,7 pakeTbl. MIMeBIIHME MECTO HEIOCTAaTKH B
IOJMOTOBKE PacyeToB 3pJAH IPOJOJDKAIN 3HAUUTENIBHO BIMATH Ha PE3yJIbTATHUBHOCTH OOEBBIX
ICUCTBUI.

B nenom ctpenbObl IPOBOIMINCH B YCIIOBHSIX, XapaKTEPHBIX IJIs KOHIA TIEPBOTO MEPHOa
BOIIHBI BO BheTHame, Tak Kak NpPUMEHSUIMNCh OTpabOTaHHBbIE IMPUEMbl HAHECEHUS YAapoB,
paavonpoTUBOACHCTBYS, NToAaBieHuss 3PB, npoTuBopakeTHbI MaHEBp, NEHCTBUS HAa MaJbIX U
IpeJieIbHO MaJbIX BHICOTaX.

C utons 1969 nmo mapt 1970 r. 3eHUTHBIE paKeTHbIE TUBU3UOHBI MpoBenu 36 CTpenso,
commm 8 camoneToB ¢ 3¢ dekTuBHOCTEIO 0,22 W CpeIHHM pacxoaoM 1o 9,1 pakeTbl Ha OJIUH
couterii camoner. CTpenbObl NPOBOAMINCH OTACIBHBIMH JWBU3MOHAMU 110 CaMoOJIeTaMm,
COBEpUIAIOIIMM HAJIEThl Ha CTApTOBBIC MO3UIMH 3pJH B YCIOBUAX 3arpaJUTENbHBIX momex. B
stoT nepuona 3PB cBoeit 3agaun He BeimonHwH. Yaapamu o CII Oputo BEIBEACHO U3 cTpost 18
3pAH.

B mae-urone 1970 r. 3PB mpoBenu miectb cTpenbd M3 «3acai» W COMIM TPpU caMoJjeTa
npotuBHUKa. B utone-utone 1970 r. B coctaBe rpynnupoBku 3PB B 30He Cy31koro kaHaia 3paH
CA-75M mnposenu 65 ctpens0, ynuuroxuwiu 11 camoneroB npu cpegHem pacxoze 12,9 pakeTsl
Ha ouH cOUTHIN camoreT ¢ 3pdexkruBHOCTHIO 0,17. B 3T0T )€ mepuox 3pan C-125 nposenu 16
CTpenbO, counm 9 camoseToB Ipu cpeaHeM pacxoie 3,6 pakeTbl Ha OJUH COUTHIA CaMmoJeT ¢
s dextuBHOCTHIO 0,56.

Crpensbbr 3paa C-125 mpoBeleHBI TPH  aBTOMATHYECKOM COIPOBOXKIACHHH IEJICH,
npumenenue ALl u ManeBpa MpOTUB CTPEIHOBI BIUSHUS HA PE3YNbTAaThl HE OKa3ajio, TaK Kak
ucnons3zoBanue 3PK C-125 s mpoTuBHMKA 0Ka3a710Ch HEOKUJaHHBIM.

AHanu3 npuuuH 72 HeyAauHBIX CTpenb0 MmokasbiBaeT: B 46 cnyydasx (63,8%) nenu He ObuH
HOpaXEHbl H3-3a HEJOCTAaTKOB B pabOTE€ pacyeToB, K OCHOBHBIM M3 KOTOPBIX OTHOCSTCS
HaApYIICHUS MPaBUIl CTPeNbObI, Oonbine omuoku onepatopoB PC, oOcTpen T0KHBIX Leei U T.
I.; B 13 cioyyasx mocie npuMeHEHHUs] MaHEBpPA € Meperpy3kaMu 10 8 €. CaMOJIeThl BHIXOJWIN U3
30HBI MTOPaXEHUS; B JBYX Cilydasx cTpenbba copBaHa yaapowm 1o CII 3paH; B ogHOM ciiydae
npousonien otkaz B CHP; B 10 ciydasx npUYuHbI HE YCTAHOBIIEHBI.

1972 2.

3eHUTHbIE PAKETHbIE BOMCKAa B 3TOT NEPUOA pellajid 3aJady HAHECEHUs NPOTUBHUKY
MaKCHMaJIbHO BO3MOXHBIX MOTEPh IMIyTEM MPOBEACHHSI CTPENBO MO caMoyieTaM yIapHBIX TPYIII U
B TIEPBYIO OYEPE.Ih 110 CTpATErHuecKuM OomOapaupoBimukam B-52.

OddextuBHOCTh CcTpenbObl Mo B-52 saBnsnach HEBBICOKOH, Tak KakK MPAKTUYECKH BCE
CTpenIbObl MpPOBEAEHBl B YCIOBHMSX CHUJIBHOIO PpAJHONPOTUBOACUCTBUS MpPU PYYHOM
comnpoBokaeHun nonoc AT u merone HaBeaeHus «rpex Touek». Hanbonee cinoxHbIMH ObUTH
CTpeNbObl B YCIOBUSX KOMOMHHMPOBAHHBIX W aKTUBHO-IIYMOBBIX TIOMEX, MPOBEICHHBIE MPH
HABEJICHUU PAKET METOJOM «TPEeX TOYEK» M BBEJCHHEM paJAUOB3pBIBATENSI OT BPEMEHHOTO
MeXaHHU3Ma.

Crpenb0Obl 10 MaHEBPUPYIOIIMM LEISIM B YCIOBUSIX MOMEX CHJIBHOM HMHTEHCHUBHOCTHU
ABJISTUCH HanboJiee CoKHBIMU. boeBble pacueThl, Kak MpaBUiIo, 3aTPYIHAIUCH B OOHApYKEHUU
Havana MaHeBpa. [Ipu ompenereHnr MOMEHTA MyCcKa M0 aBTOMAaTH3UPOBAHHOMY MPUOOPY MycKa
He Bcerja Oblla BO3MOKHOCTh BBOJIa 3HAUEHUs BHICOTHL. B pe3ynbraTre MMenu MecTo ciydau
oOcTpena 1eauM BHE 30HBI TOPaKEHHs, a TaKXke INpPekJIeBpeMEeHHble IyCKH (BHE
rapaHTUPOBAHHOM  30HBI). OTO  TO3BOJIAJIO  MPOTUBHUKY  YCHEIIHO  OCYLIECTBIATH
MPOTUBOPAKETHBIA MAHEBP.

Jlyymine pe3ynbTaThl MpU CTPEIbOE MO MaHEBPUPYIOIIMM LEISM MOJIyYeHBbl Mpu
UCIIONb30BaHUU MeTona HaBeneHus «K», Tak kak 3()QeKTUBHBIM MaHEBpP Ha MallbIX BBICOTAX
MPAKTUYECKHU UCKII0YaeTcs. . Pe3ynbraTel cTpenb0 B 3aBUCMMOCTH OT CIIOCO0a COMPOBOKICHUS
MpUBEICHBI B Ta0HUIIE 2.
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Tabauua 2 - Pe3yabraTsl cTpeib0 B 3aBUCHMOCTH OT CIIOC00a CONMPOBOKAEHH

Ycnosus

cTpensObl

Metop
HaBefeHus

Konuyectso
cTpensh

Konuyectso
YHUYTOXEHHBIX
uenen

Bcero

Pacxop paker

Cpenuuit
pacxop

Ha OfiHy
Lenb

JhhexTuBHOCTD

cTpensObl

Marespupytoume ne 99 35 157 45 0,35
B YCNIOBYSAX NOMEX K 163 64 261 41 0,40
Ll 99 31 6,1 0,31

B 3naumTenpHON Mepe Ha A(PQPEKTHBHOCTH CTPENbO TMOBIHMSIN OLIMOKHA OIEpaTopoB
py4dHOrOo compoBoXxaeHus. M3 obmero uucna npoBefeHHBIX cTpensd 81,6% mpuxoautcs Ha
CTpenbObl MPH PYYHOM COIPOBOXKICHHU. Pe3ynbraTbl cTpenbd B 3aBUCHMOCTH OT crioco0a
COIIPOBOKIICHUS IPUBEICHBI B TaOIHIIE 3.

Tab6anua 3 - Pe3yabTaThl cTpeJb0 B 3aBUCHMOCTH OT CIIOC00a COMPOBOKIEHUS

Pacxop paker
Konuyectso

YHHYTOXEHHBIX
Lenei

Cnocob
CONpOBOX-
TIEHHA

JtdhexTue-
HOCTb
CTPEnbObI

Konuyecrso

Bcero
cTpens6

CpepHmi
pacxop

Ha OHY Lenb

AC

109

1

202

33

0,85

T

i

178

w | o

PC
BCEr0

942
1155

303
421

1679
2039

5,0
49

0,32
0,36

B ycnoBusix cuiabHOTrO pajuonpoTUBOICHCTBUS IIMPOKOE paclpoCTpaHEeHHe PU CTpenboe
[0 TOCTAaHOBIIMKAM AKTHBHBIX IIYMOBBIX IOMEX IOJYYWJIO PYYHOE CONPOBOXKIEHHUE IOJIOC
nomMex Impu mnaccuBHoM pexume padbotel CHP. [lpumenenune »s3toro pexuma pabOThI
IIPAKTUYECKH YCTPAHsUIO BO3MOXHOCTh mopaxkeHus komruiekca IIPP. Onnako B ciydae
BBIKJTIOUEHHUSI TTepeaTyiKa IOMEX CYIIECTBOBaja BO3MOKHOCTh CpbIBa CTPENbObI U3-3a IOTEPH
nenu. Korzia no3Bossiia o0cTaHOBKA, U KOPPEKIUH COMPOBOXKICHHUS U UACHTU(PHUKAIMU IO
IUIOCKOCTSIM TIOCTAHOBIIMKOB AKTHUBHBIX IIYMOBBIX TMOMEX HCIOJIb30BAJICS ONTHUYECKUH KaHal
Bu3upoBaHus. CTpenbObl NMpU PYYHOM COINPOBOXKICHHM C TOMOIIbIO ONTHYECKOTO BH3HMpa
HIMPOKOT0 MpUMEHEeHUs He Hanuii. Kak M pasblie, CyIIeCTBEHHOE BIMSHHE Ha Pe3yJbTaThl
CTpenb0 OKazan Helopacxo] pakeT. 3aBHCUMOCTh PE3yJIbTaTOB CTPENbOBI OT pacxojaa pakeT
noka3aHa B Tabnuue 4.
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Tabauna 4 - 3aBUCHUMOCTb Pe3yJbTATOB CTPEJLOBI OT Pacxoaa paKeT

Konuyectso Konuyectso JhhekTUBHOCTD
FaCKDR paET cTpens6 VHUYTOXEHHbIX Liened CTpenbOb
OpHon 291 77 0,26
[eyms . . s 320 . om
Tpems 40 24 0,60
BCEIO 1155 421 0,36

CpaBHHTENBHO PEIKO B 3TOM MEPHOJIE MPUMEHSUIUCH CTPEIBObI ¢ COCPEIOTOUYCHHEM OTHS
JIBYX-TPEX JWUBU3HOHOB 110 OJHOW II€JIM, XOTS TaKOHW BHUJA CTpeabO IOKa3adl BBICOKYIO
s hekTuBHOCTE. OOBSICHIETCS 3TO B MEPBYIO OYEPEIb CIOKHOCTHIO BO3IYIIHON U IMTOME XOBOWM
00CTaHOBKHM, MpPU KOTOPOW MPAKTUYECKH HMCKIIOYAIach BO3MOXKHOCTh IEHTPAIM30BAHHOTO
yIpaBJIeHUS.

AHaM3 TPUYMH HEYAAYHBIX CTPENbO0 B OTOM IEPHOJAE IOKA3bIBAECT, YTO OCHOBHOM
IPUYMHON HEBBINOJIHEHUS 3aJauyd SIBJSIIOTCS OOJIBIIME IMPOMaxu IPU HABEICHHH, KOTOpBIE
[JIaBHBIM 00pa30oM 3aBHCAT OT TOYHOCTH CONPOBOXKICHUS 1€ OIlepaTopaMu pPYyYHOTO
COIIPOBOKACHMSI, a TAKXKE OT KayecTBa MOJArOTOBKU TEXHUKU. VIMeIn MeCTo ciiyyau HapyUICHUs
TpeOOoBaHUIl MPaBUJI CTPENBOBI, YTO BRIPAXKAIOCh B HEMIPABUJIBHOM BbIOOpE METOJa HABEACHUS,
cnocoba moapeiBa BU u B3BeneHus paamoBipeiBatens. llpu crpenbOe 1Mo mensiM B YCIOBHSIX
KOMOMHHMPOBAHHBIX IOMEX METOJOM «TPeX TOYEK» C B3BEACHHUEM paJHOB3PHIBATENS OT
BpEMEHHOro MexaHu3ma Ha 11,5 ¢ naOmromanucek ciiydaun cpabatbiBanus PB oT maccuBHBIX
MOMEX.

CEHTABPH 1973 2.

B cocraBe cMemannbix rpynnupoBok 3PB nelicTBoBaiu 3pAH, BOOPYKEHHbIE 36HUTHBIMU
paketHbiMu KomIuiekcaMu CA-75MK, C-75M, C-75 u C-125. OcHOBHOE KOJTHUYECTBO CTPENHO
OBLTO MPOBEJICHO O COBPEMEHHBIM OOpasilam TakTuueckoi aswaiuu (F-4, A-4, «Mupax» u
ap.). IIpu ocyuiecTBieHNH HaJIETOB W3paWIbCKas aBUAlMs IIUPOKO MPUMEHsAJA TaKTHYECKHe
IpUEMbI, OTpa0OTaHHbIE aMepUKaHCKOW aBuanued Bo BperHame. OgHaKo MO CIIOKHOCTH
ycnoBuii 6oeBble crpenbObl 3PB Erunrta um Cupum uMenu HEKOTOpble OCOOEHHOCTH I10
CPaBHEHHUIO CO CTpenb0aMu IMpeblyIlero nepuoaa Bo BeeTHame.

W3paunbckas aBuanus co3JaBaja MOMeXH cinaboil M cpelHel HMHTEHCHBHOCTH.
CymectBeHHO OHM Ha 0OoeBylo paOoTy He noBiusiau. bonee 3pdexkTHBHO Ha pe3ynbTaThl
CTpesb0 JeHCTBOBal NMPOTUBOPAKETHBIH MaHEBp, MPOBOAMMBIA H3PAMJIBCKUMH JIETUUKAMHU C
OonmpmmMu  Tieperpy3kamu (1o 8 en.). B arom ciydae gaxe mpu crpenbbe MO IMenu B
rapaHTHUPOBAHHOW 30HE PE3KO BO3PACTAIM OUIMOKU HaBEJICHHsS paKeT.

bonbmioe wucno crpens0 OBLIO HPOBEAEHO IO BHE3AMHO MOSIBISIOMIMMCS LENSIM,
JIEMCTBYIOIMM Ha MaJIbIX U MPEAEIbHO MAJbIX BBICOTaX C UCHOJIb30BAHUEM penbeda MECTHOCTH
npu BBIXOIE K OOBEKTY ynapa. Bmepsble 3paH mpoBoAuin OOeBble CTPENbObl B YCIOBHSX
NPUMEHEHUS MPOTUBHUKOM PaIUOJIOKALMOHHBIX JIOBYILIEK MIEPE] MAaHEBPOM MTPOTHB CTPEITHOBI.

Jlyumme pesynbrarel 3PB Erumnrta Obliv JOCTHTHYTHI B CTpenbOax 3paH, BOOPYKEHHBIX
3PK CA-75M, uTto 0OBsCHs€TCS B NEpBYIO oyepenb Oojiee MOJIHBIM HCIHOIb30BAHUEM €r0
OTHEBBIX BO3MOXKHOCTEH, KaK Jy4llle U3Yy4eHHOI0. 3eHUTHbIE pakeTHble KoMIiekcsl C-75M, C-
125, C-75, HecMoTps Ha ux Ooliee BBICOKME TAKTHUKO - TEXHUYECKHE JaHHbIC, ObLIN
HEJ0CTAaTOYHO OCBOEHBI apaOCKUMM pacyeTaMH, OCOOEHHO C TOYKU 3PEHHUS MCIIOJIb30BaHMS MX
NPEUMYIIECTB IPU CTPENIbOE B YCIOBUAX CIOKHON BO3YLIHON M MOMEXOBOM 0OCTaHOBKH.

OCHOBHBIMH NpPUYMHAMHM  HEYJAYHBIX CTpPeNb0 UYETBEPTOro Iepuojaa  SBISIOTCA
HEJ0CTaTOYHasl MOATrOTOBKA PAacyeTOB KOMAaHIHBIX IYHKTOB 3pJH, JOMYCKAIOIIUX HAPYLICHUS
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TpeboBanuii [IpaBun cTpenbObl, a TakKe OMMOKH B 00EBOM paboTe; OTCYTCTBHUE HABBIKOB Y
OIEepaTOPOB PYYHOTO CONPOBOXKACHUSA B CONPOBOXKICHUM MAaHEBPUPYIOLIMX LEJEH, UEIeH B
YCIIOBUSIX TOMEX U OTPAKEHUU OT MECTHBIX MPEIMETOB, YTO MPUBOAMIO K OOJNBIIUM OLIHOKAM
COIMPOBOXKICHHMSI, @ B HEKOTOPBIX CIy4asX K Iepe3axBaTy W 0OCTpEeNy «MECTHHKOB» U JIOKHBIX
Hesel - pauoIOKAI[MOHHBIX JOBYIIIEK; HU3Kas TEXHUUECKas MMOATOTOBKA apabCKUX pacueToB, HE
obOecrieunBINas MOCTOSHHOTO TMOJJEPKAHUS TEXHUKHM B OOETOTOBOM COCTOSIHUM, HETIOJIHOE
HCIIONIb30BaHue OTHEeBBIX Bo3MokHOcTel 3PK C-75M, C-125, C-75, ocobeHHo mpu cTpensoe B
CJIOKHBIX YCIOBUSIX. Tak, COBEpLICHHO HE MpHUMEHsUIcA Teneontudyeckuii Busup Ha 3PK C-125
pu cTpenbOe Mo LENsIM B YCIOBHSIX aKTUBHO- IIYMOBBIX IOMEX, HE HCIIOJIb30BaJlach CUCTEMA
CEJICKIIMH JIBIDKYIUXCS IeJed Mpu paboTe MO MaOBBICOTHBIM IENSIM Ha (OHE MECTHBIX
MIPEeIMETOB, MPOBE/IEHNE ITYCKOB paKkeT 0e3 3axBaTa LeJH - 10 «KPECTy» B HalpaBlICHUH Ha LIETb.
boeBbie peiictBus BO BbheTHame u Ha bamkHem BocToke moATBEpAWIM BO3POCUIYIO POJIb
3€HUTHBIX PAKETHBIX BOWMCK B CHCTEME MPOTHBOBO3IYIIHON OOOPOHBI KAK OCHOBHOT'O CpEACTBA
0OopBOBI ¢ aBUalMEl MPOTUBHUKA. 3EHUTHAsI PAKETHAs TEXHUKA IMOKa3ala HaJICKHYI padoTy B
Pa3IMYHBIX KIMMATHYECKUX YCIOBHUSX U BBICOKYIO 3((EKTUBHOCTH OOpbOBI C COBPEMEHHBIMU
M0 TEM BpPEMEHAaM CpPEICTBAaMH BO3IYIIHOrO HamajeHus. CBOEBPEMEHHO ITPOBOIUMEBIE
MOJIEPHHU3AIIUN TEXHUKH M COBEPIIIEHCTBOBAHNE TAKTUYECKUX MPUEMOB €€ 00€BOr0 MPUMEHEHHS
MPAKTUYECKH HE JOMYCTHIM CYIIECTBEHHOTO CHWXEHHS 3()()EKTHBHOCTH CTpPENbOBI MO Mepe
YCIIO’KHEHHUS MPOTUBHUKOM BO3JIYIIHOM M TOMEXOBOW 00CcTaHOBKU. BaxkeH ObLT U uenoBeyecKuit
dakTop - 3 HEeKTHBHOCTE CTPENBO B CIOKHBIX YCIOBUSX BO MHOTOM 3aBHUCEINIA OT YPOBHS
MOJITOTOBKH OOEBBIX PacUeTOB 3PIH U KOMAHIHBIX ITYHKTOB 3pOp (3pm).

B 1960 r. 3a co3zmanue 3eHutHoro pakerHoro komiuviekca C-75 b.B. bynkuny u IL./J.
['pymuny mpucoeno 3Banue ['epost Coumanucruueckoro Tpyna. JleHuHckol mpeMuu Obud
YIOCTOEHBI Pa3pabOTUMKU Ha3eMHBIX cpenctB cuctemsl - A.A.Pacmuerun, K.C.AnbnepoBud,
FHO.H.Adanacwes, I'.®.Jlo6poBonbckuii, E.I'.3enkun, b.C.Kopo6os, B.H.Ky3smun, @.B. Jlykus,
A.B.IluBoBapoB, H.B.CemakoB, B.E.UepHomopauk u paspaborumku pakersl [.E. Bomnotos,
P.C.bynanos, E.C.Modpunos, A.M.Ucaes, [1.M.Kupumios, F0.d.Kacanrosuu, @.C.Kynemios,
A.H.Canexos, H.U.Crenanos, b.A . Uenpimes.

3eHUTHBIE pPaKEeTHbIE KOMIUIEKCHI cemeiicTBa C-75 ChITpalil HMCKIIOUUTENBHYIO POJb B
pa3BuTUU 3eHUTHBIX pakeTHBIX Boick [IBO CCCP. MmeHHO WX TpUMEHEHHE B JIOKAIbHBIX
KOH(JIMKTaX TMO3BOJWIO MPABUWIBHO OIEHUTHh PeajbHbIE BO3MOXKHOCTH 3€HHUTHOTO DPAKETHOTO
OpYXHsl, €r0 3HAYUMOCTh KaK HOBOTO (pakTopa, 1o CyTH JieJia TTOCTaBUBIIETO MO BOMPOC CaMo
MOHSTUE TOCIIOJCTBA B Bo3ayxe. Jlake nmpu MpeBOCXOJICTBE B YMCICHHOCTH aBHAIIMHM Ha TOPSAJIOK
u 0oJiee aMepHUKaHCKHUE JIETYUKU HE MOTJIM YyBCTBOBATh ce0s B Oe3omacHOCTH B HeOe BreTHama
¥ YBEPEHHO pellaTh MOCTaBJICHHBIE MEPE HUMH 33]1a4i 110 MOPAKEHUIO HA3€MHBIX O0OHEKTOB.

Ho Bpems HeymonuMo. 3eHUTHBIE paKeTHbIE KOMILIEKCHI ceMelicTBa C-75 ycTynuin cBoe
MECTO KaK CTAaHOBOTO XpeOTa OTeYECTBEHHBIX 3€HUTHBIX PAKETHBIX BOWCK O0Jiee COBEPIICHHOMY
opyxuto. TemM He MeHee, paclpOCTPAHEHHOCTh 3TOTO «CTApOro, HO TPO3HOTO OPYXKHUSI» B
pa3IMYHBIX YacTsIX CBETA, €ro MpOJI0JIKAIOIIeeCs] MPOU3BOJICTBO B CaMOM HACEJIEHHOW CTpaHe
MHpa TPEAONPEALISIIOT TO, YTO €r0 UCTOPHUS HE 3aKOHUYEHA U CKOpPee BCETo, OyJeT IMOIMOJIHEHA
HOBBIMU UHTEPECHBIMU CTPAHULIAMU.

CIIMCOK JIMTEPATYPBI

1 3PK C-75 - nepsblii cpenn paBHbIX // Bo3zaymHo-kocmuueckas obopona. — 2015. - NeS
(84). - C. 87-105.

Yabermos 2.A., cmapuwuti npenooasamens kageopvr OKC
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P.U.CEHT'AJIMEB!, B.B.JIVKAIIYK?,
A.C.PAXUMBEPJIUEB!, . A.TIOHYKIAEB!

1 .
Boenno-uncenepnviii uncmumym paouodieKmpoHuKy u cessu,
2. Anmamul, Pecnybonuxa Kazaxcman

JUATHOCTHUKA METOJAUKHN OHEHKHN HAJAE KHOCTHU CBs3U B
TPOIIOC®EPHBIX PAIUOJUHUAX C YHETOM UMUTAIIMOHHOTI'O
MOJEJIUPOBAHHUA B CUCTEME MATLAB+SIMULINK

AHHoTauusi. PaccMoTpeHa [MAarHOCTHKAa METOJMKH OLEHKH HaJIeKHOCTH CBS3U B
TPONOCHEPHBIX PAJAUOJIMHHUSAX C yYETOM HWMHUTAIMOHHOTO MOJICIMPOBAHUS B CHCTEME
MATLAB+Simulink.

DJEeKTpUYeCKre HEMH MOCTOHHOTO TOKA OMHMCHIBAIOTCS CUCTEMaMH JIMHEHHBIX YpaBHEHHH
Ha OCHOBE 3aKOHOB Kupxroda, HanpumMep, MeToJaMH TIOTEHIIMATIOB U KOHTYPHBIX TOKOB. A JJIsI
MOJICITIUPOBAHMS JIUHAMHYECKHMX CHUCTEM HEOOXOIMMO pemiaTh CHUCTEMbl  HEIMHEHHBIX
ypaBHeHui. Marpuunas cucrema MATLAB - KOHCTPYKTHBHOE CPEACTBO [UIsl peaau3aluu
TaKOTO MOJICTTMPOBAHUSI.

Cpena MATLAB, ocHoBaHHas Ha MaTpPUYHOM TMOAXOJE, pACUIMPSET TOPHU3OHT
MOJICTTMPOBAHUS HEITMHEHHBIX CUCTEM, alllPOKCUMHUPYEMBIX OOJIBITUMU CHCTEMaMH YPaBHCHHUI.
Takoe MoJenUpOBaHHE MpPEIOJaracT  pPEIICHHE CUCTEMbl  YPaBHEHHH  COCTOSHHS
anpoOMpPOBAaHHBIMU YMCIEHHBIMH METO/aMH, B YaCTHOCTH, Ha OCHOBE HTEpaluid. YpaBHEHHUS
COCTOSIHUSI PEaJbHBIX CHUCTEM IOPOi COJEpKaT MHOMKECTBO HYJEBBIX K03(duIMEeHTOB, 4YTO
MOPOXK/IAeT pa3pekeHHbIE MaTpullbl. VX ammapaTt mpekpacHO NpeAcTaBiIeH B 0a30BOM cucTeMe
MATLAB.

KawueBble ciaoBa: TporocdepHas CBS3b, UMHUTAIIMOHHOE MOJIEIIMPOBAHHUE, METOIUKU
OLICHKHA HAJEKHOCTH CBS3M, COOTHOUICHHWE CHTHAJI-IIyM, BEPOSTHOCTH OWTOBOH OMIMOKH,
OFDM-texHomorus, rayCCoBCKUi KaHai.

Tyiiingeme. Tpomnochepanbik paauobaiinansicteiy  MATLAB+Simulink  sxyiiecinme
MOJICNIBJICY/Il  €CKepe OTBIPBIN, CEHIMIUIrH Oaramay OMICTEMECIHIH JUarHOCTHKACHI
KapacThIPbLIA/IbI.

Typaktel anektp Tiz0ekTepi Kupxrod 3anmapbiHa CyHEHTEH CBI3BIKTBIK TEHIEYJep
KyHelnepiMeH CHMAaTTalaabl, MbICAjbl, MOTEHLUAN OAICTEPMEH JKOHE KOHTYp TOKTapMeH
CUMATTaNaAbl. AJ JUHAMUKAJIBIK JKYHEIepIi MOJAENbJACY YIIiH CHI3BIKTBHIK €MeC TEHIeylep
xyheci ey kaxxeT. MATLAB matpunanbsIk xKyieci ochlHAal MOJIENbACY/Il )Ky3€ere achlpyIblH
KOHCTPYKTHUBTI KYpajibl OOJIbIN TaObLIAIbL.

Marpunansik Tocinre HerizaenreH MATLAB opracel yiakeH TeHzaeynep Kyienepine
KaKbIHIAaFaH ChI3BIKTBIK eMeC KyHenep/i MoJienbey KOKKUeriH KeHeiTeni. MyHnait Mmoaenbaey
KYH TeHJEYNep >KYHWECIH JJICTACHTeH CaHIBIK d/IICTEPMEH IICIIyiH KaMTH/IbI, aTal alWTKaHa,
uTepanMsiapra cyieneni. Hakrel xyilenep KyHiHIH TeHzeysdepi Keie HONIIK >KUBIHTHIK
KodpUIMEHTTepAeH Typajbl, Oyl CHUpETUIreH MaTpuuaiapasl Tyabpaasl.  Onapabig
Kypbutrbicbl MATLAB GazanbIk skyiieciHae eTe *KaKChl YChIHBIIFaH.

Tyiiin ce3aep: Tponocdepanbik OalaHbIC, MOJIETbACY, OaillaHbIC CEHIMILIITIH Oaranay
ozictepi, AbIOBIC-IIY apakKaThIHACHI, KATENIKTepAiH BIKTUManabirbl, OFDM  TexHomoruscel,
["aycc xaHambl.
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Annotation. Diagnostics of the method for evaluating the reliability of communication in
tropospheric radio lines, taking into account simulation in the MATLAB+Simulink system, is
considered.

DC electric circuits are described by systems of linear equations based on Kirchhoff's laws,
for example, by the methods of potentials and contour currents. And to model dynamic systems,
it is necessary to solve systems of nonlinear equations. The MATLAB matrix system is a
constructive tool for implementing such modeling.

The MATLAB environment, based on the matrix approach, expands the horizon of
modeling nonlinear systems approximated by large systems of equations. Such modeling
involves solving a system of equations of state by proven numerical methods, in particular, on
the basis of iterations. The equations of state of real systems sometimes contain a set of zero
coefficients, which gives rise to sparse matrices. Their device is perfectly represented in the
basic MATLAB system.

Key words: tropospheric communication, simulation, methods for assessing
communication reliability, signal-to-noise ratio, bit error probability, OFDM technology,
Gaussian channel.

B Hacrosimiee BpemsT HM3BECTHO MHOXECTBO IMPOTPAMMHBIX CPEICTB  JIOKAIBHOIO
MOJICIIUPOBaHKs. B YacTHOCTH, /I TNPOCKTUPOBAHMsS OJICKTPOHHBIX CXEM IPHUMEHSIOT
nporpaMmsl - cxemorexuudeckue Texuonoruu MicroCAP, MicroLOGIC, Pspice, DesignCenter,
ElectronicsWorkBench. Onu comepxat oOmupHble OUOIMOTEKH MOJYIPOBOJAHUKOBBIX U
CXEMHBIX KOMIIOHCHTOB M TPEJCTABISIOT PE3yJbTaThl B MPUBBIYHOM ISl MOJIH30BATENS BUJIC,
HalpuMep, B BHAC OCLIJUIOIPAMM HX BHPTYaIbHBIX OCHIWLIOrpadoB WIM MOKa3aHUIl
BOJLTMETPOB. OTHAKO MPUMEHEHUE TAKMX CUCTEM HOCHUT OIPaHUYCHHBIH XapaKTep.

Cucrema MATLAB+Simulink koHmentyanbHO He KOHKYpPUPYEeT C IMOJOOHBIMH
nporpamMmmamu  y3koro Tmpodmis. OHa CKOHLIEHTPHpPOBaHA HA MOJCIMPOBAHHH OJOYHBIX
JMHAMUYECKUX CHCTEM M YCTPOWCTB HPOW3BOJBHOrO HasHaueHHs. sl 3TOro paciiupeHsb
OMOIMOTEKN KOMITOHEHTOB TaKHUX CHCTEM, a KpOME TOro, YKPYIHEHbI MOJIENIH psjia
KOMITOHEHTOB, 32 CYET Yero BO3MOXKHO MOJICTUPOBAHHE CIIOKHBIX CHCTEM.

Janee, o MOJIENIBIO TOHUMAETCS OJIOYHAs TUarpaMMa CHCTEMbI C KOMIOHEHTAaMH B BUJIE
OJIOKOB C ONMHCaHWEM HUX XapakTepucTUK. C TOMOIIBIO TOJCHCTEM pPa3padOTYUK MOXKET
COCTaBJISITh CBOM COOCTBEHHBIC KOMIIOHEHTH. HabOp BUPTYalbHBIX YCTPOKMCTB pPErUCTPALIUU
MIO3BOJISIET KOHTPOJIMPOBATH ITOBEJICHUE CO3aHHON MOJIEIH.

JlaHHOe paclIupeHHne COJIEPKUT JOMOJHUTEIbHBIA OJIOK (YHKIUN A HOCTPOEHUS
MOZYJISITOPOB U JIEMOAYISATOPOB, KOJEPOB, AEKOIEPOB, MOJIEIEH KaHAIOB CBSI3U, HEOOXOAMMBIX
Ui pa3pabOTKM MOJETIM CHCTeMbI CBsi3u. [l0 cyTM Bce pelieHHs TNPENCTaBICHBI B
Communications System Toolbox (cwm. puc. 1).

Simulink cocrouT u3 nBYx mMomyneii: Simulink Library Browser u okHa camoit mozenu (cM.
puc. 2), rae MOXHO OCYIIECTBISITh TECTHPOBAHHE MOJEIH M OCYIICCTBIATh BH3YalbHBIH
KOHTPOJIb €€ (QYHKITHOHUPOBAHHSI.

Taxke HEOOXOIUMO paccMOTpPeTh WHCTpyMeHT BerTool, KoTopblii Mo3BOJSET OICHHUTH
BEPOSTHOCTH OMTOBO# ONIMOKU MPH MPOXOXKICHUN CUTHAJIA B CUCTEME CBSI3H (CM. puc. 3).

[Mocne naxarus kaonku Simulink Library B Bepxneit vactu MATLAB OTKpbIBaeTCsi OKHO
3TOTO MOJYJIS, TJ€ B JIEBOW YacTH MPEACTABIICH CIMCOK JOCTYMHBIX pacummpenuii Toolbox, a,
crpaBa - OJIOKH, BO3MOJKHBIE JIsl MOJICIIMPOBAHUSI.

Jlnst Havyasa moCTPOCHUST MOJIEH HYXKHO HaXaTh Ha KHOMKY «+» M OTKPBITh OKHO MOJICITH.

[TepBoHAYAILHO HY)KHO HACTPOMTH MOJEIb Uil pabOThl C JUCKPETHBHIMH CHUTHAJAMHU.
[Mocne Haxatwsi KHONKH «Hacmpoiiku» HYXHO YCTaHOBUTh 3HA4YCHHUS MapamMeTpoB. B
YaCTHOCTH, YCTAaHOBUM TIapaMeTp «stoptime» B NOJOXKEHHUE «inf» - A1 CAMYIHPOBAHHUS MOJIEITN
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bananue yapoeHHoK uAeansHON- MOREAN CUCTEMBI-CBA3N

Communications System Too

Cair www.youtube.com OTKpIT 80 Beck skpan (Haxawre | Esc | , uTo6bi BuiiiTi M3 NIOAHOSKPAHHOND pexMa)

HEOrpaHUYEeHHOE YnCIo pa3. Takke yCTaHOBHM peliareb B mo3uimio - discrete. Haxumast
«oky 3armmyckaeM IpoIecc MOJCTUPOBAHHMS.

Communications System Toolbox pacwupsieT BoamoxHoct MATLAB v Simulink ans
NPOEKTUPOBaHUA U CUMYNALMKU (PU3UYECKOTO YPOBHS CUCTEM CBA3W.

= Mogaynsauus o T NITEY
Fle Ed View i Help
- Koguposaxue
ol
- Mopgenu kaHanoB cBA3n J_:I;_g _,;4{_ g e
L
- RF NUCKaXXeHna Comm Comm Source Error Detection
Sources Sinks Coding and Correction
- CUHXpOHW3aLWsi, 3KBanaisepsl |SIEmEmm:
File Edt View o Help ,\/\,\ m
RF Impairments Y
Comm Channels
Filters
=101 x) Nontinearty u»mm :\_{“\, g
I, g i S
omionn | |enisrsn oo . oaasy Ten iy g Blodaet Library 3.0 -
Tasetiw s om i

Pucynok 1 — Communications System Toolbox

@3naHue YOPOWEHHOR naeansHOM MONeN CUCTEMBL CBA3N

itz
o
O =[Emm wa 68 3
L Toobox |4»|
+ W S
A

Moagens Simulink

e ——

¥

|

o

NAMEAEEREEED

Simulink Library Browser

é".*vw‘l

|
e

Busyanusaums

/1214 MpoKpyTMTE 3KpaH BHKS, YTO6bLI NOCMOTPETL NOAPOGHYIO MHBOPMAaLIMIO

Pucynok 2 - OKHO OCTPOEHHS MO/IEJIH CHCTEMBI CBSA3M
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3/iaHne ﬂpOLI.LéHHOIZ UAEaNbHON MoOAeNu CUCTEMbI CBA3U

MopnenupoBaHue NpoxoXxaeHUs CUrHana 4yepes KaHan
CBAi3U U aHanNu3 BeposiTHOCTN 6utoBon ownbku (BER)

o
sue - 8 seF = Damze suse

allix|
|

e T —— 7 3 4

5 .
- o
D C—

Teopetuyeckan u peanbHas BER

ST ey
BERTool
1214 MpokpyTuTe 3KpaH BHU3, YTOGLI notumperb NOAPOGHYIO MH(OPMALIUIO

Pucynoxk 3 - Uucrpyment BerTool a5 oneHKH BepOSATHOCTH OMTOBOI OLIMOKH

s sToro meperackuBaem Osoku u3 Simulink Library B okno monenu. Ilpexae Bcero,
chopMupyeM HCTOYHHK CuUTHama. Jlng 93Toro ucmomb3yeM TeHepaTrop — CIy4daiHOM
nocienoBarenbHOCTU. Jlanee moTpedyeTcss MOAYIATOP: JUIsl 3TOTO MCIOJIb3YeTCs CTaHAAapTHBIN
QPSK  (uersipexno3unmonHas (a3oBas MOIYJISAIMSA) - MOIYIATOp. Takxke mOTpedyeTcs
nemoxaynarop. Kpome toro, Heo0xoauM (hopMupyromuil GuiIsTp: Ui KOTOPOro UCIOJIb3yeMcs
(GUIBTP «IIPUTOIHITOTO KOCUHYCay - JUIS TIEpelauu U i rpuemMa (cm. puc. 4).

»Haqano paﬁOTbl, CO3faHne ynpOLIJ,éHHOﬁ M}leaﬂbHOﬁ Monenu CUCTeEMbI CBA3U
as ‘ - ) 4 @ » = Caitr www.youtube.com OTKPLIT 80 Bec 3kpai (HawmuTe | ESC |, uro6el BuiiTi u3 nOAHO3KPaH

@
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b WGN 4 Error Rate
= Calculation
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L iwwm A MWANL™
Bemoull » |
Birrn:y' b ) apsk -/ \~—p )m~/\«u—> ) apsk P
Square root Square root
Bernoulli Binary QPsK ?a‘ssd C:"“ Raised Cosine QPSK
ransmit Filter Receive Fitter Demodulator
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N sRef
Find oy b
)sDeI Delay
Find Delay
)

-
. Spectrum Constellation Diagram
2 Al
- nalyzer ‘\

> bl M) 41871214 TIpoKpyTTEIKPaH BHM3, 4TOG! 2Th NOAPOGHYIO MH(OPMALIMIO

PucyHnok 4 - ®opmuposanue 0;10k0B 6a30B0ii Mojesn cucTemsbl TponocgepHoii ceszu (CTC)
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[Tpu BEIOOpE KaHaIa CBSI3W MCIIOJIb3YEM OIIUIO «T'ayCCOBCKUN KaHAI.

B nanbHelimeM HEOOXOMUMO OIICHHTh KayecTBO pa3paboraHHOW Moxenu. s 3TOro
UCTIONIB3YETCS CUETYMK BEPOSITHOCTH OuTOBOM ommOku. I[lommmo 3Toro, HeoOXomaum
MOHHUTOPHUHT (pa30Boro co3Be3aus. Jiis aHanm3a ciekrpa chopmupyem okHo Spectrum Analyzer
U BBIBOJHMM ero B mMojenu. Kpome Toro, morpedyercst OJOK 3afepKKH MEKAY Nepeaaronei u
npuemHoii croponamu: finddelay.

[Tocie aToro mpuctymaeM K COSAMHEHUIO OJIOKOB M HACTPOUKE MOJICITH.

YnopsgounMm OJIOKH M COETMHUM HX MEXIYy co00ii (cM. puc. 5). g toro, 4ToOs! 610K
moJicueTa BepOSTHOCTH OuToBOi omuOku Error Rate Calculation ocymecTBui OneHKY ee
3HAYeHHsI, Ha HETO HY>KHO MOJaTh CUTHAJIBI C MIEPEAAIOIICH CTOPOHBI M OT IEMOAYJISATOPA.

Taxoke oOcTOUT JEeNo U C 3aaepkkoi curHana. [locie pacdera omuOKH BBIBOAMM €€ Ha
JIMCIUIEH, T1ie OYAYT BBIBOAUTHCS 3HAUCHHS 33CPIKKH.

AHaJIOTUYHAs TIPOIIelypa OCYIIECTBISIETCS U JUIS pacyeTa BEepOsSTHOCTH OUTOBON OLITHOKH.
B uTore noakirouaeM cpesicTBO BU3YaIIbHOTO KOHTPOJISL.

Jlanee mepexoquM K HACTPOMKE KaKIOro OJIOKa MOJIENH ClieBa HampaBo. B HMCTOYHHKE
CHTHajla YCTAaHOBHM OIIMIO «sampletimey - BeMUYMHA, 0OpaTHAsl 4acTOTE JUCKPETH3ALUU CO
3HauenueM - 1/200.

! upeanbHON MONENM CUCTEMBI CBSA3U

Cair www.youtube.com oTkpAIT 80 Beck 3Kpan (HaxuwTe | Esc |, uTo6et BT U3 NOAHOIKPaHHOT pexuna)

irttes
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a
o T2 ™ Error Rat
L wm A My A WAL morRate | |
Bernoulli [\ /\ Calculation
Binary —+» QPSK [—»—~/ L~~~ AWGN P —~H+—» QPSK Rx
Square root Square root
Error Rate .
Begmulv Binary QPSK Raised Cosine AWGN Raised Cosine QPSK Calculation Display
enerator Modulator Transmit Filter Chamnel Receive Fitter Demodulator
Baseband Baseband
—P1sRef T
T
sDel Delay
Displa
M e Find Delay ey
— L. =L ‘
- Spectrum Constellation Diagram

»l ‘D 5:56 12:14 MpokpyTTE3kpak BHU3, YTO6LI NOCMOTPETL NOAPOGHYIO MHpOPMALMIO

Pucynok 5 - Coenunenue 0J10k0B 0a30B0ii MoJeIH cucTeMbl TponocgepHoii cBsA3U

[Ipu HacTpoiike KaHana CBSA3M NEPBOHAYAIBLHO BEIOEPEM 3HAUCHUE « CUSHA/ULYM»
OompmuM - 15.

[Tocne HacTpOWKHM MOJIENH 3aIlyCKaeM €€ - KHOMKOU «7uny (cM. puc. 3.16). OTKpbIBarOTCs
CpeACTBa BU3yaJbHOTO KOHTPOJIS - JUISl CIIEKTPa W CO3BE3IUs mepe] nemoayisnueii. Hacrtpoum
OTYETJIMBYIO KaPTUHY CIEKTpa.

BumgHo, uro BepostHocTh ommOku 50%, dYro O0OYCIOBIEHO HAIWYHEM 3aJePKKH
(mokazanuss 20 OTCYETOB, TaK KaK KaXAbl (QHIBTP UMeeT 4ucio KodpduuueHtoB - 10).
COOTBETCTBEHHO 3TO HEOOXOIUMO yUIECTh B OJIOKE MOJICUYETA BEPOSTHOCTH OMTOBOW OIMIMOKH.
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Caifr www youtube.com TKpAIT B0 Bech 3kpan (Hamye | ESc |, uTobi BWATH U3 MOAHODKPAHHOTO PeXMMa)

Spectrum Analyzer

@l B 9/ % - 02NE © ComtelstionDiagem - © HEM
: o ST - [ %
M ‘ e =
| ‘&"Wﬁ"‘r‘ww | 1ww MM’MMW'l“wu | Caiculation Display1
IE ‘ Find Delay

Running v o
SpeCirum Constellation Diagram

Runnng REW=156 4z Sample Ratew! 6 Mz | T+12708 Analyzer

»l ") 8:409 12:14 r Tpokpy TE.IKpaH BHY3, YTO6bI NOCMOTPETL NOAPOGHYIO MHpOPMALMIo

PucyHok 6 - 3anmyck nporona 6a30Boii Mojeu cucTeMbl TponocdepHoii cBA3U

[Tocne KOppeKUuH MOJIENb TOBTOPHO 3amyckaeTrcs (CM. puc. 7). BumHo, 4To BeposITHOCTD
OuTOBOM OMMOKK paBHA HYIIO, TAK KaK HA OJHOTO OMTa OMHMOKK He 3a(puKCHPOBaHO.

P Tx \—OJ
Error Rate
Calculation [ ﬂ
T [ 1:361e+08]
e Error Rate
Calculation Display1
P sRef
2k delay 20
»{spel Delay
Displa:
Find Delay play

Ruming

Spectrum Constellation Diagram
e REWe1 56 4z Sample Rates] 6 WAz Te3 416 Analyzer

» ‘D 9:519 12:14 MpokpyTEIkpaH BHY3, YTOGbI NOCMOTPETH NOAPOGHYIO MHbOPMaLMIO

Pucynok 7 - 3anyck 6;10k0B 6a30B0ii Mmoneau CTC nocie oTaaaku

V3MeHNM OTHOIIIEHHE CUTHAJ/IIYM JUIsS IPOBEPKU KOPPEKTHOCTH pabOThl Mojienu. Beibepem 310
otHomeHne paBHbIM 10. 3amyckaeM MoJens KHOMKOH «rUN» ¥ OCYIIECTBUM MPOTOH MOJENH IS
HAKOIUICHHS CTATHCTHYECKNX JAHHBIX, HEOOXOMMMBIX 1l ee aHanmsa (Hanpumep, 10° orcueros) (oM.
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puc. 8).

Hayano pa6oThl, CO3AaHVe YNPOLLEHHO Wea/IbHOM MOAIENN CUCTEMbI CBA3N
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TMpoxpyTvTE-akpaH BHU3, bl TOCMOTPETb NOAPOGHYIO UHHOPMaLKIO

Pucynok 8 - HakonyieHne cTaTHCTHYECKHX JAHHBIX /1JI5l OLEHKH
padotsbl 6a3oBoii monesn CTC

Jns ouenku koppekTHocTH Mmozenu mnepeiinem B MATLAB, rme Bo BKJIaake «EpPS»
cymectByer npuinokenne Analysis BER co MHOecTBOM BapHaHTOB aHajn3a OMTOBOM OIIHOKH
(cm. puc. 9). ConoctaBuM pe3yabTaThl. BUIHO, 4TO pH yBEIHMUEHUU BHIOOPKHU MpUOIMKAEMCS K
TEOPETUICCKOMY 3HAUYCHHIO IPH JIAHHBIX TTapaMeTpax.

Hayano paboTbl, Geaganme YNpoLLEHHON MeabHOM MOLENN CUCTEMbI CBS3N
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Npokpy TEKpaH BHK3, YTOGbI NOCMOTPETL NOAPOGHYIO MHBOPMALMIO
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Pucynok 9 - ConocrasJjienue padotsbl 6a30B0ii mogeaun CTC ¢ Teopueii
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Hanee paccmoTpeHbl TpoOJEeMbl  MPOEKTHpoBaHUs cucteM cBs3u ¢ OFDM
(MYJIBTHIUIEKCHPOBAaHUE C OPTOrOHAIBHBIM YaCTOTHBIM Pa3JeiCHHEM KaHAJIOB )- CUTHAJIAMH C
y4eTOM METOJa pe3epBallid TOHAa W BapbUpOBaHHMs TUMa mpeoOpasoBanus. Paccmorpena
pa3paboTka HIMPOKOIOJOCHOIO MOJEMa, YTO IO03BOJIAEeT (POPMHUPOBATh HOBBIE HAIpPABICHUS
CHCTEM CBSI3U, 0COOCHHO JUIsl TponocepHbIX perieHui [1].

MexaHu3M  MyJNbTUIUIEKCUPOBAaHUS  (YIUIOTHEHHUSI) OPTOTOHAJIBHBIMU  IOJHECYLIUMHU
gactoramu omnpenenser 6asy OFDM-texnomorum mnpoekTupoBaHus cHCTeM CBsizu. Ee
IPEUMYLIECTBOM CIIYKUT a/IeKBaTHOE MPOTUBOIEHCTBHE IOMEXaM IIPU MHOTOJYy4E€BOM CUTHAJE,
npoctoTa 00opyaoBaHUs Ais HU(POBOTO IMpeoOpa3oBaHMs CHTHAIOB, a TAaKXKE IMOTCHIIHAI
METOA0B MOJYJSALMM YacTOThl, YTO ONPEAEIseT CKOPOCTb HMH(OPMAIMOHHOIO IOTOKa H
MIOMEXO0YCTOWYMBOCTh CHUCTEMBI CBsi3u. Ho (a3oBble HIyMBI COBpPEMEHHOTO 00OpPYIOBaHHSA
OrpaHUYMBAOT  APPEKTUBHOCTh pabOThl MOAOOHBIX cucTeM cBsizu. Ilomumo  3toro,
HE00X0IMMOCTh HHTEPBAJIa 3aIUTHl YXYALIACT XapaKTePUCTUKH CIEKTPa.

Ectp ornmaneHHble palioOHBI, C KOTOPBIMH CYLIECTBYET CBSI3b C HHU3KOHM CKOPOCTBIO U
IOMEX0yCTOWYMBOCThIO. COOTBETCTBEHHO MNPUOPHUTET MMEIOT: CKOPOCTh IEpefayd U Mpuema
UHPOPMALIUK U TTOMEXOYCTOMYMBOCTh CHUCTEM CBS3H. JJOMHHUpOBaHHME OJHUX BHUJIOB CHUCTEM
CBSI3M, HampuMep, CIYTHUKOBBIX, MJIM  Y3KOIOJOCHBIX  TPOMOC(EPHBIX  3aTPyIHSET
KOMMYHHKaImioo. [1o3TroMy BOCTpeOOBaHBI HOBBIE AITOPUTMBI MOJCPHH3AIMU CHCTEM CBSI3H,
MOBBIIIAIONINE BEPOSTHOCTH BBITIOJIHEHUS TEX MM MHBIX 3a/1a4.

C npyroil CTOpOHBI, NPHUMEHEHHE KOHCEPBATUBHBIX CUCTEM CBS3M Ha KpHUCTale U
3aKpBITOM APXUTEKTYpHl TPUBOAUT K HEOMPEICICHHOCTH, YTO MOXET BBI3BaTh pEHICHUS
xomnanuii Realtec, ST. MOXHO 3aJ0XUTh Takue PEIICHHs HA KPHCTAUIC C HEIOCTATKaMHU,
KOTOPBIE HENb3sl MCHPaBUTh. 3a OONBIIYI0 CTOMMOCTh MOKHO Tpuobpectu OFDM-pemenus
takux Kommanuii, kak LabVIEW, Keysight, rme pabGora G6JIOKOB YCTpOWCTBAa CKpbITa OT
nosnb3oBateist [2]. COOTBETCTBEHHO HEOOXOIMM MOHUTOPUHI 3apyOeXkHBIX pa3paboTOK, U
olpeJieIeHHbIEe HOY-Xay B CBOMX pa3paboTKax.

Texnonorus OFDM ¢opmupyert nepcnekTUBHBIN BEKTOP HCCIEAOBAHUMN, TaK KaK paHee He
OBLTO cepbl ee TPUMEHEHUS.

MMeroTcst anropuTMbl Uit 3TOHM TEXHOJOTHH, B YacTHOCTH, pesepBaius ToHa (TR),
OKCTIOHEHIIMAJIBHOE YCEUCHHE, SKBAJTM3allMsl KaHala, ONTHMHU3alus TpaHchepra 1Mo pasHbIM
JactotaM, BeIOOp Merona mpeoOpasoBanusi [3]. Texuomnorus OFDM naer mpaso Comtech u
Raytheon roBoputh o0 ckopocTsax TpomochepHbix pemenuii 6omee 20 MO6/c, mpu 3TOM
npou3BoauTens nmoaooHeIx cucreM B PO «HIIII «Pannocsse» umeer npeaen B 2 M6/c mpu
OrpaHMYCHUSIX MOIIHOCTH CUTHaua [4].

[lenecooOpa3HO mNpoaHAIM3UPOBATh AITOPUTMBI  KOMMYHHKAlMi U (OpPMHPOBATH
pexoMeHaanuu o ux mMoaudukanuu. [lomydeHHble pe3ynbTaThl IPEACTABICHBI B BUIE MOJIeMa

OFDM B cpene MATLAB, a curnasbl creHepupoBanbl obopynoBanuem Keysight wim miaroit
Ettus SDR [5].
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K.B.TUIIIKUH!, K. KWIKAUJIAPOB!, 0.A. IYCEMBEKOB!

1 .
Boenno-unoicenepuviii uncmumym paouodieKmpOoHUKY U ces3u,
2. Anmamul, Pecnyonuxa Kazaxcman

NNEPCIIEKTHUBBI PASBUTHUA AIIITAPATHBIX TEXHUYECKOI'O
OBCJIY’KUBAHUSA U PEMOHTA CPEACTB CBA3HU BOOPYXXEHHbBIX CHJI
PECITYBJIMKHN KA3AXCTAH

AHHoTauusl. B crtarbe npencrtaBiieH MaTepuall 1O OJHOMY U3 NPOOJIEMHBIX BOIPOCOB
cHaOXeHuss U oOecreueHusi BOWCK CBSI3M allapaTHBIMH M KOMIUIEKCAMH HOBOTO TTOKOJICHHSL.
[IpencraBiaen 0630p M NMPOBEAEH aHAIM3 UMEIOLIMXCS alapaTHBIX TEXHUYECKOro 0OecreyeHHs
B Boopyxennbix Cunax Poccuiickoii ®enepaunu. IlpemnoxeH BapuaHT MOJEpHU3ALMU
OTEYECTBEHHOM amnmapaTHOM TexHH4eckoro odecnedeHus craporo napka ATO-4 u BBOXI B
SKCIUTyaTanuio HoBoW anmapaTHoii ATO-4MIL] mo peMOHTY M TEXHHUYECKOMY OOCTYXKHBAHHIO
IUGPOBBIX PAAMOCTAHIMM MOCIEAHEr0 MOKOJIEeHUs. B mepcnekTuBe miaHupyeTcst pa3paboTka
TEXHUUYECKOT'0 3aJJaHus JJIs BhIIyCKa MoiepHU3UpoBaHHO annapatHoit ATO-4ML] Ha ongHOM M3
npeanpusTHii 000pPOHHO-IIPOMBIIIIICHHOT0 KoMIuiekca Pecrybnuku KazaxcraH.

KiaoueBble cJjioBa: amnmnapaTHas TEXHUYECKOTO OOECIEUYEHHUs, PEMOHT, TEXHHYECKOoe
00CIyKMBaHUE, MOJEPHU3ALUSA, PATUOCTAHLMS HOBOI'O IOKOJIEHUS, BOJOKOHHO-ONTHYECKHM
Kabesb, CpeICTBA U3MEPEHUs, aBTOMATH3aLlMsl, BOCHHOE YIIPaBJICHHE, MaTepUaIbHbIE CPECTBA.

Tyiiingeme: Maxkanaga OaiiaHbic ocKkepiepiH »aHa OyblH amnmapaTrThlK — JKOHE
KEIICHJIEpMEH KaOABIKTay JKOHE KaMTaMachl3 eTyAiH HpoOieManblK MacesenepiHi Oipi
OolibIHIIa MaTepuan ycbiHbuIFaH. Peceit denepauusaceinbiy Kapynsl Kymrepinaeri annaparTbik
TEXHHMKAJIBIK KaMTaMachl3 €Tyre M0y YChIHBULIBI XoHe Tanjay kyprizuial. ATO-4 ecki napkin
OTaHJBIK aNMNapaTThK TEXHUKAIbIK KaMTaMachl3 €Tyl JXaHFBIPTY HYCKAChl >KOHE COHFBI
OybIHIaFbl LUQPIBIK PaAUOCTaHIMUIAPAbl JKOHACY KOHE TEXHUKAJIBIK KbI3MET KOpCeTy
6oibiHmIa s)xaHa ATO-4ML] annapaTTsl naiinananyra eHrisy ycsinblabl. Kenemekre Kasakcran
PecniyOnukachIHBIH KOPFaHBIC-OHEPKICIIT KEUIEH1 KICIMOPBIHAAPBIHBIH OIpiH/E XKaHFbIPThUIFaH
annaparTblk ATO-4MI] mblFapy yIIiH TeXHUKAIBIK TalICBIPMaHbI 93ipJey jKocnapiaHyaa.

Tyiin ce3aep: anmnapaTThIK TEXHUKAJIBIK KAMTaMachl3 €Ty, JKOHJIEY, TEXHUKAJBIK KbI3MET
KOpCeTy, JKaHFBIPTY, jKaHa OybIH pPaJMOCTAHIMSCHI, TAJIIIBIKTBI-ONTUKAIBIK KaOeib, eJley
KypajnJapbl, aBTOMaTH3alMsIIay, 9CKepU 0acKapy, MaTepUaAIIbIK KYPBUIFBL.

Annotation. The article presents material on one of the problematic issues of supplying
and providing communications troops with hardware and complexes of a new generation. The
review and analysis of available hardware technical support in the armed forces of the Russian
Federation is presented. A variant of modernization of the domestic hardware technical support
of the old fleet of ATO-4 and commissioning of a new hardware ATO-4MC for repair and
maintenance of digital radio stations of the latest generation is proposed. In the future, it is
planned to develop technical specifications for the release of a modernized hardware ATO-4MC
at one of the enterprises of the military-industrial complex of the Republic of Kazakhstan.

Key words: hardware technical support, repair, maintenance, modernization, new
generation radio station, fiber-optic cable, measuring instruments, automation, military
management, material resources.

107



PI:xxbOUU FBIJIBIMU EHBEKTEPI  Ne3 (41) 2020  HAYYHBIE TPY /bl BUNPOuC

B wmapre 2019 roma B MunuctepctBe o0oponbl Pecnyomuku Kaszaxcran moj
PYKOBOJICTBOM TJIaBBbl BOeHHOTO BeaomcTBa Hypmana Epmex0OaeBa BrepBbie IpOBEIEH ceMUHAp
C OTBETCTBEHHBIMHU JIOJUKHOCTHBIMM JIMLIAMHU 33 MaTepUAIbHO-TEXHHYECKOE 00ecreueHue I10
OCHOBHBIM HAIpPaBJICHUSM PA3BUTHUSI MaTePHAIbHO-TEXHUYECKOTO 0OECIeYeHusl BOMCK (naee -
MTO) [1].

B Hacrosimee BpeMs MaTepUAIbHO-TEXHUYECKOE OOECIeYeHUE SBISAETCS OJHHM U3
Ba)XHBIX BUJOB OO€CleYeHHs BOICK, 0€3 KOTOpPOro B COBPEMEHHBIX YCIOBMSX HEBO3MOXKHA
IIOBCE/IHEBHAsl  JAEIATEIBbHOCTb W IOATOTOBKAa Ka3axcraHckod apmuu. Ilogpasnenenus
MaTepHaAIbHO-TEXHUUECKOro 00eCeUeHHs] OPraHUu3yIOT TECHOE B3aUMOJCHCTBUE C OpraHamMu
BOGHHOIO YIpaBI€HHUS U JPYTUMH TOCYJApCTBEHHbIMH OpraHaM{, HallMOHAJIbHBIMU
KOMITAHUSAMH M TPEINPUATHIMH O0OOPOHHO-TIPOMBIIIICHHOTO KOMIUIEKCA CTpPaHbl, BBISBISIOT
noTpeOHOCTH B pecypcax, a Takxke oOecrneunBaroT 3((EeKTUBHOE MCIIOJIb30BaHUE M XpaHEHHE
MaTepuaibHbIX CPEACTB.

bnaronapss BepxoBnomy ['nmaBHOKOManmytomemy Boopykenusimu Cunamu PecryOnmku
Kazaxcran Bonpocam ocHameHust apmun Kazaxcrana coBpeMeHHbIMU 00pa3liaMi BOOPYKEHUS U
BOCHHON TEXHUKH Y/IEJSAETCS IPUCTAIbHOE BHUMAHHUE.

B xozxe cemuHapa o0CyKIeHbI TEKyIlee COCTOSHUE, HACYIIHbIE TPOOJIeMbl MaTepUaIbHO-
TEXHUYECKOTO CHAO0KEHHsST BOWCK, BBIPAOOTaHBI METOIBI TOBBIIICHHS 3(dekTuBHOCTH
nesTenbHocT noapasaeneHuii MTO, a Takke 3aciyliaHbl 3aMECTUTENIN KOMaHAMPOB BOMHCKUX
gacteii mo MTO, rae mpoxoauT ampoOanvio MWIOTHBIM TMPOEKT MO COBEPIICHCTBOBAHUIO
cuctemsl ynpasieHuss MTO TakTudyeckoro 3BeHa.

OtmedeHo, UTO JEHCTBYIOIIAs CHCTEMa YIPABJICHUS MaTepUaJIbHO-TEXHUUYECKUM
o0ecrieyeHreM BOMCK HE B MOJHOM Mepe OTBEYaeT COBPEMEHHBIM TPeOOBaHUSAM BBHJY CJ1ab0Oro
BHE/IPEHNUS aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABJICHUS pecypcamu.

[IpuHuMas BO BHMMaHHUE pPE3yJbTaThl CEMHHapa M 3ajjaud, MOCTaBlIeHHble MMHUCTPOM
00OpOHBI, Ha KadeIpe OpraHu3alMHd CBS3M U BOCHHOM TEXHHKH CBSI3U MPOBOJUTCS HAY4YHO-
uccienoBarenabckas paboTa, IMOCBAILIEHHAas MOJEPHMU3ALMM  allapaTHOM  TEXHUYECKOro
obecneuenus  ATO-4. lenpto  HaydyHoro  uccieioBaHus  sBIseTcss  paboTa 1O
YCOBEPIIEHCTBOBAHUIO MOPAJIbHO M TEXHUYECKH YCTapeBIIEH amnmapaTHOM TEXHUUYECKOTO
oOecneuenud. Ilpennaraercss mNpoBEeCTM MOJEPHU3ALNIO, YKOMIUIEKTOBAaTh amlapaTHYIO
COBPEMEHHBIMU M3MEPUTENBHBIMU CPEICTBAMU M MPOTPaMMHBIM OOecrieueHHeM, OpraHu30BaTh
HOBBbIE paboume Mecta, 00ecreunuTh OOCTYKMBAIOUIUN MEepCOHAT HEOOXOJAMMOM TEXHHYECKOU
0a30if TaHHBIX M 3allaCHBIMU YacTSAMH JJI MPOBEACHUS PEMOHTAa M OOCIYKUBAHHS IUPPOBBIX
PaaAMOCTaHIINI HOBOTO MOKOJIEHUS B MTOJIEBBIX YCIOBUSX.

OcHoBHbIE TpeOOBaHUSI TIO pa3padOTKE aNMapaTHBIX TEXHUYECKOTO 00ECTIEYSHUS CBOSTCS
K crneayromemy [2]:

ATO nomxkHBl pa3palbaTbiBaTbCs OJHOBPEMEHHO C pPa3pabOTKOM  0OCIyKHBaeMbIX
CPEJCTB ¥ KOMILJIEKCOB;

HOMEHKJIaTypa annapaTHON JOKHA 00ecreuyuBaTh BO3MOXKHOCTh KOMIUIEKTAIUU JTFOO0H
PEMOHTHO-BOCCTAaHOBUTEIBHOM YaCTH U MOOUJILHON MacTepCKOM;

TEXHOJIOTHYECKOe 000pyJOBaHME JOJDKHO oOecreynBaTh MPOBEPKY IMapaMeTpoB
00CTyXMBaEMbIX CpPEICTB U aBTOMATH3MPOBAHHBIN (MOJyaBTOMATH3UPOBAHHBIM) MOUCK
HEUCIPaBHOCTEW;

000py/I0BaHUE JTOJKHO pa3MellaTbCsl B TUIOBBIX KY30BaX, YCTAaHABIMBAEMbIX Ha IIACCH
aBTOMOOWMJIEH, IPUHATHIX Ha BOOPYXEHHE TeMH BOMCKOBBIMU (DOPMUPOBAHUSAMH, I KOTOPBIX
IpeHa3HaYeHbl alnapaTHbIe;

oOecrieyeHne ycIOBUM >(PQPEeKTUBHON padOThl JUYHOTO COCTaBa C TOYKH 3PEHHSA
SProHOMHUYECKUX TpeOOBaHUM 1 0€30MaCHOCTH PabOTHI.

BrimonHenue 3Tux TpeboBaHui 0OecrieunBaeT:
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COOTBETCTBHE KaOETbHBIX COCIMHEHUM ¢ TEXHOJOrH4Yeckoro obopymoBanus ATO
cnieruuKe NOCTPOCHHUS HE TOJBKO CTAPOro, HO M HOBOTO TapKa CPEJICTB U KOMILICKCOB;

YHU(PHUKAUI0 000pyA0BaHUS allllapaTHBIX U UX TPAHCIIOPTHOM 0a3bl;

BHEJIPCHUE DJIEMEHTOB aBTOMATH3AI[UH IMPOIIECCOB TEXHUYECKOTO OOCITYKHUBAHUS H
PEMOHTA B TIOJIEBBIX YCIOBUSIX.

Jlist mpoBeieHUs aHanu3a u moadopa HHGOpMAIMKH pacCMaTPUBAIOTCS amiapaTHbIE,
paspaborannbie B Boopykennbix Cunax Poccutickoii deneparum.

Annapamuas mexHuueckozo obecneyenus 0as wacmetl U nOOPA30eaeHUll C8A3U
makmuieckoeo 36eHa ynpasnenus «ATO-M1»

Hasnauenwme: ammapatHas TexHudeckoro ooOecnedeHuss ATO-M1 npennasHadyeHa st
TexHrnueckoro oocmyxuBanus (TO), OlEHKH TEXHUYECKOTO COCTOSIHUS ¥ TIPOBEJICHUS TEKYIIETO
PEMOHTA arperaTHbIM METOJIOM CPEZCTB CBSI3M TaKTUYeCKOro 3BeHa ympasienus (T3VY) [3].

OcHoBHbIE (PYHKITNH:

TEXHUUYECKOE OOCITYXKMBaHHUE, OLEHKAa TEXHUYECKOTO COCTOSHUS U MPOBEICHHE TEKYLIETOo
pEMOHTa arperaTHbIM  METOJIOM  PAaJUOCPEACTB C TOMOIIBI0  ABTOMATH3UPOBAHHOTO
n3mepurenpbHoro komiuiekca AVMK-b;

TEXHUYECKOE 00CIyKMBaHUE, OI[EHKA TEXHUYECKOT'O COCTOSHUSA M MPOBEICHUE TEKYIETO
pPEMOHTa TEPMHUHAJIBLHOTO M KOMMYTAI[MOHHOTO 00OpyAoBaHUs ceTedl TeneQoHHOU U
(akCHUMUIIBHOW CBSI3M C MOMOILBIO AaBTOMAaTU3UPOBAHHOIO M3MeEpUTENbHOro komriekca AMK-
HY, uzmepurens norepu nocroepuoctu UIIJI, mynsTumerpa (Tectepa);

TEXHUYECKOE 00CTYKMBaHUE, OI[CHKA TEXHUYECKOTO0 COCTOSHUSA U MPOBEJIEHUE TEKYIIEro
PEMOHTa 3apsIHBIX YCTPOWCTB, YCTPOMCTB CHUCTEM SJIEKTPOIUTAHUS, JIEKTPUUYECKOM dYacTu
AJIEKTPOATPETaTOB U 3aps]l TEPMETUUHBIX aKKYMYJISITOPHBIX OaTapeil;

TUArHOCTHUPOBAHUE, TEXHUYECKOE OOCITY)KMBAHUE M PEMOHT psla CPEJICTB CBSI3U BHE
armapaTHoM, KOTr/1a UX JOCTaBKa K anmnapaTHOM 3aTpyJHEHA;

BBIMIOJTHEHHE CJIECAPHBIX M MEXaHMYECKUX paboT MO PEeMOHTY TEXHHKH CBSI3M Ha
BBIHECEHHOM paboveM MecTe (B MmajiaTKe);

dbopMUpOBaHUE OTYETHBIX TOKYMEHTOB.

B cocTaB anmapatHoil BXOAAT:

pabouee mecto s TO paanocpencts (PM-PC);

pabouee mecto st TO TepMHUHAIBLHOTO U KOMMYTallMOHHOTO 06opynoBanus (PM-T);

pabouee mecto st TO 3apsIHBIX YCTPOMCTB, YCTPOMCTB CHUCTEM IIEKTPONUTAHHUS,
AIEKTPUUECKOMN YaCTU JEKTPOArperaTtoB U 3apsjia TePMETUYHBIX aKKyMYJSATOPHBIX Oarapei
(PM- 3VY3ID);

pabouee MecTo /IS IPOBECHUS CIeCapHbBIX padoT (pa3memiaercs B nmanatke) (PM-Co);

amnmaparypa CBS3H, JJIEKTPOCHA0KEHHS U )KU3HE0OeCTIeUeHHUS.

Annapamuas mexHuueckozo obecneyenus 0is yacmetl U noOOpa30eleHUll Ces3u
onepamusHo-cmpame2uiecko2o 36ena ynpaenenus « ATO-M2»

Hasnauenue: anmapatHas ATO-M2 npenHa3zHaueHa Uisi TEXHUYECKOTO OOCTY)KHUBaHUS
(TO), omleHKM TEXHUYECKOTO COCTOSIHUSI U NPOBEACHHS] BOCCTAHOBUTEIHHOIO PEMOHTA B
MOJIEBBIX YCIIOBUSIX BOJIOKOHHO-ONTUYECKHX U JJEKTPUUYECKUX (HA METHOM OCHOBE) IMOJEBBIX
kaberneit ceszu OC3Y [3].

B cocras anmapatHoi BXOJAT:

pabouee mecto 11 TO BoJOKOHHO-ONTHYECKHX Kadeneil ces3u (PM-BOK);

pabouee mecto ans TO aBTOMATU3UPOBAHHBIM CIIOCOOOM DJIEKTPUYECKHX Kaleneil cBs3u
(PM-K31);

pabouee mecto st TO snekTpuyeckux kKadenel CBs3U ¢ TOMOIIbI0 Habopa CTaHAaPTHBIX
u3MepuTenbHbIX Tpudopos (PM-K32);
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pabouee MeCTO Il TIPOBEACHMsS cliecapHBIX paboT (pa3memtaercs B nanarke) (PM-Cn);
anrmaparypa CBs3H, 3JEKTPOCHAOKEHHS U KU3HEOOeCTIeUeHHS.

OcHoBHbIE (PYHKIINH:

TEXHUUYECKOE OOCIYy)KHBAHHME, OLIEHKAa TEXHUYECKOI'O COCTOSIHMSI C  IOMOUIbIO
U3MEPUTENIbHBIX TMPUOOPOB U MPOBEIEHHWE BOCCTAHOBUTEIBHOIO PEMOHTAa BOJIOKOHHO-
OIITHMYCCKUX KaOeIeh CBS3H;

TEXHUUYECKOE OOCIIy)KMBaHHE, OIIEHKAa TEXHUYECKOI'O0 COCTOSHUS C  IOMOIIBIO
aBTOMAaTU3UPOBAHHOIO HU3MEPUTEIIEHOTO KOMILIEKCA ANK-HY u [IPOBECHUE
BOCCTAaHOBUTEJILHOTO PEMOHTA DJIEKTPUYECKHX Kabeseil CBsA3M, B T.4. C IMOMOIIBIO YCTPOHCTBA
orepaTUBHOTO BoccTaHoBNeHUs kadenei (Y OBK);

TEXHUUYECKOE OOCIy)KMBaHHE, OIIEHKAa TEXHHYECKOrO COCTOSHHSI C  I[TOMOIIBIO
U3MEPUTEIBHBIX TIPUOOPOB U TIPOBEACHHE BOCCTAHOBUTEIBHOTO PEMOHTA AIICKTPUYECCKHIX
KabeJel CBSI3M;

BBITMIOJTHEHHUE CJIECAPHBIX U MEXaHMYECKUX PaldOT MO PEMOHTY KabeIbHOro 000pyI0BaHUS
Ha BEIHECEHHOM pabodeM MecTe (B MajiaTKe);

(GbopMUPOBAHNE OTYETHBIX JOKYMEHTOB.

Annapamuas mexnuueckoeo obecneuenus ATO-3

AnnapaTtHas TexHudeckoro obecrnedeHuss ATO-3 sBiusercs MOABUXKHOM, aBTOHOMHOM
PEMOHTHO-U3MEPUTEIBLHON MACTEPCKOM, B KOTOPOM MPOU3BOAUTCSA TEXHUYECKOE 00CIIY)KMUBaHHE
U TEKYILUMH PEMOHT CPEJCTB CBS3M TaKTU4eckoro 3BeHa ympasieHus (T3VY) u cayx0 apyrux
CHJIOBBIX BEJIOMCTB B IOJIEBBIX YCIOBUAX [4].

B xommiuexkt ATO-3 BXoaaT cpeacTBa >KH3HEOOECHEUEHMs, CIELUalbHas cHcTeMa
AIIEKTPOCHAOKEHNUS, KOMIUICKT CpEACTB W3MEPEHUs W IHAarHOCTHPOBAaHWs, 0a30BbIA HaOOp
YHHUBEPCAJIbHOIO MHCTPYMEHTA, PpEMOHTHbIE MecTa, mKadbl 11 XxpaHenus 3UII, nokymeHToB 1
IIPUHAJICKHOCTEN, CPEICTBA CBS3U.

O6opynoBanne ATO-3 1mo3BoisieT IPOU3BOAUTH PEMOHT CPEJCTB CBSI3U KaK Ha paboumx
MecTax ammapaTHOW, TaK W HEMOCPEJICTBEHHO B OOBEKTaX, CMOHTHPOBAHHBIX Ha IOJBUKHOM
6aze (maccu), 6e3 AeMOHTaxa 000pyIOBaHMs, IIPU pa3MeIleHNH UX Ha paccTosHuu ot ATO-3
70 10 m.

BeinonHeHne TeXHUYECKOro OOCIYXHBAHHUS M TEKYIIEro PEMOHTAa KOHKPETHBIX CpPEICTB
cBs3u B ATO-3 obecnieunBaetcst nocne aoykomriektroBanuss ATO-3 Ha mecTe sKCIuTyaTainuu
3UII u marepuansamu, UCIOJIb3yEMBIMU NP PEMOHTE U OOCITYKUBAaHUM 3THX CPEACTB CBS3H, a
TaKXe, IPU HEOOXOMMOCTH, JIOTIOJTHUTEIHBIMU CPEICTBAMH U3MEPEHHUS M TMarHOCTHPOBAHNSI.

CocTtaB aBTOMacTEpCKOM:

B ky3oBe K-131 na maccu aBTomoOwms 3MJ1-131.

B ky3oBe K1-4320 na maccu aBromo6uns YPAJI-43203 unu KAMA3-4310.

VICTOYHUKH DIIEKTPONTUTAHUS:

6enzoarperat Ab-4/230-M1(AB-1/230-B) - 1 mir.;

akkymynaropHas Oarapes SHK-80 1 mmr.;

BBIIPAMUTEND 3apaaHblii BP 1 mt.;

CTaOMIIN3UPOBAHHBINA UCTOUHUK HanpsbkeHus 13B/26B, 20A 1 mwr.;

Tpancpopmarop nutanus 220/36B 1 mir.

KoHTponbHO-M3MEepUTENBHBIE  TTPHOOPHI:

ocumwmorpad yHuepcanbHbii Cl1-114;

npudop U3MEPUTENBHBIN I1-321M;

9acTOTOMEp AJIEKTPOHHO-cUeTHBIN U3-63;

METraoMMET] D4102/1-1M;

MUJTMBONBTMETP B3-55A;

npuOop 3ekTpousmMepuTenbHbii (Tectep) 114353;
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W3MEPUTEIb COTIPOTUBIICHUS 3a3eMiieHus M416/1.

Jl1s pagrocBs3U B MOJIEBBIX YCIOBUSIX B KOMIUIEKT BKIKOYEHA CHUCTEMA IPOMKOTOBOPAIIEH
cBs3M ""KabuHa-Ky30B" U paguocTaHius P-156M ¢ aHTEeHHON U TOBOPOTHBIM YCTPOUCTBOM.

[IpoBenss 0030p ammapaTHBIX TEXHHYECKOro obOecrieuenuss Boopyxennbix — Cun
Poccuiickoit ®@enepanuu, mnpejaraercsi MPOEKT MOJECPHU3ALUM alMapaTHOM TEXHUYECKOTO
ob0ecneueHnss ATO-4 u BBOA B JKCIUTyaTallMl0 COBPEMEHHOW armapaTHOM IO PEMOHTY H
obcnyxuBanuto 1nudposeix KB, VKB paawocranumii HOBoro mokojieHus ATO-4MII.
AnmnaparHas npeJHa3HayeHa JJIs MCIIO0JIb30BaHMs B TAKTUYECKOM 3BEHE YIPABIEHUS B MOJIEBBIX
YCIIOBUSAX KaK YHU(DUIIMPOBAHHAs MOOMIIbHAS CTAHIUS JUIsl ONIEPATUBHOTO MPOBEACHUS PEMOHTA
U TEXHUYECKOT'O OOCITY>KUBAHUSI CPEJICTB CBSI3U HOBOTO MapKa.

ArnmnapatHas 060pyayeTcs ClIeyIoIUMU pad0uMU MECTaMH:

PMI o peMOHTY 1 HacTpoiike HU(PPOBBIX PaAUOCTAHIIHIA;

PM2 1o pemonty kabens u ceapke BOJIC;

PM3 1o peMoHTY Tene(hOHHBIX anmnapaToB U TeIe(POHHBIX TAPHUTYD;

PM4 o peMoHTY 3apsiiHBIX YCTPOUCTB U 06cmykuBanuio AKb;

PMS5 no 4ncTke u cMa3Ke CpeACTB CBSI3H.

[lepBoe pabouee MecTO NpeaHA3HAYEHO MJi1 OINEPAaTUBHOTO IIPOBEJIECHUS PEMOHTA,
HacTpoiiku u obciyxkuBanus KB, YKB mudpossix pagnocranuuii Tuna «Tamupany, «Tamecy u
T.1. Paboyee MecTo nMeeT NepeHOCHONH HOYTOYK ¢ IPOrpaMMHBIM 00€CIEYeHUEM, MHOKECTBOM
IIPOBOJIOB ¥ Pa3bEMOB JIJISl TECTUPOBAHUS U JUATHOCTHKH, a TAK)KE KOMIUIEKT 3aITaCHBIX OJIOKOB
Y BJIEMEHTOB JIJISl 3aMEHBI.

Bropoe pabouee mecTo mpegHazHAuYE€HO ISl IPOBEACHUSI BOCCTAHOBUTEIBHBIX pabOT Ha
BOJIOKOHHO-ONITUYECKOM U MeJIHOM Kabene. B coctaB pabodero mecta BXOAMT ammapaT JUis
CBapKH BOJIOKOH ONTHYECKOTO Kaleyss, WHCTPYMEHTBI M NPUCHOCOONCHUS JUIsi pPEMOHTA
MarucTpalbHOTO Kades.

Tperbe pabGouee MecTO TpEeAHA3HAYCHO JJIsI PEMOHTA TEJNe(QOHHBIX AalmapaTroB H
MUKpOTENIE(POHHBIX TapHUTYP, OOOPYIOBAHO HM3MEPUTEIBHBIMU MpHOOpaMH, MAsUIBHUKOM U
3aracHbIMH MPUHAAIICKHOCTIMHU.

YerBeproe paboyee MeCTO TMpelHA3HAYE€HO Ui  OOCHYKMBaHMS U 3apsAIKu
aKKyMYJIATOpPHBIX Oarapeil oT paauoctaHuuil. OOOpYyJOBaHO 3apsAJHBIMU YCTpPOICTBaMH,
CPEICTBAMU U3MEPEHMSI, MIEKTPOIUTUIECKUMHU KUIKOCTIMH.

[TsaToe pabouee MecTo MpeHA3HAYEHO JUIsl IPUEMKH U BbIIAUYM PAAUOCTAHINM, UX YUCTKU
U TpoBepku pabotocmocobHocTH. Ha pabouem MecTte UMeeTcs NpPUEMO-CAAaTOYHAs
JOKYMEHTAIUs U MbUIECOC JUISl OYMCTKH.

CocraB skunaxa — 5 4eloBeK, BpeMs pa3BepThIBaHU anmnapaTHoil ¢ nanatkoi 30 MUHYT.

Pa3pabotka ¥ BBOA B OIKCIUTyaTallMI0 MPEAJIOKEHHON ammapaTHOM TEXHHUYECKOIo
obecieuenuss ATO-4MIL] 3HauUTENBHO YHOPOCTUT TMPOLECC MPOBEACHUS PEMOHTa H
TEXHUUYECKOTO O0CIyKHBaHMsI LHU(POBBIX PaAUOCTAHIIMA HOBOI'O IMOKOJIEHMS, COKPATUT BpEMsI
Ha BBINOJIHEHUE PEMOHTHBIX Pa0OT M COKOHOMHT OIOJIKET «apMENCKOT0 KOLIEIbKay.
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Boernno-unoicenepnuiii uncmumym paouos1eKmpOoHUKU U C8:3U,
2. Anmameol, Pecnybnuxa Kazaxcman

BEJIEHUE BOEBBIX JJEUCTBUM B TYCTBIHHOM MECTHOCTH

AHHoTanusl. B naHHOI cTarbe aBTOpPHI MOMBITAIMCH OOPATUTH BHUMAHHE HAa OIMBIT
MOJMyYEeHHBIM  monpaszaeneHusiMu  Boopyxkennsix Cun  Poccuiickoit  ®epeparuu U
IIPABUTEIBCTBEHHBIX BOMCK CHUpPHM IPU COBMECTHBIX OIEPALMSIX IO JUKBUIALUHM KPYIHBIX
HE3aKOHHBIX BOOPYXEHHBIX (OPMHUPOBAHUI B IMyCTHIHHOW MecTHOCTH. PaccMoTpena HoBas
TaKTHKa BeJleHUs1 00eBbIX JeicTBUil «CHupHIICKUI Bal», Ha YTO YAESAIOT OOJbIIOE BHUMaHUE
00EBUKM HE3aKOHHBIX BOOPYKEHHBIX (OPMHUpPOBaHUII HpHU BeACHUU OOEBBIX ACHCTBUI B
IyCTBIHHONW MECTHOCTH, XapaKT€pHble OCOOCHHOCTH IYCTHIHHOW MECTHOCTH, BIIUSIOLIUE Ha
xoll OoeBbIx neicTBuil. OmucaHa, Kakas TEXHHKA M BOOPY)KEHHE HCIIOJIb30BallaCh KaK CO
CTOPOHBI HE3aKOHHBIX BOOPY)KEHHBIX (DOPMUPOBAHMIA, TaK U CO CTOPOHBI MPABUTEIHCTBEHHBIX
BOICK W BOEHHOW KOAJIHIIMH, UCIIOJIb30BAHUE PE3YNIbTATOB MPUMEHEHUS yIapOB aBHAIMH U
apTUJUIEpUU B XOJI€ HACTYIUIEHHUS, TAaKXK€ yKa3aHO, Ha YTO YJAEJSIOT OOJbIIOE BHUMaHUE IPU
BEJICHUH HACTYIMATEIbHBIX OMEpaliii B MyCTHIHHOW MECTHOCTH.

KuioueBble cj10Ba: MyCThIHHAS MECTHOCTh, HE3aKOHHBIE BOOPYKEHHbIE (DOPMHUPOBAHMS,
0oeBbIC JeHCTBUS, CIICUANBHBIE ONEPaAIliH, BOOPY)KCHNE U TEXHUKA, (PMHAHCOBAS TOAJIEPIKKA,
Opranuzanus OObenuHeHHBIX Hanwmii, JokanbHas BOWHA, TEOMOJIUTHYECKas OOCTaHOBKA,
TEPPOPUCTUYECKAs] OPraHU3aLNs .

Tyitingeme. byn wMakamama astopnap Peceit  ®enepamuss  Kapynsr  Kymrep
Oemimmenepinin xoHe CHpHUS YKIMETIHIH OCKEpJEepiHiH IIeJl JalachlHAa 3aHCHI3 KapyJsibl
YHBIMIAP/IbI JKOK0 MaKcaThIHAA OIpirin eTKi3reH olepanusiiapiad ajiFaH HOTHIKEIEpiHe Ha3ap
aynapynel yceiHFaH. «CHpPUICKHIA Bam» aTThl jKaHAa TAKTUKAIBIK 1C-KMMBUI TalKbUIaHFaH,
3aHCBI3 Kapyibl YHBIMAAPABIH KaybIHIepiiepl IIes JAajachlHJa OTKI3IeH >XaybIHTepiliK ic-
KUMBUIZA OCBIFAH YJKEH Has3ap ayjapajibl, IIeJ Jalajga >KaybIHTepJiK 1C-KUMBUT OTKI3YHiH
allbIpMaIIbUIBIKTaphl TAJIKbUIAHFAH. 3aHCHI3 Kapybl YHBIMIApAbIH, SCKEPHU KOAIULUSHBIH XKOHE
YKIMET 9CKEpJIepiHIH JKaybIHTepIIiK 1C-KUMBUI OTKI3Yy OapbIChIHJA KOJIJIaHFaH Kapy-Kapak >KoHe
TEXHUKAChl aTaJfaH J>KoHe Je Malybll Ke3iHJe aBHalludsg MEH apTUUIEpUsi COKKBICHIHBIH
HOTHOKEJIEPIH Jep Ke31HAe KOJJIaHyIbIH KaXETTUIIr KepCeTUINeH, COHBIMEH Kartap I1e Janaia
m1a0yblT ©TKI3Y OapbIChIHAA Ha3ap ayJapraH.

Tyiiin ce3aep: men ana, 3aHCHI3 KApyJbl YUbIMAAP, *KAybIHTEPIIIK 1C-KUMbLI, apHaNbl
olepauusiap, Kapy-Kapak MeH TeXHHUKa.

Annotation. In this article, the authors tried to draw attention to the experience gained by
units of the armed Forces of the Russian Federation and the Syrian government forces in joint
operations to eliminate large illegal armed groups in the desert. The article considers the new
tactics of warfare "Syrian rampart”, which is paid great attention to by the militants of illegal
armed groups when conducting combat operations in a desert area, and the characteristic
features of the desert area that affect the course of hostilities. It describes what equipment and
weapons were used both by illegal armed groups, as well as by government forces and the
military coalition, the use of the results of air and artillery strikes during the offensive, and also
indicates what they pay great attention to when conducting offensive operations in desert areas.

Key words: desert terrain, illegal armed groups, military operations, special operations,
weapons and equipment, financial support, United Nations, local war, geopolitical situation,
terrorist organization.
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ITycThIHA, IyCTBIHHAasg MECTHOCTb - XapaKTEpHAa CKYIHBIM PACTUTEIbHBIM IIOKPOBOM,
IMIUPOKUM 0030pOM MECTHOCTH, B OCHOBHOM 3TO II€CYaHasi MECTHOCTb, OapXaHbl, KOTOpHIC B
CBOIO OY€peNb 3aTPYAHSIIOT IPOXOAUMOCTh TeXHUKU. Ha Teppuropuu crpan binmknero Bocroka
IPOMEXYTKH MEXAYy TOpOJaMH W HACEJNCHHBIMH ITYHKTAaMH B OOJbBIIEH YacTH 3aHHUMAeT
nycThiHsA. ['eononutrueckas odcraHoBKa Ha biaknem BocToke Ha ceroHAIIHNEI 1eHb, KaK U Ha
IOPOTSDKEHUH JIOJITHX JIET HecTaOmibHa. [IpuunHoii ToMy, 3TO KOH(IIMKTHI KaK MEXIy CTpaHaMHU
bawxknero BocToka, Tak W BHYTpH TIOCYIapCTB, MCKYCCTBEHHO-CO3/laBaeMble Ooliee
HYKOHOMHMYECKH PA3BUTHIMH CTpPaHAMHU M3BHE, CTPEMJICHHE KOTOPBIX OOYCIOBJIECHO >KEJIaHHUEM
BJIMATH WIK JJa’Ke BIAJETh OOJBIINMU 3aniacaMu HEPTHU U HEPTENPOAYKTOB 10OBIBAEMBIX B 3TOM
peruone. Ilomyuass GUHAHCOBYIO TOJICPKKY HM3BHE, OTICIbHBIC TPYIIBI JIOJCH, HE3aKOHHbIC
BOOPY>KEHHbIE (DOPMUPOBAHUS IPECIEaysl CBOM LEJIM, BBICTYNAIOT MPOTHB 3aKOHHBIX BJIACTEH,
pacuaTbIBasi MOJUTUYECKYIO 0OCTAaHOBKY B CTPaHE U B LIEJIOM B peruone [1].

[Tornbitka OOH MupHBIM IyT€M YpErylupoBaTh OOCTAHOBKY B PErMOHE K COXAJICHHIO
HOJIOKHUTEIBHBIX PE3YJIbTATOB HE J1aeT, B ¢Bsa3u ¢ ueM OOH npuberaeT k mpoBeIeHUIO OTepaui
C NPUBJIEYEHHUEM CHUJI 00bEJUHEHHOW BOCHHOM KOAJINMIIUY C COTJIACUs 3aKOHHBIX BJIACTEH CTpaH U
¢ yuactueM Boopyxennsix Cui 3Tux rocynapcts. [lpu npoBeneHnn crnenyaibHbIX Olepaluii mno
mukBuganun HB®, BoeHHOH koamuuuend M NOAPA3ACICHUSMHU IIPAaBUTEIICTBEHHBIX BOWMCK
BbIpa0aThIBalOTCSA HOBBIE IPUEMBI, CIOCOOBI U TAKTUKA BEJIEHUSI OOEBBIX JEHCTBHUI B IIyCTHIHHOMN
MECTHOCTH.

C nepaBHero Bpemenu nozpaszaencHuss BC PO npuHumaroT ydactue B COBMECTHBIX
orepanusax. Y4yactBys B noqoOHbIx onepanusax odumepamu BC PD nonydeH orpoMHBINH OMBIT
IUTAHUPOBAHMS U BEJICHUsI OOEBBIX IEUCTBUN B IyCTBIHHON MECTHOCTH.

OnblTa BejeHUs OOEBBIX IEHCTBMI B IYCTBIHHONM MECTHOCTH, TeM OoJjiee 3a Ipeienamu
pecryonuku yactu u noapasaeneHust Boopyxkennsix Cun PecnyOnmku Kazaxcran He WMEIOT.
Tak kak ¢ MOMeHTa 0OpeTeHUs CyBepeHUTeTa U 00pazoBaHus coOOCTBEHHbIX BoopyxeHnHbix Cuil,
Kazaxcran He mpuHUMaN y4acTHe B KaKUX-THOO OOEBBIX JEHCTBHSX WJIM B JIOKAIBHBIX BOHHAX,
KpOME KaK y4acTHUE€ B MUPOTBOPUYECKHX MHUCCHUSAX IO OKA3aHHUIO I'yMaHUTapHOH, MEAMIIMHCKON
IIOMOIIA ITOCTPAJABIIEMY MHPHOMY HACEIEHUIO, Pa3MHHHPOBAHHWIO HACEJICHHBIX ITyHKTOB,
J0por, 00BEKTOB, OYMCTKE BOJIBI U T. 1.

VYuuTtsiBas TO, YTO OCHOBHOE BOOPYKEHHME U TakTHKa AeiicTBuil noapasaenenuii BC PK Bo
MHOTOM CXO’Ka C BOOpYXKEHHEM U TakTuKoil neiictBuit BC P®, Obuto ObI HE JUIIHUM B3SITh Ha
BOOPY>KE€HHUE OMNbIT NPUOOpeTEeHHBIH yacTsIMu U mnonpasaeneHusMu BC PO mpu ywactuu B
JIOKaNbHBIX BOWHax Ha bimkHeM BocToke ¢ yderom ananmza oguiiepoB-coBeTHUKOB BC PO.
[Ipu sTOoM cnenyer moMHUTH TO, uTo B pamkax OJIKb (opranuszanuu g0roBopa KoJIJIEKTUBHON
0€30I1aCHOCTH) B Cllyyae Heo0XO0AMMOCTH MOTyT ObITh copmupoBanbl KCOP (komnnekTHBHbIE
CHJIBI OOLIEr0 pearupoBaHusi) B COCTaB KOTOpOro BXxoauT u Boopyxennbsie Cuibl PecriyOnuku
Kazaxcran [2].

['eononutnueckass oOctaHoBka Ha bmwkHem BocToke Ha  CerogHsAIIHUN  JeHb
HecTaOMJIbHA, U BEPOSATHOCTH YTO OOCTAaHOBKA B PETMOHE B CKOPOM BPEMEHH CTAOMIIM3UPYETCs
OUeHb Mayla, K TOMYy K€ IOXKHbIe WU Ioro-3amajaHble peruonsl Pecnyonmuku Kazaxcran
OTHOCHUTEIIBHO HEAAJIEKO Haxonaarcs oT bimxknero Bocroka.

XapakTepHbIMH OCOOEHHOCTSIMH IYCTBIHHONM MECTHOCTH, BIMSIOIIME Ha XOJ OOEBBIX
JIEHCTBUM, SABIISECTCA HU3Kas IUNIOTHOCTh HACEIEHHBIX IIYHKTOB, HEPA3BUTOCTh CETU I'PYHTOBBIX U
HIOCCEIHBIX I0POT, YacThle CUIIbHBIE BETPHI, IEPEXOSIINE B IIbLJIEBBIE OYpH.

['pyHTOBBIE TOPOTH, KaK MIPABUIIO, TPYTHOIIPOXOAUMBI JUIS BCEX BUJIOB MAIIUH M OOJIBIIYIO
94acTh TOAA TMOKPBITHI TBUIEBBIM clioeM OT 5 g0 10 caHTUMETpOB, MOTHUMAIOIIMMCS Ha
HECKOJIbKO METPOB HaJ TOBEPXHOCTHIO 3€MJM TpU JBIXKEHUH JI00OW TEXHHUKH, 4YTO
JIEMacKUpyeT NEPENBMKEHUE BOMCK. IIpy 3TOM OTKpPBITHIN, paBHUHHBIN XapakTep IMyCTBIHHOMN
MECTHOCTHU IMO3BOJISIET MPOTUBOOOPCTBYIONIMM CTOPOHAM BECTH Pa3BEeIKYy M HAHOCHTHb OIHEBOE
MOpaKEHUE Ha OOJIBIINX AaTbHOCTX [3].
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SIpKUM TTPUMEPOM CIIOKHBIX OOEBBIX JCHUCTBUHN B YCJIOBHUSX ITYCTHIHHOM MECTHOCTH CTalia
omeparusi Cupuiickoil apaOCKol apMHH IO OCBOOOXICHHIO HAaceNnEHHOro myHKTa TamMop
(ITambmupa) B 2016 romy. Xom coObITHI TOKa3ay, 4yTo OaHA(GOPMHPOBAHUS TPH BEICHUU
0O0€BBIX JICHCTBUI B ITYCTHIHHON MECTHOCTH 0CO00€ BHUMAHUE YIENAIOT 3aXBaTy U yACPKAHUIO:

- TOCHOJICTBYIOILUX BBICOT;

- HaceJECHHBIX ITYHKTOB U MMPOMBIIUICHHBIX 00BEKTOB;

- 00BEKTOB UCTOPHUUECKOT0 U KYJIbTYPHOT'O HACIIEIUS;

- BaXHBIX y3JIOB COOOIICHUS;

- MapupyToB MOCTAaBKH MaTEpPHAIBHBIX CPEICTB M pPE3epBOB (OCOOEHHO pailoHOB
JNOOBIYH U ITYTEH TPaHCTIOPTUPOBKH SHEPrOPECypPCOB).

BrnepBrie B BoeHHO# nokTtpuHe PK maercs ompenenenue, «rHOpUIHBINY METOM BEICHUS
00pbOBI — 3TO CIOCOO TOCTMIKEHUS BOCHHO-TIOJIMTUYECKUX M BOEHHO-CTPATETHUECKUX IIeJIeH
KOMIUIEKCHBIM TPUMEHEHHEM BOEHHOW CHJbl (B TOM YMCIE CHJI CHEIHAJbHBIX OIepaluii,
YACTHBIX BOEHHBIX, OXPAHHBIX KOMIIAHUII Ha TEPPUTOPUM IPOTUBOCTOSLIEH CTOPOHBI),
HEBOEHHBIX CpPEICTB, a TakX€ MCIOJb30BaHUEM IOTEHUHMada JPYruX TOCYyAapcCTB,
TEPPOPUCTUYECKUX, OSKCTPEMHCTCKMX OpraHu3aluii W CENapaTUCTCKUX JABWKCHHUH  JUIS
necTabuian3anud  OOCTAaHOBKM Ha TEPPUTOPUH MPOTHBOOOPCTBYIOIIETO TOCYAapCTBa; U
HEBOEHHBIM CPEJICTBAM — 3TO COBOKYIHOCTb COLIMAJIbHBIX MHCTUTYTOB, OpraHU3alil, IpaBOBbIX
HOPM, JYXOBHBIX IEHHOCTEH, MHPOPMAIIMOHHBIX M TEXHUYECKHX CUCTEM, MCIOJb3YEMBIX IS
JIOCTHUKEHUSI BOCHHO-TIOJIMTUYECKUX U BOCHHO-CTPATEIrHUYECKUX LIETIEI.

B cocraBe 6ang rpynnupoBoOK, ACHCTBYIONIUX B MYCTRIHHOW MECTHOCTH, CO3/1aBAJIUCh, KaK
IIPABUJIO, PE3EPBbI TAHKOB M OOEBBIX MAIINH NEXOTHI, IPeIHA3HAYCHHbIE 111 MAaHEBpA CUJIAMHU U
CpeICTBAMU U JJI HapallliBaHUs YCUJIUH Ha yrpoxkaeMbIX HampaBieHusx. Kpome toro, 6oeBuku
UCIIOJIb30BAIM APTWIUIEPUI0O M CaMOJIEJIbHbIE MUHOMETHI B KayeCTBE OIHEBBIX CPEICTB,
MPUMEHSIEMBbIX JJIsi CTPeNbObl MOMYNPSIMOM HABOJAKOHM, a Takxke OYJbJ03ephbl OIS CO3IaHHS
OOOpOHUTENIbHBIX BAJOB Ha IMEpPEeJIHEM Kpae U B TIJIyOMHE OOOpPOHBI, YTOOBI CKPBITH
OanndopmMupoBaHUs BHYTPU PailOHOB OOOPOHBI M HE AOMYCTUTh HMX OTHEBOTO IMOPAKEHUS.
JlanHble cpencTBa NMpUMEHSUINCH Ha Becex HampasieHusix aevicrsuit UT'MJI (teppopuctuueckas
OpraHu3anus) Ipy 3axsare u yaepxanuu [lanemupsl [4].

bann rpynmupoBkH, 1eHCTBOBABIIKME B 3TOM pailoHe, UCTIOIb30Baln TaHku T-55, T-62 u T-
72, 6oeBble MamuHbl nexoTbl BMII-1, camoxonHble apTUIEpUHCKUE YCTAaHOBKH, MUHOMETHI
pPa3IUYHBIX KaauOpOB, 3€HUTHBIE YCTAHOBKM M KPYHMHOKAJIWOEpHbIE MyJeMETHI, B TOM YHCIE
YCTaHOBJICHHBIE Ha MTUKAaIax, BCE BUBI CTPEJIIKOBOIO OPYKHs, & TAK)KE HOBEHIIINE aMEPUKAHCKNE
POTUBOTAHKOBBIE pakeTHbIE kKoMIuiekchl TOY-2E.

Haubonee Baxxubie ocobennoctu nerictsuit UI'MJI B mycTHIHHOW MECTHOCTH, B TOM YHUCIIE,
BO-TIEPBBIX, BEJIEHUE MTO3UIIMOHHON U MOOMJIBHOM 00OpOHBI IOCIIOCTBYIOIINX BBICOT, Pa3BUIIOK
JOpPOr M HacCEJIEHHBIX IYHKTOB C IIPOBEJCHUEM BHE3AlHbIX KOHTPAaTaK C pa3jIMYHbIX
HaIpaBJIEHUH U, 0COOEHHO, C OIM3KUX PACCTOSHUM.

Bo-BTOpBIX, NpUMEHEHHWE TAHKOB, AapTUUIEPUM M MHHOMETOB, YCTAaHOBJIEHHBIX Ha
aBTOMOOWIISIX, U3 YKPBITUH, KaK MPaBUJIO, 32 OOPATHBIMU CKaTaMH XOJIMOB, a TaKXKe U3 YKPBITUN
3a BO3BEIEHHBIMU OyibJ03€paMU TIPYHTOBBIMH BajlaMH BBICOTOM 2,5 M u Oomee. 310
3HAYUTENIbHO CHUXAJI0 3aMETHOCTb IMepe/BUKEeHUsI OOCBUKOB BHYTPHU OIOPHBIX IYHKTOB U
MOBBIIAJIO UX 3aLIUILEHHOCTD OT OrHs TaHKOB, bBMII 1 cTpenkoBoro opyxus.

B-TpeTpux, BHE3aNHbBIM, C pa3Ju4HbIX HAIPaBICHUN OrOHb U3 CTPEIKOBOIO OPYXHUS H
IpaHaTOMETOB, KOTOPBIH BeJIM MeNKHe OaHa TPYNIUPOBKU (YUCIEHHOCTh — OT 7 10 12 yenoBek)
C TOCTEAYIOUIMM OBICTPBIM YKPBITHEM B IEIIEpax, ja3ax OT yAapoB apTUJUIEPUU U aBUAIMU
IIPABUTEIBCTBEHHBIX CHIL

B-4eTBEpThIX, AaKTUBHBIE HAcTyHaTelbHbIE JEHCTBUS HOYBIO C  IPOBEIECHUEM
OTBJIEKAIOIINX MAaHEBPOB Ha JIOKHBIX HAIPaBICHUAX.
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B-miateix, oco6ennoctrio aeiictBuit UT'NJI B mycThIHHON MECTHOCTH CTalI0 MPUMEHEHHUE
CHAMIIEPOB.

Bricokyto 3(peKTUBHOCTH 0 OTHEBOMY MOPAKEHUIO U MaHEBPEHHOCTHU MOKAa3aIH TPYIIIIbI
OOEBUKOB YHUCICHHOCThIO 3—4 YellOBEeKa, JCHCTBOBABIIMX Ha MHKAMax ¢ YCTAHOBICHHBIMU Ha
Hux 3Y-23-2, kpynaokammbepasivu myieméramu K u KIIBT [5].

Haxkomnern, oTMeuaioch MHTEHCUBHOE TIPUMEHEHNE MUHOMETOB C 3apaHee 000pYyJOBaHHBIX
MO3UIMI HAa BEPIIMHAX WM OOPAaTHBIX CKAaTax BBICOT.

O6opoHa OOEBHMKOB CTpOHMJIACh HAa IIMPOKOM (DpOHTE, MepeKphiBas Hambosee BaKHbIC
HarpaBjeHusi aevctBuil. Hampumep, B okpectHOCTAX I[lanbmupbl BCe BBICOTBHI, Kak IPaBUIIO,
3aHUMAQJINCh HAOIOAATENsAMU, a OTHEBBIC MO3UIIMM OCHOBHOTO COCTaBa OaHJ TPYNIHMPOBKH
000pyI0BaIiCh HIXKE BBICOT HA CKATax.

BoeBuku yzpensim Oonplioe BHUMaHHE OOOPYAOBAaHUIO B HMHXCHEPHOM OTHOLICHUH
NO3ULIMA M OMNOPHBIX IYHKTOB. HO mpu 3TOM, Kak NpaBWIO, OCHOBHBIM COCTaBOM HX HE
3aHMMaJIF, OPraHU30BaB TaM JIEKYPCTBO YaCThIO CUJI U OCTaBUB 3aMACKHUPOBAHHYIO B YKPBITHUSX
00€eBYIO TEXHUKY.

C HayaloM aKTUBHBIX [JEHCTBUI OOEBUKM OOBIYHO JOCTaBISUIMCh HA TMO3ULMUU Ha
ABTOMOOWJIIX B MHHHMAJIBHO KOPOTKOE BpeMms. bbICTpbie IeHCTBUS OOEBHKOB IO 3aHSATHIO
000pYIOBAaHHBIX YKPBITUM COXPaAHSINM 00ECHOCOOHOCTh OaHj TPYNIUPOBKU MPH HAHECEHUU
ynapoB BKC BC P® u apTriuiepueil npaBUTEIbCTBEHHBIX BOMCK [6].

[TyHKTBI ympaBieHHs, CKJaabl OOENpPUIACOB, MEAMKAMEHTOB, MYHKTHI NPUTOTOBIICHUS
UM Ha HanpaBieHuu [lanbMupel 0OBIMHO pacmonarajguch B HaceNEHHOM MyHKTe Taamop U Ha
00BEKTaX HCTOPUYECKOIO 3HAYEHMs, YTO MOBBIIIAIO HUX IKUBYYECTb IIPM HAHECEHHUH
aBrannoHHbIX yaapos BBC Cupuu u BKC Poccun.

bann  rpynnmupoBkM  Kak  OpaBWio,  u30eraaud  NpsAMBIX  CTOJIKHOBEHMH ¢
MPABUTENHCTBEHHBIMU BOMCKAaMU, MTPOBOMIN CUCTEMATUYECKUE BHE3AMHbIE 00CTPEIbI OMOPHBIX
IIYHKTOB, PallOHOB PacIoJIOKEHUs BOMCK, IOCTOB HAOJIIOJEHUS, — OTMETUJ T'€Hepall-JIEHTEHAHT
Cepreit ComomatuH. — g jgemopanv3aldd NPAaBUTEIbCTBEHHBIX BOMCK, HAHECEHUS
MaKCHMaJbHBIX NOTEPh B JKUBOW CHUJIE M MaTepUAlbHBIX CPEACTBAX OHHM YacCTO MPOBOJMIH
JTMBEPCUOHHO-TEPPOPUCTUUECKUE aKThI C IPUMEHEHHEM CMEPTHHUKOB B INIyOMHE PACIIONOKEHHS
BOICK, B MECTaX CKOIUJICHHS INYHOI'O COCTaBa, B HACEJIEHHBIX ITYHKTAaX C MUPHBIM HACEJICHUEM.

Ha mHampaBneHusx, 3aHMMaeMbIXx OOEBHKaMH, CO3JaBajlaCh pa3BHUTas  CHUCTeMa
MH)KEHEPHBIX 3arpaxaeHuil. [Ipy MuUHUpOBaHUHU AOPOT, 3aHUN U yYACTKOB MECTHOCTH OOEBHKH,
KaK MPaBWJIO, IPUMEHSIN CaMOJIelbHbIE B3PBIBHBIE YCTPOWCTBA, YCTAHABIMBAS MX B OONBIIHMX
KOJIMYECTBAaX Ha pa3M4YHbIX HampaBieHusax. Hampumep, OOEBUKHM 3aMHUHHUPO