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HPEAUCJIOBHUE PEJAKTOPA CEPUH

becriuiioTHas BEpTOJIETHAs TEXHUKA SIBISCTCS aKTyalbHBIM
HaIlpaBJICHUEM Pa3BUTHsA COBPEMEHHON aBHAIIMOHHOM HAayKH H
TexHuku. Ha 3 heKTUBHOCTH TaKoil TEXHUKHU yKa3bIBAJIOCH B PsIC
OTEUYECTBEHHBIX M 3apyOCKHBIX pabOT MO OCECIUIIOTHBIM JIeTa-
TEJIbHBIM alllapaTaM.

Kak moka3bIBaeT mpakTuKa, pa3BUTHE OTEYECTBEHHOTO OeCHu-
JIOTHOTO aBUACTPOCHUS HAXOJAUTCS Ha CTAUSIX pa3padOTKU U Yac-
TUYHOTO BHEJPEHUS BECbMa HE3HAUYUTEIHFHOTO YHCIa 00pa3IioB.

Kpome aToro, cieayer oTMETUTh MMOBCEMECTHOE YBIICUCHHUE Y
Hac B CTpaHE U 3a pyOexxoMm OecnuiIoTHBIMU JIA pazHOOOpa3HBIX
CaMOJIETHBIX CXE€M M MPAKTUYECKHU TOJIHOE OTCYTCTBHUE JIUTEPATy-
pBI IO TEOPUH, pa3pabOTKE U MPUMEHEHUIO OECIMIOTHBIX BEPTO-
JICTOB JIJIsl PEIICHUS IHPOKOTO Kpyra BOCHHBIX M T'pa)KIaHCKUX
3aa4. DTOT CYIIECTBEHHBIN MPOOEN MperoaaracTcs HayaTb yCT-
paHATh MyTeM M3AaHus KHUT cepun «CoBpeMeHHas OeCIIIOTHAS
BEpTOJICTHAS TEXHHUKa», B KOTOPOH OYyAYT pacCMOTPEHBI CIIEIyIO-
1€ BOIPOCHI:

® COBPEMCHHOE COCTOSIHHE WU TEPCIIEKTHBBI Pa3BUTHS TEO-
pPUH 1 TIPAKTUKHU OCCITUIIOTHOM BEPTOJICTHON TEXHUKH;

® CHJIOBBIE YCTAHOBKH M OOPTOBBIC KOMILIEKCHI OECIMIIOT-
HBIX BEPTOJICTOB;

® TIpPEABAPUTEIIBHOE MPOEKTUPOBAHNE W KOHCTPYHPOBAHHE
OECIUJIOTHBIX BEPTOJIETOB;

® a’poJIMHAMUKA, JUHAMMKA TOJIeTa M yMNpaBjieHUe Oecru-
JIOTHBIMHU BEPTOJICTAMU;

® IIPUMEHCHHE OCCIMIOTHBIX BEPTOJCTOB IPH PEHICHHUH
BOCHHBIX M TPAXKIAHCKHUX 3a/1a4.



B nannoii cepum B Teuenue 2019-2022 r.r. Obutn o1y OJIMKO-
BaHbI CIIETyIONINE padOTHhI:

1. MouceeB B.C. becnmwiiorHbie BepToJieTbl. CoBpeMeHHOE
COCTOSIHME U MepcneKTuBbl passurusa. — Kazanb: Pegakumuon-
HO-u3aaTeJbcKuil neHTp «Ilkona», 2019. 596 c.

[lepBasi MoHorpadus mnpejjaracMoil cepur MOCBAIIEHA IO-
CTAHOBKE aKTyaJIbHOUM B HACTOSIIEE BpeMs MpoOJeMe CO3/IaHus U
NPUMEHEHHSI OCCHUIOTHOM BEPTOJIETHOM TEXHUKHU [JI PEIICHUS
IIAPOKOTO KPyra BOCHHBIX U TPaXIaHCKUX 3a]a4.

B pamkax pemieHuss 3TOH TPOOJIEMBI, CHEAYS CUCTEMHOMY
MIOJIXOJTY, PACCMOTPEHBI COBPEMEHHOE COCTOSHUE U IIEPCIIEKTUBBI
pPa3BUTHS HA3EMHOT'O U OOPTOBBIX KOMILIEKCOB OECITHIIOTHBIX BEP-
TOJIETOB, TAKTUKU IMPUMEHEHHUS BEPTOJICTOB PA3JIMYHOTO HA3ZHAYE-
HUSI, KOHCTPYKIIMU, METOJIOB MPEABAPUTEIILHOTO MPOECKTUPOBAHUS
U pacyeTa Ha MPOYHOCTh HauboJjiee pacpoCTPaHEHHBIX OJTHOBHH-
TOBBIX O€CIIUIIOTHBIX BEPTOJIETOB, a TAK)KE BOMPOCHI a3POAMHAMU-
KM YU JUHAMHUKH TOJIETOB TaKUX BEPTOJIETOB IO TpeOyeMbIM Tpa-
ekropusiM. Oco00e BHUMAaHUE YAEIEHO METOoJaM (POpMUPOBAHUSA
IPOTPAaMMHOTO YIIPaBJICHUS JBW)KEHUEM OCCIMIIOTHBIX BEpTOJIe-
TOB I10 TAKUM TPACKTOPUSIM.

Kuura npennaznadeHa 11 CTyJICHTOB M aCITUPAHTOB COOTBET-
CTBYIOIIMX HaIMpaBJICHUI OOYYEHHS M CIEIMAJIMCTOB OpraHu3a-
UA-pa3pabOTYUKOB OECIUIOTHON BEPTOIETHON TEXHUKH.

2. Moucees B.C. CwioBble YCTAHOBKHM NEPCIHEKTHUBHBIX
OecnmJIOTHBIX BepToJieToB. — Ka3zanb: PemakunmoHHO-uM3aa-
TeJbCKUM HeHTp «HIkoaa», 2020. 284 c.

B MoHorpaduu ¢ mo3uinui CHCTEMHOTO IMOJIX0Ja paccMaTpu-
BAETCS COBPEMEHHOE COCTOSIHUE U TMEPCIEKTUBBI PA3BUTHUS CUJIO-



BBIX YCTAaHOBOK OCCIUJIOTHBIX BEPTOJIETOB PA3JIUYHBIX KJIACCOB U
Ha3HAYCHMUSL.

OCHOBHOE€ BHUMAHHUE YACHSAETCA METOJAM ONTUMAIBHOTO BbI-
Oopa MapIIeBOro JABUTraTesis pa3padaTbiBAEMOI0 BEpTOJETa, KOTO-
pbIE€ OTCYTCTBYIOT B CYILIECTBYIOIIECH JIATEPATYPE.

Cy1iecTByolMe U NEPCIEKTUBHBIE CUJIOBBIE YCTAHOBKHU Oec-
MUJIOTHBIX BEPTOJIETOB OMHUCHIBAIOTCS MO KJIacCaM IMPUMEHSIEMBIX
B HUX TEIUIOBBIX W JJICKTPUUECKUX ABHUTaTesen. JJisi mepcreKTuB-
HBIX BEPTOJIETOB B COCTAB CHUJIOBBIX YCTAHOBOK ITPEIJIAracTCs
BKJIIOUHUThH B KAYE€CTBE CTAPTOBBIX YCKOPUTEJIEH U TEIJIOBBIX UMHU-
TaTOPOB BO3AYIIHBIX 1€ TBEPJAOTOILUIMBHBIC PECAKTUBHBIC JIBU-
raTelu.

Knura npenHaszHadeHa JJisi CTyACHTOB, aCIMPAHTOB, HAYUYHBIX
U WHXXEHEPHO-TEXHUYECKUX PAOOTHUKOB, CIECHHAIUZUPYIOLIIAXCS
B 00J1aCTH pa3pabOTKH OECIMIOTHON BEPTOJICTHOM TEXHUKH.

3. Moucees B.C. Kommiekcsl 00pTOBOro 000pyaoBaHus
NEePCHNEeKTUBHBLIX 0eCMJIOTHBIX BeprTosieToB. — Ka3zanb: Pe-
NaAKIMOHHO-u3aaTeJbCcKUui HeHTp «IIkoma», 2021. 248 c.

B naHHOW KHUTre cCepuM CJiejiaHa TONbITKA BIIEPBBIEC B OTEUe-
CTBEHHOM JIUTEPATypE PACCMOTPETH OCHOBHBIE OMNPEICICHUS,
OPUHIUIBI, KJIACCU(DUKAIMIO U COCTaB OOPTOBBIX KOMILIEKCOB
aBHAIIMOHHOI OSCIMIIOTHOM TEXHHUKH, BKIIOYAsI U TaKOU ee KJIacc
kak OecnuiioTHble BeproseThl (bB). Jlanel onucanus 3amad, pe-
Ia€MbIX OCHOBHBIMM KOMILJIEKCAMHU OOIIEr0 Ha3HAYCHUSA, U MPHU-
BEJICHBI MIPUMEPHI MX 3apyOCKHBIX M OTEUECTBEHHBIX OOpa3IIOB.
Oco0oe BHUMaHUE B paboOTe yJejIeHO OOPTOBBIM KOMILIEKCAM Iie-
JI€BOro HazHauyeHus bB, s KOTOpPBIX NMPUBEAEH UX IIOJHBIA CO-
CTaB, XapaKTEPUCTUKH U OCHOBHBIC JIOCTYMHHBIE 3apyOeKHBIE U
OTE€UECTBEHHbBIE 00pa3IIbl.



B 3akmiodyeHue mMoHorpaduu paccMaTpUBaETCs CYIIECTBYIO-
masi ¥ OpUTrHHAIbHBIE METOJAUKUA ONTHUMH3AIMU cOocTaBa (Popmu-
pyeMmbix Pazpabotunikom BB 0OpTOBBIX KOMILIEKCOB OOIIEro M
LEJIEBOr0 HA3HAYCHUS.

Kuura npennasnadena it CTyJIEHTOB U ACIIUPAHTOB COOTBET-
CTBYIOIIMX HaIpaBJICHUH 0OydeHUs U pa3pabOTUUKOB OECHUIOT-
HOW aBUAIIMOHHOW TEXHUKH.

4. MouceeB B.C., Mouceea JI.T. Metoasl mnpeaBapu-
TEJbHOI0 NMPOCKTHUPOBAHUA 0eCHMJIOTHBIX BepToJieToB — Ka-
3aHb: PepakumonHo-u3aareabckuii meHTp «llIkomaa», 2022,
211 c.

B monorpaduu mpegnaraercsi METOJIMKA MPEABAPUTEIHHOTO
IPOEKTUPOBaHUS OeCIIOTHBIX BepToJieToB (BB) kinaccudeckoit
OJIHOBMHTOBOM CX€MbI, 0000111at011as pa3InyHbIE CYIIECTBYIOIINE
K HAacCTOSIIEMY BPEMEHU MPOEKTHBIE METOJAbL. Ty METOAUKY
MOYKHO HCITOJIb30BaTh IPU CO3JaHUU NEPCHEKTUBHBIX bB paznunu-
HBIX KJIACCOB U HA3HAYCHMUSI.

Oco0oe BHUMaHUE yJIEISIETCI METOJaM MHOTOKPUTEPHUATIBLHO-
ro ONTUMaJIbLHOIO BBIOOpA MAapIIEBOTO ABUTATENISI U OOPTOBBIX
cucteM (KOMIUIEKCOB) pa3padaThIBAEMOI0 BEPTOJIETA.

[IpuBoaSTCS OpPUMEPHI MPEABAPUTEIIHLHOIO IMPOCKTUPOBAHUS
bB mno cymecTtByromum METOAaM M NPENIaraeMol METOIUKE, B
KOTOPOU OCYIIECTBIIACTCA aHAIN3 PEATM3YEMOCTH MPEIBAPUTEIIh-
HBIX TPeOOBaHMI 3aKa3unKa BEPTOJICTA.

Kuura mnpenHasHadueHa CTyJeHTaM W acOUpaHTaM, a TaKxkKe
MHKCHEPHO-TEXHUYECKUM Pa0OTHUKAM, CHECIUATU3UPYIOLIIAMCS B
00J1IacTu pa3paboTKu OECIIUIOTHON BEPTOJICTHON TEXHUKH.



5. MouceeB B.C. becnuioTHble Je€TaTelbHbIC anmnaparhl:
OTeuecTBEHHAs UCTOPHUS CO3JIaHUSI U COBpEMEHHas Kiaccuduka-
nus. Ilpenpunt. — Kazanb: PemaknMOHHO-M3AATEIBCKUM LCHTP
«IIIxoma», 2022. 40 c.

B pabote mpuBOAMTCA KpaTKas XapaKTEPUCTHUKA CO3JaHUS B
CCCP u P® B nepuon ¢ konna 20-x rogoB Opomuioro Beka no Ha-
CTOsIIIIee BpeMs 00pa3oB OCCIMIOTHON aBUAIIMOHHONW TEXHHUKU U
npejJiaraeTcsi €e COBpeMeHHas Kiaccuukaius.

Penakrop Hageercs, 4yTo mpeasiaraemasi cepus OyJeT mose3Ha
pazpaboTurkamM OECIUIIOTHOW BEPTOJIETHONM TEXHUKHU M MOCITYKUT
TOJIYKOM JJIs1 00JIee TIIyOOKOTr0 pa3BUTHA TEOPETUUECKUX OCHOB U
NPaKTUYECKUX METOAOB CO3/JaHUS M MPUMEHEHUS OECHUIIOTHBIX
BEPTOJIETOB PA3JIMYHOTO HA3HAYCHUSI.

Marepuan KHUI JAHHOW CEPUM MOXKET MCIIOJIb30BaThCS Kak
BBEJICHUE B PACCMATPUBAEMYIO MPOOJIEMY CTYJICHTAMHU U aClIUpaH-
TaMH, KOTOPBIE XKEJAIT CIECHHAIN3UPOBATHCA B 00JIaCTH pa3pa-
OOTKHU Y MPUMEHEHHUS MEPCIEKTUBHBIX OCCIUIIOTHBIX BEPTOJIETOB.

C onyOJMKOBaHHBIMU KHUTAMH CEPUU MOKHO O3HAKOMHTHCS
B HAyYHO-TEXHUUYECKUX OMOJIMOTEKaX CTPaHbl U CKAyaTh UX TEK-
CThI, pa3MenIcHHbIC Ha canuTe «Moucees-bMNJ1A.pd».

Bce 3aMeuaHns U IPEAJIOKEHHS 10 YYaCTHIO B OIyOJIMKOBa-
HUW MAaTE€pUAJIOB IO MPOBEJCHHBIM HCCIEIOBAHUSIM U pa3padoT-
KaM B 00JIacTM OECIUIOTHON BEPTOJIETHON TEXHUKH MOKHO Ha-
MpaBIsATh MO aAPECy SJICKTPOHHOM MOYTH: eml31@yandex.ru
MomuceeBy Bukropy Cepreesuuy.

3acayacennnviil dessmenb Hayku u mexruxku PT,
O00KMOp MEeXHUYEeCKUX HAYK,
npogeccop B.C. Moucees



BBenenue

B nanHOI paboTe NPUBOAATCS B HCTOPUYECKOM KOHTEKCTE
ATaIbl CO3JAaHUS M 00pa3ilbl OTEYECTBEHHOM OECHUIOTHON aBHa-
IIMOHHOW TEXHUKHU.

Pe3ynbTaThl 0030pa MCHOJIB3YIOTCS JJI1 00OCHOBAHUSI HOBOM
KJIacCu(PUKaIM COBPEMEHHBIX M IMEPCIEKTUBHBIX 0Opa3loB Ta-
KON TEXHUKU, MPEAJIOKEHHOU aBTOPOM B PsAE €ro MpPEeALIeCT-
BYIOIIUX PadoT.

1. UcTopusi pa3BUTUA 0TE€YECTBEHHOM 0eCIIMJIOTHOM TEXHUKH

[Ipu u3nox)eHUu MaTepualia 3TOro pasjaena OyaeM HCHOJIb30-
BaTh padoTsI [1, 7].

Hauvano paboT B obsacTy OSCUIOTHOM aBHALIMOHHOM TEXHH-
KU TECHO CBSI3aHO C pa3ButheM B 20-30 r.r. mponuioro BeKa Tako-
ro pasjena TEXHUYECKUX HayK, KaK menemexanuka, OCHOBHOU 3a-
nayeld KOTOpOH SBJSETCS CO3JaHME METOJOB U CPEACTB IS yja-
JICHHOTO yIIPaBJICHUS Pa3IUYHbIMU O0bEKTaMU U MPOLIECCAMMU.

B utone 1921 r. B Hamielt ctpane Ob110 co3gano Ocoboe Tex-
HU4eckoe Orpo («Octex0ropo») IMoJ PYKOBOJCTBOM HHIK.
B.U. bekaypu no pa3paboTke CUCTEM TEIEMEXaHUUYECKOTO YIpaB-
JICHUS pa3IMuYHBIMU 00pa3liaMu BOCHHOM TexHUKU. OH mpeiarai
pa3paboTaTh B MEPCHEKTUBE OCCIUIIOTHBIN JIETaTEIbLHBIN anmnapar
(BJIA), cnocoOHBIN qocTaBisATh O0e3aps B J00yio Touky CeBep-
HOTO TIOJyIIapUs C MCIOJb30BAaHUEM JIJI1 €r0 HaBUTallid CUTHa-
JIOB PaJIMOMAsIKOB.

[TpakTudeckre pabOThI IO PAAUOYTPABICHUIO CAMOJIETAMU ObI-
a1 HadaThl B «OcCTexO010po» MPUMEHHUTEIBHO K JBYXMOTOPHOMY
oomOapaupoBiky Th-1 u dyeTbipexMoTOpHOMY OOMOAPAUPOBIIIH-
Ky Th-3, pa3paborannbiMu 1of pykoBoacTBoMm A.H. Tymosnesa co-
oTBeTCTBEHHO B 1924-1933 r.r. u 1925-1939 r.1.



B 1926 r. rpynmnoii unx. P.I'. Hupenbepra «Octex0ropo»
yJaJI0Ch MPOU3BECTH 3aIycK TeneMmexanndeckoro camonera (TC).

B nepuon 1927-1933 r.r. rpynna npod. H.I'. Hukonsckoro
ATOro OIOPO pazpadboTaia TeICynpaBIISIEMYIO BO3AYIIHYIO MUIIICHb
Ha 0a3e camoltiera Y2 (ITo-2). IlepBbie moaeThl camMoieTa-MHUIIICHU
coctosutuchk B 1933 1., a rocucneliTanus — B 1939 r.

Bcero B «Octex0r0po» ObUIH CIIPOEKTUPOBAHBI, H3TOTOBJICHBI
U ycrnemHo npouutd ucnsitanus ciaenyromnme TC: Th-1 — 1933 r;
[To-2 —1934-19351.; Cb - 1940 r.; Th-3 - 1941 1.

s ynpasienus nojaeroM TC 1o 3a7aHHBIM ITapaMeTpaM ObLI
co3gan aBTomiioT ABII-2 u ceMelicTBO MHEBMATHYECKUX, TH]-
PaBIMYECKUX M DJICKTPOMEXAHUUYECKHX arperaTtoB. ABTOMUIIOTHI
TC MOCTOSHHO COBEPIIECHCTBOBAIMCH. B mtone 1937 r. uCHbITHI-
Basicsi TC ¢ aBronmnoroM ABII-3, a B OKTSIOpe TOro ke rojga —
asronuiioroM ABII-7. Ho g0 1937 r. He ObLIO HM OJHOHN MpPHEM-
JIEMOU CUCTEMBI.

Hns paguoynpasnenust TC ¢ 3emau unu apyroro JIA 0Obu10
pa3paboTaHO KOMaHAHOE yCTpOoUCTBO «/lemanm». IlepenaTuuk 3To0-
ro yCTpOMCTBa BKJIFOUAI B ce0s1 16 KaHaAI0OB, MTO3BOJISIOINX U3ME-
HATh KypPC, TAHTAX, CKOPOCTh U BbICOTY noJieta TC s peanusa-
M UM JIOCTAaTOYHO CJOXHBIX MaHeBpoB. IlepenaTyuk ObLT OC-
HalleH mudparopoMm, a npueMHuK «Jlemana» — aemmdparopom
koMmaHJ. PazpaboTaHHOE yCTPONCTBO MMENO JaJbHOCTh ACHCTBUS
1m0 25 kM. lIpm sTOM MakcumanbHas 3aJ€pkKKa PEAKIMA Ha KO-
MaHJIbl COCTaBIIsIIA 4 C.

['ocucnbiTanus «/lenana» Obuu nposenenst Ha TC Th-1, oc-
HameHHOM aBTonmioToM ABII-2. OnbiTHas skcrutyartanus B BBC
Havyasiach B 1936 r. B suBape 1937 r. Obu1 MOMyYEH NOJOXKUTENb-
HBIW pe3yJibTat, Ipu KoTopoMm TC B TeueHUe 2 4acoB BBITIOJIHUI B



MOJIETE BCE€ KOMaHJIbl, IMMOCTYMAOIIAE C HA3€MHOTO MyHKTa yIpaB-
JICHUSL.

K OCHOBHBIM HENOCTaTKaMm 3TOr0 MPOEKTAa MOYKHO OTHECTH
OoTCyTCcTBHE aBTOMarnyeckoro B3iera TC ¢ 3emun. [loatomy B3ier
OCYIIECTBIIST JIETYUK, KOTOPBIM mocje B3jeTa W BhiBojga TC Ha
TpeOyeMbIi Kypc MOKUA €r0 Ha MapalltoTe, a paJuoynpaBICHHUE
C APYTrOro CaMmoJIe€Ta OCYIIECTBIISIIIOCHh TOJIBKO B 30HE MPSIMOU BH-
mumoctu TC.

B centsa0pe 1937 r. «OcTex0ropo» nociae peoprannu3anuu Obl-
JIO pa3Aeie€HO Ha TPU OTPacCiIEBbIX MHCTUTYTa HapoaHoro xommuc-
capraTa 000pPOHHOM MPOMBIIIJICHHOCTH.

B mae 1939 r. Ob11 mpoBeieH KCIIEPUMEHTAJIBHBIN IOJIET pa-
nuoytnpasisieMoro 6omoapauposika Th-1, rae ykazaHHbie BbI-
e HeJOCTAaTKU ObUTH ycTpaHeHsbl. ['ocucnbiTanusa Th-1 mpoxonu-
au B 1941 r., a BoiickoBbie — B ¢eBpajne 1942 r. Cuctema paauo-
yrpasiieHus: 3toro TC umena manbHOCTh AercTBUA 10 100 kM ¢
aBTOMATHUYECKUM BBIMIOJIHEHUEM BCEX TPEOYEMBIX PEKHUMOB MOJIE-
Ta, BKJIIOYAIOIINX B C€Os B3JIET, HAOOP BBICOTHI, BBIXOJ Ha 3aJlaH-
HBIA Kypc, pa3BopoT Ha 180°, cHmxkenue n nocanaky. K coxane-
HUIO, 00€BOoe MpuMeHeHne B Benukoil oredyecTBeHHOM BoitHe TC
Th-1 B BapnaHTe «kaMHUKaA3€» B CUITY PsAa MMPUYNH, OTMEUYECHHBIX
B pabore [1], 3akonumimch Heynayei.

B nmocneBoeHHOE BpeMsi MEPBBIM ONbIT nMpuMeHeHus: bJIA B
YCIOBHUAX, MAaKCUMAJIbHO MPUOJUKEHHBIX K OOEBBIM, OBLIT MOJTY-
yeH B 1949 r. Bo Bpems ncnbitanni B CCCP sinepHOTO OpyXKHs Ha
CemunanatuHckoM noaurosne. B xadectse BJIA ObLIM MCHONB30-
BaHbl TC, co3nanHbie Ha 0a3e uctpeoutens AK-9, ocHaiieHHOro
CUCTEMOW PAJMOKOMAHIHOIO YIIPABICHUS W JO3UMETPUUYECKOU
anmapaTypoi JUIsl U3MEPECHHS pagualiid B «sIIepHOM rpuoe» [1].
VYnpasnenue neBsatbio bJIA Benoch ¢ 6opTa KOMaHJHOTO caMoJie-

10



ta Ty-2. IIpu 3TOM mOTEpU B MPOILECCE WCTBITAHUS COCTABHWIM 2
BJIA wn3 9, yyacTByromux B 3amMepax pacIpeieiicHUAs paadalvi B
atMpcdepe.

AKTUBHBIE PaOOTHI MO co3naHuio BJIA BO30OHOBWIHCH B
CCCP B 60-80 r.r. npomuuioro Beka. Ha 6a3e BO3aylIHON MUIIIEHU
Jla-17, xotopast Obula cO3JaHa C HUCHOJIB30BAHUEM HMCTPEOUTEIIS
JIa-15, OKb JlaBoukuHa pa3paboTasio OCCHUIOTHBIN pa3BEIUUK
JIa-17P, coBepmmBmmi nepsoi nonet B 1963 r. Oror bJIA nmen
BbICOTY moJieTa 10 900 M u ObUI OCHAIlEH amnmnapaTypoi, MO3BO-
JSIOIIEeH MPoBOAUTH (OTOpa3BeIKy 0ObEeKTOB Ha yaaneHuu 50-60
kM [5]. B mociencTBue ObLT BBEIMYIIEH MOACPHH3UPOBAHHBIN Ba-
puanT Jla-17PM storo BJIA [6].

Hnsa pemenus pasBenbiBarenbHbiX 3a7ad B OKb Tymoiesa
ObLT pa3pabOTaH M CEPUITHO MPOU3BOJUIICS CTPATETUUYECKUU Oec-
nUJI0THRIN aBuaroHHbIi koMiuieke (BAK) MIT JIBP-1 «Slctpedy,
BJIA xoToporo mpuMeHsJicsl Ha OOJBIINX BBICOTAX CO CBEPX3BY-
KOBOM CKOPOCTBIO K UMEJI AaJbHOCTH noJjieta 10 3200 kM.

CnenytomuM o0bekToM pazpadboTku 3Ttoro OKBb 0bu1 BAK
ONEPAaTUBHO- TaKTUYECKOTO HazHaueHus Ty-141 «Ctpmx» ¢ BJIA,
KOTOpbIA MMeN ckopocTh mosieta A0 1000 kM/4 ¥ AadbHOCTH
1000 xm.

B 1968 r. OKb TymnoneBa Hayano pa3pabOTKy pa3BejbIBa-
tenbHOrO BJIA Ty-143 «Peuc» TakTHYeCKOro Ha3HAYEHHUS C pa-
nuycom aerctBust 70 KM M BBICOKOM JI03BYKOBOM CKOPOCTBIO.

Otmernm, uto BJIA «Crpmx» m «Pelicy ucnonp3zoBanu npu
B3JIETE TBEPIOTOTUIMBHBIC YCKOPUTENH [5].

B tom xe rogy OKDb cnopruBHOM aBuanuu « COKOM» NPUCTY-
nui K pazpabotke BAK «Kpbuio» 11st pelieHus: pa3BeibIBaTelb-
HBIX 33/1a4 B OJIMDKHEN TakTudeckor 30He. BJIA sToro komruiekca
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oOsiagan Mmaccout 245 Kr 1 paguycom Jerctus 10 50 KM Ipu CKo-
poctu nojiera 340-460 km/4.

[Tocne HekoTOpOU May3sl 0ojiee UHTEHCHUBHBIE PabOThl B PD
o co3nanuro BJIA Obutn Havathl B KOHIE 80-X rojgoB XX Beka U
B 2000-x romax.

B 1985 . OKb um. A. TynoneBa mpucTynuiio K pa3padoTKe
BAK onepatuBHO-TakTHUeCcKOro HazHaueHus «Kopmyn» ¢ bJIA B
Pa3BEIBIBATEIIBHOM M YJIAPHOM BAapHUAHTAX C JTAIBHOCTBIO ITOJIETA
600 km.

C 2010 r. B pOCCHMHCKYK apMHIO Hadaj IIOCTyIaTb MHOIO-
(GyHKIIMOHAIBHBIA pa3BeabiBaTeabHbIE BAK Manoi manpHOCTH
«Opmnan-10». Banernas macca BJIA storo komiuiekca 14 xr, B ToMm
YUCIJIEe 5 KI MOJIE3HOU HArpy3Ku. [IpoaoiKUTENbHOCTD €ro MoJIeTa
coctaBisuia 16 4, nmpaktuyeckas nanbHOCTh — 10 600 KM, a mpak-
Tryeckuii morosok — 6000 M [5, 6].

OKB umM. SAxosneBa copmectHo ¢ HUU «Kynon» pazpaboTtanu
pa3BeapiBaTenbHbld BJIA «Iluena-1T». MakcuManbHas B3JI€THas
macca storo bJIA — 138 kr, kpeticepckas ckopocth — 20-160 km/4,
MPOJIOJKUTEIILHOCTD TMOJIETa — 2 4, MHTEPBAJ BBICOT KCILTyaTa-
i — 100-3000 wm.

B OKbB «JIyu» Ob11 co3gan BJIA rpakagaHCKOro U BOEHHOTO
Ha3zHaueHUs1 ¢ Maccor 50 Kr il pelieHus 3ajad HaOMtoACHUs U
pa3BEOKH.

B nocnegnue rogel B PO nossuianck BAK ¢ BJIA «/laHby,
«pkym», « Tumaak», «mepon», «bpar», «I'panar», «lluema-1My,
«Ckary, «Ty-300», «Jlo30p» ¥ 1p., KOTOpPHIE SBISUIUCH UHHUIHAA-
TUBHBIMM pa3pab0TKaMM Pa3IMUYHBIX POCCUMCKUX MPOEKTHBIX Op-
ranu3anuii. CiiegyeT OTMETUTh, UTO UX CEpUITHOE TPOU3BOJICTBO B
npuemiieMbIx macitadbax, kak Obuto panee B CCCP, mo HUM He
MIPOBOIUTCH.
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OTMmeTnM, 4TO BO3JyIIHAs MUIIEHb «/laHb» OCHaIlEHA TBEpP-
NOTOIUIMBHBIM CTAPTOBBIM YCKOPHUTEIIEM JUISI €€ B3JIETA C ITyCKO-
BOU YCTaHOBKH.

PaccmoTpum ucTopuio pa3BuTHs 0Te4eCTBEHHBIX bJIA Bepto-
JIETHBIX CXEM.

B CCCP B 60-x rogax npouuioro seka OKb Kamoa pazpabo-
Tajgo BapuaHT OecriuiioTHOro Beprojera (bB) kopabensHoro 0Oa-
3UPOBAHUS, MPEAHA3HAYECHHOIO IS IOCTABKH K LIEJIU MPOTUBOJIO-
JOYHOTO OPYXHs (MajlorabapuTHOM CaMOHABOISIICUCS TOPIEIbI
uiu rioyouHHonr 6omoOsl). B 70-x rogax B aTom OKbB paszpabatsl-
BaJIaCh pa3Be/ibIBaTENIbHAsI BEPTOJIETHAS IIaTgopma, pa3MeIlcH-
Has Ha aBTOMOOWJIbHOM IIIaCCH TOBBIIICHHON MPOXOAUMOCTH,
CBSI3aHHAs C HUM KaOeJieM U NpeIHa3HaYeHHas 1Sl IPUMEHECHUS B
CyXOIyTHBIX BOWCKAaX.

[IpoexkTupoBaHue NUCTAHIIUOHHO-TTHWJIOTUPYEMOTO BEPTOJIETA
Ka-37 mo 3aka3zy roxHokopeiickoit dbupmbl DHI Havanocs B OKb
uM. Kamosa B 1991 r. IlepBsoiit ucnbiTarensubii nojer Ka-37 co-
Bepiui B mapre 1993 r.

OTOT BEPTOJET MPEANOJIAraIOCh UCIOJb30BaTh sl a’podo-
TOCHhEMKH, 00paOOTKH CEIbCKOXO35IMCTBEHHBIX MOJICH XMMHMKaTa-
MH, B KQUECTBE PETPAHCIATOpPA TEJIEBU3HMOHHBIX W PAJUOCHUTHA-
JIOB, JJId OKAa3aHWs MEPBOW MOMOIIU MPHU JIMKBUIAIUU ABApUU U
KaTacTpod B TPYyAHOAOCTYIHBIX W OIACHBIX ISl YEJIOBEKa MEC-
Tax.

Orozemsxk bB Ka-37 uMmeer MonyiibHYH0 KOHCTpYKIUIO. Co-
ocHas cxema bB mmeeT nByXJIOmacTHBIE BUHTHI, ONEPEHUE JIBY X-
KWJIEBOE, IIACCHU IMOJIO3KOBOro Tuma. CHIIOBas yCTaHOBKAa 3TOrO
bB cocrour n3 aByx mopmHeBbix aurareneud I11-037. Cucrema
aBTOMATHUYECKOI'0 YIPABJICHUSI BEPTOJETOM OOECIeUrBaia €ro
MOJIET TI0 33JJaHHON TPAECKTOPUU C OTPAHUYECHHBIM YYACTHUEM OIIe-
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paTtopa, KOTOPbIM MOXKET B JIOOOM MOMEHT I0JieTa BMEIIaThCs B
yIIpaBJICHUE, MOJaBasi PaJuOKOMaH]Ibl C Ha3€MHOr0 IyJIbTa JUC-
TaHUMOHHOTO ynpasieHus bB.

Bsaernags macca Ka-37 cocraBiager 250 xr, MakcuMalibHas
ckopocThb 110 km/u, paaguyc aeicteus — 20 km. B 1996 r. ator bB
MOJICPHU3UPOBAIM, YCTAHOBUB HAa HeM aBuratesib P-033 morHo-
cThr0 60 J1.C.

[Tponomxkun nuauto Ka-37 Manopa3sMepHbIii 1 Maa03aMETHBIN
bB Ka-137 coocHoli cxembl. DTOT ammapar J0JDKEH OCYIEeCTB-
JIATh 3arOPU30HTHYIO Pa3BEJKy C IMOCICAYIOUIEH mepenadyerd Ko-
Op/IMHAT Ha KOMAaH/HbIE MyHKTHI YIIPABJICHUS B PEKUME PEATIbHO-
ro BpeMeHu B mHTepecax BoenHo-mopckoro dnora u CyxomyT-
HBIX BOMCK. B KaudecTBe LI€NIEBOM ammaparypbl OpeaycMarpuBa-
JIMCh TEJEBU3UOHHAS U TETUIOBU3UOHHAS KaMephl, paauoIoKaTop,
arrnapaTypa peTpaHCIAIMA CUTHAJIOB.

®rozenmsk bB umen cdepuueckyro hopmy («apuk»). XBo-
CTOBOE ONEPEHUE OTCYTCTBYET, uTO mo3BoisieT bB Ka-137 nmepe-
MEIAThCA B JIIDOOM HAIPABJICHUM BO BCEM JIMANa30HE CKOPOCTEM
0e3 orpannveHus. MakcumaiabHasi B3JIETHasg Macca BEpToJieTa —
280 xr, MakcuMayibHasg CKOpocTh — 175 Kkm/4, mpakTHYecKas
nanbHOCTh — 530 kM. CHiloBasi yCTAaHOBKA BKJIFOYAJia MOPIITHEBOM
nsuraresiab Hirht 2706 R0O5 mormaocThIO 65 J1.C.

B aspomoOunibHOM Bapuante bB Ka-137 nocrtasnsercst k Mec-
Ty pa3BEPThIBAaHUS HAa BHEIIHEW moaBecke Beproinera Ka-32, Ha
OOpTYy KOTOPOTO PACIOJOXKEH TaKKE MYHKT YIPaBJICHUA U JKC-
mryaranuu. [IpoektupoBanue 3Toro Beprojiera Hadato B 1994 r.,
nepBbIN MojieT ObuUT BhIMOJHEH B 1999 r. B Hayane 2007 r. Ha BHI-
crake UVS-TECH npencrtaBieH mpoeKT MOAECPHU3UPOBAHHOIO
BapuaHnta bB Ka-137.
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B nocnennue ronst OAO «BeproneTsr Poccum» aeMmoHcTpH-
pOBaJIM 3HAYUTEJIBHOE YUCIIO0 00pa3oB OECIUIOTHBIX BEPTOJIETOB
paznuyHoro HazHadeHusa. OOMWIBHOE KOJUYECTBO MPOEKTOB I'OBO-
pUT O TOM, YTO HU y TPAXKIAHCKHUX, HU Y BOCHHBIX 3aKA3YHKOB
€IIe HE CJIOXKWINCH ONpeAcieHHbIe TpeOoBaHUA K TakuM BJIA u
KpYTy pelIaeMbIX UMH 3a]1a4.

OAO «KamoB» mnpemiarano OecnuioTHbIM Beprojer Ka-
126bB coocHOM cXeMbl C ABYXABUTATEIbHON ra30TypONMHHON CH-
JIOBOM YCTAHOBKOM, CO3/IaHHOTO Ha 0a3e MHOTOIEJIEBOI0 MUIOTH-
pyemoro Beprojiera Ka-226.

MaxkcuMmanbHast B3iaeTHast Macca 3toro bB — 3500 kr, manb-
HOCTE ojieta — 10 1600 kM.

[Io MHeHUIO pa3pabOTYMKOB, BEPTOJETHBINM OECIUIOTHBIN
KOMIUIEKC Ha 0a3e¢ MNHIOTHPYEMOTo S-7/-MECTHOTO BEpPTOJIETa
Ka-115 Oyner untepeced mist BM® u3-3a manbeix radaputoB 3a
CYET COOCHOM HECYIIEW CXEMbI M BBICOKHX JIETHBIX XapaKTepu-
CTHK IO TAIBHOCTH U Macce MOJIE3HOM Harpy3KH.

becnimnotheiii Beproner Ka-115 Oyaer umers Maccy mo 1500
KT, paauyc aeructBus — 10 500-600 kM 1 Maccy MOJIE3HOM Harpy3-
ku — 120-150 kr.

Eme ognoi pazpadorkoit OAO «KamoB» cTain jgerkui oecnu-
JOTHBIM Beproser «Pomnep» COOCHOM cxeMbl. MakcumalibHas
B31eTHasA Macca 3Toro bB —300 kr, ganbHOoCTh 1ToseTa — 200 KMm.

becnuiioTHBIN CBEPXMAabIM BEPTOJIET B3JIETHON MacCOi MEHEe
4 xr pazpabarbiBajica WHXEHEpHBIM HWHHOBAIIMOHHBIM IIEHTPOM
OAO «Beprosiersl Poccuny.

Beproner BBINOIHEH MO YETHIPEXBUHTOBOM CXEME, C JBYXJIO-
NAaCTHBIMU HECYIIMMHU BHHTaMU MOCTOSHHOTO Iara, (pro3eisiKeM
B (popMe KpecTa U INEKTPUYECKON CHUIIOBOM yCTaHOBKOM. Pacuer-
Has nosne3Has Harpyska — 300 r, paanyc qerCcTBUSA — S5 KM.
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[Iporpecc B 001aCTU JIEKTPOHUKHA MO3BOJISIET OCHACTUTH ATU
amnmnapatbl BoJjiHe 3Q¢GeKTUBHBIMU 00pa3liaMu pa3BeIbIBATEIbHOM
anmapatypsl. B 3Toil 0051acTM 3aMETHBIX YCHEXOB J0OMIIOCH
OI'YVII «HHUM npuknagHOM  MEXAaHUKA WM.  aKaJIEMHUKA
B.W. Ky3nenoBa», co3maBuiee MUKpPOBJIA BeprosieTHOro THIA
«IIycrenpray, Becammuii Bcero 300 r. Otot bB, ynpaBiasgeMslil of1-
HUM YEJIOBEKOM C TOMOIIBI0O OOOpYIOBaHUSA, Pa3MEIICHHOTO B
HEOOJIBIIIOM YeMOJaHYuMKe. B ero KOHCTPYKIIMU MCHOJIb30BaHBI
MHUKPOMEXAHUYECKAE YYBCTBUTENBHBIC BJIEMEHTBI U HHTETPUPO-
BaHHas OecriaTr@opMeHHas HHEPIMAIbHAs CUCTEMa YIIPaBICHUS.

Koprmyc atoro bB, BBITIOJIHEHHBIA U3 KOMITIO3UIIMOHHBIX MaTe-
pHaJIOB, 001aJaeT KpailHe HU3KOM paJuOJIOKAIMOHHON 3aMETHO-
CTBIO, @ MCIIOJIb30BAHUE IS MPUBOJIA YETHIPEX HECYIIUX BO3MYIII-
HBIX BUHTOB BJICKTPOJIBUTATEIIEH, MUTAOIINXCA OT AKKyMYJISITOP-
HOM OaTapew, JieJIaeT €ro IMOJIeT MPAKTUYECKH OECIIyMHBIM. YT-
BEpIKJIaeTCA, YTO Ha yaaieHuu Oojiee 50 M ammapat sBJISIETCS He-
BUMMBIM JJIs1 HEBOOPYKEHHOIO TJ1a3a.

B otimrune ot OAO «Kamosy», apyroe n3sectHoe OAO «MB3
uMmeHu M.JI. Muss» npuctynuio K padbotam no 0eCnuiaoTHOM Te-
MATUKE CPABHUTEIBHO HEJIABHO.

TspxenapIit 0€CHUIOTHRIM BEPTOJIET CPEAHETO paauyca JeMCT-
Bust Mu-34bI1 (B34bI1) pazpabdatsiBancs Ha 0a3e J€rkoro MHOTO-
I[€JICBOTO MIJIOTUPYEMOTo BepTosaeTra Mu-34.

MakcumanibHasi B3jeTHast macca 0a30Boil mojaenu 3Toro bB —
1450 xr, mansHOCTHh mojera — 360 km. Bapuanter Mu-34bI11 u
Mu-34bI12 oTnn4aroTCa TUIIOM CHJIOBOW YCTAHOBKH, CKOPOCTBIO U
JAJIBHOCTBIO MOJIETA, IIOTOJIKOM U MAaCCOM I10JIE3HON Harpy3ku. Ha
Beprosnere Mu-34bII1 npenycmarpuBanach yCTaHOBKA IOpPIIHE-
Boro, a Ha bB Mu-34bI12 — razotrypounnoro asurarens AN-450.
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Pa3paboTunku npeamnoJiarator, mpexae BCEro, rpakJIaHCKOE
IpPUMEHEHHUE 3TOro O0ecnuiaoTHOro Beprosieta. [loTeHImatbHbIMU
3aka3zunkamu bB Mu-34BI1 MoryT cratb HedTe- U Ta30700bI-
Baromue koMnanuu. O4eBUIHO, YTO BO3MOXKHO IpuMeHeHue bB u
B MHTEPECAX CHIIOBBIX BEJOMCTB.

Ha Beictake UVS-TECH 2008 OAO «MB3 um. M.JI. Mumns»
BIIEPBBIE MPOJEMOHCTPUPOBATIO CBEPXJIETKMN anmapar CBEpXmMa-
JIOTO pajuyca JeUcTBUs. Ammapar npeaHa3HadyeH AJisl oTpabOTKu
a’pPOAMHAMUKHA W TPUHIUIIOB ynpasiieHuss bB ¢ maneimMu Hecy-
MMA BUHTAMHU. B KadyeCcTBE CUIIOBOM YCTAaHOBKM HCIIOJIb30BAH
AJIEKTPUYECKU NBUTaTENb. BepToJsieTHas miaTtdopMa UMEET Kpe-
CTOOOPA3HBIM KOPIYC C YETHIPbMS HECYIIIMMU BUHTAMU.

HoOBBIN1 TTPOEKT OECIMIOTHOTO BEPTOJIETA, pa3paOOTaHHBIN B
stoM OAOQO, nonyuns1 HazBaHue «MHOroueaeBo poOOTU3NPOBAH-
HbIN BepTosieTHBIN komIiuieke (MPBK)». KoMmiuieke nmeer B3ieT-
Hyt0 maccy 10 3000 xr.

becnuioTHBIN BapUaHT CBEPXJIETKOTO MUJIOTHUPYEMOIO BEPTO-
jera «AkTai» ¢ poTopHbIM mopiiHeBbIM JBuratenem (I111) mpo-
extupoBaica B OAO «KazaHCkuli BEPTONETHBIN 3aBOA». JTOT Ba-
PHAHT BEPTOJIETA UMEET CICAYIOIINE OCHOBHBIEC XAPAKTEPUCTUKMU:

MakcUMaJILHEBIN B3JIETHBIN BEC, KT............. 1150;

()70 (0): 1% %08 K205 (0):) - A I1/1 BA3-4265;
MakcumanbHasi CKOpOCTh MOJIETa, KM/H....... 190;
MaxkcuMalibHasT JAJILHOCTH MOJIETA, KM........ 400;
MakcuManbHast BBICOTA MOJIETA, M............. 3800.

becriunotheiii Beproser «llatpynb» pazpadateiBasics OAO
«Kymeprayckoe aBHallMOHHOE MPOU3BOACTBEHHOE MPEAIPUITHECH
Ha 0a3e CBEPXJIETKOTO MUJIOTUPYEMOro BepTosieTa « OpJIeHOK» CO-
OCHOM CXEMBbI C MOPIIHEBBIM JABHUTATEIEM MOIIHOCTHIO 100 II.C.
MakcumainnpHas B3aeTHas macca 3toro bB — 1o 500 kr, nansHOCTB
nonera — 1000 kwm.
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Ha IV MexnynapognoMm popyme «becnuiaoTHble MHOTOLIEIIE-
Bbie KoMmIuiekeb» (UVS-TECH-2010), kotopelit mpoiiien B pam-
Kax BbICTaBKH «TexHomornn B MammnHOCTpoeHun-2010» B 1. Ky-
KOBCKOM, XOJIuHT «BeprtosieTsl Poccumy npeacTaBuil IBa HOBBIX
nepcnekTuBHBIX BJIA BepronerHoro tuna — «Kopmyn» u Ka-135.
DT 00pa3ibl CO3JaHbl B paMKax MPOTrpaMMbl XOJIJIMHTA MO CO3-
JAHUIO IIUPOKOrO MOJEJIBHOIO PsJia OECIUIOTHBIX JIETATEIIbHBIX
arrmapaToB BEPTUKAIBHOTO B3JIETA U MMOCAJTKU TPEX KIACCOB:

e OoJsibiIoN ganbHOCTH (O0Jee 400 kM),
e cpenneit (1m0 400 xkm),
e Masioit (10 100 km).

OAO «Beprosetsl Poccun» B pamMkax 3TOM NMPOTrpamMMBbl Ij1a-
HUPYET CO3/1aTh YHUBEPCAIBHYIO BEPTOJIETHYIO IIATPOpPMYy MO-
IyJIBHOTO THIIA CO CMEHHOM MoJje3HOM Harpy3kou. Ha Hel Oynuet
YCTaHOBJIEH MHTEP(HEUCHBIN OJI0K, KOTOPBIN MO3BOJIUT yBSI3aTh €€
OOpT C pa3IMYHBIMU BapuaHTamMu OOpTOBOro odopyaoBaHus. Ta-
KUM 00pa3oM, MPEINoJaraeTcs pemuTh MpodaeMy MHOTO(YHK-
[IMOHAJILHOCTY U TUOKOCTH IPUMEHEHHUS O€CIMIIOTHBIX BEPTOJIETOB.

CnennanvcTsl XOJIIMHTA CHENalu aKIEHT Ha BapUaHTax s
rpakaaHcKoro npuMeHenus bB (MOHUTOpUHT, padoTa B YCIOBUSIX
TEXHOTCHHBIX U IPUPOJIHBIX KATAKJIM3MOB, IIEPEBO3KA I'PY30B U JIp.).

becninnoTHBIM BEPTONETHBIM KOMIUIEKC CPEIHEU MalbHOCTH
«Kopmryn» maccou 500 kr mmeer paguyc aeuctsus 300 km, mo-
Je3HYI0 Harpy3ky 150 Kr 1 MakCUMaabHY1O CKOpOCTh 170 Kkm/4.

['py3oBoii BapuanT bB «Kopiryn» mMoxeT ObITh HCIIOIB30BaH
npu OOEBBIX JCHCTBUAX IMOJPaA3JACICHUM B OTPHIBE OT OCHOBHBIX
CWJI, KOTJa, HCHOJIb3ySl HECKOJIBKO TaKHWX BEPTOJETOB, MOXKHO
JOCTaBUTh COTHU KMJIOTPAMMOB TPy30B, a 00OpaTHBIM PEHCcOM dBa-
KyUPOBATh PAHEHBIX.
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B xkiacce anmaparoB Majiov JanbHOCTHU XOJIAUMHI «Bepronersl
Poccum» mpencraBuin bB Ka-135 coocHoM cxeMbl ¢ MOPITHEBBIM
JIBUTATEJIEM U TPEXCTOCYHBIM mmaccu, Maccou 300 Kr, ¢ paanycom
nericteusa 10 100 kM, mose3nont Harpyskou no0 100 kr u Makcu-
MaJIbHOM CcKOpocThio 170 kM/4. DTOT 00paser; MOXET ObITh HC-
MOJIB30BAH JUISI CIEHIOAPA3ACICHUN U JICCAHTHUKOB, I KOTO-
PBIX BaXKHBI Majible radapyuThl U MOOUIIBLHOCTD.

B 2009 r. mpoBenensl ucnwitanns bJIA BepToNeTHOrO THNa
«Bopon», pazpadboraHHOro B MOCKOBCKOM aBUAllHIOHHOM HHCTH-
TyTe, IPEAHA3HAUYCHHOTO ISl PEeIICHUS 3aj1ad pa3BEAKU U HaOJIO-
JICHUSL.

BepToneT umeer OTHOCUTENBbHO HEOOJbIINE TadapuThl, MO-
3BOJISIFOIIME TEPEBO3UTh €r0 B 0araXXHOM OTJEJIICHUU JIETKOBOIO
aBTOMOOWIISI. BpeMsi MOArOTOBKHU K TMOJIETY COCTaBiIsIeT HE OoJiee
20 muH. KoHcTpykuust bB BeInoiHEHa 110 OTHOBUHTOBOM CXEME C
JBYXJIOMACTHBIM HECYIIUM BHHTOM CO CTAaOWMJIM3UPYIOIMIUM YCT-
poiicteom tuna Hiller u pyneBsim BuHTOM. Ha Beprosere ycra-
HOBJICH OJHOILIWIIMHAPOBBIN MOpITHeBoM aurarens ZDZ 80 RV-J 9
(Uexwust) MomHOCTHIO 9 n1.c. [llyM OT BbIXJIONA JABUTATEIISI TACUTCSA
TJTYIIUTEIIEM.

B cranmaptHOM BapWaHTE BEPTOJIET MMEET PYy4HYIO (paauo-
KOMAaHJIHYI0) CUCTEMY yIpaBJICHUs JJIsI 00ecTiedeHus rmojieTa Bep-
TOJIETA B TIPEAETIAaX NPAMOU BUAUMOCTH omeparopa 10 250 m.

J171s1 BBITIOJIHEHUS CJIOKHBIX Pa0O0T, CBA3aHHBIX CO 3HAYUTEIIb-
HbIM yJAJICHUEM BEPTOJIETA OT oreparopa, Ha bB ycranaBiuBaet-
Csl CUCTEMa yIpaBJIeHUs Ha 0a3e OOPTOBOr0 KOMIBIOTEpPA U HABU-
TallMOHHOM CHUCTEMBbI, HHTEIPUPOBAHHOU CO CIYTHUKOBOM CHCTE-
Mo Hasuranuu GPS/TJIOHACC.

B kauectBe 1ieneBoro obopyaoBanusi Ha bB «Bopon» moryt
OBITh YCTAaHOBJICHBI BHJCOKamepa, MH(]pakpacHas kKamepa u Jia-
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3epHBIN 1eNeyKa3arenb-aaapbaomep (JILJI) Ha rupocTadbuan3upo-
BaHHOM 1aTdopme oo1mmM BecoM A0 16 kr. [Ipu B3neTHO# Macce
40 xr BB «Bopon» MoxkeT pa3BuBaTh CKOpocTh 0 150 km/4. IIpo-
TOJKUTENBHOCTH TIoJIeTa — 10 2,5 4.

OOO «becnmoTHBIE CHUCTEMEBD», co3maHHoe Ha 0Oaze OAO
«M>xMaln» ¥ HeTaBHO BolleAIIee B cocTaB KoHIlepHa «KamnamHu-
KOB», MOCIIEAOBATEIBHO pPa3BUBAECT cemencTBO bJIA BeproseTHo-
ro tuna c oomeit mapkoit ZALA 421.

Beproner ZALA 421-02 npenHasHadeH [UId pPEUNICHUSA pas-
JUYHBIX 3a7la4 Ha3eMHOM U MOPCKOM pa3BeaKH, OOHAPYKCHUS I1e-
JIed, BbIJIAUM IeJIeyKa3aHus, 00eCIeueHus pesIeHON CBSI3U U T.II.
Anmnapat pa3paboTaH Mo KJIaCCUYECKOW OJTHOBUHTOBOM BEPTOJIET-
HOUM CXE€Me€ C pyJEBBIM BUHTOM, IIaccu — TpexToueyHoe. Coobmia-
€TCs, YTO OB MOCTPOEH OMBITHBIN 0Opasen 3Toro bB u nmposene-
HBI €r0 UCTIBITAHUS.

B 2010 1. ato OOO mno moroBopy ¢ «l'azmpomMom» MpoBEIIO
OMBITHYIO IKCIUTyaTallMI0 KOMIUIEKCA OCCIMIIOTHOTO BO3yIITHOIO
MoHutopunra ¢ bB ZALA-421-16 (MOHUTOPUHT Ta30MpOBOJIOB C
1EJbI0 OOHAPYKEHUSI YTEUYEK, HEMPOCKTHOW TIIyOUHBI 3aJIeTaHus,
HECAHKI[MOHUPOBAHHBIX BPE30K U Jp.). JIeTHbIC ucnbITaHUS BEP-
tosneta ZALA-421-16 Obutn ycnemHo 3aBepiieHbl. KoMiuieke ro-
TOB K IpOJiakaM M Hadaly dKCITyaTalyH.

Koncrpykuus atoro bB maccou 15 Kr mo3BosisieT HaXOAUThCS
B BO31yXe B TeueHue 6 yacoB Ha ckopoctu OoT 50 go 130 xkm/y,
oOecrnieunBas nepenadyy UHGOpPMAIMKM B PEaIbHOM BPEMEHHM Ha
nanbHoCcTH 10 70 kM. Tun crapta bB — ¢ katanyaeTel. Macca 1o-
ne3Hoi Harpysku — 3 Kr. Pecypc kopryca BB cocraBisieT He me-
Hee 100 mocamok. Mmeercsa pe3epBHAST HABUTAIMOHHAS CUCTEMA
TU1sl Pa0OTHI B CJIOXKHBIX YCJIOBUSIX PagUO’JIEKTPOHHOTO MPOTUBO-
JCUCTBUSL.
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bB ZALA 421-21 npenna3HadeH ajisi OeciIyMHOro HaOto1e-
HUSI MECTHOCTH B T€UE€HHUE 25 MUH C BBICOTHI OT 10 1o 1000 M npu
YIAIIEHHOCTH 5 KM OT HAa3€MHOTO IyHKTa ynpaBieHus. B cocrase
€ro CHWJIOBOM YCTAaHOBKHM HMCIHOJIB3YETCS AJEKTPOABHUTATENb C IH-
TaHUEM OT OOPTOBBIX aKKyMyJATOpOB. [IpeaycMoTpeHbl HECKOIIb-
KO BapUaHTOB ymnpasiieHUus bB onepatopom, B TOM 4uCIi€ B PExKU-
M€ «3aBHCaHUsD». Kpome 3TOro, BEPTOJNET TAKXKE MONKET IPOIOJI-
KaTh HAOJIIOJCHUE 3a IIEIbI0 MOCJIE COBEPIICHUS TMOCAJIKHU IS
AKOHOMUHU BJIEKTPOIHEPIrUur. Bec monae3Hou Harpy3ku COCTaBIISAECT
0,5 KT, MpOoAOIKUTEILHOCTD T0JIeTa — 25 MMH Ha YJIAJICHUU JI0 5 KM.

Beproner ZALA 421-06 npeamnonaraercss UCHOJIb30BaTh s
pelIeHusl 3ajlad B OIMACHBIX JJIs 4YeyioBeka 30Hax. OH crmocoOeH
HaXOJIUTHCS B BO3AYXE 10 3 4 ¥ YIAIATHCSA OT IIyHKTAa YIIPABICHUS
Ha paccrogHue 10 40 kM. Beproner ocHallleH ONTUYECKON U WH-
dbpakpacHoii kamepaMHu. B KadecTBe JOMOJHUTEIBHOMN IT0JE€3HOM
Harpy3Kyd MOTYT OBITb MCIIOJb30BaHbl JAaTYUMKH pajyaliid U XH-
MHUYECKHX ra3oB. Bec monesnoun Harpysku 3toro bB cocraBnsier
3,5 kr. Ilepenada qaHHBIX C BEPTOJIETA HA MYHKT YIIPABJICHUS IIPO-
UCXOAUT 1O 3alU(PPOBAHHOMY ITU(PPOBOMY KaHATY B PEKUME pe-
aibHOTO BpeMeHu. CymectByet moaudukamnust bB ZALA 421-06E,
OTJIMYUTEILHOU OCOOEHHOCTHIO KOTOPOM SIBJISIETCSI MCIIOJb30Ba-
HUE B €r0 CUJIOBOM YCTAHOBKE 3JIEKTPOIBUTATEIIS.

B 2008 r. ObLIM TIpOBEACHBI UCIIBITAHUS MOAU(MUKAIIUN 3TOTO
BEepTOJIeTa JJIsi KOpaOenbHOro 0Oa3upoBaHUsI HA CyJHE JIEAOBOIO
Kiacca. 3a BpeMs ucnbiTanuid bB BeimoaHeno 10 mosieToB. Mak-
CUMaJbHasi CKOPOCTh BETpPa BO BpPEMs 3THUX ITOJETOB JOCTUTala
22 M/c. 3agadeil MepBOro ASTama HUCHBITAHUN ObUIO YCTaHOBUTH
BO3MOKHOCTh HCIIOJIb30BaHUSI OecnuiaoTHOro Beptosieta ZALA
421-06 B cocTaBe JieOKOJIa A1l MPOBEICHHUS J€/I0BOM pa3BEJKU U
MOMCKa 0OBEKTOB HA BOJIC, KaK B CBETJIOE, TAK U B TEMHOE BpPEMSI
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cytok. s atux 3agau bB ZALA 421-06 611 000py10BaH 11BET-
HOUl KaMepol JTHEBHOTO HAOJIOJICHUS C ONTHUYECKUM yBEJIUYCHU-
eM 10x U cuctemMoil crabunm3anuu U300pakeHUs IS MOJIETOB B
CBETJIOE BPEMsA CYTOK, a TAKXKE TEIUIOBU30POM JJIs MOJIETOB HO-
ypl0. McnbpiTaHUS TTPOBOAWIMCH BO BPEMSI CTOSIHKH JICIOKOJNA
IIPU €TO IBUKCHUH.

B konne 2009 r. xommanusi «beCUIOTHBIE CUCTEMBI» BBIWT-
paja JiBa JIoTa B KOHKYpPCE Ha MOCTAaBKY KOMIUIEKCA ¢ OCCIUIIOT-
HbeIMH caMmojieTaMu ZALA 421-04M u koMmIuiekca ¢ O€CIHIOTHBI-
mu Beprojeramu ZALA 421-06 B norpanuunyro ciayx0y PCb
Poccun. Bo Bcex 3THX KOMILIEKCAX UCIOJb3YETCS UHTETPUPOBAH-
Has cuctema ZANET, no3Bosstonias TpaHCIUPOBATh BU3YAIbHYIO
TelieMeTpuiecKyto uHpopMaimio ¢ aoodoro bBJIA tuna ZALA Ha
yJaJe€HHbIC TEPMUHAJIBI, 4 TAKKE Nepe/laBaTh yIIpaBiIeHUE OECIHU-
JIOTHBIM JIETATEJIbHBIM aMNIapaTOM C OJHOW CTaHIMU YIPABJICHUS
Ha npyryro. [Ipu stom Bce BJIA rpynmel, COBMECTUMBIE C CHUCTE-
Mo ZANET, n ux Tekylue 3aJauud OTOOpaKkaroTcsi Ha OOIIeH
KapTe JeUCTBHUM, cO37aBas, TAaKUM 00pa3oM, eauHoe UH(OpMaIH-
OHHOE MPOCTPAHCTBO JJIA [IEHTPAIM30BAHHOTO YIPAaBJICHUS IPyM-
IIUPOBKOM.

B OAO «HIII «Pagap MMC», TpaIUIIMOHHO CHENHATN3U-
pYIOIIEMCSI Ha CO3/IaHUU CUCTEM YMPABJICHUS MPOTHUBOKOPAOEIb-
HBIMU PAKETAMH, IPUHATO PEHICHUE IO CO3AHUI0 IIUPOKOHU JIU-
Heviku BJIA BepTONETHOrO THUma OT JErkux MaynopasMmepHbix bB
710 BEPTOJIETOB CPEJHETO Kjlacca.

Tak, Beproner [IIB-450-b ¢ nByXxJiOMacTHBIMU HECYIIMM U
pYyJI€BBIM BHHTAaMHM HMMEET B3JIETHYI0 Maccy 450 kr u crnocoOeH
BBITIOJIHATH TOJIET MIPOJOTIAKUATEILHOCTBIO JI0 TPEX YaCOB HA BBICO-
te 10 2500 M. Paguyc aeictBus storo bB coctapmsieT 150 km.
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D10 mpeanpusTue pazpadoTano Takxke psja bBJIA BeproseTHO-
ro tuna cepuu JIIIB ¢ B3neTHbIM Becom OT 6 110 50 KT ¥ JalbHO-
cThio nojera 10-20 kM i MCMOJb30BaHUS B KOMILJIEKCax Ha-
OJIFOJICHUS 1 Pa3BEIKHU.

Takue KoMIUIeKChl Ha 0a3ze MasiorabaputHeix bB mpegHasHa-
YeH JIJI1 ONEPaTUBHOIO MOHUTOPUHIA C BO3AyXa OOJIBIIUX ILIO-
AJCH U NIPOTKEHHBIX YYACTKOB 3€MHOM, BOJHOU U JIEAOBOM MO-
BEPXHOCTHU B TPYJHOJOCTYITHOM MECTHOCTH B LIEJISIX 0OECIIEUECHUS
MOMCKOBO-CIIACaTEJIbHBIX PAa0O0T, MPOBEJACHUS JIEAOBON pa3BEIKH,
ONpPEJEIICHUS O4YaroB MOXXapoB, aBapUMHBIX ydacTkoB JIDII u
TpyOOIPOBOJAOB, MECT 3aTOIJICHHUS, HECAaHKIIMOHUPOBAHHOWU BBHI-
pyOKHM Jieca, CKOIJIEHHSI KOCSIKOB PBHIOBI, AaTPYJIUPOBAHUS TOPO/I-
CKMX W 3alPETHBIX TEPPUTOPHUU, IKOIOTHYECKOIO MOHHUTOPHUHIA
MECTHOCTH Y JIp. B HX cOCTaB BXOIAT: HECKOJBKO OJHOTHITHBIX
OCCIMIOTHBIX PaaUOYIIPaBIIEMbIX BepToaeToB cemeiictBa [(I1B
Pa3IMYHBIX MOJU(PUKALINKI C JBYXJIONACTHBIM HECYIITUM BUHTOM C
CEpBOJIONATKAMU M PYJIEBBIM BUHTOM; IIYHKT JHUCTAHI[MOHHOTO
yIPaBJICHUS B COCTABE JIByX aBTOMAaTHU3UPOBAHHBIX paOOUMX MECT
U IIPUEMO-TIEpEAAOIIEH CUCTEMBI IS yrpaBieHus bJIA, npuema,
OTOOpPXKEHUS M PErucTpanuu UHGOpMaIUU, KOHTPOJIS (PyHKIIMO-
HUPOBAHUS 3JIEMEHTOB KOMILJIEKCAa W KOMILJIEKT CTapTOBOrO 000-
pyJOBaHUs.

BboptoBoe ob6opynoBanue 3Tux bB cOCTOUT U3 TeIeBU3NOHHOM
CUCTEMBI, alnapaTypbl Nepeaayn TeIEMETPUUECCKON UHPOPMALIUU
B CTpyKType TB-Curnana, npueMHUKA CITYyTHUKOBOW HABUTAIIMOH-
Hoii cuctembl (CHC), ommmoHambHO-AYIUIEKCHOTO paJaroKaHaja
yIpaBjieHus W nepegaurd uHopmaruy Ha gaabHOCTH A0 20 KM,
aBTOMWJIOTA, PAAUOBBICOTOMEPA U CUCTEMBI IPOTPAMMHOIO yIIPAB-
JICHUSI TPACKTOPHUEM TI0JIETA.
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Eme omuuM bB CBEpXJIETKOrO Kilacca SBJISAETCS BEPTOJIET
Th-29B Taiibep, KOTOPBHIN B IpaKJaHCKON BEPCUU BXOJUT B KOM-
wiekce «l eonesus-By.

Boennas moaudukamnus 3toro bB, Bxojadiias B KOMILIEKTa-
nuio bAK «Hepexrta 2», npeaHazHadueHa ISl pETPAHCIALMA TaH-
HBIX, MPOBEACHUS Pa3BEAKHM MECTHOCTH, OOHApPY>KECHHUS W MOJ-
CBETKH LIEJIEN C ONPEACICHUEM UX KOOPAUHAT.

OCHOBHBIE TEXHUYECKHE XapPaKTEPUCTUKU 3TOro bB mmeroT
CIEIYIOLINE 3HAUCHUA

e MaKCHMaJbHas B3JICTHAS Macca, KM ............ 19,6;
® MOIIHOCTH AByXTakTHOTrO IIJI, m.c. ............. 1,2,

e Macca IEeJICBON HATPY3KH, KT ........c..ceenn..ne. S;

e MaKCHMaJbHas CKOPOCTh, KM/4acC ............... 120;
® IIPAKTUUYCCKUM MOTOIOK, M ....oenurreeeennnnnn. 2800;
® MPAKTUYECKAs TAIbHOCTh MOJIETA, KM .......... 500;
® TIOJICTHOE BPEMSL, YAC ...vvveeeennneneeennnnnnnnnn, S5;

BepToneT MOXET OCYIIECTBIATh B3JIET U MOCAJKY B IOJHO-
CThIO ABTOMAaTHYECKOM PEXKUME MNPU MAKCHUMAJIbHOU CKOPOCTHU
BeTpa — 14 M/C M 3KCIUTyaTHUpOBAThCS B MHTEPBAJIC TEMIIEPATYyp
[-25; +45]°C.

K Hactosiiemy Bpemenu B PD pazpaboTaHbl U peain3yroTCA
U1 TPAKJIAHCKOTO MHPUMEHEHUS CIEIYIOIee CEMENCTBO OJHO-
BUHTOBBIX OCCIMIIOTHBIX BEPTOJIETOB:

e ScyPatrol-5 — cBepxierkuii BepToJieT, KOTOPhI CIIOCOOCH
HECTHU 10 SKT IMOJIE3HOW HAarpy3KH W HCCIEI0BATh OOBEKTHI B pa-
JIAYCE N0 SKM OT TOUKH B3JIETA.

e ScyPatrol-100 — cBepxJierkuii BEpTOJIET, KOTOPHIA HMEET
10 9 Kr MOJIE3HOW HArpy3KH, MpPEJHAa3HAUYCHHON JJIs1 PEIICHUs 3a-
nad HaOmogeHus. OT1oT BB MoxeT pa3BuUBaTh CKOPOCTh 10
130 km/4 1 cocoOeH MmpoBecTH B Bo3ayxe 10 6 yacoB. K umciy
€ro 0COOCHHOCTEH MOXHO OTHECTHM HAJW4ue aBTONWIIOTAa U BO3-
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MOXHOCTh JKCIUTyaTallud KOMIUJIEKCA JABYMsI CIEIUATIUCTAaMHU 00-
CJIY’KMBAIOIIETO NIEPCOHAIA.

e ScyPatrol-150 — BepToieT, KOTOPBI P MAKCHUMAJIBHOM
B3JIETHOM Bece 35 KI' CIOCOOCH MOJHATH 10 12 Kr MoJje3HON Ha-
IPY3KH.

e ScyPatrol-180 — nerkuii BB, xoTopbiii mpu mimuHe 4 M
UMEET AuaMeTp Hecyllero BuHTa 3 M. IIpu MakcumanbHOM Bece
150 xr moxeTt Hectu 10 40 Kr MOJIE3HOM HArpy3KHU U 55 KT TOILUIH-
Ba. MakcuMalibHast CKOpocTh 3Toro bB coctarmsier 100 kxm/4. Kak
u Japyrue oOpasipbl 3Toro cemeiictea bB ScyPatrol-180 npenna-
3HAYEH JIJIs pelIeHuU 3a/1a4 HaOJII0ICHUSI U MOHUTOPHUHTA.

e ScyPatrol-200 uMeeT MakCHMalbHYIO B3JICTHYIO Maccy
200 xr, criocobeH HecTH 10 S0 KT MOJIE3HON HArpy3Ku U pa3BUBATh
CKOpOCTh 70 222 kM/d. B oTiImune OT MPUBEACHHBIX BhIIIC 00pa3-
IIOB ATOT BEPTOJIET CIIOCOOEH HECTU Ha OOPTY BOOPYIKEHHE.

ITo cBeaeHUSIM crieMaIn3upOBaHHbBIX caiiToB B 2018-2022 r.r.
OBbUIA MOJIYYEHBI CIEAYIOIINE PE3YJIbTaThl B 00JIACTH Pa3pabOTKu
U NPUMEHEHHUSI OT€UYECTBEHHON OECHUIIOTHOW BEPTOJIETHOM TeEX-
HUKH.

B 2018 r. xonaunar «Bepronersl Poccum» npeactaBuil NEPBbIN
bB VRT-300, co3manHblli KOHCTpYKTOpckuM Oropo «BP-TexHo-
jgoruny. DTOT bB npennazHayeH 1y rpy30BbIX IEPEBO30K, MOHU-
TOPUHTa MECTHOCTH, IOMCKOBO-CIIACATEIbHBIX U CEIBCKOXO03SMCT-
BEHHBIX pa0dO0T. BepToyieT BBINOJIHEH 110 COCHOM CXE€ME U OCHAIIEH
3apyO€KHBIM JU3EIbHBIM JABHUraTeiaeM. MakcuMalibHas B3JICTHas
macca BB cocrasnsier 300 kr, Mmacca nosie3Hoi Harpy3ku — 70 kr,
IPOJOJDKUTEIBLHOCTD T10JIeTa — 10 S 4., MaKCUMaJIbHasi CKOPOCTh —
180 xkm/4, makcuMainbHas BeicoTa nosieta — 2100 M, paguyc nei-
ctBusA — 150 kM.
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Btopoii pazpabotkoit atoro xonaunra sisisercs bB BAC-200,
npenacraBieHHbli B 2021 1. DTOT BEPTONET, NMpEeaHA3HAYCHHBIN
IUIl MOHUTOPUHIA MECTHOCTH U JJOCTABKH I'Py30B, UMEET MaKCH-
MAJIBHYIO B3JIETHYIO Maccy 200 kr, Maccy MOJE3HOW Harpy3Ku —
50 KT ¥ NpOJIOJKUTETBHOCTD NoJieTa — 4 4.

Poccuiickoit komnanueir AURA 0ObL1 pa3paboTaH u npejcTaB-
aeH B 2019 r. bBB AURAI100. Beprosier nocTpoeH Mo COOCHOM
CXEME, UMEET MAaKCHMAaJIbHYIO0 B3JIETHYK) Maccy 275 KI, MakCH-
MasibHasi CKOpoCTh Beprosiera — 150 kM/4, BbicoTa nojieta — 1500 m,
paaguyc aerictBus — 100 km. OcobenHocThIO 3TOro bB sBisiercs
HaJIMYUE CITYTHUKOBOTO KaHaja CBS3U.

B 2020 r. B P® navanacek pa3zpadorka yaapHoro bB B3neTHoi
MAaCCHI 2-3 T, KOTOPBIM JOJAKEH JECUCTBOBATH COBMECTHO C IMHJIO-
TUPYEMBIMU BEPTOJICTAMU.

OOO «Taitbep» B 3TOM roay MNpeAcTaBUI HAa MCIBITAHUS O]I-
HOBUHTOBOTO bB «Taitbep» KAGU-150, npenHazHaueHHBIA IS
JOCTAaBKM TSDKEJIBIX M HETaOApUTHBIX T'PY30B B YCIOBUSAX APKTH-
Ku. B mpouecce ucnpiTaHuii BEPTOJAET AOCTABUI HAJ TYHAPOM HA
paccrostaue 130 kM rpy3 Becom 150 kr.

B 2021 r. B ToMckoi 00saCTH TPONUIM HCIBITAHUSI OECIH-
JOTHBIX BepToaeTOB, pazpadoranHbix OO0 «Taitbep», OOO
«Aspomakcy, DOHIOM NEPCIIEKTUBHBIX MUCCICIOBaHUN, VIHCTHUTY-
toM TeruioTeXHuku CO PAH, « CuoHUUA um. C.A. Yanaernaa.
[IpencraBieHHble 00pa3lpl MOJHUMAINA B BO3AYX KOHTEUHEPHI,
3aKperuieHHble ToJ; (ro3ensikeM. Macca rpy3oB cocTaBuia OT
10 kr o 1000 kr.

B sToM e rojty coo0mianocs o pa3paboTKe U BBIMYCKE IpyI-
nor komnanuu «KpoHmraar» aByx tunoB bB ¢ B3neTHOM Maccou

600 xr u 1500 kr.
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N3 npuBeneHHoro o03opa cieayeT, 4To Hallla cTpaHa 001aja-
€T 3HAYUTEIbHBIM ONBITOM B UCCIIEIOBAaHUAX U pa3paboTkax BJIA
CaMOJICTHBIX U BEPTOJIETHBIX CXEM.

Ha nam B3risa gajdpHEWIIUN mporpecc B 00JIacTH OTEUYEeCT-
BEHHON OECHUJIOTHOW aBUAIIMOHHON TEXHUKH JIOJIKEH OBITH CBSI-
3aH C pa3pabOTKOW TEOpUM €€ CO3AaHUsl U NMPUMEHEHUS IpU pe-
IIEHUW CYIIECTBYIOIIMX M TNEPCIEKTUBHBIX 3aJad BOCHHOTO W
IrpaXXJaHCKOTO XapaKTepa.

2. CoBpeMeHHasi Kjaaccupuxanus
0€eCNMJIOTHBIX JIETATEJIbHBIX aNlllapaToOB

B nHacrosiiee BpeMsi B Hallleld CTpaHe U 3a pyOeKOM UMEETCs
3HAYUTEJIBHOE YMCJIO PA3JUYHBIX IOJXOJOB K KiacCHU(pUKAIIMU
BJIA [8-10].

PaccmoTtpum, cneays moHorpadwum [1], obOmryro xapakrepu-
CTHUKY 3THX HOIXOJIOB.

B ocHOBY cylecTByONIMX KiIacCU(PUKAIIUN TOJTOKEHBI TaKue
napameTpsl BJIA kak macca, TaIbHOCTH (pajinyc) IEUCTBUS, TIPO-
NOJKUTENBHOCTh ToJieTa. Yame BCero B KAa4eCTBE OCHOBHBIX
KJIACCU(PUKAIIMOHHBIX MPU3HAKOB UCIIOJB3YIOTCS B3JIETHAs Macca
U JanbHOCTH (paguyc) nerctBust bJIA.

ITo mepBomy nipusnaky bJIA noapazpensarorcs Ha MuHU-BJIA
(mo 1 xr), mamnoro (1-30 xr), cpeanero (30-500 kr) u TsHKEIOroO
(6onee 500 xr) KIACCOB.

ITo BTOpOMY mpu3HaKy BblEIAOT BJIA OnmxHero nercTBus
(mo 25 km), manoit (1o 100 kM), cpeaneit (1o 500 kM) 1 GoIBIION
nanpHOCTH (O0iee 500 xkm).

ITo Haznauenuto bJIA mompas3nensroTcss Ha BOCHHBIE U TPaX-
JTaHCKHUE 00pas3Iibl.

Boennbie BJIA knaccuguuupyroT Ha HaOMOAATEIbHbBIC, pa3-
BeJIbIBATENIbHBIC, YAApHbBIC, pa3BeIbIBATEIbHO-Y 1apHbIe, BJIA-O0M-
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oapaupoBmyky, BJIA-uctpedbutenu, BJIA-perpancnsitopsl, bJIA
paguolIeKTPOHHON O0pKOBI, TpaHcnopTHbie bJIA, BJIA-mumienu
u bJIA-umurarTops! nenmu.

I'paxmanckue BJIA, Kak npaBWiio, OPUEHTUPOBAHBI HA pENIE-
HUE IIUPOKOTO KPyra HApOIHO-XO3SIMCTBCHHBIX 3a7a4.

OTMETUM, YTO B MPHUBEIACHHBIX KJIACCUPHUKAIUIX OTCYTCTBY-
I0OT TAKUE BAYKHBIE MPU3HAKHU, KaK TN U Kiacc bJIA, npumense-
Mas JBUTaTeIbHAs YCTaHOBKA, BUJI CTapTa/NOCAIKU U JpYyrue
BAXKHBIC ITPU3HAKH, KOTOPBIE BIUAIOT HA PEIICHUE 3a7a4 SKCILTya-
Talu pa3padaThIBAEMBbIX U3JICIIUM.

Kpome storo, Ha Ham B3misia, bJIA-mumenn n BJIA-umuTa-
TOPBI 1LIENIU SIBJISIIOTCS OJTHUM KJIACCOM OECIMMUJIOTHOM aBUAIIMOH-
HOW TEXHUKHU.

[IpuBenem kiaccu(UKAIMIO COBPEMEHHOW M MEPCIEKTHUBHOU
OCCIMIOTHOM aBUAIMOHHOM TEXHHUKH C MCIIOJb30BAaHHEM pPadOT
[7, 11].

Kak crmemyer u3 yka3aHHBIX BbIIIE pabOT, B HACTOSIIEE BpEeMs
B 3TOM 00JACTH ABUAIMOHHOW TEXHUKHU MPUMEHSAECTCA 3HAUYUTENb-
HO€ MHOrooOpa3ue OmpeAeeHU pa3padaThiBAEMbIX U IpPUMeE-
HSIEMBIX 00pa310B OECIUIIOTHBIX CAMOJIETOB U BEPTOJIETOB.

st 5pdbexTUBHOrO pa3BUTHUS TEOPUU M MPAKTUKU OECIMIOT-
HOH aBHAIIMOHHOM TEXHUKHM HEOOXOIMMa, KaK B JIFOOOM TeXHHYeE-
CKOM 00y1aCTH, €AuHasi TEPMHUHOJOTHS M KiaccuduUKalus, oTpa-
Karolas cocTaB, Ha3HaYeHUE U 00s1acTu npuMmeHeHus: bJIA.

Breaem cnenyromiee onpeaencHue, YTOYHUB CYIIECTBYIONIEE
NOHATUE OECMUIIOTHOTO JIETATEILHOIO arapara.

becnunomuvim camonemom u eepmonemom 0Oyoem HA3bI-
eamv bJIA 6 0CHOBHOM MHO20PA3068020 NPUMEHEHUS, He uMelouje-
20 Ha 6opmy SKUNAXCA, UCNONL3YIOUe20 OISl OBUNCEHUSL 8 AMMO-
chepe ms2y mapuieso2o 0sucamelis, HOOLEMHYIO CUTLY KPbLIbES U
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NPONYIbCUBHYIO (0BUNCYULYIO) CUTLY, CO30ABAEMYIO BPAULEHUEM He-
cywie2o 8UHmMA (8UHMOB), uUMerwe20 Yyenesyio HazpysKy, onpeoe-
JIAIOWYI0 €20 HA3HAYeHUe U OCYUWeCmenanue2o nojiem Kak no 3da-
paHee 3a0aHHOU Npocpamme, maxk u, npu HeobXoOUMOCmu, ¢ UC-
NOJIb308AHUEM OUCMAHUUOHHO20 (PAOUOKOMAHOHO20) YNPABICHUAL.

CrnemyeT OTMETHTh, YTO 3HAUYUTEIBHBIM MHOT000pa3ueM OT-
JIMYAETCS COCTAaB KOMIIOHEHTOB COBpeMeHHbIX bJIA. TumoBas
cTpykKrypa takux bJIA npusenena Ha Puc. 1.

Y

CunoBas
Kopmyc <> [Taccu
yCTaHOBKa
A A A
] Cucrema
yIpaBJIeHUS Cucrema ]
IleneBas
MOJETOM U~ [<—> 3JIEKTPO-
Harpyska .
1IEJIEBOM CHaOKeHHUs
Harpy3Kou
/ A A \
¥ Y VY YV
boproBas yacth
Cucrema cbopa P
paJroKaHaia
U Iiepegaqu Hapuranmonnas
. yIIpaBJICHUS
TeJIEeMETPUUECKOU amrmaparypa
U Tiepe1avyu
uH(opmaiuu
uHpopManuu
)
Puc. 1

PaccMOTprM OTCYTCTBYIOILIYIO B HACTOSIIEE BpPEMsS KJIACCH-
¢uxanuio bJIA 10 OCHOBHBIM KOHCTPYKIIMOHHBIM M (DYHKIIHO-

HaJIbHBIM IIPHU3HAKAM.
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Ilo xKoncmpyKkyuonHblM npuznakam CyIECTBYIOIIUE U TIEp-
CIIEKTUBHBIC 00pa3libl OCCIUIOTHON aBHAIIMOHHON TEXHUKHU pa3-
OuBatroTcs Ha cienyroue Bubl (Puc. 2):

1. BJIA camonérnbix cxeMm (CC);

2. BJIA Beproaéraeix cxeMm (BC).

B coctaBe BJIA CC B HacTosIiee BpeMsi UMEIOTCSI 00pasIibl ¢
KOMIIOHOBKAMHM THIOB KJIACCHYECKOM CXEMbI, CXEMBI «yTKay,
CXEMBbI «0ECXBOCTKa» U CXEMBI <JIETAIOIIEE KPBLIO.

Bepronernsie BJIA B HacTosiee BpeMs MPeCTaBIAOTCS 00-
paslaMM TPaJUIIMOHHBIX OJIHO- U IBYXBUHTOBBIX COOCHBIX CXEM.

becnmnoTHas dBHallMOHHAs TCXHUKaA

BJIA BJIA
CaMOJIETHBIX BEPTOJIETHBIX
CXEM CXEM
Puc. 2

BosIbIIMHCTBO O€CTIUIOTHBIX BEPTOJIETOB UMEIOT OJHOBUHTO-
BYIO CXeMYy. DTO OOBSICHSIETCS CPaBHUTEILHOU MPOCTOTON KOHCT-
pyKIuu U 0oJiee OJaronpusiTHBIMU a’3pOJMHAMUYECKUMU Xapak-
TEPUCTUKAMU H30JUPOBAHHOTO HECylIero BUHTA. OCHOBHBIE HE-
NOCTaTKHA BEPTOJIETA OJHOBUHTOBOM CXEMBI — HEMPOU3BOIUTEb-
HBIC€ 3aTPaThl MOIIHOCTH CHJIOBOM YCTAHOBKHM HA MPHUBOJ PYJICBO-
IO BUHTA, a TaK)XKe HEOOXOIMMOCTb XBOCTOBOM M KOHIIEBOI 0OaJIOK
M arperaToB XBOCTOBOW TPAHCMHUCCHHM.

K BJIA BC HeTpagulIMOHHBIX CXe€M OyJIeM OTHOCUTH MYJIbTH-
KOIITEPHI, ABTOXKUPHI, IIIATPOPMBI-KPAHBI U AP.

ITo cnocobam e31ema u nocaoku bJ/IA CC niogpa3nensatorcs
Ha BJIA, coBepmiaroniue 3Tu JEUCTBHS «IO CAMOJIETHOMY» (C TO-
Moulpto maccu) u bJIA, crtapTyromme ¢ TOMOIBIO CIENUAATIBHBIX
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YCTPOUCTB (ITyCKOBasi yCTAHOBKA, KaTaIyJIbTa, <OKTYT», «C PYKH»
Y T.I1.) ¥ IPU3EMIISIIOIIMECS C TOMOIIBIO MTAPAIIIOTOB.

Otmernm, yto bJIA BC B oTiimume OT MAJIOTUPYEMBIX BEPTO-
JIETOB B OCHOBHOM OCHAIIAIOTCS IIACCH IMOJIO3KOBOro tuma. [Ipu
sToM BJIA BC ocyliecTBIgIoT B3JIET U NOCAAKY «IO BEPTOJETHO-
My» U B PEKUMAX BEPTUKAIBHOTO MOJIETA.

Ilo eéuoam oOaszuposanus CyumeCTBYIOIIME U TEPCIICKTUBHBIC

BJIA ximaccuuIupyroTcs COITIaCHO CXEM€, MPECTAaBICHHON Ha
Puc. 3.

becriunorabie JIA

BJIA BJIA
HA3E¢MHOT0 KOpaOeIbHOTO
0a3upoBaHMS 0a3upoBaHMs
Puc. 3

NmeroTcs cooOIieHns: 00 3KCIEpUMEHTaIbHBIX pa3padoTKax
BJIA CC Bo3ayIHOro 0a3upoBaHUS.

Knaccudukauus BJIA no cnocobam ux npaxmuueckoii IKc-
nayamayuu nipuBejieHa Ha Puc. 4.

becrinnorHbie JIA

ITepeHocHbIe MoOubpHbBIE CranuoHapHbIie
BJIA BJIA BJIA
Puc. 4

[TepBeiii Bua BJIA TpaHCHOpTHUpYETCA MEPCOHAIOM OECIu-
JIOTHOTO aBHUAILIMOHHOTO KOMILIEKCAa K MECTY B3JIeTa B pa3o0paH-
HOM BUJIE B IIEPEHOCHBIX KOHTEUHEPAX.
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JlocTtaBka MoOUNbHBIX BJIA K MecTy B3jieTa MPOU3BOIUTCS C
MOMOIIIBIO TPAHCIIOPTHBIX CPEACTB (aBTOPYProHbI, TPAHCIIOPTHO-
3apsKAOIIME MAllMHbI U T.11.).

Crannonapusie BJIA 00b1YHO 0a3uUpyIOTCS Ha a’pojJpoMax
(B3neTHbIX MmIomaakax). K takum BJIA oTHOcsaTcs 00pasiml co
3HAYUTEIBHOM JINTENIBHOCTHIO ToJIeTa U BJIA kopabenbHOro 0a-
3UPOBaHUs, a TAKKE OCCIUIIOTHBIE 00pa3Ilbl MUIOTUPYEMBIX JIA.

Ilo pewaemvim yeneevim 3adauam CyUECTBYIOIIUE U IIEP-
crekTuBHbIE 00pa3ubl BJIA M0XHO pa30uTh Ha TpU BUAA, HPEA-
cTaBJICHHbIE Ha Puc. 5.

becrinnorabie JIA

BJIA BJIA oneparusHoO- BJIA
TaKTUYECKOTO TaKTUYECKOTO CTPaTEru4ecKoro
Ha3HAYEHHUS Ha3HAYEHUS Ha3HAYCHHUS
Puc. 5

Taktuueckue BJIA umeror paguyc neictBus g0 30-50 k.
OneparuBHo-TakTH4Yeckue bJIA oOmamator paguycoM AEHCTBUSA
100-300 km. OtmeTuM, YTO OECHHJIOTHBIE BAPUAHTHI CYIIECT-
BYIOIIUX THUJIOTHPYEMBIX BEPTOJIETOB MMEIOT 0Oojiee 3HAYUTEIb-
HbIE BEJIMYUHBI 3TOM XapaKTEPUCTUKU. BECIUIIOTHBIE CaMOJIETHI
CTPaTErMYE€CKOr0 Ha3HAYEHHSI UMEIOT PAJINYC JICHCTBUSI HE MEHEE
1000 kM.

Ilo muny cunoevix ycmano60K, UCTIOJIb30BAHHBIX B COCTAaBE
BJIA, Beinenstores (Puc. 6):

e bJIA c razorypounnsimu asuratensmu (I'TH);
e bJIA C NOpIIHEBEIMY JIBUTATEISAMU;
e bJIA C 3JIeKTprUYEeCKUMHU JBUTATEISAMU,;

e bJIA ¢ rubpugHON CUIIOBOM YCTAaHOBKOM.
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CuiioBbie

yctanoBku (CY) BJTA
I
I I I I
CYV na 0a3ze CYVY na 0a3ze
CYVY na 0aze MOPIIHEBHIX EKTPO- ['ubpuaHbIC
I'TA IBUTATEJIEU IBUTATEJIEN Cy
Puc. 6

Otmernm, yto Ayt BJIA caMONEeTHBIX CXEM HUCIOIB3YETCS Ta-
ko knacc I'T/] xak TypOopeaktuBHbie apuratenu (TPJ), a nns
bB npumenstorcsa I'T/] B Busie TypOOBaIBHBIX ABUTATENEH.

Ilo epemenu pewenusn ueneswvix 3a0au bJIA nogpaszaenstorcs
Ha CJICAYIOIINE TUIIBIL:

e bJIA majoii npogo/kuTeabHocTn moJgera (MIIII) ¢
JUTUTEIbHOCTBIO 1osieTa 10 1-2 JacoB;

e bJIA cpeanein mpoao/kuteabHocTn mojera (CIIID) c
MTOJICTHBIM BPEMEHEM JI0 3-8 4aCOB;

e bJIA O0oabmoi npoao/xuTebHOcTH Nogera (BIIII) ¢
IPOJIOKUTEILHOCTHIO 10JIeTOB cBhIIe 10 yacos.

ITepBoit Tun BJIA cocTaBisArOT anmaparsl, OCHAIICHHBIE B OC-
HoBHOM 3JiekTpoasurarensmu (DJ1). Ha BJIA CIIII ycranaBmu-
BAIOTCS KaK MOPIITHEBBIC, TaK M ra30TypOMHHbBIC JBUTAaTEIU. B co-
ctaB BJIA BIIII oObYHO BXOAST ammaparbl, OCHAIIEHHBIE B OC-
HoBHOM I'T/I.

OtmetuM, uto BJIA CIIII B 3aBUCHUMOCTH OT BBIITOJIHSIEMBIX
MOJIETHBIX 33aJlaHUM MOTYT UMETh Pa3JIMYHbIC 3HAYCHUS MPOIO0JI-
KUTEIBHOCTH IMOJIETOB.

Ilo oononnumenvuvim npusnakam KiacCUPUKAIUU KOH-
KpeTHbIN 00pa3zelr] bJIA MOXHO OTHECTH:
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a) Mo B3JIeTHOI Macce — K cgepxaeckum (n0 20 Kr), neskum
(o 150 xr), cpeonum (1o 500 xr) u msorcenvim (cBbiiie 1500 xr) BJIA;

0) mo BbIcOTe MoJieTa — K Huskosvicomuvim (10 100 M), cpeo-
nesvicomuvim (10 2000 M) u svrcomuvim (10 S000-10000 m) BJIA.

DynkyuonaivbHaa Kiaccuguxkayus COBPEMEHHBIX M IIEp-
crieKTUBHBIX BUJ10B BJIA mpeacrasneHa Ha Puc. 7.

B HacTosmiee BpeMsi HanboJiee pacipoCTPaHEHHBIMU SIBIISIOT-
cs muHpopmaunonusie bJIA.

Nmutanuonnsie BJIA, Bocpon3BOASIIME JIETHO-TEXHUYEC-
KM€ W OTpakaTeJIbHbIC XapaKTEPUCTUKU pPEalbHBIX MUIOTUPYE-
MBIX CaMOJIETOB W BEPTOJIETOB, MPEACTABJICHBI B IpPEIJIaracMou
KiIaccuukanuu Kak asuayuoruie aoxcuvie yeau (AJI) u uccue-
oosamenvckue bJIA. Otmerum, uto noHstue «AJILl» sBaseTcs
00OOIIEHUEM U PA3BUTUEM HCIIOIB3YEMOIO PAHEE U B HACTOSIIECE
BpeMsl TTIOHSITUS «BO3yIITHAS MUIIICHBY.

[Tpu stoMm yuebnvie AJIL] (Y AJIL]), npumeHsieMbie i1 00y4e-
Hus nepconana [IBO u BBC 6oprbe ¢ BO3AyIIHBIMH IEISMU,
TOJKHBI UMUTUPOBATh OOpasiibl 3apyOeKHBIX CaMOJIETOB U BEp-
TOJNETOB, a 6oesvie AJII] (BAJILl), ucnosib3yembie B ONEpamusax
pPa3IMYHBIX BUJIOB aBUAIIMU, — 00Pa3Ibl OTEYECTBEHHBIX OOEBBIX U
TPAHCIIOPTHBIX CAMOJIETOB U BEPTOJIETOB.

Hccnedosamenvckue BB mpuMeHstoTcs ipu pa3paboTKax Kak
NUJOTHPYEMbIX, TaK U OecnuioTHBIX JIA I mccienoBaHusl UX
JIETHO-TEXHUYECKUX XapaKTEPUCTUK HAa KPUTUUECKUX PEKUMAX
MOJIETOB, a TAKXKE MPU UCTBITAHUAX U JIOBOJKE HOBBIX U MOAU(DU-
UPYEMBIX 00pa3IoB UX OOPTOBOIO0 OOOPYAOBAHHS.

OcHOBHbBIE HalpaBJICHUs TakTUKU mnpuMeHeHus YAJIL[ u
BAJIL] mpencrasiiensl B padote [11].
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Bbecnuiaornbsie BJIA

Nudopmariu- NmuranmmonHsie | boesrie BJIA
onubie BJIA BJIA BJIA JIBOMHOI'O Ha3HAUCHUS
— ' |
BJIA passenku VYuyeOHnle BcrniomorareianHble BJIA
HAGTIONCHUS I aBUAIIMOHHBIC VY napHeie BJIA BoenHoro IPaXK1aHCKOTO
HeMeyKa3anus JIOJKHBIE 1IEJIN BJIA Ha3HAUCHUS Ha3HaA4YCHUS
(AJILT)
BJIA nns ycra- BJIA
BJIA paauo u EITA HOBKH JIBIMOBBIX HaOJIIOIEHUS
OIITUKODJIEKTPOH- boesrie AJIL[ | L4 5 Y a3pO30JIbHBIX (MOHUTOPHUHTA)
HOU OOPBHOBI HCTpeOUTEIt 3aBecC
BJIA
ETIA " BJIA nmnsa CeJIbX03-
JIA- CCHGHOE?I'A YCTaHOBKH Ha3HaAYCHUS
pPETPAHCIATOPHI TEIILCKHE MIHHBIX TOJIeH
BJIA noctaBxn
I'py3oBsie BJIA I'py30B
[IpotuBOmIOKAp-
BJIA-Tankepsl aeie BIIA
Pwnc. 7
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CocTaB MHBApPUAHTHOTO LIEJIEBOIO OOPTOBOTO O0OPYAOBAHMUS
6oeBeIXx BJIA CC, BJIA BC u BcriomorarensHbeiX BJIA BoeHHOTO
Ha3HA4YCHUS NPHUBEACH B padote [12].

OTHOCHUTEIBLHO HOBBIM, HO OYypHO pPa3BUBAIOIIUMCS BHUIOM
OCCIMIOTHOM aBUAIIMOHHOM TEXHUKHM SIBIISOTCA OoeBbie BJIA. B
coctase 0oeBbIX BJIA mpennaraercst BBIICIUTD CIEIYIOIIAE TUIIBL:

e Yoapuvie bJIA, npeaHa3HadyeHHbIE JIsI OOpPHOBI C HA3EM-
HBIMU ¥ HAJIBOJHBIMU IEJSIMHU C MCIOJIB30BAHUEM aBUALIMOHHBIX
CPEICTB MOPAKECHUS;

o bJ/IA-ucmpedbumenu nyisi 00pbObI ¢ OECHUIOTHBIMUA U IH-
JotupyeMbiMu JIA, a Takke ¢ KpbUIaTBIMU PaKETaMU;

Benomorarenbabie BJIA BOGHHOro HasHAa4YeHUs, IPEIHA-
3HAQYEHHBIC I BBIMOJHEHUS OMpPEACICHHBIX (PYHKIMN 1Mo obec-
MEYCHUIO0 OOEBBIX NIENCTBUN moAapaszesieHui CyXOIMyTHBIX BONCK
u BMO.

BJIA rpaxaaHcKoro HasHaA4YeHHsl JOKHBI 3aMEHUTH BBICO-
KO3aTpaTHbIC MAJIOTUPYEMBIE CAMOJIETHI U BEPTOJIETHI MIPU peEIlie-
HUU PA3JIUYHBIX HAPOHOXO3SIMCTBEHHBIX 3a]1a4.

OtmetuM, uto BJIA rpakaaHCKOro Ha3HAYCHMSI B HACTOSIIEE
BpEeMsl HAXOJUTCS B CTaJuM MX CTaHoOBjieHUs. OOnacTtamMu BO3-
MOXHOTO TTpUMEHEHUs TakuX bJIA sBistoTcs:

1) TOIIIMBHO-3PHEPTETHYCCKUN KOMIUIEKC (KOHTPOJIb COCTOS-
HUS He(Te- ¥ ra30MnpoBOJIOB, JIUHUHN AJEKTpoIepeaad 1 Jp.),

2) CyKObI JIMKBUJALUMKM YPE3BBIYANMHBIX CHTyalluid (MOHHUTO-
PUHI TEXHOT€HHBIX W MPUPOJHBIX KaTacTpod, oOecreyeHue cra-
caTeJIbHBIX OIepalui u ap.),

3) ciy>k0bI Oe30macHOCTH (KOHTPOIb HAPYIIICHUS TPAHHUI] 00b-
€KTOB, IOMCK HapyIIUTEIeH U T.11.),
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4) cynoxoAcTBO (TOMCK M OOHApyKCHHE CYJI0B, TEPIAIINX
OelcTBUE, CylOB-HapyUIUTENCH, KOHTPOIb TPAHUI] U MPaBUI PhI-
0O0JI0BCTBA, JIEJOBOM 0OCTAaHOBKH U JIp.),

5) cenbckoe X03SMCTBO (HAOMIOACHUE 32 COCTOSTHHEM 3€MEITb U
IIOCEBOB, OIPEJCICHUE UX XAPAKTEPUCTHUK, pacHbUICHUE yI00pe-
HUW U SIIOXUMUKATOB U T.1I.),

6) MeTeoposiorust (KOHTPOJIb THIPOMETEO000CTaHOBKH, 3KOJIO-
TUYECKU MOHUTOPHUHT U T.II.),

s coxpamennst crouMocTu bJIA rpaxxaaHCKoro Ha3HaYCHUS
npejjaraetcs GopMUpoBaTh UX 00pa3ilbl ¢ MCIOJIb30BAHUEM J0-
padotanHbiXx BJIA BoeHHOro Ha3zHadyeHUS. DTU JOPaOOTKH Kaca-
I0OTCSl B OCHOBHOM JIOTIOJIHEHHUS M 3aMEHBbI UX 1IEJIEBOI0 000pYy10-
BaHUsA. B 4acTHOCTH, IpU CO3JaHUU TPpAKAAHCKUX BJIA Habooe-
HUsl (MOHUMOPpUH2a) MOKHO UCTIOJIb30BaTh COOTBETCTBYIOLINAE 00-
pasiel U3 coctaBa nHpopMalmoHHbIX BJIA pasBenku, HaOrO/e-
HUS U LeJIeyKa3aHusl, IOMOJHUB UX 11eJIEeBO€ 000pyI0BaHUE COOT-
BETCTBYIOIIEH ammapaTypou, oTpaxkaromiel (pyHKIIMOHAJIbHOE Ha-
3HayeHue cosnasaemoro bJIA.

bJIA cenvckoxozatcmeenno2o HasHayenuss MOTYT CO31aBaThCs
Ha OCHOBE BcromorateiabHbiXx BJIA mJisi yCTaHOBKM JBIMOBBIX U
a’pO30JIbHBIX 3aBEC IMYTEM 3aMEHBbI UX 1I€JIEBOr0 000pYI0BAHUS
Ha YCTpOMCTBA JJIsI XpaHCHUs Ha OOPTY ammaparypbl pacibUICHUS
U yJA00pEeHUS U CPEACTB 3aIUThI PACTCHUIM.

B bJIA ona cnacamenvhbix onepayuti kxpome BJIA Habmro/e-
HUS (MOHMTOPHHIA) MOTYT IPUMEHSITHCS ISl cOpoca Ipy30B MO-
TepreBIUM aopadoTtaHHbie BJIA s yCTaHOBKM MUHHBIX MOJIEH,
a JUIs MX JIOCTaBKU C TOCcCajakor — rpy3oBbie bJIA. Otmerum, 4To
npu JIopabOTKax B COCTAaB MX IIEJIE€BOro 0OOpYyJA0BaHMS JOJKHA
ObITh BKJIFOUCHA OOpTOBasi anmapaTypa oOC€CIeUCHHsSI JHEBHBIX U
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HOYHBIX IIOJIETOB II0 pajJroMasikaM, YCTaHABIMBAECMBbIM IOTEP-
11(53:30005005 8

IIpu co3zmanun npomueonodcapuvix bJIA B xadecTBEe MOJIH-
bunupyeMbix 00pas3loB MOTYT OBITh HCHOJIb30BaHbl bBJIA-
TAHKEPHbI C IEJIECBBIM O0OPYJAOBAHUEM, JIOMOJHEHHBIM YCTPOMCT-
BaMu 3a00pa BOJbI U3 OMMKAWIIMX BOJIOEMOB. llepcrniekTuBHBIC
o0Opasibl MPOTUBONIOKAPHBIX bJIA MOTYT OCHamaThbCsl aBUAIMOH-
HbIMHU cpenicTBaMu noxkaporyiienus: (ACII) B Buge manoradbapur-
HBIX TIPOTHUBOIIOXKAPHBIX 00MO 1 pakeT [12].

Ha nam B3risg HawOoJiee TPEANOYTUTEIIBHBIMUA IS Tpax-
JAHCKOTO IPUMEHEHMUS SIBIAOTCA bJIA BepTOJIETHBIX CXEM.
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