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HCTOPHA

nepBblﬁ MNonér BOK-
pyr 3emnu gnuncs Bcero
108 MmuHyT. D10 6bBIn
nepBMﬁ war 4yesoBe4yecTt-
Ba, yBepeHHO cTynuswero B Gygywee. OHo ewé He coBceMm
npeacTaBnano, Kakumu GyayT nocnepyowme ward. A Kaxgbii
war 6bin He TONBKO HOBBIM, HO M TPYAHbIM ogHoBpemeHHo. Ho-
BbIM - MOTOMY, YTOBCE AenasnocCb BnepBble, TPYAHbBIMU - MOTOMY
YTO KAXAbIM War 6611 NPOABUXEHMEM B HEM3BECTHOE, NO3HAHHOE
NoKa NMWb YMOM 4enoBeka. DTo 6bio NpoaBUXeHUEM K AOCTU-
XeHMIo 0bLieyenoBe eckoi MeUThl - MO3HAHMIO TAMH OKPYXato-
wero MuMpa. M3BecTHo, 4TO BOCTUXEHME MeuTbl - 3TO 3apayq,
CBA3AHHASA He TONbKO C NPeOAONEHMEM TPYAHOCTEM, HO U C XepT-
BAMM, KoTopble obs3atensHo 6yayT Ha atoMm nyTu. Jliogu, BbIG-
paBlIME TAKOW MyTb, MOHMManu Bcé ato. U BCE Xe oHMU cmeno
BCTYNWIM HA Hero.

[MepBbiit 1 3HAYMMBINA War Kk ocBoerunio Kocmoca 6bin caenan 12
anpens 60 neTt HA3Q4 HALWEN CTPAHOM, COBETCKMM PAXAAHWHOM
tOpnem Anekceesmuem larapurbim. 3HameruToe rarapmHckoe "Mo-
exanu!" HoBcerga BOLWIIO B NEKCHKOH MEePBOOTKPbIBATENEH. B HacTOS-
uiee spema nonét B Kocmoc 1 anmtensHoe npebbiBaHne B HEM KOCMO-
HOBTOB CTANM AOBOJLHO YACTHIM SIBIEHMEM. Mbl ceityac gaxe He 3Ha-
€M BCEX, KTO COBEPLUMI MOMETH B KOCMUYECKOE MPOCTPAHCTBO.YXe
Bonee NITUCOT YenoBeK NOBLIBANO B KOCMOCE, COBEPLLEHO HECKOIb-
KO JeCATKOB BbIXOLOB OTKPLITHIN Kocmoc.

[MyTs 8 KocMoc niogu Houanu npoknaasieaTth 3040010 40 NONETA
O.A. TarapuHa. B npouseepenuax pantacrtos, ewé B 19 seke scrpe-
4OEM HEKOTOPIE METObI PELLEHHS STON MPOBIEMBI - BO3AYLLIHbIE LIA-
Pbl, MOLLHbIE MYLIKK M, HOKOHEL, pakeTsl. [pakTnyeckas noarotoska
K MOKOPEHUIO KOCMUYECKOTO MPOCTPAHCTBA HAYANACH C MEPBOTO MO-
néTa YENOBEKA HA AMMAPATE TAXENEE BO3AYXA B HAYANE ABAALATOrO
BEKA. 3ATEM LUIO OCBOEHWE CKOPOCTEN W BLICOT MONETA C NPeopone-
HUEM 3BYKOBOTrO 6APLEPA M BLIXOAOM 3A MPefesnsl aTMOChepsI.

B CCCP peannsaumns opuupansHo He 0obOpMIEHHOM B TO BPEMS
nporpammsl nonéta B Kocmoc Havanacs ¢ pabot K.3. Linonkosckoro,
®.A. Uangepa, TMPLosues, 1O.B. KongpaTioka 1 ap. y4éHbix ewé B
20-30-x ropax npowsnoro cronets. HasepHoe, kak nepsbii ycnetu-
HbIM OMbIT CEPMItHBIX PABOT B 3TOM 0BNACTH, CIEAYET OTMETUTbL CO3AA-
HMe elé 1o BoMHbl 3HameHnTbix "Katiow". Ho poxaerve npeanpus-
TWI MO Pa3pPABOTKE U NMPOU3BOACTBY PAKETHO-KOCMUYECKOM TEXHUKM
Kak oTpacnu npomsiwneHHoctu, Hauyanock 8 CCCP 8 roabl BOMHbI, u
odopmunocs B koHue 40-x ropos. [ocne BOMHL POXAANMCH HOBbIE
npoussoactsa, HWUM, nabopatopmu, ucnbiTaTenbHbIE CTAHUMM M
CTPYKTYPbI YNPOBIEHMS!, 4TO MO3BOMMIO YCNELIHO MPOABUIATLCS K HA-
MEYEHHOM Lenn. DToMy CnocobCTBOBANA TAKXKE MEXAyHAPOAHAS
obcraroska Toro spemenn: CLUA, obnagatenu agepHoro opyxums, co
csommu cotosHmkamm no HATO okpyxunm Cosetckunin Cotos ceTbio
BOEHHbIX 6a3. DTO CO3AABANIO HEMOCPEACTBEHHYIO yrpo3y 6esonac-
HOCTHM rocyaapcTea. M no cpeacteam LOCTABKM STOTO OPYXKUSA - THXE-
nbiM 6OMBAPAMPOBLLMKAM - HALLIA CTPAHA CYLLECTBEHHO OTCTABANA.
PykOBOACTBO CTPAHbI, YUEHBIE MOHUMAIM, YTO MPOTUBOMOCTABMUTL STO-
MY MOXHO TOJIbKO CO3A0B B KPATYAWLLEE BPEMS PAKETHO-SAEPHbIN
wyT. [o3TOMY NEPBOHAYABHO PA3PABATLIBAMMCL PAKETH BOEHHOTO
HO3HAYEHMUS, OAHOBPEMEHHO C MPULENTOM HA UCTIONIb30OBAHKE B MUP-
HbIX Lensx - ans nonéra yenoseka 8 Kocmoc. Kak nokasanu aansHet-
LMe COBBITHS, TAKAS KOHLEMUMA ONMPABAANA CEDSI MOMHOCTLIO.

4 oktabps 1957 1. - Havano kocmuueckoit pbl. Cosnanme paker,
06ECNeUMBLLMX JOCTHXXEHWE NMEPBOM KOCMUYECKOWM CKOPOCTH, MO3BOIMIO
Cosetckomy Coto3y BLIBECTH HQ OKONO3EMHYIO OPOUTY NEPBbIN B MUPE MC-
KYCCTBEHHbIM CyTHMK 3emn. Bech Mp yBuaen ero kak sipko CBeTsiLLyocs
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N0AET B BEYHOCTH

Anexcanpp Jleonnposny Abacos, k.1.1., Betepar BC CCCP, lMNpeacenarens coseta BetepaHos

CDeJlepoanoro rocyoapCTBe€HHOro YHUTAPHOIro NpennpuaTma

"LleHTpanbHbIi MHCTUTYT ABMALMOHHOTO MOTOpOCTPOeHUs umeru .M. bapaHosa”

TOUKY, BBICTPO NMEPEMELLIAIOLLYIOCS MO HEBY, 1 YCTbILLION KOPOTKue "6ur,
6un" cUrHanbl, JOHOCUBLUMECS M3 PAAMO - M TenenpuemHrkos. M Bcé sto
YAQNOCh B CTRAHE, MOHECLIEN BOMbLUME NOTEPM B NPOLLEALLIEH BOMHE.

AKTUBHBIM MEPUOLOM MOATOTOBKM MONETA YENOBEKA B KOCMUYEC-
KOE MPOCTPAHCTBO BbINO BPEMS, KOrAA WA OTPABOTKA BCEX CUCTEM
KOCMMYECKMX ANMAapaTOB MOA KOHKPETHbIe 3aaaun. K uucny Takux pa-
60T cneayet oTHecTu 3anyck 3 Hoabpsa 1957 r. kocmuyeckoro kKopab-
nsa c cobakon Ha 6opTy. Jlakka - nepsoe XMBOTHOE, BbIBEAEHHOE HA
opbuty 3emnu, (koTopas, K coxaneHuio, NorMbna Bo Bpems nonéra
oT neperpesal).

2 ansapsa 1959r. CCCP sanyctun nepsbiit B MMPE KOCMMYECKMHA
annapart - "JlyHy-1", gocTUrwmii yxe BTOPOM KOCMMYECKOM CKOPOCTH,
NPEOoAONEBLUMIA NPUTIXEHUE 3emnu, obneteswmnin Bokpyr JlyHbl U
CTOBLUWI MCKYCCTBEHHBIM CryTHMKOM ConHua.

B tom xe ropy 14 centabpa 1959 r.astomatmieckas craHums "Jly-
Ha-2" Bnepsblie goctura nosepxHocti JlyHel. M He npolwno 1 mecaua -
7 oktabps 1959 r. - asTomatmyeckas cradums "JlyHa-3" snepesie cdo-
TOrpadrpPOBANA BOCTOUHYIO HACTb OBPATHOM CTOPOHLI JIyHbI.

20 asrycra 1960 r. 6b1M0 OCYyLECTBAEHO NEPBOE BO3BPALLEHME
XMBOTHBIX (MONynapHbIx HeiHue, Gnaropaps CMW Benku u Crpenky) ¢
OPBUTLI UCKYCCTBEHHOTO CMYTHUKA 3EMITM.

12 anpens 1961 ropa coeepluéH nepebid B MMpe MONET HA
okonosemHyto opbuty kocMonaeta lOpus Anekceesnua larapmHa
Ha KocMMueckom kopabne "Bocrok - 1". OTm nonérom coeetckue
y4E€Hble, MHXeHepbl U paboune 3asBUNKU BCEMY MMPY, YTO HOCTYNMA
HoBbIM 3Tan B ocBoeHnn KocMoca - nunotupyemsie nonétsl ¢ yeno-
BEKOM Ha 6opTy.

Takum 06pPaA3OM, MPOrPAMMBI CO3LAHMS PAKETHO-SAEPHOTO LM~
Ta U nonéta yenoseka B KocMoc 6binm ycnelwHo eeinonHers:. Ecnv o
BLIMOSIHEHMM NEPBOM 304041 Obin crnokoiHbie cooblienna TACC o
3aMyCckax PAKeT B 3aAAHHbIA paroH Ha KamuyaTtke, To pelueHue BTo-
POM 30aa4M BbITO OTMEYEHO BCEM MPOrPECCUBHBIM YENTOBEYECTBOM C
SMOLMSIMU BBICOYQMLLIETO YPOBHS.

[lepsbit nonét yenoseka B KocMoc, MMEHHO COBETCKOTO TPaXK-
AAHWHA, OKA3AMCS MUPOBOK ceHcaumen. JInkosaHme, ropaocTs cose-
TCKMX Moaen 3a coseplieHHbii nogeur Opuem Anekceesnyem Gbinm
TOKMMM, KakMx He Bbino co aHs [Nobeapl B Bennkoit OTeyectBeHHOM
soiHe. Jlnkosanu He Tombko Hapomsl Cosetckoro Cotosa. B mae
1961r. 2 6bin 8 KOMaHAMpOBKe B Berrpum, Pymbinmnmn n bosnrapun. B ra-
3ETOX 3TUX CTPAH LIEHTPANTBHOE MECTO 3AHUMANU COOBLLEHMS O MONé-
Te nepsoro vyenoseka 8 Kocmoc, noptpets [Opua Farapuna, dotor-
paduu paketsl u kopabns "Boctok”. MHe yacto npuxoamnocs cibi-
wath aea cnosa: "bpaso larapuH!" PykosoauTenu Bcex ctpaH cnanm
COBETCKOMY PYKOBOACTBY MO3APABIEHUS C BEMMYAMLLMM B MCTOPUM
4enoBeYeCTBA AOCTMxXeHnem. 3apybexHbie noesakm Opus Anekce-
eBnya Gbinn TpuymdansHbimu. FOpuit Anekceesuny larapuH cran goc-
TOAHMEM BCETO YENOBEYECTBA.

A Befb eLUE B XOA€ BOMHBI M MOCIE €€ OKOHYAHUS PyKOBOAUTENM 30-
MOAHBIX CTPAH OTBOAMIM HALLEH CTPAHE FOAbl M rOfbl AN BOCCTAHOBE-
HUS HOPOAHOTO XO3AMCTBA. HO MACCOBbIN TPYLOBOM rEPOM3M COBETCKMX
nogen yxe B 1948 rogy nossonun CTpaHe SOCTUYbL AOBOEHHbIM YPOBEHb
npomsiwneHHoro npoussoactsa. B 1949 rogy 8 CCCP 6bina ucnbiraqa
aromHas 6omba, 8 1953 roay - BogopoaHas 6om6a, B mioHe 1954 rona
BBELIEHA B CTPOM MEPBAS B MUPE ATOMHASH SMEKTPOCTAHLMS. .

W Bot - B okTa6pa 1957 ropa - nepsbiit B MMPE MCKYCCTBEHHbIM
CMYTHUK 3EMITU, OTKPBIBLLMIA KOCMUYECKYIO 3Py 3eMIu.

AMEPUKAHLI BIEPBLIE MOMETENM B KOCMOC Ha Mecsu, nosxe [ara-
pura, 5 mas 1961 rona. TpancopbutansHeii nonét Anara Lenapaa
Ha Kocmuyeckom kopabne "Mepkypuit-Peacroyn 3" cran sBTopbim noné-
TOM yenoseka B kocMoc W nepsbiM - ana CLUA. Crynens "PencroyHa”
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"Mepkypui" nogHANACh HO MAKCUMArbHYIO BICOTY B 187 kM, M nprBog-
Hunace B 190 kunometpax ot mecta sanycka. Becs nonér saman 15 ¢
nonoenHon muryT. 20 despans 1962 roga coeplumn nonét amepuka-
Hckui actpoHasT Oxor nenn. OH cTan nepsbiM AMEPUKAHCKMM QCT-
POHOBTOM, COBEPLUMBLIMM OPBUTANBHbIA KOCMUYECKUI nonéT. Ha ko-
pabne "Mepkypun-Atnac-6" oH Tpu pasa obneTen 3eMHoM Lap.

3a spems nocne nonéta O.A. FarapuHa 6bi10 MHOTO AOCTUXE-
HWA B KOCMMYECKOMN MHAYCTPMU. Bbinu, koHeuHo, 1 yTpaTsl. B HeGonb-
LIOW CTATHE HET BO3MOXHOCTM PACCMATPMBATL BCE AOCTUXEHMS COBE-
TCKOM M POCCUICKOM KOCMOHOBTMKM, B TOM YMCie, U MMpOBOM. [lepe-
YUCIIIO TONBKO HEKOTOPbIE, HOMBONEE BAXHBIE, C MOEN TOKM 3PEHMS.

6 asrycta 1961 r. coctosncs nepsbii CyTOUHbIA KOCMMUYECKMI NO-
nér kocmonasta I.C. TutoBa Ha Kocmmyeckom kopabne "Bocrok-2".

12-15 asrycra 1962 r. coBepLuéH nepBbIi rpynnoBOM NONET ABYX
kopabnen "Boctok-3" - A.l. Hukonaes n "Boctok-4" - .P. NMonosuy.

16 - 19 mions 1963 1. Bnepsbie B MMPE XEHLIMHA - KOCMOHABT B.B.
Tepeuwkosa coseplumna nonét 8 Kocmoc Ha kopabne "Bocrok-6".

18 mapTa 1965 . A.A. JleoHOBbIM Bbil COBEPLLEH NEPBLIA BbIXOA
13 kopabns "Bocxon-2" B OTKPLITOE KOCMMYECKOE NPOCTPAHCTBO.

31 anBaps 1966 r. nponssenéH sanyck NnepBoi ABTOMATUYECKON
craHumm "JlyHa-9", koTopas 3 despans cosepwmna nocaaky Ha Jly-
Hy. C NOMOLLBIO TENEBU3MOHHOM CUCTEMBI HA 3EMIIO BbINM NEepeaaHs
MAHOPAMBI JIYHHOTO NAHALWADTA.

18 cents6ps 1968 . - nepebiit 06nET JlyHbl aNNApaToOMm ¢ XMBOT-
HbIMM HO 6OPTY C NOCNEAYIOWMM BO3BPALLEHUEM HO 3EMITIO.

15 ansaps 1969 r. ocywectsnén 3anyck AByX NMUIOTUPYEMBIX KO-
pabnei - "Cotos-4" c kocmonastom B.A. LLatanossim u "Coros-5" ¢ koc-
moHasTamn C.B. BonbiHosbim, E.B. XpyHosbim 1 A.C. Ennceesbim, koTo-
pbie 16 aHBAPS BNEpBbIE COBEPLLMIN CTBIKOBKY M MEPEXOL, Yepe3 OTKPbI-
o1 Kocmoc E.B. XpyHosa u A.C. Ennceesa m3 "Cotosa-5" g "Coros-4".

20 vions 1969 rona aMepUKaHCKMIA MUNIOTUPYEMBIA KOCMMYECKHMIA
kopabnb "Anonnon-11" (Apollo 11) B xone nonéra 16-24 wions, snep-
BbIE B MCTOPUM JOCTABUI XUTENEN 3EMIU HO MOBEPXHOCTL APYroro He-
6ecroro tena - Jlyrbl. Komananp skunaxa Hein ApmcrpoHr m nunot
Bass OngpuH nocagmnu NyHHbIM MOayNb KOpabrs B 1Oro-3anogHOM
parore Mops CrokoicTeus 1 OCTABANMCL HO MOBEPXHOCTH JTyHbl B Te-
yerne 21 yaca 36 muryT 1 21 cekyHabl. Bcé 310 Bpema nunot kKomaHa-
Horo mogyns Marikn KonnuHs oxuaan nx Ho okononyHHoM opbute. AcT-
[POHOBTLI COBEPLUMIM OOMH BbIXOL HA JIYHHYKO MNMOBEPXHOCTb, KOTOprﬁ
npopomkancs 2 yaca 31 munyty 40 cekyHa. [epebiM YenoBekom, CTy-
MM Ha Jlyry, cran Hein Apmctponr. S1o npomsowno 21 mons. He-
pe3 15 MuHyT k Hemy npucoeamHmnca OngpuH.

17 aerycta 1970 r. npoussenéH 3anyck aBTOMATUYECKOM CTAH-
unn "Benepa-7", kotopas 15 nekabps coBeplimna Markylo nocaaky
HQ NMoBEPXHOCTL BeHeps!.

12 centabpsa 1970 r. - sanyck asTomatmyeckon cranumm "Jyna-16"
¢ nocagkoi Ha JlyHy. Bnepsbie 6bin focTaneH Ha 3emio fyHHbIA rPYHT.

10 Hos6psa 1970 r.npounssenéH 3anyck ABTOMATUYECKON CTAHLMM
"NyHa-17", kotopas 17 Hoabps goctasuna Ha JlyHy nepsbii camo-
xopHbi annapat "JlyHoxoa-1" ang nposeneHus Hay4YHbIX MCCEROBA-
HWI Ha noBepxHOCTH JlyHbl. [TpopaboTan Ha €& MOBEPXHOCTH MOYTH
roa. Macca "JlynHoxopa-1" cocrasuna 756 «r.

27 Hos6ps 1971 r. cnyckaemblit annapaTt ABTOMATUYECKOM CTAH-
umn "Mapc-2" Bnepsble goctur nosepxHocti Mapca.

2 nexabps 1971 r. ocylwecTsneHa nepeas Markas NOCanKa Cryc-
kaemoro annapata Ha Mapce ¢ asTomaTnueckoin craHumm "Mapc-3".

16.1.1973 r. c nomoLbio aBToMaTHyeckoin cranumn "JlyHa-21" s
PAOH BOCTOYHOM OKpauHbl Mops AcHoctn 6bin poctasnen "JlyHo-
x04-2". 3a 5 nyHHbIX AHEN B YCNOBUAX CIoxHOro penbeda "JlyHoxoa-
2" npowén paccrosHue 37 Km.

17 wiona 1975 r. BeINOAHEHA NEPBAst CTLIKOBKA ABYX MUIOTUPYE-
MbIX KOCMMYeckux kopabneit - cosetckoro "Coros-19" ¢ kocmoHasTa-
mu ALA. JleoHosbim m B.H. Ky6acosbim 1 amepmkaHckoro "Anonnon” ¢
acrporastamu T. Ctadpdopaom, . Cneiitorom m B. BpaHaom.

22 oktabps 1975 r. BeiBeaeH Ha opbuTy Bernepbl MCKyCCTBEHHbIN
CMYTHWK 3TOM nnaHeTsl - "Bernepa-9", ¢ kotoporo 6binM nepesaqsl Ha
3emnio TeNneBn3MoHHbIE M30BPAXEHUA MOBEPXHOCTU MIIAHETHI.

19 - 27 asrycta 1982 r. coepLuéH nonér BTOPOM B MUPE KEHLLM-
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Hbl-kocmoHasTa C.E. Casuukoit Ha kopabne "Coros T-7".

10 m 14 oktabps 1983 r. BbiBEAeHbl HO O0pbUTY BOKPYT Bereps as-
Tomatudeckme cranumm "Berepa-15" n "Benepa-16". OcyliecteneHo
PAAMONOKALMOHHOE KAPTOTPADUPOBAHWE MOBEPXHOCTH MIOHETHI.

20 despans 1986 r. 6bin BhiBEAEH HO OPOUTY 6a308BLIN GOk
MHOTFOMOZY/bHOM MOCTOSIHHO AEMCTBYIOWEN HayuHOM cTaHumm "Mup".

21 nexkabps 1987 1 - 21 pekabpsa 1988 r. kocmorasTamu B.T. Tu-
ToBbiM U M.X. MakapOBLIM COBEPLUEHA NMEPBAS SKCMEAMLMS HO CTAH-
umio "Mup" ¢ NPOROMIKUTENBHOCTLIO NPEBLIBAHUA B OAMH O,

15 Ho26pa 1988 1. BbINONHEH NEPBbIN NOMHOCTHIO ABTOMATMYECKMA
MONET B KOCMOC BO3[yLLIHO-KOCMMUYECKOTro kopabns "bypan".

23 mapta 2001 r. opbutansHas ctaHumns "Mup" saTonnera B
sBogax Tuxoro okeara. Otpabortana 15 net, BMecTo 3annanupo-
BOHHbIX MATH.

28 anpens 2001 r.otnpasuncs B KocMoc nepsbi kocmudeckuit
Typuct Oeruc Toto (CLUA).

5 anpens 2011 r.8 nonér otnpasunca kopabnb ¢ HassaHrem "Ta-
rapuH” ¢ aByms kocmoHasTamu Ha 6opty A. CamokyTaessim, A. bopu-
cerko (Poceus) n Amepukarckum actporasTtom P. FTapaHom.

9 anpens 2021 roga nonér kocmuueckoro kopabns "tO.A.
Farapun” 6bin nostopéH, koraa Coos MC-18 ¢ nomoulpio paket
Hocutens "Coros-2.1a", Banetes co craptosoi mnowaakd No 31
KocMmonpoma baikoHyp, BOCTaBMI K MEXAYHAPOAHON KOCMMYECKOM
CTOHUMM TPEX YYACTHMKOB KOCMmyeckux skcneamumin MKC-64/65:
poccuiickux  kocmoHastos  O. Hosuukoro u  T1. Qy6bposa u
amepukaHckoro actporHasTa M.B. Xa.

C 1998r - no HacTosee BpeMsB SKCMYATALMM HOXOAUTCH MEX-
ayHapoaHas kocmuueckas craHums. MKC pogunacs nocne creikosky
moayneit "Unity" CLLA u "3aps” Poccun. CoBmecTHbii MexayHapoa-
HbI MPOEKT, B KOTOPOM B HOCTOSLLLEE BPEMS Y4ACTBYIOT 14 cTpaH.

MepeuncneHHsM U MHOTUM OPYTUM AOCTMKEHMSAM B OCBOEHMM
GnvkHero v gansHero Kocmoca - Bcem mm gopory nponoxunu KOpui
Anekceeswny [arapumH 1 ero Tosapuum. AcTpoHasT Hein ApMcTpo-r,
nepsbIM CTynuBLWKMIA Ha JlyHy, ckasan o IOpwuu Farapure: "On Beex
HOC MO3BAS B KOCMOC".

O nepsbix kocmoHasTax, 06 mx goctmxernsx, CMU B csoé spe-
M$ MMCanu, yBEPEH 1 Bnpeab byaytnucate mHoro. K aToi Teme scerna
6yayT Bosspawarbcs. Ceruac, B O4epenHylo rOfoBLUMHY MONETa
Mepsoro KocmoHasTa, He nuiHMmM ByaeTt cHoBA roBopuTh O HEM. Ka-
KUM OH 6k, kakum Buaenu [Opua Anekceesnya ero CoBpeMEHHUKM.

e e T e e e e e e e e e

B MoEM xu3HKM BbINa CYOCTIMBAS BOSMOXHOCTb KAKOE-TO BPEMS
HOXOOMTbCA B HECKOJIbKUX LLIArAX OT NEepPBbIX KOCMOHABTOB, Y4ACb B AKA-
nemum um. npod. H.E. Xykosckoro B ogHO Bpems ¢ Humu. Hawm mapu-
PYTHI MO AYAUTOPHAM OKAAEMMM 4OCTO Npecekanucs. A sctpedan FOpus
Anekceesnya v ero Komer B Halem KHUKHOM MArasuHe, Ha obLieaka-
AEMUUECKMX MEPONPUATHAX. BO Bpemst nepepbiBos mexay nekumsimm o6-
LONUCh B MeCTe, oTBeAéHHOM ana otapixa. KOpui Anekceesmy Gbin 06-
LMTENbHBIM, 0BNaaan fOB6POXENATENLHOM U OTKPLITON YbIGKOM, AOC-
TYNEH M NPOCT B OBLEHUU. DTO XE MOXHO CKA3ATb M O €ro TOBAPU-
U_LOX.YBMﬂeB Y MEHs HO KUTENe 3HAK J'IéTLIMKO, NOMHTEPECOBANCA, HA KA-
KMx camonéTax s neran, rae cnyxun. Koraa s ckasan, yto cnyxun 8 [Npu-
mopbe, Ha octpoee CaxanuH, oH oteetun: "A a - Ha Cesepe”. Ewé
cnpocun: "Kak yué6a?" 9 otetun, 4yto HopmanbHo. Y MeHs Toxe",-
cka3an oH. bbinu ewwé BcTpeun u MoOMeHTBI 0BLLIEHMS.

MocneaHsa mos sctpeda c FO.A. TarapuHbim coctosnacs B8 1967
rofly, KOrAa OH PabOTAN HOA AUMNIOMOM. 9 B 3TO Bpems paboTan Hag
KYPCOBbIM MPOEKTOM MO CAMONETY. Y HETO HAYYHBIM PYKOBOAMTENEM
ObIN 30MECTUTENb HAYANBHUKA AKALEMMM MO HAYYHOM 1 yuebHOM pa-
6ote Cepreit Muxannosuy benouepkoBckui, M3BECTHBIA YYEHBIN B
0BNaACTH A3POAMHAMMKM.

Kak ceruac nomHio oamH M3 Be4epos, mo-Moemy, B aekabpe. B 22
yaca s yxogun gomon. Cnycrunca B rapaepob, ogenca. Cmotpio, cryc-
kaetca Opuit Anekceesmy, B3man 6Gbin 304yMYMBLIM. YBMOEB MEHS,
YNbIGHYNCA, MOAOLIEN KO MHE, B 3TO BPEMS 30€Cb 6OSbLLE HAKOTO He Bbl-
110, NO3AOPOBANMUCH. [epeKUHYIMCh BOMPOCAMM 1 OTBETAMM O XMU3HU. B
KoHUe s cnpocun ero: "fOpuii Anekceesmy, 4To 3TO Tak NO3AHO NPUEXa-
2" B oteeT yenbiwan: "MHoro spemeri, nommmo npsmbix 06I3aHHOC-
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T€H, OTHUMQIOT OOLLUECTBEHHbIE
meponpustus. Yacro npuxommrcs
BCTPEYATLCA C MIOAbMM, €3AUTh B
apyrme ropoaa. Bpemern He xa-
raet Ha aunnom. Cran oTcTasats
OT nnaHa paboTbl HAA AUATTOMOM.
[Mpwnpércs Houm npuxBaTLIBATS...".
Bot Takum oH 6bin. 38é3aHon 6o-
nesHbio He ctpaparn. A sedb B TO
Bpema Opuin Anekceesny 6Gbin
lepoem Cosetckoro Cotosa u ka-
BANEPOM BbICLLIMX 3HAKOB OT/INYUA
psaa rocynapcte. Haxoguncs Ha
BEPLUMHE CNABbI.

Yenosekom OH Bbil CKPOM-
HbeM M po nonéta B Kocmoc u
nocne. Y meHa Bbin Apyr, KOTo-
poiit cnyxun ¢ IOpuem Anekce-
esnyem Ha Cesepe B  0OaHOM
rapHusoHe. OH pacckasbiBan,
yto IOpa, Tak oH ero HasbiBaN,

C.M.Benouepkosckuii. [loptper paboTsi
xya. B.CaBeHkoBa. DkcnoHaT nMBeHCKOro
Kpaese4Yeckoro My3ses

O4eHb yBRekancs cnoptom. B ceoboaHoe Bpems urpanu B Boneii-
6on, dyt60n, 6acketb60on. [Mpu CBOEM HE BHICOKOM POCTE OH Mrpan
MPUAKMYHO M a3apTHO. bbin Hagéxen B 3awmte. Korga oHu Bbie3xa-
fM HO COPEBHOBAHMA, BCceraa 6panu ero B cbopHyto komanay. B ko-
MaHae aepxan ceba npocto. pyr nogapun mHe nobutensckyio ¢o-
Torpaduio, Ha koTopor saneyatnén IOpui Ha 6ackeTbonbHOM no-
wagke. 1y dotorpaduio s Hurae He sctpedan. Buamm, uto oH orop-
4&H, MNOTOMY 4YTO MPOMYLUEH PE3YNbTATMBHBIN BPOCOK MO KOP3UHE
€ro KOMaHabI.

IO.A. larapuH Ha 6ackeT6onbHOMA Naowanke,
1958r.
N3 nuuHoro apxusa A.Jl. A6acosa

M ewé pacckasbiean, 4to nepen BosspalleHrem aomon tOpa
BCErAO XOAMI MO MATA3MHOM M MCKAN OPUTMHAMBHBIE NMOAAPKKM CBOEN
xere Bane. JTiobun oH eé.

Bot yto nucan o IO.A. Tarapune C.M. benouepkosckuii B
xyprane "fOwocTs": "[arapuH Bcerna 6bi1 BHUMATENEH U YyTOK K
oKpyxatoLLmm ero noasm. [enats gobpo noaam HE3ABUCHMO OT
WX [ONIOXEHMA OblIO [MIABHOM CYLIHOCTbIO €r0 HATYPbl... YAnBu-
TenbHbIN Yyenosek 6bin Opuii Anekceesund; OH CO BCeMM HAXOAMI
OBLWMI A3bIK, MOT FOBOPUTH MMEHHO O TOM, YTO MHTEPECHO cobe-
cearmky”... O sawmte aunnomHoro npoekta: "Ycrnex Gbim nonHbIH:
FarapuH nonyyun AUnnom ¢ OTIMYMEM M EAMHCTBEHHBIN M3 KOCMO-
HABTOB Gblfl PEKOMEHAOBAH B 3A0YHYIO QAbIOHKTYPY Akaaemmn”...

M ewé m3 socnommrarmin Cepres Muxainosuua benouepkosc-
koro: "BoT onm cumaT apyr npotms Apyra, ABA BbIAQKLUMXCS HACTOS-
wmx Yenoseka: nasHeisi KoHcTpykTop (kocmmuyecknx kopabnesim
[Mepsbisi kocMoHABT. CKOMbKO B3AMMHOIO YBAXEHMS, CUMMIATHM M
no6sul Kakumu rybokmmm y3amu CBI3QHbI OHU: EANHOMBILLITEHHMKH,
SHTY3MACTbI, MOCBATUBLUMNE CBOKO XN3Hb, TOTOBbIE OTAATHL M OTAABLUNE
€€ BO MMS OCYLLECTBIIEHNS BEYHOKN MEUTHI 4ErI0BEYEeCTBA, 6E33ABETHO
nobusLIMe CBOK Hapoa v coto Poanny'".

Mocne sawmtsl npoekta 17 despana 1968r. IOpwuin Anekceesuy
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ckasan: "Ternepb Mol
nopaboraem 1 B Ha-
ykel Bot tonbko k-
BUAMPYIO 3QHOIIKEH-
HOCTb MO JIETHOMY
neny. Cepresi Mu-
XQHI0BMY, 9 - 3aMecC-
TUTEJIb HA4YQJIbHUKA
LleHTpa, mHe Hago
nonetats. [locne To-
ro, B anpene, npuxo-
Xy K BOM, M AaBayTe
HQ4YHEM B TOM Xe Ay-
xe"...Ho cynpba pac-
nopAAMNACh MHAYE.

27 mapta 1968 roga okono 12 4acos aHs 9 y3Han o Tparuyec-
KOM COBBITUM - Tbenu B TpeHnposoyHoM nonéte [Nepeoro KocMoHas-
1a, Opusa Anekceesnua larapuHa, u Tepos Cosertckoro Cotosa,
yyactHuka Benukorn OteuvectsenHoit BoiiHbl Bnagumnpa Cepreesunua
Cepérmna. Mm ne xeatuno ecero 250-300 metpos BbICOTHI, BCErO
SULLIL JBYX CEKYHA MONETa, YTobbl XuTh. [oxoporunu nx 8 Kpemnésc-
ko crere. CryluaTeny Hawei akagemmnn BMECTe C APYrMM OKOAEMM-
AMM MPOLLAM TOPXECTBEHHBIM MapLuem no KpacHoi nnowaay, otaa-
BAA MOCNEAHME NOYECTM CIABHBIM CbIHAM HaLwek PoauHbi.

Y Hero 6binn 6onbLume nnasl. OH xoTen u npogonxan netars. 24
anpens 1967 ropa nornb npwm sosspatieHmnn nz Kocmoca B.M. Koma-
pos. [lybnépom 6bin y Hero O.A. TarapuH. OH ywén 13 X13HM Kak
NETUMK, KOK XOTEN YIATU M YLLEN M3 XU3HU NETUMK U nucaTens CeHT-Dk-
sionepu: "C KpbIbIMU 30 nnedamu...".

HecmoTps HU HO 4TO ABMXEHME YenoBedecTBa BNEPES NPOAON-

W

3awura aunnoma O.A. [arapuHeiM

XAETCA: BbIMONHATCA OBWMPHBIE MPOTPAMMbI HAYYHbIX, MEANKO-61-
ONOMMYECKMX M TEXHUYECKUX MCCNEeAOBAHMMA, NPOBOAATCA MCMLITAHMA
HOBbIX OBPA3LOB TEXHUKM, MATEPMANOB M TEXHOMOTMIA B OTKPBLITOM
kocmoce. [pu 3TOM YCIOXHANMCh HEe TONKO 30AQYM HA KAXAbIA NO-
néT, Ho M cama TexHuka. B Kocmoce pabotanu u pabotatoT HayuHo-
MCCnenoBaTensCkMe KOMMEKChl; KOCMMYeckmne kopabnu, npeogones
3EeMHOE MPUTSXEHME, YLLIAW B MEXMIAHETHOe MPOCTPAHCTBO. Jlioau
MPUKOCHYMCh K Bory: eLé pas ybeamnmce, 4To BceneHHas GeckoHeu-
HQO M [0 KOHLA Heno3sHaesaema. Ho ctpemutbes k €& nosHaHuio yeno-
BEYECTBO 0643QHO: paamn cBoero ByayLuero.

K coxanenuio, duamyeckn tOpuit Anekceesmny paHo ywén us
XM3HM, HO ero 06pas octanca ¢ Hamu Hasceraa. CBOMM MOABMUIOM OH
HQ BEKA NPOCIABMIT HALLY CTPAHY, HALW HApoA. Ero mogswur - 310 Torb-
KO OfIMH M3 NOJBWUIOB COBETCKMX JIIOAEHN, BOMMOLLEHHLIN B monéte [ep-
soro KocmonasTa nnawnetsl. [ostomy KO.A. Tarapun scerna 6yper
OfHUM M3 FIABHbBIX CUMBOJSIOB HALLIEA CTPAHbI.

[MamaTb XPAHUT MHOTO CobbITHIA TOoro Bpemeru. C rpycTbio npu-
XOAMTC KOHCTATMPOBATBL: M3MEHMIACH CTPAHA, M3MEHMAMCH TIIOAM.
MHoroe nsmenunocs, Ho namats o FO.A. FarapuHe, o ero noasure oc-
TAHETCA HEeU3MEHHOM U BEYHOIA. I
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OBHAEH

]5 qnpensl 2021 I'. cocToanoCh OYEPEnHOE OTYHETHO-NEe-

peebiboproe cobpanne ACCALL no utoram 2020 r. Otkpein cobpa-
Hue npesnpeHt ACCAL Bukrop Muxainosmuy Hyiko. On HanomHun,
4yTo B 3TOM rogy ucnonHunocs 30 ner co AHA NOAMUCAHUA CEMbIO
NPEAnPUATUAMM ABUALMOHHOTO ABUrATENECTPOEHUS U ArPEraToCTPO-
enus YupeautensHoro gorosopa 1 Ycraea accounaumu "Colos asma-
unoHHoro asuratenectpoenms”. 31 mas 1991 ropa accounaums Geina
obULManbEHO 3APErMCTPUPOBAHA.

Ceroghst B coctase accoupaumu Haxogarcs 90 opraHusaumnin us
Poccun, Benapyeu, fepmarmnm, Kanags, Mongoes, CLUA, YkpauHsl,
®panupmm, Hexmn v LLsernuapum.

OrteuecTBeHHbIW aBuanpom B 2020 r.

YyMKo OCTAHOBMNCA HO OCOBEHHOCTAX PA3BUTUS ABMAMPOMA B
2020 rogy. B npownom rogy B akoHomuke Poccun mpogomkanucs
KPU3UCHBIE SIBIIEHMS, OCIOXHEHHBIE YCUNIEHUEM PUHAHCOBO-2KOHOMM-
4ECKMX CAHKLMMA M SMMAEMMONOrMYecko obcTtaHoekom. o aaHHbIM
Poccrata no otHoweruio k 2019 roay BaNOBOM BHYTPEHHMI NPOAYKT
ynan Ha 3,1% u coctaeun 106 606,6 mnpa.py6.

Bukrop Muxaitnosmy ossyunn kpatkme utorn 2020 roga no aew-
anpomy. B rpaxaarckom asnactpoenmn 8 2020 roay 6bino npousse-
neHo 15 rpaxaaHcKMx CaMoneTos, MOCTABNEHO 3aKa3umkam- 12 (s
2019 rogy 17 n 15 cootsetcteenHo). O6wmin obbem No NpPou3Bos-
crey rpaxaaHckux camonetos B 2020 rogy B AeMCTBYIOWMX LEHAX
cocrasun 38.44 mnpa. py6.

B 2020 rogy npousseaeHo 84 rpakaaHCKMX BEPTONETA, NOCTAB-
neHo sakazunkam - 83 (Ha skcnopt 36) (8 2019 ropy npomseepeHo 63
Beproneta u nocraeneHo nx 62). O6wui obbem No NPOM3BOACTBY
rpaxaarckux sepronetos B 2020 roay B AeMCTBYIOLLMX LEHAX COCTA-
enn 48 mnpa. py6.

B 2020 ropy coctoanucs nepebiit nonet (15 nekabps) cpeaHema-
rucTpansHoro yskodrosensxHoro naiHepa MC-21-310 ¢ ycraHos-
NeHHbIMU poccuickumm aeuratenamu [1[-14, nepewii nonet (16 ne-
Kabps) PErMOHANLHOrO TYPOOBMHTOBOrO MACCAXMPCKOrO CAMONeTa
Mn-114-300, nepesirt nonet (29 nekabps) MOAEPHU3MPOBAHHOTO ner-
koro mHorouenesoro sepronera "Axcar-M".10.

besycnosHo, BAXHENWMM COBLITUEM ABMSAETCS HAYANO NETHbIX
MCMBITAHWI NO TEME OTEYECTBEHHOTO CPEAHEMATMCTPANBHOMO CAMO-
neta MC-21-310 c geuratenem NO-14.

Hapeemcs, uto Bckope HEOBXOAUMBIN LMK MCMILITAHMA MALLMHSI
GYLET YCMEeLWHO 30BEPLIEH M HOYHETCS €€ CEPUMHOE MPOU3BOACTBO.
BosobHoBneHe TeMbI PETMOHANBHOTO TyPOOBMHTOBOTO CAMONETA
Mn-114 Takxe MMeeT OrpoMHOE 3HAYEHUE AN HOLIETO rPAKAAHCKO-
ro camonetoctpoeHus. [oTpebHOCTH B AAHHOM TUME CaMONEToB
O4Y€eHb BbICOKHU.

Cpe,ﬂ,Hee KOJMIMYECTBO BbINYLUEHHbIX TPAXAAHCKMX CAOMONETOB (B
rog): - 1992 roa - 81;-c 1995 no 2000 - 11; - ¢ 2001 no 2008 - 26; -
c 2010 no 2020 - 25.
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Banepun BnagumupoBuu Arees

BoeHHOE U TPAHCNOPTHOE ABUACTPOEHME.
Mo BOEHHOW v TPAHCMOPTHOM ABMALMM, OTMETUI AOKNOAUYMK, B
cooteercTamm ¢ [O3 BbINOAHANMCL PABOTH MO MOAEPHU3ALMM CyLLE-
CTBYIOLLEN 1 CO3AAHMIO HOBOM TEXHUKM.

Mo pannsim OAK npegnpusatis OBbeaMHEHHON ABUACTPOUTENb-
How kopropaumu (MAO "OAK" sxogut B fockopnopaumio Poctex) Bbi-
MOSHUAW CBOM 06A3ATENLCTBA MO MCMONHEHUIO TOCOBOPOH3AKA3A B
2020 rogy.

[MepBbiit cepuitHbii MHOrObYHKLUMOHAMbHBIA MCTPEBUTENL NATOrO
nokonenua Cy-57 uarotosneH u nepepar MuHobopoHs Poccun B
PAMKOX FOCYAAPCTBEHHOTO KOHTPAKTA HA MOCTABKY /6-TW MALLUMH.
O6 >1Tom 6bino ponoxeHo Munuctpy oboporsl PP 8 pamkax EanHo-
O AHA MPUEMKM.

Asuaupnontbii 3asog umM. IO.A. TarapuHa B Komcomonbcke-Ha-
Amype - dunmnan komnanum "Cyxoit", npogomkaer paboTsl No noaro-
TOBKE W pa3BopauneaHmio cepuiHoro npoussoacrea. C 2021 roga
MAAHUPYETCA YBENUYEHWE TEMMOB MOCTPOMKM CAMONETOB JAHHOTO T~
na.

Tou CepUIiHbIX TSXENbIX BOEHHO-TPAHCMOPTHLIX camoneta Mn-
76MI-90A usrotosneHs U nepenaHsl 3akasymky. Ha exogsiiem B au-
BU3MOH TpaHcnoptHoi asuauun OAK - yrbsHOBCKOM MpeanpusiTuu
"Asnactap-CI1" 8 2021 rogy nnaHMpyeTcs HAPALMBATE TEMM CEPUIi-
HOTO MPOW3BOACTBA CAMOJETOB.

OpHomy m3 Hoebix Mn-76MIO-90A npucsoeHo nms ero cosgare-
N9, 3ACNy>XeHHOro aBuakoHcTpyktopa leHpuxa Bacunbesnua Hoso-
XMUNOBA. TOPXECTBEHHAS LEPEMOHMUS MPOLA HA O3POAPOMHOM
komnnekce "YnbaHosck-Boctounsiit” 29 aHsaps.

B 2020 roay 6bin1 30BEPLUEHBI ABA KPYMHbBIX SOATOCPOUYHbIX KOHT-
pakTa Ha nocTtaeky mHorouenesbix uctpebutenen Cy-35C u uctpebu-
Tenei-6ombapanposLumkos Cy-34 B untepecax BKC Poccuu. MNomu-
mo 3toro, B BKC nepenaHsl yuebHo-60esbie camonets Ak-130.

BeinonHers 06430TenbCTBA MO MOAEPHMU3ALMM CTPOEBbIX CAMO-
netoe Mul-29 u Mul-31, a Takxe npogonxaetcs pabora no npor-
PAMME CO3LaHMA Nerkoro uctpebutens nokonemnus 4++ Mul-35 u ero
NPOABMXEHUSA HA PLIHOK.

B 2020 rogy coseplimn nepsbiit Nonet rmyboko MOAEPHU3UPO-
BaHHbii Ty-160. B aansHeiiwem OAK cocpeaoToumtcs Ha BAXHEMLLIMX
304,0Y0X BOCMPOM3BOACTBA HOBBIX CTPATErMYECKMX GOMOAPAMPOBLLM-
koB Ty-160 Ha KA3 vm.
C.IN. TopbyHoea.

ABUAPEMOHTHbIE
30BOfbI, HAXOASALLMECS
B OAK, BbinonHunm
Gonbwoi obbem cep-
BMCHBIX KOHTPOKTOB HQ
PEMOHT M MOZEPHM3A-
LMIO TEXHMKM, CTOALLEN
HO BOOPYXeHuu, obec-
MEYUB BBICOKYIO MCM-
POBHOCTbL MAPKA HA
Tpebyemom Munobo-
POHBI YPOBHE.

Dotorpagum asTopa m peaakumm xypHana “Lsurarens”



Kniouesbie goctkeHus un cobbitus 3a 2020 ron,

Mo yteepxaenuio npesmaeHta ACCALL, O6veanHerHas asura-
TeNecTpoMUTENbHAA KOPNOPALMS, KOHCONMMAMPOBABLLIAS OCHOBHbBIE AK-
TWBLI QBMAABUIATENECTPOUTENBLHOM oTpacin Poccun agantmposa-
nack k ocobbim ycnosuam 2020 roaa 1 npeanprHANG MAKCUMANbHO
BO3MOXHbIE MEPbI MO OBECMEYEHMIO BLINOMHEHNS MPOW3BOACTBEHHOM
MPOrPAMMEBI.

MPOM3BOACTBEHHBIE MPOLECCH BbiI OPFAHU3OBAHBI C HOXOXAE-
HUEM HO PabouMX MECTaX MMHUMQBHO HEOBXOAMMOrO KONMYECTBA
nepcoHana ¢ obecneyeHnem BCex OrpaHUYMTENbHLIX M NPOMUIAKTH-
yecknx meponpuatuin. B ocobsix ycnosuax 2020 ropa OLIK peanuso-
BAHbBI BCE 30MAYM MO BHLIMOMAHEHMIO FOCOBOPOH3AKA3A, KOHTPAKTOB
BTC v gpyrMm HOMPABAEHMAM, COXPAHEHA COLMANbHAs CTaGWAb-
HOCTb, OBEeCcneyeHo BLINOHEHNE BCEX 0BA3ATENLCTB NEPE KPEAUTO-
PaMK.

B sToM rogy mpowsoLuen psig KmoUYeBbiX COBbITHIM:

- Cocrosancs nepsbiit nonet naccaxmpckoro camonera MC-21 ¢
apuratenamum [10-14;

- Hanasxen cepuitnbii oinyck asuratenen HK-32 stopoit cepuu;
- Oeuratenn TB7-117CT-01 snepsbie nogHsnu 8 He6o Mn-114;

- Oeuratenn SaM-146 ans camonera SSJ100 pocturnm cymmap-
HOM HOPAGOTKM B 1 MH Lmknos (1,6 MiH Yacos);

- MMepBbiit OTEUECTBEHHBIA AM3ENb-rA30TYPOUHHbIA arperaTt
M55P ycnewrHo npolwen KBAnMUKALUMOHHBIE U MPUEMO-CAATOUYHbIE
UCTLITAHMS 1M Bbi NEPEAaH 3aKA34MKY. 3AKIOYEHbl KOHTPAKTH HA
NMOCTABKY ABMIATENEN AN CNEAYOLLMX CY[OB 3TON CEPUM;

- Hayanmce cepunnbie noctasku psuratenen AJl-41D-1 pna ca-
monetos Cy-57 BoeHHo-kocmmyeckux cun Poccuy;

- Yenewno 3asepuensl nepuogmyeckme 1000-yacosbie ucnbiTa-
Hus aeuratens PIO-33MK, odopmneHsl Bce fOKyMEHTbI, HEOBXOAUMbIE
I CEPUIHOrO NPOM3BOACTBA M3AENUS;

- MpopomkaioTcs NepCnekTMBHbIE Pa3PAbOTKM: 3ALLUMLLEH TEXHM-
yeckuit npoekt asuratens -8, nposeneHsbl MCMLITAHWS AEMOHCTPA-
LUMOHHOFO BEHTMAATOPA C NONATKAMM M3 MOAMMEPHbIX KOMMAO3UUMOH-
Hbix MmaTepuanos Ha asuratene [10-14, texHonorun kotoporo GymyT
ncnonb3osaHsl B gsuratene [1-35.

HanpaBneHuu pa3BuTua

Mo MHeHunto Hyitko, B HOCTOALWEE BPEMS XONAMHT YCMELLIHO pea-
JIM3YET AEWCTBYIOLLYIO CTPATETMIO PO3BUTHS KOMMAHWK HO NEPUOL O
2025 ropa. OpHako npoucxoasiume M3meHeHns B mupe u Poccuu,
CBS3AHHbIE C BO3HMKLLEN MAHAEMMEN KOPOHABMPYCA, O TAKXE C MEHS-
IOLLIUMMCS TPEBOBAHUAMM PBIHKA, COLMAIBHO-2KOHOMUYECKUMM MPO-
LECCaMM, TPEBYIOT BHECEHWS M3MEHEHUH B AONTOCPOYHLIE MIAHbI
komnaruu, B cBasu ¢ dem B 2021 romy nnanupyetcs paspaboTtka
crpaternn passutus xonamtra go 2030 roga 1 akTyanMsaums niaHos
no 2025 ropa.

MnanupyeTtca peanusaumns GU3HEC-MOAENH, MPEMnoNaraioLLen
MOBbLILIEHWE ONEPALMOHHOMN SDPEKTUBHOCTH M PASBUTUE HAYYHO-TEX-
Homnoruyeckon 6asbl, TPAHCHOPMALMIO MHOYCTPUANBHON MOAENH

IOBHNEH

NPOM3BOACTBA, CO3AAHUE OMEPALMOHHOTO XONAUHIA U LEHTPANN3A-
uUMio DYHKUMM, NPUOPUTE3ALMIO M AMBEPCUBUKALMIO MPOJYKTOBOTO
PANQ, PACLUMPEHUE PLIHKOB MPWUCYTCTBMSA (30 CYET MOCTEMNEHHOTO
BKJIIOYEHMSA B OBAMbHBIE LEMOYKM MOCTABOK MPAXKAAHCKOM NPOMyK-
umu).

[naHb XONAMHIG MPELYCMATPUBAIOT MOBLILIEHWE MPUOPUTETHOC-
TW PA3BUTMA CUCTEMBI MOCIENPOAAXHOTO OBCTYXMBAHMS NPOAYKTOB
KOMMQHUM KOK BAXKHENMLWEro ¢paktopa obecneyeHmns KOHKYPEHTOCNO-
CcoBHOCTU NPOAYKLMM U YAOBNETBOPEHHOCTM 3AKA3YMKOB.

Benerca paboTa no HTErpaLmMm B MMPOBO# PLIHOK MOCTABLLUMKOB
KOMMOHEHTOB 2-4 ypoBHs, 4To Byaer cnocobcTBoBATL GOPMUPOBA-
HUIO AUBEPCHdUKAUMM MOPTdENS 3AKA30B, NMPUOBPETEHUIO HOBbIX
KOMMETEHUMIA B OBIACTH NPOU3BOACTBEHHbBIX M HAYKOEMKHX TEXHOMO-
TUHN.

B pamkax peanusaumu npoayKTOBbIX MPOrPAMM B BIvXaMLLIEM
ByayLiem NPeanonaraioTcs CleayoLme cobbiTus:

- Peanusaumna paboT B pamkax nporpammel paspaboTku Asura-
tens [10-8 ans orevecrserHoro camonera SSJ-100. lMNnanupyetcs B
Bnvmxaiiee Bpems paspaboTKa KOHCTPYKTOPCKOM AOKYMEHTALMM.

- [Nocne nposegerus ycnewroro noneta camonetra MC-21 ¢
asuratenamu MI-14 scraioT 3apaum No AansHENLWMM OPABOTKAM M
Nepexofy K CEpUIHOMY MPOM3BOACTBY Aguratens. B 6nuxaiiwee spe-
M$ MIIAHUPYETCS PACLUMPEHUE YCIIOBMI SKCnyaTaumu aeuratens M-
14 ¢ ceptudukauMen COOTBETCTBYIOLUMX M3MEHEHMI THUMOBOM
KOHCTPYKLMM.

- Mposenerne komnnekca pabota no NPOrpamMme paspaboTku
nepcnektuHoro gsuratens [10-35 ana wupokodiosensxHoro gans-
HEMArMCTPANbHOTO camoneTa. B pamkax nporpammel npeanonaraeT-
cs paspaboTKA KOHCTPYKTOPCKOM AOKYMEHTALMM, A TOKXKE U3rOTOB-
JIEHWE 3IEMEHTOB YCTAHOBOK 1St MPOBEAEHMS UCTILITOHMIA Y3M0B ABM-
ratens.

- Peanusauus nporpammsl paspaboTku BEPTONETHOTO ABUrATE-
na BK-650B 8 knacce mowHoctn 500-650 n.c., He ycrynatowiero no
CBOMM OCHOBHbIM MAPAMETPAM M XAPAKTEPUCTUKAM pa3pabaTbisae-
MbIM MEPCMEKTUBHBIM JBUrOTENSIM-AHANONAM MHOCTPAHHOTO NMPOW3BO-
ACTBA. B pamkax nporpammbl NiaaHUPYETCs M3rOTOBNEHME OMBITHBIX
06PA3LOB ¥ NPOBEAEHNE UCTILITAHMIA.

Ot pepakuuu:

CrouT 3aMeTUTb, 4TO 3a TpMauaThb et cywectsoeanHus ACCALL,
KOTOPbIM M CO3AAH Bbin NPU AKTUBHEMLIEM YHYACTMM PYKOBOAMUTENS
LUMAM B Hauane 60-x rr. [loHata Anekceesnya OropogHukoea, 3To
nepBbIi clny4aK, koraa cobpaHMe 3ToM BaXHEMNLWeN ans oTpacnu op-
raHM3auMKU NPOBOAMTCS B BeayLueM e€ Hay4YHOM LeHTpe. TpyaHo oa-
HO3HAYHO YTBEPXAATb, MOYEMY 3TOrO HE MPOMCXOAMSIO POHEE, HO
6yaem HapesaTbCs, Y4TO 3TO 3HAKOBOe cobbiTMe ByneT AenCTBUTENbHO
3TAMHLIM B PA3BMTUM OTEYECTBEHHOrO OBMALMOHHONO ABMUrATENECT-
POEHMs B 3TOT BECbMA HENENKMM MEPUOL,.

Cum nobeguwm. .. m



PA3PABOTKA

. ¢ P 0 rr" Yos AABYXMECTHbIA CAMONET

C LWIAGCH HA BO3AYLIHOKW NOAYIUKE

Bukrop Metposuy Moposoe, avpextop, maeHsbii koHcTpyktop OO0 "Aspopux”

Bcepe,uMHe 80 rofnoB, C HEBONBLLOM IPYNMNON FOPLKOBCKMX MHXE-
HEepPOB, Mbl 3QAYMASIU U NOCTPOMUIN OAHOABUIATENbHbBIA OfHOMECTHbIN
COMOSETHK C LIACCU HA BO3AylIHOM nogywke. Maee npeawectsosan
Hebonbwon HNP - mbl ncnbirann mogens wacen B 6accenqe LIKB no
CIK v B nonete macwrtabHyio Kopaosyto moaens. Kpome Toro, 6bin
NOCTPOEH MAKET CAMONETUKA.

Mbi pelwmnm 3aMmMcTBOBATE KOHCTPYKLMIO Y A€NLTAMAAHOB, T.€.
NPUHANU TPYBUYATYIO KOHCTPYKUMIO C TKAHEBOW MATKOW OBGLIMBKOIA.
3TO O6bﬂCHﬂJ’IOCb KAK HALUKMM OMNbITOM AENBTANNAHEPUCTOB, TAK U Xe-
NaHMEM CO30aTb PA3BOPHBIMN CaMONETHK, KOTOpbIM 6e3 60orblmnx
CNOXHOCTEM MOXHO 6bi10 Bbl TPAHCMOPTUPOBATL B IEFKOM FPY30BOM
asTomobune Tmna "Taszens”, unn Ha npuuene.

Puc. 1. Kopnosas mogenb aeMoHcTpaumoHHoro camonera B macwrabe 1:10.

Camoner - "[lemoHcTpaTop”, KaK Mbl €r0 HA3BANM, CO3AABANCA
HO OYEHb CKPOMHOM NPEABAPUTENILHOM MATEPMANE, BO MHOTOM MO
HanTuio. OnbITa NPOEKTUPOBAHMA TAKMX MALLMH He Bbino Hukakorol
KoHeuHo, MCnonb3oBanmck KHMIM, PYKOBOACTBA AN KOHCTPYKTOPOB M
YY4EBHMKM MO NEerkum CAOMONETAM, CMPABOYHMKM MO MPOEKTUPOBAHMIO
cynoB Ha Bo3aywHoi noaywke. Crpounu "demonctpaTop” 8 Copmo-
BCKOM [IBOPLIE TEXHMYECKOro TBopyecTsa, 1 k asrycty 1990 ropa oH
ObiN NOCTPOEH.

T 8
.

Puc.2 Sransi CTPOMTENBCTBA U C60pK}1 JIerKkoro camMosieTa C Waccu Ha BOS,qu.LlHOﬁ noayiuuke.

Camornet "Jemonctpatop”, npeacrasnan coboi KNACCUMYECKOM
NOMyTOPOMAAH C XBOCTOBLIM onepernem. Kaxaas koHconbs pacyanoy-
HOTO KPbINA NOAAEPXMBANACH YETLIPDbMA TPOCAMM CHW3Y M YETHIPLMSA
Tpocamu ceepxy. Kynon BosmylwHoM noaywku sakaHuusancs ¢ 60kos
ABYMS MPOAObHBIMK 3MACTUYHBIMK BANTOHOMMU CKEFAMM, KOTOPLIE CIy-
XU GOKOBBIMK 3nemMeHTammn orpaxaeHns 1 nonnaskamu. Cnepeam
noa kynonom Bl nogeewmsancs anactmyHbiin bapTyk, youpaemsli B
nonete. Caaam kynona Gbin HABELEH YNPYro-31acTUYHbIA 3AKPLINOK.
DapTyk M 30KPHINOK UFPAKM PO HOCOBOTO M KOPMOBOTO OFPOXAEHMS
BI. 3akpbinok ybrpancs, noaxmmancs K Gro3ensky pyd-kom U3 KabuHsl
nunoTa, a GApTyK NOATATMBANCH PE3MHOBBIMW XIyTAMW OBTOMATUYEC-
KW, NOCne OTpbiIBA CAMOJETA, MK BbIKITKOYEHUSA OBUTATENA

Yactb BO3ayxa OT paboTAOWEro BO3AYLWHOMO BUHTA NOAABANACH
NoA Kyrnos 4epes HOCOBOM BO3AyXO30HOPHMK, CO3AABAS MOA AHULLEM
COMONETa BO3AYyLUHYIO NoayLuky. Bradyane BosnyxosabopHuk 6bin you-
PAEMBIM C MTOMOLLBIO PYYKM B KOOMHE NWUNoTa. [TOTOM Mbl OTKA3ANMCH OT
ero ybopku. Kapkac ¢roszensxa camonera pepmeHHO-TpybUaTbINA,
cocroan uz Tpy6 16T pasnmyHoro amametpa. Korcons kpbina cocro-
ana 13 aByx TPy6 - NOHXEPOHOB C TPYBUYATHIMM PACKOCAMM U AMArO-
HaNbHBIMM pacyankamu. Ha cobpaHHbii TpybUaThIn KapKac KOHCOMM
HATATMBANCA 4EeX0n O6LUMBKCI KPb1A, BbIMONIHEHHAA M3 OAKPOHA. HCI
yexne Bbinn BLUMTLI IAT-KAPMAHBI A8 TPYOUATHIX HEPBIOP, A BAOMb HO-
CHKQ 4exna npumT I'IpOﬂOJ'IbeIl‘/‘I KAPMQOH ang  BCTABKU MJIACTUKOBbLIX
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NOMOC, NPUACIOLLMX XECTKOCTb NOBKUKY npoduns kpbina. [opusoHTans-
HOE M BEPTUKANBHOE ONEepeHre He umenu Npoduna, U NPenCcTABAIM
Cco60it TKAHb, HATAHYTYIO HA TPYBUATHI KapKAC.

DNACTUYHbIE CKEMU COCTOANM M3 BHELHEN NOUYPETAHOBOM MOK-
PHILKK M BCTOBMEHHOM B HEE PE3UHOBOM Kamepsl. [okpeiwka Gbina
BbIMOJIHEHA U3 I'IpOLIHOﬁ TKAHW - TEXHUYECKOro KANMPOHA, NPOMNMUTAH-
HOro nonuypetaHom. Ha nokpeiwke Gbinu HaHECEeHs! NOANYPETAHO-
BbIE PEAAHbI, MPU3BAHHBIE CHU3WTb TMAPOAUMHAMMYECKOE CONPOTHBNE-
HWe 6annoHOB.

Cunosas ycraroska "[emorctpatopa” cocrosana us asuratens
"Bypan" PM3-640, mowrocTtbio 32 n.c., M BO3AYLIHOTO ABYX/IONACT-
HOTO BMHTA, AMAMETPOM | METP, 3aKPEnneHHOro Ha BAy ABMraTENs,
6es peaykTopa. [Nycroi cobpanHbii "nemoHcTpaTtop” Becun 185 «r.

B centabpe 1990 roga 6binu nposeneHsl Nepsbie NONeBbIE UCMbI-
TAHWSA, KOTOPbIE BLICTPO 30KOHYMAMCH M3-30 MONOMKM aeuraTens. Bec-
Hoi 1991 rona mcnbiranms npopomkunmucs. CamoneTvk nerko asurancs
MO PA3NMYHBIM MOBEPXHOCTAM, CHErY, NecKy, Bofie, 3ab1Mpancs B ropky
c yrmom nogbema 10 20 rpapycos. Okasanocs, 4To Ans ynpasneHus
"[leMoHCTpaTOpOM” BNOMHE AOCTATOYHO pyns HanpasneHus. "HemoH-
cTpaTop” NoANPLIVBAN, HO NOAHATL €ro B BO3ayx secHon 1991 ropa

Puc.3. Ucnbitanns "Oemorncrparopa" secHos 1991 r.

6OonbLUMX NOTEPb BO3AYXA B YOMPAEMOM BO3AyX03aBOpHMKE.

Mcnbitanms secroit 1991 rona aanu MHOrO MHTEPECHBIX OTKPbI-
Thit. Tak Mbl 0BHapyxunm 3hpdeKT ABTOMATUYECKOTO OTKPLITUS HOCO-
BOro GpapTyKa, YTO MO3BOMMIO OTKA3ATLCA OT CIOXHOM MEXAHW3ALMM
Hocosoro orpaxaeHus. CTONKHyIMCh Mbl U C ABNIEHMEM HU3KOYACTOT-
HbIX COMOBO36YXAAIOWMXCA KONEBAHMI, KOraa 30 CEKyHAbl BECh Ca-
MONETUK HAYUHAN NOANPbLITMBATL KAK NANYLLOHOK. I_lpM‘-IMHbI 3TUX KOJe-
B6aHMit Bbinu HaiaeHsl, a “3ddekT narywkm” nMkeMaMposaH. B stot ne-
PHOA Mbl OLEHMBAMM B OCHOBHOM MPOXOAMMOCTb M YNPABASEMOCTb.
[TonyyeHHble pesynbTaTl HAC PAROBASM.

B cuny 3aHATOCTM NPOEKTOM CAMONETA C LLIACCH HA BO3AYLIHOM
noaywke "Ounro”, BepHytsca k "[emoHcTpaTopy” Mbl CMOTM TOMBKO
B8 1994 ropy. K 3ToMy BpemeHM Gbinu ACHb OCHOBHBIE HAMPABIEHMA
AGNbHEMLIEro PO3BUTMA NPOrPAMMBE: AOPABOTKA ABMXMTENS, M ONTH-
Muzaums Bo3ayxo3abopHuka. CTapbii ABUraTENb 3QMEHMIM HOBbIM
"Bypan-Asna” ¢ peaykTopoMm. beinu ycTaHoBNEHbI YETHIPEXTONACTHBIN
BUHT auameTpom 1,4 meTpa, U Heybupaembii BO3ayx03a60pHMK C
MEHBLUMM MPOXOAHbIM CEYEHHEM.

[na m3yyeHns HOBbIX peLeHMIt Bbil MOCTPOEH CMEUUANbHbINA
CcTeHn. I_IpMHﬂTble peweHns OKAa3anmncb BEPHLBIMK, M HA MCNLITAHUAX
BecHoi 1994 ropa camMonetMk HalWM OXWMAAHWMS OMPABAAN MOS-
HOCTbIO. MBI BBIMOAHMAK BCE, YTO 3annaHMposanu. [unotuposan sty
MALWKWHY NETYNK-UCNbITATENbL NEPBOTO KNnacca HM)KerOpO,I:lCKOrO aBua-
sasopa "Cokon", nonkoeruk BBC Bnagumup Penoposuy 3emnaHoi.
C npepenbHo Manom sHeprosoopyxeHHocTtsio, "[demonctpaTop”
pasberancs, sanetan, Habupan HeGOMbLWYIO BLHICOTY M CAAMICA HA
CBEXMIA rMyBOKMIA CHEr, MOHEBPMPOBAN, NPEOAONEBAN PA3NUYHbIE
NPEnATCTBMSA, 4EPTUN 3AAAHHYIO UMPKYNALMIO M AENON MHOTO APYroro.

YCI'IeLLIHble UCMNbITAHUA HATOJNKHYNIM HAC HA MbICIb MOCTPOUTH
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[laHHOs KOMNOHOBKA NO3BONMNA BbIABUHYTb KyP-
CQHTA W MUNOTA BMEPen U CAENATb UM MPEKPACHbIH
0630p, YTO BAXHO A MOCAAKM HA HEOBOPYAOBAH-
Hble nnowankv. Hebonblwol peayktop nocpeauHe
Hocosoro obrekarens drosensxa 0630py He melan

ABYXMECTHbIA Y4€BHO-TPEHUPOBOYHBIN CAMOSET C LIACCH HO BO3AYLL-
HOM noaywke no cxeme "demoHctpatopa”. Y Hac yxe 6bin onbiT pa-
6076l 1 6onbwoi 0b6bvem nHdpopmaupmm no HUOKP "[dunro”, Hanaxe-
Hbl XOPOLUME CBA3W C MHCTUTYTAMM. DTO MO3BOMMIO HOYATH MPOEKT-
Hble PABOTHI MO NErkOMy ABYXMECTHOMY CAMOSIETY. DTOT NMPOEKT CO3-
nasancs "Noa KPbIoM" MHOroUeneBoro 9-mectHoro camorneTa ¢ wac-
C1 HO BO3ayWwHOM noaywke "duHro”, TBopueckmnm konnektrsom HIT
"Aspopmk".

Puc.5. Mpoexr “@porru-1"

Mpeanonaranocs, YTo ABYXMECTHBI BOPUAHT OyAeT MPUNOXEHUEM K
"[unro”, nepoporon "yuebHon naptoit”. Kro-to npeanoxun Haseats Te-
my "®porru” - "Naryworok”. MNog 5TMM HO3BAHMEM M OTKPLINCA HOBbINA
npoexT. [epsoHauansHo Bce paboTsl Benmck No npsmomy axanory "le-
moHcTpaTopa”. buina BeibpaHa cxema, 6nmskas k cxeme 9k-112, coena-
Hbl HEOBXOMMMBIE PACHETI, MPOBEAEHH MPOMYBKM G3POAMHAMMYECKON
Moaeny, (C xopoLwmm pesynsTaTom), paspaboTaH SCKM3HbIA NPOEKT, Ha-
4OTb PABOYME YEPTEXM ArPEraTOB, MOATOTOBAEHA K UCMLITAHMAM ByKcu-
POBOYHAA MOAIENb M IGKE CAENAHA MPOYBOYHASA MOAENb AMIA OLEHKM 3b-
EeKTUBHOCTM BO3yXx03060PHMKA C PaBOTAIOLLIEH CUITOBOM YCTAHOBKOM
B aspoamrHammdeckoin Tpybe Kasanckoro asauporHoro uxctmtyta. Kor-
A0 Bbls MOCTPOEH HATYPHBIN MAKET kabuHbl "Ppormu”, paboTsl nprocTa-
Hosumch. CTano AcHo, 4To aTaKa B 106 HE CIMLIKOM yaonack. Ml nony-
4MIK Y4TO-TO BPOAE maneHbkoro "Kamasa" ¢ kpbinbilkamu. bonblion nob,
MAOXOM 0B30pP M3 KABMHBI, CIIOXHOCTU C CUIIOBOM YBA3KOM PA3OBLLEHHBIX
QrperaTos, BLICOKMI LEHTP MACC, BCE 3TO MPOrHO3MPOBANO GOMbLIOM
npoekTHbIN pruck. CTPAHHO, HO MHOTMM MPOEKT HPGBMICH, CNELMAIUCTbI
HOXOAMAM €ro KPpacHBbim!

Pewerue sanoxenHbix Bo "®porru-1" npobnem npuwwino yepes
rof. 3aKYanoCck OHO B TOM, YTO [BMXMTENb M ABMraTENbL BbiM pa3-
neneHsl, kak 31o 6uino caenaxo 8 40 rofsl B NpoekTe aMepUKaHCKOro
uctpebutens "Aspokobpa”. LnuHHbIA Ban yepes BHYTPEHHMI TOH-
HENMb, PA3AENABLUMIA MMAOTA M KYPCAHTA, COEAMHANCS C NErkMMm, KOM-
NOKTHBIM PEayKTOPOM, HO BASly KOTOPOTO YCTAHABAMBAIUCH ABA CO-
OCHbIX BO3[YLUHbIX BUHTA, BPALLABLLIMXCS B PA3HYIO CTOPOHY.

. bnaropaps sTomy pelieHmnio BeIcOTa kabuHbl yMeHb-
wunack Ha 375 MM, a BCe cunoBbIE ArperaTsl - Kpbi-
110, ABUTATENb, KPECIA - KPEMUIUCH K EAUHCTBEHHOMY
CWMNOBOMY LUMAHTOYTY 30 CMIMHOM 3KMNAXa. B aaHHom
KOMMOHOBKE 3HQUMTENBHO CHUXANCS LEHTP THXECTU COMONETA, U MOo-
BBILUANACH €r0 OCTOMYUBOCTL MPU BOKOBOM CKOMBXEHWM MO HEPOB-
HOCTSIM TPYHTA. DTO CyLLECTBEHHO MOBLILLANO GE30MACHOCTb MOCA-
k1. MamereHHbIl npoekT 6bin HaseaH "Pporru-2".

COOCHbIe BUHTbI MNO3BOSIASNIN MOBbLICUTbL TATY U AABNEHKME 30 BUHTOM
MPW OTPaHKMYEHHOM ArameTpe. B ceoto ouepens, 3TO yMeHbLIMIO pas-
mepsi BI, 1 BMecTO passuToi nnathopMbl, OrPaHUYMTLCS HEGOMBLLMMM
obrekartenamu Ha Prosensxe. CooCHbIE BUHTHI TAKXE CHANKM npobnemy
BIMAHMS PEAKTUBHOTO MOMEHTA HA YNPABISEMOCTb CAMOETOM M YITyy-
wunnu oBayBKy pynen Hanpasnexus v snepoHos. B npoekt Pporru-2
npeayCcMaTPMBANOCh ABA BUAA OnepeHusi, 0BbIYHOE, CO CTABUNM3aTO-
POM U ABYMS KMMSIMM, YCTOHOBIIEHHBIMK MO Kpasam drosensxa, u V-o6-
PA3HOE OMnepeHure, MOKA3aHHOE Ha pucyHke 7. V-0bpasHoe onepeHue
lydLLIe pewaeT BONPOCh ynpasnsemMocTi Ha semne u soge. OHo Bornee
ferkoe no Bsecy. Takoe onepeHue MCronb3yeTcs HA MOMyNApHOM B
CLUA nerkom camonete Bonanza. ®iosenax "Pporru-2", kak 1 y ero
npototuna, "®Pporru-1", HabupaeTca U3 glopanesoro kapkaca u ob-
LUMBKM, C OTAENbHBIMKM KOMMO3UTHBIMK 3nemeHTamu B Helt. Kpbino u one-
perue "Pporrm” BYXNOHXEPOHHOE, C AIOPANEBbIM KAOPKACOM M TKAHE-
BOM obwwuekom. JIobuK Kpbina ycuneH metannmyeckoi sctaskoi. Ha
KOHCONSIX YCTAHOBAUBOMUCH 3MEBOHBI, PABOTAIOLLME KAK 3AKPBITKU M
snepoHsbl. [Ing ynpasnerus V-06pasHbiM XBOCTOBbIM YNPABAEHWEM Bbin
PA3pPA6OTAH CNeunanbHbIA AMPPEPEHUMANBHBIA MEXQHM3M.

Camonert "®porrn-2" coyetaet B cebe NpoCcToTy, HOAEXHOCTb U Ge-
3onacHocTs. [lpu
B3/IETHOM Macce
750 «r oH nepe-
BO3MT [BYX Yeno-
BEK CO  CKO-
pocteio go 200
KM/H4QC HO MOKCH-
MQnbHYIO  [Qnb-
HocTb 1o 500 km.
na B3neta emy
HY>XHO  Nosoca
200 metpos gnu-
HOM - TPYHTOBOS
WM BOJHAS.

[MOBHBIMM KOYECTBAMM, OMPEAENIOWMMM Er0 KOMMEPYECKME
NEPCNEeKTUBbI, ABMAIOTCH HE3UBUCMMOCTb OT LOPOrOCTOSLLMX O3POAPO-
MOB 1 MPOKTUYECKAS BO3ZMOXHOCTb B3/IETOB M MOCAAOK "30 OTOPOAOM”,
BLICOKMIT YPOBEHb 6E30MACHOCTH, YAOHCTBO XPAHEHUSA U NEPEBO3KM.

Mopn 6e30MNaCHOCTBIO B 3KCMYATAUMM Mbl MOHUMMOEM CNOCO6-
HocTb "Pporrn-2" cosepLlaTs NOCAaKy HA rPYHT MoBO TBEPAOCTH U
BOAy 6e3 orpaHuyeHuit no rMybuHe, BKIKOYAs OTMENM, 6ONOTO, TOH-
KWit nef, cHer - 6e3 pucKa KanoTaxa.

Pasmeprocts "®Pporru” He nckniodaeT HeobXoaMMOCTU PErMCTPa-
wn BoaayLHoro cyaHa. OnHAKO, MCKIIOYAETC OAHA U3 MIABHbIX CTATEN
- O3POAPOMHBIE 3ATPATHI HA XpaHeHue 1 obanyxwmeanve. ns cnopTme-
HbIX KNYOOB 3TO O3HAYAET BO3MOXHOCTb YHMTH 13 30HBI KPYMHOTO a3pO-
MOPTA C MHOTOYUCTIEHHBIMM OTPAHUYEHUAMM B 30HY OKTUBHOTO CMIOPTHB-
HOrO OTABIXA, HANPUMEP, Ha TypPOa3bl 1 axT-kybel. [MpoekT "Pporrn” mo-
XET CTATb BAXHEMLLMM SIEMEHTOM B OPIaHU3ALWM “"SKCTPUM-TYPOB" B BU-
€ BO3AYLUHbIX MYTELWECTBUIA MO YTBEPXAEHHBIM MOPLIPYTAM, (Hanpumep,
no "3onoToMy Konblly"), € OCTAHOBKAMM-MOCOAKAMM HQ XMBOMMCHBIX BO-
LOEMAX, NECHbIX MONAHAX, Nyrax. COMO noesa KpyrnorogmM4yHbIX NOETOB NoO
Kpacveeimm mectam Pocaun Ha netaroumx "xosepkpadtax”, daHTac-
TUYECKM MPUBIEKATENBHA N1 MHOTUX Noaen mupal [
Ces3b ¢ asTopom: vpmorozovnn@mail.ru

Puc.7. Mogens asyxmecrHoro camonerta c LLUBI "®porru-2"
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NPOEKTHPOBAHMNE N 3ANYCK HCCAEAOBATEALCKOIO

MOAYAR ANA MOHNTOPHHIA NAPAMETPOB
OKOAOIEMHON ATNOCOEPH

DIBOY BO "MockoBCkuit rOCyAAPCTBEHHbIN TEXHWUYECKMIA yHuBepauTeT nmern H. D. baymaHa (HaumoHanbHbI nccnenosaTensckui yHusepcuteT)”:
KacbsHoea Mapus AHgpeeBHA, creusanurer,

Yepkacosa MapuHa AnekcaHAPOBHA, CNELMANNTET,

Bepe3uHa CeetnaHa JIbBOBHA, K.T.H., JOUEHT;

[MAQO "PaketHokocmuueckas kopriopaums "Dreprus” nmenn C.IN. Koponesa™

3y6puukuii Amutpuii CepreeBuu, 30MecTUTENb MABHOMO KOHCTPYKTOPA

MpuBoasATca pe3ynbTaThl peanu3aLnu MoJIOJEXXHOro MPoeKTa rno pa3paboTke, U3roToB/IEHUIO U 3aIyCKy UCC/Ie[0BaTesbC-
Koro MoAyns AN MOHUTOPUHIa NnapamMeTpoB OKOJI03eMHOV aTMocgepbl. PelueHbl 3afa4u 6anincTu4eckoro rnpoeKTupoBa-
HUS, SHEPronUTaHus, CUCTEMbI OPUEHTaLNN MOAYJISA, €ro BbIBeZleHUs C TOMOLLbIO PaKeTbI#

HocuTensl Ha BbICOTY A0 KunomeTpa. OcyLecTsrieH MOHUTOPUHI napamMeTpoB aTMocgepsbl ¢ nepeaaqent TenemMeTpuyeckon
UHpopMaLMN Ha Ha3eMHYI0 MPUeMHYI0 CTaHLUIO.

The results of the implementation of the youth project on the development, manufacture and launch of a research module
for monitoring the parameters of the near#Earth atmosphere are presented. The problems of ballistic design, power sup-
ply, the module orientation system, and its launch with the help of a launch vehicle to an altitude of up to a kilometer have
been solved. The atmospheric parameters were monitored and telemetric information was transmitted to the ground
receiving station.

KnioueBble cioBa: ucciefoBatenbckuvi MOAY b, paKkeTa-HOCUTENb, METEOPOJIOruYyeckue napameTpsl, flaHHbIe TesieMeTpumn

Keywords: research module, launch vehicle, meteorological parameters, telemetry data

Beepenune

EcrectBenHoHay4HOe 06PA30BAHUE B COOTBETCTBUM C MUPOBBI-
MM CTAHAQPTAMM OPUEHTUPOBAHO HA NPOEKTHOE K NpobnemHoe oby-
yenme [1,2,3,4]. NMomuMo HEOBXOAMMOCTH YCBOEHMS TEOPETMUECKOM
M NPOKTUYECKON COCTABASIOLLMX NPUOBPETAEMbIX 3HAHMIA, AKUEHTbI
CMELLaIOTCA HO UX NPOKTUYECKOE MPUMEHEHME, HO GOPMUPOBAHMKE Y
CTYAEHTOB YMEHMA 1 HABLIKOB MPWMHMMOTb COMOCTOSTENbHbIE peLle-
HUA B pa3paboTke momenei, CTPATErnin, NMPOEKTOB MO PA3IUYHBIM
NPUKNAOHBIM MHXEHEPHbBbIM HAMPABIIEHNAM.

MpencrasneHHas B cTaTbe paboTa BLIMOAHEHA B PAMKAX MOMO-
né&xHoro obpasosaTensHoro npoekta Ha 6ase PakeTHokocmmyeckoii
Kopnopauum "DHeprusa”, NpenocTasuBLIEN HEOOXOAMMOE 3KCNepu-
MeHTanbHOe 06OPYAOBAHME M MCMLITATENbLHBINA MOMUIOH C HO3EMHOM
NPUEMHOM CTAHLMEN.

Llenbio paboTsl aenseTcs paspaboTka, U3rOTOBAEHWE U NpUMme-
HEHME MCCNefOBATENLCKOTO MOMYNA 1 MOHUTOPUHIA METEOPONOTK-
4ECKMX NOPAMETPOB OKONO3EMHONM aTMocdeps! (TeMnepaTypsl, AdB-
NEHMWs, COAEPXAHMA OKCMAA YIMEPOAa) C nepeaayeit TenemeTpudec-
KO MHPOPMALMM HO HOZEMHYIO MPUEMHYIO CTAHLMIO.

MeTopuka sakcnepumeHTa

MocTpoeHune skcnepmmeHTa BKOYANO:

% pPa3paboTKy CXEMbI W M3TOTOBNEHUE UCCIEAOBATENBCKOTO MO-
nyns;

% NPOBEAEHME MONHOTO LMKIA UCTILITAHUMA M MPEANONETHbIX MPO-
BEPOK CMCTEM MOAYNS;

%k 30MyCK MOAYNA HO 3AAAHHYIO BbICOTY C MOMOLLBIO PAKETbHI-HO-
cutens;

% MOHWTOPMHI NAPAMETPOB ATMOCHEPDI;

% QHQIM3 TeNemMeTpMmM annapaTa BO BPEMS NONETA;

% Mepefady AaHHbLIX HO HO3EMHYIO MPUEMHYIO CTAHLMIO;

% OnpefeneHmne MECTONONOXEHUS UCCNEAOBATENLCKOrO MOAYIS
nocne nNpu3emneHus;

% 06PABOTKY MOMYYEHHbIX AAHHbIX.

MpK NPOEKTUPOBAHMM MCCNEAOBATENLCKOTO MOAYIS UCMOMb3O-
BANACH KOMMbIOTEPHAs meToanka 3D-mopennpoBaHus. DnemeHTsl
KOHCTPYKUMM Nedatanick Ha 3D-npuHTepe noCioiHbIM HAMIABIEHM-
em TepmonnacTniHoro nnactuka PLA ¢ nosTopeHnem KoHTypoB umdb-
posoi Mopenu. CHNoBbIM KOPKACOM MOLYSISt CITYXMIA QIIIOMUHUEBAS
nAACTUHA.

B byHkumM ynpasnsioweit cuctemsl annaparta xoguno obecne-
YeHWe CBSI3M MEXAY CUCTEMAMM, BKloualoLLee:

% OUKCMPOBAHWME BPEMEHM OTAENEHWs annapaTa OT PAKETbI-
HocUTens;
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% BbIAQYY KOMAHA B MUIOTHYIO CUCTEMY;

% KOHTPOJb TEKYLLErO M NEPEXOM HA CREayoLLMit 3TN PaboTh;

% KOHTPOJIb 30PAAA AKKYMYIATOPHbIX GaTapen;

% cBOp METEOPONOrMYECKUX NAHHbIX.

Pewanuck 30a04m No M3MepeHuio pacnpefeneHmns Temnepary-
pbl M AABREHUA M ypoBHA copepxarusa okemnaa yrmepona CO Ha Tpa-
EKTOPMM CMYCKA M NOMYYEHUIO M MHTEPMPETALMM AAHHBIX 3-X-OCEBOrO
akcenepomeTpa.

B npouecce akcnepuMeHTa TaKXe NPOM3BOAMIMCE:

% 3060p NPob BO3AYXQ HA PASNMYHLIX BHICOTAX B FEPMETUYHbIE
KQMCyNbl AN MOCNEAYIOLLErO XMMUIECKOTO OHONU3A B NA6OPATOPHBIX
YCIOBUSIX;

% PE3EePBMPOBAHNE U3MEPEHMS AABNEHWS U TEMNEPATYPSI;

% OUEHKA TOYHOCTW OMPEAENEHUA BbICOTH NO 6APOMETPHUYECKON
dopmyne;

* NPOBEPKA NONYYEHHbIX OAHHbBIX 0ATYNKOB HA JOCTOBEPHOCTL,

% KOMMPOBAHWE AAHHBIX HA BHELIHMIA HocuTens (SD);

% onpepaeneHue mectononoxerus annapara (GPS).

B kOMNOHOBKY OTMOCHEPHOrO 30HAA BXOAMIU MATHI C 4ATYMKA-
MM, MUKPOKOHTPOMIEPOM, NEPEAATYMKOM M ABTOHOMHBIM UCTOUHM-
koM sHepronutaHus. Cxema mogyns ekntouana (puc. 1):

% MrKpokoHTponnep Atmegal28;

* pagnomonyns HC12;

% GPS-cucrema nosmumoHmMpoBaHms;

% NAT4YMK faBneHus u temnepatypsl BMP280;

% natumk temnepatypsl DS18B20;

% [ATYMK CofepkaHma okemaa yrmepoana MQ7;

% BbicoTomep (conap) HCSRO4;

% Tpu akcenepometpa ADXL345;

%k TPM PEefYKTOPHbIX EKTPOLBUIATENS.

Jemrarcas

i

* Awmegs 128 _J'_'_“D

_A

Puc.1. Cxema nopknioYeHUH B MCCefoBATENbCKOM Mmopyne
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B cootsetctBMM ¢ pa3paboTaHHOM AN MMKPOKOHTponnepa
NPOrpaMMOM B €ro 304041 BXOAMIO:

% "cnexerune" 30 NOKA3AHMSMMU AATYMKOB;

* "OXuaaHme" onpeaeneHHoro cobbITUsS AN 30BEPLIEHMS OfIHO-
rO UMKIA M HQYANA Apyroro;

* BblYMCNEHMe BbICOTHI,

% BKIIOYEHME M BLIKITIOYEHME [BUraTENeN No JOCTUXEHUM 30-
OOHHOTrO 3HA4YE€HUA BbICOTbl UITU an O6HOpy)KeHMM MNOBbILUEHHOIO CO-
nepxarms CO;

% Mepefaya AAHHbIX HO HO3EMHYIO CTAHUMIO M PEe3epBHAs 3a-
nmce Ha HocuTens SD.

3a60p BO3AYXA ANA AANBHERLLETO OMNPEAENeHUs HA 3ArpA3HEeH-
HocTb CO B 1aBOPATOPHBIX YCIOBMAX MPOBOAMICH HO PA3HBIX BbICO-
Tax. [lns 3TOM uenu MCnonb3oBANMCL MUHUATIOPHBIE KAMCYSbi-LLIMPULbI
C NOPLUHAMU, MPUBOAMMBIMK B ABMXEHUE C MOMOLLIO HUTEM, HOMATbI-
BAEMbIX HO BAN 3MEKTPOABUIATENs C PEeaykTopom (puc. 2, a,6). Mc-
NOMb3yEMbIE KAMCYbl M MOPLIHM COCTOANMU M3 HEAKTUBHOTO MATEPUA-
nQ, HE BLIAENAIOLIETO TOKCMYHBIX BELLECTB B OKPYXAIOLLYIO Cpeay.
D,BM)KGHMQ NOPLHA OrPAHMNYUBANOCH KOHTAKTHBIM AATHYMKOM, NO CPA-
BATHIBAHMIO KOTOPOrO 3MEKTPOABMUIATENb OTKIOYANCS. 3anOpHbIe
KNONQHBI TOMELLANNCL B BEPXHEN YACTM ANNapaTa, SNeKTPOABUIaTe-
1IN U PERyKTOPSI - B HMXHEM oTceke. [1o 3asepliernn 3a6opa npobbl
BO3AyXQA KAMCYNA rePMETUYHO 3AKPLIBANACH BO U36EXAHUE AONONHMN-
TENbHOrO NPOHUKHOBEHMIO BHYTPb BO3AYXA M3 BHELLHENR Cpefbl.

Onpenenexne KOOPAMHAT U BLICOTH 3060PA BO3MAYXA OCYLLIEC-
TBAANOCH C ncnonszosannem GPS u natunkos nasnerns u Temnepary-
pbl. [1ns OUeHKM TOYHOCTM NOKA3AHMIA AATYMKOB Ha Moayne Bbin ycTa-
HOBNEH J:LOI'IOJ'IHMTeJ'IbeIl:i KOMMNEKT OATYMKOB OABNIEHUA U TEMNEPATY-
Pbl. ﬂ.ﬂﬂ AHANM3A TOYHOCTH BbIHMCIIEHMA BbICOTHI B COCTABE AnnapaTa
Obin BKIIOYEH YIbTPA3BYKOBOI BeiCOTOMEP. [lna pesepsHOro coxpa-
HEHUA NoNyddemMblX B Npouecce nonetTa AAHHbIX HO 30HAe 6b|J'| ycTa-
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Puc. 2. KomnoHoBka uccnepoBatenbckoro Mogyns

HosnieH SD-HocuTens.

DKCNEePUMEHTANbHBIE AAHHbIE. M3rOTOBNEHHbIH MOLYNb MACCOM
meHee 500 r nomeuiancs nop obTekaTtens pPAKETbIHOCUTENS METPO
BOM AnuHbl. Ha nonuroHe pakeTaHocuTenb BLIBOAMMACH ABMrATENEM
co cpeaHeit Taron 50 H Ha seicoTy no kunometpa. Yepes sapaHHoe
BPEMst Mocrne CpabaTIBAHMS BLILUIMOHOTO 30PAAA MOAYIb BLIXOAMU U3
nop obtekatens paketsl. Ceasb ¢ MOaynem obecneymsanacs Yepes
HO3EMHYIO MPUEMHYIO CTAHUMIO. [JaHHbIE, NONyYeHHbIE HA NPOTSIXe-
HUM PABOTHI UCCENOBATENLCKOTO MOAYNA B BUAE 3ABUCUMOCTU U3Me-
PAEMbIX TAPAMETPOB OT BPEMEHM, NpeacTasnersl Ha puc. 3,4,5.
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Puc.5. Mokasanms patumka CO (TokoBbii curHan 4 MA Ha BbIxope AATYMKA
cooTBeTcTByeT Hyneesoi koHueHTpauuu CO)

BbiBOoAbl.

1. PaspaboTaHa 1 uarotoeneHa skcnepumertansHas 3D-moaens
MCCNEeaOBATENECKOTO MOAYASA ANt MOHUTOPUHIG GUSMUECKMX WM XMMI-
4EeCKMX MOPAMETPOB OKONO3EMHON ATMOCHEPSI.

2. OcyLLecTBReH 3KCNEPUMEHT MO 3aMyCKy PAKETHIHOCKUTENS C UC-
CNefoBATENLCKMM MOAYNIEM HA BOPTY U €ro OTAENEHUEM HA BLICOTE
BbIBEAEHMA.

3. BuinonHeHa 304040 Mo U3MEPEHUIO pPaCnpeaeneHms Temnepa-
Typbl, AGBNEHMa 1 copepxarusa okenaa yrmepoaa CO Ha TpaekTopum
CMycKa U Nepefaye TeNemeTpUIeckmnx AHHBIX HO HA3EMHYIO MPUEM
HYIO CTAHLMIO.

4. MNposeneH 3KoNorMieckuini MOHUTOPUHT NyTem 3a60pa Ha on-
pefeneHHbIX BHICOTaX Npob BO3AyXa ANS NPOBEAEHMS XMMUYECKOro
aHANM3a B NABOPATOPHBIX YCIOBHSIX.

5. C nomouwbio GPSmoayna onpepeneHo mectononoxeHue npu
3EMNEHUS UCCNENOBATENLCKOrO AnnapaTa. i

Jluteparypa:
1. UNESCO's first world report on engineering: lack of engineers is
a threat to development. UNESCO ORG. France. 2010.
2. Duderstadt J.J. Engineering for a Changing World. A Roadmap
to the Future of Engineering Practice, Research, and Education. The
University of Michigan, 2008. P.119.
3. Froyd, J. E.,, Wankat, P. C ., Smith, K.A. Five Major Shifts in 100
Yearsof Engineering Education // Proceedings of the IEEE.
2012.Vol. 100. May 13 th. 2012. P. 13441360.
4. Berezina S.L.,Safonov V.A., Babaskina L.I. Student research skills
development at University //Opcion. 2020. Vol. 36. No. S26.
P.13311347.
Ces3b c asTopamu: tenebris.agnus@yandex.ru
m89163214957@inbox.ru,
sberezina20008@yandex.ru, mityay.85@mail.ru



HGTOPHA

PenpuHTHOEe noBropenme crarbu XypHana “Aeurarens” Ne 6 2006

K 15-NETUH0 NEPBOIO B MWPE NETHOIO

WCNBITAHWA TNEPA HA XHAKOM BOAOPOAE

LIMAM um. N.U. Baparoea: Bauecnae AdpanacseBuu Bunorpapos, Bauecnas Jineosuu Cemenos, lOpuit Mouceesuu lWuxman

28 HoaGpa 2006 r. ucnonuunoca 15 ner co AaHA rlepaoro B Mupe nonerta runepaayxoaoro npauor -

rMI'Iep3ByKOBbIe NPSMOTOYHbIE ABMUIATENM PA3PAOATHIBONMCH B
CCCP ¢ 50-x ronos npouwunoro cronetms. B 1957 r. npodeccop E.C. LLle-
TMHKOB MoAan 3asBky Ha M3obpetenme [MIBPL, 1 Bnocneactemm nonyumn
aBTOpCKOE CBUAETENLCTBO. PaboThl, BhinonHeHHsie B 1950-1960-x ronax
8 Llentpe um. Kenpbiwa, rae torna paboran E.C. LLletnHkos, 8 LIMAM u
LIATW, nokasanm nepcnextmsHocTs nenonbsosanms [TIBPL ans asmaum-
OHHO-KOCMUUECKMX NIETATENbHBIX ANMAPATOB. Toraa xe 6bino onpegpene-
HO, YTO HaMBOMEE LEHHYIO M LOCTOBEPHYIO MHGOPMOLMIO O CBOMCTBAX
STUX ABMIQTENEN MOTYT AATH UX NIETHBIE UCTILITAHMS.

C koHua 1960-x ropos Benmch MCCNENOBAHMSA BOZMOXHOCTENM MPO-
BEAEHUS NETHBIX UCTbITAHMA. OrpaHUUEHHbIN OBbEM CTATHM HE MO3BONIS-
€T NPEefCTaBUTL CBEAEHMs O paboTax Mo netHbIM ucrbiraquam [MBPL, sbi-
NOMHEHHBIM 30 PyBexxom. OTMETUM TOMBKO, YTO NETHBIE UCTIBITAHWA -
nepssykosoro asuratens B CLUA npeanonaranucs euwie B8 1960-x ronax
HO pakeTHom camonete X-15, Ho peanbHO NepPBOE UCTLITAHUE MOLENH
[TIBPL Ha skcnepumeHTanbHom netatensHom annapare X-43A ¢ paket-
HOW CMCTEMOM BbiBEAEHUA BbINO NposeaeHo Tonbko B mapte 2004 r. As-
TOPbI BCE K€ HAAEIOTCS, YTO 3AUHTEPECOBAHHbIA YATATENb CMOXET COMO-
CTOATENbHO COCTABMTL NPEACTaBNeHme 06 3Tix paboTax no nyGrmKaLm-
AM B OTEYECTBEHHOM 1 3aPYBEXHOMN NedaTu.

Hanbonee UHTEHCMBHOA M LENEHANPOBNEHHAS AEATENbHOCTL B
061aCTU TMNEP3BYKOBLIX MCCIIEA0BAHMI HAYANACh B PAMKAX KOMMIEKC-
HOM nporpammel "Xonog", yreepxaeHHomn komuceuen INpesnamyma Co-
seta Munmncrpos CCCP B 1979 r. TonosHOM opranmsaumnen no paspa-
BOTKAM M UCTILITAHUAM ABUFATENEN HA KPUMOTEHHOM TOMIUBE B 3TOM MPO-
rpamme 6bin onpeaener LIMAM. Mo nporpamme "Xonon" nnaxmposa-
110Cb CO3AAHUE SKCnepUMeHTansHoro sogopoaHoro [TIBPL 1 npoeene-
HUE LMK ETO NETHBIX UCMBITAHMMA HA TUNEP3BYKOBbIX NETAKOLLMX N1A60-
patopusx ([J11). Han cospanmem IT1J1 "Xonog" v skcnepuMeHTansHOro
[MBPL non pykosopctBom u no TexHuueckum saparuam LIMAM pabo-
Tano 6onee 20 npeanpuathit u opranusaumii Munasranpoma, Mun-
0BOPOHBI U, BocneacTsuu, MHCTUTYTsl Akapemmn Hayk CCCP.

Beino onpepnenero, yto ang mcnwirarmii ITIBPL Hanbonee ueneco-
ob6pasHbl [T1JT ¢ pakeTHbiMM crcTemamu BeiBeaeHms. [ocne paccmoTpe-
Hua Heckonbkux TMnos [J1J1 B kayecTse OCHOBHOTO Gbin BHIGPAH KOHBEP-
CMOHHbIM BAPUQHT, Pa3PABOTAHHBIM HO 6Aa3e 3eHUTHOM PAKETHI KOM-
nnekca C-200 MKB "®aken". B MKB "®aken" coemectro ¢ LUMAM 6rina
paspaboraHa obLuas komnoHoska [J1J1 "Xonog", npomaao,uwno& obLias
cOOPKA M USTOTABAMBANCS CMELMANBHBIA OTCEK roNo-
BHOM 4QCTM C TUMEP3BYKOBBIM [BUIOTENEM M CUCTEMA-
Mn obecnedeHuns ero paboTbl, KOTOPbIM YCTAHABIM-
BANCS BMECTO LUTATHOTO 60EBOrO OTCEKA PAKETHI.
Cneupanmctel MKB "®aken” yuactsosanu B nogro-
ToBke v npoeeaeruu nyckos [T "Xonoa".

TMKB "Coros" cosmectho ¢ LIMAM, npeano-
XMBLUMM CXEMY XXMOKOBOLOPOAHOTO ABYXPEXMMHOMO
[TIBPL, obnumk asmratens 1 NPpUHLMILI €70 PEryMpo-
BAHMS, PA3PABATHIBAMM M M3TOTABAMBAMM SKCMEpPH-
MeHTanbHbIA asuratens 9-57. Cuctema asTomatuye-
CKOTO PErynMpOBaHHMS MOAAYM TOMIMBA Bbina paspa-
6orara u uarotoenena OAO "STA" (paree MKB
"Temn") Takxe cosmectHo ¢ LIMAM. B LIATU cosme-
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Pysum Mcaesmy KypanHep - nepsbii
pykosogutens pabot no runep3syky 8 LIMAM

ctHo ¢ LIMAM 6binu nposeaeHsl MCrbiTaHus MATIOPA3MEPHOM MOAENM
[TIBPL ¢ ronosHbiM otcekom [JJT.

HIMO "Kpunorenmaww" coemectro ¢ LIMAM BbinonHun komnnekc pa-
60T, CBA3AHHbBIX C CO3AAHMEM BOPTOBON CMCTEMBI XPAHEHMS M MOAAYM
XMIKoro Bopopoaa. MobunbHbIi 3anpABOYHBIA M TPAHCNOPTHbIMA XMAKO-
BOLIOPOAHbINA Komnekc 6bin paspabotar B LIMAM 1 skcnnyatmposarncs
coBmecTHO co cneupanctamu Muno6oporsl. OAO "TopusoHT" Bbinos-
HUINO HeobxoaMmMoe N0OBOPYAOBAHME CTAPTOBOM MO3WLMM KOMMIEKCA
C-200 v creraa ans TexHonornueckon nogrotosku [J1J1 "Xonog" k netHo-
My menbrarmio. B AO "Asposnextpuk” (MA3 "Osepsxurew”) seinonHeHs
nopabotku nyckosom cuctembl C-200 Ha CTAPTOBOM NO3MLMM NPUMEHU-
TenbHo K yanosuam crapta [T "Xonog". Myck [T1J1 "Xonoa" nposoamnm
coBmecTHO BoeHHocanyxaue nonmroHa "Capsl-LLaran”, corpyarmkm
MKB "®aken" u LIMAM.

B pa6orax no nporpamme "Xonog" y4acTBOBANM MHOMME COTHM CO-
TPYAHWKOB, HO BCE-TAKM [IOBHAS YOCTb UCCIIEA0BAHMIA M PA3PABOTOK Bbi-
nonHera B LIMAM. B mapre 1979 r. 8 LIMAM 6bina cosnaqa paboyas
rpynna ana paspabotok skcnepumentansHoro [TIBPL u ero cucrem,
CTEHHOBbIX UCTILITAHMI ABUMATENS, MPOEKTUPOBAHMS 1 U3rOTOBNEHMS GOp-
TOBOW CUCTEMBI XPAHEHMS M MOAAYM XMAKOTO BOAOPOAA U OBLLEN KOMMO-
HoBke ronosHbix otcekos [J1J1 "Xonog", noarotosku 1 nposeaeHus net-
HbIX MCTIBITaHMI. PykoBoauTenem 1o rpynnbl 6bin Ha3HaYeH npodeccop
P.U. Kypannep, B Hee Bownm cotpyarukn noapasgenermic 300, 500,
700, 005, 008, 009. B pasHoe Bpems HayuHOE PYKOBOACTBO STUMM Pa-
6otamu ocywectensamn P, Kypsurnep, O.A. Oropoanmkos, B.A. Cocy-
Hos, C.M. LLnsaxterko.

OrpomHbiit 06bem paboT Bbis BLINOIHEH OMbITHLIM MPOU3BOACTBOM
LIMAM. 3necsb msrotasnmeanmcs otceku [T "Xonon" 1 obopynosaH1e
na creHposbix Mcnbiranni [TBPI 1 ero cucrem. I paboTsl BENMCh Nog,
pykosoacteom lO.H. baparosa, A.B. Boporosa 1 A.M. TonyeHosa. Ha-
nbosnee aKTUBHOE y4ACTUE B PELLIEHMM BO3HUKABLUMX MPOBNEM MPUHUMA-
m IO.M. Wnxman, B.A. Burorpagos, M.B. Crpokun, P.B. LLux, I.T. Xa-
naH, B.H. Crpokun, B.A. Tpaues, P.B. Anberos, M.[1. MNetpos, B.A. Cre-
nanos, I.I1. Crenaros, A, KneankuH, A.H. AHtoHos 1 gp.

B 1991 r. saBepmnacs nporpamma MCCnenoBaHuin U npeanoneT-
Ho otpabotku [TIBPL 1 ero cucrem. 3a TpuHaauaTts net Goinm uccne-
JOBAHbI OCHOBHbIE 3IEMEHTHI U CUCTEMBI SKCniepumerTanbHoro [TT1BPL
(Bo3mYyX03060PHMK, KOMEPQ CrOPAHMS, COMO, CUCTEMBI BOCTIAMEHE-
HUS, OXTTOXKAEHMS, XOOHEHMS!, TOMIUBOMUTAHMS W pe-
ryIMPOBAHMA PACXOAA TOMAMBA), MPOBEAEHb! CTEH-
JOBbIE MCMbITAHUA Moaenel sopopoaroro [TIBPL,
13Y4EHbl OCHOBHbIE MPUHLMIBI, 3AKOHOMEPHOCTU U
0CcobeHHOCTM OpraHu3auMmn paboyero NPoLecca B
TpakTe Bogopoaroro [TIBPM, pabotatouwiero s aua-
nasoHe yncen Maxa noneta M = 3,5...6, paspabo-
TAHbI PEKOMEHAALMU MO KOHCTPYKLMM NIETHOTO BA-
puanta geuratens ans [JU1 "Xonon" ¢ cucremamm
TOMAMBHOTO OXIAXAEHUS W PErynMpoBaHus. B
1988 r. ana oTNAAKM CUMCTEMBI YNPABIEHWS PAKETbI
ObINM MPOBEAEHb ABA NETHO-KOHCTPYKTOPCKMX MC-
neirarua paketsl kommnekca C-200 ¢ ra6aputHo-
BECOBbIMM MOKETOMM TOSTOBHbIX OTCEKOB.
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[Mporpamma MccneaoBaHuii M NPeano-
NIETHOM OTPABOTKM BOAOPOAHOTO ABYXPE-
xumHoro [T1BPL] saseplumnnack ncnbiraxmsimm
NIETHOrO OBPA3ZLA SKCMEPUMEHTANBHOTO ABM-
raTens Ha rMNep3ByKOBOM CTEHAE C 0DaYBOM
npv M = 5. B 3tux ucnbiraHuax Geiiu nog-
TBEPXAEHBI NAPAMETPbI BO3AYX03060pHMKA
1 BO3MOXHOCTYM 3QMyCKA ABUMATENS C PO3XM-
rom kamepsl cropanus npr M = 5, nokasaHa
PABOTOCNOCOBHOCTL CUCTEMBI  OXIIAKAEHMS
MPY NOAAYE XMAKOTO A30TA, MOAENUPYIOLLEN
NOABOL, XMAKOro Bopopoad. Becero B pamkax
NPOTrPAMMBI  MPEANONETHBIX MCCNENOBAHMIA
[MIBP na crenpax BMI v LI-101 6binm ncnbi-
TQHbI MOKETHBIN OBPA3EL, M HECKOMbKO BAPH-
QHTOB MOJENEN ABMIaTENs, BKIOYAS NETHBbIN
obpaseL,

B centabpe 1988 r. noarortosky 1 npo-
segeHne netHoix ncnoiranmin AIMMBPL 1a 1)1
"Xonon" nopyuunu otaeny 012. Pykosoaute-
nem pabot 6bin HasHaveH B.J1. Cemeros, Ha-
y4Hoe pykosofcTso Bosnaranock Ha A.C. Py-
nakoea. C storo spemern Ha nommrore "Capbi-LUaran” uHTeHceHO
npogsuranock cosaanme crenaa C-57-012, npepHasHayeHHoro asis
MPEANONETHOM TEXHONOMMYECKOM noarotoeku 1 sanpasku [J1JT "Xonog".
HauanbHmkom creHpa 6bin HasHauYeH seayLumin MHxerep 2.B. Moposos.
Ha creHne CMOHTMPOBANM YHUKAMBHOE BAKYYMHOE M KOMMPECCOPHOE
060OPYAOBAHKE, MYSbThI U MMUTATOPSI AM1s NPOBEPKM BOPTOBLIX cUCTEM. B
skCnyaTaumio creqs 6uin npuHaT B Hosbpe 1990 r.

28 Hosbps 1991 r. 6bin ocyuiectsneH nepsbiit nonet [J11"Xonon" no
nonHoi nporpamme ¢ sanyckom [TIBPL. MNoarotoska nycka eeinosHs-
nace rpynnoi cotpyarmkos LIMAM: BJ1. Cemeroe (pykosoauens),
M.B. CrpokuH, 2.B. Moposos, P.b. LLux, IO.M. Luxman, I.I. XagaH,
O.®. MNoropenosa, A.H. Konuees, II1. bypoea, H.B. Caekux u
M.B. Cac (npencraeutens 3akasumka). DTOT KOMNEKTUB COBMECTHO C
BoeHHoCnyxawmmm 1 cotpyaHukamn MKB "®aken” seinonHun secs
TEXHONOTUYECKMMA UMK NOATOTOBKK U MYCKA PAKETbl OT AOCTABKM HA MO-
JIMTOH XXMAKOTO BOAOPOAA U3 ropopa Yupuuk (YabekucraH) no sanpae-
KM HQ CTOPTOBOM NO3MLMM BOPTOBOM EMKOCTM NPK MOMOLLM 06opYaO-
BAHMS M MO TEXHONOMMM, paspaboTtarHbim B LIMAM.

3adukerposaHHoe B nepsom nietHom ucnbiranun [TIBPL, makewm-
manbHoe yncno M cocrasmno 5,8. Opuratesns B NnepBOM NETHOM MCMbITA-
HuM npopabotan 28 ¢, B npoLecce NoneTa OH 4B BKIOYACA ABTO-
Matmyecku. Takum 06pasom, BEPBLIE B MUPE B YCIIOBUAX JIETHOTO MCTIbI-
TaHua BbiNa fokasaHa paboTtocnocobHocTs rmnepssykosoro MBPL.

B xone netHoro mcnsitanus xuakosopopoaHsii [TIBPL, ¢ cucre-
MOMM TOMIMBHOTO OXIIAXAEHWUA U PErYSIMPOBAHMS PACXOAA TOMMBA
paboTtan npu 4O3BYKOBOM M CBEPX3BYKOBOM CKOPOCTAX NMOTOKA B KA-
mepe cropanumsa. dxkcnepumentansias CAY [TIBPL noatsepamna sa-
ABNEHHBIE XAPAKTEPUCTHKM, HOPMASbHYIO PABOTOCNIOCOBHOCTL U
obecneynna 3anyck ABUraTens, a CUCTEMA OXIIAKAEHUS MOAAEPXANA
pPaboTOCNOCOBHOCTL ABMraTens 6e3 HaPYLLIEHWS ero KOHCTPYKTUBHOM
LENOCTHOCTU. PesynbTaTel NeTHOrO UCALITAHMS MO3BOAMAM CHOPMM-
POBATH NPEACTABNEHWE O PABOYEM MPOLECCE M MOPAMETPAX SKCre-
PUMEHTANBHOTO ABUrATENs (TArOBO-5KOHOMWYECKME NAPAMETPLI ABK-
ratens M NapameTpsbl, XAPAaKTEPU3yoLMe 3PPEeKTBHOCTL PaboTsl
€ro y310B 1 CUCTEM), O TAKXKE OMPEENNT HOMPABIEHUSA AANBHENLINX
MCCNenoBAHMA, HANPABMEHHLIX HO COBEPLIEHCTBOBAHME ABUraTens,
[JU1 m TexHuyeckmx cpencte neTHbix ucnbiraHmi [T1BPL,

YKazaHHOE COBbITHUE MONYUHIO LUMPOKMI OTKIMK B MUPOBOW Mpec-
ce, a UMAM sasoesan nepenossie nosuumm B 061aCTU rMnep3sByKOBbIX
McCnenoBaHmiA. PaboTa nomyuuna BLICOKYIO OLEHKY HOy4HOM obLecT-
BEHHOCTM BO BCEM MUpe, paa cotpyaHmkos LIMAM Bo rmase c ero Ho-
yansHkom J.A. OropopaHmkosbim B 1993 1. Bbin HarpaxaeH rpamoTa-
MM M namaTHBIMK Meaansmu Pepepaumnmn kocmoHasTHku Poccun 1 sono-
TbIMU MEAANAMIM MEXIYHAPOAHOTO OBLLECTBA A3POAMHAMMKM U KOCMO-
naetmku CLLIA 3a Bbinarouleecs noctmxermne B 061act 0CBOEHUA KOC-
moca. Pykosoautenn pabot - B.Jl. Cemenos, M.B. CrpokuH u
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Corpyannkmn LUMAM - cosparenu akcnepuMeHTansHOro xmuakosogopogHoro asyxpexmmHoro [TIBPL u runep3sykosoii netato-

wes naboparopuu "Xonog", 1992 r. Cupsr (cnesa Hanpaeo): B.A. Bunorpagos, I.I1. Byposa, I.M. Crenaxos, O.®. Moropesno-
sa, B.A. CocyHos, [.A. OropogHukos, IO.H. bapaHos, O.M. LLnxmaH, B.H. CrpokuH, M.B. CrpokuH, JI.A. Benocroukmii,
PB. LLnx. Crosr: A.A. OionmH, B.®. Kapruna, T.®. Cokonosa, ®.4. Kocopotmkos, O.M. Marioposa, A.H. Konyees, A.M. Ton-
yeHos, O.b. MyxuH, A. CeiipetanHos, B.J1. Cemeros, B.A. [paues, A.H. Muxasinos, b.M. KysbmuH, I.T. XagaH

tO.M. LLnxmaH - cranu obnapatensamm 30n0Tbix Meganen Accoumaumm
asuapsuratenectpoerus (ACCAL) Poccum.

[anbHeimne ncnbITaHms SKCNePUMEHTANBHOTO XMAKOBOAOPOAHOMO
OIMBPL Ha 1)1 "Xonog" 8 1992 1 1995 1. npoBoannmncs no KOHTPAKTaM
¢ HauponansHbim HaydHbiv uentpom Pparupmn (ONERA), a 8 1997 u
1998 rr. no koHTpakTy ¢ HaumoHanbHbiM kocmuueckmum arentcreom CLUA
(NASA). B npoBeaeHn nonetos y4acTeoBany Takxe y4eHsie Kasaxckoro
rOCYAOPCTBEHHOTO yHUBEPCUTETA M HaunoHanbHoro ueHTpa paguosse-
kTpOoHMKM U cBasn. Coctae Hpuraasl ot LIMAM B ocHosHOM octarncs
npexHum. B pasHoe spems B pabotax no IMIBPL ysactsosanm 1 apyrve
cotpyarukmn LIMAM: A, Mearos, EM. Tanankud, HW. Bapnamosa,
O.B. Myxun, B.C. KopsaruH, H.H. Kobuises. Mpn nocneaHem mcnbimaxmm,
nposegeHHom B 1998 1., 6bina gocturHyTta ckopocts noneta M = 6,5. Pe-
3ynbTaT OcTaBancs HenpessomnaeHHbIM 10 2002 r., a sKCnepUMEeHTANbHBIA
[BUIATENb TAKOM Xe cxembl, narotosnerHbiin 8 KBXA, npopaboran 6onee
77 c 6e3 pa3pyLIEHUs KOHCTPYKLMM.

LG LT

Ha dpore HecomHeHHbix ycnexos B8 obnactu cosaanma [TIBPL 8
CLUA v ABcTpanuu cnefyet OTMETUTb, YTO B OTIIMUME OT 3APYOEXHbIX
obpasuos Ha [J1JT "Xonoa" sKcnepuMmeHTanbHbIA ABUraTENb ABASICA
NPAKTUYECKN MOSIHBIM AHANOTOM PEeasibHOTO OBUTaTENA. EFO npoTOoY-
HbI TPAKT OXIIAKAANCSA TOMAMBOM, ABUTATENL PABOTAN NOA ynpasne-
HUMEM BOPTOBON CUCTEMBI PETYIIMPOBAHMS, COBMELLABLIEN bYHKLMM
YNpaeneHUsa pacxogom TOMMBA MO BHYTPUOBUTATENbHLIM NAPAMET-
PAM M OMATHOCTMKM MAPAMETPOB PaboYero NPoLUecca v TemIoBOro
COCTOSIHMSI SNIEMEHTOB KOHCTRYKLMM.

BaxHbIM BOCTVXEHMEM SBNSETCS TAKXE PA3BUTUE METOLOB MCTbI-
TOHUA M AHONKU3A NONYYEHHbIX OAHHbLIX, MO3BONAOLEE MO PE3YyNbTA-
TAM M3MEPEHMHM OMPEeaensTb NAPAMETPbI ABUTATENS U 3D DEKTUBHOCTb
paboyYero NPOUECcca B y3nax U cUcTemax (Tara, KosdduumeHT nonHo-
Tbl CrOPAHMA TOMAMBA M T.M.), G TOKXE BLIMOMHUTL BEPUPUKALMIO MO-
TEMATUYECKMX MOAENEeN paboyero mMpouecca C y4eTOM XMMUMYECKMX
PEAKLMIA TOPEHMS BOZOPOAA B MPOTOYHOM TPAKTE KAMEPbI CTOPAHMS
skcnepumerTansHoro [TIBPL. m

HCTOPHA
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TYPBYNEHTHOGTD

NEPEXOAHbIH NPOLECC

OT AAMWHAPHOIO K BHXPEBOMY

®IBOY BO "MoCKOBCKMI QBUALMOHHBINA MHCTUTYT (HAUMOHANLHBIM ccneaosaTensckuit yHmnsepcutet)” (MAN):
IOpwuit Muxaiinosuy Kouetkos, 4.7.H., npodeccop
Huxona IOpbeBuuy KoueTkos, .1.H., cTaplimit npenoaasaterns

Ha 6a3e HOBbIX 3KCepUMeEHTallbHbIX pPe3y/bTaToB, MOJIy4eHHbIX METOAOM ropsidyesi Bulyanusauuu, a Takxke
TeopeTUYeckoro aHanusa MpoLeccoB TYypOy/eHTHbIX Te4YeHu, Obin paspaboTaH meTond MPOrHo3a UX MOsIB/IEHUS.
Moka3aHo, 4YTo paccMaTpuBaeMbiNl TPaAULIMOHHO MEPEXOAHbIV PEXUM SIB/ISIE€TCS BOJIHOBbIM, Pa3BUBAIOLNMCS
PEXUMOM, NepexoAsiLNM MoCTeNeHHO oT Bo/IH TonmuHa-LUAUXTUHra K rpagueHTHbIM BosIHamM KesnbBuHa-lenbmronbLa.
MpenenbHbIM COCTOSSHUEM, 3aBepLUAIOLMM BOJIHOBOU MepexoAHbIN MPpoLecc, SIBNSIeTCS HacTyn/ieHue rpagueHTHou
KaTacTpogbl, MOMEHT BO3HUKHOBEHUsSI KOTOPOW COBMNaAaeT ¢ Ha4yasioM TypbOyneHTHOCTU. DTUM Ha4yanom siBnseTcs pakt
rnosiB/ieHUs NepPBbIX BUXPEN - MPoAosibHbIX Buxpeu Tevinopa-reprnepa. B pesynbtate aHannsa ycTaHOBII€Hbl YAC/IEHHbIE
3HayeHUs1 rpaHuL, rnepexopga v paspaboraH MeTon MpPorHo3a TypOyneHTHOCTU, 3ak/oYaloWwmiics B aHanu3e rnoTroka
(A03ByKOBOVW WM CBEpX3BYKOBOWV), pexuma obTekaHUs Tena wauv KaHana (aHanv3 3Haka rpagveHTa BaBlieHus)) v
cobcTBEeHHO onpepeneHne paboyero nHTepsana rno Yuciam PeviHonbAca. YCTaHOBIIEHO, YTO TypOYy/IeHTHOCTb HAaCTYMuUT,
e Yucna PeviHonbAca nonagyT B UHTEPBAaJl OT KPUTUYECKOro 3Ha4YeHUsl [0 3HaYeHUsI B KPUTUHECKOM ce4YeHUU comnna
(KpUTHYecKkme ycsioBus rno TepMoanHaMmuKe).

On the basis of the new experimental results obtained by the hot visualization method, as well as the theoretical analy-
sis of the processes of turbulent flows, a method for predicting their occurrence was developed. It is shown that the tra-
ditionally considered transition mode is a wave-like, developing mode that gradually transitions from Tolmin-Schlichting
waves to gradient Kelvin-Helmholtz waves. The limiting state that completes the wave transition process is the onset of
a gradient catastrophe, the moment of occurrence of which coincides with the beginning of turbulence. This beginning
is the fact of the appearance of the first vortices-the longitudinal Taylor-Gertler vortices. As a result of the analysis,
numerical values of the transition boundaries are established and a method for predicting turbulence is developed, which
consists in analyzing the flow (subsonic or supersonic), the flow regime of a body or channel (analysis of the sign of the
pressure gradient) , and the actual determination of the working interval by the Reynolds numbers. It is established that
turbulence will occur if the Reynolds numbers fall within the range from the critical value to the value in the critical sec-
tion of the nozzle (critical conditions in thermodynamics).

KnioueBble cnoBa: Typb6yneHTHOCTb, rpagueHTHasl karactpoga, namuHapHo-TypOy/neHTHbIN repexos, MPOrHo3
TYpOYyneHTHOCTH.

Keywords: turbulence, gradient disaster, laminar-turbulent transition, turbulence forecast.

[Mashas TPYAHOCTb 3KCMEPUMEHTANBHOTO M3ydeHus TypOyneHT-
HOCTM OMpeaenseTcs AByMs €€ XAPAKTEPHBIMM CBOMCTBOMU. ITO
BbICTPOTEKYYECTb M MENKOMACLWITABHOCTb, DT IBA CBOMCTBA, HAKA-
AbIBASCH APYT HA APYra, HE MO3BONAOT 3aPUKCUPOBATL TOHKME TypOy-
NIEHTHBIE CTPYKTYPbI 0BbIYHBIMM METOAAMM. PaHee yxe rosopunocs o
meTome ropadeit susyanmsaumm [1]. OH ocHoBaGH Ha aHanuie oTne-
4ATKOB HO YHOCMMOM NMOBEPXHOCTU MOCTE BO3AEMCTBHUS HO CTEHKY Bbl-
COKOIHTANBMUIMHOIO NOTOKA. B kayecTse yHOCUMBIX CTEHOK Anst 3TOro
METOAA B OCHOBHOM MPUMEHSIIOTCSA MOMMMEPS!, PA3PYLIAIOLLMECS MO
30KOHOM JIMHEMHOTO MMPONK3a. Yalle BCero ans sToi Uenm B Ka4ecT-
BE MATEPUMANA MCNonb3yoT ¢Toponnact. Ha droponnacre ortneya-
THIBQIOTCA YeTKMEe Crieabl 63 3aMA3bIBAHUSA AAXKE CAMbIX MENKMX HIO-
aHCOB. Ha HEM XOPOLLIO MPOSBASIOTC OCTPLIE KPOMKM, A MOBEPXHOC-
TH HQ NAOMUHAPHBIX YYOCTKAX BLIMSAAT OTNONMPOBAHHBIMU. YUnTHIBAS,
4TO B OTAIMYME OT APYIMX MOSIMMEPOB GTOPOMIACT MOCNE BbIKIKOYEHMA
ABUraTENs HE IOropPaeT (Kak, HANPUMEP, MONMMMETUIIMETAKPMUAAT) U HE
NNABKTCA (KaK NOAUSTUNEH), HO HEM MOXHO BOCMPOW3BOANTL BLICTPO-
Tekyune U menkomacltabrbie notokn. OcobeHHOo BaXHOM 3aaayen
TYPOYNEHTHOCTU ABAAETCA 304040 NAMUHOPHO-TYPBYNEHTHOrO nepe-
xona. CMEeHa pexXMMOB TEYEHMS MPUBOAUT K MPUHUMIUANEHO BAXKHbIM
CUTYALMAM MPU SKCMIYATALMM PAKETHBIX ABUTATENEN U MPOMBILLNEH-
HbIX SHEPTETUYECKMX YCTAHOBOK, BOAHOTO M BO34YLUIHOMO TPAHCMNOPTA,
KOHCTPYKLMIA MEAMUMHCKOTO v BLITOBOTO HasHaueHus. Hactynnenwe
TYPOYNEHTHOCTU PE3KO MEHAET PEXUM OBTEKAHMS, MEHSIET PEXMM
TpeHus rasza o nosepxHocTs. OHA MPUBOAUT K AOMONHUTENBHOMY HOr-
pEeBY KOHCTPYKLMM, YOCTO K NPOTrapam. TypbyneHTHOCTb cnocobeTay-
€T BO3HUKHOBEHMIO HU3KOYACTOTHBIX M BbICOKOYACTOTHBIX HEYCTONUM-
socTeit. B HacToswee Bpems HacTynneHne TypOyneHTHOCTU HUKAK He
0b6bACHANOCH TEOpeTUYECcKU. [TPOBOAMNOCH CPABHEHWE MHEPLUMOHHBIX
W BASKUX CWI, YTO MO3BOMSIO SKCMEPUMEHTANBHO HANTH KPUTEPHI 10-
MUHapHO-TypbynenTHoro nepexoana Rekp (kputnueckoe umcno Pei-
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Honbaca). Bnepsbie uncnenHoe snauenne ero onpepennn cam Oc-
60opH PeliHonbac, kKOTopbI 1 OTKPLIN ABneHue TypbyneHTHocTH. A aa-
nee, Nocne NosBNEHUs ero PaboT, BbINIO MHOTO MOMLITOK YTOUYHUTL 3Ty
undpy. B cBAsK C 3TUM yMECTHO BCMOMHMTL BbINONHEHHbIE Becnpeue-
[EHTHO NO OXBATY M TO4YHOCTM paboTtsl Meana Mnbmya Hukypanse.
Ero sHamenutas rpaduueckas saemcumocts "Hukypaase no Pei-
Hombacy” (puc. 1) He noTepAna A0 CEroAHALIHErO BPEMEHM U, BUAMMO,
HUKOTAQ HEe NOTepAeT CBOEro 3Haverus B Oyayuwem. Ha 6ase stoit 3a-
BMCMMOCTM BbINO 30MUCAHO ABA BAXKHBIX 30KOHA. DTO 3aKOH [areHa-
[Myasenns ans NOMUHAPHOTO TeyeHws 1 3akoH bnaswyca - ans Typ6y-
NEHTHOTO. 30KOH A/1sh NEPEXOAHON 0BNACTU OT NAMUHAPHOCTH K Typ-
BYNEHTHOCTU rPAdGUUECKM TOXE BbiNl MOMYYEH, M OH YKIOALIBANCS B MH-
Tepsan no uncnam Peitnonbaca ot 1000 go 4000. MutepecHo, uto
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kputnyeckoe uncno Peitnonsaca 2300 (ans Tpy6bl) HaxoauTcs npw-
MEpPHO B cepeauHe 3Toro MHTepsana. B pa6orte [2] ans storo mHTep-
BANQ TAKXE GbING MOMYYEHA MHTEPECHAS 30KOHOMEPHOCTb. [lna 6es-
PA3MEPHOrO TPEHMS MOYHYaNach CTENEHHAR 30BMCMMOCTb C MOKA3A-
tenem 0,8. AHanornuHas 3aBMCMMOCTb Bbina nonydeHa Muxeesbim [3]
Ans BbluMcneHus yncna Hyccensra.

Mrorne paboTsl roBOPAT O TOM, YTO NEPEXOAHbI Neproa AOCTA-
TOYHO CIIOXEH MO CBOEM CTPYKTYPE M MPAKTUHYECKM M3-3Q MANOCTU PA3-
Mepa He [oCTyneH ans udydenus. [ostomy otcyTcTBytoT paboTsl no
€r0 MCCNEAOBAHMIO: B IMTEPATYPE BCE OFPAHMYMBAETCH KAYECTBEHHBIM
M, K TOMy €, HENOAPOBHBIM OMUCAHMEM 3TOMO MPOLECCA, MO KOTOPO-
MY NPOKTUYECKM HET METOAMK PACYETa TpeHus u Tennoobmera. Oc-
HOBHOE M3ydYeHWe BeAETCS B IAMMHOPHBIX M TypOyneHTHbIX 06nacTsx.

SkcneprMeHTanbHbIe NPEANOCLITKM

[Mpn paspaboTke TEOPETUHECKMX OCHOB NAMMHAPHO-TYpbyne-
HTHOro nepexona bynem 6A3MPOBATLCA HA SKCMEPUMEHTASbHbIX
ACHHbIX, MOMYYEHHbIX HO MOJENbHbIX ABUTATENSX METOLOM rOpAYer
suayanusauun. OfHUM M3 TOKMX ABuratenei Guin ABMraTens C Ana-
meTpom kamepbl 150 MM M AMAMETPOM KPUTMYECKOTO CedeHums
22 mm [4]. MapameTpbl B kaMEPE w1 COMNMe 3TOrO ABMUIATENS B 3ABM-
CMMOCTU OT 30404YM MOTIIU BbITh MPEACTABNEHb B CAMbIX PA3UYHBIX
BOPMAHTOX, O MX KOMMIEKTALMS UMETb CAMBIE PO3MUYHBIE KOHPUTY-
pauuu. YHOCUMbIE CTEHKM COMIOBOTO GNOKA M3rOTABMAMBAMMCH M3
dTOPONNACTa, O TEMNEPATYPA OBTEKAIOWMX MX MPOAYKTOB Cropa-
HWs Bbina Ha yposHe 3500 K.

Mccnenosanuck pasnuyHblie KOHGUIypaumu KOHOMOB U COMer, HO
ocobbiit HTEpPEC NpeacTaenano mapkoe conno Jlasang, kotopoe ¢
OLHO¥ CTOPOHBI MO3BOMSNO NPEACTABUTL FEOMETPUYECKM TPYDY nepe-
MEHHOTO CeYeHMsa, a C APYroi obecneunTs yCKOPSIOLWMIACS NOTOK C ne-
PEMEHHbIMK rpaameHTamu aaenenus. Ha puc. 2 u 3 nokasaHbl ciegp
MOTOKA B 30HAX MEPEXOAHBIX MPOLECCOB, HOXOAALLUMXCA HEMOCPEa-
CTBEHHO 30 30HOM JIAMUMHAPHOTO PEXUMA.

Buaro, uto cobcTBEHHO 0BNACTL TIAMUMHAPHOTO TEYEHUA HA CTEH-
ke abCoMoTHO MaaKas, Kak Gbl OTNONMPOBAHHASA. 30 HEN C HEKOTOPO-
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ro PacCToaHus cnepyet obnacTb, rae NPUCTEHHbIN NOTOK cbopuTcs,
npuyem ero chopkM NMPEACTABAAOT NEPUOAUYECKYIO CTPYKTYPY M HA-
NOMMHQAIOT Criefibl OT BOSIH. DTO - BONHbI TonmuHa-LUnnxtunra. Xapak-
TEPHBIM ABMSETC UX MEPUOAMYHOCTb, COBMAAGIOLLAA C MEPUOaMY-
HOCTBIO MPW NIMHEMHOM peLueHun 3aaaum o6 yctonumnsoctu. C ysenu-
yeHunem uncna PerHonbaca 3Ta neproanyHocTs nponagaet. 3aaaya
CTOHOBMUTCS HENMHENHOM. TaKylo 30404y HA3LIBAKOT 3aaa4ei Xonda,
OHO UCCIEAYET TPAAMEHTHYIO BOSIHY B HENMHENHOM NMOCTAHOBKE. DTA
BONHA XAPOKTEPHA TEM, YTO YAANEHHAS OT CTEHKM BEPXHAS YOCTb BON-
Hbl YCKOPSIETCS M MEPBOHAYANBHO CUHYCOUAAILHAS BOHA BbITATMBAET-
cs Briepes, 06pasyst HECUMMETPUYHYIO BOJTHY C HOKIIOHOM K ocu. [o-
006HbIE BOMHLI HO3LIBAIOTCA TPAAMEHTHbIMKM BOMHOMKM KenbeuHa-
lensmronbua. TPOAMEHTHOS BOMHA CUIBHO UCKPUBISET SKCMO3MULMOH-
HYIO MOBEPXHOCTb CTEHKM momenu. HacTo Takue BOSHbI TONMMHA-
LUnuxTuHra, npexoasiume 8 rpaameHTHsle BonHbl KenbeuHa-lensmrons-
LO MOXHO HABMIOAATL HO MOpe. TaK, YAANEHHbIE YYaCTKM MOPCKMX
CNOEB BCErAa NPAKTUYECKM TAMUHAPHBIE Mpw LwTopme. bvmxe k Gepe-
Iy OHM PO3BMBAIOTCS B CUHYCOMAQIBHBLIE M COBCEM MPU MOAXOAE K M-
AIbIM TYBUHAOM OHM CTAHOBSTCS rPaaMeHTHbIMKU. JocTuras onpeaeneH-
HbIX MAPAMETPOB, BOJTHbI MOTYT OBPYLIMBATLCA. DTO NPEAENbHAS KOH-
durypaums BOMHLL. TOrga HACTYNAET TPOAMEHTHAS KATACTPOdaA
(puc. 4) - cylecTBOBAHME BOMHOBOrO NEPUOAA TEYEHMS HA 3TOM 30-
KaHYMBAETCA.

MOXHO CYMTATH, YTO CUTYALMSA NOATOTOBNEHA K MEPEXOAY K Typ-
ByneHTHOCTU. [Tpexae Yem nepeinTu K CreayloLlen KOHGUrypaumm
eLe pas chopMyrMpyem NoHATHE TypOyNeHTHOCTb. MTak, TypbyneHT-
HOCTb - 3TO TAKAs KOHGUIYPALMSA TEUYEHMUS, MPK KOTOPOM 0ba3aTens-
HbIM OTPUOYTOM SIBNSETCS MPUCYTCTBME B MOTOKE BUXPS, TO €CTb BPA-
werus (rot v) unu 6Gonee BoicokoanddepeHUMPOBAHHON MPOU3BOAHON
- kpyueHus (rofrof v). D1 aBa oNepaTopa, OAMH 3ABUCALLMIA OT APYro-
ro, ABMAOTCA XApaKkTepucTnkamu TypbynentHoctu. OTcyTcTere Bpa-
LLEHWS MM KPYYEHMS XOPAKTEPU3YET MOTOK KAK IAMUHOPHBIN.

Mocne caenaHHbIX ONpPefeneHunit BEPHEMCS K CTPYKTYpe MOTOKA.
[la, BonHosoit nepuop Tederus sakoHueH. OH Hauancs ¢ "matbix" Bon-
HOBbIX BO3MYLLEHUI WM AOCTUT TPAAMEHTHON kaTacTpodbl. OueHku,
NPOBEAEHHbIE MO PE3YNLTATAM OMUCAHHBIX SKCMEPUMEHTOB, MOKA3A-
K, 4TO uncno PelHonbaca kak B HAYAne 3TOro NepPUoad, TaK U B KOH-
ue ero NpUbAN3UTENLHO COBMAAAIOT C IPAHULAMK MHTEPBANA nepe-
xoaHoro pexuma teuenms [1000, 4000]. JaHHbiin kKauecTBEHHbIN Me-
TOA A9 KONMYECTBEHHbIX OLLEHOK HefoCTaToYHO ToueH. CneayeT npo-
BECTU CUCTEMATMYECKME UCCIEAOBAHUA METOAOM YHOCO MAcChl U 60-
flee TOYHO MOMYYUTL STU FPAHMLBI, HO B AAHHBIA MOMEHT BOCMOb3YyeM-
cs onbiTamn Hukypanse, npuHUMas OTMEYEHHbIE TPAHMLBI KOK TPAHU-
Libl BOJTHOBOTO PEXMMQ.

Y7o e panbwe? [pagMeHTHas KaTacTpoda ABMAACH HAYANIOM
30pOXAEHNs TYPOYNeHTHOCTH. BHeLwHUI no oTHOWeEHMIO K rpagmueHT-
HOM BOSIHE MOTOK, OBTEKAEMbI €& B HENOCPEACTBEHHON BNn30CTH,
OTPLIBAETCS KAK 30 OBPATHBLIM YCTYNOM M MAAAET HA MOBEPXHOCTL OC-
HOBQHMs. YAAP MOTOKA O XMAKYKO MOBEPXHOCTb OCHOBAHUS SIBNSETCS
npuumnHoOn noseneruns suxpen Tennopa-feptnepa [5]. Takue suxpwu
XOPOLLO M3YHYEHbI U MPUYUHA UX MOSBIEHUS - TEYEHUE BAOMb KPUBOMM-
HEMHOM NOBEPXHOCTU, NMMBO BAOML NOBEPXHOCTU C PE3KO M3MEHSIO-
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weics kpusuaHok. Nanasi Nog yrimom Ha 3Ty NOBEPXHOCTb, MOTOK HA-
YMHAET OBUTATHCA B BYX HAMPABNEHUAX. ECTeCTBeHHO - 3TO NPOJONb-
HOE [IBUXEHME BAOMb CTEHKM, O TAK Xe, €CNN 3TO COMNO UK LUIUHAP,
B OKCMOMbHOM HANPABAEHKK. Ho B akCansHOM HANPABIEHUM OH MO-
XeT ABUIaTbCS TONBKO BPALLASCH COBMECTHO CO CHOPMMPOBABLLMMCS
CMEXHBIMK BUXPSAIMU. [lpyrimi cnoBamu, B OMpefeneHHOM BS3KOM
Cr10€ MOTOKOM BLIGMPAETCS MACLLTAD, B KOTOPOM YKIOALIBAIOTC OAK-
HOKOBbIE MO PA3MEPY BUXPU. VX BAOMb OKPYKHOCTHM YETHOE KOMMYECT-
80. OHH, ecTecTBeHHO, NAPHbIE 1 BPALLAIOTCS MOOYEPEAHO B PA3HbIE
CTOPOHbI. ABCOMIOTHOE ABMKEHWE 3TOTO MOTOKA Y CTEHKM - BUHTOBOE.

Ha puc. 5 nokasabl cneabl 3Tux NPOJOSbHbIX BUXPE, NOyHYeH-
HbIX 30 OBPATHBIM YCTYMOM HA MOBEPXHOCTU COMAA.

Buxpu oueHb perynapHbl 1 BO3MOXHO MPOU3BECTU UX KONMYECTBEH-
Hyto 06paboTky. Ho rmasHoe He Mx BHELHAs KpacoTa, a UMEHHO TOT
aKT, UTO 3TO TE€ CAMBIE MEPBLIE BUXPU, KOTOPLIE HOM FOBOPST O MOSB-
nenun TypbyneHtHocT. Bot onol Hauano typbyneqtHoct. 310 - noss-
NeHME NepBbIX BUXPEN. A eLLé TOUHEee - 3TO rPAAMEHTHAS KATACTPOdA.
To ecTb nosiBreHre TAKOM KOHOUIYPALMM rPaaMEHTHOM BOMHbI Kernb-
BUHO-[€MbMronbLa, MPK KOTOPOM CPLIBOETCH OMbIBAEMbIR 13rvb (M3-
nom) eé noTok u obpasytoTca nepsbie Buxpu. B pabote [6] meTonom
AbIMOBOW BM3YQnM3ALMM TAKXE YAANOCh 3apHUKCMPOBATL NOCIEN0BA-
TeNbHblE CTAAMKM NAaMMHaPHO-TypOyneHTHoro nepexopa. Ha puc. 6
YETKO BMOHbI 3APpOAMBLUMECA NPOJOSIbHbIE BUXPMU.

Takum 06pa3om, B COOTBETCTBUM C MPOAENAHHBIM GHANMU3OM,
CrefyeT CUMTATh KPUTUUECKMM YKCTIom PeRHOMbLACO MPaBYIO rpaHmLy
sonHosoro untepsana Re,, = 4000.
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TeopeTtuyeckmue npeanockIku

Hayano TypbyneHTHOCTH MOXHO OMMCATL TEOPETUYECKM C MPU-
MEHEHWEM M3BECTHBIX YPOBHEHMA COXPAHEHMUS: MMMYNbCOB, SHEPIMK,
anbdysun. Ons 3Toro caenaem HekoTopbie BEKTOPHbIE Npeobpaso-
BAHMS, BLIAENUB MPK 3TOM YXKE M3BECTHBIE OCOBEHHOCTU TEYEHUS U ET0
3akoHomepHocTH. Hanpumep. ussectHo, uTto ypasHeHwe Hasbe-
CroKkca, 3anMcaHHOE B BEKTOPHOM (POPME, XAPAKTEPM3yeT HEKMi
sekTop. D70 BekTop Hasbe-Crokca. A pas Tak, TO 3TO ypaBHEHME 3a-
MUCAHO BAOMb NIMHMI TOKA. ABCOMIOTHAS CKOPOCTb, OTHOCUTENBHO KO-
TOPO¥ 3AMUCAHO TO YPOBHEHUE, SIBNSETCA KACATENbHOM K IMHUM TO-
KQ, 4TO O3HQYAET MPABMILHOCTbL YTBEPXKAEHMA O TOM, 4TO TEYEHME NOo-
TOKQ ABNSETCA OAHOMEPHbIM. s OJHOMEPHOro NOTOKA CYMTAETCA
CNPABEANMBLIM NPUMEHEHUE ypaBHEHWs BepHynnu 1 ypasHeHus o6-
paLeHuns Bosaenctensa Bynuca. Mcnonbsys cooteetcteytolume npeob-
pasosanua [6], ypasHenne Hasbe-Crokca npeobpasyem B cneayio-
Lee ypOBHEHUE. CNPOBEANIMBOE AN TYPOYIEHTHOMO TeYEHMS:

2

roff=i Re gradP,

roe Re - uncno Pernonbaca ans Tpy6bi;

M - yncno Maxa no a6contoTHOM ckopocTy;

P - ctatnueckoe nasnewHue.

S710 ypasHeHue ByaeT HeOBXOAMMO NPK ONPEAENEHNN PEXMMA
TeueHms. OHo ByaeT MCNoNb30BAHO AN AO3BYKOBOIO TEYEHMS, XOTA
CNPABEANMBO M [Nl CBEPX3BYKOBOTO.

[anee Bbipasum B Gonee ynobHoi Gopme ans aHanMsa YUcno
PerHonbaca:
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Haxopgnm otHocuTensHoe uncno Peitnonbaca:

Re Gde,qu= 1

Rex Godu 1@

Benuunna u ~ 1, torna
Re 1

Re¥ r

MonydyeHHas GopMyNa yTBEPXKAAET, 4TO CaMOe 6OMbLIOE YUCIO
PeriHonbaca ByneT B KPUTUUECKOM CEYEHMM COMNA, TO €CTb MPU KPH-
TUYECKMX TEPMOAMHAMMYECKMX napameTpax. M3 dopmynel Takxe cne-
OYET, 4TO B CBEPX3BYKOBOM COMME BHW3 NO NOTOKY Yncno PeitHonbaca
OyneT CTPEMMUTLCS K HYITIO.

MockonbKy, B COOTBETCTBMM C NATON TEOPEMOMN TypOyneHTHOCTH
B CBEPX3BYKOBOM MOTOKE OHQA (TypOYNEHTHOCTb) OTCYTCTBYET, TO YMC-
na PerHonbaca, npv KOTopbix NOTOK ByaeT TypOyNeHTHbIM, HOXOAATCS
B MHTEpBANe

Re, < Re < Re,,
TO eCTb OHM 6OMbLIE KPUTUYECKOTO Yncna PeitHonbaca, npu koTopom
HOCTYNQET rPOAUEHTHAS KATACTPOdA, HO MEHbLUE, YEM 3HAYEHMS B
KPHUTUYECKOM CEYEHMM COMNQA, TO €CTb MEHbLLE KPUTUYECKUX TEPMOAN-
HOMMYECKMX MOPAMETPOB.

Cﬂe,D,yeT OTMETUTb, YTO ANA BHYTPEHHUX OCECMMMETPUYHBIX Te-
yeHun aHauenns ynucen Peltnonbaca 6epytcs no Tpybe, u xapakTtep-
HbIM PO3MEPOM aBnaeTcs anameTp. Ecnn Tedenne BHewHee 1 nponc-
xoauT obTekaHne Tena, To, Kak Npasuno, 6epyT B KAYECTBE XAPAK-
TEPHOro PA3Mepa AnMHy 06pPAsyIoLLEit, A 30KOHbLI TPEHMS AN NNac-
TuHbl. EctecteenHo, umcna Pennonbaca 6yayt apyrne. Ecnn xe 06-
TEKOEMbIE TENA MMEIOT MPOM3BONbHYIO Gopmy (He Tpyba 1 He nnac-
TWHQ), TO OCTAETCa BONPOC O BLIGOPE XAPAKTEPHOrO Pa3Mepa w
KpuTHueckux uncen Peitnonbaca ans panHoro tena. CnoxHele dop-
Mbl, HE MPUBOAALLMECS K MPOCTHIM, MOANEXAT CMEUMANbHOMY UcCre-
AOBAHMIO C MOMOLLBIO BO3AYLUHBIX MPOAYBOK, MPOMBOK U MPOYEe.



Mertogmka onpepenenns pexmma TeveHmns

Bcerna xouetcs cpasy nonyumnte OTBET HO BOMPOC: "KOTAQ HOCTY-
T TypbyneHTHOCTLE" M Toraa yxe Ha4aTth pacyeT ans TypOyneHTHO-
ro Teyerus. A fyyLue ero COBCeM M He HaYMHATL. XOpoLLo Bbl BCe Bbi-
710 NAMWHOPHBIM, MOTOMY YTO NIOMUHAPHAS 3AAAYA KAK-HWUKAK, HO
cuutaetca. A BoT TypbyneHTHas cuutaertcs nnoxo. Bce notomy, uto
30aaua Hasbe-Crokca cuntaetcs oueHb BoNnro, AaXe Ans MOMEeHbKMX
pasmepos. A sagaua Peitnonbaca (no ero ypasHeHuam) cumtaetcs,
MSTKO TOBOpPS, He TouHo. Ho, TeM He MeHee, MpakTMYeckue 304a4M
TpebytoT CBOETO PA3PELLEHMS U MPK PACYETAX HEODXOAUMO B HEnpe-
PLIBHOM PEXMME HOXOAWTH MPAHULbI TAMUHAPHO-TYPOYNEHTHOTO ne-
pexona. M npexnae Bcero Tpebyetcs onpeaenTs KaKoe peanmsyeTcs
TeyeHue: JO3BYKOBOE Wi CBEPX3BYKOBOE. [ 1p1 CBEPX3BYKOBOM - Typ-
GyneHtHocTH He GyaeT. [anee, ecnm TeyeHme 103ByKOBOE, TO TypOY-
JIEHTHOCTb MOXET BO3HWKHYTb TOMLKO MPU MOMOXUTENBHOM TPAANEH-
Te aasneHus, Mbo npu GesrpagMeHTHOM TeueHuu. [pu oTpuuaTens-
HOM TPOAMEHTE [ABNEHWM MOTOK BCErAA PA3OHATECS, YTO CMOCOob6-
CTBYET PACMPAMIEHUIO NIUHMI TOKQ U yx0aa oT TypbyneHtHocTu. Typ-
OYNEHTHOCTb MOXET HE HAYATLCH, eCnu ycrosus no PeiHonbacy He
OyayT BbinonHeHs. [na Havana TypOyneHTHOCTM HeobXoaMMOo Mno-
NacTb B MHTEPBAN MO PeiHONbACY, 3AKNOYEHHOM MEXaY €r0 KPUTH-
YECKMM 3HAQYEHMEM U 3HOUYEHWEM B KDUTMYECKOM CEYEHMM COMa Miu
NPW KPUTUYECKMX TEPMOANHAMMYECKMX NTAPAMETPAX.

B Hacroswee Bpems ele He paspaboTaHa CTporas Teopus pas-
BUTHSI BOTIHOBOM 06NACTH TEUEHUA. DTO HOBOE HAMPABMEHMUE - HENW-
HeiHasa ¢usmnka. OHo BypHO pasBMBaETCA. DTO TEOPUA CONUTOHOB,
Teopus unknos [lyaHkape, HenMHeNHas auddepeHumanbHas MaTe-
MaTHKa. MHOTME 30804M B STOM HAMPOBAEHWM, BUOMMO, ByayT pe-
WATbC B CUIY TPAHCUEHAEHTHOCTM PACYETHBIM MyTEM MAM C MO-
MOLLbIO CUHEPrETUYECKUX MOAXOAOB. PelueHne BONMHOBbIX TeYeHui B
3TOM WHTEPBANE TEOPETUYECKM MO3BONUT MPEACKA3ATh MOMEHT HAC-
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TYMNEHUS TPAAMEHTHOM KATACTPOGbI, O 3HAYMT HAYANA TypOyreHT-

HOCTW. A MOKQ 3TA FPAHMLA OMPEAENAETCH YUCTO SKCMEPUMEHTANb-

HBIM MYTEM. i
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OPMALLUS. dnekTpuueckue camonérbl

B 2017 rony camonetom Extra 330LE
KoMnaHuu Siemens Bbin yCTAHOBNEH pekopa,

CKOPOCTU A1l SNEKTPUUECKMX NIETATENbHBIX Arl-
napatos. Ero anektpopenrarens maccoit 50 «r,
paseursas 260 kBT (npu macce camoneTa Bcero
1000 «r) nosBonMn pPaA3orHATL NETATENbHbIMA
annapat no 338 km/u. B xope apyroro nonéra
Extra 330LE nogHsan Ha Bykcupe nnaHep HA Bbi-
coty 600 m 30 76 cekyHp.

KoHcTpykTOpsl yTBEPXAAIOT, YTO WecTy
Takux asuratened Gyaer [OCTATOYHO AN
CO3L,AHMS SNEKTPUYECKOTO CAOMONETA MANOTO
KNaCCA, PACCYATAHHOTO Ha mepeBosky 19
NACCAXUPOB.

[MpoLwno He Tak MHOTO BPEMEHU, U K TOH-
K& KOHCTPYKTOPOB 3MIEKTPOCAMONETOB MOfK-
SIIOYUANCE  CMELMANUCTB  KOMNaHuK  Rolls-
Royce, KOTOpble CO3AANM SMEKTPUYECKMI CO-
MOSIET MAMOTO KNACCA, MOYYMBLLMIA HA3BAHUE
Spirit of Innovation. Mpeanonaraetcs, uto oc-
HOBHOE NpegHasHauerue Spirit of Innovation -
BO3AyLUHbIE NACCAXMPCKME NMEPEBO3KM HA MA-
JIblE PACCTONAHMS B KQUECTBE NETAIOLLErO TAKCH.

B xome BbinonHenwe nepsoro 3tana
NPOrPAMMBI UCTILITAHMI MTPOBEPSETC paboTa
SNEKTPUYECKOM ABUTaTENbHOM cucTemsl. [Toka
COMONET coBepLIaeT NPOBEXKM HA BINETHOM
nomnoce u PYNExHbIX JOPOXKAX A3POAPOMA,
HO B Brvkailiee Bpems OH OyaeT nogHAT B
BO3ayx. B ogHom us nonéros npegnonaraeTcs
OOCTMXEHWE HOBOTO PEKOPAd CKOPOCTH B
300 munb B yac (nopaaka 482 km/u). D1y cko-
POCTb OBECNEeUUT SMEKTPUUECKUI ABUIaTENb
mowHocTsio 400 kBt (500 n.c.). DHeprua ana
ABUTATENS XPAHUTLCA B AKKYMYNSTOPHOM 6a-
Tapee, COCTABNEHHOM U3 6 ThICAY Ueek.

Heckonbko 1HOM MOAXOA K CO3AAHMIO Ca-
MOETOB C SMEKTPOABUIATENEM Y DPAHLLY3CKUX
KoHCTpykTOPOB M3 komnanmn MACA, koTtopble
PEeLMnM OTKO3ATLCA OT TPOAULMOHHOMN SMeKT-
PUYECKOM CXEMBI C OKKYMYTIATOPHBIMM BaTape-
MM B MOIb3Y CUCTEMBI C BOAOPOAHBIMM TOMNME-
HbIMK nieMeHTamu. TaKoM noaxon oBbacHIeTCs

OCHOBHBIM NPEAHA3HAYEHNEM MPOEKTUPYEMO-
ro JTA: yyactve B roHku HO NETAKOLMX ABTOMO-
Gunax ¢ anextpudeckont CY nogobHO roHkam

Formula E anextpuueckux astomobuneir. Ha-
nmune Ha BopTy BOmOPOAA 4na PaboTkl TOM-
JIMBHBIX 3/IEMEHTOB MO3BONMT ANMAPATY MOA,
HassaHnem Carcopter MmeTb LOCTATOYHYIO
AQNBHOCTL MPW BBIMOSIHEHMM YACTBIX PA3TOHOB
W BBINONHEHUM CITOXKHBIX MOHEBPOB HA TOHOY-
HOW Tpacce nonéra.

Jetatowmi asTomobunb anuHon 5 mert-
POB UmeeT kabuHy anga ogHoro nunota. LLects
3NEKTPOABUIATENEN C MPOMNENNePamMH, CyM-
MapHoi mowHocTbio 35 kBT, ByayT cnocobHb
MOAHAT 3TOT BEPTUKANLHO Banetaiowmi J1A
maccorn 600 kr B BO3AyX M PA3OrHATL €ro A0
250 km/u.

B xopme MCmbITaHMA M yuacTus B rOHKAX
BOAOPOAHAS cUCTEMA ByaeT COBEPLUEHCTBO-
BOTLCS M, B KOHUE KOHLOB, PYKOBOACTBO
MACA HapeeTcs nonyumTh 3aKOHYEHHYIO TEX-
HOJMIOTUIO, KOTOPYIO MOXHO ByaeT 6e30MnacHo
NPUMEHATL AN 0becneyeHns rToPoaCKMX U
MEXAYTOPOAHMX BO3AYLUHbIX MACCAXUPCKMX
NEepPEeBO30K HA 3TOM NIETATENbHOM annapare
UK NOAOGHBIX EMY. |



HAYKA

[ns Toro, ytobbl cepTUHUUMPOBATL U NPOANEBATE PECYPC CAMONETHOIO BMHTA, HEAOCTATOYHO TOMBKO
CTEHAOBLIX UCNBITAHUM. [leno B TOM, YTO HO CTEHAE HEBO3MOXHO BOCMPOM3BECTM BCE TUMbl HArPY30K, KO-
TOpble AEMCTBYIOT HO BUHT U CUCTEMY €rO PEryIMPOBAHMS: BAUSHWUE NOroApl, NEPEMEHbI AABNEHMS U BACX-
HoctH, 6okoBbix BeTpos, Bl aspoapoma, camoro J1A, ero yactotHbIx cnekTpos u ocobeHHocTeN ero 0b-
AYBA B 3ABUCMMOCTH OT 3BONIOLMIA U PEXMMOB NONETA, O TAKXE - MECTA MOCTAHOBKM BMHTA. [oTomy, kpo-
Me CTEHAOBbIX FOHOK, BMHTbI Npuxoautcs obnétbisatb. Mpuuém, umenHo Ha Tex JIA, ans KoTopbix OHM

npeaHA3HA4YeHbl U C NOCTAOHOBKOM B Te€X MECTAX, rAe OHM AONXHbI ctostb. MHave rosops, J1J1 sgecs He
obompélbcs. [lonras 3To necHs - NoBbILIEHWE HA3HAYEHHOrO pecypca HoBoro BuHTA. Hepgewéeas.

C Hauana 1936 ropa 8 nogmockosHom CTynuHO npucTynuam K cospa-

HMIO CAOMOCTOSITENIbHOO NPOM3BOACTBA GBMALIMOHHBIX BUHTOB. B TO Bpems B Hawei
CTpaHe oTe4YecTBeHHble BO3AYyLlIHbIe BUHTbI HE MPOEKTUPOBAIMCE, CTPAHA No-Kynana
NMLEH3MM HO MX MPOM3BOACTBO Y MHOCTPAHHBIX GPUPM 3a O4eHb BonblumMe AeHbru.
Heobxoanmo 6bino HEMEANEHHO YHTM OT 3ABUCMMOCTU M KOHTPONS CO CTOPOHbI
MHOCTPAHHbLIX PA3paBOTYNKOB ABMALMOHHOM TEXHUKM, 63 3TOro roBOpUTh O PasBu-
TMM COBCTBEHHOM, 0COBEHHO, BOEHHOM ABMALIMM, GbINO Henb3s.

Mpeanpusitue 6biN0 CO3RAHO M BCE BMHTBI M PEryNSTOPbI K HUM /1 COMONETOB, Cy-
[I0B HO BO3AYLIHOM NOAYLIKe M XBOCTOBbIX Npueoaoe sepTonétos B Coserckom Co-
t03e 6binn cnpoekTMpoBaHbl MMeHHo B CtynuHo, Ha Aspocune. "LieHTpe komneTeH-
umMm", KaK MOHO 6bISIO FOBOPUTL COBCEM €LLLE HEJABHO, BUHTOBOM TEMATUKM.
Hepewaembix Bonpocos e atoi obnactu B CrynuHo He cywecteosano. U koraa cne-
umanmctbl ppaHuysckoit Gupmbl "Safran” Ha oaHOM M3 MeXAYHAPOAHBIX HAYYHbIX
koHpepeHumi B 80-x ropax XX seka npeanoxunu uaeio ceepxadpdekTmBHbIX M CKO-
POCTHbIX "CeprnoBMAHbBIX BUHTOB", MOCETOBAB OAHOBPEMEHHO, YTO HM MPOEKTUPO-
BATb, HM CTPOMTH MX MOKA HEBO3MOXHO, MMEHHO Ha A3pocune B NopsiAKe MHMLMATH-
Bbl MOCTABMIM KPYNHOMACWITABHYIO CEPUIO MCMBITAHWI NS UCCNEAOBAHUS BMHTOB
TAKOrO KACCA - U Tenepb TONLKO TYT MX U YMEIOT CYMTATb M NPOEKTUPOBATh. Takumm
suHTOBeHTUNsTopamu CB-27 ocHa-ctunn AH-70, aHAnornyHbIe KOHCTPYKLIMM CAPOEKTH-
poBanM M paxe ycnenu nocraeutb Ha gsuratens HK-93.

U, ecnn 6bl He pacnan 5KOHOMMKM CTPAHBI, MHOTOE 4TO Bbi eLwg. ..

CoBpemeHHbiit BO3-
LYLUHbIA BUHT, HECMOTPS
HO KOXYLLYKOCS TPAau-
LLMOHHOCTb, nmeet
CYLLECTBEHHbIE MPENMy-
LLeCTBA MO CPABHEHUIO C
NMPenwWwecTBY 0L UMU
KOHCTPYKUMAMM. DTO -
TEXHOMNOMMYHOCTb MPOM3-
BOACTBA, MNPUMEHEHHWE
KOMMO3MUTHBIX NOMNACTEN,
06108AIOLLMX MATTBIM BE-
COM M BbICOKMMU pecypc-
HbIMM MOKA3ATENSMM, U
PAL, HOBbIX WMHXEHEPHbIX
pe-leHnn B KOHCTPYK-
uMn.  ITO NpuaaéT Ho-
Bble BO3MOXHOCTU AaXe
0OBHO pPa3pabOTAHHbLIM
KOH-CTPYKLMAM. Tak,
MAQO "HIIM Aspocuna paspaboTano HOBbIM BO3AyLWHbIA BUHT AB-
410 ¢ pByxkaHanbHoM snektpornapaenuyeckoi CAY tuna FADEC
ans cospasaemon AO "Y3IA" nokanusoBaHHOM BEpCUM caMoneTa
J1-410. Mo mHorum napametpam AB-410 npesBocxoanT BO3LYLLHBbIN
BMHT, MOJ, 30MEHY KOTOPOTrO OH pa3pabaTbiBANCS.

3anNaHMPOBAHO MPUMEHEHUE AAANTUPOBAHHOIO BMHTA, MOMYy-
umswero HaumeHosanne AB-41001, Ha cospaBaemom ogHOMOTOP-
HOM y4ebHo-TpeHuposouHom camonete YTC. Xectkme ycnosus

I

C.1O. CyxopocoB, reHepanbHbii AUPEKTOP
MAO "HMMN "Aspocuna”

Nel-2(133-134)2021

ABUTAIMEAR &l

3KCMAYATAUMM BO3AYWHOIO BUHTA BBMAY 60MbLIENH MAHEBPEHHOCTH
1 CKOPOMOALEMHOCTM CAOMOMETA M BbI3BAHHbBIX 3TUM BOMbLIMX HArPY-
30K HO JIONACTb, MOTYT NOTPEBOBATL NEPENPOEKTUPOBAHMA NOMNAC-
™ Onga O6eCI'Ie‘-I€HMFI MPOYHOCTHbIX XAPAKTEPUCTHUK.

Henb3s He OTMETWUTb MO3UTUBHYIO POSib FTOCYAAPCTBEHHOM
MOMANTUKM MMNOPTO3AMELLEHWA, 3AAABLIEN HOCTPOMN HA PO3BUTHE
HeCbiPbEBbLIX OTPACNEei 3KOHOMUKM. [lpu 3TOM TexHuyeckue pe-
LEHMA, MCXOAHO HAMAEHHbIE ANg 30404 OBOPOHHOTO XapakTepa,
HAXOAAT NPUMEHEHUE B TPAXOAHCKMUX CEKTOPAX MPOMbILLNEHHOC-
™. PaspaboTumk aBMaumoHHbIX Qrperatos CO3AAeT U rPaXAaHC-
KYIO MPOAYKLUMIO C BBICOKUMM, PAHEE HEAOCTUXUMBIMM MAPAMET-
PAMMU U CBOMCTBAMM.

B CCCP pa6otano okono asyx gecatkos OKB, paspabatbisa-
OLWMX COBCTBEHHbIE ABMALMOHHBIE ABUIATENN PA3MYHOTO HA3HA-
YeHua. A C HUMM COTPYAHMYAMM HECKONbKO AECATKOB ABMACTPOM-
TENbHbIX U MOTOPOCTPOM-TESbHbLIX 3ABOAOB M HECKOMBKO COTEH arpe-
FAOTHbIX U I'IpM-60pOCTpOMTeJ'IbeIX, MN3roTABAMBABLLUMX TOK HO3bIBAOE-
Mble "nokynHble nagenua. [1pu 5TOM, HM OLHO M3 MPEAnPUATHIA He
cupeno 6e3 paboTsl, HO U He aybnmposano apyr apyra. [pocto B
CCCP soinyckanocs go 200 camonéros B rog (M3 Hux 60-70 - rpax-
AaHckoro HasHauverus). Ceityac n BEPTONETOB BCEX TMMOB M HA3HA-
YEHWI, BKNIOYASA NErkMe U CnopTuBHbie - He 6onee 50 wTyk B roa.
[MpKY 3TOM MATUCTPAMbHBIX TAMHEPOB PA3AMYHBIX KOHCTPYKLMIA - ByK-
BASIbHO EAMHMLbI.

B ceeTe 3T0ro, COBEPLIEHHO HE YAMBUTENLHO, YTO CMUCOK ABM-
raTeNecTPOUTENbHBIX GUpPM cokpaTuncs sasoe. K Tomy xe, yacts
MOTOPOCTPOMTESNbHBIX U ArPEraTHbIX NPEANPUATHIF OCTANACH 34 rPa-
HMUAMM CTPQHbI, 4OCTb MOTEPSANA CAMOCTOATENLHOE 3HAYEHUE, KaK
OKB, paspabaTsiBaiouiee ABMraTenu, YacTb - He NPOMU3BOAUT MPO-
OYKUMU OBMALMOHHOTO HA3HAYEHMs, TM60 BOOBLLE HUKAKOM Mpo-
aykumu. MoTomy, LEHHOCTL KAXA0rO M3 PABOTAIOLWMX MPEANPUATHIH,
3HAYUMOCTb COXPAHEHHOMO MM OMbITA, MHOFOKPATHO BLIPACTAIOT.

Brnpouem, ectb y HAC u TAKOE QBMAABMIATENECTPOMTENLHOE
OKB, koTopoe cymeno He To 4TO He COKpaTUTh Nnpomnssoactso ML,
HO M HOPACTUTL MX BbINycK. [1paBAQ, HE COBCEM OT XOPOLLEN KMUIHM:
NPeanpuUaThs, KOTOPLIE PAHEE BbINMYCKANM CEPUMIO PA3PABOTAHHBIX
3[€Cb ABUrATENEN, PYKOBOASLLEH BONEN BblIM OTOPBAHLI OT PA3PA-
60TYMKOB U - NpuUwWwock Bbinyckats ceon BCY camocrosTtensHo. 9
onsaTb roBopio BCE o Toi xe CrynuHckon Aspocune.

Aspocuna yxe 6onee 65 net ycnewHo paspabaTbiBAeT Mano-
pasmepHbie [T, qaBnascb HAWEH OTeYEeCTBEHHOM rOPAOCTbLIO: LEHT-
POM KOMMNETEHLMM B BONPOCAX M3FOTOBEHMS HE TONbKO QBMALMOH-
HbIX BUHTOB, O Y&M 3€Ch Yy>e nucanock, Ho u BCY.

Cospae 30 mocneaHee LecATUNETUS CEMEHCTBO OA30BbIX
BIT[ Hosoro nokonenus 3-x Tunopasmepos: TA14, TA18-100 u
TA18-200, npeanpuatue Tenepb He genaet otaensHo BCY nog
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B Hosbpe 1956 ropga Ha konnektms OKbB Bosnoxwunu sapauvy npoektu-
POBAHMS BCMOMOrATENbHbIX CMNOBbIX ycTaHoBok (BCY), kak ucTouHMKk sHeprm Ha
6opty camoneta. U tenepb Aspocu-na sowna B pagel otedectseHHbix OKB, npoek-
TM-PYIOWMX ra30TyPOUHHbIE ABUFATENN SHEPreTU4YE-CKOro HA3HAYEHMS, YEM OHA M
3aHMmaeTcs no cen AeHb. CTynuHubl - obnaaatenu eweé ogHON YHUKANbHOM KOM-

NeTeHLMM - KOMNETEHLMM MO NPOEKTUPOBAHMIO U NPOU3BOACTBY BOPTOBLIX MCTOUHM-
KOB MMUTAHUSA BCEX THUMOB. BCe COBpe-MeHHble BOEHHble COMOnéTbI 7] BepTOﬂéTbl,
NPOU3BOASLLMECS M IKCMyaTUPYEMble B HaLLEN cTpaHe, cHabxexbl BCY paspabort-
ku Aspocunbl. ITo npeanpusTUe - OBHO M3 ocTaBlIMXCs NaTH poc-cnicknx OKB,
npoekTMpyoLMX 1 npoussoasiume csou T[] MMpoBoro ypoeHs.

KQXAbIM OTAENbHbIA TUN neTaTensHoro annapata (J1A), Ho moau-
uMpyet 6a30BYI0 MOAENb COOTBETCTBYIOLWLETO TMMOPA3MEPA MOS
3048041 1 3HepronotpebHoctn paHHoro JIA. Takas upeonorus
pPaboT NO3BOAMNG MOBLICUTL UX TEMM W YAYYLWUTb PEMOHTOMNPU-
FOAHOCTb M3genus. BoamoxHocT 6a3oBbix ABUraTenen no3sons-
loT obecneunsaTs GOPTOBLIE I3HEPrONOTPEBHOCTH BCEX SKCMYA-
TUPYEMBIX, MOLEPHU3UPYEMbIX W BHOBb cosgasaembix JIA, a
YLEMNbHbIE U SKCMYATALUOHHbBIE XOPAKTEPUCTUKU COOTBETCTBYIOT
YPOBHIO fTy4YLIMX MUPOBbIX OOPA3LOB.

Mogundukaumnamu BITO TAT14/TA14-130 ocrawaiorcs camone-
o 9k-130, Mn-112/114, Cy-34, Cy-35, An-140 u septonets Mu-
8/17, Mu-28, Mu-38, Ka-52, Ka-31.

MHuteHcneHo Bepetca pabota no BITL 2-ro tunopasmepa
TA18-100. Ins nocnegyiowei 30MeHbl MOKA eLe yCTaHABIMBAEMO-
ro uHoctparHoro BCY rotossatca netreie nenbitanus TA18-100 Ha
6opty camoneta SSJ-100. C AO "MB3 um. Muna" HameueHs pabo-
Thl MO CO3AAHUIO MOAMDUKALMM Anst MogepHU3auumn Mu-26T.

Esponeiickoe areHTCTBO Mo OBMALMOHHON GE30MACHOCTH
(EASA) & 2018 roay sbigano Opobperne ETSO - noatsepxaeHue
cootsetcteua TA18-100 eBponeicknm TEXHUYECKMM CTAHLAPTAM,
4TO OTKPBIBAET BO3ZMOXHOCTM YCTAHOBKM 3TOMO ABUIATENS HO MHOCT-
parHbix JIA. B CrynuHo pacueHuBaIOT 3TO M KAK MOATBEP-XAeHUe
COOTBETCTBUS KOYECTBA PABGOTH BCErO MPEANPUATHS BLICOKMM KPH-
Tepusm. B Hactoswee Bpema Aspocuna HaueneHa HA AKTUBHOE
npoasuxerue BT TA18-100 ans npumererus Ha JIA esponerickux
komnawnwui Airbus u Leonardo. Hauano 2020 roga yxe osHame-Ho-
BaHO nmonyyeHuem [ononnerus k paHee sbigaHHomy Opobperuio
ETSO B yactu noBbiWEHMs pecypCHbIX XOPAKTEPUCTHUK, O TAKXKE Bbl-
COTHOCTM 3QMyCKA U PEXMMHON paboTbl. M ecnu 6ol He naHaemus
KOPOHABMPYCA, CAENABLUAS FPAHMLI MEXAY FOCYAAPCTBAMMU Henpe-
OLONMMBIMM - Ceifyac Bbl yxe BOBCIO WA paboTta no cbopke u uc-
neiTanmio crynuHckmnx BCY ans eBponenckon asnaTexHuku.

BCY TA18-200 npume-Hen Ha Ty-204CM (mopmens TAT8-
200M), cosnanbl moan-dukaummn TA18-20070 ana camoneta Ax-70,
n TA18-200-124 pna camonera Ax-124-100 "Pycnan”.

HAYKA

3annanvposaHa nopa-
ya 3assku 8 EASA Ha nony-
yenne Ogpobperns ETSO
ans  paHHoro  6a3oBOro
BITO. B 2015 rogy paspa-
60TaH U CcepTUdULUMPOBAH
nepcnektusHbit BCY TAT8-

% AP
200MC ans 6nuxHe- 1 cpepn-

HEMOTMUCTPASbHBIX COMOSIETOB C BO3MOXHOCTBIO MPUMEHEHMS HACA-
monete MC-21. Ha ocHose 6a30BOro asuratens cosndH LEMOH-
CTPATOp 3Heproysna ¢ oTbopoM 3nekTpuueckon mouHoctn 240
kBA, npenHo3HaYEHHbIM 419 PEAnU3ALMU COBPEMEHHOM KOHLEMUMM
"anekTpuyeckoro camonera”.

CerogHs npeanpustie seget paboTsl MO MOTOPA3MEPHBIM ra-
30TypOUHHBIM ABUraTenam B knaccax mowrocty 500 - 700 1 1200 -
1700 n.c., 1 NnepexoanT Kk PA3BUTMIO BA30BLIX FA30rEHEPATOPOB -
OCHOBE MOPLLEBbIX CHUIOBBIX YCTAHOBOK CAMOJSIETOB M BEPTONETOB M
SHEProysnos A7 SNEeKTPMUECKUX TPAHCNOPTHLIX CPEACTB.

Ha 6ase ycraHosku 6optoeoi sHepretudeckoin YB3-1700 e
HOCTOsLLEE BPEMs BEAETCA PA3PABOTKA NePCNeKTUBHOMO rasoreHe-
patopa 8 knacce mowroctn 1100-1300 n.c., ¢ noteHunanbHbIM
NPUMEHEHMEM €ro Afif CO3AaHMS Typ6OBC|J'IbHOI'O nsuraTens gns
sepronetos Ka-62.

[na ocHawenua sepronetos Ka-226 u "Ancat” seaytcs pabo-
bl no TypboeansHomy [MH-500 - geuratenio mowrocTtsio 750 n.c.,
KOTOPbIA CTAHET M NPOOBPA3OM 3AKOHUYEHHOM CUIOBOM YCTAHOBKM
L1 COMOJSIETOB MQSION ABMALMM C MCMOSB30BAHUEM COBCTBEHHOTO
BO3AYLUIHOIO BUHTA.

MAQO "HIM "Aspocuna” - UHTErPATOP BLICOKOTO YPOBHS, KOOP-
OVMHUPYIOLWMI B XOE PEAM3ALMU CBOUX MPOEKTOB TBOPYECKME YCH-
nns paspabOTYMKOB CUCTEM YNPABIIEHUS, TOMIMBHOM ANNAPATYPbI U
31eKTPOOBOPYAOBAHMS, TEMNNOOOMEHHWKOB, LATYMKOB, APYIUX Arpe-
raTOB, CUCTEM WM MATEPMANOB, NMPOBOAS MPW 3TOM OMepexaioLLee
bopmrpoBaHme TpebOBAHMIA 1 NOCTAHOBKY NEPCNEKTHUBHbIX 30404,

Ocoboe BHUMaHKME Aspocuna yaenser NoCTPOEHWMIO COBPE-
MEHHOM cucTemsl nocnenpopaxHoro obecnedenus (MMO) usnenun
AT. Pewatotca sapaun MMO Ha aeyx BMAoB: noctpoeHme 3dpdexTms-
HOM U KOHKYPEHTOCTOCOBHOM CUCTEMBI Anst cospasaemont AT u nog-
LEpXKa 3KCnyaTaumn paHee npousseaeHHoin AT (asTopckoe con-
posoxpaeHue, pecypcHoe obecnevenme u T. a.). CoBpemeHHbie Tpe-
6osarua Kk opranmzaummn MO B TA u cTpemutensHoe passutve
UMDPOBBIX TEXHONOTMI 30AAIT OCHOBHBIE HAMPABAEHUS PABOT Ans
POCCHMICKMX Pa3paboTunkoB U marotosuteneit AT no cosepuieH-
CTBOBOHMIO MPOLECCOB nopgepxku skcnnyataumun. Kaxaas m3 15
POCCUMCKMX KOMMAHWM, UCMOMB3YIOWMX NPOAYKLUMio ASpocuna, Mo-
XET BOWTU HQ CAWT, MOCMOTPETb HA XAPAKTEPUCTUKM U PEKOMEHAA-
UMM MO MCMOMb3YEMbIX UMW U3AENMSM, HOPABOTKM MO MX Pecypcy U
PEMOHTY, CBA3ATHCA C 3ABOACKMMM CMEUMANUCTAMM, 30KA3aTh 0bc-
NYXUBAHME CBOEN TEXHWUKU U HEOOXOLMMBIE KOMMIEKTYIOLME.

KoHCTpyKTOPCKO-TEXHONOTUYECKMI T MOTEHLMAN, NPOU3BOA-
CTBEHHOS U UCTILITATENBHASA 6A3Q, CUCTEMA MEHEAXMEHTA KAYECTBA
no Tpeboearuam ISO 9001:2015, EN 9100:2016, nocrosHHble co-
BEPLIEHCTBOBAHME U MopepHuaaumns obecneunsaior KAYECTBO u
HALEXHOCTb npogykuuu, NnoaTeepXademble NoTpebuTensmm no
BCEMY MUPY. i

B M1pe HacumntbiBaetcs 15 Hanbonee naBecTHbIX GUPM, HE3ABUCMMO APYT OT APY-
ra Nnpom3BOAsALMX BUHTbI 419 N1IeTaTesIbHbIX annapaTos. M 3TO - BECbMA M BECbMA He-
peweésbie nsgenus. Tak, ckaxem, BUHTHI ans asuratenei LOM uewwckoro npomssog-
cTBa 06Xx0ASTCS NOTpe6bUTENIO NPUMEPHO B MOIOBMHY CTOMMOCTH camoro motopa. To

€ MOXHO €KA3aTb M O APYrMX NpoussoauTensx BuHToB. [loToMy, pomaHTHueckue
MeYTbl NEPBOKYPCHMKA, TMNA: CO3AATb HOBOTO YCMELHOro NPoM3BoamTens "Ha Ymc-
TOM MecTe" fyulue OCTABMTb M NPOAOXATb B CBOMX AEMCTBMSIX OMMPATLCS HA TeX,
KTO HO CaMOM Aene yMeeT paboTtath 1 3HaeT kak AobuBaTbCs ycnexa.
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OPEUTANbHO-TPYNNOBAA OBBLEMHAA MATPHLA
NEPHOAMYECKOH CHCTEMBI XHMHYECKHX 3NEMEHTOB

Anartonuii AnekceeBuu CnepaHckmid,

Buue-npesupent Poceuitckon urxernepHoit akagemuu no Hayke, npeaceaatens Coseta [eHepanbHbix koHcTpykTopos PUA,
MpeanaeHT MexayHapoaHoro nHcTUTyTa anTponoreHHoi 6esonacroctu & benrpane, DExpert, npodeccop, akagemuk PUA, MUA, IAA

TarbsHa FleHHapbeBHa CnepaHckas,

MMONHOMOYHBIM AKOAEMUYECKUI COBETHWMK npeauaeHTa PUA, cexpetaps no nepcorany MexayHapoaHOro KOOpAUHALMOHHOTO KOMUTETA
COBMECTHBIX HOYYHbIX MCCNEAOBAHMI U Aenosoro cotpyaHuuectea Pegepaupmm cuctemsl [paxaarckoro obuwectsa Poccun

AHHOTALMS

lennansHoe oTkpbiTve .M. MeHgeneesbiM neproanyHoOCTH xu-
MMYECKMX SIEMEHTOB, HOPABHE C reHunanbHbiM 0606weHnem M. Heto-
TOHOM QYHAAMEHTANBHBIX GUSMYECKMX 3AKOHOB KIACCUYECKOM MEXa-
HUKM COCTOSIHUIM 1 ABUXEHMSA, 3ATOXKMIM OCHOBbI MUPOMOHUMAHMUSA M-
TEPMAnbHOro MUKPOMMPA BbiTus, makpommpa Kocmoca u merammpa
BcenenHoit.

B koHTEKCTE Hawero nccneposaHmus, Bceobuos B3aMMOCBA3AH-
HOCTb M HEOrPAHMYEHHOCTb d)yHﬂOMeHTOJ'IbeIX HAYYHbIX 3HAHMIA O
MATEPUAnbHbIX CBOWCTBAX, SHEPTETUYECKMUX COCTOSHUAX M WUX B3AWM-
HOM TPAHCHOPMALMM MOA BAMSHUEM BHYTPEHHMX U BHELIHMX PAKTO-
POB, MO3BONAET PACKPLIBATL GEHOMEHbI HEMO3HAHHBIX YENOBEKOM
3HaHW. [pu 3TOM, B MCCNIEROBAHMSX YPE3BLIYAMHO BAXHO NpUAep-
XMBATLCA MPOCTPAHCTBEHHO-BPEMEHHOH Lf-mepHocTn romeoctasa
HEXMBBIX M XMBbIX CUCTEM, KOTOPAS, MO BCEOOLLEMY NMPU3HAHMIO, SIB-
NAETCA OAHOM M3 MUPOBBIX KOHCTAHT.

HosenerHbin asTopamu 0o undposoro 4D-ypoBHS MHTENNEKTY-
QbHBIA MHCTPYMEHTAPUI KBOHTOBO-BOSIHOBOTO CMEKTPANbHOTO HA6-
NIOAEHUA COCTOSHUM, TPOEKTOPHOTO BEKTOPHO-PA30BOTO SHEPreTU-
4EeCKOro AHANM3A NPOLECCOB PEALHOTO BPEMEHM U MPUUMHHO-CIES-
CTBEHHOTO MPEAMKTMBHOTO QHANU3A (MPOrHO3Q) rOMEOCTATUYECKMX
COCTOSIHWI B MEXAHWMKE YNPYTUX CUCTEM, MO3BONAET B nopsake dyHAa-
MEHTANBbHOM MEXANUCLMMAWHAPHOCTU NMEPEHECTH SHAHUA M YMEHMS U3
dU3MYEeCcKon OBNACTU WCCIEeNOBAHMM, MCMBITAHWA W AUATHOCTHKM
KOHCTPYKUMOHHBIX MOTEPUANOB B XMMMUYECKYIO OBNACTb U3yueHus,
CUCTEMATU3AUMU W MPUPOAHOTO CUHTE3A HOBbLIX KOHCTPYKLMOHHbIX
MATEPUANOB C 304AHHBIMK M YNTPABSEMbIMKU CBOMCTBAMM.

PassuTie CTPYKTYPHO-QHQMUTUHECKON XMMUU B LIMBUNM3ALMOH-
HOM MWPE MHOTOMEPHbIX E€CTECTBEHHOHAYYHbIX GYHAAMEHTAMbHbIX
3HAHMIM C NpUMEHeHnem yHreepcansHoro metoaa CrpykTypHoro no-
psnkosoro aHanusa (CIA) nossonsert, kak ¢ no3numi Gbunocodekoit
OBLIHOCTH, TAK M C MO3UUMA KPEATUBHON MEXIAMCLMMIMHAPHOCTH,
BLICTPOMTb CMCTEMHO MOHSITUIMHBIA QNNAPAT (roccapuii) ynopsaaoye-
HUA ‘-Ipe3Bb|l-IC|lleO BQXKHbIX 0N XU3HEOEeATEeNIbHOCTHU I'J'Iy6l/IHHbIX 3HA-
HMit dusnueckoit xummn 1. MeHpeneesa u xumuyeckoi epusmkn H.H.
CemeHoBa. B npenasepun peBoOMIOUMOHHON SMOXU MHTENNEKTYAsb-
HOM OLUMPPOBKM SMEPAKEHTHOTO CUHTE3A MATEPHM ByayLLero.

BBE[IEHUE

Xumms kak ¢yHAAMEHTanbHAs 061aCTb €CTECTBEHHOHAYYHbIX
(TOYHBIX) 3HAHUI O BELLECTBE - COCTABE M CTPOEHMWM, CBOMCTBAX XMMM-
YECKMX SEMEHTOB, MX COEAMHEHMIT M MPEBPALLIEHMSX B PE3YNbTATE XM~
MMYECKMX PEeakumii, a Takke 30KOHAX M 30KOHOMEPHOCTAX 3TMX
TPAHCHOPMALMI, NPOHM3LIBAET BCe 63 UCKITIOUYEHMS MPOLECChl XM13-
HELEATENbHOCTH 3EMHOM LMBUIM3ALMM.

CBOUMM KOPHAMM XMMMA 0Ba3aHa duamke - Hayke O Hambonee
OBLLIMX 30KOHAX NPUPOMbI, CTPYKTYPE MATEPUM, ABUXKEHUM U SHEpPre-
Tnyeckux TpaHchopmaumax. CospemeHHoe 0bBLECTBO B CBOEM ar-
PECCMBHOM MPOTUBOCTOAHMM CPEAE OBUTAHMA CTONKHYNOCh C HOBEA-
WM GEHOMEHOM 3KCMOHEHLMANLHOTO PocTa [MoBanbHbIX Yrpo3 aHT-
POMOreHHOro XapakTepa, NPeofoNeHUe KOTOPbIX CUCTEMHO M OfHO3-
HAYHO BEAET K MOHUMAHMIO HECOBEPLUEHCTBA CYLLECTBYIOLLMX 3HAHMIA
B 06NACTM NPUKNAAHOM XUMUYECKON KMHETUKM, KOK B MUHEPQSbHbIX,
TAK U OPraHMYECKMX BELLECTBAX.

Nol-2(133-134)2021
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Xvumusi n UCKYycCcTBO MMeEIOT 06LHOCTb,
KoTopasi KOPpeHUTCsI B UX TBOpPYEeCKOoU rpupoge.

OcHoeononoxHuk opreuHTesa 1.2, beptno

OcHoBHblE NPOBIEMbI TEXHOTEHHOM, SKOTEXHONOIMYeckoi, Guo-
3MMAEMMYECKOM, BOAHO-NPOAOBOMIbCTBEHHOM, KOMMYHOBHOM M AOXE
KIMMOTUYECKON 6E30MACHOCTU OXMAQIOT KPEATMBHLIX PELUEHWUA B
KOHCTPYKUMOHHOM M Bronornyeckom matepuanoseaeruu. [peopo-
nenre MobanbHbix yrpos, AebOPMUPYIOLLMX MUPOBLIE SKOHOMMKM,
KOK 3TO BMEYATISIOWE MPOAEMOHCTPUPOBANA BMPYCHAS MAHAEMUS
NNQHETAPHOrO XAPAKTEPQ, CTAHOBUTCA HEOBXOAMMBIM YCrOBMEM YC-
TOMYUBOTO PA3BUTHS.

Kak Bcerna GuiBaeT, k kaTACTPOdAM NPUBOAAT TPU M1ABHBIE NPU-
YWMHBI: OTCYTCTBME MHCTPYMEHTOB HABMNIOAEHMS, NPOrHO3A M NPEfoTs-
PALLEHNS YPESBLIYAMHbIX CUTYALMMA (]), HEJOCTATOYHbIM MO OTHOLIE-
HUIO K NPOBIeMe yPOBEHb HAYYHO-NTPOMECCUOHAMbHBIX 3HAHMIT B O6-
wecTee (2), GecneyHoe unm HEKOMNETEHTHOE OTHOWEHUE K YrPO3aM
CO CTOPOHbI BNACTHbIX, AOMUHUCTPATUBHBIX U MCNONHUTENbHbBIX CTPYK-
Typ BCEX YPOBHEi ynpasnenus (3).

M TPamMUMOHHO, BO BDEMEHO MUPOBBIX COLMANLHO-SKOHOMMYEC-
KMX MOTPACEHMIM, OBLLECTBO CBA3LIBAET CBOM HOAEX/bl HA NPeoaone-
HUE HEB3IOM C HAYYHO-MHXEHEPHBIMKU NPOMECCMOHANbHBIMK COOBLLE-
CTBAMM, €AMHCTBEHHO CMOCOBHBIMKM MPOSBUTL BO3MOXHOCTU MHTES-
NEKTA A1 NPOTUBOAEMCTBMIS YTPO3AM M YCTPAHEHMS UX MPUUMH BMOC-
neactemn. bonee Toro, kpuTMHECKUM COBBITUAM, KOK MPABMIO, NPEa-
LIECTBYIOT NPEfOCTePExXeHUs HaMbonee TanaHTMBbIX, MPO30PMBbIX
M COUMANIbHO OTBETCTBEHHbIX YHEHbIX.

B o6nactu matepuanosenerus, craswero B XX| Beke crepxHem
Muayctpun 4.0 1 VI TexHonoryeckoro yknaaa, OAHMM 13 TaKMX YHU-
KQIbHbIX NPOPOKOB OKA3QNCA BbIAQIOLMIACA PYCCKMit yueHbiin, Hobe-
nesckui naypeart no xumun akagemrk H.H. Cemeros, saumnHarens Xu-
Muueckorn dusukm n pykosoamtens AtomHoro npoekta CCCP.

UHTESIJIEKTYASIbBHOE 3ABELLIAHAE AKALIEMMKA H.H. CEMEHOBA

B nocraHosouHoi nekuuu nepen cryaeHtamm Pusmko-TexHuuec-
koro uHctutyta (19571) akapemuk H.H. Ceméros 03Byunn BaxHbIi ne-
peYeHb BOMPOCOB, TPEBYIOLLMX COBEPLIEHCTBOBAHMS 3HAHMI O NEPH-
OfIMYHOCTU XMMUYECKMX 3neMeHTOB TabnnuHbix dopm .M. Menpene-
esa (1869) n mexayHapopHoi accounaumm xummkos [UPAC (1919):

- HE3ANOJIHEHHOCTb OTAEJIbHbIX NEepMofoB U PAOOB, CBO60,D,HbIe
knetkn Tabnuy, (a);

- HEOMpPEeAEeNeHHOCTb PA3SMELLLEHNS SNIEMEHTOB B MEPBOM MEPUO-
0e, ACUMMETPUYHOCTS (6);

- BBIHECEHHOCTb cemencTs anemenTos |l rpynnel 3a npenens Ta6-
SIMUHBIX GOPM (B),

- CUCTEMHOE HECOOTBETCTBME BANEHTHOCTU 3MEMEHTOB rpynno-
BOMY MpuHUMYy (r),

- pnnHHonepuopHas Tabnuua IUPAC npobnembl cemencraen-
HOCTHM He peluaer (a), 1 ap.

MpusHaeas rennansHocTs TBOpPeHmus 1. Menaeneesa, k paspe-
WeHMIo NPoBO3MawéHHbIX akagemmnkom H.H. Cemérosbim npobnem
NPUAOXKUIM YCUIIS MHOTHE YYEHbIE M MPOKTUKM M3 PA3HBIX CTPAH M-
pQA, OT U3BECTHBIX XMMMKOB-IAYPEATOB [0 HOCTONYMBBIX YBIEYEHHbIX
npaktkos. OaHAKO 6ECYUCIEHHOE MHOXECTBO NPEACTABEHHbIX BA-
praHTos MNepropmnyeckmx TabanL, reoMeTpUIECcKnx GUryp M QHANUTH-
yecknx kpuebix (6onee 750) B pasHbix CUCTEMOX KOOPAUHAT, MOAYAC
O06HAREXMBAIOLLE OPUTUHANBHbIX, TOCTABIEHHOMN 30A404YM HE PELAIOT.
Kak nokasana MupoBas NpakTvka, YCTPOHWTL B OTAENLHOCTH KAKOM-



B0 M3 MPUBEAEHHBIX BbILLE HELOCTATKOB OKA3QNOCh BECHMA CIOX-
HO, 4TO OXNAAMNO Mblf1 XEeNaLWmMX KOHKYPHUPOBATb B TEHUANTBHOCTH.

HecmoTps Ha nonyTopasekosoit iobuneit "Hay4Horo mapadoHa
6e3 nobeautenein”, 0bBWENPUIHAHO, YTO MONEKYNO0BPA30BAHME M3
OLHOPOAHBIX M PA3HOPOAHbIX ATOMOB BELLECTBA B KAXAOM PABHOBEC-
HO-YCTOMUMBOM (DUSNYECKOM COCTOSIHMM MOAENBHO LEMOHCTPUPYET
CUHTETUYECKMIT QTOMHO-MOJIEKYNAPHBINA TOMEOCTAS - MPOCTPAHCTBEH-
HO-BPEMEHHC € MOJBMXHOE SHEPreTMYeckoe PAaBHOBECUE B yHAO-
MEHTANBHOM CTPEMIEHUU K MUHUMYMY SHEPTHM COCTOAHUM.

TaKOM CHIOXHBIA MEXAHWU3M CHHTE3Q OMMUCHIBAETCS MOMMNAPAMET-
PUYECKMMM TEH3OPHBIMK LI-MaTPMUAMM (amHOMMYeckmmM rpadamm),
PEANM3YIOLLMMM BAPUALMOHHBINA MPUHUMIT SHEPrETUUYECKOM CAMOOP-
raHU3auMK matepuu. [pu 3TOM, LMPPOBAR MOLENb XMMUYECKUX PEAK-
UM MOXET BbITb UHCTPYMEHTOM KMBEPHETUUECKOTO CHHTE3A B MPMK-
NAAHOM OBAACTU MHTENNEKTYANbHOIO KOHCTPYKUMOHHOTMO M 61onoru-
4eckoro maTepuanoseaeHus. MepHocTs HabmoaeHUs (M3mMepeHus,
cbOpa U XPAHEHUS METPOMOTMYECKON MHDOPMALMM) LOMKHA CTPOTO
COOTBETCTBOBATL MEPHOCTM PEKOHCTPYKUMM (aMCrneitHo-supTyans-
HOWM BM3yanu3aumm), o6paboTkM M aHANM3a MHGOPMALMK KK HEOD-
XOAMMOE W LOCTATOYHOE YCIIOBHE AOCTOBEPHOCTH TOMEOCTATUYECKOM
MOAENU U €€ OAeKBATHOCTU MPUPOAHOMY CMHTE3Y BELLECTBA, KOK B
OBLLEN, TOK 1 B OPrAHUYECKON XUMUMU.

[ns NpeacToawmx XMMUYECKUX MCCIEAOBAHMI HAMPALLMBAETCS
MOfENb SHEPrO-AMHAMUYECKOTO SAEPHO-0B0NOYEYHOr0 PABHOBECHS
COEIMHEHUI (peaKumit), B COrMAaCmM CO BCEMU 3AKOHAMM M 3AKOHO-
MepHoCTaMu nepuoamnueckux Tabmuu. C Apyror CTOPoHsI, OHA COOT-
BeTCTBYET PYHAAMEHTANBHOMY MPUPOAHOMY MPUHLMITY JOCTATOYHOC-
TW KBOHTOBAHHOTO MMHWUMYMQ MOTEHUMANBHOM SHEPTUM YCTOMUMBO-
PABHOBECHbBIX OTOMHO-MONEKYNSPHBIX YNPYrUX COCTOSHUM, HAy4YHO
NOATBEPXAAEMOTO KPUCTANNOrpadUer.

CTPYKTYPHBIE MNMPOBJIEMbI TABJINHYHBIX ®OPM

3BECTHBIE 2NEMEHTbI 3AHUMAIOT B MEPUOAUYECKON CUCTEME Bne-
mentos [1.U. Menneneesa (kopoTkonepuopHoi Tabnuubl) onpeae-
JIEHHBIE MECTA B COOTBETCTBUM C 3APALOM SAPA MX ATOMOB M CTPOEHM-
em 3neKkTpoHHOM o6onouku. [Nepsbie BapuanTs [Neproanueckon Tab-
SIMLBI OKA3QMMCb BECHMA 3AMYTAHHBIMK, YTO BLIPAXAETCS B PA3Aene-
HUM NEPMOAOB HA PSAAbI, MOATPYMN HA MABHbIE 1 NOBOYHbIE, HeoboC-
HOBAHHOE BbIHECEHUE CEMENMCTB SEMEHTOB 30 Npeaensl Tabnuubl, HO,
COMOE TNOBHOE, HECOBEPLUEHHA NIOMMKA MIOCKOTO OTOBPaXKEHMs
MHOTOMEPHOCTH CBOMCTB S/IEMEHTOB.

MonoxeHue HEKOTOPbIX 3MIEMEHTOB B MEPUOAMYECKON CUCTEME
[0 CUX MOP OAHO3HAYHO HE YCTAHOBMEHO U MO 3TOMY BOMPOCY MPO-
pomkatoTes auckyccmu. K Taknm anemMeHTam oTHocaTCs Bogopoa, 6na-
ropoaHsie rassl, snementsl Tpran metannos VI rpynnel, naHTaxomas
1 QKTUHOMAHI.

Tabnuua COCTOUT U3 AECATU FOPUSOHTANBHBIX PALOB (CemMb ne-
PWMOAOB, C YETBEPTOTO MO LUECTON COCTOST U3 [BYX PSAOB, BKIIOYAIO-
wmnx d-31eMEeHTbI) U M3 BOCbMM BEPTMKANEN, HO3LIBAEMBIX FPYNNAMM.
BaxHoe 3HaueHue wumeeT GYHKUMOHANBHOE HECOOTBETCTBME
ceoiicte d-MeTannos nepsbix paaos ceoicteam p-anementos c Il no
VIll rpynn. 1-i nepuoa, B 0Tnuume OT BCEX OCTANbHBIX, COCTOMT M3 Sre-
MEHTOB TOJSIbKO [IBYX TUMOB - HEMETANINYECKOrO, ra3006pA3HOTO B
€CTECTBEHHBIX YCIIOBMSX BOAOPOAA U MHEpPTHOro rasa renus. Crpyk-
TYPHbIE HEJOCTATKM 1-r0 NEPMOAA IBHO YKA3BIBAIOT HA TO, YTO Nepu-
OfMYECKAs CUCTEMA, HE3ABUCMMO OT PBEHMUS YBIIEYEHHbBIX HOBATOPOS,
[0 HOCTOSILLErO BpeMeHu - nepsoi yetseptu XXI Beka octaertcs Hesa-
BEPLLUEHHOM.

OcrarnbHble Nepuonsl COAEPXAT BCE YETHIPE M3BECTHBIX TUMA de-
MEHTOB: METAIbI, SNIEMEHTHI C MPOMEXYTOYHbIMKU CBOMCTBAMM, HEME-
TAnnbl 1 MHepTHbIl‘/] ras. HO, BOLOPOL ABNAETCA €ANHCTBEHHbLIM 35e-
MEHTOM, KOTOPbIM HE MOXET BbITh OAHO3HAYHO OTHECEH K KOKOM-TMBO
OMpPEeLEeneHHOM rpynne CUCTEMbI U AOMKEH ObITh MPEACTABNEH, KAK CA-
MOCTOSITENbHBIN SMEMEHT HAA NEPHUOLOM.

Kopotkas dopma Tabamusl (7 nepuopos, 8 rpynn, f-3nemenTs
BbIHECEHBI 30 Npeaent Tabnuubl) 66na oPUUManEHO oTMeHeHa Mex-
OYHOPOAHBIM COK30M TeopeTHyeckon 1 npuknagHoi xumun [UPAC 8
1989 roay. B anmnHoneproaHom sapuanTe MNeproamyeckoin cuctemsl
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- 18 rpynn, umetowmx Te xe 0603HAYEHMS, YTO U B KOPOTKOMEPHOA-
HoM. [Moarpynnbl S- U P-31EMEHTOB HA3bLIBAKOT "MMABHBLIMK", O MOAT-
pynnsi ¢ d-3nemenTamu - "nobourbimMm” nogrpynnamu. Pasnnune mex-
AY MABHbIMK U |'|O6OLIHbIMM noarpynnamu apKo NPOoaBNAOTCA B KpOFI-
HUX rpynnax Tabnuusl, npexae scero e rpynnax | u VL.

DNEKTPOHHOE CTPOEHUE W XUMMYECKME CBOMCTBA 3MEMEHTOB
TNOBHbIX 1 MOBOYHBIX MOArPYMN MOTYT HE UMETH HUYErO OBLLErO, COB-
NafEHUs HOCAT CITyHaMHbIA XapakTep. Y 3nemMeHToB No6oYHbIX NoAar-
pynn BANEHTHbIMK ABASIOTCS 3NEKTPOHbI ABYX BHELLHMX YDOBHEM, B YEM
1 COCTOMT OCHOBHOE PA3NMYME B CBOMCTBAX SNEMEHTOB MIOBHbIX W MO-
GouHbIX NOArpynn (d-3NEeMEeHTbI, MEPEXOAHbIE METAMMbL - MOCTUK OT
METQMIIMYECKUX S-3TIEMEHTOB K P-3MIEMEHTAM C MPEOBNafaHUEM He-
MEeTannos).

Crpykrypa VIl rpynnel npegensHo npoteopeurea - noarpynna
Vlilb ¢ "rpuanoit MeTannos” NpoTMB 30PABOrO CMBICIA COBMELLIEHA C
noarpynnoit Vllla 6naropopmbix razos. Cemeiictea f-anemeHTos Tak-
Xe BbIHECEHBI 30 MPEesbl CUCTEMbI U HO MPAKTUKE UCMOMb3YIOTCS ABE
TaBAMUL. MOXHO CUMTaTB, 4TO KOPOTKONEPHOAHAS TABIULA NOCTPO-
€HQ MO MPUHUKUMY FPYNMNOBOM NEPUOANYHOCTU, A AAMHHOMEPUOAHAS
no NPUHUKMNY OCOBOM NOCNEA0BATENLHOCTU OBPA30BAHUSA SHEPreTH-
4eckMx NoaypPOBHe - OpBMTanes.

B anuHHoM dopme Tabnmubl BCe MOAYPOBHU MaYT CTPOrO OfMH 3a
APYTMM CBEPXY BHU3 MPU NOHSTHOM NOCNEA0BATENBHOCTM 3AMOMHEHUS
SHEPreTUYECKHX YPOBHEN MOBOI0 3MEMEHTA, AAXE ELLe HE OTKPLITO-
ro. o coMHMTENbHON TPpaaMUMK, F-3N1EMeHTLI BIHECEHbI 30 Npeaessl
Ta6nm1upl, BO M3bexaHne obpasoBaHMa "CBEPXIMHHBIX" NEPUOAOB U
pPa3pyWwas oka3asLmitcs BpE meHHbim nonmnatus [UPAC.,

B HayuHoM KoHKypeHuun nansmy nepsexcrsa .M. Menpeneesy
YCTYMUIM MPU3HAHHbIE ABTOPUTETHI Xmuueckor Hayku tO.-J1. Maitep,
A. Wankyptya, . Hetonenac, B. Onaunnr m . Xunpuke. K "xumnyeckon
pesonoumn” Ha pybexe XIX-XX sekos npuyactHel T. bernu, tO. Tom-
ceH, A. BepHep, A. Ban-aen bpyk, I'. Mosnu u gaxe H. bop. B ocHos-
HOM, MAEU OMAAKTUYECKOTO XAPAKTEPA HE MO3BOSMIMN MOMYYNTL OTBET
HQ BOMPOC O FPAHKLE NEPUOANYECKON CUCTEMBI U B YEM MPUYMHBI MOB-
TOPSAIOWErocs "COHTAHHOIO HAPYLLEHUS MOPSAKA U CHMMETPMM".

H.H. Cemeros ewé B cepeante XX BeKa NpoO30pAMBO Npeas1aen:
"...10 YCTPQHEHUM HEZOCTATKOB OBHAPYXATCA HOBbIE CBOHCTBA M B3Q-
MMOCBSA3M S7IEMEHTOB, 4TO MO3BOSUT MPOBOANTL OOMBLUMHCTBO HAYY-
HbIX MCCIIEAOBAHMI HQ HOBOM, 6OIEE BLICOKOM YPOBHE M PELLIATH CTO-
ALLME UHKXEHEPHBIE 3QAAYN HE TOBKO ... MHXEHEPAM-PUIMKAM, O BCEM
YUYEHbIM, MHXEHEPAM 1 MPAKTHMKAM". TBOPYECTBO NPELNENOB HE MMEET.

PACKPBITIE ®EHOMEHOB - LIEJTb U METO/] MTO3HAHMNS

XapakTepHbii ans Yenoseka onbiT HABMOAEHWI MTPUPOAHbIX AB-
NEHWIM, NPOLECCOB U COCTOAHUM MOPOXAAET UHTYMTUBHOE BUAEHME
30KOHOMEPHOCTEN U POPMUPYET HOBBIE 3HAHMS O MPUPOAHOM CHHTE-
3e, KOTOpbIEe NO3BONAIOT CHOPMYIMPOBATL TEOPETUYECKME MPEeano-
ChITKM PYHAAMEHTANbHBIX 3HAHMM, CO3AABATL HONEe COBEPLUEHHbIE
MHCTPYMEHTbI MCCNENOBAHMIA M HABMOAEHWN B PAMKAX MHbOPMALM-
OHHOW MOLENN PA3BUTUA 3HAHMMA.

B coBpEMEHHOM KOHTEKCTE PACCMOTPEHMS JMHIBUCTUYECKMX
TpaHchopMmaumit, noHaTne geHomMeH 0603HaYaeT NpeameTsl, Cobbl-
THS, ABNEHWS, NMPOLECCh, CBOMCTBA, CYLUHOCTM, COCTOAHMA, BUAbI M
nmyHocTy, kacawowmecs MNpupoas, Obuwectea 1 Henoseka, manoms-
BECTHbIE, peakne, HeobblYaMHbIE, HEeM3yYeHHbe, HEemoAAaIoLLMECs
OBBACHEHMIO MM MPOTUBOPEUALLME OBLLENPUHATHIM SHAHUAM M 3AKO-
HOMEPHOCTAM AKTbI, MAPALOKCH, OTAMYAIOLLMECH YHUKASbHBIMU, HE-
OBbIYHBIMW, HEMOBTOPUMBIMM MM BBIAGIOLLMMIUCA KAYECTBAMM, XOPAK-
TEPUCTUKAMM, TANGHTAMM, NOCTYMKAMM M MPOYUMK MPOABIEHUAMM, O
TaKXKe yHnBepcansHoe obuiee 0603HAYEHUE BCETO, 4TO MOXET CTATH
OBBEKTOM HAYYHOTO PACCMOTPEHMS MU MCCIEAOBAHMS C LENbio NOo-
nydeHus GYHAAMEHTAMbHBIX (TPOPBIBHBIX) HAYYHBIX 1 OMEPEXAIOLLMX
(kpeaTueHbIX) TexHONOMMYeCkx 3HaHWA. Kak ckasan aBTOPUTETHBINA
skoHomuct Jlectep Typoy: "CeroaHs 3HaHma m ymeHus - eauMHCTBEH-
HbIF MCTOYHMK KOHKYPEHTHOro npemmyuiectsa... CeroqHs oHO Tam,
rae HaxogsaTcs ny4qiume mosrn. Bce ocranbHoe - He cumtaercs”.

Mnen 1 Teopun, NOATBEPXKACEMbIE OMBITAMM, SKCMEPUMEHTAMM,
MCCNENOBAHMAMM M HABMIOAEHUAMM, MOANEXAT OCMBICIEHMIO M 06Pa-



HAYKA

3YIOT XM3HEHHbIN UMK HOYYHOTO MPOUECCca paau obpeTeHmus HOBbIX
oxupaembix Obuiectsom 3HaHmit. JoctoBepHocTs HabnoaeHun 1
QAEeKBATHOCTb UX AHANU3A MO3BONAIOT PACKPLIBATL HAYYHBIE TAMHbI U
NOCTUIaTb OCHOBBI MPUPOAHOM (BU3NKM ABNEHMI, MPOLECCOB M COCTO-
AHWI B SNEKTPOMArHETU3ME, MEXQHHKE YNPYrX CUCTEM, KOCMMYECKOM
TEPMOSIIE, TOHKMX XMMMUYECKUX BSAMMOLEMCTBUSAX B KOHCTPYKLMOHHBIX
HAHOCTPYKTYPUPOBAHHBIX MATEPUANAX U BUONOTMYECKMX TKAHAX.

OTkpbITHE, U3yYEHHE, OMUCAHME WM MPAKTUYECKOE MPUMEHEHME
KOXXOM M3 HUX B CBOE BPEMA KOPAMHAMBHO M3MEHUIO XOf MCTOPMIO
4enoeeyecTsa, ChopMMPOBAB BA30BLIE 30KOHBI [1pHMpoabl. DTH YeTbi-
pe OyHAAMEHTANbHBIE CMAbI C UX MPUPOAHLIMWA B3AMMOAEMCTBUAMM
0BpPa3YIOT eCTeCTBEHHOHAYYHbIE 06MACTU NMAEPCTBA B TEXHONOMM-
YEeCKMX 3HAHUSAX, B MOSTHOM Mepe NPOAOIIKAKOT BIIMATE HO COUMANbHO-
5KOHOMMYECKOE PA3BMTME COLMYMA, ABNAACH OCHOBOM Ana hOpMUPO-
BAHUA M KOMMEPLMANM3AUMK X SPDEKTUBHBIX GHTPOMOTEHHBIX NPH-
NOXEHMM.

3Hanua u npeactasnerns Obuwectea o eanHon Bceobluen Mo-
Lenu cTpoenua u cuntesa sewectsa (l), o eanHoi Bceobuuen Teopuu
nposenenuns u Tpancdopmaumnmn sHeprn nonei (ll) u o eanHoit Heor-
PAHWYEHHON MEPHOCTM UHDOPMALMK B KAYECTBE YHMBEPCANBHOMO
Lt-uncrpymenta Habmopaenns (Hl) ¢ uenbio 06bekTHBHOTO NO3HAHWS 1
rMyBUHHOTO MOHUMAHKMA (PEHOMEHA WX MNPOCTPAHCTBEHHO-BPE-
MEHHOTO CUCTEMHO CBA3OHHOTO rOMEOCTa3a.

TMEPUOMHHOCTD - DEHOMEH MATEPUAJTIBHOTO MUPA

Mo mHenmio Hobenesckoro naypearta 8 06nactv xmmum akaae-
muka W.P. Mpuroxura, astopa Teopun beHomeHoB, "0 KOHLA BEKa
061UeCTBO y3HaET 06 OKPYXAIOLLEM MUPE BO MHOTO pa3 bosibLue, Yem
30 BCIO MCTOPUIO YenosBeyecTsa. Yenosek obpeTer MoryLecTso, Joc-
TOVMHOE ApPEBHNX 6OI'OB, KOTOPbIM OH KOrgQ-TO MOKJTOHAJICA M repes KO-
Topbimu Tpenetan”. HaydHbie n npupoaHbie peHomeHbl ByayT TpaHC-
dopmmrposaTecs 13 3aronok [Nprpoasl B HOBbIE OBbIYHbIE 3HAHMS.

KOManTeDHOﬂ PEeBONIOUMA MO3BOSUT MbICIIEHHO YNPABATL MO~
TePUAnbHbIMKU OBBEKTAMK U TPAHCHOPMALUMEN SHEPTUM U MATEPUM;
BUOTEXHONOTMYECKAS PEBOMOLMS MPOLAINT XM3HL Henoseka u ero ak-
TUBHOE TBOPYECKOE JOMTONETHE, HOYYMT CO3LABATH XMBbIE TKAHMU, OP-
FQOHBI M CYLWLECTBA C 3040HHBIMU CBOMCTBAMM; HOHOTEXHONOIUYECKAs
PEBOMIOUMS JOCT BO3MOXHOCTb YNPOBAATL CBOMCTBAMM KOHCTPYKLM-
OHHbIX MATEPUANOB 1 GOPMOIN OBBEKTOB U AAXE CO3AABATL UX "M3 HY-
4ero". D710 "PeBoNOUMOHHAS" TEXHONOrMYECKas TpMaaa.

CyLecTByeT MHOXECTBO GpEHOMEHOB, OBOMAEHHBIX BHUMAHWMEM
YY€HbIX, NPOABNAIOLMX NOKANbHOE CBOMWCTBO MU ABNEHUE [—Iplfipoﬂbl,
HO HEKOTOPBIE M3 HUX HOCAT MEXANCLUMMIIMHAPHbIA U AaXe dyHOAMEH-
TanbHbIM xapaktep. K peHomeHam oTHOCHTCS v MepUOANYHOCTb CUC-
TEMbl XUMMYECKMX 3MIEMEHTOB, OBPO30BAHME KOTOPLIX, B COOTBET-
CTBMW C 3QKOHOMM SAEPHO-OPOUTANBHOTO CHHTE3A, LEMOHCTPUPYET
HenpepbIBHbIA IMHENHbIA KBAHTOBAHHbIV NOPALOK - YBENMYEHWE CKO-
NAPHOTO 3aPAAA (M MACCH NPOTOHOB) AAPA ONPERenseT KOMMYECTBO
OBOBEMHBIX M NMPOCTPAHCTBEHHO OPMEHTUPOBAHHLIX 3MEKTPOHOB Op-
BUTAnNbHBIX CTPYKTYP aToma. [pu 3TOM, rOMEOCTA3 ATOMHbIX CTPYK-
TYP, B CTPEMIIEHMM K MUHUMYMY SHEPTUM YCTORUMBBLIX COCTOSIHUM, Ae-
MOHCTPUPYET HENUHENHbIN, UMKIMYECKM MOBTOPAIOLIMIACA NOPALOK
CTPYKTYPbI M GUSUKO-XUMUUYECKMX CBOWCTB SIEMEHTOB.

DeHOMEH KaK HEMO3HAHHOE 3HAHME B NOAHOM MEPE OTHOCUTCS K
TABAMYHBIM GOPMAM NEPHUOANYECKMUX CUCTEM XUMUYECKMX SNIEMEHTOB.
MoMMMO NATH NPOBNEMHBIX BOMPOCOB, 03BY4EHHbIX akagemukom H.H.
CeMéHoBbIM, 30 MONTOPA BEKA nocre oTkpbiTus [Nepuoanyeckoro 3a-
KOHQ, HWU OfHO U3 NMPEANOXEHWH HE MPUBIUZUNO K MOHUMAHMIO GU3K-
4ECKOW MOJAEM NEPUOANYECKON CUCTEMBbI. DTO MPMBENO K OTCTOBA-
HUIO CTPYKTYPHOM XMMMKM OT OBLLErO PASBUTUS €CTECTBEHHBIX HAYK C
nosuumu "oT Xxaoca 3HaHui k nopaaky". "llepexon or xaoca k nopsa-
Ky MoARAETCS MATEMATUYECKOMY MOAENMPOBAHMIO MPU OrPAHNYEH-
HOM Habope MOZENes TaKOro NEPEXOAa - YHUBEPCATbHbIX, KOTOPbIE
paboraioT Ha Bcex yposHax npupoaroro uenoro” (U.P. Mpuroxu).

Kak nepcnektmeHbIM cnocob hopMUpPOBAHKS MHOXECTBA MPUPO-
AONOAOBHbIX MPOLECCOB B ChHepe XMIHELEATENbHOCTH YENOBeKa,
u3yyeHue PEHOMEHOB MOXET BbiTb PEANbHBIM UHCTDYMEHTOM MOTH-
BALMM HAYYHOM CPEMbI K MO3HAHMUIO, OCBOEHUIO U KOMMEPLMANM3ALMM
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obnacteit 3HaHMIt, KOTOPbLIE MOTYT COKPALLATH HAYYHO-TEXHONOMM-
4ECKOE OTCTABAHME, NOBLILLIATL MMIOPTOHE3ABUCHMOCTb M KOHKYPEH-
TOCNOCOBHOCTS.

MupoBbie coUManbHO-3KOHOMMYECKME KPU3UCHI TAKXKE ABNAKOTCA
HEMO3HAHHLIM PEHOMEHOM, NOPOAUBLLKMM [NOBANbHBIE AHTPOMNOrEH-
Hble Yrpo3bl. M3yueHue npuknagHbix U GyHAAMEHTANbHBIX OCOBEHHOC-
Ten GEeHOMEHOB NO3BONAET GOPMUPOBATL HOBLIE OMEPEXAIOLLME TEX-
HOMOTMYECKME PELIEHUs, YCTPaHsAoWMe Npobensl U OTCTABAHME B
PA3BUTMM NPEAWECTBYIOLMX NEPUOAOB OCBOEHMSA 3HAHWNA. [NyGoKmit
CMBICTIOBOWM QHQMM3 MO3BOMAET PACKPLITE 3HAUMTENbHBIA GMnocopc-
KWt MOTEHUMAN NOHATUA EHOMEH Ans "BbIPABHUBAHMS AUCHPONOP-
U KpuTaeckux obnactesi orcTasanma” 3HAHUA, CO3AAIOLMX 1O-
6anbHbLIE AHTPOMOTEHHLIE Yrpo3bl Cpefe OBUTAHMUS, XM3HEAEaTeNb-
HocTn Yenoseka u yctoiunsomy passutuio OBWecTsa B LENOM.

AKTYAJIbHOCTb BbIXOA M3 NMOJTYTOPABEKOBOIO 3ACTOS

Ewe omuH myBUHHBIA MOCkT HOy4YHOMY COOBLLECTBY Caenan Ha
py6exe XIX u XX BekoB COOBTOp TEOPMM CMCTEMHOTO AHANM3A, BbIAA-
owmitcs pycckuin matemaTtrk akapemuk A.M. Jlanyros, pacnpoctpao-
HUBLUMI BUONOrMYECKOE MOHATUE FTOMEOCTA3 HA CIOXHBIE HEXMBLIE U
NPUPOSHO-TEXHWYECKUE cUcTEMbI. OTKPBITA 3MOXA MEXAMCUMMIMHAP-
HOCTU MEXOy ABYMS BOXHEMLIMMM GYHOOMEHTAMbHBIMK OBNACTSIMM
3HAHMIM O XU3HEAEATENBHOCTM HenoBeKa - X1BOM U HEXMBOM MPUPOLE.

lomeocras - 310 Bceobluee CBOMCTBO CAMOPENYNALMM CIIOXKHBIX
CUCTEM PASAMYHON MPUPOAbI (DUSUYECKMX, TEXHUUECKUX, XUMUYECKMX,
B6MONOMMYECKMX, COLMANBHBIX U MHbIX) K MOAAEPKAHMIO MOLBMXKHOIO
IOMHOMMYECKOrO PABHOBECHS B OBMEHE SHEPIHMEN C BHELLHEN CPeaon
C COXPOHEHUEM CTABUNBHOCTH BHYTPEHHETO COCTOAHMS.

B 61onornm noHsTMe roMeocras chopmMmMpoBaNoch B KOHTEKCTE
CUCTEMHOM CMIOCOBHOCTH XMBbIX OPrOHU3MOB K COXPAHEHMIO MMMYHU-
TETA - NMOAAEPXKAHUIO CBOEH BUOMNOTMYECKON MHAMBUAYAMLHOCTH My-
TEM POCMO3HABAHMUA, HEMTPOMUSALMM U YAANEHUA YYXEPOAHBIX MO-
nen, BEWECTB 1 kneTok (6onesHeTBopHbIX 6aKTepHit M BUPYCOB).

B MexaHuke MoHsTME rOMEeoCTa3 CHOPMUPOBANOCH B KOHTEKCTE
CUCTEMHOM CMOCOBHOCTU HEXMBbLIX KOHCTPYKLMI, MEXOHU3MOB M CU-
FIOBBIX MALUMH K COXPOAHEHMIO MPOYHOCTH - MOAAEPXKAHUIO KOHCTPYK-
UMOHHOM PECYPCHOM MHAMBULYANbHOCTU MyTEM HABMIOAEHNS (MOHM-
TOPWHIA), POCNO3HABAHMA (AMATHOCTMKYM), yCTPAHEHUA U NPefynpex-
AEHMS MPUUUH 1 OBCTOATENLCTB HEUMCMIPABHOCTEN, OBAPUMA, KATACT-
pod n HC.

B xumuun/matepuanosepeHmnn noHaTME roMeoCTa3 MOXeT GbiTh
MHCTPYMEHTOM HABMIOAEHMS, QHAMM3A W/WMNK LENeHanpaBIeHHOrO
CMHTE30 BEeLLeCTBa (GOPMUPOBAHUA YCTOMUMBLIX MK YMPABSEMbIX
DUBUKO-XUMUYECKMX CTPYKTYPHO-DYHKLMOHAMBbHBIX CBOMCTB) B yCno-
BUSIX SHEPreTMyeckux GaKTOPOB W BO3AENCTBUM.

B Hay4YHO-MHXEHEPHbIX COOBLIECTBAX CIOXMNACH YCTOMYMBASA
MOHATUMHOCTb SHEPTreTUHECKMX 3HAHMM B YOCTM MOKA3ATENEN COCTOSR-
Hua Bewectsa. IHTansmus H (tennocopepxanue) asnseTtcs anautme-
HOM TEMNOBOM GYHKUMEN TEPMOANMHAMUYECKOTO COCTOSHMS BELWECTBA
KaK CyMMa BHyTpeHHer sHeprum U noteHumanbHoM ynpyroi sHep-
MK BHYTPEHHEH paboTel (NpoussepeHne aaenexns p Ha obvém V)
AH= AU+ pAV. Tennoso 3¢ppekT XMMmMIEeCKon peakLmm, PABHbINA 13-
MeHeHMIO 3HTanbmmu (BHyTpeHHel sHeprun U n paboTel pacwmperms
Q,= |AH)). Mpwu sHaoTepmmuueckux peakumsx Q < 0, npu 3Kk30TepMU-
4ECKMX PEeaKLMAX Q > 0. YgenbHas sHTanbnus Belectsa h senseTcs
NApPAMETPUYECKON CNPABOYHOM KOHCTAHTOM.

Outporms S (HeynopapoYeHHOCTD) ABNAETCA TEPMOAMHAMMYEC-
KOV PyHKUMEN (MOKPOMOKA3ATENEM) COCTOAHMS BELLECTBA, KOTOPOS
CRY>XMT MepOit (BLIPAXAET CTeneHsb) 6ecnopaaka cMcTemsl ana onpe-
AENEeHUs HAMPOBMEHUS XUMUUYECKMUX PEAKLUMMA 1 M3MEHEHUA XMMMUYEC-
koro pasHosecu AS= Q/T>0. DHTponuitHbIN AHANU3 NOMOraeT n3y-
YATb OAHHbBIE U HOXOOUTb CBA3U MEXAY ABNEHUAMU, ONpenendTb Hamn-
PABNEHUS GUIMYECKMX U XUMUUYECKMX MPOLECCOB M COCTOAHMM.

Benuumny sHTponuu npuHaTo Bblumcnats no dopmyne S=K- In(n),
rae K - nocrosHHas bonbumaHa, a n - KONMYECTBO MUKPOCOCTOSIHMIA,
peanuayloLmx MakpococtoaHue. Ons obpatimbix npoueccos obuiee
M3MEHEHWE SHTPOMMM PABHO HYMIO, ANA HEOBPATUMBIX MPOLECCOB
creneHb sHTponuu yeenuymeaetcs. Ocobyio aKTYanbHOCTb MHCTPY-




MEHTbI HOBNIOAEHUA TEPMOAMHAMUYECKMX COCTOAHMIA BELLECTBA UME-
IOT AN M30TOMOB, QNIOTPOMHBIX M MNOAMMOPBHBIX OBPA30BAHMIA.

YHUBEPCAJIbHASI MOJIEJTb CUCTEMBI SJIEMEHTOB

Llensio nposeaeHus MCCneaoBaHmin ASBASETCS MHTETPALMA SHAHMI
MMPOBOTO HAYYHO-MHXEHEPHOTO XMMUYECKOTO COObLLECTBA B 061ac-
T CUCTEMHOTO BCEOBOBLEMIIOLLETO HAYYHOTO AHANM3A CTPYKTYP U Ta6-
SIMYHBIX HOPM NEPHUOANYECKOTO NMPEACTOBNEHMS BUIUKO-XMMUYECKUX
311EMEHTOB A1 GOPMUPOBAHUA OBOCHOBAHHbIX MPEAIOXEHUN UHTEN-
NEKTYANIbHOTO YPOBHS K CO3AAHMIO YHUBEPCASNbHBIX OLMPPOBAHHbBIX
DUBNYECKMX MOAENEN CUHTE3A KOHCTPYKLMOHHbBIX MATEPUAnos 1 Gu-
OTKQHEW AN1s OPraHoB.

CrpaTer1s Hay4HbIX UCCEAOBAHUI MPEANONAraeT Co3naHue ap-
TYMEHTMPOBAHHOM MHOTOMNAPAMETPUYECKON GOpPMbl 06BEMHOTO
NPEACTABNEHNS HENPEPLIBHOM cMcTembl 118 M3BeCTHbIX 1 elwé He oTk-
PbITbIX XUMHUYECKUX 3NTIEMEHTOB HA OCHOBE O6LU,€I'IpMHﬂTbIX 30KOHOB,
30KOHOMEPHOCTEN U MPABUI, OBOBLLEHHBIX KOPOTKONEPUOAHOM TA6-
nuuei [Neproanyeckoit cuctemsl xummyeckmx snementos .M. Menge-
neesa 1 AIMHHONEPMOAHOM Tabnnuein MexayHapoaHOro colo3a xu-
mukos IUPAC. besycnosHo, ¢ y4eTom cnpaseanmebix KpUTUHECKMX 3Q-
meuarun Hobenesckoro naypeata no xummn akagemmka H.H. Ceme-
HOBQ W HOBEMLLMX MEXIAUCUUMIMHAPHBIX 3HAHMI B GU3UKE, MEXAHUKE,
BUONOrMM, MATEPUANOBEAEHNM, UHOOPMALMOHHBIX TEXHONOTUAX U XU~
MWYECKOM CHHTESE.

Hosbiit nopxon nomker Bo6path B cebs [OCTMXEHUA PYHOAMEH-
TANbHBIX HAYYHBIX 3HAHWA B obnactu DHEPTMM - BELLIECTBA - MH-
POPMALINM ¢ nosmumm NpoCTPAHCTBEHHO-BPEMEHHON MEPHOCTH
3emMHOM umBMAM3AUMM, YUEHMIA O PU3UKO-XMMMYECKOM JYQITM3ME,
CHMMMETDMM, FOMEOCTA3E HEXMUBLIX CUCTEM, MEPUOAMYHOCTH, SHEpre-
TUYECKOTO YPOBHS, TEOPWUU (EHOMEHOB, SHTQMLAMM, SHTPOMMU W
9Mep,LDKeHTHOCTI4 3HOHM12, MHTENNEKTYAJIbHbIX KBOHTOBO-BOJIHOBbIX
uHcTpymenToB Habnonenua (BigData), pucnneiino-BupTyansHoi pe-
koncTpykumm (Gybrid Twin), MopensHOro TpAeKTOPHOro aHAM3a pe-
ansroro spemeru (Deep Data), nporHosa, oueHku puckos 1 knbep-
HeTuyeckoro ynpasnerus (MckMH) cocrosHmamm.

CrpemneHue aBTOpOB K CO34aHMIO yHMBEpcanbHon O6bEMHOM
MATPMUBI XMMUYECKMX SNIEMEHTOB OTKPLIBAET HAYYHYIO NEpPCrneKkTUBY
GOPMUPOBAHUSA DYHKLMOHAOB CTPYKTYP HA SAEPHO-31EKTPOHHOM
BQIIEHTHO-3HEPTETUYECKOM YPOBHE XUMUYECKMX SIEMEHTOB C MPAKTH-
4ECKMM MCMOMb3OBAHUEM NMEPUOAUYHOCTH CUCTEMBI C MPEACKA3ATENb-
HbIX MO3MLMIA OTKPBITUA HOBbIX, €LLE HEN3BECTHBIX XMMUYECKMX SNEMEH-
TOB U UX COEAUHEHMN.

CTPYKTYPHbIV AHAJIN3 OPBUTAJTIbHBIX ®YHKILIMOHAJIOB

na m3ydenus CTPyKTypbl NEPUOAMYHOCTM CUCTEMbI XMMUYECKMX
snemenHToB [1.M. MeHneneesa v ykpennenus nosuumm NpuaHaHus eé
byHomeHTanbHOCTH, asTopamu paspabotan meton CrpykTypHOro
nopsakosoro avamyza (ClMA), cocToawmit U3 Tpex GyHKUMOHAMbHbIX
yacren: [1opankoBbI PETPO-QHANUS CTPYKTYP yXe OTKPbITbIX 118 xmmu-
yeckmx anemeHTos; CTDYKTYDHBIM QHANU3 rPynnoBoro 06pasoBaHMs
CEMEJICTB 3NeMEHTOB C HeBANEHTHbIMW OpbuTanamu; CTPYKTYPHbIN No-
DAAKOBbIM DbIOYEPC-AHANM3 (nporHo3) €LE He OTKPbITbIX SNIEMEHTOB.

B Hauane XX Beka Hayka O BelleCTBe CAENANA IPOMAAHbLIA CKa-
YOK B CBA3M C paA3pABOTKOMN A4EPHON TEOPUM CTPOEHMS ATOMOB, SKC-
NEPUMEHTANbHBIM OMPEAENEHMEM BENMNUYMH 3APALOB ATOMHBIX AAEP U
anektpora (I. Mosnu, Hobenesckune naypeats 1.1, TomncoH, 3. Pe-
sepdopa, H.O. bop v ap.). He cnyuaiivo, 4to 3apsa atomHoro s4pa
COBMAAQET C MOPSAAKOBLIM HOMEPOM SIEMEHTA B NEPUOANYECKOMN CUC-
Teme. Ecnv aToM snemeHTa HOXOaMTCS B 3NEKTPOHENTPAbHOM COCTO-
AHUM, ATOMHOE FAPO C NONOXMTENbHBIM 3APALAOM Z OKPYKEHO TAKMM
XE KOSIMYECTBOM 3NIEKTPOHOB, KAX/bIMA M3 KOTOPBIX HECET eaMHMLYy OT-
PULATENLHOTO 30PAAQ.

3apan aapa onpeaenser MHAMBMAYAIbHOCTb XMMUYECKMX SIEMEH-
TOB, O QTOMHBIN BEC (OTOMHAS MACCQ) SNEMEHTA ABASETCA BENNYMHOI,
30BUCALLEN OT 3apaaa aapa. [Mostomy cospemerHas peaakums [epu-
OfIMYECKOrO 30KOHQ 3BYYMT TAK: CBOMCTBA MPOCTbIX BELLECTB, A TAKXE
HOPMBI 1 CBOMCTBA MX COEAMHEHMI HOXOASTCS B MEPUOAUYECKONM 3a-
BMCMMOCTM OT MOPSAKOBbIX HOMEPOB XMMMYECKMX 3NemMeHTOB. MimeHHo
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MOPSAKOBLI NPUHUMN ABNSETCS OCHOBON QHAMAM3A U CUHTE3A B XUMUMU.

TPOAMUMOHHO MHOFOTPAHHLINA 30KOH M3obpaxaetca B popme
nNoCckMx Tabnuu, Anarpamm 1 rpadukos. [pynnoBos npuHumn pacno-
JNOXEHUA SINEMEHTOB B MEPMOLAX ABAAETCA CAMbIM BAXHbIM B CMbICIE
06PA30BAHUA XUMUYECKUX COSAMHEHMUI, U €70 CUCTEMHBIE HOPYLLEHMS
B yrogy Cy6beKTMBHbLIM NPEACTABIEHUAM, NOCTY>KMM MPUUMHOMN OTCY-
TCTBUS YHUBEPCANBHOW BU3UUECKON MOFENM BELLIECTBA.

Mcnonbsys goctynHyio nopsakosyto MHdopmaumio, CITA snep-
Bble B MUPOBOWM HAYYHOM MPAKTUKE MO3BOMNMI HE TONBKO YCTPAHUTb He-
[OCTaTKKM, 03By4eHHble akagemmnkom H.H. CemeHoBbiM, HO 1 co3naThb
YHUBEPCANbHYIO MPOTHO3HYIO MOfENb HA OCHOBE MPU3HAHHbLIX MUPO-
BbIM HQAYYHBIM COOBLLIECTBOM BYHAAMEHTANbHBIX 30KOHOB M 3AKOHO-
MepHocTel noctpoenus aHepretmyeckmnx yposred {K, L, M, N, O, P,
Q...} 1 OPOUTANBHBIX SAEKTPOHHBIX NOAYPOBHEN {s-, p-, d-, F-, g-, h-...},
C Y4ETOM NPUOPUTETOB 3ANONHEHMS SNEKTPOHHLIX 0BonoYek aaep.

YCTaHOBREHO YCTOMYMBOE BIOYHOE COOTBETCTBME CTPYKTYP NAp-
HbIX NEPUOMOB M SHEPreTUYECKMX YPOBHEH MATPMLIb! C FPAHWUYHBIMMI XM=
MMYECKMMM SNEMEHTOMM, 3ABEPLUCIOLMMM NEPUOabl U SHEepreTmyec-
KMe ypoBHW. TpebyioT 0coboro BHUMAHWS OpOUTAnbHEIE CTPYKTYPSI
BAJIEHTHOIO M HEBAJIEHTHOIO d)VHKLU/IOHOJ'IOB, A TAKXe OCHOBOHMA Bbl-
BEAEHMS LIENbIX CEMENCTB XMMMYECKMX SNEMEHTOB 30 Npeaensl TabnumL.

MopsaKoBLIN AHANK3, B COOTBETCTBMM C OPBUTANLHBIMU BYHKLM-
OHANAMM, HE TONbKO HOPMANU3YET NONOXEHWE MDAHUYHBIX STEMEH-
TOB, 30BEPLLAIOLLMX SHEPreTUYeCKMe YPOBHM, HO U No3BonseT bonee
OBOCHOBAHHO, C YABOEHHOM AOCTOBEPHOCTbIO MPOrHO3MPOBATE
CTPYKTYPbl NEPUOAOB U IHEPreTUYeckMx YPOBHEN elle He OTKPLITbIX
XMMUUYECKMX SMEMEHTOB HOBbIX MAPHBLIX NEPUMOAOE ByayLero.

Meton CTTA senseTcs yHMBEPCAmbHBIM, HOYYHO M TEOPETUYECKM
O0BOCHOBAHHBIM MHCTPYMEHTOM HE TOMbKO aHANM3a, HO M MPOrHO3M-
POBAHMA CYLLECTBOBAHMUS €LUE HEeM3BECTHLIX HAYKE XMMWUYECKWX 3ne-
meHTOoB. MpK 3TOM creayeT NOHUMATb, YTO BOMLLIMHCTBO 31EMEHTOB,
CTOBUIbHBIX M HECTOBUIbHBLIX B OBbIYHBIX MPUPOAHbBIX YCIIOBMSX, MOTYT
CYLLECTBOBATH YCTOMYMBO B OCOBBIX BUIMUECKMX YCIOBUAX, B TOM YWC-
e, BbICOKMX OABNEHUAX U TEMNEPATYPAX, CUNIbHBIX U CJ'IC|6bIX nonsax
PA3HOI 3HEPreTMYecKoi NPUPOAbI, 3HAYUTENLHO OTAMYAIOLLMXCA OT
"HOPMASbHBIX" YCNOBMIt XM3HEAEATENLHOCTM 3EMHOM UMBUIU3ALMM. A
TAKXE OTKPBIBATb M AEMOHCTPMPOBATH ELUE HEM3BECTHbIE HAYKE HO-
BbE CBOMICTBA W SHEPreTUUECKME YCTOMUMBLIE COCTOSHMS SNEMEHTap-
HbIX YACTML, XMMMYECKMX 3IEMEHTOB, MATEPMANOB M BUOTKAHENR Ha
3emne, B €& Hepax, B OKEAHMYEeCKMx ryBuHAx, BIKHEM U AANbHEM
KocmMoce.

MPEVIKTHMBHBIV ITOPSAKOBbIV AHAJIN3 B MATEPUAJIOBELEHMA

MurosaumonHeiit meton CIMA paeT BO3MOXHOCTb QHANM3A yC-
TOMuMBLIX nepropndeckux CTPYKTYp M NPUMPOAHOTO eCTECTBEHHOTO
lNopsaka 06pasosanms xumrueckux snemeHTos B bopme O60b6LYEH-
HOM yHMBEDCAnbHOH snepHo-opbutansHos popmynsl (TIOD) nioboro
XMMHYECKOTO 3NIEMEHTA B KOHOHMYECKOM (06pa3LOBOM) BUAE.

MHoromepHbii 3HEPronHbOPMALMOHHBIM NOAXOA MO3BOMNT CO3-
AOTb UMPPOBYIO AMHAMUYECKYIO MOZENb ANf PACYETOB MPOLECCOB
B3OMMOLIEACTBMA XMMMYECKWX SNEMEHTOB Mexay Coboi M MeToabl
NPOrHO3MPOBAHUA OS5 NONYYEHNA HOBbIX BELLECTB.

O6bEMHAs MATPHLIA XUMMUHECKMX SIEMEHTOB MOXET CTaTb HaM-
6onee MHPoOpMaTHBHOM BCeobLEn moaensHOM Gopmon ans o6o6-
LEHUA QYHAAMEHTASBHBIX 3AKOHOB CTPYKTYP M 30KOHOMEPHBIX YCTOM-
YMBbIX OCOBEHHOCTEN XMMHUYECKUX SNEMEHTOB B WX MPUPOAHOM CUC-
TEMHOM ayanusme: Xumu3am "MoOnMBaneHTHOM NepuoauyHOCTU" B KO-
poTkonepuoaHoi Tabmuue .M. Menaeneesa u @usnurocrs "sHepre-
TUYECKMX CTPYKTYP" HEBANEHTHBIX OPOUTANEN SHEPTETUYECKMX MOay-
posHeit 8 Tabnmue IUPAC.

Meproamnyeckmin 3aKoH ONMPAETCA HO HEMPEPLIBHOE rPYNMNOBOE
Hapawmsarue sanentHbix snektporHos {c | no VIl rpynns} B asyx
BHeLHWX opbuTansx {s' - s2} u {p" - p% - p> - p* - p> - P8} c warom
1e" 1 MaKeManbHbIM Pa3EPOCOM MONMBANEHTHOCTH, PABHBIM BOCbMM
8 npeaenax ot (0 + +8) no (-4 + +4). M3 31oro MoxHO caenaTs BbBOA
O TOM, 4TO, 3Q UCKIOUeHUem "nepsopoarHoro” (ncxoaHoro) 6roka A
us sogopoaa 1s'" (neproa 0) u reans 152 (nepuop Ne 1), nonHouen-
HBIMM C NO3MUMK BaEHTHOCTH aenatoTca nepuoasl No 2 u Ne 3 ¢ non-
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HbIM Pa3HOOBpPa3Mem BaneHTHbIX CTPYkTyp {1 € + 8€}, 3anonHsowmx
anekTpoHamu posHo 8 rpynn. CTpykTypy 3TUX NEPUOROB MOXHO CUM-
TATb KQHOHMYECKOH, MOCKOJbKY MX BANEHTHbIM GYHKUMOHAN MPUCYT-
CTBYeT BO BCex nepropax (2 + 7) Bo Bcex n3secTHbix 118 xummueckmx
3M1EMEHTAX CUCTEM.

®yHpameHTanbHbIi [epuoanyeckmii 3akoH OTPAXKAET eCTECTBEH-
HbI% NPUPOAHbIN MOPAAOK CUCTEMHOTO OBPA3OBAHMSA XMMUYECKHX de-
MEHTOB M X COEAMHEHUI. TeOpUA CTPOEHMUS BELLECTBA B BUAE AAEPHO-
060I0YEYHOM CTPYKTYPbI CUCTEMBI SNIEMEHTOB MOMYYUIA SKCNEPUMEH-
TansHoe nopreepxaerune. CTporoe COOTBETCTBME MONOXMUTENBHOMO
30PSAA ATOMHOTO SAPA COBOKYMHOMY OTPULIATENBHOMY 30PSAY SEKT-
POHHOM OBONOYKM M MOPAAKOBOMY HOMEPY B CUCTEME DUIUKO-XMMM-
YECKMX 3NIEMEHTOB NP OABNAETCA KAK B yCTOljl‘-IMBbIX CTAUMOHAPHBIX COC-
TOSIHWSX IEMEHTOB, TAK U B SHEPTOAUMHAMMUYECKMX TEPMOXUMUYECKMX
pPeaKUMsIX 0BPA30BAHUSA CTABUIBHBIX XUMUUYECKUX COEAMHEHWH.

PyHAaMEHTANbHOE CBOWMCTBO MOPSAKA SBNAETCS MHOTOMEPHbBIM
MHOOPMOLMOHHBIM CTATUYECKMM CKENETOM CTPYKTYPbI BELLECTBA, HA
KOTOPOM, KOK B YHMBEPCANBHON CUCTEME KOOPAUHAT, Lenecoobpas-
HO MO3ULMOHMPOBATL CTATUYECKME U AMHAMMYECKME SHEPTETUYECKHE
XOPAKTEPUCTUKM HA3OBBIX COCTOSIHUI UCXOAHBIX KOMMOHEHTOB XUMM-
YECKMX PeaKUMI AN fanbHEenLwen 34041 CUHTE3d KOHEYHbIX OXMAa-
€MbIX NPOAYKTOB.

Metoa CIA B noctasneHHol 3aaaye UrpaeT TEXHONOMMYECKYIO
ponb 060CHOBAHMA AOCTATOYHOM UHPOPMATUBHOCTU L1l KOHCTPYM-
POBaHMS MeTOaA ByayLIero CuHTE3q, BEMPaoLLMit MUHPopMmaLmio 060
BCEX M3BECTHBIX 3AKOHAX, 30KOHOMEPHOCTSAX, MPABMIAX, XOPAKTEPUC-
TUKOX, CBOWMCTBAX, MPOLECCAX U COCTOSHUAX SMEMEHTOB, COEAMHEH-
HYIO C MHTENNEKTOM, OMLITOM M MHTyMumen ananutka. Oundposka
OMbITA MOPSAAKOBOTO AHAMU3A, C YYETOM BO3HUKAKOLLMX OTKIIOHEHMI,
0COBEHHOCTEN U UCKIIOYEHMIA, MPUBIUXAET HE TONMBKO K CO3AAHMIO
YHUBEPCANbHOM HU3UYECKON MOBEM BELLECTBA, HO U K OBOCHOBAH-
HOMY MPOTrHO3UMPOBAHMIO HOBbIX, MOKA ELLE HE OTKPBITbIX XUMUYECKUX
371EMEHTOB.

BaxkHeMWMM dYHKUMOHANIOM CHHTE3A ABMISIETCS BANEHTHOCTbL XW-
MMYECKOTO 3M1EMEHTA €CTb GYHAAMEHTANbHAS CNOCOBHOCTL €ro aTo-
MOB O6PA30BbLIBATL OMPEAENEHHOE YNCIO XMMUYECKMX CBA3EN (Mone-
Kynoo6pa3soBaHme / MPUCOEANHEHUE MM 3OMELLEHME) C ORHOPOAHbI-
MM UM PO3HOPOAHbBIMKM ATOMAMM. [10NIOXUTENBHAS BANEHTHOCTL 3e-
MEHTQ COOTBETCTBYET KONMYECTBY OTAAHHbBIX OTOMOM 3M1EKTPOHOB (n0-
HOP), G OTPULATENLHASA - KONMMYECTBY 306PAHHbIX 3NEKTPOHOB ANA 30-
BEPLUEHMS BHELUHErO SHepreTuieckoro yposHs (akuentop). Mpupoga-
HOE CBOMCTBO MPOSBAEHUS M3OUPATENBHOM AKTUBHOCTM C PA3HBIMM
371EMEHTAMM HA3bIBAETCS MONMBAAEHTHOCTb.

MpuHUKMN 8-rPYNMHOTO PACMONOXEHMS XUMUYECKMX STIEMEHTOB C
BQ/IEHTHBIM BYHKUMOHANOM BHELHMX OPBUTANbHBIX CTPYKTYP, MONO-
XXEHHbIA B OCHOBY KOPOTKOMEPUOAHbIX POPM, CTRYKTYPHO 060CHOBAH
MOKCHMASbHBIM  PA3BPOCOM  MOMMBANEHTHOCTH. 30 UCKITIOYEHUEM
"ocoboro” ykopouerHoro nepuona No 1 us sonopona 18" u renus
152 ¢ BHeWHe opbuTanbio {81 - §2}, NONHOLEHHBIMU C NO3ULMK Bae-
HTHOCTH sisnsitoTcs nepuoasl Ne 2 u Ne 3 6nounoit napsl B. PasHoo6-
pasue BaneHTHbix cTpykTyp {1€ + 8€} nocneposaTensHo 3anonHaet
3NEKTPOHAMM BCE 8 rpynn, Mpu 3TOM BCE 31eMEHTH "OCHOBHbIE".

O6pasosanue B nepropax Ne 4-5 6noka C BHyTpeHHWx opbuTa-
neit {d" + d'%} cnopeurno TeopLA BCTABUTL WX B BUAE AOMOMHUTEMb-
HbIX PSLOB Mepes BHeWHumu opbutansmm {p + pb}. Dta scTaska
"NOBOYHBIX" 3NIEMEHTOB PA3PYLLMIA FTAPMOHMIO FPYNNOBOM NEpPUoamnY-
HOCTM, BBEAs HECOOTBETCTBME CBOMCTB d-3M1EMEHTOB rPynMnOBOMY
npuHumny. Ctpyktypy neprogos 6noka B moxHo cuntats kaHoHMYeC-
KO#, MOCKOJIbKY WX BANEHTHOOBPA3YIOLWMI GYHKUMOHAN NPUCYTCTBYET
BO BCex nepuopax. JocronHa rmybokoro obcyxaeHns 06OCHOBAH-
HOCTb NpucyTCcTBMA "MOBOYHLIX" 3nemeHToB d-noaypoBHS BO BCex
rpynnax nepuoaunuHoctu, ¢ | no VIII.

Hayuyneiit nogxoa CIMA ocHOBAH HA MCMONb3OBAHMM NIOBBIX PaK-
TOPOB W APTYMEHTOB, YNPOLLAKOLMX MPOTHO3 U PACLUMPSIOLLMX BO3-
MOXHOCTH CUHTE3A HOBbIX XMMUYECKMX SEMEHTOB M UX cCoeanHeHui. K
4uCry TAKUX GAKTOPOB LENECOOBPAZHO OTHECTU YCTOMUYMBLIN GAKTOP
6104HOr0 06PA30BAHKA NAPHBIX NEPUOAOB NOAOGHOM CTPYKTYPbI.

Mockonbky B npeaenax oTkpbITbX ydeHbiMr 118 xumuueckmx ane-
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MeHTOB bakTOp BIOYHOCTH HOBNIOAAETCA BO BCEX NEPMOAAX, HAYMHASA
CO BTOPOTO, NPEANAraeTcs PACMIPOCTPAHNTL €r0 U HA YKOPOYEHHbINA
NepBbIi NEPHUOA, PA3OMB Er0 HA YCIOBHYIO NAPY OIHOSNEMEHTHBIX Ne-
PUOMOB, B KOTOPLIX BOAOPOA OTHECEH K Hynesomy nepuody (sV), a re-
nuit otHeceH k neproay No 1 (s2), Torna 6104HOCTb KK NAPHAS MAEH-
TUYHOCTb OPBUTANBHBIX CTPYKTYP COMPSXEHHbIX NEPHUO0B, HE HAPY-
WAs HYA OAHOTO MPUHATOTO XMMMYECKOTO 3AKOHA M MOPAAKA, CTAHO-
BUTCH GYHAGMEHTANbHBIM GAKTOPOM MNEPUOAUYHOCTH.

Bocemb nepropos pacnaaaioTcs Ha YeTbipe napHbix bnoka {A, B,
C v D}, npu 3tom, metoa CI'MA nokasbiBAeT, Y4TO B YETHLIX MOCTKAHO-
HMYECKMX NepMopax Kaxaoin 6IoYHOM Napsl BNEpPBLIE NOSBNAETCA HO-
BAA (HOMBLICLIOSA) SNEKTPOHHAS OPOUTAIIL, OTCYTCTBYIOLLAA B MPEALLE-
cTeytowmx 6nokax. Ewle ogHo HoBoe HabnoaeHe COCTONT B TOM, 4TO
KOXAOMY BIIOKY COOTBETCTBYET TOMBKO OAHO MPEAEnbHOE 3anomnHe-
HME SNEKTPOHHOM OBONOYKM COOTBETCTBYIOLLETO SHEPreTMYEeCcKOro
YPOBHS, NPU 3TOM, cMeHa 3HepreTndeckux yposHei {K, L, M, N, O, P,
Q...} B 610YHbIX NEPMOAAX NPOUCXOANT B CEPEAUHE YETHBIX MEPUO-
[OB, MEXAY MOMHOCTLIO 3ANONHEHHOM 3MEKTPOHAMM HOBOM (HOMBbIC-
wer) opbMTanbIo 1 NOCNERyIOWEN 30 HEM HAMBbICLLEH OPOUTANbIO
npefwectsyoLero 610ka.

lMepuognuHocTs kak GyHAAMEHTANLHOE CBOMCTBO CUCTEMBI XM-
MMUYECKUX 31emeHToB, ¢ noauumit metopa CIMA, cTpykTypuposaHa ka-
HOHMYeckumu nepmuonamm 6noka B Ha ocHose npuHumuna 8-rpynnoso-
ro PACNONIOXKEHUA SNEMEHTOB C BANIEHTHbLIM beHKLLMOHOJ'IOM BHELLHMX
opbuTansHbix cTPykTyp. PopMa MOTEPHANBLHOTO NPOSIBIEHUS NEPUO-
AUYHOCTM COCTOMT B TOM, YTO KQOKAbIN MEPHUOA HAYUHAETCA NEPBbIM XM-
Muueckum snemenTom ns' rpynnel | (n - nopsaakosslit Homep 6nouHoM
CTPYKTYPbI) U 30BEPLIAETCA MOCHEAHUM XMMUUYECKMM 3iemMeHToM npé
rpynns VI

3akoHomepHoe obpasosarme B neproaax Ne 6 u No 7 6noka D
elle OfHOM Napbl BHYTPeHHUX opbutaneit {f- + f14} cnogsurno Teop-
UO BNEPBLIE BLIHECTM MX 30 NPEAENb NEPUOANYECKON TABULLI, GHA-
NOTMYHO HE OYEeHb O6OCHOBOHHOMy BBEOEHMUIO OOMOJIHU-TENbHbLIX PA-
n08 "nobouHbix" anemeHTos, HauuHas ¢ nepuopoe No 4-5 6noka C.
Mpu 3TOM, OYEBMAEH NPUHUMIUAILHO MHOM MOAXOMA K PASMELLEHUIO
HOBOTO GYHKUMOHAMBHOTO TUMA SMEKTPOHHbBIX SHEPreTUUECKUX MOAY-
poBHe (opbutanei).

B mononHeHue K ABYM BHELUHWM KAGHOHMYECKMM BQIIEHTHBIM Op-
6utansm tina {482 u {4p®}, & cTpykType 6noka D noseunmce BHyT-
peHHue opbutanu {4f4} HeBANEHTHOrO TMNA YETBEPTOrO SHEPreTU-
yeckoro yposHa N, B KOTOPbIX HOPALMBAHWE 31EKTPOHOB MPOMCXO-
IMT CBOMM YEPEOM, O CBOWCTBO BAJIEHTHOCTH (MOnekynoobpa3osa-
HUS) NPOAOMKAET NPOABNATLCA 6NArogaps Nape BHELIHUX OpbUTa-
nesi. Benen 3a snementamm tuna {4} o6pasyioTcs snemeHTsl TMRG
{4d"%}, Takxe npepwecTsyiolme BHelwHel opbutanu {4p ).

CrpykTypHbiit aHanms anemeHTos 6noka D pacnonaraet k pac-
CMOTPEHMIO 0BPA3OBAHUS HEBANEHTHbIX nogyposHei {f14} u {d10} s
KQYECTBE NPOABNEHMS HOBOM PYHKLUMOHANBHOM 30KOHOMEPHOCTH, KO-
TOpAs, B OTIIMYUE OT JIMHEMHOM rPYNNOBOW BASIEHTHOCTH, LEMOHCTPMU-
PYET HEKOTOPYIO MOAYPOBHEBYIO LMKIMYHOCTS CBOMCTB SMEMEHTOB C
HENMHEMHBIM XAPAKTEPOM HEBANEHTHOrO (GYHKUMOHANA, NPEfBapH-
TEMbHO KBAMMPUUMPOBAHHOIO KaK "BTOpPUYHAS nepuoamuyHocTs” E.B.
b2pona - C.A. LLlykapesa.

LinknnuHocTs kak CBOMCTBO 30KOHOMEPHOTO MOCNEfOBATENbHO-
rO 3QMOSIHEHMA 3NEKTPOHAMM HEBANEHTHbIX OPOUTANEN BHYTPEHHMX
3NEKTPOHHBIX 0BONIOYEK, B OTAINUME OT BASIEHTHOCTHM BHELLHMX 060510~
4EK C NIMHEMHBIM M3MEHEHMEM NAPAMETPOB ATOMOB, POPMUPYET BaK-
TOP HEAUHENHON OkmMmaemocTn obonodku. Tabnuurbie Gopmbl nepu-
OAMYECKMX CUCTEM TPAAMUMOHHO OTOGPaXaOT rpynnosoi ¢yHaa-
MEHTanbHLIM NpUHUMN o6pasosanus nepuoaos. Meton CIMA co sceit
OYEBMAHOCTHIO MOATBEPXAOET BCEOOLLYIO KAHOHWYECKYIO 3AKOHO-
MEPHOCTb MEXAHM3MA BASIEHTHOCTM 3a cueT BHelHux {ns?} u {npé}
BANEHTHBIX OPBUTANeit ¢ GyHKUMOHATOM XMMUYECKOM KTUBHOCTU.

B dopmax IUPAC takxe HapyLieH MpuHLpMN HEMPEPBIBHOCTH 06-
PA30BAHMSA CMCTEMBI XMMMUYECKMX 3nemeHToB. Beregcraue HeobocHO-
BaHHOro pasmetyenus "ctonbuos” ¢ 3 no 12 8 nepuopax Ne 4 1 Ne 5
6noka C, a Takxe B nepuogax Ne 6 u Ne 7 6noka D, nossunucs nyc-
Thie kneTku B "ctonbuax” ¢ 3 no 12 8 nepronax Ne 2 n Ne 3 6noka B.
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Heob60ocHOBAHHO BCTaBNEHHbIE "NOGOYHLIE" d-31EMEHThI, eCTECTBEH-
HO, "pasaBuHynM” 3nemeHTsl BHelWHUX {2} u {p8} opbuTaneit no 18
"cton6uos”, 06pa3oBas NycToThl B Hrioke nepuoaos B. 1o Bosmox-
HO OBBACHWTL TOMBKO OTCYTCTBUEM NOHUMAHMS AAALHENLIEro PA3BK-
TUA NEPUOANYECKON CUCTEMBI.

A nanbHelilee pasBuUTUE CUCTEMBI STEMEHTOB NPUBENO K OTKPbI-
THIO 28 XMMMUECKUX SNEMEHTOB C BHyTpeHHUMM {F4} opbutansmm
(naHTAHOMAB U AKTMHOMABI), KOK OKA3ANOCH, OYEHb CYLLECTBEHHBIMM
ANA KU3HEAEATENbHOCTM yenosekd. [ocTynuTb C HUMM AHANOMMYHO
{d'0} opbuTansm osHauyano Gbl npespatleHe 18-rpynnHoi Tabnuupl
8 32-rpynnHyio Tabnuuy 1 T.0. M 310 BCé npu 8-rpynnHosi nepuoauy-
HOCTU M COOTBETCTBYIOLIEH €/ MOKCUMQITbHOH nonmmBaneHTHocTu 81

MpeanktusHbit meton CIMA yGeantensHo AeMOHCTPUPYET, YTO, B
COOTBETCTBMM C MPUHLMIOM HENPEpPLIBHOCTM, MPAKTUKA BHECEeHMs
3nemMeHToB cemeicTs -, g- ..., B npeaensl TaBanuHbIX rpynn, BeaeT K
abeypay: 8 nepuopax 6 n 7 6noka D 18-rpynnnas tabnuua IUPAC
npespatutcs 8 30-rpynnHyto, a 8 nepunoaax 8 u 9 oTkpbiBaEMbIX dne-
meHTOoB Bnoka E npespatutca 8 44-rpynnuyio, 1 T.4.

SHEPIETUNECKUE CTPYKTYPHbIE ®@YHKLIMOHATIbI

CucteMa sHepreTMyeckoro roMeocTasa aapa u 3MeKTPOHHOM
060MI0YKM B ATOMAX XMMUYECKUX SNEMEHTOB PEAM3YET ABA B3AMMOC-
BA3AHHLIX @yHKUMoHana. [epsbiit dyHkuMoHan - mMosekynoobpaso-
BAHME 13 OJHOPOLHBIX M PAZHOPOAHbIX ATOMOB, YTO PEANU3yeT MaTe-
pPUONOBEAYECKOE NMPEAHA3HAYEHNE XMMUUYECKOM HAYKM - MPUPOAHBIA
CUHTE3, OCHOBAHHBIN HA QYHAAMEHTAIbHOM CBOMCTBE rPYrnoBO/ rne-
PHOANYHOCTH.

Bropoit dyHKUMOHAN - MHOFOMEPHOE SHEPFOMHGOPMALMOHHOE
CTPYKTYPMPOBAHUE SLEPHO-060M0YEYHBIX POPM M Pa30BbIX COCTOS-
HW GUSUKO-XMMUYECKMX COEAUHEHUH, YTO PEANU3YET MHTENNEKTYASb-
HbIM noTeHUMan AHTPOMONEHHONo CHUHTE3A HOBbLIX KOHCTPYKUMOHHbIX
MQATEPUANOB W BUONOTUYECKMX TKAHEH HO OCHOBE MPUMPOAHOTO MHO-
roobpasus. B 3Tom uens Gpusnyeckoro MOenMpoBaHMs SKCyaTaLm-
OHHbBIX COCTOSIHUM.

Bsanmopeiicteue aByx GpyHKUMOHOMNOB OYEBUAHO B CBA3M C NMpU-
XOAOM 3MOXM OLUMPPOBAHHBIX HAYYHO-TEXHONOTMYECKUX MCCIE0BA-
HUMA MHTENNEKTYQbHBIX 3HAHMA. DHepreTMieckas npMpoaa Gpuanko-
XMMMUYECKOTO CHMHTE3Q OMUpaeTcs Ha 6Aas3oBbie NPEACTaBneHus ob
sHepretuiecknx ypoeHsax {K, L, M, N, O, P, Q..} n opbutanbHbix
3MEKTPOHHbIX NOAyPOBHSX {$-, p-, d-, -, g-, h-...}, obnapaiowmx ¢yHaa-
MEHTQIIbHbIM CBOJICTBOM MOPSAKOBON YCTOHYMBOCTU B HOPMMPOBA-
HUM CTATOAMHAMMYECKMX MPUOPUTETOB 3AMONHEHUs 0booyek saep.

Bmecte ¢ Tem, Mo mepe pasBUTUS CBA3AHHLIX CTPYKTYP SAEP W
3NMEKTPOHHBIX O6OTOYEK, NPOUCXOAMT CYLLECTBEHHOE YCIOXHEHME
SHEPTOMHGOPMALMOHHOTO B3AUMOLENCTBHS BHYTPH CTPYKTYP, MPUBO-
Adwee K HapPYLWEHWUIO JIMHEHHOCTH, YCTOHYUBOCTA CHMMETPUM, M30T-
POMHOCTU U, ECTECTBEHHO, XMMMHECKOH QKTMBHOCTH. [ 10 Mepe yBenu-
YeHUs SAEPHBIX MACC, BCE 3TO LEMOHCTPUPYIOT 3KCMEPUMEHTANBHO
NOATBEPXAEHHbIE CBOMCTBO MEPECKOKA 3MEKTPOHOB, CKUMAEMOCTU
OPOUTANBHBIX PAANYCOB, HEAUHERHOCTH LMKIMYHOCTU U T.1.

DHepreTuyeckne GyHKLMOHOMbB PEANU3YIOT MHOTOObpasue Bu-
nos nepuopnuHocti. C yBenmueHmem nopsnkosoro HoMepa noBTops-
IOTCS CXOOHbIE HEPThI M CYLLECTBEHHBIE PA3NMYMA CBOMCTB XUMMUYECKMX
snemenToB. Hemeukmit xummnk M. [ebepenrep Ha nonseka paHbLue
onybnukosaHms Tabnmus .M. Menaeneesa, npeasocxmtun npeacka-
3QTENbHLIE BO3MOXHOCTU CMCTEMBI SMIEMEHTOB, OBNAACIOWMX ObLL-
HOCTBIO XMMWUYECKMX CBOMCTB. ATOMHbIE MACCHI M CBOWCTBA CPEAHMX B
TPUAAOX MOAOBHbLIX 3MIEMEHTOB YCPEAHEHbI OTHOCMTENBHO CyMMb
CBOMCTB ABYX KPAMHMX XMMUYECKUX STIEMEHTOB.

ATOMHO-MONEKYNAPHbIE PUSMKO-XUMUYECKME CBOMCTBA MPOCTbIX
M CNOXHbBIX BELLECTB (BAIEHTHOCTb, QTOMHBIF PAAMYC, MOTEHUMA HO-
HU3QUMM 1 T.N.) MOTYT BbITb KAYECTBEHHO M KONMMYECTBEHHO NPEACTAB-
fIEHbI B BUAE 30BUCMMOCTEN OT MOPSAKOBOrO HOMEPA C MEPUOAMYEC-
KUM MPOSIBNIEHUEM BbIPAXEHHBIX MOKCUMYMOB U MUHMMYMOB. B pam-
KOX TCI6J'II4‘-IHbIX d)OpM XUMHUYECKNX SNTEMEHTOB NMPUHATO PA3NUHATL IO-
PU3OHTANBHYIO MEPUOANYHOCTb B KBAHTOBAHHOM YBEIMYEHUU OT Mi-
HUMQNBHOTO O MAKCMMOIIBHOTO 3HAYEHMsS 3aPSAA 8APA M COOTBET-
CTBYIOLLEN €My SNEKTPOHHOM OBOMOYKM C OKTUBHBIMU BHELLIHUMM (BA-
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NIEHTHBIMK) OPOUTANSIMM.

BeptvkanbHas NepUOANYHOCTL OTOBPAXKAET XMMUIO SIIEMEHTOB M
WX COEAMHEHMH, KOTOPAA MPOSBNAETCA B MPYNNOBOM MOBTOPAEMOCTH
CBOWCTB XMMMUECKMX dNEMEHTOB [leproanieckon cucTemsl. INemeHTbl
OAHOW rPYNMbl MEIOT OAHOTUMHBIE SNEKTPOHHbBIE KOHDUIYPALWMM C Mepu-
OJMYHOCTLIO CBOWCTB, HANpumep, 3Hepmu moHmaaum Ei [kIx/mons].
[uaroHanbHas NeproamMyHOCTb CBA3AHA C BO3PACTAHMEM HEMEeTan-
JMYECKMX CBOMCTB B MEPMOACX CIEBA HAMNPABO M B PYMMNAX CHU3Y
BBepx. [TpuHATO Takxe paccMATPUBATL BTOPUYHYIO, "3BE3AHYIO"
MHbIE BWAbI CMCTEMHOM M NOKANLHON nepuoandHOCTU. B O6bEMHBIX
MATPMLOX MABHbIE BUALI NEPUOAMYHOCTM NPEACTABIAIOTCA MHOTO06-
PA3MEM CMMPANBHBIX KOHUYECKMX M LMIAUMHAPHUYECKUX DPOPM.

Pewatolyio ponb B CO30AHMM KOHUENUMKM BAIEHTHOCTM ChIrpan
Hemeukmit xumnk D.A. Kekyne, packpblBlumMi T€OpeTUHECKMi CMBICH
"coeaunmtensHos cunsl” Gputarua . Ppanknenaa. Uransarey C.
Kannuuuapo npeacrasmn yuenne o BaneHTHOCTH "KoHcrnekT nekums
1o xummyeckos punocodum” Ha wmnpokoe obcyxaeHne Ha | Mexay-
HapoaHoOM xummiyeckom koHrpecce B 1. Kapncpys B 1860 r. Ero nccne-
AOBAHWS CMOCOBCTBOBANM YCTAHOBNEHUIO BAIEHTHOCTM METASIOB,
pasHo kak paboTel D. Kekyne nomornu onpeaenmts HANOrMuyHbIE Xa-
PAKTEPUCTUKM AN HEMETAIOB.

Beinatowmitcs pocemitckuin xummk A.M. Bytnepos cuutan BaneHT-
HOCTb OCHOBOMONArAIOLLMM MOHSITUEM B MPOLECCE CO3AAHMS CBOEHN TEO-
PUM XMMUYECKOTO CTPOEHMS 1 OBOCHOBAN YMCO 8 KAK PEAnbHYIO OCHO-
By [eproanyeckoro 3akoHa. Ero akTMBHBIMM pOCCHMIACKUMM MPOROXKA-
Tensmu cTanu Tanadtmesie xumukm JLA. Yyraes v b.H. MenwyTkimH.

DyHKUMOHANBHOE OTNUYME CBOMCTBA MEPHOAMYHOCTM XMMUYEC-
KUX MIEMEHTOB OTPAXAET QYHAAMEHTANbHYIO 3AKOHOMEPHOCTb U Me-
XQHW3M NOBTOPAEMOCTU B (POPMUPOBAHMM BHELIHUX BASIEHTHBIX Op-
butanesi obonoyek sAep. DHepreTMieckne XapaKTEPUCTUKM OKTUB-
HOCTM B BYHKUMM KOIMYECTBA AKTUBHbBIX 3IEKTPOHOB S- U P-opbuTa-
nen B Npeaenax rpynnoBbiX NEPUOLOB, AEMOHCTPUPYIOT IMHEHHO-MO-
HOTOHHBI xapakTep (puc. 1).
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Puc. 1 SHeprus nonnsaumm B pyHkumMmn 3apspa o6onoukm

MonHbIN CNEKTP BOCLMUTPYMMHOM NEPUOAUYHOCTH NPEACTABASIOT
xummnueckune snemeHTbl ¢ {72} u {p123456 nopyposHIMM BO BHELL-
Hux opbuTtansx. PasHoobpaswme saneHTHbIx cTpykTyp {1€+ 8e} noc-
NEA0BATENLHO 3AMOMHAET SNEKTPOHAMM BCe 8 rpynn "OCHOBHbLIX" 3ne-
MeHTOB KaHoHuueckmx nepuopos No 2-3 6noka B, yto nossonser
MMEHOBOTb MX BQJIEHTHLIMU CeMesicTBamMU. BaneHTtHbie cemerictBa
BHELWHMX opbuTanei obpasyoT KAQHOHUHYECKYIO OCHOBY MOCHEnyo-
X BIIOKOB NAPHBIX MEPUOAOB BCEX 6€3 UCKMOUEHMS TABIUYHBIX U
MaTpUYHbIX dopm [Nepuoamueckmx cuctem.

TNornyeckmit nnctpymentapuit metoaa CIMA nossonset npeano-
JIOXKMTb, YTO, B CITy4AE M3BECTHOCTU BCEX XMMUUYECKMX SNIEMEHTOB Ye-
Thipex 6110KOB NAPHLIX NEPMOAOB OAHOBPEMEHHO C OTKPbITHEM [Nepu-
ofmyeckoin Tabnuubl, TBOPLY HE MO0 MPUATH B FONOBY PASMELLATH
48 xmmuueckmx snementos M3 118 B HeoHOCHOBAHHOM Mopsake €



HAVKA

MONHBIM HAPYLLIEHNEM MPUHUMIOB HEMPEPLIBHOCTYA U rPYNOBOMH ne-
PUOANYHOCTH.

Mpu 5Tom, N0 Mepe OBPA3OBAHUA XMMMYECKMX SNIEMEHTOB B Npe-
AENax Nep1opa, MPOABIEHNE XMMUYECKON OKTUMBHOCTH (BANEHTHOCTH)
BHewWHuX {82} 1 {p8} opbuTanei UMeeT JIMHESHBIF XaPAKTEP NO BCEM
XAPAKTEPUCTUYECKMM NAPAMETPAM - MACCA, 3aps/ SAPQA, NEKTPOH-
HBIA TOTEHLMA, SHEPINS CBA3M U T.4.). A npouecc 06 pa30BAHMS XMMH-
YECKMX SNEMEHTOB 30 CYET BHYTPEHHMX HEBANEHTHBIX opbuTaneit {14}
n {d10} neMoHCTPUPYET OUYEBMAHO YCTOMUMBBIF, HO He M3YUYEHHbIN Pe-
HOMEH HEMHEAHOrO BIASHMS HA TE Xe XAPAKTEPUCTUYECKME Napa-
METPbl XMMUYECKOM AKTUBHOCTM BAIEHTHBIX OPOMTanes.

MopsaKkoBbIM AHANUM30M OBPA30BAHUSA BHYTPEHHUX HEBASEHTHbIX
op6utaneit 3{d"0} 1 4{f1*} noaTBEPXAEH SKCNEPUMEHTANBHO LMK pe-
30HaHCHOro TMNa B 3nemenTax mexay ns? (rpynna ll) u np' (rpynna lll)
OPBUTANSIMU KAHOHMYECKOTO BOCLMMIPYNNHOTO nepuopa n{s'™ + p¢},
BHYTPW KOTOPOTO MPOMCXOAUT OBPA3OBAHUE HOBbIX CEMEHCTB XMMM-
4ECKMX SIEMEHTOB 30 CYET HAPALLMBAHUA SNEKTPOHAMM HEBQJIEHTHBIX
MOAYPOBHEN BHYTPEHHWX HEBANEHTHbIX opbuTaneit (puc. 2).
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Puc. 2 HenuHesiHbIM 3HepreTnyeckmui nposan
BHYTPEHHMUX HeBaNeHTHbIX opbuTanes

CDyHKLLMOHOJ'IbHoe OTNnMYmMe OT CBOWMCTBA nepuoan4YHOCTU XUMU-
YECKMX SMIEMEHTOB OTPAXAET PYyHAAMEHTAMBHYIO 30KOHOMEPHOCTb M
MEXQHU3M MOBTOPSIEMOCTH B POPMHUPOBAHUM BHYTDEHHMX HEBQIIEHT-
Hbix OpbuTanesi obonouek aaep, NPeaLeCcTBYIOWMX BHELLHUM BANEHT-
HbIM OPBUTANSIM. DHEPreTUIECKMEe XAPAKTEPUCTUKM SNEKTPOHOB BHYT-
PEHHMUX HEBANEHTHbIX OPOUTANEH NEMOHCTPUPYIOT CUCTEMHO HesM-
HeJHbIF XxapakTep.

B npenenax Kkaxgoro nepnona nosnyvyeHol KpUBble NMOHU3AUMOH-
HbIX MOTEHUMANOB U pAANYCbl QTOMOB C OTKITOHEHUAMMU, o6ycnoaneH—
HbIMU OCOBEHHOCTAMM 3KPAHM3AUMM OBONOYKAMM HUXHENO YPOBHS
SBEPHO-3/1EKTPOHHOIO B3AMMOAEHCTBUS C BHELUHUMM BQIIEHTHBIMU
opbutansmu. "BropmyHas neproaniHocTs" "ecTb CBOKICTBO, 3Q10XEH-
HOE B CaMOM Fape ", 1 OHO LMKITMYHO XaPAKTEPHO MpoBasiamy (puc. 3).
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Puc. 3 HeBaneHTHble unknmuyeckne sHeproTpaHcpopmaLmm
BHYTPeHHWX opbuTane

Mopspok 06pasoBaHMa OpOUTANEN 3NEKTPOHHbBIX OBONOYEK Cre-
AyeT 3aKOHOMEPHOCTAM:

1. DHepreTryeckue yposHM 06pasyOTCa NyTEM 3AMNOMHEHNS Op-
6uTanei (noaypoBHe) COOTBETCTBYIOWLErO YPOBHS B BIIOYHOM ecTe-
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cTBeHHO} nocneposarensHocty: yposens K (151 + 1s12) Gnoka A;
yposeHb L (252 + 2p1-23-456) qronmnyeckoro 6rnoka B; yposens M
(4512 + 312345678910 . 4p1-23456) Gnoka C; u 3aeepliaeTcs
ypostem N (6512 + 5f234567-89-10-11-121314 . 4 Jf1-23-4567-8910
6p12345¢) Gnoka D.

2. Kanonuyeckuin 6nok B, B cootsetcteun ¢ @yHaameHTansHsIM
CBOVCTBOM rpYnMnoBO# NEPHUOAMYHOCTH, sBnseTca GA3OBOM MOMHO-
PA3MEPHOM CTPYKTYPOM NPOSBAEHNS NOAHOTO CNEeKTPA AOHOPHO-AK-
LenTopHbIx BaneHTHoctern ot -4 no +4 unn ot 0 go +8 ¢ makcumans-
HOM nonuBaneHTHocTbio "8".

3. Bce nocnenytolume nepurogasl, HaunHas ¢ 6noka C, B ectecteeH-
HOM MOCNEAOBATENLHOCTH NOPAAKOBOTO HAPALLMBAHMS AAEPHO-3NEKT-
poHHbix napameTpos (N - nopsakosbiit Homep anemeHTa, pt - npoTo-
Hbl, N0 - HEATPOHbI; M - ATOMHBIE MACCHI; € - 3MEKTPOHBI), OMMPAIOTCA HA
YHUBEPCANbBHYIO KAHOHMYECKYIO CTPYKTYpY {ns!2 + npl-23-4561 neq-
JU3YIOLLYIO Yepe3 BANEHTHOCTb PYHAAMEHTALHOE CBOHCTBO MOJIEKY-
1006pPA30BaHHS.

4. Mepuombl KOXAOro CneayloLero 3a KAHOHMYeCkMm Grnoka
NPOrPECCMBHO HOPALLMBAIOTCA OfHUM HOBBIM SHEPTETUYECKMM MOAY-
pPOBHEM (OPBUTANBIO), 3AMONHEHHAS CTPYKTYPA KOTOPOro obpasyet
HOBOE, 6OoMee BbICOKOTrO MOAYPOBHS CEMEMCTBO.

5. Mopspok 06pa30BAHUA HOBBIX CEMEMCTB MOAYMHSIOTCS yHAQ-
MEHTQIILHOMY MpuHUMITY 06paTHOM MHBEPCHM. B naphbix nepuopox
6noka C mexay KaHoHMYeckumm cemeicteamm {ns2} u {np1234561 o6-

A B nepuopnax 6noka D nocne cemelicts {ns?} nocneposatensHo obpa-
3YIOTCA COMENCTBa {nfl2345678910-111213-14y |\ 1y 12345678910,
npeawecTsys snemeHTam np!™ cemeiicts {np'23456) i tak panee.
Bce "uHBepcunonHbie” cemelictea dopmupyiotcs B rpynne lll, npepue-
CTBYs anemeHTam np'".

Meton CIMA nossonun 0BHAXMUTL CTRYKTYPHBIA MEXQHM3M (yHK-
LUMOHANBEHOTO MPUPOAHOTO AYQIM3MA rPYNNOBOM NEPUOAUYHOCTH BA-
JIEHTHOCTU N IHEPreTMHECKOrO CEMENICTBEHHOrO roMeoCTasa UMKIMY-
HOCTHM B KQUECTBE OCHOBbI MO3HAHMA MATEPMU. M ecrin MexaHnam xu-
MMYECKMX PEAKUMI MONEKyNnoOBpPa3OBAHMA B CMCTEME XMMUYECKMX
3M1EMEHTOB [JIOCTATOYHO FYHOKO M3YUEH U CTPYKTYPUPOBAH B NEPHO-
JQX, TO MEXOHWU3M SHEPreTMHECKUX MOTUBALMI MPHPOIHOrO CHHTE3A
MaTepum TpebyeT Cepbe3HOro NPUCTANLHOMO BHUMAHMS.

DyHAaMEHTANbHbBIA GUIUYECKMIA NPUHLMMT MMHUMYMQ SHEPMU YC-
TOHYMBBIX COCTOSIHMMA BOLLIEN B XMMUUYECKYIO HAYKy Bnaroaapst OTkpbi-
THaM BblgatoLLencs nneaasl ydersix - B. Maynm, B.M. Kneukosckoro, 3.
Mapenynra, @. XyHaa v ap., HaydHO OBOCHOBABLUMX CMCTEMHbIE
NPUHUMABLL M NPABMNQ SHEPrETUYECKOrO SAEPHO-opbuTansHoro 6a-
JIQHCA B CTPYKTYPE 3HepreTMueckux ypoBHes. BaneHTHsie nepuoas 1
SHepreTM4yeckmMe ypoBHM, He COBMALAS CTPYKTYPHO, MPEACTABMSOT
cob0i KOOPAUHATHYIO MATPMLY XMMUKO-PU3MYECKOTO AyQTM3Ma.

Mo npUHUMNY MMHMMYMQ SHEPIMM COCTOSHMH, CHAYANA 3ANONHS-
oTCA opbutanm Gonee HM3KOro 3HepreTnyeckoro noayposHa. Ho, ¢
YYETOM CTPYKTYPHOM 30KOHOMEPHOCTM 30BEPLIEHUS SHEPreTUYECKMX
YDOBHEM B KOXIOM YETHOM NEPUOE COOTBETCTBYIOLLEH 6N0YHOM Na-
pbl CEMENCTBOM HOBOrO, 6oNee BLICOKOro N0 OTHOLIEHMIO K NpeaLLe-
CTBYIOLLIEMY NEPUOAY NOAYPOBHS. DTA 30KOHOMEPHOCTL, 06OCHOBAH-
HQS SHEepPreTMYecku, CO3AAET MNNID3UIO 0BPATHON MHBEPCUM NPU Ob-
PA30BAHUM HOBbIX OpBUTAnNeit, OHAKO, BONee BHUMATENLHOE U3yue-
HUE NOATBEPXAAET MMABEHCTBO MPMHLMNA MUHUMYMA SHEPTUM MOHM-
3auMM B 06PA30BAHMM HOBBIX XMMUYECKMX SIEMEHTOB.

MATEMATUYECKUE MHCTPYMEHTHI CTPYKTYPHOIO AHAJIU3A
ﬂﬂﬂ yﬂ,O6CTBC| OMNUCAHMA M AHONM3A CBONCTB XMMMYECKMX coegn-
HeHWii, OBLIENPUIHAH CTOHAGPT 3MEKTDOHHOK POPMYIbl XUMMUECKMX
3MIEMEHTOB, CUCTEMHO CTPYKTYPUPYIOLLMIA pACpeaeneHme snemeH-
TOB MO 3HEPreTMYECKMM YPOBHAM M MOMLYPOBHSIM B COOTBETCTBME C
BO3PACTAHMEM SHEPTMM ATOMHbIX OpbuTanei ana paaa:
152<252<2pb<352<3pb<452<3d10<4 pb<552<4d10<5pb<6s2~
= 4f24<5d10<4 pb<7 52~ 5F24<6d10<7 b,
CTPYKTYPHBI QHANKU3 SMEKTPOHHBIX 0HONOYEK XMMUYECKMX de-
MEHTOB MOXHO NMPEeacCTaBsnTb B BUAE TPEX CUCTEMHO CBA3QHHbIX ¢yHK'
LMOHQ/I0B, NHAMBUAYQASIbHbIX 0J19 KOXAOrO 3/IEMEHTA UK U30TONA:



a) lMepmoanueckn HapawmBaemble 3NEKTPOHOMW BQJIGHTHBIE
BHELIHME S- n p-opbuTany (B-saneHTHbi€) sHEPreTMUecknx ypoBHeH,
06pPA3YIOWMEC BO BCEX XMMMYECKMX SNEMEHTAX, COCTABNAIOT OCHOBY
MEXAHM3MA XMMUYECKUX B3AUMOAENCTBMI; CTPYKTYPA NEPEMEHHA 10
NPEAEnbHOrO 3aNOMHEHNs SNEKTPOHAMM BHELLHErO SHEPreTMYecKoro
YPOBHS, NOCNE YEro HOPALIMBAHME CMELLOETC B CIEAyIOLLYIO B MO-
pspke rpynny.

6) Lukmmyeckn Hapalumeaembie 31eKTPOHAMU COEAMHHBIE HEBA-
JIEHTHBIE OPOUTANU SHEPTETUHECKMX YPOBHENH OBPA3YIOTCA B SNEMEH-
tax cemencts lll rpynnel (H-HeBanenTHbiE); B xuMMueckmnx peakumax
OTOMOB HE y4OCTBYIOT; CTPYKTYPA NEPEMEHHA 10 HOCHILLEHMS NeKT-
POHAMM NOCNEAHErO (FPAHUYHOIO) SNEMEHTA 30BEPLLEHHOTO SHepre-
TMYECKOrO YPOBHS, NOC/E YEro HOPALMBAHWE CMELLAETCS B Cleayio-
LIy MO MOPsAAKY rpynmny.

8) [penensHo 3anonHeHHbIe (HOCHILLEHHbIE) SNEKTPOHAMM HMX-
HME NaccuBHbIE SHepreTudeckue yposHM obonouku ([T-naccushebie),
HO XMMWUYECKME B3OMMOAENCTBUA ATOMA HE BMAIOT; CTPYKTYPA HEU3-
MEHHQ 0 NPEAENbHOrO 3ANOAHEHNS SNEKTPOHAMM NOCTEAHETO SHEP-
reTM4eCKoro ypoBHs, MOCe 4ero KoOnmM4eCTBO HUXKHUX SHEPTEeTUYECKNX
YPOBHEN YBENNUMBAETCA HO OAMH.

CHCTEMHO CBA3QHHBIE PYHKLMOHQIBI SNEKTPOHHbIX 0BONoYeK aTo-
MQ MO3BONAIOT PEKOHCTPYMPOBATL INEKTPOHHO-OPOUTATLHYIO POPMY-
51y (S0 (1), kOTOPAA MOXET CTATH CUCTEMHBIM GHATMTUYECKMM MHCTPY-
MEHTOM OMUCAHMSA M MPOTHO3A CTPYKTYPHOrO PACMPEAENEHMA SNEKTPO-
HOB MO OPBMTANAM-NORYPOBHSM (8-, p-, d- F, g-, h-...) B 3HepreTHueckmx
yposrsx (K L, M, N, O, P, Q ...) chcTembl XMMUHYECKMX 31EMEHTOB:

J00={B. »rH»IMM~»H¥~»B) (1)

YCcToNYMBOE CBOMCTBO LMKIMYHOCTH B HOPMUPOBAHUM BHYTPEH-
HUX HEBANEHTHbIX OpbuTanei obonoyek saep, NPeaWecTBYOWMX BA-
NEHTHBIM OPBUTANAM, BHOCHT HELOCTAIOLLLYIO MHTENNEKTYASbHYIO KOM-
MOHEHTY, MO3BONAOLLYIO YCUIUTL GUIOCODCKOE OCMBICTIEHHE MPW-
POAHOTO GU3UKO-XUMUYECKOTO AYQIA3MA MUPA MATEPHMMA: XUMU3M
"NONMBANEHTHON MNEPUOIUYHOCTU", COCTABNMOLWMA DYHAAMEHTAMb-
HOCTb kopoTkonepuoaHon Tabnmusl [1.M. Menneneesa, n ¢puanyHoCTb
"CEMENCTBEHHbIX CTPYKTYP" SHEPreTUUYeCKUX NOAYyPOBHEN C BUAOM HA
dyHOAMEHTANBHOCTL  AnMHHONepuoaHoin  Tabnmus  IUPAC.

B omnnune oT XMMWUYECKON KMHETUKM MONekynoobpasoBaHus B
pHU3UIECKOM XHMMM, UMUMKW MOJOLNU BIIIOTHYIO K CUCTEMHOMY roMe-
OCTQA3Y MHTErPUPOBAHHOM AMHAMMYECKOM CTPYKTYPbl ATOMA "S4PO -
0bonoyka" B xummueckos pusmke. VIMeHHO QTOMHBIH CUCTEMHBIN ro-
MeOCTa3 OGbEKTMBHO NPETEHYET HA POJb MHTENNEKTYAbHOM GU3U-
YECKOM MOJENU XMMUUECKMX SNIEMEHTOB U UX COEOMHEHWH, Tpebyio-
wei umMdpoBoro GOPMATUPOBAHMA B 30A0YOX CUHTE3A HOBBIX
KOHCTPYKUMOHHbIX MaTEPUAanoB u buotkanen Mnayctpum 4.0.

Metoaunuecku updposyd MofENb OTOMOB PEANU3YET GOPMYIIb-
HOE OMUCAHWE SHEPTO-AMHAMMYECKUX GYHKLMOHANOB MX CTPYKTYP HA
OCHOBE DNeKTPOHHO-OPBUTANBHBIX GOPMYRN, AONOAHEHHBIX MPOTOHHO-
HEHATPOHHOM MACCOBO-3HEPreTUYECKOM CTPYKTYPO# aaep atomos (),
KOMMQKTHO MPEACTaBAsAs 3MeMeHTs B Buae JnepHO-0B0noYeUHbIX

bopmyn (FOD) (2):

|30¢’=‘{BskH>H}H}EP} (2)

HAYKA

O606uieHHaa (yHMBEPCANbHASA) KOMNAKTHARA AAEPHO-OPBUTANb-
Has bopmyna NoBOro XMMUYECKOTO 3IEMEHTA MOXET ObiTh NPEACTAB-
NEeHA B CTPYKTYPHO-KAHOHMYECKOM BUAE:

0D = {49+ 1+ H+ B}.

B kauecTse MpaKTMUECKOro MPUMEPa CTPYKTYPUMPOBAHMS byHKLMO-
HQIOB, NPUBEAEHA ANePHO-OPBUTANLHAA GOPMYIA XUMUHECKOTO SemeH-
1a 101Md menaeneesuii (3). OHa MmeeT 0BLLENPU3HAHHYIO SNEKTPOHHO-
opbutansHyio crpykTypy 182 (K) - 2522p8 (L) - 3523p¢ - 4523d04p6 (M) -
5524d'05p8- 6524f145d'06p¢ (N) - 7525F136d'07 pé - 8528 pS (P) - 852 (Q) u
MOXET GbITb NPEACTABAEHA AN M3yHEHNS, PACLUIMPEHMS, MOIENMPOBAHMS,
NPEeAMKTMBHOMO QHANM3A U NOTEHUMAILHOMO CUHTE3A KOHKPETHOTO XMMM-
4ECKOrO 3fIeMEHTA B pOPME AAEPHO-OPOUTANBHOM GOPMYTIbI:

piof+ LR ]

lh1ae 1% [YP]+[O ]+

2.0 _ 8-

P Q]

10/Md =

roe:

- [1744°79"*] 4 - AnEpHbI NPOTOHHO-HEHTPOHHBIN PaKTOP C 3apA-
[IOM GTOMA XMMMYECKOTO 3nemeHTa ;9;Md,

- [0Yb O5Pd13Psp-Qs] - ananuTuyeckas yacTs snemenHTa 19;Md
HQ OCHOBE IPAHWUYHOTO SNeMeHTa 7, Yb,

- [OsPd 1], - unknMueckas AHATUTUYECKAS YACTb BHYTPEHHUX He-
BaneHTHbIx opbutanesi dopmynsl 19;Md,

- [PP Q¥ ] - BANEHTHAS NEPUOAMYECKAs AHANUTUYECKAs YACTb
BHELLHMX OpBUTaneit GOpMybl XMMUYECKOTO 3nemeHTa ;9;Md.

40D 1 20D sensioTC MOAEbHBIM MHTETEKTYQIbHLIM UHCTPY-
MEHTapueM MeToaa CTPpyKTypHoro nopsakosoro aHanusza CIIA.
CB3b 94€PHO-3NEKTPOHHOMN CTPYKTYPb! BELLECTBA MM MATEPMANA C
€ro KOHCTPYKLUMOHHbIMKM CBOMCTBAMM - mpobnema dyHIAMEHTANbHON
HAYYHOM BAXHOCTU. Pewenne ee - B yMEHMM aREKBATHO MOAENUPO-
BATb CBOMCTBA, GYHKLUMM M HA3HOYEHWE BELLECTBA HO MOAENU ero
a0epPHO-060N0YEYHON CTPYKTYPbl C NPEACcKa3aTeNbHbIX MPOrHO3HbIX
I'IO3MLI,MI‘/‘1 OTKPbITUA HOBbLIX, €LLE HEUN3BECTHbLIX, XUMUYECKMNX NTEMEHTOB
N UX COEAMHEHMN.

Ewe opHa cTpykTypHAs OCOBEHHOCTL CUCTEMBI XMMUUYECKUX Sre-
MEHTOB CBA3AHA C BANEHTHOCTbIO B KOYECTBE OCHOBOMOMANQIOLLIETO JU-
HEMHOrO MEXQHM3MA NEPUOANIECKOrO OBPA3OBAHMS ATOMOB, O TAKXE
NPMPOAHOTO CUHTE3A MOSEKYT. AHANOMMYHO OCHOBOMONArAIOLLEMY 30-
KOoHy [yKa B MEXAHUKE YNPYrvx CUCTEM, CTPYKTYPUPOBAHWE NEPUOLOB
TABAMYHBIX HOPM UCTOPHUHECKM MPEBPATUIOCH B YCTOMUMBYIO HAYUHYIO
LOMMHQHTY (00rMy), NOPANM30BABLLYIO PA3BMTME XMMMYECKMX MCCIERO-
BAHUIM BO BCEM PA3HOOBPA3UM CNEKTPA ECTECTBEHHOHAYYHbBIX 3HAHWIA
O BELLECTBE, C UTHOPUPOBAHUEM MIABEHCTBA CUCTEMHOMN HEYCTOMYM-
BOCTH, HEMMHENHOCTU, PA30BON MHEPLMOHHOCTU M CMEKTPASIBHOM MHO-
FOMEPHOCTH KBAHTOBO-BOSTHOBBIX SHEPIETUYECKUX TPAHCHOPMALMIA.

Mop 3TUM YroM 3peHns, NPEACTABAETCA YPE3BLIYANHO BAXHbIM
U3yyeHue 3QFBIEHHOIO HEHOMEHQ HEMHEHHOMN LUMKITMYHOCTH 0bpa-
30BAHMA HOBBIX XMMWUYECKMX IEMEHTOB 30 CYET HAPALMBAHUA 060-
JNIOYeK, BHYTPEHHUX MO OTHOWEHUIO K BASIEHTHbIM. HOy‘-IHbIl;I MeTon
CITA nossonun yepes uaydyeHue FPAHUUYHBIX GYHKLMOHANOB NEPHO-
IMYHOCTM U LIUKITMYHOCTY BLISBUTL BOXKHYIO 30KOHOMEPHOCTb (pyc. 4).

[PAHMLBI NEPUOLOB CUCTEMBI SIEMEHTOB OMPEENeHbl CUTHATb-
HBIMM 3eMeHTaMM S~ 1 P8 BaneHTHLIX CemeicTBEHHbIX opbuTaneit ka-
HOHWYECKOTO Meproaa. A rPAHULBI SHEPreTUYECKMX YPOBHEN, KOTO-
pble "AMPUXMPYIOT" MPUPOAHBIM CUHTE3OM SHEPTETUYECKMX MOLYPOB-
Heit BHYTPEHHMX HEBANEHTHbIX cemeiicTeHHbix opbutaneit {d-, F, g-,
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HAYKA

h'} onpenenaTca rPAHUYHbIMK 31IEMEHTAMM ABYX BbICLLUMX NOAYPOB-
HEM HEBANEHTHBIX CEMENCTB B KAXKAOM YETHOM NEPHUOAE MOCTKAHOHM-
yeckux BNoKoB.

Metoaom CTTA sbiseneHa cTporas nMHeHas 30BUCMMOCTb PaC-
NONOXEHNA TPAHUYHBLIX 31EMEHTOB 30BEPLUEHHbIX 3HEPreTUYeCKnx
YPOBHEM B YeTHbIX Nepuoaax 6rouHbix cTpykTyp. [Mopaakosbie mecta
FPAHUYHBIX 3NEMEHTOB BHYTPM YETHbLIX NepuofoB onpenendet napa
KOOPAMHATHBIX GOPMYT MOMOXKEHHS MNOCIEAHErO (CUrHANBHOTO) XMMMU-
4ECKOTO 3MEMEHTA 30BEPLLEHHOTO 3HepreTuyeckoro yposhs (DY) (4)

[2-(Ne ) +4] 4

HEMHOED nepuarh

M NEepPBOro (CUIHAMLHOTO) XMMUYECKOro anemeHTa Hosoro DY (5)

nposensiotcs B kpaitkux rpynnax | u VIl Bunecerne snementos 14 -

ce

MEMNCTB 30 npeaens TabnndHbix Gopm Takxe abCypaHO U PaspyLLM-

TenbHO. [lpencrasneHHas ApryMeHTaums pPacKpbiBaeT (PEeHOMEH
CTPYKTYPHOM xummum, npocywectsosasumii 150 netl

yel
YH

M BHYTPEHHMX HesaneHTHbix {d10 - f14 -

CEMEMCTBEHHBIE MEPUOINYECKME MATPULIBI

Co3aaHHbI ANS YCTPAHEHNS HELOCTATKOB TABMYHBIX GOPM, O3BY-
HHbIX akagemmnkom H.H. Cemenosbim, meton CITA, nossonun BbisiBuTb
MBEPCANbHBIE PYHKLMOHASB CEMENMCTB BHELLHMX BANEHTHbIX {$2 - pb}
8 ..} opbutaneit 1 npeacta-

BWTb B MOTPUYHOM PpOPME YHUBEPCANbHOE CBOMCTBO CEMEMCTBEHHOCTH
XUMUHYECKMX SNIEMEHTOB NEPUOAMYECKON CUCTEMBI (pUC. 6).

152 Puc. 6 YunBepcanbHas ceMencTBEHHAS MATPMLA.
L o
[2.{_”9 5 ]H' 5] (5) 537 Mepeas unppa B kaxgok ctpoke ob6o3Haqaer
Hemnost repuoda =3 HOMep NMep1oAaq, CMHWUM LiBETOM BbliAesIeHbl rpa-
352 _{‘n"* HUYHbIE CEMENCTBA SHePreTM4eCKMX YpOBHEH, a
MecTa BHELHMX BANEHTHBIX CEMENCTB CTPOro pernamMeHTMpoBaA- Jli‘f{fm..i }:'i- KPGC':"NM LBETOM BblgeneHbl NPOrHo3npyemsolie
Hbl BOCBMUTPYMMHOM MNEPUOAUYHOCTbIO KAHOHWYECKOro Nepnopa BO / CeMEHMCTBA NEPUOROB 3a NPEASNAMM OTKPAITHIX

BCeX HepreTMueckux yposHsx: ns' s rpynne |, ns? s rpynne I, np'- s
rpynne lll, np? & rpynne IV, np3 & rpynne V, np# & rpynne VI, np% s
rpynne VI, npé & rpynne uxeptHoix rasos VI (puc. 5).

Mecra BHYTPEHHUX HEBANEHTHLIX CEMENMCTB PErAMEHTUPOBAHbI
HEMPEPbIBHbIM MOPAAKOBbLIM MPUHLMIOM HYMEPALWMM M OBPA3OBAHMS X1-
MUYECKMX SMEMEHTOB M NPABMIOM OBPATHOM NOCNEAOBATENLHOM OYe-
PENHOCTM PA3MELLEHMs SHepreTuieckmux noaypoeHeit {d-, £, g- h-..}
060M0YKM ATOMA.

yueHbimn 118 xnummyeckmx snemMeHToB.

587 4d' sp*
as24flisdlogps
75?2 5f1 6d'® 7p*

as?sg L[ 7d" 'sp®
952 6g1% 7f14 8d'? 9p*

Koa¢dpuumeHts nepen 6ykseHHbiMM cMMBONQ-
MM ceMelcTB 0603HQYAIOT MPMHAANEXHOCTD
MOAypPOBHEH K SHEPreTMYECKUM YPOBHSM, O MX
NOCNeA0BATENbHOCTb 3AMONHEHNS ONpeAenseT-
€5l IPMHLUMMIOM MMHUMYMQ SHEPrMH COCTOSHMAM.
KpacHsie crpenku nokaseiBaioT nopsaok obpa-
30BAHMS XMMMYECKMX 3/IEMEHTOB, O CHHME
0603HAYAIOT rPAHMLbI NEPHOLOB

Meton CIA, nossonun BbIAENUTb, HAYMHAS C NAPHBIX NEPUOLOB

6noka B, obuiyio kaHOHK-

Il Fpymn & EHMMSECERE JNEMEHTOR . E E YECKYIO CTPYKTYPY BOCHMMI-
Cowefctea Il rpynnel cTPYETYPHO oBpasyioT B ecTecTBEHHOM NOpADNe ' PynnHoOM BANIEHTHOCTH, 4TO
OT BBICILEN0 NOAYPOBHA K HONGE HHIKOMY, NPEWECTEYA NOOYPOSHKD p*‘ 2 ybeamTensHo nopaTBepXae-

HO BbIACIOLIMMCH XMMUKOM
npogpeccopom A.M. bytne-
poBbIM (pHC. 7) 1 mpyrmu

Pacnonomesns rpaHiL IHEpTeTHYECERX YPOBHEA B YBTHED NBpWOLEx

CIBTOpMTeTHbIMM \/LleHblMl/I.
[anee, Bo Bcex nocne-

LYIOLLMX NEPUOLTX, MOMUMO

P
Fd LT
J 4drm ‘@ P

dpts CEMEWCTB C BHELLUHWMM BO-
Bnok € [/ sd ol sp neHTHeIMK {ns2, np®} opbu-
2 TANAMK, NpeacTasneH Heus-
| [Tl 6 gd# | pill 6p™ | BecTHbI paHee MexaHMam
M T [ 7a% | pfl 7p% || 06P030BaAHMA BHYTPEHHMX
et HeBANeHTHbIX opbutanei,
! o i wd™ el 8™ | ornocawmiics k cemelicTaam
-_Dt'mu'rl. ﬂpu'lma rmE T = ; 10
\ _ g s LT L Ll gpre snemenTos {nd'%, pacno-
e D R - ““““‘““‘I"’a-“.."T“-.?-E;'?ﬂ-“---l: } B NArQioLLIMXCA Cpa3y nocne
| ,-,,mF 1ol - O BT | <onon-crn sanerm op-
kel
S e _ AN Hawjp|| #ewt | | Gvmanedt snemenros ns
o | Bk ;
1= }chuﬁac'ru opGutaned Il m!lrlﬂhl .y | (Pymna I v ns? (rpynna I
stg? K's g'egh e plplplpspf | HO Nepen XMMUYECKUMM Sre-

Puc. 5 Mopspkosas ctpykTypa o6pasoBaHms xumudeckmx anementos Il rpynnsi

MpMAaBas CEPbE3HOE M OTBETCTBEHHOE OTHOLLIEHUE K YKA3CHHbIM
nopsaky v npasuny, cemeiictaa {d% sHepretnueckoro yposHs M pas-
MELLAIOTCH MEXY BANEHTHbIMU cemeicTeammu 452 - 4pt-u 552 - 5p'-

me

MEHTAMM MEPBbIX BASEHT-
Hbix opbuTaneit np'" ce-
iicte npé (rpynnel Il - VIIl). YepHbiM LBeTOM BbineneHs nepuomsl yxe

oTkpbITbIX 118 3neMeHToB, a KpacHbIM NPOTHO3MPYEMbIE NEPHUOIBI.

napeix nepuopos 6noka C, a HesanenTHble cemeiictea {4, d10} 018 Puc. 7 OpburansHas nepuoamyeckas marpuua.
N . Takum o6pa3om, Ha ocHose ¢pyHAAMEHTANbHO-
sHepreTuyeckoro yposHa N pasmellaioTcs mMexay BONEHTHbIMK ce- 2+ 2p S S S Y ey
meitcteamm 6s2 - 8p'-u 752 - 7p' napheix nepuonos 6roka D. 357 3p* BLIX XMMMYECKMX 3NE€MEHTOB, BHYTPEHHHE
- - 10 f14 18 K22
BbIBO[l; ¢eHomeH ceMencTBEHHOCTU HEBANEHTHbIX opbuTtanel 10 HesaneHTHele op6urann {d'°, f'4, g, h?}
6 L0 m - 3didp NPMHLUMNIMANBEHO MOFYT paAcCnoNArarbcs

COCTOUT B UX O6OCHOBAHHOM PACMONOXEHMM B O ]Luew rpynne lll ¢ He- §2 4410 5p roneko & rpynne I,
NOCPEACTBEHHbIM NpeaecTanem anementam np - Bo scex snepretu- p" [PQHUYHBIMM 31EMEHTAMM NEPHOAOB SBASIOTCS

Y4ECKMX YDOBHSAX.
McToprueckn CroXUBLUMECS HOPYLIEHWS MPUBENM K HEOBOCHO-

BAHHOMY pasmelleHmio cemeicts {d10} B BBENEHHBIX AOMOMHUTENLHO
panax "nobouHbix snementos” u Tpronax metannos VIl rpynnsl nepuo-
IMYECKMX TaBAUL, C HOPYLIEHUEM GYHAAMEHTANBHOIO MPUHLMNG BOCh-

&s _.7;: .uﬁf'H ;rdml.._-‘“ &
Qs

WHepTHble rasbl C MPeAeNbHO HACHILLEHHbIMM
3NEKTPOHAMM BANEHTHbIMM opbuTtansmu: 2He

G524 1454106
U] el i T/ e T (152), 10Ne (2p%), 18Ar (3p¢), 36Kr (4pf),
54Xe (5p¢), 86Rn (6p¢), 1180g (7p?).
Marpuua obnapaer cBoACTBOM NMHEHHOTO Ce-
MEeN CTBEHHOro MPOrHO3MPOBAHMS, PACAPOCT-
paHstoweecs Ha nepuogsl 8-9 6noka E

6’ 71 8410 9pf

MMrPYNNHOM NEPUOANYHOCTM M MONHBIM HECOOTBETCTBUEM BANEHTHOC-
Tei NOBOYHBIX SNEMEHTOB rPYMMNAM UX MPUHYAUTENBHOTO PA3MELLEHHS.
HecooTseTcTere 311EMEHTOB MIABHBIX 1 TOBOYHBIX MOArPYMM APKO

CeMelCTBeHHbIE NEPUOANYECKME MATPULBI CTPOMO COOTBETCTBY-
IOT BCEM 30KOHOM M 30KOHOMEPHOCTAM KITACCUMUYECKOM XUMMM, HO KO-

Nel-2(133-134)2021
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TOPbIX NOCTPOEHbI TABNMYHBIE POPMbI, MPK STOM, OHU MO3BONAKOT HAT-
NAAHO MPEACTABAATL OCOBEHHOCTU M AHANM3UPOBATL CTPYKTYPHbIE
MEXQHM3MbI CUCTEMBI XMMMYECKUX 3nemeHToB. OAHMM M3 OCHOBHBIX
QHANUTUYECKMX NAPAMETPOB CTPYKTYPHbIX MCCIEAOBAHMI ABASIOTCA
[DAHHYHBIE 3NEMEHTBI B CUCTEME MOHATUIHBIX KOOPAMHAT - BOCLMMUIDY-
NMHOM BANIEHTHOM NEPUOANYHOCTU U CEMENCTBEHHOM SHEPIeTUHECKOM
LUMKITUYHOCTMH.

[DOHWYHBIMM 3IEMEHTAMM 3HEPreTUYECKMUX YPOBHEN ABNAIOTCA
NPEeAEeNbHO 3aNONHEHHbIE 3NEKTPOHAMM BANEHTHLIE OPBUTANM NepBo-
poaroro 2He (1s?) 6noka A sHepreTuueckoro yposHs Ku yeTHoro ka-
HoHpueckoro nepuona Ne 2 10Ne (2p¢) 6noka B ypoens L, a Takke
npenenbHO 3ANONHEHHbIE SNEKTPOHAMKM HEBANEHTHbIE Op6MTC|J'Il/I yeT-
HbIX NOCTKAHOHUueckux nepropos Ne 4 - 30Zn (3d'9) 6noka C ypos-
Hs Mu Ne 6 - 70Yb (4f14) 6noka D yposrs N us uncna oTkpbiTix yue-
HbiMu 118 xMmryeckux snemeHTos.

M npeanktusHo, B Tpex nporHosupyemsix metopom CIMA mpor-
PECCHUBHO PACLUMPSIOLMXCA MEPHOAAX (puc. 8) ele He OTKPBITbIX XM-
muyeckux snementos: No 8 - 138Yn / Muuii (5g'8)
6noka E ypoera O B 4ectb Muposoro meuerata

[pynnoBsas nopsgkosas ctpyktypa cemercts anemeHTos Il rpynnsi

HAYKA

cTpykTypHOro ananmsa sensiotcs O6bEMHBIE PA3BEPTKM neproamyec-
KMX MATPML| KOPOTKOMEPUOHOM CUCTEMBI XMMMUECKHMX nemerTos .M.
MeHgeneesa 1 AIMHHONEPUOAHOM OPOUTANBHOM CUCTEMBI XMMUYECKUX
snemenTtoB IUPAC ¢ nosnumoHMpoBaHMEM CEMENCTB IAHTAHOMIOB U

3s°3p°4s’3die
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/jl‘.fmﬁ;f "\.'5-;('.?..!5‘..-1'# ",F-" B 'I-s.i.’”
_,Af” 7d"°8p" 95 6" ?_f”.'j’rfm 9p" [s°6h22
f.:_!: SFI9d10 1 (1p° 115° Thé2 85 9f 1 10d"0 11p° 1 25° 74

Puc. 8 OpburansHas sHeproumknuyeckas Marpmya

npodeccopa Camyana M-J1 Uua, Ne 10 - 242Gu / T

Tycennit (6h?2) 6noka F yposHs P s yects sbiaio- thlm? iﬂ:;:tlmz? [ I pysmst I Optiwrann
Werocs MHxeHepHoro Teopua npodeccopa bopu- 0 I 1 &

ca B. Tycera, u No12 - 390An / Anaronmit (7g2%) | |1 ! VI

6noka G yposHa Q. Hassawus ctpykTypHo o6oc- 2 8 1-1L- -II-1V-V-VI-VII- VIl 5p
HOBQHHbIX 3MIEMEHTOB YCNIOBHbIE M NPEArOXEHb! B 3 8 I-1L - SIE-1V-V-VI-VII-VII

3HAK 6NArOAAPHOCTM CNOHCOPAM NPOBOAMMBIX HA- : }i i . :: = j‘}“ 2 %x - 3 : xi ' :?I: = ﬁ:g: spd
YUHBIX MCCNEAOBAHMA. :

CUHUMU IMHUAMK BbIAENEHb OPOMTAbHBIE CE- 6 32 1-11,- fdl-1V-V-VI-VII- Vi spdf
ME¥ICTBA B NPEENAX YXe OTKPbIThIX XMMUUECKMX 3ne- ; ;{2) % j ::: = { :j:::; : :E: ﬁ: x: r::: r::ﬁ: :
MEHTOB, KPACHbIMM nMHlij BblENEHbl MPOrHO3UPY- 9 50 1-10.- o f 11~ IV - V - V1- Vil - VIII spdfg
emble metonom CITA CEMEHCTBA MOKA HEN3BECTHbIX 10 7 1-1.- hg fdlll-1V-V-VI-VI- VIl | . , e
XMMUYECKMX 3nemeHToB. HepHoit HymepaLvel cnpa- " = T bt A T VoV Vi Vil spdfe
B0 0603HAEH [DAHA4HbIE COMEJICTBA 1 IHEpreTA- 12 98 1-U,-ghgfdll-IV-V-VI-VII-VIl | ., 712 pgq
YECKME YDOBHM CUCTEMbI XMUMMYECKMX SNEMEHTOB, | | |3 | a8 T-M-ghg fdM-TV-V-VI-VII-VII | Akt

NOAYEPKHYTHI COBCTBEHHO OPBUTANM MPAHMYHBIX XM-
MMUYECKMX SMEMEHTOB SHEPTETUYECKMX YPOBHEN, Ne-

pPeYnCneHHble BbILLE.

Op6uTanbHbIE CTPYKTYPHbIE MATPMLBI, OTO6- £ llopanok mepuoauteckoro MNAIHenNS opbuTALEH XHMETECKHY VIEMENTOR
POXAS MPUPOAHbIA BUIUKO-XUMUUECKMI [y QMM NEPHOIL TeTHLIE (Neppkie B Gnoke) Ne  mepmoasl meweTHLie (STopie B Gaoke)
NepPUOIMYECKOM CUCTEMbI SMIEMEHTOB, B MOPSAKE A s 1-ti sanaansessi 01 5 F-it saeepucrieil
NOABEAEHMS UTOTOB MHTEMPATMBHOMO GHANM3A Ce- LS DT Jpossie 1K FHepeemIrECKI JPOseHs
MEWCTBEHHOCTU SHEPTETUYECKMX CTPYKTYP Leneco- | g 5 P —— 2 sl 5 10
0BpasHO NpPeacTaBuTb B OOLIYHON TABAMUHOM s|p IMEPSEININECKI ilg plp MaTHARNNI
dopme, 0TOBPaXKAIOLWIEN CYyTb KPEATUBHOMO HAYY- KL VpeTHE 21 EILl M INEPOETIYECINT VPOSEND
HOTO OTKPAITUS, PACKPHIBAIOLLETO €CTECTBEHHOHO- | | — S
yuHbiii eHoMeH B dyHaamenTansHoi obnactu | € g P FlE -t 1 S-i
aHarmi (rabr. 1), 5|p|s 3 sovepuieinmx . 5(p|p|s AL ITHARM b

MNpu1BEREHHAs APryMEeHTauMa aBTOPOB HAyY- £lpld 4 g"m:wwm £ 10 1S d L4 mﬂ‘mw:ﬁm
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MOCIEefOBATENLHO MOATBEPAMIA €ro 3pdekThe- D 5 4 5|5 Sufi, Bfi g Toft
HOCTb B KOYECTBE MHCTPYMEHTAPUSA PACKPLITUSA eC- 5|\p|s IACEPHIEHN X 6 Flplp|*® FAMLTHREMIHE
TECTBEHHOHAYYHbIX PEHOMEHOB B QYHAAMEHTANb- s|\pld|p ¥ mepoewnt- | s\pld|dlp 5 IHEpERti-
HOM OBNACTU CTPYKTYPHOM AHANUTUYECKOM XMMMH. slpld|fld p Rl slpldlflfld p acK1ie
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[OB, BEAylel K HEenpepbiBHO-LUMKIMYECKOMY 30- slpls 3 s|lplels 629
NOMHEHMIO SHEPTETUYECKMX YPOBHEN, HAMMAAHO fie- s|lpldalp s sasep- s|plaldalp s AR
MOHCTPUPYET MPOrPECCHBHBIA NOPAROK GOPMUPO- s|pld|sld p s wen 35; s|lpld|flfld p s e
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HAYKA

AKTMHOMAOB. VIHTENNeKTyansHble MHCTPYMEHTbI CTPYKTYPHOTO MOPSAKO-
BOTO QHANM3Q MO3BONAMIAM UcnonHWTL 3oBewanne H.H. Cemenosa 8
4OCTM YCTPOHEHMS HEAOCTATKOB TABNMUYHBIX GOPM B BMAE PA3BEPTKM
OpbUTanbHO-TPYNMNOBOM SHEPTOUMKIMHYECKON OOEMHON MATPULBI Ne-
PUOAMYECKOM CHCTEMBI XUMMYECKMX SnEeMEHTOB (puc. 9).

PMPOBAHHOIO NEepMoaal.

3aKoH BNOYHOCTM CNPABEMIMB A1 BCEX TABAMYHBIX M OOBEMHO-
MATPMYHBIX GOPM NEPUOAMYECKOTO 3AKOHA KAK METOM, CTPYKTYPUPO-
BAHMA NONAPHO €AMHOOBPA3HBIX NEPUOAOB OPOUTANLHO YCTPOEHHbIX
SNEKTPOHHBIX 0BONOYEK XMMMYECKUX dnemeHToB. [lossonaeT aemyk-

OBLLMM BLIBOJI: Mpeogones nonyTopaBekoBoe AOMUHUPOBA-
H1E HEHOMEHQTbHLIX 3ABNYXAEHUM, NOPOAMBLUMX CUCTEMHbIE HEAOC-
TaTKM TABIUUHBIX GOPM, ABTOPAM YAANOCH NPUBAN3NUTLCA K CO3AAHUIO
UHTENNEKTYANbHOrO WMHCTPYMEHTAPUS CTPYKTYPHOrO MOPSAKOBOrO
QHQMNU3Q U SMEPIKEHTHOTO CUHTE3A HOBLIX MATEPUAIOB.

TTOHITMHBLIV AMTAPAT CTPYKTYPHOIO MOPSAKOBOIO AHA-
JIM3A

OcHOBY NPUMEHEHHOTO MOHATUIHOrO ANNAPATA COCTABNAOT 06-
LLENPUHATbIE OMNPEAENEHUS U HOBblE TEPMMHbI, OTPAXAIOLLME JIUHT-
BUCTUYECKME NPUCTPACTUS ABTOPOB. ,

1. Nonstue MEPUQO[, nopoamewee repmmnn MEPUMOONYHOCTb
(BBEDEH B HOYUHBIN O6UXOA Gnaropaps O.M. Menaeneesy) sensetca dyH-
OOMEHTOSbHBIM ANS CMCTEMBI XMMUUECKMX SNIEMEHTOB M 0BO3HAYaeT
"CBOVICTBO perynspHO# MOBTOPSEMOCTH BASIEHTHBIX CTPYKTYD ABYX BHELLI-
HMX OPOUTANEN XMMUYECKMX SIEMEHTOB, KK YACTHbIF CITy4ast 4ero-mbo
WM KQKOro-nmbo ABIeHuMs MOBTOPSIOLLErocs XapakTepa” B onpeaeneH-
HOM YCTOMYMBOMN HOYYHO OBOCHOBAHHOM NOCIEA0BATENLHOCTH.

Du3nUeCcKmit CMBICTT XMMUYECKOHM NEPUOANYHOCTU OBYCNOBNEH YC-
TOMYMBON 30KOHOMEPHOCTBIO MOBTOPEHMS KOHDUIYPALMK SNEKTPOHOB
BHELLHEro SHEePreTMYeckoro YPOBHS OTOMOB MO MEPE YBENMYEHMUS 30-
pARa AApa, 6narofaps KOTOPOK Peanu3yeTcs Takke dyHAAMEHTAmb-
HOE CBOMCTBO cucTembl xummueckmx snementos BAJIEHTHOCTD -
"CNOCOBHOCTb YCTOHYMBOrO COEANMHEHMS OBHOPOAHBIX M/1I1 Onpeae-
JIEHHbIX PA3HOPOAHbIX ATOMOB XMMMYECKNX S/IEMEHTOB B CTO6VU7beIe
MOneKyIbl BeLLEeCTsa".

Mepuoamyeckas NAPAAUIMA CUCTEMbI XMMUYECKMX SIEMEHTOB OC-
HOBQHA HQ MPUPOAHOM CBOMCTBE nMHelHoro cooTtsetcTens NMOPSAL]-
KA HapalipBaHis NpOTOHHO-HENTPOHHOM CTPYKTYPbI AAep M NUHEel-
HO-OPBUTANLHOM CTPYKTYPbI 3AMNOMHEHMS SNEKTPOHAMM AAEPHbIX 060-
fIOYEK NPU BCEOBLLEM YCTOMUMBOM MPUHUMNE MUHUMYMQ SHEPrETU-
yeckoro 6anaHca snemeHToB 1 coeanHenmit. PyHaameHTanbHAs 30-
KOHOMEPHOCTb OBPA30BAHMS HOBbIX BU3UKO-XMMUUYECKWUX CBONCTB XWi-
MMYECKMX SNIEMEHTOB KPOETCS B YCTOMUMBOW NMEPUOAUYHOCTH CTPOE-
HUS 3NEKTPOHHbIX 060N0YEK ATOMOB.

2. BTIOYHOCTb - dbyHaameHTanbHAS yCTOMUMBAR 30KOHOMEP-
HOCTb NMAPHOM UAEHTUYHOCTH NEPUOAUYECKUX OPOUTANBHBIX CTPYKTYP,
COMPAXEHHBIX B NAPAX YETHOTO U HEYETHOrO NEPUOAOB B ECTECTBEH-
HOM MPUPOAHOM MOCNEAOBATENLHOCTM OBPA30BAHMSA XMMUYECKMX
371EMEHTOB, 30 UCKMIIOYEHWUEM HAYASBHOTO YKOPOYEHHOTO HECTPYKTY-
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TMBHO OBOCHOBAHHO PACMPOCT-
PQHATbL M3BECTHBIE 30KOHBI M 3Q-
KOHOMEPHOCTM OBPA30BAHMA B
HOPMAJbHBIX 3€MHbIX YCNOBUAX
118 M3BECTHBIX XMMMUECKMX BM1e-
MEHTOB HA I'Ipe,[I'MKTMBHbIlZ aHa-
M3 ewé HEeM3BECTHbIX PU3UKO-
XMMUYECKMX 3EMEHTOB o6 bIX
SHEepreTMYecKkmMx YPOBHEMN.

MoHaTHe BnoyHocT CTpyk-
Typupyet nopsaakossiit MPOT-
HO3 o6pazosaHms HoBbIx, el
HEM3BECTHBIX YYEeHbIM, XMMMYEC-
KUX 3NEMEHTOB MpeacTaBnseTca
€CTECTBEHHO-HAYYHbIM METOIOM
NO3HAHMA MAOTEPUANBLHOTO MMPQ,
PACWMPSIOWMM  BO3MOXHOCTH
yrnyBneHmns Hay4HbiX 3HAHWA O
cpepe OBUTOHUA M Xu3Hepdes-
TENbHOCTM YenoBeka.

3. OPBUTAJIb - crpykTyp-
HO-BbIPAXEHHbLIM  DYHKLUMOHAMb-
HO-TPYMNMOBOW 3HEPreTU4ecKui
NOAYPOBEHb INEKTPOHHOM 0B6ONOYKM AAPA, OEbEAMHAIOLLMA XUMUYEC-
KM€ SMEMEHTBI MO MPUHUMMY CXOXECTH, NOA0OMS UM COOTBETCTBMSA KO-
KOM-MBO XMMMUUECKOM XAPAKTEPUCTUKE M/Unu bU3MIECKOMY CBO-
cTBy. M3BECTHO KONWMYECTBEHHAR M COAEPXKATENbHAS 30KOHOMEP-
HOCTb, MO KOTOPOM M3 MOAYPOBHEN GOPMUPYIOTCA SHEPreTUYeckme
YPOBHM.

O61wenpuHaTas GYHKUIMOHANBHAS KNAccUdUKaLpus opbutaneit, 3a
npeaenamn ocoboro yKOPOYEHHOTO NPeAKaHOHMYeckoro 6roka A,
BLIMIAANT CleayoLwmm 0BpPa3om:

A) 81, 52 - curHanbHbIE BANEHTHBIE OPBUTANM XMMUUYECKHX SNEMEH-
tos rpynn | u Il B nopsaakosoi 6Gnounoit (napHoM) CTpykType Kaxaoro
NepMoaa KOHKPETHbIX SHEPreTUYECKMX YPOBHEN CBMAETENLCTBYET O 30-
BEPLUEHHOCTW NPEALLECTBYIOLIErO NEPUOAA U ABNAIOTCH MHAMKATOPOM
HOYANA HOBOTO MO OTHOLIEHMIO K NPEeAWwecTBylowemy nepuoay; s -
napa” obpasyet curHansHoe {s', s2} MmoHoBaneHTHOe 06pasoBaHKe
U3 IBYX XMMMUYECKMX SMIEMEHTOB - ABYXIPYMMHOE "CEeMENCTBO" .

B) p', p% p*, p*, p%, p®- BHEWHME BaNeHTHbIE OPBUTANU XUMH-
yeckux anementos rpynn I, IV, V, VI, VIl u VIl & nopsaakosoi 6nouroit
CTPYKTYPE KaXA0ro NEepMoaa KOHKPETHOrO SHEPreTMUeCcKoro YpOBHS
CBMIETENLCTBYIOT O CTEMNEHHM 3AMNONHAEMOCTHU TEKYLLErO NEPUOAQ; Npe-
[lenbHOE 3aMOmHeHe opbuTanu Pé cBMaETENbCTBYET O 30BEPLIEHHOC-
TM TEKYLLErO MepUOAA M ABNAETCS MPEABECTHUKOM M S-UHAMKATOPOM
0BPA30BAHMA CNEMYIOLLENO NEPUOAQ; " P-CEKCTET" IEMOHCTPUPYET yC-
TOMYMBOE MONMBANEHTHOE OOPA30BAHME M3 LWIECTU XMMUYECKWX SMe-
MEHTOB - WecTurpynnHoe "cemeiicteo” {p', pZ p%, p*, p>, pé B
KOXXIOM MEPUOAE BCEX SHEPrEeTMHECKMX YPOBHEN; MPeaenbHO 3anon-
HeHHas cemeiicTeerHas "s2- pé-napa” 6nounoit cTpykTypsl B senset
co60it BocbmurpynnHbit BockmmsnementHblit KAHOHUYECKUNA ne-
pPMOL, KOTOPbLIA MOXHO CUMTATb "MCXOAHBIM, 0OA3ATEbHBIM, TBEPAO
YCTQHOBIEHHbIM M MPUHATH 30 HOPMY M 0bpaszel”, Ha OCHOBE KOTO-
POrO MPOUCXOANT CTPYKTYPUPOBAHME BCEX MOCHEAYIOLMX BNOUHbIX
NePUOLNOB NEPUOANYECKON CUCTEMBI.

B) d™, d?%, d%, d*, d*, d%, d”, d%, d%, d'° - sHyTpeHHue Hesa-
neHTHble opbutanu xmmuueckmx anementos rpynns lIl, npeawecrsyio-
wue p'-opbutanu B NopsakoBoOi 6IOYHON CTPYKTYpE KAXA0ro Nepy-
00 KOHKPETHOTO 3HEPreTUYECKOrO YPOBHS, POPMUPYIOT PA3HOM CTe-
NEHW 3ANONHAEMOCTb TEKYLLEro 3HepreTMyeckoro MoAypPOBHS; npe-
nenbHoe 3anonHenne opbutanu d'9 oTpaxaeT coctosHWe 3asep-
LLIEHHOCTH TekyLllero d—I'IO,ElypOBHFI N ABNAeTCA NpenBeCTHUMKOM HA4Ya-
na sanonHenus opbutanu pé rpynnel Nl B nopsgkosoi Gnounoi




CTPYKTYPE KOXA0rO NepUOAA KOHKPETHOTO SHEPrETUHECKOTO YPOBHS;
"d-nexana" pemoHctpupyet 8 O6BLEMHOM NEPUOAMYECKON MATPULE
NnepBOE YCTOMYMBOE HEBANEHTHOE OBPA3OBAHME M3 AECATH XMMMYEC-
knx anementos {d", dZ, d¥, d*, d*, d¢, d7-, d%, d%, d'%} - ogHorpyn-
nHoe o6ocobneqHoe CEMEMCTBO xummueckix snementos rpynnsi Il
B KOKAOM MEPMOAE BCEX SHEPTETUYECKMX YPOBHEM, HAYMHAA C ABYX
"noctkaHoHnyeckmnx” nepuopos Gnoka C.

) Astopckum metogom CTpyKTypHOro MOPSAKOBOTO QHAMM3A
(CIMA), c onopoit Ha GYHAAMEHTAMLHYIO CTPYKTYPY CEMEMCTBEHHOCTH,
OBHOPYXXEHA YHUBEPCANBHAS MATPUYHAS CUCTEMHOCTb: BUSMKO-XMMU-
YEeCKWit yanu3mM AEMOHCTPMPYET, C OAHOM CTOPOHbI, HU3UYHOCTb
"SHEPreTMYeckux YPOBHEN , C APYrOi CTOPOHLI, XMMU3M "BANEHTHOM
NEPUOAMYHOCTH", MPK STOM COBMAAEHME MPAHML, YPOBHEN 1 NEPUOLOB
OBHAPYXEHO TOMBKO B 4ETHBIX NEPMOAAX yceueHHoro 6noka A oaHO3-
nemeHTHbIX napHbix neproaos 0 - 1 u nonHouerHoro 6noka B naprbix
KAHOHMYECKNX BOCbMUINEMEHTHBLIX BOCBbMUTPDYMMHbLIX NEPUOLOB 2 - 3

0) 1=, 2, f3, f&, §5, f6, 7 f& % f10 112 £122 {13 14 gpor
PEHHUE HEBANEHTHbIE OPOUTANK XUMUYECKMx snemerTos rpynnsl I,
npeawectsyowme d-opbutanu B Nopaakosoi 6AOYHONM CTPYKType
KQKAOTO NMEePUOAA TPETLETO SHEPreTUUECKOTO YPOBHS M, MPOAOIKAS
MexaHn3m B), bopmupyIoT pasHoit cTeneHn 3anonHAEMOCTb TekyLle-
O SHEPreTUYECKOro NOAYPOBHS; MPEAEbHOE 3aMONHeHue opbuTanm
14 cemeiicTBO NAHTAQHOMEOB OTPAXAET COCTOSHME 3CBEPLIEHHOCTH
Tekylero FnogypoBHs 1 SBNSeTCs NPeABECTHMKOM HAYANA 3aMonHe-
rus opbutanm d'0 rpynne Il B nopsakosoit GnouHo# CTpyKTYpe Kaxk-
[Oro Nnepuopa TeKyLLEro sHepreTyeckoro ypoeHs; "f - cemeiicteo”
nemoHcTpupyeT B OB6BLEMHON MATpULE BTOPOE YCTOMYMBOE HEBANE-
HTHOE O6PA30BAHME M3 YeTLIPHAALATH dnemeHToB {1, FZ, f3, f4 {5,
f&, f7- &, f9- f10- f11- 122 13- {14 _ 5nporpynnHoe o6ocobneHHoe
CEMENCTBO xummyeckmx anemerTos rpynnsl Il B kaxnom nepuope scex
SHEPreTUYECKMX YOOBHEMN, HAYMHAS C ABYX "MOCTKAHOHMYECKUX" Nepuo-
0OB nocnegHero 6J'IOKC| D OTKPbITbIX YHEHLIMU XMMUYECKUX SNEMEHTOB.

Metopom cTpykTypHOro petpo-aHanusa noareepxaeHa MH-
BEPCUYI nopsnka obpasosaHms cTpyKTypsl M3 ABYXx 060CO6REHHbIX
CceMeNCTB xumuueckux snemertos rpynnsl lll: nocne sanonHenus
SNEKTPOHAMU OpbBuUTaneit §2, o mepe 06PA30BAHNA HOBBIX XUMMUEC-
KMX 3MIEMEHTOB YETHOrO Nepuoaa 6, HaYMHOETCA 30MNONHEHUE SNEKT-
POHHbIX 0BONOYEK CTAPLIEro SHepreTMyeckoro nogyposHs f14, ero
MNONMHOE 3aBEPLUEHUE NMPUXOANTCS HA 3nemeHT 79 Yb, satem npoucxo-
OMT NOCNe0BATENLHOE 3ANONHEHWE OPOUTANM Bonee HU3KOro SHep-
retmueckoro nopypoeHs d10, sanonnenne opbutanm p' rpynne Il ¢
nepexoaam K CTpykType b) 4eTBepToro sHepretTnueckoro yposHs w
aanee k 06PA30BAHMIO NEPUOAA 7, COREPXKALLETO CEMENCTBO QKTU-
HOMAOB 6GnoYHOM CTpyKTYpSI D.

Ha stom sasepuiaercs petpo-ananus 118-anemeHTHOM cuctemsl
OTKPBbITbIX YHEHbIMU XMMUYECKUX SNTEMEHTOB, HO OCHOBOHKK Yero, C UC-
nonb3osaHuem anpobuposarHoro metoaa CINA, BosmoxHo obocHo-
BAHO nepeiTn Kk GbloYepC-aHANN3Y TMNOTETUYECKH CTPYKTYPHO MO-
HATHOrO BioyHoro yposHs E.

E) g™, g%, g%, g%, 9%, 9%, 97 g%, 9%, 9'%, g'", g'Z, g'%, g'*,
g'>, g'%, g'7-, g'® - BHyTpEHHUE HEeBANEHTHbIE OPBUTANU XUMUUYECKMX
snemenTos rpynnsi I, npenwecrsyiowme f-op6utanm s nopaakosoi
BNOYHOM CTPYKTYPE KAXAOTO NEPUOAA KOHKPETHOTO SHEPreTUYecKo-
rO YypOBHS M, NPoaonxas mexanuam ), dopmupyioT pasHoi crenenm
3QNOMHAEMOCTb TEKYLLENO SHEPTeTUYECKOrO NOAYPOBHS; MPEAENbHOE
3anonHeHune opbutanu g'8 oTpakaeT COCTOSHME 30BEPLIEHHOCTH Te-
KyLero g-nopypoBHs M SBNSETCA NPEABECTHUKOM HAYANa 3AMnonHe-
Hus opbutanu 4 rpynnu Il 8 nopsnkoeoit 6noyHOM CTPYKTYpe Kasxk-
AOTO NEPUOAA KOHKPETHOTO SHEPTETUYECKOTO YPOBHS.

B nopsake npemavkTMBHOrO CTPYKTYpHOro aHanmaa "g-cemen-
ct80" nemoHcTpupyeT 8 OBBLEMHON MATPMLE TPETbE YCTOMUMBOE HE-
BaneHTHoe obpasosanme u3 18 anementos {g", g2, g%, g*, g%, g¢
g g% g% g'% g'", g'%, g'* g'*, g'%, g'¢, g'7", '8} - onHorpy-
nnHoe 060cobneHHoe CEMEICTBO xmmmuyeckmx anemeHTos rpynns |l B
KQKAOM MEPUOAE BCEX SHEPreTUUYECKUX YPOBHEM, HAYMHOS C ABYX
"NOCTKAHOHMYeckMX" nepuopos nocneaHero 6noka E ewé He otkpbl-
TbIX Y4EHBIMU XMMHUYECKUX STIEMEHTOB.

Metopom cTpykTypHoro dblouepc-aHanusa dopmupyetcs MH-
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BEPCUYI nopsaka o6pasosaHms cTpykTypbl 13 Tpex 060cobneHHbIX
CceMeNCTB xumuueckux snemertos rpynnsl lll: nocne sanonHenus
SNEKTPOHAMU OpbuTaneit s2 no mepe 0BPA3OBAHMS HOBBIX XUMMUEC-
KMX 3MIEMEHTOB YETHOrO Neproaa 8, HaYMHOETCA 3aNONHEHUE SNEKT-
POHHLIX 0BOOYEK CTAPLIEro 3HepreTMyeckoro noayposHs g's, ero
NOMHOE 30BEPLUEHUE MPUXOAMTCA HA MPOrHO3UPYEMbIA 3NEeMeHT
138 YN, 3aTem npoucxoamt sanonHerue opbutaneit 14 u d'°, nocne
yero npoucxoauT sanonHeHue opbutanu p' rpynnel Il ¢ nepexonam
k cTpykType b) yeTeepToro sHepretmyeckoro yposHs 1 aanee k o6pa-
30BaHMIO nepmona 9 GnouHomn crpyktypsl E. Ha s3tom sasepwaetca
dblOUEpC-aHANM3 NepeBoro NPOrHO3Mpyemoit 6nouHoi crpyktypsl E
BYAYLUMX XUMUHECKIX SNEMEHTOB.

4. BAJIEHTHOCTDb - cnoco6HocTs 0AHOPOAHBIX M/mnn onpeae-
JIEHHbIX PA3HOPOAHbLIX ATOMOB XMMUYECKNX SNIEMEHTOB O6beﬂMHﬂTbCﬂ
B yCTOl;I‘-IMBble coenHeHunsa CTO6MﬂbeIX MONeKyn BelLecTsq.

5. CEMEMCTBEHHOCTD - byHaaMeHTAbHbI CTPYKTYPHO-BbI-
PQXKEHHBIN MEXAHW3M OObEeAMHEHMS B YCTOMUMBOE DYHKLMOHANBHO-
rPyNNoOBOE COOBLLECTBO CMEXHbIX XMMUYECKMX SNEMEHTOB OBLLEN He-
BANEHTHOM OPEMTANM MO MPMHLMMY CXOXECTH, NOAOBMSA UK COOTBET-
CTBUA.

6. Kak BbISICHUIOCH, FPAHMYHBIM B YPOBHE ABMSETCS MOCHEAHMIM
3MEMEHT BBICLUErO 3HEPreTMYECcKoro MoaypoBHs (opbuTany), oH xe
NOCNEefHMIt SNEMEHT HOBOrO CEMEMCTBA B MEPBOM YETHOM Nepuoae
6noka. lMpouecc 3anonHEHNs BHYTPEHHUX 3MEKTPOHHbIX 0BonoYek
CEMENCTB, B OTIIMUYME OT 3AMNOSHEHMS BHELLIHUX BANIEHTHbIX OpbuTanei
TMNa a) u 6), cnemyeT, B COOTBETCTBMM C MX DYHKLMOHANOM, UMEHO-
sab kak LIMKITMYHOCTD - ceoiicTeo 30kOHOMEPHOrO NOCeaoBa-
TENLHOTO 3AMOMHEHMS 3NEKTPOHAMM HEBANEHTHbIX opbuTanei o6o-
nouek cemencts rpynnsl Il xummyeckux snemerTos. LiyknnuHocts -
CBOWCTBO 30KOHOMEPHOTO MOCNEAOBATENLHOMO 3AMOMHEHMs SNeKT-
POHOMM HEBANEHTHBIX OpBUTanei 06ONoYEK CEMENCTB XMMUYECKHX
anemenTos rpynns .

7. Hayuno-npaktuueckuii meton, CIMTA, npuMeHEHHBIM K MOHATUIO
UMKAMYHOCTb, nossonun obHapyxuts Hosbiit PEHOMEH cemeit-
CTBEHHOCTU: NOKA MAeT OBPA30BAHME HOBbIX 3MIEMEHTOB MyTeM MOC-
NefjoBATENBHONO 3MEKTPOHHOIO 3AMNOJSIHEHUA BHYTPEHHUX HEBANEHT-
HbIx OpBUTANEl CEMENCTBA, NPABOMEPHO XOPAKTEPHU3OBATL NPOLECC
KOK LUMKITMYHOCTb, HO C MOMEHTA MPEAEnbHOrO 3anONHEHMS SNEKTPO-
HOMM BBICLUEN OPBUTANM CEMENCTBO NepectaeT GbiTb UMKIUYHBIM W
CTAHOBMWTCA MACCUBHBIM HE TONBKO B CMBICE BANIEHTHOTO XMMMU3MA, HO
M B CMbICIE SHEPTETUYECKON BUIMYHOCTH.

Mpu 3TOM, NPEAENBHO HE3AMONHEHHBIE SNEKTPOHAMM HEBAEHT-
Hble opbuTanu Gonee HU3KOrO NOAYPOBHA OCTAKTCA LMKIMYHBIMKU A0
MX MPEAENbHOrO HACHILLEHMS SNEKTPOHAMM; TAOKOB CMBICIT GyHAAMEH-
TANbHOTO MEXAHU3MA CEMENCTBEHHOCTU B KAYECTBE NOBOAA O6OCHO-
BAHHOTO MEPEOCMBICTIEHMS FOCMOACTBYIOLLErO B3MAAA HO PAAHOCTb,
KOPOTKO- M [IMHHOMNEPUOANYHOCTb BCEX XMMUYECKMX TABML,.

8. KAHOHUYHOCTb - 06105 nopsaakosas 0CHOBA W BOCHMHT-
PYNNHAs CTPYKTYPMPOBAHHAA O6LAA YACTb MEPUOLOB XMMMUYECKHX
3N1EMEHTOB, PACMOJIOXKEHHbIX MO OLHOMY B KAXIOM BANIEHTHOM rpym-
ne, NPeaenbHO 30MONHAEMAs SNEKTPOHAMM CEMEICTBEHHOM BANEHT-
oM napsl (s2* - pb) Gnouroit cTpykTypsl B, aensioueiics BaneHToo6-
PA3YIOLLEH YACTbIO BCEX XMMMUYECKMX 3IEMEHTOB MOCTKAHOHUYECKHX
nepuoaos.

9. TPAHUYHOCTDb - nopaakosbiit napameTp, OTPAXAOLLMA MAT-
PUUHYIO GYHAAMEHTANBHOCTb PUIMKO-XMMUYECKOTO Lyanun3ma busmny-
HOCTM "SHEPreTMYEeCcKmX YPOBHEN W XMMM3MA "BANEHTHOW Nepuoamy-
HOCTH", MPUHUMAUAIBHO HE COBNAACIOLLME BO BCEX MOCTKAHOHWYEC-
kux nepropax OBbEMHON MATPULBI.

Hauunnas ¢ 6noka C, Bo Bcex nocneayioLimx 6ro4Ho-neproamy-
Hbix crpyktypax TIPAHUYHOCTD sHepretuyeckux yposHeit n nepuo-
[0B MPUHLMMUANBHO HE COBMAAQIOT, MOCKONbKY FPAHWYHBIM 3AMBIKA-
IOLLMM 3NEMEHTOM MEPUOLA NBASETCH XMMMYECKM HENTPOANbHBINA
MHEPTHBIN ra3 (MO ABA B B1IOKE), O FPAHUYHBIM 3AMBIKIOLLMM SNEMEH-
TOM YPOBHA ABNAETCA 3/IEMEHT C NpefesIbHbIM SNEKTPOHHbBIM 3AMNOJTHE-
HUEM opbUTanei BCex CTPYKTYPHO MPUCYTCTBYIOLWMX MOAYPOBHEN.

10. MHBEPCUS HeBaneHTHbIX 0pBUTANbHBIX CTPYKTYP - MOPSAKO-
BOE CBOMCTBO 0OPA30BAHMS 3NEKTPOHHO-YPOBHEBbLIX CTPYKTYp 060-
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COBNEHHbIX CEMENCTB Xmmuueckmx snemenHTos rpynnsi lll, npu kotopom
nocne 3anonHeHns snekTpoHamu opbutaneit s2 rpynn | u ll, no mepe
06PA30BAHMA HOBBIX XMMHUYECKMX SNEMEHTOB BNOYHBIX MOCTKAHOHM-
4ECKMX NEPUOLIOB, HOYMHAETCA 3AMOMHEHWUEM SNEKTPOHHBIX 0B0N0YEK
CTAPLWEro 3HepPreTMYeckoro NOAYPOBHS 0 €ro NOIHOTO 3ABEPLIEHUS,
3aTeM NMPOMCXOAMT NMOCNENOBATENLHOE 3anonHeHne opbutanen 6o-
NEE HU3KUX SHEPTeTUYECKUX MOAYPOBHEN, MPEALLECTBYIOWMX BANEHT-
Hem op6utansm 6 rpynn c Il no VI

MOMMMO UHIBUCTMYECKOTO YNOPAROUMBAHMSA HAYYHOM HOBM3HI
CTPYKTYPHOTrO NOPSAAKOBOrO QHANM3A, MPEANAraeTc KOMNAKTHOE MH-
bOPMALMOHHOE CTPYKTYPUPOBAHME PYHKLUMOHAMNOB XMMUYECKMX Sne-
MEHTOB B BMAIE TOXAECTBA C YCIOBHbIMKM OBO3HAYEHUAMM:

a) 8 - NPOTOHHO-HENTPOHHLIN SHEPreTMYeckin GyHKUMoHan (1
CTPYKTYpQ) 84Ppa aTOMa;

6) Y - rpaHnyHbIii GYHKUMOHAN 3QNONHEHHOM 3NEKTPOHAMM
CTPYKTYPbl SHEPrETUHECKOTO MW NEPUOAMYECKOTO YPOBHS;

8) L - dyHKUMOHAM UMKIMYECKOTO 3AMONHEHUS BHYTPEHHUX HEBO-
nenTHbIx opbutanei cemeicte Il rpynnsi;

r) B- dyHKUMOHAN rpynnoBoOi NEPUOANYHOCTU 3AMONHEHUS BAME-
HTHBIX $2- 1 pb-op6uTaneii.

O606LieHHas KpaTKas GOPMA A8EPHO-OPOUTANBHBIX BYHKLMO-
HANOB MOBOrO XMMMYECKOTO 3NEMEHTA MOXET BbiTb NPEACTABAEHA B
YHUBEPCANbHOM BUAE:

DyHrumorHans! xummueckoro snementa = {4+ Y|l + B)}

3AKIIKOYEHUE:

CBA3b MEX[Y SMEKTPOHHOM CTPYKTYPOI BELLECTBA MK MATEPUA-
na u ero GyHKUMOHAMbHBIM NOBEAEHUEM - TPOBNEMa dyHAAMEHTASb-
HOM BaxkHOCTH. E€ HayyHO 060CHOBAHHOE peLLeHe OTKPLIBAET BO3-
MOXHOCTb NMPEACKA3aHMS M CUMHTE3UPOBAHMUS CBOMCTBA, YHKLMU M
HO3HQYEHUs BELLECTBA MO €r0 MHOTOMEPHOM MONMOPOMUTANLHOM ro-
MEeOCTaTUYECKOM MOJENH 0EePHO-0O0NOYEYHOM NPOTOHHO-HENTPOH-
HO-3/1EKTPOHHOM CTPYKTYpbl. MoaenbHbiit ausain OpbutansHo-rpyn-
NoBoM 0BLEMHOM MATPMULLI TEPUOANHECKON CUCTEMbI XMMUYECKMX dne-
MeHTOB npepactasneH Ha puc. 10.

v

nr
Puc. 10. OpburansHo-rpynnosas o6bemMHas MaTpmua
CHCTEMBI XMMMYECKMX 37IEMEHTOB
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CobpaH moccapuii- GOPMUMPOBAHMA MHHOBALMOHHOMO METoaa
CrpykTypHOro nopsigkoeoro aHanunsa emecrte ¢ OBOBLEHHbIMA YHM-
BEPCANbHBIMU AAEPHO-OPOUTANBHBIMA MOLENAMU XMMUIECKMX STTEMEH-
TOB, ﬂOI'IOJ'IHeHHbIFI ¢OKTOpOMM PETPO-AHANMU3A OTKPbITbIX XMMUYECKNX
3MEMEHTOB M MPONOHIMPOBAHHBIM PLIOYEPC-AHANM3OM eLLE HE OTKPbI-
THIX XMMMYECKMX 3NEMEHTOB. [NOCCapHii OBbEAMHAET CUCTEMHBIN PAL
HAYYHO-PUNOCOPCKMUX MEXAUCLUUMIMHAPHBIX MOHATHM 1 TEPMUHOB:

Hosbie Haykoemkme noHsaTus:

- CTpyKTypHO-QHANUTUYECKAS XMMMS,

- O6béMHOs NnepuoaMHeckas MaTPULA XMMUYECKUX SNIEMEHTOB,

- OUBMYHOCTb "SHEPreTUUECKUX YPOBHEN",

- XMMM3M "BaNEHTHOM neproamyHocTH”,

- CTpyKTYpHbIH NOPSAKOBLIA QHANMS,

- DNeKTPOHHO-YPOBHEBLIH U AREPHO-OPOUTANBLHBIN bYHKUMOHA-
bl (bopmynbi),

- LIMknMyHOCTb BHYTPEHHWX HEBANEHTHbLIX OpBUTaneH,

- MeHOoMeH rpynnoBOM CEMENCTBEHHOCTH,

- OpbuTansHo-rpynnoeas o6bEMHAS MATPULIA XUMUYECKUX dne-
MeHTOB,

- lomeocTaTUyecknin CUHTES KPEATHUBHBIX MATEPHUANOB ByayLiero,

- DMEPIXEHTHOCTb GYHAAMEHTANbHBIX HOYYHBIX 3HQHMUH O BelLe-
crBe.

Mexancumnannaphbeie 6a30Bble HAy4HbIE TEPMUHLE CTPYKTYPQ,
CMMMETPMSI, CBOMCTBA, COCTOSIHUS, MEPHOCTb, MATEPHS, MOLENb, -
PO, MQCCQ, 3NEKTPOH, 3apsf, OTOM, MONEKYNdA, BELLECTBO, SHEPrHS,
roMeocras, TPAHCGOPMALMK, 3QKOHOMEPHOCTM, HEMPEPLIBHOCTD,
bYHKUMOHANBHOCTb, YCTOWYMBOCTb, PACXOAMMOCTb, PETPO-QHANU3 U
dbIOYEPC-NPOrHO3, FAPMOHMUS, OCUMMETPMUYHOCTL, MOCNEOBATENb-
HOCTb, QKTUBHOCTb, CUHANLHOCTb, MACCMBHOCTb.

®Oynnamentansrsie ceoiictea: CTPYKTYPHOCTB, MEPUO-
IOMYHOCTb, BJIOYHOCTb, TPYIMIA, BAJIEHTHOCTb, KAHO-
HUYHOCTb, YETHOCTb, LUMKIIMYHOCTb, OPEUTAIb, CEMEM-
CIBEHHOCTb, TPAHNYHOCTb, YPOBHU, NOJMOPBUTAIIb-
HOCTb, MOPAOOK, MHBEPCHA, DEHOMEH, OYAIIM3M, MOPH-
DOK, SHTANBMKG, SHTPOINA, XAOC, MNMEPBOPOLOHOCTD,
OTKPHITKUE, MHBEPCKS, MPOTOH, HEUTPOH, CUHTE3, MATPU-
UA, SMEPIDKEHTHOCTb.
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P.S.

BrnaroaapHOCTV OBTOPOB 30 PEAbHYIO NOAAEPKKY M MOHUMAHME:

Mpesuaenty Poccuiickoit (PUA) u Mexayrapoaroi (MUA) nrxe-
HepHbix akapemuit, MNpeanaenty 6naroTeopuTensHOro poHaa noaae-
XKW MHXEHEPHOTO TBOpYeCTBA "MHxeHepHas Mbicib" npodeccopy
Bopucy B. lycesy; suinatowemycs Meuenaty, Mpesuaenty Ruentex
Engineering & Construction Co. Ltd., nouetHomy Mpesnaenty MMA
npodeccopy Camyany U-JT Uny; Mpesunpenty mexayHapoaHoit Acco-
unaumm "3Hanme" co cratycom NGO UN, suue-npesmaeqty Mexay-
HOpOAHOM akaaemun actpoHasTuku n MUA, npodeccopy Edumy M.
Manutukosy; akagemmkam PUA u MMA Anekcanapy W. baxarosy,
npodeccopy Bnagummnpy C. boroniobosy, noktopy IOpuio A. Tanyiu-
kuHy, npodeccopy Bnagumupy M. ly6osuky, npodeccopy Augpeio
U. 3eesposy, npodeccopy Bnagummnpy A. 3enenkosy, npodeccopy
Omurpuio H. Jlesnukomy, npodeccopy Canumy . MudraxytamHosy,
noktopy Anekcarppy M. OsunnHukosy, npodeccopy Banepuio H.
YMHukosy, npodeccopy AnekcaHapy A. LiepHaHTy, npodeccopy Bs-
yecnaey P. ®@anukmany, npodeccopy Anekcanapy K. Lpeibepy,
npodeccopy Jleonuay C. HoBckomy.

®uHaHcHpoBaHME: ABTOPLI MPM3HAIOT OTCYTCTBME rOCYAAP-
CTBEHHOTO UHAHCUMPOBAHMSA HAYYHbIX MCCneaoBaHmit. PaboTa noa-
nepxaHa bnaroTBopuTenbHbIM GOHAOM MOAAEPXKM MHXXEHEPHOTO
TBopyecTsa "MuxeHepHas mbicis” PUA 1 MexayHapoaHbiM UHCTUTY-
TOM aHTponoreHHon 6esonactoct (MUAB), Benrpag.

ABTOPCKUIA BKIQA;

AC:

1. BolgevxeHre GyHOOMEHTANLHON HAYHYHOM MAEM YCTPAHEHMS HEe-
AOCTATKOB TABAMYHBIX GOPM NMEPUOAMYECKON CUCTEMBI SIEMEHTOB, 03-
ByueHHbix Hob6enesckum naypeatom akagemmnkom H.H. CemeHoBbim.

2. Teopua METOAQ CTPYKTYPHOIO NOPSAKOBOro QHAIM3A M CHHTE-
3Q HOBbIX 31IEMEHTOB.

3. CrpykrypHbie npobnemsi TabnuuHbIX GopMm.

4. MeTton 61I0YHOrO CTPYKTYPHPOBAHMA WAEHTUYHOCTU MAPHbIX
nepuoaos.

5. Hayuroe obocHosaHMe GOPMYRbHOM CTPYKTYPbl DNEeKTPOH-
HO-YPOBHEBBIX PYHKLMOHANOB 060104EK ATOMOB.

6. Hayurnoe o6ocHoBaHME POpMynbHON CTPYKTYpbI SaepHO-0p-
BUTQIbHBIX PYHKLMOHQIIOB OTOMOB XMMMUYECKHX SNEMEHTOB.

7. 9enenne LiukmmyHOCTb BHYTPEHHMX HEBANEHTHBbIX OpbuTanes
obonoyku aapa.

8. Teopust ypOBHEBOH CEMEHCTBEHHOCTHM XMMNYECKMX STIEMEHTOB.

9. DeHoMeH rPYrnnOBOH CEMEHCTBEHHOCTH KAQHOHMYECKOro ne-
pvoaa.

10. Ousaitn nopsakosos cemesictaeHHo¥ crpyktypsi Il rpynnb.

11. Teopua nommopbutansHos uukmyHoctH snemenTos Il rpynnbi.

12. CTpykTypa yHMBEPCANLHON GOPMYNBHOH MOLEIIM XMMUYEC-
KMX 3IEMEHTOB.

13. OnzaitH YHMBEPCANbHOM CEMEACTBEHHOM MATPMLbI.

14. Ouzaitn OpbuTtansHoM NEpUOAMYECcKOn MATPULBI.

15. Onszaitn OpbUTansHOH SHEProuMKIMIECKOM MATPULEI.

16. OpbuTansHO-rpynnoBas MATPMLA NEPUOANHECKON CUCTEMBI
3MEMEHTOB.

17. PeTpocnekTuBa 3HQHUI O CTPYKTYPAX SHEPreTMHECKHUX yHK-
LMOHQNOB.

CprKTvabu‘i NMOPSALKOBbIA AHAMM3 NMO3BOMSET NMOAAEPXATL HAYY-
HYIO TMNOTE3Yy O NEPBOPOAHOCTU BOAOPOAA B U3OTOMNHOM KOMBUHATOPM-
KE C HEMTPOHAMM B KAHECTBE PUINYECKON OCHOBLI NEPUOAUYHOCTY 3ne-
MeHToo6pasosaHua. MprHMMas cucTemy yCnoBHbIx 0603HaueHuin {p* -
NPOTOH; N0 - HEMTPOH; M - ATOMHAS MACCA; € - SNEKTPOH; X - 3HAK CyM-
MQAPHOTO KOMMYECTBA YHKLIMOHAMBHBLIX H4aCTHL; - NOPAAKOBLIN HOMEP
anemeHTa; 2¢- Homep 604YHOM NAPbI SNEMEHTOB, PABEH MOMOBMHE MO~
PAAKOBOrO HOMEPA YeTHOro anemenTa (A¢: 2)}, nonyuaem cuctemy ypae-
HEHUIM MACCOBO-3HEPreTMYECKOro BANAHCA AAPA ATOMA:

- NepBOE NOPAAKOBOE YPABHEHUE SHEPreTMYECcKoro 6anaHca aTo-
ma: N=Zypt=3,€;

HAYKA

18. DyHaaMeHTANbHLI NPUHLMN OBPATHOMH MHBEPCHUM BHYTPEH-
HUX opbuTaneit.

19. MpuHupmns foMeocTaTMyeckoro CMHTE3a KPeaTUBHbIX MaTe-
puanos Gyayuiero.

20. MareMaTnyeckmsi MHCTPYMEHTAPMI CTPYKTYPHOTO MOPSAKO-
BOTO QHANM3A.

21. [paHuyHbIE PYHKLUMOHQMBI TPYNMOBLIX NEPUOAOB M SHEPreTH-
4ECKMX YPOBHEMN.

T.C:

1. @eHoMeHONOrMYEeCKMi NOAXOA B KAYECTBE MHCTPYMEHTANBHO-
rO METOAA MO3HAHMS.

2. PaspaboTka amsaitHa nonmkoopamHaTHoi mopenn O6bém-
HOJ Nepuoan4eCcKoi MaTpHLA XMMHYECKUX STIEMEHTOB.

3. Dunocodckoe 0BOCHOBAHME NMHIBUCTMYECKOTO AyQAnM3ma
"XumMmuaM BaneHTHO-rpynnoBoi nepuoanyrHoctn” < "®OuauyHocTs
SHEPreTUYECKMX YPOBHEN".

4. MexanMcumnamMHapHOCTs  FOMEOCTATHYECKUX HABmoaeHW
NPOLECCOB U COCTOSHUM.

5. Jlormueckue nocrpoerus no ucnonHenmio npussisos H.H. Ce-
MEHOBQ.

6. DMEPIKEHTHOCTb PYHAAMEHTQITBHBIX HAYYHBIX 3HAHMA O Be-
wecTse.

7. [NOHATUHAHO-TMHIBMCTUYECKMI QNNAPAT NPOPbIBHLIX HAYYHbIX
UCCEefOBAHUM.

8. Moccapmsi HoBbIX MOHATWH 1 6A30BOI HAYYHOM TEPMUHONOTMM.

9. lpaduueckoe odpopmieHre KpeaTuBHbIX PEe3ybTaTOB HAyY-
HbIX UCCIIE[OBAHMHA.

10. Ousain HatypHos Mogem OpbHTansHO-rpyrnoBoH MATPHLbI.

ABTOpLI COBMECTHO OBCYXXAAMM U KOMMEHTUPOBAMM BCE MONYy-
YEHHbIEe Pe3ynbTAThI.

Konkypupytolime mHTepeck: ABTOpbI 3ASBAAIOT, YTO Y HUX HET
KOHKYPUPYIOLLMX MHTEPECOB, BKIIOYAS HOTAPUANBEHO 3APErncTpUpO-
BAHHbIE QBTOPCKME MPABA.

HocrynHocTts aaHHbIx M maTepuanos: OBpaboTaHHbIE AAHHbIE,
NOATBEPXKAAIOLIME BbIBOAB MCCNENOBAHMI, MPUBEAEHLI B PYKOMUCH.
McxonHble aaHHbie, NonyyeHHble B xone paboTbl, AOCTYMHbI OT COOT-
BETCTBYIOLLErO OBTOPA MO PA3yMHOMY 3anpocy. Bce nanHbie, Heob-
XOAMMBIE 4151 OLLEHKM BbIBOLOB, COAEPXALLMXCS B CTATbE, MPUCYTCTBY-
0T B COMOM CTATbE M/MM AOMONHUTENBHBIX MOTEPHANAX, ONybanKo-
BAHHbIX XypHanamw "deuratens” u "Pycckmit unxenep”, saperncrpu-
pOoBAHHBbIX B Buicluem atrectaunorHom komutete PD. JononHurens-
HbIE AHHbBIE, OTHOCALLMECS K JAHHOM paboTe, 3anpallnBaloTCs y aB-
TOpPOB.

Copyright © Cnepanckue AHaronuit Anekceesmny u TatbsHa lex-
HanpesHa, aekabps 2020 roaa.

OrTpenbHele aBTOPCKME NPABA 3ALUMLLEHBI HOTAPUANEHO.

DkckmosneHble NnueHanapsl uaaanua "OpbutansHo-rpynnosas
0BBLEMHAs MATPULA NEPUOAMYECKON CUCTEMbI XUMUYECKMX SnEeMeH-
TOB" MexayHapOaHbIf UHCTUTYT QHTPOMOreHHON GEe30NacHOCTU B
Benrpane u MIHCTUTYT CTPYKTYPHOM XMMMU M HOBbIX KOHCTPYKLMOHHbBIX
matepuanoe PUA. PacnpoctpaHsercs nos HEKOMMEPUECKOM NNLEH-
aunenn MUAB. Hukakux npeteHamii K opuriHanbHeiM pabotam npasm-
Tenscrea PO,

- BTOPOE MOPSAAKOBOE YPABHEHME MACCOBOTO OANAHCa ATOMA:
Ipn0=mp-Zyp*;

- TPETbE YPABHEHME CTPYKTYPHOTO 6ANOHCA OTOMOB HEYETHBIX 3Me-
meHToB: PP + (m - #4) nG;

- 4eTBEPTOE YPABHEHWE CTPYKTYPHOTO BANAHCA OTOMOB YETHbIX
snemenTos: 28¥p* + (my- AF) nC.

MNepsopoaHocTs Bonopoaa 'H = 1p* ¢ gononkutensHoit kom6uHa-
TopMKOM HelTpoHos n {E p*t = X e} nonyckaer NPMPOAHbIA CUHTES
MOBBIX XMMUYECKMX STEMEHTOB CUMCTEMBI.

Copyright © CnepaHckuit Anatonuii Anekceesuu



OBHAEH

HAYKA - CAMOE BAXXHOE W NONE3HOE
TBOPEHUE YENOBEYECKOIO YMA

K 75-NETHEMY HOBUAEI0 AHATOMNWA ANEKCEEBHYA CMEPAHCKOIO

A.A. CnepaHckui

PO OBbIE KOPHU 1 MPOCBETUTENTIbCKOE LIENTENOJIATAHUE

M3 BCex TBOpPEHUH YENOBEYECKOTO YMA HAYKA - CAMOE BAXHOE W
nonesHoe. Hayunbit pop CnepaHckux uctopmyecku 6epet cBoe Haua-
no ¢ Muxauna Muxainoemya - "senmkoro pycckoro Giopokpara”, po-
JOHAYANBHUKA M HAYYHOrO PEPOPMATOPA rOCYAAPCTBEHHOTO YNpaB-
NIEHWs POCCUACKMMM TEPPUTOPUAMM B SMOXY MPABAEHUS MMNEPATOPA
Anekcarppa |. Cneayowme nokoneHus Bepon M Npasaoi Cykuiu
OreuecTy HQ AAMUHUCTPATUBHO-NPABOBOM M 6OrOCTyXeBHOM Nonpwu-
we. bonee pecatn nokonenuin ceswerHocnyxutenen CnepaHckux My-
XECTBEHHO OTCTAMBOMM MPOBOCIOBHYIO BEPY B CMEPTENLHOM MPOTH-
BOCTOSIHWM 3ABOEBATENAM U BONBLIEBUKAM.

Ha cmeHy BpayesaTensm gyxoBHbIM MPULLIY BPAYEBATENU-MEIM-
ku. B uctopuio poaa Cneparckux Bownu seigaoimecs meamku Akane-
MUK Hayk negmaTp leopruit Hectoposuy, 4bMm MMeHEM HA3BAHA
LlenTpanbHas pecnybnukaHckas AETCKas KaMHMYeckas 6oMbHULA B
Mockee, 1 dusmonor Anekceit JMUTPUEBUY, OAMH M3 OPTAHM3ATOPOB
sppasooxparermns 8 CCCP. Cpeny NOTOMKOB BCEMMPHO M3BECTHOTO
JETCKOro JOKTOPA oTnMuunacs [lowexoHbe-Bonogapckas setsb poaa
uz 12 6patees u cectpsl. Crapwui 6pat Hukonait MeTtposmy nocny-
XMUNCA A0 YMHA raBHOro Byxrantepa MuHmncTepcTea Mopckoro dnota
CCCP, a cectpa 1 octanbHble 6paTha NOAYYMIM MeaMUMHCKoe o6pa-
30BOHME PA3HOTO NMPOPECCHOHANBHOMO YPOBHS M CMELMANU3ALMM.
Tpoe 13 HUx CTanM NPOGECCOPAMU U PEKTOPAMMU MEAMLMHCKMX MHCTH-
TyTOB - ApxaHrenbckoro, Koctpomckoro 1 Y>Xropofckoro, a MIGALLIKIA,
npogeccop Anekceit [1eTpoBmY, M3BECTHBIN B HOYYHOM MUPE HEBPO-
NATONOr M GUSMOTEPANEBT, CTAN OPTAHU3ATOPOM KYPOPTHOTO Aena u
pykoBoautenem nepsoro B ctpaHe COYMHCKOTO MHCTUTYTA KypOpTO-
NOTUK 1 GU3MOTEPANIM.

Ecrectsenro, ampextop meamumrckoro HMM 8 Mauecre, o6cny-
XuBatowero craeky Boxas, 6bin penpeccrpoBaH no aeny Bpayent u
COCNaH BMecTe € cembelt B 3akmouerue Ha Cesep. Mo okoHyaHuu na-
FEPHOro CPOKA Cynpyru BbinM NepeBeaeHsbl Ha nocenexve B8 ApxaH-
renscke, rae yepes rog 7/ uioHs 1946 rona B cembe BOMbHOMOCENEHHbIX

f..'.-
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AKUA;MMK PUAH
Jleonappa diinep

Akagemmuk PUAH
M.M. CnepaHckmii

Axagemmnk RAS
Ucaak HeiotoHn

Nel-2(133-134)2021

,{'[_J' Iramneak www.dvigately.rv

Edpum Muxaiinoeuuy Manutukos, Npesnaent MexayHapogroit accoumaumm "3Hanme” (NGO UN),
BuUe-npesnaeHT MexayHapoaHoit akanemmmn actpoHasTiku (IAA) u MexayHapoaHoi nHxerepHoit akagemmn (IAE),

AKOAEMUK, O.T.H., Npodeccop

Banepwuit Hukonaesunu YMHUKOB, [peancenatens npasnexus cuctemsl [paxaaHckoro obuiectsa Poccuu,
MpesnaeHT MexayHapoaHoi akagemmm npobnem COXPAHEHUA XM3HK, 4.T.H., npodeccop,

akagemnk PUA, 3acnysxeHHblit paBoTHMK HayKM U TEXHMKM

Anekcangp Anbdppenosuu LlepHanT, Hayurbii pykosoautens LIHUM TpancCrpos n PL, craHaaptmsaumm
Muncrpos P®, Nlaypeat rocyaapcrsenton npemmun CCCP, 3acnyxeHHbiit ctpountens PO,

0.T.H., npodeccop, akagemuk PAT u PAEH

Anekcangp UBanoeuu BakaHoB, rex. pupektop HIMM "Pam-eubpo”, masHbii pepaktop xypHana "deuratens”,
npeacenatens HTC nabopatopun "TexHorenHas 6esonacHocts” MUAB, akanemnuk MUA, unen-kopp. PUA

Ha NpPOTsOKeHUn Bcen uncropun 4ejiope4dyecrBsa

Hawy cyabb6y onpepensno BnageHne NHCTPYMeHTaMy HabnogeHus.

AnoHckui dpusmk-aHanntk Muuno Kaky (Pusuka 6yaywero)

Anekces [Netposuua n Hatanen CepreesHsl CnepaHckmx poamncs noc-
NEBOEHHbIN nepseHel, AHATONUIA.

Anekceri lNetpoeuy Cnepanckuii Haranes Cepreesna Cnepanckas

B 1949 roagy cembs BOCNOMNb30BANACH BO3MOXHOCTLIO TPYAOYCT-
POWCTBA B MHAYCTPUASIBHO PA3BMUBAIOLLMXCS BOCTOUHbIX pernoHax Co-
setckoro Cotosa v nepeexana B ropog yrnenobbium, Tybepkynesa m ae-
noptaumm yeverckoro Hapoaa Kaparanpa. Otey pabotan [nasHbim
BPQYOM rOPOACKON KITMHUYECKOM BOMbHULBI U NPENOAaBAN HEBPONATO-
FOTUIO M PUSMOTEPANUIO B MEOMLMHCKOM MHCTWUTYTE, Q ChiH MOLUen
YUUTBCS B LLIKOY.

Cocenom no necTHuHol nnoLLaake B gome Ha npocnekte Cranu-
HQ OKQA3QNCs OBAATENbHbIA MHTEMMIEHTHBIN YYEHbINA, MHOTO YEro 3HaK-
UMM O KOCMOCE UM 300POBLE YENOBEKA, TaKXe BonbHonoceneHel,. Kak

Akagemmuk PUAH
A.M. Bytnepos

Ynen PUAH kagemmk PAH
A.N. MeHgenees J1. Yuxesckmm
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BLIACHUIOCH MO3XE, MM OKA3QSCA CO3AATENb TEOPHM KOCMUYECKOMN Ou-
ObU3MONOTUM, MOMYNAPHO M3INOKEHHON B "3EMHOM 3XE COMHEYHbIX
Bypb", pa3pabOTABLUMI HO JOCYTe ANsi TOPHAKOB CMACUTENBHYIO NIOCT-
PY-MOHU3ATOP YrOMbHOM MbiK, BbIAAKOLLMIACS YYEHBI MMPOBOTO HAYY-
HOTO PENTUHIA B €CTECTBO3HAHMM, BENMUKUIA PYCCKMIM KOCMUCT, LEUCTBU-
TenbHbIi uneH 18 akanemuit mupa Anekcanap Jleornaosuy HYuxesckmit.
Emy npuHO@nexuT nepsoe B MMpe Hay4YHOE OMpPEeaeneHuint mpruopuTe-
TOB 3eMHOM UMBMIM3AUMM: "YCTOMYMBOE PA3BUTME CyTb HE30NACHas 1
KOMOPTHOS XM3HeaeaTensHOCTs Henoseka B rapmonnu ¢ Kocmocom”,
3am0nro npegonpeaenveliee rymanutapHyto crpatermio OOH.

5 mapra 1953 roga ckonyancs Benukuit TMpaH coseTckux HApoO-
[OB U YXE B MAE MOSHOCTbIO PEABUAUTUPOBAHHBIE CeMbW CrepaHCKmx
1 Yuxxeckux noespom sBosspatuatotcs B Mocksy. Hetsepo cytok Bposb
NOPAKAOLLMX CBOEN MPOTIKEHHOCTHIO NATEPHBIX 306OPOB U3 KOMOUEN
MPOBOMOKM C OXPAHHBIMK BBILLKAMM U Ty4OMM TPEBOXHO KAPKAKOLLETO
BOPOHbS - CAMOE MPAYHOE BOCTIOMUHAHWE M3 AETCTBA.

Boctopr ot cogepxarensHoro obLeH s C BENMKUM MpOCBETUTE-
JIEM HE MOT HE MOBMMATL HA BOCMPUATUE LUKOMBHUKOM OKPYXXQIOLLErO
MMPQ, U TYMOHWUTAPHbIE BPAYEOHBIE LEHHOCTU MEAULIMHCKOM AMHACTUM
YCTYMUAM MECTO UCKPEHHEMY MHTEPECY K MEXAHWKE COCTOSHMIMA, GUH-
4ECKOMY MATEPHANIOBEAEHMIO, SHEPTETUYECKMM MPOLECCAM MATEPH-
QNBHOMO MMPQA, ABUXEHUIO B YNPYIUX CPEAAX, B3AMMOBIIUSAHUAM U B3AU-
monpespatieHmsm B [Npupoge.

Cnoxunucs aKTUBHbIN MHTEPEC M 0BPA30BATENBHOE CTPEMIEHME K
NOCTMXKEHUIO HOBbIX HAYYHbIX 3HAHUIA U €CTeCTBEHHOHAYYHbIM HO6J'IIO-
AEHMAM DHU3UYECKMX COCTOSHMI MPOLECCOB MPUPOAHOTO CUHTE3A B 9KC-
NEPUMEHTAX, UCCIIEAOBAHMSAX M UCTbITAHMSAX. M nepBbii akT obLuecTseH-
HOTO MPM3HAHWS, CHOPMUPOBABLLMMA OfMH U3 TYMOHWUTAPHbIX MPUOPK-
TEeToB No *M3Hu - [ovetHas rpamota 1957 roga "Anatonunio CnepaHc-
KOMY - IPYTy M NIyyliemy Yutatento TypreHesckon bubnmoteku-umtans-
HU" MMEHU BENUKOTO PYCCKOrO MUCATENs.

10-neTHUM WKONBHUK MHULMATMBHO OPraHU3yeT mobUTeNbCKoe
obveanHenme untateneit "Cotos" nog nosyHrom "Knura - Mctounmk sHa-
HUI, MPOU3BEAEHME MCKYCCTBA M MAMSTHUK KyMbTypbl”, CTABLUMIA BNOC-
neacteun BcecorosHbiM MONoaexXHbIM LEHTPOM OBLLECTBEHHOM NPONa-
FaHAbI KHATU. A €ro IoHbIM OPraHU3aTop U 6eCCMEHHbIN NpeacenaTens
CTAHOBWTCS OfiHUM M3 COMBIX M3BECTHBIX 3HOTOKOB KHWXHOTO AEna B
CCCP. B 15 net cran nobeamrenem BcecotosHoi monogexHom Hayy-
HoM onmmnmnaas "tOHbIA xumrk" ¢ BpydeHmnem bporsosoi meaani Beic-
TABKM [OCTUXEHMI HapoaHoro xossictea CCCP.

HAYYHO-UHXEHEPHAS CITY>)KBA U U3DATENTbCKAS MUACCUS

12 anpens 1961 roaa, B aeHb BCeobLIErO NMKOBAHMS MO NOBOMY
ucTopuyeckoro nepsoro noneta uenoseka B Kocmoc npoumsowno
ocosHaHHoe BcTynneHme Anatonua CnepaHckoro 8 KommyHucTuuec-
KU COKO3 MOMIOAEXM, COBMABLIEE C BHIBOPOM MPOGECCHMOHABHOTO
QABMALMOHHO-KOCMMYECKOTO NPUOPUTETA NO *M3Hu. Bnocneacremu, Gy-
ayun aktmeHbiM uneHom Kommynuctuyeckoro Cotosa monogexu
(BJIKCM), nonyumn tpu Cepebpstbie n nats 3onotsix mepanei BAHX
CCCP 3a sbigatowmecs ycnexu B HapopHom xosaincrtee. B 1964 no
1970 rop Gbin AKTUBHBIM YYACTHUKOM CMCTEMBI CTYAEHYECKMX CTPOMW-
TEenbHLIX OTPAAOB MO OcBoeHuo otaanerHsix Tepputopuin CCCP, 3a
4TO MOMyuusn nepsoe NpodeccMoHansHoe 3sanue "loyeTHblit cTpou-
Tens BAM" v 3Banme "Ynoprrk KommyHuctuyeckoro Tpyaa” 3a ctpou-
TenbcTBO Tpacck A6akan-Tanwet baikano-Amypckoi marMcTpan.

OTAnYHbIE 3HAHKS B cCEMMUNETHEN Lukone, MOCKOBCKOM aBUMALMOH-
HOM TexHukyme, MoCkOBCKOM ABMAUMOHHOM MHCTUTYTE, HbiHe Haumo-

IOBHAEIH

HQMbHOM MCCIIENOBATENLCKOM LIEHTPE (ABUAOKOCMUYECKOM YHUBEPCHTE-
1€ umern C. OpaxoHuKkmase), YeTBEPTb BEKA C yCrEXOM NPUMEHSANUCH B
KY3HULE MHTENNEKTYANbHbIX KaapoB Asmanpoma - MHctutyTe TeopeTu-
yeckomn knbepHetnku - focHUM asmaumorHbix cuctem nop pykosog-
CTBOM YMHOTO HACTOBHMKO M BbIAQKOLLErOCS PYKOBOAUTENS HOYYHOM
WKOMbl  PU3MYECKOTO CTEHAOBOMO (MOMYHATYPHOIO) MOAENMPOBAHMS
QBMALMOHHBIX OBOPOHHO-HACTYNATENbHBIX GOEBbIX CUCTEM, AKOAEMUKA
PAH Esrenms Anekcanpposnia Pegocosa.

[porneH copepxaTenbHbIi MyTh MOCTUXEHWUS HAYYHO-MPAKTUYEC-
KMX 3HAHUM U KUTEMCKOM MyAPOCTH OT YHEHWUKA CNECAPSs-MOHTAXHUKA,
TEXHWKA, UHXEHEPA 10 HAYYHOTO COTPYAHWUKA, PYKOBOAMUTENS UCMbITA-
TEMbHOTO KOMMIEKCA, 3OMECTUTENS PYKOBOAMUTENS BEAYLLEro oTpacie-
Boro HWW; kanauaaTa texHuuecknx Hayk, okropa akcnepuas, [1po-
deccopa locynapcreentoro Yuusepcuteta "MNpupoaa, obuiectso, ye-
nosex" B [ly6He.

Morogaoro yueHoro Bceraa 3aHMMaN MOPAsbHBINA MAPOAOKC COLMA-
JIM3MQ: YECTHASH TPODECCUOHANBHAS PABOTA HA BOMHY, U UCKPEHHSIA YB-
neyeHHas 60pbOA 30 MUP, HEPASPbIBHbIE KAK ABE CTOPOHbI OfHON MEAQ-
nn. ,D,ﬂﬂ BOWHbI - MCCNeqoBaAHUA U UCMbITAHUSA HOBbIX MEPCNEKTUBHbBIX 06-
PA3LOB OBUALMOHHOM TEXHWKM, 30 3apnnaTy 1 B pabouee spems. Paau
MMPA - MEANbI U KYNbTYPHbIE LEHHOCTU B yMAHUTOPHOM Ccdhepe, no Be-
JIEHUIO [lyLUM, 3QHUMAIOLLIME BCE NIMYHOE KUSHEHHOE NMPOCTPAHCTBO.

Muproe 6ubnuodunbckoe ysnedeHne CTyaeHYECKUX NeT NoaHM-
MQETCs 10 BLICOKOTO NPOdECCUOHANBLHOTO YPOoBHS. Monoaoi uHxerep
nog BusiHuem EBpONenckmMx ryMaHUTAPHBIX LEHHOCTEN MPAKAAHCKOTO
obuectsa obpaaeTcs B LieHTpansHbIi KOMATET KOMMYHHUCTUYECKOM
NAPTHM C MHUUMATMBOM O co3aaHmMKn BeecotosHoro nobposonbHOro 0b-
wectea mobuteneit knurv (BOK). B 1974 rogy Ha YupeautenbHoM cbes-
ne komcomoney, Anatonui Cneparckuit usbupaetcs uneqom MNpesnan-
yma 1 3amectutenem npeacenatens [Npasnenns BOK, o6veauHasLiero
6onee 18 mMnH uuTaTENENH M BO3MMOBNSEMOTO OBTOPUTETHBIM YUEHBIM,
PYKOBOAMTENEM HAYYHOM LIKOMbI MPMPOLOMNONE30BAHMS, AKAAEMUKOM
PAH Uropem Bacunbesnuem Metpsarosbim-Cokonosbim.

MopanbHo-3THueckMe aMBULMM PEANU3YIOTCA CO3AAHUEM B MOC-
kosckom Lome kHurm "Monogas reapams” knyGHoM monoaexHon obpa-
30BATENBbHOM CTPYKTYpHl - HapogHoro yHueepcuteta 0bLIECTBEHHOM
MPOMAraH/bl KHUIM, CTABLUErO MOA PYKOBOACTBOM MOSIOAOTO PEKTOPA
AnaTonua CnepaHckoro YeTbipexkpaTHbiM nobeantenem BececorosHoro
COLMANMUCTUYECKOTO COPEBHOBAHMS C BpyYeHueM KpacHoro sHameru
LlentpansHoro komureta KIMCC u Cosera munmctpos CCCP.

OTnnyHbIE 3HAHUS, NOMyYeHHbIe Ha U3aaTensckom dakynstete Moc-
KOBCKOTO MOMMIPAdUYECKOro UHCTUTYTA PACLLIMPUIK MPOGECCUOHATb-
HbIE FOPU3OHTBI UBAAHMSA HEAOCTYMHBIX PAHEE YNTATENAM FYMAHUTAPHO-
MPOCBETUTENLCKMX PAPUTETOB: BbIMYCK €AMHCTBEHHOTO B HOBOW MCTOPUM
Poccuu TpaamumMoHHOro NamsTHUKA LapCckoi KynbTypsl "Hekponons Ho-
BOZIEBMYBLETO KNaABMLLA" C NyTEBOAUTENEM, OOMNENHOE COBPaHME Coum-
HeHMIA A. AXMATOBOM, IOMONHEHHOE TOMOM BrEPBbIE OMYBNMKOBAHHbIX
MEMyapOB, nepsoe m3aaHue B Poccum punocodckoro Tpyaa BbiaaoLLe-
rocst MOPQMMCTA, MEpPApPXa kaTonuueckoi uepkeu [ansl Pumckoro Moak-
Ha Masna VI "Eanncteo B MHoroobpasun”, nepsoe B Poccun nspanme
COBPAHMS NOAUEH3YPHbIX COUMHEHMIT MATEXHOTO MYyBIMLMCTA-ONNO3ULM-
onepa AN. ComxeHmnumHa TMpakom 2,4 MiH 3K3., M apyrMe cMenbie no
TEM BPEMEHAM NYMOHUTAPHBIE U3AATENLCKME MPOEKTI.

OBLWHPHYIO MPOTPAMMY M3LATENLCKUX MPOEKTOB 30BEPLUMIA COB-
mectHast ¢ uspatensctsom "MMPOC" cepus u3 76 HoBbIX yuebHMKOB,
NOCOBUM 1 METOAMUECKMX MATEPUANOB 1S COEAHEN LUKONbI. AHATONMM
Cnepatckuit sensetcs ocHosatenem (1990 r.) u reHepanbHbiM aMpekTo-
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OBHAEH

B npesuamyme BcecorosHoro obuecrsa knuronio6os (1976 r.)

pom Mapartensckoro goma "bnarosect” npwu pewatowien nogaepxke
ocrosatens Poceuitckoro @onpa kynbTypsl, akagemuka PAH Omurpus
Cepreesuua Jlnxayesa 1 pyKoBOAMTENS POCCHMICKOM HAYYHOM MCTOPH-
yeckon wkonsl, akagemrka PAH Otro Curypposuua LLimunara.

B kauectBe BbICOKOrO OBLIECTBEHHOTO MPU3HAHMS CrieayeT pac-
cMaTpmBaTh NpucyxaeHre uspateno Anatonuio Cneparckomy [Npe-
M JleHuHckoro komcomona, n3bparme uneHom Poceuitckoro pecny6-
nuKaHckoro U Mockosckoro ropoackoro lMpesuanymos obuiectsa mo-
BuTeneit KHUrM, BULEe-NpesMaeHToM MexayHapoaHOro Col3a KHUro-
nobos ctpan CHI. Mpoceetutensckas aesTensHocTs otTmedeHbl bonb-
woit 30n0ToM, ABYMs BPOH30BLIMM, ABYMA CEPEBPAHBIMU U YETHIPBMS
sonoteimmn meganamu BIHX CCCP, 3nakom noyeta 1 rpamoTtoin Mukn-
ctpa kynbTypsl, MoyeTHbiM 3Hakom "OtnmyHmk neyatn” [ockomuTteta no
LEeNIOM U3LATENbCTB U npuceoeHuem Ykasom [pesmaeqta Poceuitckon
Depepaunmn NOYETHOTO 38aHUA "3ACTYKEHHBIN PABOTHUK KymbTYpbI" C
BPYYEHWEM rOCYAAPCTBEHHOM HArPOAL 30 BbIAAIOLMECS 3ACYTU B KHM-
TOM3AAHWM, KySbTYpe, MPOCBELLEHMM U OBPASOBAHMM.

MPOPbIBHbIE ®YHOAMEHTAJIbHBIE 3HAHUS U KPEATMBbI BYQYLLIEETO

JHonroxaaHHas nepecTpoika 06epHYNOCh KPUMUHAMBHBIM PA3BA-
FIOM 3KOHOMMKM, yTEPER OBLLECTBEHHOM MOPANM M IMABEHCTBOM MOT-
PEBUTENLCKOM JOKTPUHBI B 0OLECTBE. YCNELHOMY M3AATENIO U TANAHT-
JIMBOMY MHXEHEPY-MCCNEfOBATENIO BbINIO OYEBUAHO, YTO TOMBKO HOBO-
LMOHHbIM HAYYHO-TEXHONOTMYECKMI MyTb PA3BUTUS MOMOXET CMACTH
CTPAHY OT TEXHOMOMMYECKOTO PABCTBA U KOMOHU3ALMM, MO3BOSUT BEP-
HyTb Poccum Gbinoe MUpoBOE HOYYHO-TEXHUYECKOE NIMAEPCTBO.

Ha pybexe cronetuit ans yCnewHoro KHMrousaatens Bce B03Bpa-
waetcs "Ha kpyru ceos'”. MIHKXeHepHO-MCCNeaoBaTENbCKOE HaYao no-
GEeXA0ET M30ATENLCKO-MPOCBETUTENLCKOE, W B TPETbE ThiCAYENeTHe
QABMALMOHHbIN MHXEHEP BXOAMUT B KOYECTBE 3OMETHOM bUrypbl B HOBA-
UMOHHOM cdepe. YcneuwHblit M3naTensckuin GusHec No3BonaeT Npoasm-
HYTb LEMbli CMEKTP HAYKOEMKMX MAEMN, MPOEKTOB M TEXHONOTMt. Mmes
6OraThiit OMbIT HAYYHBIX MCCIIEAOBAHMIA U UCTLITAHUIA OBPA3LOB HOBOM
TexHuku, Anatonmit CnepaHckuil Co3naeT MHHOBALUMOHHOE HayuHo-
npownssoacTeeHHoe npeanpuatue "Pam-eubpo”, Basswee Ha cebs muc-
o GOPMUPOBAHMS COBPEMEHHOTO B3MISAA HA GYHAAMEHTANbHbBIE OC-
HOBbI U NMPUKNAOHbIE ACMEKTbl MHTENNEKTYAIbHbIX MHCTPYMEHTOB BOJTHO-
BOW MEXAHMKM YNPYTHUX CUCTEM M CMIOLLIHbBIX CPES.

C 1990 no 2010 rogpl 3HQUMTENBHBIE MHTENNEKTYAMNbHBIE, MATEPU-
anbHble U GUHAHCOBbLIE PECYPCHI APY3€eit U EAUHOMBILLINIEHHUKOB KOHCO-
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SIMAMPOBAHSI A1 PELLEHUSA MTPOBNEMHON rMOBANBHON MYTBTUAUCLUMMIK-
HapHOM 3aaa4m obuiectsa XXI Beka - yCTPAHEHMIO TEXHOTEHHOM M KO-
TEXHOMNOMMYECKON HE30MACHOCTU MPUPORHO-TEXHUYECKMUX CUCTEM B CTO-
TyCe PYKOBOAMTENS SHEPrETUYECKUX MPEANPUITUIA M BEYLLETO HAYYHO-
ro coTpyaHuKa kadbeapsl "TeopeTtuueckas mexanuka" Poccumitckoro ro-
CYyAQPCTBEHHOTO yHUBEPCHTETA HebTH M rasa umenn V.M. TybkuHa.

Mo BAMSHUEM FEHMOTbHBIX MAEH KITACCHYECKOM MEXAHMKM, BNEYAT-
FIEHUI OT HAYYHOM LIKOMbI MPOCTPAHCTBEHHO-BPEMEHHBIX MPUHLMMOB
BbIAAIOLWErOCs PYCCKOr0 MATEMATUKA-TMAPOMEXAHMKA OAKAAEMMKA
PAH Anekces Hukonaesnua Kpbinosa 1 romeoctatmnieckoro noaxond
HOYYHOM LIKOJbI CUCTEMHOTO AHAMM3A BLIAAKOLLErOCS PYCCKOTO MaTe-
MaTUKa 1 Mexanuka akagemunka PAH Anekcanppa Muxaitnosuua Jls-
MYHOBQ, ABUAUMOHHBIN MHXeHep-ucnbitatens Axatonmit CnepaHckmit
Hay4HO 060CHOBAN, Pa3PAbOTAN M NOATBEPAMI BO MHOMOYUCIEHHbIX
MCCNENOBATENLCKUX MPUIIOKEHMSX OBLLYIO YHUBEPCANbHYIO Teopwio
TPOEKTOPHOTO SHEPreTUYECKOTO AHAMM3A BOMHOBbIX COCTOSIHUI MEXa-
HUYECKMX CUCTEM, PO3BMBAIOLLMX OCHOBOMOMATQIOLLME TPYAL AKALEMU-
ko Koponesckor akagemmu Hayk Mcaaka HetoToHa 1 Poccurickoit um-
nepatopckoi Akanemmnn Hayk Jleonapaa Dinepa, ycnewHo obbeam-
HUN HOBbIE BYHAAMEHTANbHBIE MEXAMCLMMIIMHAPHBIE 3HAHMS B 061aCTH
OU3UKM CMNOLIHBIX YMPYTMX CPEL:

* Teopua M METOfBI 3MEPEHUA CBA3AHHBIX KOMMOHEHTOB YNPY X
BMOpOaKycTUyeckux konebamuit (undposoit ctanaapt BigData).

* Teopwst U METOBI TPAEKTOPHOM BEKTOPHO-PA30BOM PEKOHCTPYK-
UMK MHOMMYECKMX MamepeHuit (undbposoi ctanaapT DeepDatal).

* Teopus TeH3opHOro sHepretTnyeckoro nNpeobpasosaHmus Gpusm-
yeckux coctosaHmi (undposas mopens Digital Double of states).

* Teopua 3HEPreTMYecKon OUEHKU HOPMASbHO-CABMIOBLIX Aedop-
mauuit ynpyrx cnctem (undposas moaens Normal-Shear Deformations).

* Teopwst U METOABI PEKOHCTPYKLMM YIPYTHX HAMPAXEHHO-aedop-
MUPOBAHHBIX COCTOAHMIM (umdposas mopens Stress-Strain States).

* Teopwst U METOABI ANCMNENHO-BUPTYQNBHOTO NMPEACTOBNEHUS Te-
KyLLmx coctosHuit (undposas mogens Display-Virtual Gybrid Twin).

* Teopwst U METOABI AEKOMMO3ULMOHHOTO AHAMM3A TEKYLLMX rOMe-
oCTaTUYECKUX COCTORHMI (undposas mopens Analysis of Homeostasis).

* Teopus 1 METOLBI MOLENBHOTO MHOrOMAPAMETPUYECKOTO AHAMM-
30 COOTBETCTBUSA COCTOAHMI (umdposoit cranaapT State Matching / spe-
cial algorithms).

* Teopust U MeTOfb CUCTEMHO-TPEHAOBOM 3KCMEPTU3bI PeCypCa
KOHCTPYKUMOHHOM NpoYHOCTH (umdposas mopens Resource Expertise).

* Teopua 1 MeTOABI TEXHOTEHE3a (MPOrHO30 FOMEOCTA3a) MEXaHM-
yeckux cuctem (umdposoit cranpapt Mckn / Arificial Intelligence).

MpeanoxenHbit npod. Anatonvem CnepaHckmm B pamkax Mo-
LENbHOW rOMEOCTATUYECKOW CTPATEIMU CUCTEMHBIM B3MISAL HO HAYYHO
OBOCHOBAHHYIO MHTErPALMIO HOBALMOHHBIX MOAXOAOB B Buae BomnHo-
BOIt MHbOPMaLmoHHO TexHonormm (BUT), Ha ocHose 4D-meToponorum
BonHosoro momutopurra coctosHuit (BMC), cuntes-monenv Tensop-
HOTO 3HepreTuieckoro npeobpasosarua coctoanmit (TIMNC), mHorona-
pameTpryeckoro foMeocTaTMyeckoro aHANM3a TEKYLLMX SKCMyaTauu-
onHbix coctoaHuit (TAC) ¢ MCNONb3OBAHMEM HOBBIX BbIMMCITUTENbHBIX
BO3MOXHOCTEN 3K3ABIONHBIX CETELEHTPUYECKMX PELLIEHUIA NPeaCcTaB-
naeT coboi NPUHUMIUANBHO HOBbIA UHPOPMALMOHHO-QHATUTUYECKMUIA
cermeHT V| TexHonorMyeckoro yknapd, Peanqsyet onepexaiollee
cTparermyeckoe nmMaepcrso HA I'J'IO6OJ'IbHOM PbIHKE UHTENNEKTYASTbHbIX
kubepHeTnyeckux cuctem. OyHAAMEHTANbHBLIM CUCTEMHbIA MOAXOA U
ONEPEeXAIOLLMA HAYYHO-TEXHUYECKMIA 3aaen pa3paboTku obecnedmsa-
10T KOHKYPEHTOCMOCOBHOCTb MEPCNEKTUBHbIX PELLEHMA OBLLENPUIHAH-
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HOM NpoBnembl 6E30MNACHOTO U HOAEXHOTO YNPABEHMS NOTEHUMANBHO
ONACHBIMK OBBEKTAMM CIIOXHbBIX QHTPOMOTEHHbBIX CUCTEM KM3HEAEes-
TENbHOCTM YEOBEKA.

DddexmmeHocTs Bonnosoit IT (WIT) undposoro dopmara mHorok-
PATHO MOATBEPXXAEHA B MCCNENOBATENLCKMX MPUIOXEHMAX B ABUALM-
onHom mawmHocTpoermn (PIYM "UMAM umern T.U. Baparosa”,
MAM, AO "OKb umern Bepesmaka”, AO "Mlonbka-Catyph”, AO
"IYKC", AO "Motop", AO "HIMO "Catypr", MATU u ap.), B Tennos-
nepretuke (PAO ESC Poccun, AO "Mocarepro”, AO "BTU", MOWU), Ha
tpy6onposoarom Tparcnopte (AO "Tasnpom”, OOO "Oprarepro-
ras”, PTY nedt 1 rasa umern M.M. Ty6kuna), B crpontenscree (LIHA
TPAHCMOPTHOTO CTPOWTENLCTBA) M OT3LIBAX HAYYHO-KOOPAMHALMOHHBIX
cosetoe PAH, Benywmx yueHbix Poceuitckoit akapemmn Hayk (akagemm-
k1 PAH B.E. ®opros, O.H. ®asopckui, A.C. Curos, II. Onbxosckui,
O.H. Tommupin, K.C. Oemmpusan, O.C. Crpebkos, M.Y. 3anmxaros, b.B.
lyces, H.A. MaxyTos, C.tO. Xentos, A.B. Kynakos 1 ap.).

B 2002 roay npod. AHaTtonuit CnepaHckmit CTAHOBMTCA MHAMBMIY-
anbHLIM NpeanpuHumaTenem B 06nactn OyHAAMEHTANbHBIX M NPUKIAL-
HbIX MCCIIEAOBAHMIA B KNACTEPE ECTECTBEHHbIX HAYK M NpubopocTpoe-
Hua. Mccnepnosatensckoe xo66u notpebosano yrybneHns Teopum
METPONOTMYECKMX 3HAHMI U B TPETUI PA3 MPUBENO YXe CIOXMBLLErOCs
y4eHoro Ha y4ebHyio ckambio. Ha atoT pas no cneupansHoctn "Mene-
IKMEHT eamHCTBa ameperui” 8 Akagemun Poccrarnpapra. MNpw nopae-
pxke akapgemmka PAH Bopuca Cepreesunua Anelumta BbINONHEHbI Tpw
Hay4HO-0Bpa30BaTENbHLIX TPaHTa B chepe 6esonacHoctv ana [Npasu-
TenbcTea Mockebl.

BonHosas uHdopmaumoHHas TexHonorua noa 6peHpom "Wave
Health Monitoring” (WHM) cranosutca nobeantenem HaUMOHANLHOO
Korkypca pycckmnx nnurnosaumit (2004 r.) 8 HommHaumm IT, uto nocmyxm-
no ocHosaHuem HayyHoro [parTta Poccuiickoro Ponga byHaamen-
TQMbHBIX MCCNIEAOBAHMIA MO Teme "BonHosble MHCTPYMEHTHI MCCenoBa-
HUSI QHM3OTPOMUM YMPYIMX CUCTEM", MOAAEPXAHHbIM Komuccuen PAH
nof, PyKOBOLACTBOM OBTOPUTETHBIX YHEHBIX MUPOBOTO YPOBHS, PYKOBO-
amtenei MHctutyta mawuHoseneHms PAH v HayuHOM WKOMbI KOHCTPYK-
UMOHHOTO MaTepuanoseaerus, akagemunkos PAH Kowcrawtuna Bao-
cunbesnya Pponosa u Hukonas Anapeesnua Maxytosa (2005 r.).

Mo npepnoxenmio enaptamerTa ctpaternyeckoro pasemtis AO
"Tasnpom” npod. AHaTtonuit CnepaHckmit B KQUECTBEe HAY4YHOTO PyKO-
BOOMTENS BLINMOMHAET MCCIenoBaTensckuin npoekt no teme "CpasHu-
TeNbHbIE UCMBITAHUA 3 dekTuBHOCTM nepesoaa [TTA KomnpeccopHbix
CTAHUMI C PErNOMEHTA HA SKCMIYATAUMIO MO TEKYLLEMY COCTOSIHMIO"
(2006-2008 rr.). BoinonnerHbiin HIOKP nonyuaet nepeoe mecto B de-
IepansHOM KoHkypce "Jlydlumit OTeYeCTBEHHBIN M3MEPUTENbHBIN NPU-
6op 2009 rona" ¢ npuceoeHrem "3HaKQ KAYECTBA CPEACTBA M3MEpPe-
Hma" Pocrecra (2007 r).

Mpu nopnepxkn MexayHapoaHoro HaydHoro ¢onaa "Muxexep-
Has mMbicrb”, TexHonorua BMC cranosutca Jlaypeatom HaumoHansHoro
koHkypca "EnmHcTBO Ccpencts msmepenmit’ ¢ BpydeHnem "3onoToro
snaka kadvectsa” Poccrangapta PP 8 2010 r. MNMpod. Avatonuin Cne-
paHckuit Jlaypeat npecTuxHON HAUMOHAMBHOM NPeMUK 8 0BNACTU Ha-
VKM, TEXHWUKM M OPraHm3aumn npousesoactsa umenn A.H. Kocsirvna, se-
naetca JlaypeaTom HAUMOHAMbHBIX MHXEHEPHbIX NPemuit nmenn K.,
Linonkosckoro Akafemuu KOCMOHQABTUKM, MMEHW JIEreHAAPHOrO
KoHCTpykTOpa BoOpyxeHui H.T. KanawHukosa, umenn metannypra A.
YoxoBa, MMeHM ypanbckux msobpertateneit Gpatbes YepenaHosbix,
umenn NepeonedatHuka M. Pepgoposa.
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yeTHoro 3s8aHua "Jluaep B 0BNACTM BLICOKMX TEXHONOMUI" C BPYYEHUEM
[MoueTHoro sHaka otnmuus "Cestoi feopruin” Mpasutensctea Mocksbl
tpex creneneit (2006-2009-2013 rr.). 3a paspaboTky v BHeapeHm1e Ho-
BAUMOHHbIX LdpoBbIX meTopos Bonrosoi IT Harpaxaer 3onoton me-
AAnbIO NepBoro MexayHapOAHOTO CANOHA MHHOBAUMI M MHBECTULMIA,
JNaypear 3onotoi meganu MexayHapoaHoro canoHa nsobpetarenert
"Apxumen”, 3onoTeix Mepaneit MexayHapoaHom BeicTaskK "Manenms u
TexHonorMun asonHoro HasHaderus. Ousepcndukauna ONK" 8 2006-
2009 roabl v aseHapuaT MexayHapoaHbix Popymos "Beicokme TexHo-
norum XXl seka" ¢ 2002 no 2013 rogp!.

TexHONomMa aKTyanbHA B HO3EMHOM, GBUMALMOHHO-KOCMUYECKOM,
MOPCKOM M MOABOAHOM TPAHCMOPTE; ATOMHOM, TEMNOBOW 1 TMAPOSHEP-
reTuke; CTPOUTENLCTBE M SKCMYATALUMM CITIOXKHBIX M OMOCHBIX HO3EMHBIX,
NOABOAHBIX U KOCMUYECKUX OBBEKTOB; B MHAYCTPMANBHOM MATEPMANO-
BeneHmu, rapoakyctuke, 3D-reonokaunm, reoMHGOPMALMOHHBIX CUC-
TEMOX MPOTHO34 M MPEAOTBPALLEHUS MPUPOAHO-TEXHUYECKMX KATACT-
POd, HAYYHBIX UCCIEAOBAHMSIX.

Texronorusa npod. AHatonms CnepaHCKoro yCnewHo npumMeHeHa u
NPOAEMOHCTPMPOBANA BBICOKYIO HAYKOEMKYIO 3PhEKTUBHOCTb M JOCTO-
BEPHOCTb B UCCIIEAOBATENbCKUX MPUINOXKEHUAX U MPUKNALHBIX UCMITAHU-
ax 8 AO "Tasnpom”, "Pocatom”, "Poctex”, PenepanbHbix Hay4HbIX LEHT-
pax "LleHTpanbHbIi MHCTUTYT OBMALMOHHOTO MOTOPOCTPOEHMS MMEHM
MW, baparoea” (LIMAM), "LlenTpansHbiit aspormapopmHammieckmii
mHcTuTyT umenn npod. H.E. XKykoeckoro” (LATWY), HoumoHanbHbi mc-
cneposatensckuil ueHTp "Kypuatosckmit uHctutyt", Kpbinosckuii rocyna-
PCTBEHHBIA HAYYHbIN LEHTP KOPABNecTpoeHUs U NpPOeKTMPOBAaHWS, Es-
pOnenckmx aBnakocmuueckmnx kopnopaumsx Airbus, Liebherr aerospace
Toulouse SAS, HGL-Dynamics 1 Valeo smart technology, amepukanc-
knx kopnopauwsx ENSCO, Sikorsky, Emerson, Round Robin 1 nporpam-
MOX FOCMOAAEePXKH nepcnekT1eHbix ccnegosarmit National Renewable
Energy Laboratory (NREL) USA, AFOSR, ARL-ARO, FRA u EC.

B 2012 r. coemectHo ¢ BputaHckum MHBECTUUMOHHBIM BOHAOM
Imprimatur Capital cozpaercs uHxmHmprHrosas komnanmio Advanced
Vector Analytics SIA (EU), np1ssaHHas pa3erBaTh KOMMEpPUYECKUE Mpu-
noxenns WHM B sHepreTuke, CTponTenscTee, MOLWMHOCTPOEHUM, HA
TPAHCMOPTE, B MATEPUANOBEAEHUMU M HAYYHbIX UCCIIEA0BAHMSX. TexHO-
norms WHM npod. Anatonms Cneparckoro sowna s ton-5 us 100 du-
Hanuctoe Aerolnnovate business accelerator program of the University
of Wisconsin Oshkosh (USA) 1 amepukarckon Accoumaumm skcnepu-
MEHTanbHOro asmactpoenms (EAA), npuHana yyactve B kayecTse Kkc-
NOHEHTA B KpynHenwem amepmkanckom asuatoy AirVenture Oshkosh
2015; Takxe sowna g Ton-100 (2,78 % ot 3600 yyactHmkos ns 90
crpa) Hello Tomorrow Global Conference 2015 Paris 8 uncne nyuiumx
TEXHONOMMYECKMx cTapTanos Esponeiickoro canoHa nuaepos mHaycT-
puanbHoro peiHka ¢ yyactnem NASA & Airbus CTOs; Esponeiickoro
dopyma crapranos Space Frontier Foundation & Deep Space
Industries cofounders nog aesnsom "Paciumpenme npas M BO3MOXHOC-
TEM Tex, KTO OCMENMBAETCA PELLATb CErOfHA CAMbIE ClIOXHbIE Npobne-
Mbl C MOMOLLbIO HAYYHbIX 1 TEXHONOTMYECKNX I'IpOprBOB".

Texnonorna WHM B 2016 roagy npumeHeHa B CPABHUTENbHbIX MC-
neiranmsax Esponerickoi kopnopauun AIRBUS Operations GmbH (ZAL-
center, Hamburg) coemectro ¢ dupmoit NLR (Holland) & npoekre "Uc-
CNEfOBAHME NPOLECCA BAMAHNA MEXAHUYECKMX MOBPEXAEHUMA HO PECy-
PCHOE COCTORHME KOHCTPYKLMM HOBOM KOMMO3UTHOM OBLUIMBKM KOCMM-
yeckoro annapata”; crana pesmaentom Accelerator Starburst
Aerospace Innovation HUB "Investing in the Future” (Paris) n yuactHu-
kom [ocnporpamms FrenchTiket npu dpuHarcosoit nopnepsxke Mursko-
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Homukm Pparumn B8 2017-2018 rr. Mpw 3aLIMTE BHINOAHEHHOTO NPOEK-
Ta Ha Hayuno-texHmyeckom kommtete AIRBUS mexayHapoaHbie skc-
NepThl OUEHUNM onepexaromin yposers TexHonormn WHM e 15-20
NIET MO OTHOLLEHMIO K MAPOBBIM TEXHOMOTUAM PECYPCHBIX UCTBITAHMA.

Ha | mexpyHapoaHoit kondeperumn Structural Integrity for off-
shore energy industry (Aberdeen, UK) n BcemmpHoit Bctpede BoerHo-
mopckux TexHonommit ans Gyaywero EURONAVAL 2018 (Mapwk) Tex-
Honornert WHM ¢ noHMMaHMeM 3auHTEpecoBanmcs ABe Nuampytolme
B M1pe duHckre mopckue komnanum - Wartsyla u Meyer Turku. Takoit-
xe untepec npossnsior HULL "Kypuatosckuit uncturyt”, BHUN atom-
HbIX 3nekTpocTaHumin PocOneproAtoma, u MKB "Pybun", npepocrasus-
LIME 30KIIOYEHMA ATTECTOBAHHBIX 3KCNepTos 06 akTyansHocTh Lindpo-
BoM nnatdopmsl "BonHosor moHuTOpMHr cocTosiHmit" ans PocAtoma.

B reuenme 2016-2019 ronos no npurnawweqmam bpurarckoro dor-
10 BEHUYPHBIX MHBeCTHumi "Imprimatur” B EBponeiickmx yHmBepcuteTax,
O6beamrHEHHOrO MHCTUTYTA SAEPHbIX MCCNenoBaHmi B [ocyHmneepcuTeTe
"[ly6Ha" u MexxayHapoaHoit Accoumaumn noanepsxkm TanaHTos B [ leku-
HCKOM MOJIUTEXHUYECKOM yHMBEpauTETE (MHCTUTYTE O3POKOCMMYECKHMX
MCCNENOBAHMI) OBTOPOM MPOYUTAHBI MOCTAHOBOYHBIE LMKIbI NEKLM
"Beenerue B Teopmio Li-uamepeHmit B mexaHmke ynpyrux cuctem” u M-
TennekTyanbHble L-MHCTPYMEHTbI HABMOAEHUA SKCMTYATALMOHHbBIX COC-
TOAHMIT OBBLEKTOB MEXAHUYECKMX CUCTEM B LMdPOBOI cpeae”.

B 3se3saHom ropoake
c npogeccopom A.A. Xopmkosbim (2008 r.)

CounanbHas MOTUBALMA BONHOBbIX HOYUHBIX MCCNIEAOBAHMI B ByH-
AOMEHTANLHOM HAYYHOM OBAACTM MEXAHMKM YIPYIMX CMCTEM M CIOLL-
HbIX CPEM, COCTOWT B TOM, 4TO YCTOMYMBOE PA3BMTHE CTPAH M HAPOAOB
HEBO3MOXHO 6€3 NpeoaoneHms rMobasbHbIX YIPO3 B QHTPOMNOrEHHOM
cdepe TEXHOrEeHHO-TEXHONOTMYECKON HE30NACHOCTH.
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MHTESUIEKTYAJIbHBIM KJTYB TEXHOJTOTMM BYOYLLErO

B 2010 roay cyasba ceena npod. Anatonus CnepaHckoro ¢ Bbiaa-
IOLLIMMCS YUEHBIM B OBNACTU MHXEHEPHBIX HAYK, QBTOPUTETHBIM PYKOBO-
OMTENEM Hay4YHOM LLIKOSbI CTPOUTENLHOTO MaTepuanoseaeqmns PAH, op-
raHM3aTOPOM M GeccmerHbim [pesnaeHTom Poccuiickoit (PUA) n Mex-
ayHapoaHoit (MUA) nrxeHephbix akapemmii boprcom Bnagmmmuposu-
uem lNycesbiM. becena 0 BO3MOXHOCTAX M NepCrekTMBaX pa3BUTUS TEO-
pWK, METOROB U NpunoxeHmin BonHoson IT npogomkanack uensiin pa6o-
YWI A€Hb, MOCNE YEro ABTOP TEXHOMOTMM B TEUEHME NATU MUHYT Bbin Npu-
HST B OKOAEMUIO C MPEANOXEHNEM BOSMIABUTE HAYYHO-TEXHONOMMYEC-
Kyto pgestensHocTe PUA B KauecTse mMaBHOMO HAYYHOTO COTPYAHMKA.

Mumupatmeio nop pykosoacteom npod. AA. CnepaHckoro s
CTPYKTYpE OKAAEMUM OPraHu3yeTcs MIHCTUTYT HOYKOEMKMX MHXEHep-
Hbix TexHonorui (MHWUT PUA). B cocrase nHctutyTa B KitybHom dopma-
Te pabOTAIOT LEHTPLI AKTYArbHbIX KoMneTeHumit. Bce paspabatsisae-
Mbl€ B HOYYHBbIX MHXeHepHbIx ueHTpax MHUT PUA onepexatolume tex-
HOMOTUYECKME PELLIEHUS, TAK UK MHOYE, OCHOBAHbI HO HOBbIX MOTEPU-
QNaX UK MPOLECCAX W CBA3AHBI C UCCNIEAOBAHMSIMM M HOBALMSIMMU B 0O~
JIACTU KOHCTPYKLMOHHOTO MATEPUANIOBEAEHMS 1 BUOTEXHOMOTUHA.

CUHTE3MPOBAHME KOHCTPYKLMOHHBIX MATEPUANOB ByayLLiero Tpe-
OyeT CO3AAHWS TOHKOTO, QAEKBATHOTO HABMOAAEMOMY MPUPOLHOMY
CUHTE3Y, MHCTPYMEHTAPUA HABMIOAEHUS AUHAMMKM CBOMCTB COCTOSIHUM
HO MMKPOCTPYKTYPHBIX OTOMHO-MOSIEKYSISIPHBIX YPOBHSX, obnaaatoLle-
ro GecnpeLeaeHTHOM MMNepYyBCTBUTENLHOCTBIO B LUMPOKOM AMANA30-
HEe 4acToT OT Hyns go coter Mlu. Hosbie dusmyeckme MeTombl KOHTAKT-
HbIX M BECKOHTAKTHBIX M3MEPEHMI NAPAMETPOB BOMHOBLIX MONEN (Mpex-
€ BCETO, OMNTUYECKME M NTIOKAUMOHHBIE) CYLLIECTBEHHO MPEBOCXOAAT BO3-
MOXHOCTH CEPUIHO BbIMYCKOEMBIX KOHTAKTHBIX CEHCOPOB AMATHOCTM-
YECKMX MAPAMETPOB MEXAHUYECKUX COCTOAHMIA.

B 2011 rogy npod. AA. CnepaHckmit M3bpaH AEenCTBUTENbHbIM
uneHom PUA 1 MUA, BuLe-npesnaeHTom no Hayke U TEXHONOTMYEeCKO-
My passuTuio, uneHom [lpesnamyma PUA. Hauancsa Hosbil sTan Teop-
YECKOM AEATENbHOCTU B COCTABE MPOGECCMOHAMBHOTO HAYYHO-MHXE-
HepHoro coobuiectea. O60CHOBAHBI U NPUHATH k ucnonHeHuio Crpa-
TErUst v NPUOPUTETHI HAYYHO-TEXHOMNOMMYECKOTro pasemtus PUA.

Peanusaums o6LECTBEHHO 3HAYMMBIX TEXHOMOMMI ANS NPOrpecca
W YCTOMUMBOTO PASBUTUS ABNAETCS CTPATENMUYECKUM npuroputetom PUA:
3KOTEXHOMOTMYECKAs BE30MACHOCTb W 300POBbE HALMM, MPOJOBOIIb-
CTBEHHAS W TEXHOMOTMYECKAS! HE3OBUCUMOCTb, SHEPTO3PPEKTUBHOCT,
pecypcocbepexenme, IT 1 yckopeHHas KOMMEPLMANM3aLms CoLManb-
HO 3HQYUMBIX HOBALWMM. [NaBHBIM HayuHbIM NpropuTeTom PUA cTtaHo-
BaTCA onepexatowme TexHonormn Muaycrpun 4.0 u VI yknapa, npexae
BCETO, KMNETOUYHbIE U HAOHOKOHCTPYKLUMOHHBIE TEXHOMOMM C 3PDEKTOM
PE3KOTO MOBLILLEHUS SHEPTOSPPEKTUBHOCTU U CHUXEHMS MATEPUANO-
EMKOCTH, KOHCTPYMPOBAHME HOAHOCTPYKTYPUPOBAHHBIX MATEPUANOB,
MOKPLITUM, TKOHEH U OPraHOB C 304AHHBIMM, YIPOBSEMbIMU M QAANTHB-
HbIM CBOMCTBAMM Ans mHTennektyansHbix IT. KonsepreHums tTexHonommit
CTAHOBMUTCS MIABHLIM MHCTPYMEHTOM PECYPCOCOEPEXEHUA ANA COUM-
QNbHO-5KOHOMUYECKOTO PA3BUTUS TEPPUTOPUM, CTPAH M HAPOAOB.

Moa pykosoacteom npod. Anatonus CnepaHckoro B kayecTee au-
pektopa MHUT PUA paspabotara Teopus TexHONOMYECKkMX yKNaaos
C HOBbIM MOAXOLOM - B NEPEYEHb XAPAKTEPUCTHK MATPULLI PASBUTHS VK-
NIOA0B BKIKOYEHb MHPOPMALMOHHBIE MOKA3ATENM: MeToasl Habmoae-
HWI, U3MEPEHUI M AHANM3A, COOTBETCTBME YKNALY MOAENEN U OLEHKM
HAYYHOTO YPOBHSs 3HaHUM. [peanonaraeTcs, 4To TexHonornyeckue yk-
nagel Gyayuwiero 6yayT HANPABAEHbI HA CAEPXKMBAHKE SHTPOMMM - NAPa-
3WUTHOTO TEMNA, XAOCA M 3ArPA3HEHUA OKPYXAIOLWEN CPeabl, MPEACTaB-
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NAOLME YrPO3Y LMBUIM3ALMM, BIOTb 1O €6 YHUUTOXEHUS.

[ns 3Toro HEOBXOAMMO OCYLLECTBUTL QYHAAMEHTANBHbIA HAYYHO-
TEXHOMOTMYECKMI MPOPLIB B MOSHOM LMKIE TPMALAL 3HAHWI O MATEPUM:
OT MMPQ 3IEMEHTAPHBIX YACTUL, YEPES NMEPUOIANUECKYIO MATPULY 3AKO-
HOB CTPOEHMUS bUIUKO-XUMUUECKMX SMIEMEHTOB, MX MOMEKYNSPHBIX U
KOMMO3WTHbIX COBAMHEHMI B BELLECTBE, KOHCTPYKLMOHHBIX MATEPHUAAX
u 6roTkansx. OBLLECTBO CTOUT nepes HEOBXOANMOCTbIO OCBOEHMUS He-
TSHTPOMUIHOTO MATEPUANOBEAEHUA BO BCEX CHEPAX XU3HesesTesb-
Hoctu Yenoseka 8 cornacuu ¢ MNpupopoit 1 uHTepecamy Gyayimx no-
KOneHwuit. M Toraa B KM3Hb MEXAHMKA-OHANUTUKA BPLIBAKOTCS M€HUASb-
HbIE OTKPBITUS, MPEABOCXULLAIOLLME HOBYIO 3MOXY 3HAHUA O 3emne, aka-
nemuka PUAH Anekcanapa Muxaitnosuua bytneposa 1 nepsooTkpbi-
saTens [leproanieckoi CUCTEMBI XMMUYECKMX SMIEMEHTOB, BbIAQIOLLETO-
cs uneHa PUAH Omutpus Mearosmua Mengeneesa.

Crparermyeckon nunmein MHUT PUA B passutuun dyHaameHTans-
HbIX HAYYHbBIX 3HOHMI CTAHOBMUTCS U3yYeHHE U GOPMUPOBAHWE 3AKOHOB
1 30KOHOMEPHOCTEN MPUPOAHOTO CUHTE3A MATEPUAIBHOTO MMPA, YTO
NO3BOMUT CUHTE3MPOBATL MATEPUANEI U TKAHM, MPEBOCXOAALLME MO
CBOWMCTBOM M3BECTHbIE NPUPOAHbIE. DYHAAMEHTOM B M3yYeHUU CTpOE-
HUS! BELLECTBA ABASIOTCS 3AKOHbI KBAHTOBOM MEXAHMKM, MO3BONSIOLLME
BLIACHATb CTPOEHME ATOMOB, YCTAHABIIMBATL MPUPOLY XMMUYECKON CBSi-
31, OBBACHATL NEPUOAMYHOCTL SNEMEHTOB, MOHSITL CTPOEHHUE ATOMHbIX
anep M 0bONoYEK, M3y4aTb CBOWCTBA 3MEMEHTAPHBIX Y4ACTUL. TAKOBA
CyTb AOKTPUHBI pa3enTus npod. Anatonms CnepaHckoro.

Ecrm mcxoauTs M3 sHEepreTMyeckoro onpeaenexns 1 paccmaTpu-
BATb KBAHT KOK MUHMMQJIbHOE "KONMUYECTBO SHEPTUM, KOTOPOE MOXET
ObiTb MOMOWEHO MM OTAAHO MOMEKYNAPHOM, ATOMHOM MK SAEPHOM
CUCTEMOM B OTAENBHOM OKTE M3MEHEHMS ee CTAUMOHAPHOTO COCTOS-
HUS", TO MPOLECCH M3MEHEHWs TOMEOCTATUYECKMX COCTOAHMM CyTb
KBOHTOBQHHbIE COBBITUS BOMHOBLIX konebaTtenbHbix npoueccos. [loc-
KOJbKY CBOMCTBA MOKPOCKOMUYECKMX TEN OMNPEAENIOTCS ABUXEHUEM U
B3OMMOLEMCTBMEM YACTHL, MX OBPA3YIOLLMX, 3OKOHBI KBOHTOBOM MEXQA-
HUKM BOSKHbI IEXATb B OCHOBE MOHUMAHMS GONBLUIMHCTBA MAKPOCKOMM-
YECKMX ABNEHWUM, K KOTOPbIM, B MEPBYIO OYEPeb, OTHOCITCA TEKyLLME
PECYPCHBIE, MPOTHO3HBIE U KPUTUYECKME SKCTNYATALMOHHBIE COCTOAHMS
KOHCTPYKLUMOHHBIX MaTepuanos. [103ToMy OHO CTAQHOBWTCS B 3HOUM-
TENbHOM Mepe "MHXEHEPHOM" HAyKOM, 3HAHME KOTOPOM HEOBXOAUMO
HE TOMBKO PUIMKAM, HO M UHXXEHEPOM.

PyHoameHTanbHble UCCnenoBaHmus, paspabotka u obobuieHne
TEOPWM SMEPIKEHTHOCTU B ChEPE MHTENNEKTYANBHOMO MATEPHUAOBE-
[EHMA HO OCHOBE HAy4HO 06oCHOBAHHOTO metoaa "CTpyKTypHbIA no-
PAKOBbIM AHANMM3 U cnHTes HoBbIx maTepmanos” (CTMA - Structural ordi-
nal analysis) ocylecTBne b KONNEKTUBHBIMU YCUAMAMM MO MHULMATUBE
npod. Anatonua Cneparckoro. Metoa Hauenex Ha CO3aaHMe NPOPbIB-
HbIX MOfiened Ansi OUMGPOBKM HAYYHbIX MCCIEAOBAHMI MPW MPOEKTUPO-
BAHUM U CUHTE3E HOBbIX XMMMUUYECKMX ITIEMEHTOB, OPFAHWYECKMX COEMM-
HEHUIM 1 KOHCTPYKLMOHHBIX MOTEPUATOB:

» O6ocHoBaHMe cTpykTypsl OBLEMHOM NEPUOAMHECKON MATPULI
CHUCTEMbI SIEMEHTOB B COOTBETCTBMU C MEPHOCTBLIO CPEfbl OBUTAHUS.

* Teopws 1 METOABI AHANKM3A MPYMMOBOM NEPUOAMYHOCTH B Npese-
NAxX rPAHML, NEPUOAOB YXXE OTKPbIThIX M MPOTHO3MPYEMbIX SNIEMEHTOB.

* Teopwus 06pa30BaHMA HA30BOM KAHOHUYECKOM CTRYKTYPbI BIOUHBIX
NOPHBIX MEPUOROB HO OCHOBE CEMEMCTB BAMIEHTHBIX S- M P-OPOUTANEN.

* Teopus U METOABI QHANM3A FPYMNMOBOrO GEHOMEHA MOPSAAKOBOW
CEMENCTBEHHOCTU U BHYTPEHHEN LUKITUUHOCTH OPOUTANEN C rPAaHMYHbI-
MM 3MIEMEHTAMM SHEPTETUYECKUX YPOBHEBLIX CTRYKTYP.

» CTPYKTYPHBIN NEPUOANYECKUI IMHENHbIA BOCBMUIPYMMHBIA ByHK-
LMOHQS BHELIHWX BANEHTHBIX S- 1 p-opbuTanei.

* CTPYKTYPHBIA UMKIIMYECKMA HENMHENHBIA NPOrPeCcCUPYIOLLMA
bYHKUMOHAN BHYTPEHHWX HEBANEHTHbIX d- 1 f-cemeiicTe opbutane.

* CTPYKTYPHBIA NACCHBHBINA GYHKLUMOHAM MPEAENBHO HACHILLEHHbIX
d- 1 f-cemeiicte opbuTanei B 3aBEPLLIEHHbIX SHEPrETUYECKMX YPOBHSIX.

* AHQNUTUYECKMIA MATEMATUYECKUI MHCTPYMEHTAPMIA DNEKTPOH-
HO-OPBUTANBHBIX CTPYKTYP 0HONOUEK OTOMOB 3/IEMEHTOB.

* AHOMUTUYECKMI MOTEMATUYECKUI MHCTPYMEHTAPUHA daepHbix
NPOTOHHO-HEMTPOHHO-0HONOUEUHBIX CTPYKTYP ATOMOB 3MIEMEHTOB.

* Teopwsi, UHCTPYMEHTbI M METOfBI AHANU3A TPAHUYHBIX STIEMEHTOB
8-rpynnHOM NEPUOAMYHOCTH W SHEPTOMHPOPMALMOHHON YPOBHEBOM
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C cynpyro# TatbsHOM - COGBTOPOM HOBbIX 3HAHMMA

UMKITMYHOCTH CUCTEMBI XMMUYECKUX SNEMEHTOB.

* TeopeTnyeckue OCHOBAHMSA K CO3AAHMIO SHEPTOAMHAMUYECKOV
MHTENNEKTYANbHOM MOAENM CHHTE3A BELLECTBA.

OsBydeHa naes opbUTANbHBIX (CEMENCTBEHHbIX) CTPYKTYPHBIX MAT-
puu npod. Anatonns CnepaHckoro 1 Bnepeble NpeacTasneHa opbu-
TANbHAS SHEPrOUMKIMYECKAs MATPHLA (CM. puc. 8 Ha cTp. 29), obbacHs-
IOLLLOSH MPUPOLAHBIA PUIUKO-XMMUUECKUI LyQANU3M NMEPUOLMYECKON CHC-
TEMbI 3MIEMEHTOB. PacKpbIT heHOMEH CEMENCTBEHHOCTU HEBAMEHTHbIX
opbuTanei, CoCToALMMA B Mx OBOCHOBAHHOM PACMONOXEHUMU B OOLLEH
rpynne Il c HenocpencTBeHHbIM NPEALIECTBUEM BANIEHTHBIM SNIEMEHTAM
np1- BO BCex aHepreTnyeckmx yposHax n (puc. 10 Ha ctp. 32).

MHTennekTyanbHble MHCTPYMEHTbI CTPYKTYPHOTO MOPSIAKOBOrO
QHOMM3A MO3BOMMIM UCMONHKTL 3ABELLAHUe HOBENeBckoro naypeara
no xumumn akagemmka PAH Hukonas Hukonaesnua Cemerosa B yactu
yCTpaHeHus Hepoctatkos Tabnmunbix dopm .M. Menpeneesa u
IUPAC. MNpeopones nonyTopasekosoe AOMUHUPOBAHKE hEHOMEHAb-
HbIX 3067YXXAEHWA, NOPOAMBLUMX CUCTEMHBIE HELOCTATKM TABAMYHbIX
¢OpM, CBTOPAM yaO-
noCb NPUBAM3UTLCH K
CO300HUIO MUHTEJNEKTY-
QNBHOTO  UHCTPYMEHTA-
pUs CTPYKTYPHOTO Mo-
PSAKOBOTO QHAMM3A U
SMEPIKEHTHOTO CUHTE-
30 HOBbLIX MATEPWANOB.
Cas3b MEXOY 3MEKTPOH-
HOWM CTPYKTYpOM Belle-
CTBA WAM MaTepMana M
ero  GyHKUMOHAMbHBIM
noseneHuem - npobne-
MO QYHAAMEHTANBHOM
BaxHoctu. E& nayuHo
obocHoBaAHHOE pelle-
HUE OTKPHIBAET BO3MOX-
HOCTb MPEACKA3AHMS U
CUHTE3UPOBAHMS CBOM-
CTBA, PYHKUMM U HAZHO-
YeHMsl BELLECTBA MO ero
MHOTOMEPHOM MOIMOopP-
BUTANBLHOM romMeocTaTu-
YEeCKOW Mopenu SaepHo-
0BONIOYEUHON MNPOTOH-
HO-HENTPOHHO-3M1eKT-

POHHOWM CTPYKTYPbI.

"
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IOBHAEH

Hayunble nccneposarmsa npod. Anatonua CnepaHckoro ¢ konne-
ramm B chepe MaTepUanoBeeHns HONPABAEHbl HA CO3AAHUE MHTEN-
NEKTYQNbHOrO MHCTPYMEHTA QHAAM3A M CMHTE3A HOBbIX 3MEMEHTOB,
KOHCTPYKUMOHHBIX MaTepuanos u buotkanen Muayctpum 4,0 u VI tex-
HOMOMMYECKOrO YKNAAQd, CUMCTEMHO OPMEHTMPOBAHA HA MPOPLIBHLIE
bYHAAMEHTANBHBIE 3HAHUA M ONEPEXAIOLLIME TEXHONOTMYECKMe peLle-
HMA B OBNACTM AHTPOMNOFEHHOTO KOHCTPYKLIMOHHOMO MATepUanoBseae-
HUA U UHTENNEKTYAIbHOITO KOHCTPYMPOBAHKUA 6MOTKOHel‘/’I 019 XKMBbIX OP-
raHos. [No ouerkam ananmtrkos, k 2030 roay nons NBICS-texHonorwit
sarmeT 40 Y% MMpOBOro BaNOBOro MPOAYKTa

IOBUJTEMHbIM MOBO/I, K PUTOCODCKUM PA3LYMbIM

Jiobas crpaternueckas uens obuiectea Tpebyet dunocodckoro
OCMBICTIEHMS U TBOPYECKON OPTaHM3ALMM MPOLECCA €€ AOCTUXEHMS.
D70 B NONHOM MEPE CNPABEATMBO KK MO OTHOLLEHUIO K 10BUnspy, Tak
W ero nanekomy popoHauansHmky. Akagemnk PUAH Miuxaun Muxait-
nosuy Cnepanckmit B Hadane XIX seka nepsbiM B uctopmm Poccuickon
MMIEPHM HAYYHO PedOPMUMPOBAN FOCYAAPCTBEHHOE YNPABIEHUE POC-
cuitckmmm Tepputopuamu. CoBPEMEHHBIM MOTOMOK "BEMIMKOTO PyCCKOro
6ropokpaTa”, B yCroBuax mMobANbHOMO COUMANBHO-3KOHOMUYECKOTO
KPM3UCA, BBICTPAMBAET CTPATEIMIO BO3BPATA K HAYYHO-TEXHONOMMYEC-
KoMy nuaepcrey Poccun uepes npopeiBHbe GYHOAMEHTANBHBIE 3HAHMS
1 KPEATUBHbIE TEXHONOTMYECKME PELIEHUS.

Mpod. Anatonuin CnepaHCkui M3BECTHBIM QBTOPUTETHBINA YHEHbI
1 MHHOBATOP B 06MACTU PYHAAMEHTANBHBIX MHXEHEPHbIX HAYK, MHXE-
HEP-MCCNEefoBATENb, BEAYLLMIA CNELUANUCT B 0BNACTH TEOPUM M NPAK-
TUKN CTEHOOBbLIX MCMLITAHWUA MHTENNEKTYANbHbIX KM6epHeTML|eCKMX CuUcC-
TEM, MOYHATYPHOTO MATEMATUYECKOTO MOLENMPOBAHUSA M HAYYHO-MC-
CNeoBaTENbCKOrO COMPOBOXAEHMS PA3PABOTKM U NETHBIX UCTILITAHWIA
MHTENNEKTYQmbHBIX OBMALMOHHBIX cucTem. HempepbisHo, npodeccmo-
HQMBHO M OTBETCTBEHHO GOPMUPYET U BHEAPSET 3ODEKTUBHLIE MEXO-
HU3MbI MO CO3aaHMIO B CTPYKTYpe PUA HayuHo-TexHonornueckmx LleHT-
POB MO NPUOPUTETHLIM HAMPABAEHWAM, OBECMEUNBAIOLLUM YCTORUMBOE
passuTHe OBLLECTBA U TEPPUTOPUIA. PyKOBOAMTENSM TAKMX LEHTPOB
npuaaetcs cratyc [eHepanbHbIX KOHCTPYKTOPOB B OBNACTU MHXEHEP-
HO-TEXHOMOTMYECKON AESTENLHOCTU NS OPrOHU3ALMM CNELMANU3NPO-
BAHHbLIX MNPUKNAAHbLIX COBETOB B COCTABE COBeTO reHepcmbelx
koHcTpykTopos (CTK) PUA, koTopbiit aBnseTcs camoperynmpyemon He-
KOMMEPYECKOM OCCOLMATUBHO-KOMNETMANBHON CTPYKTYPOR C AOCTa-
TOYHOM MONHOTOM NPaB M 06a3aHHOCTEN cybbekTa [paxaarckoro 06-
LWeCTBA B chepe KOMMETEHLMI UHXEHEPHON OKAAEMUM.

Mucens Coeeta cocTouT B BO3POXAEHUM UCTOPUYECKH BLICOKOTO
UHTENNEKTYANBHOMO UHXEHEPHOTO NoTeHumana Poccum Bo MMa coxpa-
HEHUA, MPUYMHOXEHUA M AOCTYMHOCTH At OBLLECTBA ONEPEXAIOLLMX
HQAYYHbBIX Y TEXHOMOMMYECKMX 3HAHUIU, MPOTUBOCTOMT YTPATE MOPASbHbBIX
LEHHOCTEM, OKTPUHE NOTPEBUTENLCTBA, CTAXATENLCTBA, KOPPYMLMK 1
arpeccuu cunbl, NPeobNaaCIOLLMX B AENOBbIX M MEXLAYHAPOAHbIX OTHO-
LUEHMSAX B COBPEMEHHOM MUPE.

CTpyKTypON MEXAyHAPOAHON HAYYHO-TEXHONIOTMYECKOM MHTEr-
paumn PUA ¢ 2017 ropa 9BnaeTcs MHAUMMPOBAHHLINA W BO3rNABNAE-
mbiit npod. AHatonmem CnepaHckum KoopamHQUMOHHBIA KOMMUTET
COBMECTHBIX HOYYHBIX MCCNENOBAHMIA M [ENOBOTO COTPYAHMYECTBA.
Mo nHmumaTtmese komuteta, 8 pamkax Poceuicko-Kutarickoro HayuHo-
TEXHUYECKOTO U MHHOBALMOHHOTO COTPYAHMYECTBA, YYPEXAEHHOTO
Mpesupentom PP B.B. Mytuneim u Mpeacenatenem KHP Cu LisnHb-
muHom B 2019 rogy, Poccurickoi nrxeHeproit akagemmen u MNexmHe-
KOM accoupaumeit copencrems rmobansHoMy obmery TanaHTamu Mu-
HuctepcTa Hayku u TexHonormit KHP (BGTEA) cospaHa "MexayHa-
POAHARA MHXEHEPHAS MNATGOPMA HAYYHO-TEXHONOMMYECKOTO NUAEP-
CTBA B YCTOMYMBOM POA3BUTMM" MOA HAYYHBIM PYKOBOACTBOM MpOd.
AnaTonus CnepaHcKoro, COBMECTHbIM [eKMHCKMA HAyYHO-TEXHOMO-
rmuecknin uentp PUA (MouetHbiit Mpesuaert npod. B.B. Tyces, npega-
cenatens [MNpaenenuna npod. A. Cneparckuii) 1 MexayHapoaHsIi MHC-
TMTYT anTponoreHHoit 6esonacHoctn (MUAB) B Benrpane (Mpesu-
neHT npod. A. Cnepanckmit, Conpeacenaten mexayHapoaHoro [Mo-
neuyntensckoro coseta npod. b.B. Tyces u Oun Dxuden).

Mpod. Anatonuin Cneparckuit npeactasnseT Poccuitckyto mHxe-
HepHylo akagemuio B JkcnepTtHom cosete [lpeacepatens Konnermm
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BIMK npu Mpeanaerte PP, sosrnasnas pabouyio rpynny "TexHonoru-
yeckas 6esonacHocTs” ¢ 2012 no 2019 roabl, cneumansHeii SkcnepT
Llentpa komnetenumit AutoNet HaumoransHorn TexHonoruueckon
Muuumatmesl Poceuiickon Pepepaumnu, sepyumit skcnept Pepgepans-
Horo DkcnepTHoro coseta locaymbl PP, skcnept paboueit rpynnsi
"Puck u 6esonacrHocts” npu MNpesuperte PAH, unen SkcneptHoro co-
seta [ocaymbl PP no akTyanbHbiM Npo6nemam CoumanbHO-3KOHOMM-
4ECKOTO M HOYYHO-TEXHONOTMYECKOTO Pa3BUTHS, npeacenatens Komuc-
CHM MO 3KCMEPTHO-AHANUTHUYECKON aesTensHocTi Penepaunu crcteml
lpaxaaHckoro obuiectsa Poccum, unen DkcneptHoro komuteta Mex-
AYHOPOAHOM aKafemuu Npobnem COXPAHEHUA XM3HM, NMPeaceaaTenb
Komucenn skenepusbl U HaydHO-TexHONorMueckoro passutms Mocko-
BCKOM KOHdEaepaumm NPOMBILLNEHHUKOB U NPEANPUHAMATENEN, NPea-
cenartens komuTeTa Beicluero nkxenepHoro coseta Poccuu, npeacras-
naet PUA B MNpesnanyme MexayHOpOaHOrO aKafeMUYecKoro akkpe-
auTaunonHoro artectauporHoro Komuteta (MHCTUTYT npombiuneHHo-
ro passua OOH), nHocTparHbiit skcnepT MekuHckon accoumaumm
Beidjing Global Talent Exchange Assotiation.

Slensetcss HayuHbIM pykosoauTenem komnawui Advance Vector
Analytics 1 WHM-monitoring (EU), yupeautens u npeacenatens HTC
MexayHapoaHoro PoHaa NoaaepXku HAYYHO-TEXHONOMMYECKUX U 06-
PA30BATENbHBIX MHULMATUB "VIHXEHEPHBIN LEHTD KPEATUBHBIX TEXHONO-
mmit" (Poceus - Minams - Vipaw), nepebiii BULEe-NpesnaeHT 1 npeacenaTens
HTC TpaxcHaupoHanbHoi kKopnopaumm “"[no6anbHbie TEXHONOMMM rap-
monmsaumun”, skcnept Porpa "Ckonkoso" 1 Pocauiickoro donaa Tex-
Honorndeckoro passntia (POTP), HayuHbii KoHcynbTaHT xypHana "Pyc-
CKMIA MHXEHEP" U CTAPEMLLIErO PYCCKOTO HAYYHO-TEXHUYECKOTO XYPHA-
na "Oeuratens”.

MpodeccnonanbHbii astoputeT npod. Anatonma CnepaHckoro
noarsepxaeH avnnomom LoKTopa 3KCnepTsbl MO MEXAyHOPOAHOM
knaccndmkaunn obpasosanms ISCED UNESCO (DExpert), DokTop Tex-
Hmyeckmx Hayk, Professor of Educational Leadership and Innovation
Yumeepcuteta "dy6Ha". encreurenshbii unen (akanemuk) Poccurickon
1 MexnyHapoaHo# uHXeHepHbix akanemuit, MexayHapogHoi akage-
MMU MTPOBIEM COXPAHEHMS XKN3HKM, MexayHapOaHOM akaaemmm acTpo-
naeTvku (IAA, Paris). Hanenen cratycom Mpepcenatens Coseta lere-
panbHbIX KOHCTpykTopoB PMA B 06nactv nHxXeHepHO-TEXHONorMyec-
kot fesitensHOCTU. OH SBASETCA HAYYHBIM PYKOBOAUTENEM PSIAA OTKPbI-
Thit, know-how 1 onepexatoLmx TeExHONOrMYECKMX PELLEHUIA HA OCHO-
Be dYHOAMEHTANbHBIX 3HAHMA B OBNACTM MEXAHMKM CINOLLHbIX CPeq,
PA3PABOTYUKOM YHUKATbHBIX OBPA3LOB HOBOM M3MEPUTENBHOM TEXHM-
K1, OBTOPOM TPEX MOHOTPAdMit U cemu aencTayiowmx nateHtos PP Ha
nzobpetenms n nareqtos PCT, 6onee 130 HayyHbix MCCnenoBaHmMit
ony6AMKOBAHO B COOPHMKAX TPYAOB M OTPACEBbIX HAYYHO-TEXHUYEC-
KMX XXYPHQNax.

Anatonuit Anekceesny CnepaHckuit senset coboi apkuit npumep
NOTPUOTUUECKOTO CITYXXEHUS 3HAHMSIM, 30 4TO HArPaxaeH 3onoTsim [1o-
yetHbiM 3Hakom PUA, ModetHbim 3Hakom "MixenepHas nobnects” m
mepansio "MHxeHepHas cnaea’, emy MPUCBOEHO MOYETHOE 3BAHME
"3acnyxeHHbin uHxeHep Poccun”.

M kak OMHACTMYECKas TPaAMUMS OT BENWMKOrO MPESKA - NepBoro
HAY4HOTO PehOPMATOPA rOCYAAPCTBEHHOTO ynpasneHus Poccuer, lo-
CymapCTBEHHOTO cekpeTaps Poccuiickoi nmnepum n reHepan-rybepHa-
Topa Cubupckmx rybephmit M.M. Cneparckoro, B ero notomke AA.
CrepaHcKom BMeCTE € NPOhECCUOHANUSMOM, LIENEYCTPEMIIEHHOCTLIO,
APKUM TANAHTOM MHXEHEPO-UCCNEfoBATENS M CUCTEMHOM LENOBU-
TOCTbIO, MPEKPACHO YXXMBAKOTCH CKPOMHOCTb, AEMMKATHOCTb M AyLLIEB-
HOS LLLEAPOCTb, YAMBUTENBHOE YyBCTBO Mepbl M TakTa. M camoe ueHHoe
B COBPEMEHHOM OBLLECTBE - MyAPOCTb M 3APABbIA CMBICT.

Mo Tpaamumm, pesakums xypHana "[eurarens" npucoegmHsercs k
nosgpasneHmsm konner us MAU, PI'Y Heptu v raza um. .M. ly6kuHa,
locHWHMAC, UMAM mm. N.1. Baparoea, LATA um. npog. H.E. XKyko-
sckoro, MB3 wum. M.J1. Mwuns, MHUT PUA, MAAAK, MUABb &
Benrpane, THK I'TI, Hayu4Hbix ueHTpoB 1 opranmsaumii Poccurickost mH-
XEHepHOM aKapemmm, Apy3er M BIM3KMX C MOXENAHUSIMM 300POBbS,
TBOpYeckmx ycrnexos u 6narononyyms Anaronmio Anekceesmnyy Cre-
PAHCKOMY B CBSI3M € ero 75-neTuem. i
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PenpuHTHOE NnoBTOpPEHMe ctatbm XxypHana “Aseurarens” Ne 5 2017 roga

sogopone B 1967 roay

WMasecTHo, 4tO B cepeanHe 50-x ro-
nos npouwrnoro seka LIMAM cosmectHo ¢
LIATA BbICTYNMA € MHUUMATUBOM MO MPUMEHEHMIO B ABUALIMOHHBIX [1BM-
raTensax BOAOPOAA B ka4ecTse Tonmea. buinu obocHoBaHbI NnpenmyLie-
CTBQ 15 TAXENbIX COMOSIETOB 3AMEHBI KEPOCHMHA Ha Bopopoa. [pexae
BCErO - MO AANLHOCTM MONETA M SKOMOMMYECKMM NOKA3ATENAM.

B 2013 roay , xypran "Heuratens” yxe nomewan 8 No 5 cratsio
B.M. Typosa 0 paspaboTke v UCMBITAHKSIX YHUKANBHOTO caMmonéTa Ty-
155, ncnonbsosasuuero B kayecTtse Tonmea sogopod. ns storo 8 Ca-
mapckom (toraa - Kyrbeiwesckom) motopoctpountensHom OKbB, pyko-
soprmom H.I. KysHeuosbim, cosmectHo ¢ LIMAM, 6bin cospar asura-
Tens HK-88 snamernutoro cemeiictsa asmapsuratenein HK-8.

Ho npex-
e, YemM BCE 3TO
cCnyyuMnocs,
npumMeHeHue
BOAOPOAQ B
rasotypbuH-
HbIX oBuraTte-
nax 6bLINO mc-

rTA-350

CNnefoBAHO B CTEHOOBLIX YCNOBUAX HA MEHbLUEM OBU-
ratene TTO-350 (8 400 n.c.) paspa6otkn OKB-117
noa pyKoBOACTBOM reHepanbHoro koHctpyktopa C.I1.
MsoTosa.

Hakonnenne npakTnieckoro ombita MCMonb3oBo-
HWsA BOOOPOAA B ABMALUMOHHBIX OBUTATENAX HAYANOCH C
HO3EMHbIX MCMBITaHWI B KOHUEe 1967 ropa BepToneTHoro
nsuratens [MI-350 8 LIMAM Ha crenpe Y-6. Flasoobpas-
HbIF BOJOPOA XpaHuncs B 16-T1 6annoHax o6vemom 40
AIMTPOB KaxkAbli npu aaeneHny 15 MlMa, yto obecneuu-
BANO Bpemsa MCMLITAHUA HO ANbTEPHATUBHOM TOMNIMBE B
npegenax 10 munyT. [Buratens UCMbITHIBANCA NOMNEPEMEHHO HA KEPO-
cuHe 1 Bopopogae, npuyem dopcyHodHas ronoska [MO-350 6eina po-
nonHeHa poPCyHKamu, pabOoTAIOLLMMM HO BOAOPOAE M HA MPUPOAHOM
rase (nonepemerHo). B pesynbtate nposeaeHMs cepumu yCneLHbIX UC-
NbITaHK oTpaboTtansl TexHonorun sanycka [TO-350 u ero nnasHoro
BbIXOAA HO HOMMHOSbHBIA PEXMM
pabOThl, YCTOMYMBOM PABOTHI
cnctemsl obecnedeHus ucnbiTa-
HWIA, OBAPUMMHOTO MPEKPALLEHMs
UCMBITAHMIA MO GAKTY BO3HMKLLIMX
yTeuek BOAOPOAA NP1 MNpeBbiLLe-
HUM 4% 06bEMHOrO CopepXaHms
HQ B BO34yXe WCMbITATENBHOTO
CTEHOQ, MAGBHOMO MEPEXOAA HA
MONIOM Fa3€  30MEHBI KEPOCMHA
HO BOJOPOA WMNU HA MPUPOLHBINA
ras, MOATBEPXAEHMST PACYETHbIX
ACHHBIX MO ynydLweHuio 3ddek-
TUBHOCTM U SKOMOTMYHOCTU DYHK-
UMOHUPOBAHUA ABUFATENS W Ap.

MonyyeHHble  pesynbTaThbl
CTQNM 30METHOM BEXOM HA MyTH K
nepsoMmy B Mupe nonety 15 anpe-
na 1988 ropa camonera TY-155 ¢ pa6otoit auratens HK-88 Ha sBogo-

Skunax Ty-155

Dopa6oTtaHHbii kunb Ty-155
C APEHAXHOMN CMCTEMOM

HCTOPHA

90 NET NEPBLIM B GCGP HCHNbITAHHAM
ABHAABHIATENR HA BOAOPOAE

Banepuit UrnatbeBuu NypoB, 4.7.4., HayanbHuk cektopa THL PO LUMAM um.M.N. Bapanoea,
Bauecnas UBaHoBuY Wlep6aKoOB, k.T.H, BEAYLWNI MHKEHED MO UCTBITAHUAM OBUAABUTATENS HA

MMHYT. HeoueHMMBII OMbIT OTEYECTBEHHbBIX NOCTUXEHMIA MO NPUMEHE-
HUIO XUWAKOrO BOAOPOAA B aBMALMM 0606LLIEH B MOHOrpadMM "BHima-
HWE ra3bl: KPUOreHHOE TOMMMBO Ans asmaumun”, astopsl B.A. Axgpees,
B.[. bopwucos, B.T. Knumos, B.B. Mansiwes, B.H. Opnos, M. M3pn-s0
Mockosckuit paboumit, 2011. B Helt asTopsl - pyKOBOASLLUMI COCTAB
cospatenen camoneta TY-155 - 06-
PALLAIOT BHUMAHKME HA CrieayioLpe
obcrostenscrea: "...Tema kpuoreH-
HbIX TOIMIMB BbILLIIA M3 MOLbI. EGC‘
LieHHbIE HapabOTKy B 3TOK 06IaCTH,
KQK M BO MHOMMX APYrMX, r4e poc-
CHIACKME  CMeUMANICTbI 3AHUMATH
BEAYLUME MMPOBBIE MO3MLMK, MOTYT
6biTb 6€3B03BPATHO  yTEPAHBI. HO
rnepexon Ha HoBble QJIbTePHATHUBHbIE
WUCTOYHUKI SHEPIMM ABIISIOTCS Xec-
TOKOW HeobXOAMMOCTbIO. YdeHble
moryT owmnbatscs Ha 50 u gaxe Ha
100 net, ogHako mckonaemeie Tonm-
JIMBQA B KQKOWH-TO MOMEHT ByayT mc-
yepnanbl. [loteps  ncToyHMKOB
SHEpPMK - TaKo# xe "koHew ceeta’, kak 1 nobsie apyrme mobanbHbie
karacTpodsl 1 6eapl. Ta CTPAHQ, yyeHble u CeumanncTsl KOTOPOK Nep-
BbIMM HQUAYT ONTUMQIILHOE peLleHue npobrembl Mepexoaq Ha Hemc-
Yepnaembie MCTOYHMKM SHEPIMU, MOTYYHT JOMUHUPYIOLLIEE NOTOXEHME
8 mpe. OcobeHHO 310 BaxHO anis Poccm ¢ y4eTom orpomHOro Hace-
nieHms, GOraTesLmx NPUPOAHLIX PECYPCOB, 3AHMMAEMOro reorpagu-
YECKOrO MOSIOXEHMS, KITMMATUYECKMX 30H M PACCTOSHMA'. 1
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MEXAHUKA GIAOLIHbIX CPE[

TYPBYAEHTHOCTDb CNAOLHBIX GPEA

Anekcanpp Meanoeny baxaroe, akagemnk MMA
Hukonan KOpbesuu Kouetkos, k.1.H., crapwwit npenoaasatens PreQY BO "MAU (HAY)"
Anatonui Anekceesny Cnepanckui, suue-npesuaent PUA, DExpert ISCED, akagemmk PUA 1 MUA

Ha ocHoBaHUU BCECTOPOHHEro aHanm3a 3KcrepuMeHTallbHbIX U TeopPeTUHeCcKUX AaHHbIX pa3paboTtaHa HoBasi napagurMma
TYypOyneHTHOCTU, Gasupyroljeecssi Ha HOBbIX B3risAax v rnoaxoAax, Mosy4YyeHHbIX 3a nocnefgHee Bpems. Ha 6ase
3KcriepyMeHTanbHOW Bu3yanusauuu TypOyneHTHOro Te4YyeHUs [OoJlyHdeHbl MocTaguviHble Mepexoabl pPeXUMOB,
npeaBocxyLaoLme Ha4ano co6CTBEHHO Typby1eHTHOro Te4eHUsl U ero pa3BUTUS, CHOPMUPOBAHO MOHATUE TYPOYNEeHTHbIX
TeYeHUU, Taknx, Koraa B MoToKe NMpUcyTCTBYIOT NGO BUXPU, NGO TOPCUOHHBIE XXTIYTbl. YCTaHOB/I€Ha M10C/1e40BaTe/IbHOCTb
cMeHsroLMXcs popM. BHayase naMuHapHbIv PEXUM NPy yBesTudeHU Ynciia PeriHonbaca nepexoaunT B CTPOro perynspHble
BOJIHOBbIe 06pa3oBaHusl, OCTaBJIsioLME HA MOBEPXHOCTU CUHYCOUAAIbHbIN OTre4aTokK. 3To BosIHbI TonnMuHa-LUANXTUHra.
lMpu yckopeHn MoToka 3TU BOJIHbI Ae(OPMUPYIOTC U repexoaaT B rpaaveHTHble BOJHbl KenbBuHa-lenbmronbua,
KoTopble npu AanbHevweM ycyrybneHun ABV)KEHUS MPeBpaLLaloTcs B HaKpbiBHYIO BOJIHY. OMbIBaeMbiii MOBEPXHOCTU
MOTOK C BHELUHeW 4acTu 3TOV BOJIHbI CBAJIMBAETCA MOf YITIOM K MOBEPXHOCTU, obpa3sys Buxpu Tevnopa-lréptnepa. 3to
nepBble BUXPpU, MOSIBUBLUMECS B rpouecce npeobpasoBaHus TedeHus. JlanbHevillee ycKopeHUe MoToka B OTCYTCTBUU
rpagveHTa gaBlieHUsl MPUBOAUT K 06pa3oBaHUIO TOPCUOHHBIX XXIyToB. WX cyujecTBoBaHWe O6Yyc/10B/IeHO MMEHHO
OTCYTCTBUEM T[PafUeHTOB, HO Mpu Moce[yloleM YCKOPEeHUN MOTOKa Mpu OTPpULLATE/IbHOM T[pajueHTe, XIyTbl
"pacnnetaiorca’. [JanbHevilee Te4eHUe B CBEPX3BYKOBOM [MOTOKE IMPOUCXOAUT C MosiBIeHUeM Xapaktepuctuk. [Mpu
6onblnXx paclWnpeHnsx MoToOKa BHOBb [POUCXOAUT repexos K NnaMuHapHoMy TedeHuro. [lyTem aHanusa
3KCrepuMeHTaslbHbIX pe3y/bTaToB, MosyYeHHbIX MeTOAOM ropsidieri BUlyanusaLuu, rnokasaHo, 4YTo TYpOyneHTHOCTb He
ABNISIETCA C/Iy4aViHbIM MPOLIECCOM, @ HOCUT CTPOro-CTPYKTYPUPOBAaHHbIN XapaKTep.

Based on a comprehensive analysis of experimental and theoretical data, a new turbulence paradigm has been developed,
based on new views and approaches obtained recently. Based on experimental visualization of the turbulent flow, the post-
stage transitions of the modes that anticipate the beginning of the turbulent flow proper and its development are obtained,
and the concept of turbulent flows is formed, such as when either vortices or torsion bundles are present in the flow. The
sequence of changing forms is established. At first, the laminar mode, with an increase in the Reynolds number, turns into
strictly regular wave formations that leave a sinusoidal imprint on the surface. These are Tollmin-Schlichting waves. As the
flow accelerates, these waves deform and pass into gradient Kelvin-Helmholtz waves, which, with further aggravation of
the motion, turn into a surface wave. The flow washed by the surface from the outer part of this wave falls at an angle to
the surface, forming Taylor-Gertler vortices. These are the first vortices that appeared in the process of transforming the
flow. Further acceleration of the flow in the absence of a pressure gradient leads to the formation of torsion bundles. Their
existence is due to the absence of gradients, but with the subsequent acceleration of the flow at a negative gradient, the
bundles "unravel”. Further flow in the supersonic flow occurs with the appearance of characteristics. With large flow
expansions, the transition to a laminar flow occurs again. By analyzing the experimental results obtained by the hot visual-
ization method, it is shown that turbulence is not a random process, but is strictly structured.

KniouyeBble cnoBa: cTaguiHOCTb Pa3BUTUS TYPOYIeHTHOCTU, CTPYKTYPUPOBAHHOCTb TYPOYI€HTHOCTH.

Keywords: the stage of development of turbulence, the structure of turbulence.

TpcmquOHHoe NPEeAcTaBneHne TypOyneHTHOCTH CBOAMTCS K
QHAMU3Y MYNbCAUMOHHBIX ABUXEHMI BONM3KM NAMUMHAOPHOMO MOTOKA
BLOJb PYCNa, COOPMMPOBAHHOTO FrEOMETPUYECKUMU HOPMAMM KO-
Hana. Popmansro seeperHoe O. PelHonbacom noHsTMe nynbca-
UMA, CIYYQHOE OTKIIOHEHUE CKOPOCTHOTO MOTOKA, B OBLEM-TO He
HECET NeNCTBUTENBHOM PU3MYECKON MHOOPMALMM U MOSTOMY OLEHM-
BATHCS MOXET TOSbKO CTATUCTUYECKMMMU METOLAM. DTO 3HAUMT, UTO,
CTPOro roBopsi, OHO He nporHosupyemo. OCHOBHbE ypPOBHEHWS
OBUXEHWUS, A NPOLLEe roBOPs, COMbIE MOMYNIPHbIE HA CErOAHSALLIHMMI
AeHb, 3TO ypaeHeHus PelHonbaca. Yacto rosopsT, 4To 3TO Hekoe
cpepHee npubnmkerne k ypasrenmo Haese-Crokca. Ho cam Peit-
HOJMbAC FOBOPWI, Y4TO 3TO MMLLbL CNOCOH UM NPUEM, KOTOPLINA NO3BO-
NAET XOTb KAK-TO PA3PELIUTL crioxHeiwee ypasHeHne Hasse-Crok-
ca. OyeBnaHO, 4TO 3TOT NPUEM BECLMA rPY6 U BO MHOTOM HETOYEH.

Ho >Ta TPOaMUMOHHAS LWUMPOKO MPUHATAS NAPAAMIMA, MOCTPO-
eHHas Ha Ba3e 3TOro ypaBHEHWS, 30BNAAENA MOLLHERLLEN 3MeKT-
POHHO-BbIYMCIUTENBHON MHAYCTPUEN M BECbMA KOHCEPBATMBHA MO
OTHOLLEHMIO K PA3MUYHOTO POAA USMEHEHMSM €€ OCHOB M Tem 60-
nee k nepedopmatTuposanuio. MNapannensHo obwbsCHEHWe paumo-
HQNbLHOCTM 3TOM NAPAAUIMbI CONPOBOXAAETCA PA3PABOTKON UCKYC-
CTBEHHbIX METOIOB, OOBACHAIOLLMX €& AKODbI PU3NYECKOE CYLLECTBO.
ST0 npexpae BCero nynbcaums TypOyneHTHOCTH, ABASIOLLAACS Cref-
CTBMEM BPALLAIOLLErOCS ABMXKEHUA W HE NMOATBEPXAEHHAS dU3nyec-
kUMK skcnepumenrTamu [ 1, 2].

3a nocrnegHue roasl MOSBMAACL BO3MOXHOCTb MPOBECTU YHU-
KQNbHbIE 3KCMEPUMEHTAMbHbIE PE3YNbTATH MCCELOBAHUM, MOKA3bI-
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BAlOLLME CTPYKTYPY TypByneHTHbIx NoTokoB. MeToa ropsuyeit Busya-
nmszaumn [3, 4] nossonseTt 3apuKCMPOBATL TOHUAKLIKE OCOBEHHOC-
TM MPOCTPAHCTBEHHbLIX TEYEHUI, UX BHICOKOAMDDEPEHUMPOBAHHbLIE
HIOOHCH M MPOBOAMTL AHAMU3 MO BHIIBIEHMIO MEXAHW3MA 0BPA30-
BAHMSA JIOKQTbHBIX TYPOYNEHTHBIX TEYEHMH.

Hanee chopmynupyem dyHaameHTanbHoe noHatue. Typbyne-
HTHOCTb - 3TO MPOCTPOHCTBEHHOE TEYEHUE XMAKOCTM MM rasa
(Mnasmbl) npu KOTOPOM OBA3ATENBHBIM ATPUOYTOM ABNSETCA BPALLE-
HUE 1K KpyyeHne notoka. Apyrimu cnosamu, TypbyneHTHoe Tede-
HUe (mBMXEHME) 3TO TaKOE TeyeHue BHYTPM ra30BOrO MO, y KOTO-
pPOro NpucyTCTBYyeT rotV unu rotrotV. [Tynbcauum npm 3TOM MOXHO
TPOKTOBQTb KAK ABMXEHME OTAEMbHbIX BnmManexalimx 4actuy rasa
MU KMAKOCTH, COMPUKACAIOLLMXCSA C BUXPAMM MM KIYTAMU. DTO OTC-
KOUMBLUME OT NOCIeaHUXx OOBEKTOB YACTWULI WM 306PABLUME YACTb
3HEepru, HeOBXOAMMO AN1s MONETA B CIYYAMHOM HAMNPABNEHKE.

Mpw 3tom: rotV# 0 u rotrotV 0.

B cnydae oBpaTHOro yteepxaeHus moTok nM6o NAMUHOPHBLIM,
AMBO HAXOAWTCS HA CTAAMM MEPEXOAA K TypOYyNeHTHOMY.

Crpyktypa Typ6yneHTHoro noroka

KaptuHa TypbyneHTHOro Tederus 6bina nomydeHa 3KCNepumeH-
TANLHO METOLOM rOpsYeit BU3yanuaaumu. [1pu 3Tom opraHnsossbiBancs
BbICOKO3HTAMBMMMHBIN MOTOK, KOTOPbIA B MCCEAYEMOM KAHONE OCTAB-
NN Cref HO OMBIBAEMOM NOBEPXHOCTU. MaTepumarn CTeHku KaHana Bbi-
BUparncs 13 KNacca nofMmMepos (Hanpumep GTOPONNACT), MMEIOLLUX
JIMHENHbIM 3AKOH PA3PYLLIEHUS MO AEHCTBUEM TEMMNEPATYPSI. DTO - NK-
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HEMHbBIA NMUPONM3, NPUBOAALLMIA K PA3PYLIEHUIO CTEHKM 6e3 AoNOoHHU-
TENbHBIX HENMHENHbIX dbdekToB. Jpyrimm CloBamm, CKOPOCTb YHOCA
(pospyweHus) maTeprnana Bcerna NPONOPUMOHANBHA TEMIOBOMY MO-
TOKY, O ANt GTOPOMIACTA OHA NMPOCTO YNCTIEHHO PABHA KO3PPULMEH-
Ty Tennomaccoobmera [5]. MNosTomy mHorokpaTHoe Bo3aencTeue Ta-
KOTO MOTOKA HA CTEHKY BYAET BOCMPOU3BOANTL TYPOYNEHTHYIO KAPTH-
HY IMHEMHO MO BPEMEHU, HE AedOPMUPYS €€ CTPYKTYPY.

Ha puc. 1 npepcrasneHa kapTvHa TypOyneHTHOrO TeYeHMUs, KaK
cnepn OT BO3AEWCTBMS OT MOTOKA BHYTPW CBEPX3Bykosoro conna. Ha
CTEHKE COMMA YETKO OTNeYATANMCh OCOBEHHOCTU NPOCTPAHCTBEHHOTO
TEUEHUA, NO3TOMY OTOBPAXAIOLIME 3ABUCUMOCTb OT M3MEHSIIOLLMXCSA
NOPAMETPOB BAOSL OCU. MOXHO YCIIOBHO CUMTATL, YTO TAKMM OBPA3OM
NPEACTOBNEHA AMHAOMMKA MOTOKA B 3ABUCUMOCTH OT uncna PerHonba-
ca. B nauane, npu Huskux umcnax PeltHoneaca creHka nocne yHoca
MQAKOR, Y4TO COOTBETCTBYET NAMUHAPHOMY TedeHuio (puc. 2). Lanee
NoABNAKOTCA BOJIHbI M MOBEPXHOCTb HAYMHAET C6OpMTbCﬂA 3TO - BOJIHbI
Tonnmumua-LUnmxtuHra [6], KOTOpbie XaPAKTEPU3YIOT NEPBYIO NOTEPIO
ycTonuuBocTu. [poucxoant nepexos OT NAMUHAPHOM YCTOMUMBOM
CTPYKTYPbI K YCTOMYMBOM HA Gonee BICOKMX uyucnax PeiHonbaca -
BONIHOBOM. DTOT NPOLECC ABNAETCA NMHENHbIM. DOpMa BOMHbBI CHHYCO-
UOQMBHAS W IMHERHOE NPUBIMXKXEHWE YPABHEHWH ABUXEHUA AAET TOY-
HOE aHanuTuueckoe pewenue. [lanee npouecc CTAHOBUTCS HENUHEN-
HbIM. YBenuueHne uncna PerHonbaca npusoauT K peskomy ysenuue-
HUIO CKOPOCTH MOTOKA B SAPE HA rPaHMLE rPebHs BOMHbI, 1 nepude-
PWIHASE OT CTEHKM 4ACTb MOTOKA OBTOHAET CUHYCOMAAMbHYIO BOJSHY.
Dopma BonHbl UsmeHsaeTcs. OHA CTAHOBUTCA HECUMMETPUYHOM 1 MO-
XOXQA HO OKEAHWYECKYIO BOJHY, KPACUBO M30BPAXEHHYIO HA AMOHC-
KMX TPABIOPAX. TAKAS BOSHA HA3LIBAETCS rpaamMeHTHOM BonHoi Kerb-
BuHa - [enbmronsua [7]. Bonna pedopmupyetca 4o onpeaeneHHoro
MOMEHTA - MOMEHTA HACTYMNEHUA TPAAMEHTHON KATACTPOdLI, KOrAd
OHO OBPYLIMBAETCH A0 CBOETO OCHOBAHMS.

Ho camoe BaxHoe npoucxoput gansiue. HeuxyLmiics no sepx-
Hel MOBEPXHOCTU BOMHbI COMPUKACAIOLMACH BHELLHMI MOTOK TAM Xe
CPBIBAETCS C KPYTOro MPOdUAs 3TON BOSHbI U MOA YrIOM NAAJET HA
MOBEPXHOCTb. [10CKOMbKY MOBEPXHOCTL ABASETCH KPWUBOIMHENHOM U
BOTHYTOM, NAfEHUE NPMBOAMT K OOPA30BAHMIO NMPOAOIbHLIX BUXPEN
Teinopa - [éptnepa [8]. D10 - TakMe NAPHbLIE BUXPEBLIE TEYEHMS, KO-
TOPbIE 3AMOJTHAOT NOBEPXHOCTb MO OKPYXHOCTW comnna. MX Bcerga
4ETHOE KONMYECTBO, TAK KOK OHW BPALLAKOTCS MOMAPHO B PA3HBIE CTO-
poHbl. Ha mosepxHoctu (puc. 1) oHu otnedaTbiBaOTCA B BMAE NPO-
AOJTbHbIX UMIMHAPUYECKNX JTYHOK. BJ'IOI'OJ],CIpﬂ NONOXNUTENBHOMY TpaA-
AVEHTY IOBNEHUA (TOBEPXHOCTL BOTHYTAS) BOZHUKAET MOMEHT BPALLE-
HUSA, KOTOPbIN COXPAHAETCS BHU3 MO MNOTOKY M NpM nepexopae K 6esrpa-
OMEHTHOMY TEYEHMIO HA CMPSMIEHHOMN BHU3 MO MOTOKY MOBEPXHOCTU.
3a€ech 3T NapHbie BUXPU (BUHTOBLIE TEYEHMS) TAK Xe NONAPHO CKPY-
yuBalOTCA Mexay coboi kak TenedpoHHbit npoeoa. Kaxgas napa
bOPMHPYETCS B CBOKD CTPYKTYPY, A YXE CKPYTKM MOMAPHO YKIAALIBA-
l0TCS HO noBepxHOCTU. [lng ycTonuuBocTh notoka TpebyeTcs yxe He
MPOCTO YETHOE KOMMYECTBO BUXPEN, O KPATHOE YeThipem. [pu obcué-
Tax yry6neHuit OT BUXPEN NOCIE 3KCNEPUMEHTOB TAK M MOMyYanoch.
Buxpen 6b1n0 8 pasHeix cutyaumax: 56; 60; 64 u 1.0. Cnegyowmi pu-
CYHOK M306paXaeT pacnieTaHme BUxpein. ITO NPOMCXOAUT NPM pac-
WwrpeHun noToka. MoTok, Npoias KpUTHYECKoe ceyeHue, NoCTynaeT B
paclmpsiolieecs ceepxasykosoe conno. Camy 06nacTb KpUTUUECKO-
O CEYEHMS MOXHO CYMATATL LMAMHAPUYECKON, IAe IPAAUEHT AABAEHMS
paseH Hymio. Ho BoT fanee euwe B 061aCTM TPAHC3BYKOBOTO TEYEHMS
NOTOK MPOAOMKAET PACLUMPATLCS U UMEHHO 3TO SBSETCS MPUYUMHOM
PACMNETAHUS XIyTOB.

B cBepx3ByKOBOM MOTOKE 3T XryThl TPAHCHOPMUPYIOTCS B MIOT-
Hble OBPA30BAHMA HO MOBEPXHOCTU U MPOSIBASIOTCA HA MOBEPXHOCTH
CTEHOK B BMAE CNEfOB OT ra30AMHOMMYECKMX XAPAKTEPUCTHK, KOTO-
pble B XAPOKTEPHOM MOPSAKE YKIOALIBAIOTCA HA MOBEPXHOCTH. Pom-
BOBMAHARA CTPYKTYPA MPAMOMMHENHBIX XAPAKTEPUCTHK MO3BONAET KC-
NEPUMEHTANLHO OMPEAEUTb YITbl MEXAY HAMK M HONTH QHANUTUYEC-
KUEe CBSA3M.

PoMb0OBMAHAA KAPTUHA 30KAHYMBAETCA NOCNE AOCTATOUHO CHITb-
HOro paclmpermns notoka. brivxe k cpesy conna, koraa NoTok chop-
MMPOBANCA [LOCTATOYHO PA3PEXEHHBIM, XAPAKTEPUCTUKM NPOMNAfa-
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10T, @ MOBEPXHOCTbL COMNA CTAHOBMTCA ABCONIOTHO MAAKOM. 3AeCh OT-
CyTCTBYIOT cnefbl TypbyneHTHOCTU. [10ToK B 3TOM 06NACTM CTAHOBMT-
€S NAMMHAPHBIM.

lanee, ecnm BHUMATENBLHO MOCMOTPETL HA MOBEPXHOCTb CBEpP-
X3BYKOBOTFO COMA, TO MOXHO 30METUTb, YTO BCE OHO MAAKOE, 3Q UCK-
MIOYEHNEM MPAMOTMHENHbIX MHMIA B BUAE CETKM, OTNEYaTABLUMXCS 13-
30 XapakTepucTuk. To ecTb B CBEPX3BYKOBOM COMNE MOTOK NAMMHAP-
HbIi, O TYPOYNEHTHOCTb BBIPOAMAACH B CKAYKM (XAPAKTEPUCTMKM).

Mpn 3KCNEPUMEHTAMbHBIX MCCIEA0BAHMAX HA XOPOLIO Cnpodu-
JIMPOBAHHLIX COMIax cnefbl OT YHOCOB HA MOBEPXHOCTU CTEHOK B
CBEpPX3BYKE BCEr1A OCTABAMMCH MMOAKMMU, YTO NOATBEPXAAET OTCYT-
CTBME CKAUYKOB B MOTOKE M MPUCYTCTBME B HEM TAMUHAPHOTO TEYEHMS.

AHanM3 3KcnepMMeHToB

MpoBEefEHHbIM AHAMUS SKCMEPUMEHTAMBHBIX MCCIEA0BAHMI NOKA-
3an, 4TO NPU MAsbIX MHTEHCHMBHOCTAX MOTOKA, KOTAA YMUCIO PeﬁHOJ’Ibﬂ-
CO BECbMA MANO, PEANU3YEeTCsl NAOMUHAPHOE Teuerue. [1pu ycyrybre-
HUW TEYEHMS, KOrAA CKOPOCTM MOTOKA PACTYT, MIOTHOCTH TOKA PACTYT
W YBENUUMBAETCS YMCIO PeitHoNbaCca, KOPTUHA TEUEHUA M3MEHSETCS.
[—IO ANVHE KaMepPbl M CONNAa HAPACTAET KOHTAKTHAA NOBEPXHOCTb C MO~
TOKOM. YBenuuusaetcs obLiee TPeHUE O CTEHKM, M MOTOK 3TO OLLLLO-
€T KOK 0BPATHYIO CUIY, AEHCTBYIOLLYIO HO HETO B MPOTUBOMOMOXHOM
Hanpasnexue. MoToK He Pa3roHAETCA, O NOANUPAETCS, YTO NMPUBOAUT
K TOMY, YTO OH COOPUTCH M OTMEYATHIBAKOTCA HA CTEHKE BOSHbLIL. DTA
sonHosas obnacts (TonamuHa - Lnuxturra) paseusaetcs, 1 npu noc-
NEnyoLLEM YBENMYEHUN Yucen PeitHonbaca NnpuBoauT K rpOAUEHTHbIM
BOJTHOM U rPAAMEHTHOM kaTacTpode. MNocne Yero BONHOBOM MHTEPBAN
nepexona K TypOyneHTHOCTM 3aKaHumBaetcs, a umcno PelHonbaca
AOCTUrOET KPUTUYECKOTO 3HadeHus Re,, koraa nosensiotca nepebie
suxpu (Ternopa - Feptnepa) n HauMHaeTca TypOYNEHTHOCT.

Bropas, 6onee shicoko anddeperHumpyemas bopma TypOyneHT-
HOCTM - KpyYeHWe, NPOABASIOWLEECS B BUAE XIYTOB, 3ANOMHAET 06-
nactb yncen PernHOMNbACA BNNOTL 4O KPUTUYECKOTO CEUYEHMS, A Typ-
OYNEHTHOCTb 30KAHYMBAETCA. [ lepexon NOTOKA Yepes KPUTUYECKYIO
CKOPOCTb 3BYKO COMPOBOXAAETCS HONOXEHMEM HA HEro HOBbIX
CBOMCTB CBEPX3BYKOBOTO TeYEHMs. A UMEHHO, - OTCYTCTBME OBPATHOM
cea3n. CBepx3BYKOBOM NMOTOK HE YYBCTBYET NPENATCTBMIA M "CMOTHIKA-
eTca" HO HKX, 0BPA3ys YAAPHbIE BOMHLI. AHAMOTMYHO U BUXPH, UMEIO-
LMe BCTPEYHbIE MOTOKM, HE CMOTYT CyLLECTBOBATL HE3 CKAYKOB, TEM
6onee ycroinumso. M ewé! Buxpum, nogxons k KpUTUYECKOMY CEYEHMIO,
NONaAQioT B 30HY MakcumanbHbix dmcen Pennonbaca [9] Re« = max.
TypbynetHocTs B 3TOM 30He camas passutas. CKopocTu noToka
3[1€Cb COM3MEPUMBI CO CKOPOCTAMM MOMEKyS. DTo camas Bypnsuias
TYpOyneHTHOCTb. DTO  MECTO  AOCTMXEHMS XAOoCd, 4YTO Mo
OMPELENEHMIO SBNSETCS TAMUHAPHBIM TEYEHMM.

He koppekTHO NpUMEHSITL APYTYIO TEOPUIO U CCHINATLCA HA HEE C
Lenbio 1OKA3aTeNbCTBA Heonposepxmumoctu csoei. Hol Cratmctu-
yeckas Teopus TyPOYNEHTHOCTU CO CBOMMM BUBYPKALMAMK YOBOEHMS
NEPUOAQ, CTPAHHBIMKM QTTPAKTOPAMM M MPOYEro, YTO MOPOAMIO
"Macwtab Konmoroposa”. DTo Takoi pasmep BUXps, NOCe KOTOPO-
O MPOUCXOAMT MPEBPALLEHWE €0 B TEMO. DTO NMPOUCXOAMUT MPU JOC-
TUXEHWE CTPAHHOTO ATTPAKTOPA. TO €CTb, KAK TOMbKO Mbl JOCTUIIM
CTPAHHOrO ATTPAKTOPA, G OH "peanuayeTca” Npu yCnoBHO GecKoHeu-
Hom uncne PerHonbaca, cpasy xe suxps Konmoroposa pacceinaetcs
W MPEeBPaLLaeTcs B Teno. AHANM3 NOKA3As, YTO 3TOT NPEeCHaByThIi
CTPQHHBIN ATTPAKTOP BO3HUKAET B KpUTHYECKOM ceveHme conna [10].
Ipyrvmu cnoBamu, B KPUTUYECKOM CEYEHME MPU MAKCUMATTBHOM YMc-
ne PelHombaca nponcxoauT nepexoq Ot TypOyneHTHOTO PEXMMA Te-
4eHUs K TaMMHapHoMmy. M Torga, Kak nokassbiBoeT aHanms, TypOyneHT-
HOS 30Ha MO umcnam PedHonbaca cyxaetcs oT nonybeckoHeuYHoM
(Re,, < Re) no untepsana:

- Re,, < Re <Re-,
rne Re« ~ 1/F (F- crenens pacwmperma conna). A nocne kputTniecko-
ro ceyenns oHo (4ncno PelHonbaca) nopaeT npakTMyeckn oo Hyns.

TeopeMmsl TypbyneHTHOCTH
Matb Teopem TypbyneHTHOCTH Bbinn gokasaHsl B pabote [11].
Mpu1BEREM MX KPATKOE M3NOXEHWE ANs NOCNEAYIOLLErO QHANM3A.
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Teopema 1 (o asmxerm).

Jlio6oe npoctpaHcTeeHHoe TeueHue (TypbyneHTHOe aBMxeHue)
MOXeT 6b|Tb PA3N0OXEHO HA YETbIPE INEMEHTAPHbLIX ABMXEHUA: NOCTY-
NaTenbHOE, BPALLATENbHOE, KONebaTenbHOe 1 TOPCMOHHOE.

070-6c=&n+d3+&><+d‘r‘

KonebaTenbHbie ABUKEHMS ABAAIOTCH MKIIMYECKUMIM MOAMPUKALMA-
MM IBYX NEPBbIX. TOPCHOHHOE ABMXEHME COREPXKMUT KAK MOCTYNATENLHOE
ABMXEHME, TOK U YCKOPEHHOE BPALLATENLHOE ABUXKEHUE BAOMb OCH NO-
TOKQ (KpyYEeHHME); YOCTHBIN CTy4ai - KPYTUIbHbIE KONeBaHus.

Teopema 2 (o cooTHOLLEHMM ABHMXEHMS).

Bropas Teopema MOXeT paccMaTpMBATLCA KOK TEOPEMA BEKTOP-
HOrO AHOMU3A M cnpaseanrea ang nioboro sektopa. OHa yTBepXKAa-
€T, 4TO CKanApHOE NPOM3BEAEHNE BEKTOPA CKOPOCTU HA BEKTOP KPY-
YEeHMA eCTb KBAAIPAT BEKTOPA BPALLEHMA:

V- rotrotV=rot? V.

Teopema 3 (06 sHeprisax).

Teopema 06 3Heprusax BbiBOAMTCA M3 ypasHerua Hasbe-Crokca
6e3 MCNOMb3OBAHMS YNPOLLEHUA M MPUBIMKEHWI B CTPOrON NOCTa-
HOBKE WM MATEMATMHYECKMMM NPEOBPA3OBAHMAMM, M NPEACTABNAETCS
KQK IMOBHOE YPABHEHWe konebaTtensHoro 3eeHa. [ng kaxaon dpukcu-
POBAHHOM TOYKM MONA YPABHEHWE 3ANUCLIBAETCS NO TUMY:

Rw
dzﬁ dﬁ (0] 2
5 +8nBe — +8nBe-Me-P=8rRu — ——.
dr dr w, dr
3peck Be u Me - kputepum yCTonumsocTy.
Teopema 4.

D70 TEOpemMa O BO3HWMKHOBEHMM HeycTon4YMBOCTM. HeycTtonum-
BOCTb BO3HMKOET TOrga, Korga 6y,l],yT BbIMOJTHEHbI HeO6XOﬂ,MMbIe 4
AOCTOTOYHBIE YCIIOBUS BO3HUKHOBEHMWS QBTOKONEOAHMM.

Heobxoanmoe ycnosue: v
Me KV TrofV o1
— >t PL=—73 ——— > —
Be va¢ dr 4
HocTtaTouHoe:
® = const.
Teopema 5.

Teopema HOMep NATb YTBEPXAAET, YTO TypOYNeHTHOCTL B CBEp-
X3BYKOBOM MOTOKE OTCYTCTBYET.

MNepBbie ABE TEOPEMBI MOKA3LIBAIOT B3AMMOCBA3b MEX/Y PO3NMY-
HBIMM SNIEMEHTAPHBIMM ABWKEHHAMM, XOPAKTEPHIYIOWMMM TypOyneHT-
Hoe auxeHure. [pr 3TOM YUCTO TypOYNEHTHOE TEHEHNE MOXHO OnM-
CaTb B AOCTATOYHOM MEPE BTOPLIM M YETBEPTHIM YNIEHOM, HO €eciu
npeacrasuth cebe Gonee CNoXHoOe TeueHme - BUxpu Tennopa - [€pT-
nepa, TO BHYTPW 3TOTO ABMXEHMS MPUCYTCTBYET eLle M NOCTYNaTeNb-
Hoe. Jllo6as cynepnosnums MOXET PEAnM30BATLCA KOK COMOE 3AMbIC-
NOBATOE TyPOYNEHTHOE TeYEHME.

O‘-leHb BAXHO, YTO MEXAY BCEMU SNEMEHTAPHbLIMU BUXPDEBLIMU TEYE-
HUAMM, CyLLECTBYET CTPOras OfHO3HAYHOS CBSA3b, YTO AENAET BO3MOX-
HOCTb MPEACTOBUTL OAMH PEXMM TEYEHMS B 3ABMCUMOCTH OT APYrOro.

Teopembl 06 SHEPTUAX 1 O BO3HUKHOBEHME HEYCTOMYUMBOCTH NO3-
BOMAIOT PELIATL YACTHYIO 30404y TyPOYNEHTHOCTM - HEYCTOMYMBOCTb.
C NOMOLLBIO STHX TEOPEM MOKA3BIBAETCSA, YTO HEYCTONYMBOCTb OfHO3-
HauHO onpepfenaeTca TypbyneHTHOCTbIO. B nammMHapHom notoke He-
YCTOMYMBOCTb BO3HMKATL He Byaet, a cobCTBEHHAA YaCTOTA HaMps-
MYIO CBA3QHA C YIIOBOM CKOPOCTHIO BPALLEHMS FA30BOrO MOTOKA.

Matas Teopema aenaet yreepxaeH1e o6 oTcyTcTeme noboro Bu-
na TypOyneHTHOCTH B CBepx3BykOBOM noToke. CneayeT orosoputses:
B CBEPX3BYKOBOM COME TypOYNEHTHOCTb MOXET MPOABAATLCA, HAMPY-
Mep, B 30HOX OTPbIBA MOTOKA M APYMMX MECTAX, e NOTOK CTAHOBUTCA
LO3BYKOBBIM.

AHanus obnacresi TypbyneHTHOCTH
MoCTPOMM QHANMTUYECKOE COOTHOLLIEHME, OMMCHIBAIOLIME TYp-
6yneHTHOE Tedenwe. na sToro Bocnonbayemca ypasHernem Hasbe -
Crokca, 3anMCaHHOM OTHOCHTENBHO MMITYSbCOB:
di 4 - -
g= -gradP + 2 vgraddivi- vrotroti.
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Mpeobpa3oBaHMe HAYHEM C TOFO, YTO PACKPOem cybcTaumo-
HOMbHYIO MPOU3BOAHYIO:

di 7 - -
—+—gradi+ gradP- —vgraddivi + vrotroti.
dr p 3
Wnu:
9i 1 i? T 4 R R
— +—grad— + gradP +—[roti-i] - —graddivi= -vrotroti.
dr p 2 P 3

YpaBHeHWE B BEKTOPHOM GOPME O3HAYAET 3AMUCH BAOSb NUHMM
TOKQ. DTO O3HAYAET, YTO BOZMOXHO MPUMEHEHNE OAHOMEPHbIX 30KO-
HOB razoanHamuku. Bocnonbayemcs B gansHenwem sakoHom bepHyn-
S U ypasHeHWem obpatlierus Bo3nencTsms. [puHMMas cymmy dne-
HOB MOJ FPAAMEHTOM (3TO, NO CyliecTsy, 3akoH bepHynnu) noctosH-
HOM BENWYMHOM, MPEACTOBUM YPOBHEHUE ABMXEHUA B CNEAYIOLLEM
npeobpa3OBAHHOM BUAE:
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MoAcTaensem ero B OCHOBHOE YPABHEHME, NONYHaeMm:
-i(1 - M2)gradP = -virotroti.
Bocronbayemcs Teopemoit 0 COOTHOLLEHMM ABMKEHMI:
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Monydaem pabouyio bopmyny:
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Boigenss B8 ¢popmyne uncno PeiHonbaca okoHyaTensHo 3anu-
Lem:
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[Mpu aHanKse TeYEeHUIt MOXHO BOCMOb3OBATLCS 3TOM GOPMYIIOH
M NOHATb BAXKHbIE NPOAKTUYECKNE PEIYNLbTAThI.
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1. Ba 3HOKG Mepef KOPHEM TOBOPST O TOM, YTO BMUXPb MAPHBIN.

2. Yucno PerHonbaca, B COOTBETCTBMM C NPEabIAYLLEM QHAMM3OM
AONXHO 6bITL OrpaHmueHo npenenamu: Re,, < Re < Re-.

3. [inst 03BYKOBOTO NOTOKA TYyPOYNEHTHOCTL BO3HUKAET MPU MO-
NIOXKUTENBHOM rPOAMEHTE [OBIEHMS.

4. OTpULATENbHBIA TPAAMEHT LOBMEHWS B [O3BYKOBOM MOTOKE
AENaeT 3HaYeHUe HOA KOPHEM OTpuLaTeNbHBIM. PoTop - He cywecTsy-
€T, 3HAYUT MOTOK NIAMUHAPHBIN.

5. B kputnueckom cedenmn conna (M = 1) potop paseH Hymio,
3HAYUT TYPOYNEHTHOCTU B KPUTHKE HET.

6. B ceepx3sykoBom noToke 06a GAKTOPA rOBOPST O TOM, HYTO
notok namuHapHsii (1 - M?) < 0 u gradP < 0, Ho ux NnpousseaeHue
NPUBOAUT K MAPAAOKCY: KOPEHb Gonblue Hyns. JononHuTenbHbIi aHa-
nm3 [12], nossonsiouwmit paccnonTs 3T1 ABG NAPAMETPA, MOKA3bIBAET,
41O Nocne Nnpeobpasosanmii ckobka (1 - M?) cokpauwiaetcs, a gradP
OCTAETCA C OTPULATESNbHBIM 3HOKOM.

7.Mpu gradP > 0 Takxe Nonyy4aeTcs nOrMYHOE yTBEPXAEHUE O
TOM, 4TO TypOyneHTHOCTL npu 3Tom npucytcteyeT. OHa cocpepoTo-
4EeHO B CKAYKAX YMNOTHEHMS. JMCKYCCHOHHBIM OCTAETCS BOMPOC: YIO-
XATCS NIM OHW B pa3Mep cKadka. B ceasm ¢ yem npuseném dotorpa-
duio n3 ansboma Mmotosa (puc. 2).

B sakmouennn npuesenem Tpu doTtorpadumn, KOTOpsIE HATASAHO
XOPAKTEPU3YIOT TOPCUOHHO-BOSHOBYIO MPUPORY TypPOYneHTHOCTU.
7o Teyenne B kamepe XPOMT (puc. 3), ob6Tekanme rasopnHammyec-
koro pyns (puc. 4) u TypbyneHTHOCTL 3a YCTYNOM B CBEPX3BYKOBOM
conne (puc. 5). m
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THINOTE3A

bl H MHP

COLJ,MOJ'IbHO-3KOHOMVI‘4€CKMe TEOPUM, KOTOPbIE CO BPeMEH Bos-
POXAEHMA BCE B BO3PACTAIOLLEM OObEME 3ABNAAEBANM YMAMM JHO-
e 30HUMAIOLLMXCA OBLLECTBOM - KAK B MOHATUMHOM MAQHE, TAK U
HEeMoOCPEeaCTBEHHO MM ynpaBsnaloLwmx - nocneaxue net 250 npespa-
TUIUCb B HE3bIBNEMOCTD, B NEPBEHCTBE KOTOPOH HE TO, YTO6bI YCOM-
HUTbCHA, HO U COMHEBOTbLCHA 6bIJ'IO rpewHo. M BO BCEX Ciy4aax noam B
LUENOM C TOYKM 3PEHMA SKOHOMMKM PACCMATPMBANMCH GOMbLIMMM
MOCCOMM, AEMCTBOBAMU "TYPTOM" M BOCMPUHMMAONMCL KAK TPYMMbI,
KNQCChl, OTPAMbI, HOXOAALIMECH B MOCTOAHHOM QHTATOHMCTUHYECKOM
BOJMHe "BCex CO Bcemu" 3a BLKMBAHUE (KOHBIOHKTYPHbIE COIO3bI B TA-
kot Gopbbe - Takxe TaKTMYeckui cnocob eegeHns GOEBbIX
nencteui). M 370 6bino HacTONbKO ybeanTensHo NOKA3aHo, YTo M
CTOPOHHUKAM M MPOTMBHMKAM 3TMX TEOPWM BUAMTCA MPAKTUYECKM
kak Heyto sanyuerHoe CosnaTenem npu COTBOPEHUM MMPQA U Te-
nepb CIy4ainHO OBHAPYXEHHOE TUKAIOLLMM M NMOKA3bIBAIOLLMM BEP-
Hoe Bpems. [Tpn 3TOM KAk Menkas HesHauuTenbHas HepopaboTka
CMOTPWTCS TO, YTO BCE 3TO HE MOTIIO YUYUTHIBATL KOHKPETHOM ponu (B
TOM YMCNE - UHAMBUAYQbHBIX PASNMYMIA, A U NPOCTO XenaHus) oT-
OenbHbIX JIMYHOCTEN. 34eCb OHU MM MPOCTO HE YYUTHIBASUCh, WUIMU
3HQYEHUE UX NPEANnoNaranoCh BTOPUYHBIMM MO OTHOLIEHMIO K Fpym-
NMOBbIM, KITACCOBbIM, KOHd)eCCMOHOJ'IbeIM U HAQUMOHAQJTbHBIM UHTE-
PECAM, 4TO NPAKTUKOBANOCh M NPOAOIKAET 3TO AeNaTh BCEMM pe-
nurmammn m punocodcknmm cuctemamu. CTporo roeops, ansa Toro,
4yTOBLI NOKA3ATh OBUME TEHAEHUMU, POSTb U 3HAYEHME OTAENbHOrO
MHOMBUOYYMQ HE TAK yX BAXHbI. [1ns BCex, Kpome Hero camoro, ec-
TECTBEHHO.

[leiicTeue, Kak M3BECTHO, BbI3bIBAET nNpoTtusomeincTamne. [Noce-
MY, HUKOTAA He 6bINo HEJOCTATKA M B COLMANbHbLIX TEOPMAX HA be-
pansHoi 6ase, NPSMO MPOTUBOMONOXHO PACCTABASIOWME AKLEHTHI
B 3TOM Crope 06ueCcTBEHHOTO 1 nuHoro. [Npumat nocnegHero cos-
nasan Boece HepabotocnocobHylo mogens obuwectea (ga ero,
KCTOTHM, B TOKOM CIlyd4ae, CTPOro rosops, 1 He 6bino). Connuntuyec-
KQs KAPTUMHA COLMYMQA HanMyma 0bLIeCTBa He TpebyeT U He Npeano-
naraet. [lonyckaetcs Mx yNnOMMHAHME PA3BE Y4TO KAK CLUEHA Ans
QHAPXMYECKOTO MPOABIEHMS BOMIOHTAPU3MA CAMOBbIPAXAKOLLENCS
JIMYHOCTM, COBEPLUEHHO HE MPUHMMAIOLLEN BO BHUMAHMUE BOMM, Xe-
NIAHWA, AQ, B KOHLE KOHLOB, M MPOCTO CyLLECTBOBAHMS APYIMX (CTonb
XE 3rOUEHTPUYHBIX B 3TUX MOCTYNATAX) CYLLECTB, CYUTAEMBIX PA3YM-
HbIMM. TAK YTO B LENIOM KAPTMHA MOJy4Anach HE CIMLWKOM Pamyto-
was. Y6eamTensHoCT1 Teopuam He NpubaBRanu He AAHHbIE KPaK-
HOCTM, HM MOMbITKM X Komnunauum. butea npoucxoamna sosce He
HQ TOM MoJie M HE TeM Opyxuem, kotopoe ctouno toro. OpHako,
"NLOM K LY NMUQ HE PA3MSAMLL": Y4TOBbLI YTO-TO MOHATH HYXHO
BbIIO NOCMOTPETb HA BCE 3TO CO CTOPOHBI, A4S YEro MOMbITATLCS
HEMHOrO OTOMTH C MPAMOM IMYHOCTb - OBLLECTBO.

Mano 4To NOMEHANOCh U MOCNe BO3HUKHOBEHWME MOHATUS MH-
bopmaumm, NOSBNEHUS TEOPUM M CTAHOBNIEHME €€, KAK BEMYMHBI,
MMEIOLWEN CAMOCTOATENBHYIO LEHHOCTb, A HE MPOCTO CyXebHOro
NPUIOXEHUS OMUCATENbHOTO XAPAKTEPA A8 MHbIX 06nacTei 3Ha-
HUIA. DNEeMEHTbl TAKOro MOAXOAA CyLIECTBOBAMM MPAKTUHYECKM BO
BCeX PpUNOCodCKMX WKONAX, HO, ONATb-TAKM, He Bonee, yem Kak
NPUKNAAHbIE K PA3NMYHBIM MPONOoBeayeMbiM Teopusm. [Tpuyem, sto
He TO (TouHee, He TOMbKO TO), YTO HASZLIBANU 3HAHUAMM, YMEHBAMM,
onbiTom. Bce 310 fonxHO 6610 06BLEAUHUTLCA, OUNCTUTLCA APYT OT
[pyra, OT CBOMX CO3AATENEN U HOCUTENEN M CTATb BOUCTUHY CAMO-
LUEHHOM LEHHOCTbIO M BCEOBLWMM noCTOsHMEM. Ho v B 3Tom cnydae
[ONro NeNCTBOBANO, HE NEePecekasch C MOHMMAHMEM COLMANbHBIX
NpPOLECCOoB.

OCHOBBbI UENBHOTO B3MAAA HO MHDOPMALMIO B KOYECTBE CAMOC-
TOATENLHOrO OB6bEKTa UCCNenoBaHMs Obinu 3anoxeHs Hopbepom
BuHepom npu 060CHOBAHMM KMOEPHETHKM, M B TAKOM BMAE BOCTPU-
HATbl Y4€HbIMKW, PA3BUBABLUMMMKM 3TO HANPABIEHNE 3HOHUM B nanb-
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(B NMPOAOAEHHE CTATEH B XXYPHANE "ABHIATEND”
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N2 3 2019 I'."3AYEM HAM ITOMHHTDb OLUHBKH"

N2 6 2018 I."YBHAETb H NOHATb ™

N2 1 2020 I."00bIT, ONbITbl H TPAPHKH "™

N2 3 2020 I."YENOBEK MEXAY ABYMA MHPAMH )

N2 4-6 2020 I'."HIPbl, B KOTOPBIE HTPAIOT MIIOAN.
N1o4N.B KOTOPbIX HTPAIOT HIPbI~

Herwem. B Poccun tpyasl Bunepa 6binm BCTpeyueHs! (Mo kpaiHen me-
pe, obuumManbHoOi Haykol) BecbMa Henackoso. Kak He cTbikytoLme-
Cs C OCHOBHOM MPUHSTOM KIIACCOBOW SKOHOMMYECKOM KOHLEMUMEN.
MHOOPMAUMOHHBIF B3MIAA HO YENOBEYECKME B3AMMOOTHOLIEHMS
npennonaraetr UHOMBMAYQAJbHYKO LEHHOCTb OTAENbHOro 4esnoBekda
KK reHepaTopa, nepepaboTumnka U NepeaaTumnka 3Ton nHopma-
. Mnaue: oH aBnseTcas OfHOBPEMEHHO U CyGBLEKTOM npouecca
(MHPOPMAUMOHHBIH OBMEH NMPEANONAraeT HAMMYME KAK MUHUMYM
NepPeaaTynka U NPUEMHMKA MHGOPMALMK, MHAYE - ABYX IMYHOCTEN -
B MPUAENE OHW MOTYT BbiTb COCPEAOTOUEHL U B OLHOM, MCMOMHSIO-
weit obe ykasaHHble GYHKLUMM) U OBBEKTOM €ro, MOCKOMbKY MMEHHO
UM reHepupoeaH cam npouecc. Obunme TEXHUUM3MOB B MOAXOAE K
TEME MPEefonpPefenuio M3HAYANBHO BECbMA HEMPOAYKTUBHBIA KPU-
TUKAHCKMIA B3MNAS HA BO3MOXHOCTb €€ MPUIOXEHUs K Yemy-nmbo,
Kpome uncToi TexHukun. M BoT, knbepHeTnka (noapasymesaiowas, B
TOM YUCIE M HEKOE MOAENMPOBAHME COUMANbHbLIX MPOLECccos) Obina
Cpa3y Xe MPUHATA B HAWEN CTPAHE OPUUMANTBLHON HAYKOM COBETC-
koro spemeru 8 Wbk, CTOUT 0BPATUTL BHUMAHWE, YTO U B 3TOM
CNyYae WAPAXAHbE B KPANHOCTH MOJb3bl HE MPUHECET: AMONOreTH-
KQ 3TOro MPOLECCa OCTABASET CAM MPOoLecc, abComoTUanMpya ero 1
YCTPAHAS U3 PACCMOTPEHMUS OBBEKT, AAHHBIM MPOLECCOM OMUCHIBA-
embiit. Kaxetcs, 3Ty 60ne3Hb Mbl B OCHOBHOM yxe nepexwunu. XoTs,
€CIU CYAUTb MO COBPEMEHHBIM GUNOCOPCKMM TPYAAM, BCErAA BO3-
MOXHbI PeLUAnBL. A yXx ecrii 06paTHUTL BHUMAHWE HO COBPEMEHHOE
30CUNbe TPYAOB MO MUCKYCCTBEHHOMY WHTENNEKTY M LUPPOBU3ALMM
XU3HM - TaK BOOBLLE, MOXOXE HA BTOPYK BOSMHY dbopmanmsaumu,
30XNECTHIBAIOLLYIO OBLLECTBEHHbBIA MUP.

AKTUBHBIA MEPUOL FOPAYUX BOMH BUNOCOPCKMX CUCTEM MO
GOnbLIENR YOCTU yXe OTFPEMEN, HEMPUATUE APYr APYrd NepeLuno B
NO3ULUMOHHOE COCTOsIHME. HbiHe BONbLUIMHCTBO COBPEMEHHbIX UNo-
COPCKMX U SKOHOMMUECKMX TEOPUIM MPUHSAM 30 AAHHOE, YTO MPOr-
pecc 4enoeeyecTea B MOBOM €ro BUAE HU YTO MHOE, KAK CTPEeMne-
HME K BbDKMBAHMIO BMAQ (COXPAHEHME U MPUYMHOXEHWE 3a CcyeT
YIyHLIEHUA COMOTO Ka4ecTBa xm3Hu). OTHOLWEHWE K STOMY npouec-
Cy TEOPETUKAMM BHICKA3BIBAETCH COMOE Pa3HoOobpasHoe: oT 6na-
rOCNoOBNEHUA U NPAKTUHECKM MOJTHOTO O60)KeCTBJ'IeHMﬂ 4yepes nonbIT-
Ky YCTPOWTLCSA HQ ero rpebHe, yaep>XaTbCsa HA HEM M NOMLITATHCA UM
HEMHOrO MOYNPABAATb, BMAOTL O HEMPUATUSA M OTPULAHUS ero 6na-
ra W Ans YeNOBEYECTBA B LENOM W s CBOEH LEeNbHOW JMYHOCTH B
yactHocTH. OfHAKO NPAKTUYECKM HUKTO U HUTAE HE OBBACHU U Aa-
xe He fan 6onee - MeHee yLOBIETBOPUTENbHYIO MOMbITKY 06bACHE-
HUsA TOro, "4To cue”, Kak M KakMm 06pasom byHKUMOHMPYET Mexa-
HM3M 3TOro "mporpecca”. Bnpoyem, B MOMbITKAX 3TOrO AENCTBUS He-
[0OCTATKA He Bbifo, MO CNPABEMIMBOCTM CKA3ATb - NOMLITOK GonbLue
KOMMUNSTOPCKOrO CBOMCTBA.

KakoBbl xe cumbl, MHULMMPYIOLLME €r0 M YTO B 3TOM Crlyyae,
cobCTBEHHO rOBOPA "ABMXET CONHUE M CTuxmun”, (ecnn Bcepbes He
3aumknmMeaThcs Ha Mo6sK)2 Mo aeny, ecnm TONbKO He 3aHMMATLCS
NOAMEHON TE3UCOB YEpPe3 YMHOXEHWE CYLLHOCTEN M HE MbiITAThCS
OBOBACHUTL OAHO HEOBBLACHMMOE APYrMM, OTBAXYCb 3QSBMTb, YTO
BECb HALL NMPOTPECC, B KOHEYHOM CYETE, HE YTO MHOE, KOK CTPEMIe-
HUE YBENUYMTb KONMYECTBO ROBLITOM 1 byHKUMOHUPYIOLWEN B ObLLe-
cTBe MHOPMALMM, O TaKXE MTyBUHY M KOYECTBO ee "BTOPMYHOM ne-
pepaboTkn”. BO3MOXHOCTb 3KCTPArMPOBAHMA M3 BECHUCIEHHOrO
KONMYECTBA B3AMMOCBSA3EN NMPUPOAHLIX OOBLEKTOB W SBNEHMIA HEKO-
TOPbIX, MPUHATBIX KOK HaMBOMNEe CyLeCTBEHHbIE, BOOBLLE - MCKITIOUM-
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TenbHOE CBOMCTBO BCEro xueoro. Ana yenoseka (kak, KCTaT, 1 ana
mo6Oro XMBOro CylleCTBa), 3TO - POAOBON NPU3HAK, CNEUMAnmM3a-
ums, cnocob sbixusaHus. B cuny busmueckon npupopsl Mosra, pa-
3yM OMepupyeT aBCTPOKTHBIMKU KOHEYHbBIMKM KAPTUHAMK. Mup, oaHa-
KO € KOHKPETEeH BO BCEX CBOMX BECKOHEUHbIX B3AMMOCBA3AX BCEro
CO BCEM (MHOYE TOBOPS, YMCIO ABCTPAKUMIA M3 HEFO MO KAXAOMY
0b6bekTy MoxeT 6biTb GeckoreuHbiMm). Kpome Toro, Bce obbekTsl 1
CBA3M MEXAY HUMM CYLLECTBYIOT M USMEHSIIOTCS BO BPEMEHU, A HALLA
KAPTUHA MMPA MOXET MPETEHA0BATL HA YTO-TO TOMLKO B OTHOLLE-
HUM TOFO MOMEHTQ, B KOTOPBIM Gbina nonyyera. OTcioaa, OCHOBHAS
NPo6nema BbKMBAHMS - MOKCUMAIIbHOE COBMALEHWE MO BPEMEHU U
NPOCTPAHCTBY KAPTHUHBI MUPA, COBPAHHOM HAMM M3 TakMx abcTpa-
KTHbIX 4ACTe! M PeanbHOro KOHKPeTHOro mupa. A 3ToT npouecc
NOCTOSHHO TPEBYET MPUBNEYEHNST HOBOM UHPOPMALMM: KAK 3aMe-
YEHO BbILLE, MUP KOHKPETEH He TOMbKO B MPOCTPAHCTBE, HO U BO
BPEMEHM, CIElOBATENLHO - NOCTOAHHO M3MeH4MB. Pas Tak, To yem
OTAANEHHEe CaMas MONHAA cepus aBCTPAKTHBIX KAPTMH MMpa OT
MOMEHTQ BPEMEHU WX MONyYEeHUA, TEM BONbLLE HE COBMAAAET C COC-
TOAHUMEM B KOTOPOM 3TOT MMP HOXOAMTCA K 3TOMy Bpemeru. [pu
3TOM, MMp "o Tebs", B npuHuMne, TaK Xe 6eckoHeYHo ganek ot
NOCTPOEHHOro ¢ Hero obpasa, kak u mup "nocne Teba”. He Hano
306bIBATH TOMALKO, YTO 3TOT MMP BKIKOYAET M CAMOTO Tebs 1 Kaxao-
rO U3 HAC KOk OBBEKT U CyMMy OBBLEKTOB M CBA3EMN.

MHe yxe npuxoamunocs B npeapiayLmx CTaTbax 06OCHOBLIBATS,
4TO TO, YTO Mbl MPEACTABMAEM, O YEM SyMAEM, C 4eM PpaBOTAEM, 3TO
- nencTenTensHo abeTpakumns. He o6bekThl peansHoro mupa, Ho 6o-
nee-meHee NonHbIe (C HaLe TOYKM 3PEHMA) BOCMPUHATHIE KAK-TO M
KOFAQ-TO COCTOAHMA 3TUX OBBEKTOB M KAKMX-TO M3 MX B3AMMOCBA3EI
B KOKOM-TO MOMEHT, MAK P MOMEHTOB BpemeHu. Ecnun 6uiTb nocne-
LNOBATENbHLIMU, TO AAXE U HE "psf COCTOAHMMI" Mnu "KapTuH mupa”,
HO - PAA HALWMX NPEACTABAEHUN 06 3TUX COCTOSHMAX M KAPTUHAX,
AOCTPOEHHbBIX PA3YMOM MCXOAS U3 AHANM3A OLLYLLEHWI, BA3UPYIo-
LEerocs Ha BCEM MPOLUIOM OMbITE UHAMBKMAYYMO. VIMEHHO B 3TOM
CMBICIT MOMYNIAPHOTO Cpean GUIOCOPOB YTBEPXKAEHUS O TOM, YTO
"NOHATL OBBEKT - 3TO yMEpPTBMTL O6bEKT" (B STOM HET 3NEeMEHTOB
TPUNNEPa, CMe O3HAYAET - ULLIKNTL €r0 BO3MOXHOCTM K AANbHEMLIE-
MY M3MEHEHMIO M PA3BUTHIO), a6CTPArMPOBAB Ero, MPexXae BCEro ot
BPEMEHM, PA3BA3AB BPEMA U CBOE BocnpuaTune obvekTa. [osHasas,
Mbl MOCTOSIHHO OMCKPETU3UPYEM CBA3M OBBEKTA, Ero COCTOAHME W
B3AMMOAENCTBME JAHHOTO OOBLEKTA C OCTANBHLIMM W B TOKOM BUAE
onepupyem ¢ Humu. Mindbopmaums 1 ecTb pesynsTaT Takoro aberpa-
rmpoBanus. [lo AaHHOro npouecca HUKAKoM "MHGopmauun” B8 npu-
poae He cyuwectsosano. Cnegyer OTMETUTB, 4TO TaKAs HOBOOBPA-
30BAHHAA ABCTPAKUMA COMA ABNSETCA OOBEKTOM, CBA3BIO U MOXET
NepefcBaTbC OT OAHOTO XMBOFO CyLLECTBA APYyromy (He o6a3a-
TeNnbHO OAHOrO BMUAA, HE TOJIbKO OT YenoBeKa l-IeJ'IOBeKy), U3MEHATb-
€, HAKAMIMBATLCA M KOMIMAMPOBAThcs ¢ apyrmmu. Ona B cocTos-
HUM MPUMEHATLCA B NPOLECCE XM3HEeAEATENbHOCTU M K OCTAMbHBIM
0OBLEKTAM MUPQA, M3MEHSAS MX U MUP B LenoM. M, kak g yxe Toxe
MMEN YeCTb YTBEPXAATb: 3TU MPOLECCH - OCHOBHOE M eMHCTBEHHOE
OTIMUME KMBOTO OT HEXMBOrO. Tak 4TO, He Tombko 'kogito, ergo
sum”, Ho u "perception, ergo sum", "movie... " 1 Nnpoyee B TOM xe
poae.

Becrynuth B MHGOPMALMOHHBIA KOHTAKT C AGHHBIM MPEAMETOM
MU SBAEHMEM: BOCMPMHATL €r0 OPraHAMM YyBCTB, NMBO MbITATLCH
KOK-TO BO3AEHCTBOBATH, O3HAYAET HA CAMOM fene MOCTPOWTb Ans
cebs Hekuin 06pa3 NpeameTa CoobPA3HO C HALWMMM 3HAHMSAMKU O
Hem 1 ero ceasax. Jliobas Hawa GaHTasmns o KaKOM-TMBO KOHKPET-
HOM MPEAMETE MU ABNEHUM ECTb YXXEe MNAH HALLEro NOBEAEHMS, UK
cKopee - OTHOWEHWS, k 3ToMy 06bekTy. M yem 6onblueit mbl Bnage-
eM MHPOPMaLMEN MO STOMY BOMPOCY, TEM BOMbLUEN PEANbHOCTLIO
(r.e. coBnapernem c 0OBLEKTOM M B MPOCTPAHCTBE U BO BPEMEHM - B
MCMONTHEHUM €r0 BO3MOXHbIX byHKLMA) 06nagaeT AaHHbIA nnaH. To,
4TO Mbl HO3bIBAEM "NMNaHamm” B OBbIYHOM XMU3HM €CTb NPOCTO PA3BM-
TME AAHHOTO TE3MCA NO OTHOLEHMIO K NpeameTy mnum aenexmio. Kor-
AQ B pa3psa MHGOPMALMK O ABNEHWMM NOMAAAIOT ELLE U CTUMYJTbI MO-
BefeHus (MHaYe, HOKNOABIBAETCA paHee NonydYeHHas n 06paboTaH-
Has MHGOPMALMSA, JOCTPAUBAIOLLANA MONOXEHNE OOBEKTOB M AHA-
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N3 MX COCTOAHMS NEPCNEKTUBOM NONOXEHUs CyObEKTA M XENaeMbl-
MM BAPUAHTOMM STUX B3AUMOMONOXEHUH), MIAH M3 OTHOLLEHYECKO-
FO CTAHOBMWTCA NOBEAEHYECKMM.

OpHaKo, AOCTOBEPHOCTb MIAHA OT STOTO CKOPEE BCETO He U3-
MEHWTCA, TO €CTb MIIAH He CTaHET Bonee PeasbHbIM M3-30 TOrO TOMb-
KO, YTO NOABMICA CTUMYJ K €rO BbINMOSIHEHUIO, BOMOLLLEHMUIO. MHOLIe:
13-30 TOTO, YTO Mbl 3AXOTENM, YTOBbI HEYTO MCMONHMUIOCH, Bosblue
BEPOSATHOCTb TOTO, YTO TAK OHO U ByAeT, He CTANO (eCnM TOMbKO 3TO
XENAHUE HE CTANO AOMONHUTENbHBIM CTUMYTTOM IS HAC, 3TO "HeuTo"
ncnonHaowwmx). PeanbHocTs NNaHa 3aBUCUT OT MOAHOTHI M CyLLEeCT-
BEHHOCTU MHbOopMaumnn 06 obbekTe BOOBLLE M ero CBA3AX B 4ACT-
HOCTM (MPUYEM KK BHELLHMX, TOK U BHYTPEHHMX), O CTMMYN 30€Ch He
6onee yem nosog Ans c6opa [ONoAHUTENLHON nHdopmaumu. [Non-
HOTQ MHGOPMALMM - BOT 4TO AENAET HALIM NAAHLI peanbHbiMu. Jlio-
60€e Hale MbICTIEHHOE MOCTPOEHUE OTHOCHTENBHO HE TOMBKO yXe
NOTOMY, 4TO TPEBYET [OMOMHUTENbHBIX NPOBEPOK U MAEHTUPUKALMIA
BCNEeACTBME NPUBIM3UTENBHOCTH, HO B MEPBYIO OYEPEdb M3-30 TOrO,
4TO BCS MHPOPMAUMS, HO PYHAAMEHTE KOTOPOM OHOE MOCTPOEHO,
abCTPArMpoBaHA M3 MOCTOAHHO MEHSIOLLErOCS KOHKPETHOrO MUPQA
M HUKOMM 0BPA3OM EMY LENIMKOM COOTBETCTBOBATL HE MOXET.

Bce dopmanbHbie mocTpoeHus yenoseka, AaXe Te, KOTopbie
kaxyTtcs 100% peanucTuuHbiMM, Ha CaMOM ferne - bonee unu meHee
NPUBNMKEHHBIE MOAENU PEANBHON AENCTBUTENBHOCTH, C MOMOLLBIO
KOTOPBIX YEIOBEK MbITAETCA MOHATL MMP, AENCTBOBATL B 3TOM MUPE,
BmaTb Ha MUp. OHU YTO-TO M MMENU OBLLEro C TEM MOMEHTOM XM3-
HU, KOTOPbI 6E3BO3BPATHO CrMHYN BO BPEMEHM M NPOCTPAHCTBE (a
MOXET BbITb M HUKOTAA HE CYLLECTBOBAS), O B LIENOM - ABASIOTCA KOM-
MUASUMEN NPOLWOrO OMbITA YENOBEKA M ero GpPArMEHTAPHOro BO-
0BpaxXeHHS.

Mpolue: 4enoBeK XMBET B PEANbHOM MUPE (KOHKPETHOM), HO
OENCTBYeT (B CMbICIE - CTPOMT MOBEAEHYECKYIO NIMHMIO COMIACHO
CBOEMY "MOHUMAHMIO XM3HK") B MMPE QBCTPAKTHOM, U3MBILLTIEHHOM.
MHaye rosops: 6yayydnm NpOU3BOAMMBIMKA B PEQIbHOM KOHKPETHOM
MMPE, X0 HALWUX AEACTBMI (a Tem Bonee - Ux pesynsTaT) He BNOnHe
COBMAAET C TOM ABCTPAKTHOMN KAPTUHOM, KOTOPYIO Mbl BLICTPAMBANM
B CBOEM MO3Ty MPU MIAHUMPOBAHKMM STUX AEHCTBUMA, O MHOTAA M COB-
cem He cosnagaet. PeanbHo Hanbonee cyllecTBeHHble CBA3M AAH-
HOro ﬂeF‘CTBVIﬂ MOTYT OKA3ATbCA HE CAMbIMKU HAMOJIHEHHbBIMU (BO)K-
HbIMM) B MPOLECCE BOCTPUATHS, A 3HAYUT, BOCMPUHSATBIA MPOLECC
6ynet HenM3BexHO OTNMYATLCA OT peanbHo nporcxoaauwero. Mnaxu-
pys HOLIKM AENCTBUA Mbl HEM3BEXHO ONMUPAEMCH TONBKO HA TE CBA3M,
M3 KOTOPLIX MOCTPOEHA MPEANnoNaraemas KAapTMHA npouecca (c
YYETOM U TEX, KOTOPLIE Mbl "MPUCOBOKYMUIKU" K BOCMPUHATOM KAPTU-
He, ucxopa u3 cobcTeerHoro onbiTa). Ha camom aene, HUKTO He Mo-
XET MOPYYMTLCH, TOYHEE, MOPYYAETCH BCErAA - C KAKOM-TO BEPOAT-
HOCTbIO (MMEHHO 3[1ECb M MOABAAETCA TA CAMAs "BEPOATHOCTHOCTb
MUPQA", O KOTOPOM TAK MHOFO FOBOPUTCS M KOTOPAs CBOMCTBEHHA
KOK Pa3 HE MMPY, HO HOWEMY BOCMPUATHIO)- B TOM, 4TO BbIGPAHI
MMEHHO HOMBOMEE BAMSIOLLME HO MPOLECC CBA3M U MPU OLEHKE NMPa-
BUNbHO PACCTABJIEHBI NMPUOPUTETHI BIUAHUA PA3NUYHBIX d)CIKTOpOB.
Moy 5TOM, YEM BLILLE YPOBEHb OPraHM3ALMM MO3ra, Tem Bonbliee
YMCIIO CBA3EN MOXET OIHOBPEMEHHO CBA3bIBATL PACCMATPMBAEMbIE
MM OBbEKTBI.

9 yxe roBopmn paHee, YTO OCHOBHOE CBOWMCTBO BCErO XMBOTO -
CNOCOBHOCTL K LENEHANPABIEHHOMY BbIAENEHMIO U3 OBLLEN MACCHI
NPUPOAHBIX ABEHMIA M CBA3EH MEX/Y HUMM TEX, YTO HEOBXOAMMbI ANA
cebq. HacTHbIi ciydai, @ BO3MOXHO, MCXOAHASA CTYMEHb 3TOrO ABMe-
HUA - o6MeH BellecTs B IIO6OM OPraHM3Me U AaXe OTAENbHOM ero
yactu (knetke u nobom ee snemenTe). [Npouecc BCTynneHns BeLLecTs
B XMMMYECKME COEAMHEHMS APYT C APYTOM B MPUPOAE BECHMA M BECh-
MQ CIyYQEH, M TOMNbKO XMBOE CYLLECTBO CMOCOBHO BbIAENMUTL U3 OKPY-
XAIOWEro MUPA MMEHHO Te BELLECTBA, KOTOPLIE HEOOXOAMMBI ANA
NOMbHENWENR XUIHEAEATENbHOCTU, HE MPUHUMAS BO BHUMAHMA MpPO-
YMe, HECYLLLECTBEHHBIE B STOM MIAHE CBOMCTBA 3TUX BellecTs. MmeH-
HO B STOM KPOETCS MOSIBNIEHWE M OTMEYAEMbIH GUNocodammu NpumaT
HAIMYMA LENK Y XKMBOTO. TAKOBA NEPBOOCHOBA NPOLECCA BblaeneHus
nHbopmaumn. [o nossneHus Xmeoro MHopmauun He 6bino, Gbiio
LW TO, YTO CYLLECTBYET U CENYAC - CBA3M MEXAY OBbEKTAMM NPUPO-
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Obl - 6oree Unu MeHee BIMAIOLLME HO 3TU OBBLEKTBI U MEHSIOLLME WX CO-
MMX, UX B3AUMHOE MONOXEHWE, UX COCTOAHME.

[Moxanyi, CTOUT 3aMEeTHTb, 4TO CTPYKTYPA STUX CBA3EN OObEK-
TOB B MPUPOAE - MONEBAS - TPABMTALMOHHASA, SMEKTPOMATHUTHAS
PA3HOro POAA, CMIMHOBAS, Q TAKXE W NOMEH APYrUX TUMNOB, BO3MOX-
HO MOKQ HOMMW HE OMPERENnIembX, HO TEM HE MEHEE - PEASbHO BW-
alowmx. Kak Bce nonessbie CTpyKTypbl OHU HE AMCKPETU3MpPYembl. Ha-
e xe BoCnpusThe 6a3UpyeTcst HO KOHEYHbIX OOBEKTHbIX 3/IEMEHTOX.
OHO AWCKPETHO MO CyTH CBOEM, M MOTOMY YK€ M3HAYABHO HE MO-
XET LeNIMKOM COBMAAATL C 06BEKTOM, HO KOTOPOM NOJyYeHo. B 3Tom
PASHULA MEXAY XMBBIM U HEXMBBIM, CBA3AMM MPUPOLLI M MOsydae-
MBIX C HAX U HO MX OCHOBE UHBOPMALWMK.

KoHkpetHocTh npupopHbix 06beKTOB M CBA3EN GeckoHedyHa
MMEHHO B CUITY TOTO, YTO K HEXXMBOMY HEMPUIOXMMA CAOMA CTPYKTYP-
HOCTb CMCTEMbl "MOHATUI", O, CNepoBATENLHO, HE MMEIOT CMbLICIA
PACCYXAEHUS O LeNsX, HOYANax 1 KOHLAxX Yero-nbo. Kak Tombko mel
NEePexoanM OT KOHKPETWKM MONeBOM GECKOHEYHOCTH MPUPOAbI K
aBCTPAKUMM NPEAMETHOM KOHEYHOCTH BOCTPUATHS, MOSBAAIOTCA CA-
Mu N0 cebe NoHATHSA, M B MEPBYIO OYEPEb ONPEENEHHOCTb MOHSTHI
HQYANA M KOHLA. BeckoHeyHOCTb HEMPEPBIBHOCTM UCUE3AET M 3aMe-
HAETCS PA3NOXEHUEM €6 B ANCKPETHLINA pad. [1pu 3Tom, ang socnpw-
ATUS UCMONb3YeTC He BC BECKOHEYHAR MOCNEefOBATENLHOCTb iO-
60oro psaa, Ho 6onblLIEe UM MEHbLIEE YMCIIO YNEeHOB 3TOro PAaa.
Y70 1 onpeaensiet ero NpUBAN3UTENLHOCTL MO OTHOLLEHMIO K MCXOL-
HOMY fABMEHMIO. 3AMETUM, YTO COBEPLUEHHO 3AKOHOMEPHO C 3TOM
TOUKM 3PEHUA ONEPUPOBAHUE COBEPLIEHHO AHASNOTMYHBIMM KATETO-
pUAMM NpU paboTe C MoBbIMM CO3AAHHBIMU HENTOBEKOM MHPOPMALM-
OHHbIMK cUCTEMAMU. MIHTepecHO, 4TO Byayum S1EMEHTAMMU PEAbHO-
rO MMPA C TOYKM 3PEHUA HocuTenen nHdopmauuu, eé nepenayu,
CUCTEM MOLEPUPOBAHUS, OHU OAHOBPEMEHHO HECYT BIIOXEHHbIE HA-
MM 4epThl HOWEro a6CTPATMPOBAHHOMO €0 MOHUMAHMS.

LleneHanpasneHHoe sbiaeneHme 13 obLen Macchl MPUPOAHBIX
SBMEHUIM OTAENbHbIX B3AMMOCBSA3€M M WMCMNONb3OBAHWE WX B CBOEM
KMU3HEAEATENbHOCTU - HaMBONEe YHUBEPCANBHOE OTIMYME KMBOTO
OT HEXMBOTO, U MPOUCXOAMUT 3TO HA BCEX YPOBHSX AEATENBHOCTH - OT
KIETOYHOTO XMMM3MA - O OBLLECTBEHHBIX U MPOU3BOACTBEHHBIX OT-
HoweHuin. C 3TOM TOYKM 3peHus, Hanpumep, 'MPMBABOYHAS CTOM-
MOCTb" MOPKCHUCTCKOM TEOPUM HE YTO MHOE, KAK MMeoLwasca y cyOb-
€KTA AOMOSHUTENLHAS HPOPMALMS, PEQNM3YEMAs B MpoLecce Tpy-
AQ W npunoxeHHas Kk o6bekTy Tpyaa. OHa noebiwaeT nHGopmaLm-
OHHYIO, O, CNEAOBATENbHO, U NOTPEBUTENLCKYIO (B KOHLE KOHLOB,
AN NPOM3BOACTBA 3TO - OAHO M TO X&) ueHHOCTb 06bekTa. TOYHO
TAK XE - U B MPOJOMKEHNE CKA3AHHOTO - JEHbIU HE eCTb OBEeLlec-
TBIIEHHBIN TPYA, HO MMEHHO, OBELLEeCTBAeHHAs WHopmaurs obo
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ABuramean ety

BCEX 3MEMEHTAX AGHHOTO OOBLEKTA TPYAQ: M O MOHATUAX, CBA3AHHbIX
C HUM, Er0 U3rOTOBIIEHUEM, ABUXEHWUEM, USMEHEHWEM.

Mel nocTosHHO NbITaemMcs "NepeTawmnTs” CcBoe NPeacTaBneHue
O MMPE HA 3TOT MWP. M npUnucLIBaEM eMy Xenaemble CBOWCTBA, CO-
06pasHbIe C HALIMM NpeacTasneHnem o Hem. Ha camom aene, mup
HE BEPOATHOCTEH, O BECKOHEYEH, HEMPEPLIBEH, KOHKPETEH M, KAK
cneacTsue 3Toro Bcero, beckoHeyHo pasHoobpaseH. BeposTtHocT-
HO Hawe npeacTasneHve o mupe. Kak a yxe yTBepxaan HEOAHOK-
PATHO BbILLE U B NPeabIayLLmMX CTaThax. Mup cam no cebe coseplueH-
HO OMPENENeH U KOHKPETEH: B HEM KOXAOE CNEACTBUE COBEPLUEHHO
OfHO3HAYHO MMEET CBOIO MPUUMHY (HaLLE - MHOXECTBO NpuumH). Jlio-
6oe cobbiTMe, NPOUCXOASLLEE B MUPE CTPOTO, ONPEEN&HHO 1 BCe
MMEET CBOW MPUUMHBI U crieacTeus. Ho TonbKo, Mbl MPAKTUYECKU Hu-
KOTAA HE 3HAEM STUX MPUYMH M CIEACTBMM M YALLE BCErO CNOCOBHBI
SIMWb BOCCO34ATh KAPTHUHY MPOUCXOASALLETO MO OLLYLLAEMOMY €ro
pe3ynbTaty. MIMeHHO Halle He3HaHWe CBA3EN OOLEKTOB MMPA AeNa-
eT CNeacTsus cydanHbiMu. [lo Toro, Kak BCe ClyymTCs, MOXEM N1LLb
NPEAnoNaraTs BO3MOXHOCTb PO3BUTUS CUTYQLMM, OCHOBLIBASICH HA
CBOWX MPEACTABNEHUSIX O MUPE W 3HAHUS CyObEeKTOB M OObEKTOB
npoucxogawero. Tak YTO ClyYOMHOCTb - HEBAZKA MEXAY MUPOM M
HALUMMMU 3HOHUAMKM O MUpPe. B caMOM xe M1pe B YMCTOM BUAE HET He
TOMLKO "Cry4yanHOCTH" UK "NOMMYHOCTU" HO M SNEMEHTAPHOM AeTep-
MEHWUPOBAHHOCTH, MOCKOMbKY, MPEXAE BCETO, MOHSTUE ONPEeneneH-
HOCTM XECTKO 30BA3AHO HA MOHATME BPEMEHM, O OLLyLLIEHME €ro Te-
YEHMS - KATErOPMs TAKXE MPUCYLLAS NULLL XHUBOMY.

Mup HauMHOETCs ang HAC UMEHHO TAM, TAE HOYUHAKOTCSH HALLK
ouwyenns. Mbl 3HGEM NULLL OAMH 3TOT, BOCTIPUHSATBIA HOMU MUP.
Mup BHELWHUI, OKPYXAKOWMIA HAC HEBEAOM A0 TEX MOP, MOKA €ro
B3AMMOJENCTBME C HALIMMM OPraHOMM YyBCTB HE CAENAEeT ero
4ACTbIO HALIETO BHYTPEHHErO MWMPA, O 3HAYMT - AOCTYMHLIM HOM.
Cny4anHoCTb - HUKOUM OBPA3OM HEe eCTb Hekas "BHewHas cuna”,
BAMSIOWLAS HA HOC M HAWY [EeATeNbHOCTb, HO - HOWE HEe3HAHWe
BHELUHWX CWIT, CBA3EMN M WX 3OKOHOMEPHOCTEN MPU MIAHUPOBAHKMU U
NPOBEAEHMMU STHX AENCTBUIA. HemM MeHbLLE 3HAHUI - TeM Borblie Bu-
aHme "cnydaiHocTn". Beca Teopust BEpOATHOCTHM - MOMBITKA y4eTa He-
BA3OK HOLIMX 3HOHMI U XOAQ €CTECTBEHHbLIX MPOLECCOB NMPUPOas 1
(Mnmn) obwectea. CoOTBETCTBEHHO, YEM MEHbLUE MOHUMAHWE TOrO,
4TO enaeulb, Tem 6onee TpebyeTcs BEPL B NPABUILHOCTL BbIGPAH-
HbIX e cTemi. Bepa m normka - aBe 4acTM OAHOro NPOLECcca - Cylue-
CTBOBQHWS YENOBEKA B MUPE, OMPEAENEHUA CBOETO MECTA B 3TOM Cy-
LLECTBOBAHMM, MIIAHUPOBAHMS MOBEAEHMS, BOMIIOLLEHMS MIAHOB M
OLEHKM pe3ynbTaTos. [Tocemy: MeHbLIE MOHUMAHKUs - GonbLue Bepb
M HANPOTKB, BOMbLIE MOHUMAHMWS PEALHOTO MOMOXEHMWS BELLEH -
MeHblue TpebyeTcst Bepbl B UCTUHHOCTb U3BPAHHOTO MYTU AEHCTBUIA.

BeposiTHOCTb, KK M BCE KBAHTYEMOE M IUCKPETHOE - CBOMCTBO
PA3yma, CBOMCTBO xwmBoro. KBaHTyeTcs OHO He CTOMbkO Aaxe mno
MPOCTPAHCTBEHHOM LLKANE, CKOMbKO Mo Lwkane spemern. [MNpu otcy-
TCTBMM XMBOTO TEPSIET CMBICI MOHSITUE LENK, A, CELOBATENBHO, r0-
BOPUTB YTO-TMBO O MPOTHO3E, TO ECTb O NPEAMNONOXUTENLHON BEPO-
ATHOCTM PA3BUTUA COBBLITUI B LOCTMXEHUM ACGHHON LENu, TaKxXe
cMbICa HeT. Tonbko xuBoe, onepupytoLlee ¢ abCTparnpoBAHHLIMMU
M OMCKPETHBIMW BEAMYMHAMM (MHbOPMauMet), cnocobHO HA Mpor-
HO3, A 3HAYMT - Ha OWUBKY. [TpMUMHO BCErO 3TOrO OAHA: XMBS B
KOHKPETHOM MWPE, MICHUPYEM CBOM LEMCTBUA Mbl B ADCTPAKTHOM,
ABNAIOLLEMCS HALLUMM COBCTBEHHBIM OTPAXEHMEM 3TOTO MWMPA. DTH
MUPBI MOTYT 6bITb 6ECKOHEYHO BM3KM MO KAKMM-TO NAPAMETPAM,
HO OHM He cnocoBHbl COBNACTb. [10 TOM Xe NpuuuHe, BCe CO3AAHHbIE
1 CO3LABOEMbIE CUCTEMBI, CKOMILKO Bbl Mbl HE MMEHOBAMM MX "MCKYC-
CTBEHHbIM MHTENNEKTOM" HO COMOM fiene He 0bnaaaT CBOMCTBAMM
MHTENNEKTA - BpaTh Kakue Obl TO HW ObINO M3 NPUPOAHBIX CBA3EH
OOBLEKTOB U ABNEHMM, M CO3AABATH U3 HWUX ABCTPAKTHLIE AUCKPETHbIE
KApPTUHbL. TO, 4TO MM AAHO - He Gonee, Yem PA3BUTHE TOTO, YTO
PAHbLLE yXe BbINO CAENAHO YENOBEKOM, MX CO3AATENEM - U MPOJON-
XEHO UMK yriyBneHo, B 3aBUCUMOCTM OT 304A4M, KAKYIO STOT CO340-
Tenb nepes CBOMM TBOPEHWEM MOCTABMIT. m
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HAYKA

YPABHEHMWE 3HEPTUUH B ®OPME NYACCOHA ANA
PEIWIEHUA 3AAAY NAMWUHAPHOTO TEYEHHA

Mrep Kapxukosuu MkptusiH, urxenep-konctpyktop 3 kar., AO THIM "Peruon”

Mpepnaraetcs HoBasi 3anucb ypaBHeHUU 3Heprun B ¢popme [lyaccoHa, nosyyeHHas nyTeM rnpeobpa3oBaHus YpaBHEHUS
ABUKEHUS B YCIIOBUSIX BSI3KOU-OKUMAaeMow Cpeabl. YpaBHeHUeE sSIBNISIETCS YacTblo MOCTAHOBKY 3a[a4U peLLeHUsl ra30Boro

noris.

A new Poisson-shaped energy equation is proposed, which is obtained by transforming the equation of motion in a viscous-
compressible medium. The equation is part of the gas field solution problem statement.
KnrodeBble crioBa: ypaBHeHUe SHEPruu, ypaBHeHUE ABVKEHUs, TaMUHapHOe TeYeHue.

Keywords: energy equation, equation of motion, laminar flow.

ﬂnﬂ ONPEfeNeHHna ra3oBOro MO B KOHCTPYKUMAX PAKETHOTO ABM-
ratens HeoBX0AMMO KOPPEKTHOE 30AGHME OCHOBHLIX YPOBHEHMH W rpa-
HU4HbIX ycnosuit [1]. B kauecTee nononHuTensHbIX ypaBHEHHIT K ypaBHE-
HMIO ABUXEHMS OBBLINHO LOBABNAIOT YPABHEHME SHEPTUM, KOTOPOE NPed-
naraeTcs 30nMcaTh B Gonee yHUBEPCONbHON GOPME: B BUAE YPABHEHHS
lNyaccoHa.

3anuiem ypaBHEHUE ABUXEHHA NTAMUHAPHOTO TEYEHHS, MONyYeH-
rHoe 8 pabore [2].

av VI &
pPoctp gra:t(-i-) + EI'-'II:f(P =2k dw[i’]) =0,
Pacnuiiem ypasHeHue B CKansSpHOM Buae:
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Cknoppieaem 060 ypaBHEHUS M NOCE HECTIOXHBIX NPE0bPa30Ba-
HWI UMEEM:
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BbiHocum nannacman OABNEHUA U NONy4Yaem:

Mpeobpasyem OauH UneH K TaKOMy Buay:
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InckpeTmanpyem 1 nomnyumm:
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rae n*1 v N nocnegoBaTenbHbIE WA NO BPEMEHM.

MpupasHmeaem k Hymio div(FF)"** = 0. Tak kak oHa paccumnTbIBATS-
€A B YPOBHEHWM ABWXEHMS 1 TOFAA MONYHAETCA:
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U NoNyuMM ypasHeHme sHeprma 8 dopme Myaccora (Ap+pfiV) = 0):
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B pesynstaTe aHanM3a nosyyeHsl HoBble NPeobPA3OBAHMS U 3AMUCH
B popme ypasHeHus [TyaccoHa. [
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MAU u OK-Knumos gorosopmnmcs o coTpyaHuyecTse

MOCKOBCKWZ QBMALMOHHBIA UHCTUTYT U
AQO "OIK-Knmmos" (Bxopmt 8 O6beanHéHHYIO
ABUTATENECTPOUTENbHYIO kopnopaumio [oc-
koprnopaumn Poctex) GyayT paseueaTs B3au-
MOLENCTBME MO MPOEKTAM CO3LOHMSA HOBbIX
nsuratenen BK-650B u BK-1600B, & chepe
MATEMATMYECKOTO MOAENMPOBAHUA M Lene-
BOro 06y4eHMs CTyAeHTOB.

O6cyxaeH1e COBMECTHbIX MPOMPAMM CO-
TPYAHUYECTBA COCTOSNIOCh B PAMKOX BU3WTA B
MAWN npencrasumteneir OJK-Knumos. Peus wina
o Tpymoycrpoiictee BoinyckHukos MAM B AO
"OIK-Knumos", nepenoarotoske paboTHMKOB
NPELANPHATUS, O TOKXE YUACTUM B KOHPEPEHLMSIX.

OIK-KnumoB aKTMBHO COTpyaHMHYQET C
netepbyprckummn  06pasoBaTENbHEIMU OpPra-
HU3AUMAMKM BbICLLEro obpasosaHms. Pabota
BENACL 3MU304Myecku. Temepb oHa Bypert
OPraHU30BAHA HA CUCTEMHOM OCHOBE.

B pononHeHue Kk yxe BbIMOMHAEMbIM B
HOCTOALLMM MOMEHT PABOTOM MO TemaTvke
Hosoro  msuratens  BK-1600B  Gymer

i

POCCMOTPEHA  BO3MOXHOCTb MPUBIEYEHMS
cneupanuctos MAM « ontummsaumm ysna
csobopHoi TypbuHel asuratens BK-650B wu
soinonHeHmio HMP  no  maremartnueckomy
MOAENMPOBAHUIO  OBTEKAHMS W MOTepb
SHEPIUM B ONPEAENEHHbIX Y3Max.

[ng crymerTos TpeTbero u Gonee CTapLUMX
kypcos nHctuTyTa No 2 MA "AsrauporHsie, pa-
KETHBIE [BUIOTENN U SHEPreTUIECKME YCTAHOBKM"
OymeT OPraHM3OBAHO MPE3EHTALMS MO MpPu-
BMEYEHUIO MOMOAGXM HA MPAKTUKY M Ans Tpy-

HOyCTpONcTBa BbinyckHnkos 8 OIK-Knmos. M1
https:/ /mail.yandex.ru/2win=35&clid=1858002&vid=13
27040#message/176203335421250821
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YNPABAEHYECKMN AHAANS

GNHAHCOBOR OTHETHOCTH NAO "OAK-KYSHELOB"

®IBOY BO PuibuHCKMI roCyAapCTBEHHbIN QBUAUMOHHBIA TexHWUYeckuit yHusepcuTeT umenn [.A. Conosbesa:
Uropb Ucaakosuy NukoBunY, K.1.H, 1OLEHT Kadeapbl IKOHOMKUKM, MEHEAXMEHTA 1 SKOHOMMUUECKMX MHPOPMALMOHHBIX CUCTEM
Onbra BnagumuposHa KaMakuHa, «k.3.H., foueHT, 308. kabeapoi 3KOHOMMKU, MEHEAXMEHTA M SKOHOMMUYECKMX MHPOPMALMOHHBIX CUCTEM

B cTraTbe npeacTaBrieHa aBTOPCKUV MOAXOA K aHanu3y 3KOHOMUYECKOro COCTOSIHUSI KPU3UCHOTO [OYEPHEro MpeanpusaTus
OJK, nokasaH npumep OLleHKN N36bITOYHbIX PACXOAOB ABUraTe/IbHOro MPeanpuaTUs Nno AaHHbIM OTKPbITOW PUHAHCOBOW
OTYETHOCTU.

The article presents the author's method of analyzing the economic state of a crisis subsidiary of the UEC, shows an example

of assessing the excess costs of a motor company based on the data of open financial statements
KntoueBble cioBa: 3koHoMUYecKas 3¢pheKTUBHOCTb, peHTabeslbHOCTb

Keywords: economic efficiency, profitability.

B [IOHHOM CTaTbe Ha npumepe pouepHero npeanpuatua MAO
"O[IK-KysHeuos" paccmaTpmBaioTcs yNpaBneHYecKkmit U brHAHCOBbINA
MEXQHM3MbI Er0 KPEAUTOBAHMA, PACKPHITHIE B PE3yNbTATE AHANM3A
exeroaHol (obasatensHoi ans MAO ) duHaHCOBOM oTUETHOCTH.

CornacHo Ycrasa ynpasnsioweit komnanmm (YK) AO OIK , ee
IMOBHOM 3aa4eN ABnaeTca 6e3yCNnoBHOE BbIMONHEHWE rOCOBOPOH3a-
KQ3a MO 30A0HHOM HOMEHKIIATYPE MPOAYKLMM, O AOCTUXKEHWE SKOHO-
MUYECKOM 3P PEKTUBHOCTH aodepHmx npeanpuatuii ana YK He nepsoc-
TenenHo. Ynpasnsiowas komnanuas AO OLIK seictynaet obasartens-
HbiM nocpeanrmkom ("Tloctaswmkom yenyr") npu npopaxe NpomyKumm
[OYEPHMX NPEAnPUATHIA, 3a YTO BepeT okono 17 NPOUEHTOB OT Cym-
Mbl MX exerogHon Bbipydku (cM. OTYeT O ABMXKEHUM AEHEXHbIX
cpencts godepHeit komnanmm) 1 [1]. Mpu sTom, BosHKKaOWME  YOBIT-
K1 BOYEPHUX MPEANPUATUI MM KOMNEHCUPYIOTCA  HOBBIMI KPEAUTAMM
(M npopmaxeit Mx akumii) , KOTOpbIE ,CO BPEMEHEM, YACTMYHO CMMLLYT-
€S HQ TOCOIOMKET ( HO COKPALLEHUE TOCYAAPCTBEHHbIX COLMANBHBIX
NPOrPamMM).

DKOHOMMYECKME MOKA3ATENM MO OTKPLITON PUHAHCOBOM OTYET-
noctn MAO "O[K-KysHeuos", 30 paccmaTpuMBaembie B CTATbE HETbI-
pe ropa (2017-2020 rr.), roBOpAT O AGBHEM SKOHOMMYECKOM KPH3MCE
(cm. Tabauuy):

- peHTabenbHOCTb NPOAYKUMM BCETAA OTPULATENBHAS (MUHYC 5-
12 npoueHTos);

- yncTbIe YBBITKM (M3 OTYETA O PUHAHCOBbIX PE3YNLTATAX) COCTAB-
nanu ot 2,8 no 3,3 mnpa. pybneit exeroaHo;

- yBbITOK OT NPOAAXM NPOAYKLMM EXEroaHo cocTasnan bonee |
mnpa. pybnei (vnm nopsaaka 10% ot Bbipy4kk).

Pacuer nokasan, yto npeanpuaTve exeropHo B Asa M Gonee pas
NPEBLILIANO HOPMATbHBIM OTPACNEBON GOHA 3apabOTHOM MnaTsl (3a 4
roga nepennarta cocrasuna nopsaaka 14,7 mnpa. pyoneit), a 8 2018 w
2019 rr. 3KCTPEMANLHO NEPENNATUNM MPOYMM OCTABLLMKOM NOPAAKA
4,8 mnpp. py6neit (c.11), yBbITku XO39HCTBEHHOM AEATENLHOCTM MOKPLIBA-
1IN HOBbIMM KPEAMTAMM - HakonneHHas Tonbko 3a 2017-2020 rr. Hosas
30[0MKEHHOCTb GaHky coctasuna 25 mnpa. pyb. (c.18).

Mo MHEeHMIO GBTOPOB [AHHOM CTATbM, TAKME TEHAEHUMM CTANM

BO3MOXHBIMM MO CHEAYIOLLMM MPUYUHAM:
¢ ynpasnaowas komnanms AO "OJK" opuerTposaHa, B ocHoB-

HOM, HO CYMMY BbIPYYKM BOYEPHErO NPEANPUSITHS A NONyYeHUs 13
nee 17% nocpeaHmnyeckux (areHTckux) 3a NnpeaocTasnsemsle Npean-
pusaTmio ycnyru[ 1], nostomy, yBbITkKM LOYEPHErO NPEAnpPUATHS He
BAMAIOT HA BLIPYYKY M NPUOLITL YNPABAAIOWEN KOMNOHMY;

4 06530TeNbHOE BHINONHEHUE TOCOBOPOH3AKA3A NO HOMEHKIATYPE,
HO 6e3 AOCTUXEHNS MUHUMQILHO HEOBXOAMMOM SKOHOMMYECKOWM 3¢-
bEKTUBHOCTM NPEANPUATHSA, C TOAAMM AN MEHELKMEHTA CTANO HOP-
MO (OCHOBHbIE MPUYMHBI: HU3KMIT OGBEM 30KA30B MO CPABHEHMIO C
MOLLHOCTSMM NPEANPUATHS, BLICOKME HOKIIOAHBIE PACXOALI, HEOTPa-
HUYEHHOE KPEAMTOBAHME TEKYLLMX PACXOAO0B M T. M.).

B utore, 310 npuBeno k HEO6XOAMMOCTM NEPECMOTPA SKOHOMM-
4eCKOM NONUTHKKM npeanpuaT1a u samere B nonosuHe 2019 roga ero
YNPABASAIOLLEro AMPEKTOpa. B pesynbTate 3TOM 30MEHbI, TOMLKO B
2020 roay cymma npesbiwenus HopmatnsHoro POT u skcTpemans-
HOM ONNATH NOCTABLUMKAM BbiNa yMeHblieHa Ha 3,2 mipa. pybneit no
CpaBHeHMiO ¢ npeatecTsyowmm rogom (Tabnumua, c.12).
PaccmoTpum npuumHbl THKEnoro GUHAHCOBOro COCTOSIHUS
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3TOro NpPeAnpUsaTUs MO UCXOAHbIM ACGHHbLIM €r0 OTKPbITOM
¢$uHAHCOBOW OTYETHOCTH

(cm. Ta6nuuy. PacueT BbigeneH KypcMBOM U KPUCHBIM LIBETOM ).
1. OtpuuatensHas peHTabensHOCTb NPOAYKLMM NPEAnpUTHS
Mpoaykums rocobOPOH3aKA3a AOMKHA (B COOTBETCTBUM C AEHCTBYIOLLM-
MU HOPMOTMBHBIMM [IOKYMEHTOMM O LEHOOBPO30BAHMM) BCErAA MMETH
nonoxwrensHyio peHtabensHocts 5-20%, a rpaxkaaHckas npomykums
“meeT CBOBOAHYIO PEHTABENBHOCTb B 3ABUCMMOCTU OT PLIHOYHOM CUTYQ-
umm (maxe otpuuaTtenshyio). OTpuuatensHas peHTabensHOCTb BCeln Npo-
AYKUMW AAHHOTO MPEANPHUATUA O3HAYAET NPOBNEMY B MPUNOKEHUU METO-
MKW LEHOOBPA30BAHMA HA NPOAYKUMIO FOCOBOPOH3AKA3A U M3BLITOY-
Hyt0 Ce6ECTOMMOCTb NPOM3BOAMMON rpaxkaaHckor npoaykuun. Obe coc-
TABNAIOLME AAHHOM NPOBNEMBI PA3PELLMMBI U ABARIOTCA BAXKHbIMM 30A0-
4OMM NS PYKOBOACTBA NPEANPUATHS.

2. N36biTouHbINM poHA onnaTsl TpyAa

CoracHo oTPACEBLIM CTATUCTUHECKUM HOPMAM, HOPMOTbHBI hoHE Or-
NaTH TPYAA B NPOWM3BOACTBE PEAKTMBHLIX ABuraTeneit cocrasnaet 25% B
NOnHOM cebecToMMoCTH NPoayKLMK npeanpuat1a (tabnuua, c. 7). Torag,
YUMTHIBAS EXXErOAHOE USMEHEHWE MOMHON CEBECTOMMOCTH MPOaYKLMH (MO
noHHbIM Byxrantepckoit otuetHocTH), npesbiwere POT Hap Hopmanb-
HbIM COCTABAANO B OT 2678 no 4248 mnH. py6. 8 rop (c.8), T.e. cpeaHas cnm-
COYHOA YUTIEHHOCTb NEPCOHANA BbiNa B 2 PA3Q BbiLLE HEOBXOAMMOM UMC-
NEHHOCTU [in1sl TOKOWM cebecToMMoCTH npogykumm npeanpustvs. Hametns-
LLEECA MOBLILLIEHWE BbIPYUKM 1 CEHECTOUMOCTM MPOAYKLMM AAHHOTO Npeaf-
PUSITUS MPUBELET K YBENMUYEHWIO HOPMATUBHOM YMCTIEHHOCTH NEPCOHANa,
T.€. COKPALLEHMIO €70 U3BLITOYHOM YUCIEHHOCTH U SkoHOMMM DOT.
M36bITO4HOR YMCIEHHOCTb MEPCOHANAa OMIAYMBANACH 30 CYET B3ATMA
BAHKOBCKMX KPEANTOB.

3. OkcTpemanbHO (eAMHOBPEMEHHO MHOFO) OMIAYEHO MOCTABLUMKAM
npeanpusaTHs

Onnata NOCTOBLUMKAM MPEANPUATUS PASAENSETCA HA TPU MPYMMbI:

- ynpasnaiowein komnann AO "OJK", ona nonyuaet arentckme (B cym-
me 17% Bbipydku npeanpusThs);

- MOCTOBLUMKAM MOTEPUOIIOB, SHEPTUM U T. M., 3TA CYMMQ BXOIUT B cebec-
TOMMOCTb MPOAYKLMM NMPEANPUATHS;

- NPEBbLILIEHNE HOPMbI OMNATHI MOCTOBLMKAM, KOK YACTHBIA SKCTPEMYM
[0 OMNATH MOCTABLLMKAM B MOMHOM CE6ECTOMMOCTY MPOAYKLMM.
Arentckme otuncnerus ans AO "OJK" nokasams & ( c. 9.1.), onm cocro-
sun B cymme 8170 man. py6. 3a 2017-2020 r.r. Pacuet 17% ocHosaH Ha
onpeaenerm Hamu B [ 1] OTHOLIEHMS BbIPYHKM YNPABASIOLLEH KOMMAHWM
K KOHCONMIMPOBAHHOM BbIPYYKE BCEM FOCYAAPCTBEHHOM KOPMNOpALMM
OIK no aaHHbIM OTKpPLITOM OTYeTHOCTH [2].

OcrarnbHble NOCTABLLUMKM PACCUYMTHIBAIOTCA KAK pasHocTs "MocTasuwim-
ku - Arentckme”. BHyTpu pspa 30TpaT HO OCTASbHBIX MOCTABLUMKOB
(c.9.2.) HoxopaTCA 3KCTPEMANbHBIE OTHOCKUTENbBHBIE 3ATPATH HA OC-
TAnNbHbIX NOCTABLLMKOB (C.11), KOTOPbIE BbILLIE EXEroAHbIX AAHHbBIX AHA-
SIM3MPYEMOTO BPeMeHHOro paaa. [Jono npesbiluenuns oueHnBaem
CPOBHEHMEM C ODbIYHOM HOPMOM OMAATH OCTASbHLIM MOCTABLIMKAM
(c.11). Tak, nokasatenu dpuHarcoeoit otuetHoctn MAO "OLIK-KysHe-
uos” 30 2018 1 2019 rr. xapakTepPU3yOTCa SKCTPEMANBHO BbICOKUMM
3HAYEHUSIMM PACXOLOB HA BbIMAATH "OCTANbHBIM MOCTABLUMKAM" MO
CPABHEHWIO C MPEabIaYLLMM U MOCNEAYIOLLMM NEPUOAAMM, 30 2 roaa
HOZA TEKYLIMM TPEHAOM nepropa coctasmno 4828 mnn. py6.(c.11).

4. Cymma npesbiwenms POT u onnatsl "ocTanbHbiM NOCTABLLMKAM”



Ta6bnuua. PacueTt n3bbITouHbIX PUHAHCOBBIX PACXO-

pos NMNAO "OAK-Ky3HeL0B", N0 AOHHBIM OTKPbITOM 6yXx-
rantepckoi oryetHoctu (2017-2020 r.r.)

HAYKA

4eHHbIe NPOUEHTHI (MopaaKa 2 Mapa. pyb. B roa) No HAKOMAEHHbIM Kpe-
OUTAM, T.€. BO3HUK 3AMKHYTHIN KPyr " yOBITKM OT NPOAGX- KPEeauThl-
HOBbIE YOLITKM OT MPOAAX - HOBLIE KPEAUTHI M T.4.";

2) y6biTkM B GUHAHCOBOM AEATENLHOCTH (OTHET O
HaumeHoeaHue nokasarens En. uam. 2017 2018 2019 2020 Bcero DBIKEHNM [EHEXHBIX CpeJJ,CTB) BO3HUKIU B CBA3M
Beipyuka MIH. py6. 9704 9593 13231 | 15540 | 48068 |cC oTUMCNEHMAMM NPELNPUATUEM NOCPEAHNYECKMX
Y6biTok oT npopax MIH. py6. -1008 | -1319 | -629 | -1453 | -4409 |(arenTckux) ynpaBnaioLen komnaHuen (e ynna-
Monkas cebecronmocts (c.1-c.2) MnH. py6. 10712 | 10912 | 13860 | 16993 | 52477 |unBaioTcst 17% OT BEIPYUKM, T.€. B CyMME 3TO BTO-
pble YNPOBAEHYECKME HAKNAQHbIE PACXOAbI
4 | PentabenbHoctb npoaykumn (c.2/c.3) -0,094|-0,120 | -0,045 | - 0,085 -
NPeanpusTUa), O TOKXE NPEANPUITUEM COAEPXa-
5 Donp onnatsl TPYAA MAH. py6. 7092 6986 7035 6721 27834 |nacb ynBOEHHOS (K HOpMOJ‘IbHOFI) YUCIIEHHOCTb
6 ®OT/Monkas ceGecronmocts M. py6. 0662 | 0,640 | 0507 | 0,395 - |"ePcoHana, M BPEMEHAMU BOSHUKATM SKCTPE-
oo 7 OT (257% ﬁ MOSIbHbIE BbIMAATH MOCTOBLUMKAM;
O IANbHbI o NOJIHO
7 P ceBecronmoctw) MIH. py6. 2678 | 2728 | 3465 | 4248 | 13119 |3) srinyck aKUMit AAHHBIM YOLITOUHBIM NPEAnpUs-
8 Mpessiwere POT (c.5-c.7) MIH. py6. 4414 | 4258 | 3570 | 2473 | 14715 |TV1EM ABNANCA BCETO JULLL COEACTBOM MOy HEHNS
LOMNONHUTENbHLIX GUHAHCOBLIX PECYPCOB OT yri-
9 YnnauyeHo noCTABLLMKAM,B T.4.: MAH. py6. 4954 6718 10280 8683 30635 PABNAIOLLEN KOMNAHUM, HO HE CBUAETENLCTBOM
9.1 - arentckue (17% ebipyukm) MIH. py6. 1650 1630 2250 2640 8170 |ero MHBECTULUMOHHOM NPUBIEKATENbHOCTH;
. 4) cnucaHne HapacTaloLero gonra 6axky, npm
9.2 e MIH. py6. 3304 | 5088 | 8030 | 6043 | 22465 ) °p wero 4 Y, 1P
(3a maTepuans 1 T.4.) cyulectsyloulein GpUHAHCOBOM cxeme pPaboTsl
10 Hons ?,CTGEBHMX MOCTABLUMKOB B MIH. py6. 0,308 0,466 0,579 0,355 npeanpuaTma, BO3MOXHO TOJIbKO B 6yJJ.yUJ.eM 3a
TIONHON cedecTonmocTH cyeT rocOIomMKeTa, KaK M AN APYrMX aHAnormy-
1 Mpesbiwenne (6nmxaniuein) Hopmbl [ons 8 cTpykType _ 0,158 0,224 _ 4828 |Hbix npeanpuATMiL;
ONAATH OCTAMBHBIM NOCTABLUMKAM pacxopos (MnH. py6.) (1724) | (3104)
C e 5) BbibpaHHaa pUHAHCOBASA cxema pPaboTsl AAH-
1 onnartbl .
12 YM:Z;Z‘::LU:::W; c8+cll) MiH. py6. 4414 5982 6674 2473 19543 |Horo npeanpustms FIBJ'I(FIeTCFI TUNOBOM ANS He)xon—
TP ——— OMHIOB, KOraa poxof (kak nocpeaHuyeckue) yn-
W e era e G o) EOEB Y7 2797 | 3183 | 3013 | 3330 | 12323 |, 510001601 komnarmn  specs 17% areHtckme ot
14 Uroro, cyMmapHble y6bITkM X03. oL 7211 9165 9687 5803 31866 BbIPYYKM AOYEPHETO npeﬂanﬂTMﬂ) HE 3ABUCUT OT
Aesrensrioctu (c.12+c.13) YUCTBIX YBBITKOB YNPABASEMOrO NPeanpUaTHs.
15 MonyueHue kpeanToB 1 3aitMoB MAH. py6. 14746 8161 10336 | 105625 | 43805 |B LENOM, I'IpO6J'IeMbI \/6bIT014HOCTl4 LOHHOTO
16 MonyyeHo ot BbiNycka aKuMM MIH. py6. 2658 3396 5228 3226 14508 NPEennpPUATMS - 3TO NPOBNEMbl €ro SKOHOMMUEC-
17 MoraweHo kpeanToB U 3aiiMoB MIH. py6. 10706 1149 702 6272 18829 |, oo YNPOBAEHMS, B TOM YMCnE:
18 anpOCT aonra ( c.15- ]7C) MITH. py6. 4040 7019 9634 4290 24976 ¥ CUCTEMHbIE npo6neMb| (OreHTCKMe NNAaTeEXu B yK
| Cmerees Mmiem) miEre MIH. py6. 1810 | 1785 | 2403 [ 1945 | 7943 & pasmepe 17 % OT BbIPYUKi MOCPEAHNKY BCEX MPO-
20 OcTaTok npuBREYEHHBIX CPEACTB o 513 |1243 5175 1713 7618 OO, NPMBENU K CTECTBEHHOM noTepe nHTepeca YK
(c.154c.16.-c.13-c.17) K PEHTABENLHOCTH MPORYKLMM W B LIENIOM YObITKOM

Cymma (c.8 +¢.11) no3BonaeT oueHUTL NPEBbILLEHHA POCXOAOB MO AAHHBIM
OT4eTa O ABMKEHMM AEHEXHBIX CPEACTB. [10 HALLENH OUEHKE CyMMA NPEBbI-
LIEHMA 30 4eTbIpE roaa coctasuna nopsaka 19,5 mapa. pybneii (c.12).
5. CymmapHbie y6bITKM PUHAHCOBO-XO3SAMCTBEHHON AEATENbHOCTU
NPennpUsTHs, BO3MELLAEMBIE HOBBIMM KPEAMTAMM U SMUCCHEN AKLIMMA
Cnoxus uncTble yObITKM B ONEpauUmoHHON aestensHocTu (c.13) ¢ cymmon
npesbiwerms POT v skcTPEMANbHBIX 3HAUEHUI OMATHl "OCTANbHBIM NOC-
TaBWMKAM”, Mony4um (C.14) cymmapHbie yObITKM, MOKPLIBAEMBIE 301 CHET
NPUBNEYEHUS LOMOMHUTENbHBIX PUHAHCOBBIX PECYPCOB.
Cymmaphsie ybbitku coctaenmm 31 866 mnH. pybneit sa 4 roga (c.14).
6. MonyyeHne AONONHUTENbHBIX KPEAUTOB M MPUPOCT JONTA MPEANPHSTHS
D.J'Iﬂ NOKPbLITUA TEKYLLMX y6bITKOB npegnpuaTne JONONHUTENbHO NPUBIEK-
no kpeautos 3a nepuon 2017-2020 rr. Ha cymmy 43 805 mnH. pybneit,
BLIYMTAEM BO3BPAT YacTv gonra (c.17), Toraa npupoct aonra 6aHky coc-
Tasun 24 976 mnn. pybneit [c. 18]. Mpupoct ponra 6awxky yxyawmn ¢u-
HOHCOBOE MONOXEHUE NPEANPUATHA B CBA3M C OMAGTON MPOUEHTOB [C.
19] v npobnemoin BO3BPATA KPEAMTOB.
7. 2bdeKTUBHOCTL NPUBNEYEHUs NPEANPHUSITUEM BHELLHMX PECYPCOB
30 yeTbipe roaa M3 NPUBNEYEHHbIX NPeanPUITHEM GUHAHCOBbIX CPEACTB
meHee 17% (c.20/ c.15) Geinm Bnoxenbl B passutue , a 83% npueneder-
HbIX CpPencrs 6b|J'|l/I MCTPAYEHbBI HO MOKPbLITUE  HEMNPOMU3BOAMTESbHLIX MNeE-
pennar POT,  uncTbix yOBITKOB XO3AMCTBEHHOM aesTensHocTH (c.13)
3KCTPemanbHbIx nepennat nocrasipkam (c.11). Lonr 6arky Beipoc Ha 24,
9 mnpa. pybnei ¢ NepCcneKkTMBOI CIMCAHUA HA rOCOIOMKET, KOraa-H1byab.
BoiBOS,
[MpuBEneHHbI Bbile aHANU3 OTKPLITbIX GUHAHCOBBLIX OTYETOB MPEAN-
PUATHA NOKA3AN:
1) OCHOBHBIMM NPUYUMHAMM YOLITKOB B ONEPALMOHHONM AEATENLHOCTM
ABNAIOTCA 3AHMXEHHBIE LIEHbl MPOACXKM (AaBNeHne 3aKa3umMkos) u 3a-
KOHOMEPHO MOBLILEHHAR NPEANPUATUEM MONHAs Ce6EecTOMMOCTb
NPOAYKUMM ( AN YBENMYEHUS BBIPYYKM U MPHBbIIM OT rocOB0POH3aKa-
30Q), @ Takxke NoCToaHHO Bhicokue ( ana Buipydkm 10 mnpa. py6.) ynna-

CBOErO LOYEPHETO NPEANPHUATHS);

4 BHYTPEHHME NPOBNEMBI, KOK NPOAOIXEHUE CUCTEMHBIX NPOBREM,
T.€. BXOXAEHMUE NPEanpuaTHs B 3AOMKHYTbIA KPYr "yObITKM OT NPOAAX -
HOBbIE KPATKOCPOYHBIE KPEAMUTHI - HOBbIE YOBITKM OT MPOAAX...." MOA,
NABNEHMEM NOCPEHMKA, 3AKA3YMKOB M MOCTABLLMKOB, HO NMPU HEOT-
PAHUYEHHOM KPEMTE M 3QKOHOAATENLHOM 3ALUMTE NPEANPUATUS,
Haxopswerocs B coctase OlK, ot 6ankpoTcTea ;

4 NOCTOSHHOE OTCYTCTBME Y IOYEPHETO NPEANPUATUS YMCTOM NPM-
ObINK CO3AAET YCNOBMS AN AANBHENLLIErO YBENMYEHMUS €r0 AONrA 30
CYET BbIHYXXAEHHOTO B3ATHS U JONTOCPOUYHBIX (MHBECTULMOHHbIX | Kpe-
OMTOB HO PO3BUTUME NMPOM3BOACTBA, YTO AOMONHUTENBHO YBENUYMBAET
MPOLEHTHYIO HATPY3KY NPEAnPUITUSA.

¢ He sce npeanpusatnua OK otnuuaiotcs youITkamMm, eCTb 1 Nprbbinb-
Heie MAO "OLK-YMIMO", MAO "OIK-CartypH" 1 apyrue, 4to noka-
3bIBOET BAXKHOCTb BHYTPEHHETO 3P PEKTUBHOTO YNPABNEHNS, HECMOT-
pst HO OBLLUME ANS BCEX NPEANPUATUI CUCTEMHBIE MPOBNEMbI.

B cratbe paccmotpeHa npobnema yObITOYHOCTM AOYEPHErO
npeanpuata OJK v anpobuposan asTopckmit noaxoa (cm. Tabnuua)
PACYETA TEKYLUMX (HE MHBECTULIMOHHBIX) U3BBITOUHBIX 30TPAT MO AAH-
HbIM OTKPBITOM BYXraNTEPCKON OTYETHOCTM. i
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OCOBEHHOGTH COBPEMEHHDIX
AMEPHKAHGKHX KPbINATbIX

PAKET BO3AVLUHOIO
bA3UPOBAHHUA

Anppen UsaHoBuu KacbsaH, k.1.H.,, AO HIMO "MobunsHbie Mndopmaumontsie Cucrems”,
Uropsb Anexcangpoeuu Hecrepos, «.1.H., Mockosckuit ynmeepcuter MBI Poccun umenn B.A. KukoTa

OnucaHa nCTopusi co3aaHus U MPUHATUS Ha BOOPYIXKEHUE COBPEMEHHbIX KpPblnaTbiX paKeT BO3AyLHOro 6asupoBaHus
aMepuKaHCKoV pa3paboTkn. PaccMoTpeHbl UX OCHALLeHue, anropuTMbl (YHKLUNOHUPOBAHUSI U Mpouecc pa3paboTku

MONETHbIX 3aaaHUM.

The article deals with analysis of the process of creating and adopting modern USA airborne cruise missiles. Their equip-
ment, algorithms of functioning and process of development of flight planes are considered.
KnioueBble cnoBa: kpbiiatas pakeTta, 6oeBas yacTb, Mo/ETHOe 3aAaHue.

Keywords: cruise missile, explosive charge, flight plan.

Puc. 1 Kpeinaras pakera AGM-158

AGM-158

AmepukaHckas paketa AGM-158 knacca "sospyx-semns” mac-
con 1020 «kr BbINONHEHA MO CxeMe C PACKPbIBAKOLLMMCH HU3KOPAC-
NONOXEHHbIM kpbinom (pasmax 2,4 m). Paketa npeaHasHaveHa ans
NOPAXEHMA KAK CTAUMOHAPHBIX, TAK M MOBUIBbHBIX Lenen (komnnek-
cos BO, 6yHkepos, GonbWMX 30AHUN, NETKO OPOHUPOBAHHBIX M
HEBOMbLIMX CUITBHO 3ALUMLLEHHBIX OOLEKTOB, MOCTOB) B MPOCTHIX U
CNOXHbBIX METEOYCNOBMAX, HOYbIO M AHEM. PaspaboTumnk -kopnopa-
uma "Lockheed Martin Missiles" (8 pamkax nporpammel JASSM - Joint
Air to Surface Standoff Missile). MakcumanbHas pansHocTs nycka
AGM-158A cocrasnset 500 km, MaKCMManbHAs CKOPOCTb HA TPA-
ekTopmu cootsetcteyeT uncny M=0,85, a kpericepckas - M = 0,65.

Mepsoe nétHoe ucnbiTaHue pakeTtsl no nporpamme JASSM
npoeegero B 2001 r. Hocutenamn AGM-158A sasnsiotcs crpateru-
yeckne 6ombapanposwmkn B-52H (12 paker), B-1B (24 pakersl), B-
2 (16), uctpeburenu F-15E (3), a Takxe Taktuueckue ncrpebutenn F-
16C/D (2), F/A-18 (2), F-35 (2, Tonbko Ha BHELWHEN Nogsecke).

®Prozenax AGM-158 umeer TpaneumesuaHoe ceveHne WMpH-
Homn 0,5 M ¢ 300CTp&HHBIM HOCOBBIM O6TekaTenem "nogoYHoro” Tm-
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na. B KOHCTPYKuMM WMPOKO MCMOMb3YIOTCA COBPEMEH-
HbIE KOMMO3MUMOHHBIE MATEPHANB HO OCHOBE YrNepoa-
HbIX BOJIOKOH. B XBOCTOBOM 4YaCTM pakeTsl yCTAHOBMEH
TypbopeaktusHbiit auratens J402-CA-100 c ycosep-
WEHCTBOBAHHBIM KOMMpeccopom. B ceoé spems sToT
nguratens Taroi 294 krc 6uin paspaboTaH Ang NpoTUBO-
kopabenbHoit paketsl "TapnyH". JoHHbin W-06pasHbii
BO3AyX03Q60PHMK CNOCOBCTBYET CHUXEHMIO PAaMONo-
KQUMOHHO 3aMeTHOCTM pakeTsl. boesas yacTb cmMoHTH-
POBOHA B CpefHEeN YacTn PAKeThl, O HOCOBOW OTCEK MC-
NOMb3yeTCA ANA PO3MELLUEHUS 3MEMEHTOB KOMBWHMPO-
BAHHOM CUCTEMbl YNPOBAEHMA M HABEAEHUS, KOTOPAs
BKJTKOYQET:
- MHEPUMANBHYIO HABUIAUMOHHYIO CUCTEMY HA Nna-
3epHBIX TMPOCKONAX;
- o6 anbHYI0 KOCMUYECKYIO CUCTEMY MO3ULMOHUPO-
saHua GPS;
- penbedOMETPUYECKMI HABUIAUMOHHBIA KAHAM C
PAAMOBLICOTOMEPOM;
- TEMNOBU3UOHHYIO CMCTEMY KOHEYHOTO HABEAEHMS.
rD'J'IFI HABEOEHMNA PAKETLI HA Lenb NPUMEHAIOTCA ANTOPUTMbI KOP-
pPenauMOHHOro cpasHerus nonydaemoro 8 MK-guanasore nzobpa-
XeHus 0bHapyxeHHOro obbekTa (0bnacTu npuuenueaHms) ¢ umero-
WMMKCA B namat 6opTtosoit DBM sTanoHHbIMKM curHaTypamu, 4To
TAKXE MO3BONAET ABTOMATUYECKU Bb|6MpOTb ONTUMAJIbHYIO TOYKY
npuuenvearmns. CoobuiaeTcs, 4To TENNOBU3MOHHAA CUCTEMA Pabo-
TOCFIOCO6HO KAK B MPOCTbIX, TAK U B CITOXHbIX METEOYCIOBUAX. I_IO,D,-
roToBKa NONETHOro 3aaaHms ana paketsl AGM-158A npoussoauntcs
CNeuManMCTamMM aBUALMOHHOM SCKAAPUIbYM COMONETOB-HOCUTENEN.
B 30BMCMMOCTM OT TMNA UENM PAKETA CHAPAXAETCA KACCETHOM
unu yHuTapHOi 6oesoit yactsio (BY). B HacToswee Bpems Ha pake-
Te ycranasnusaetca betonobonHas bY tuna J-1000 ¢ kopnycom m3
cTansHoro cnnasa ¢ pob6askoi sonbdppama. Macca B3pbiBYaTOrO
sewectea - 109 kr. BY J-1000 npu ckopoctn 300 m/c cnocobra
MPOHMKATL B FPYHT CPEAHEN MNOTHOCTU HA mMy6buHy 6...24 M 1 npo-
OUBATD XeNe306ETOHHbIE NMANTLI TONLLMHOM A0 2 M.
C cepeamrbl 2008 r. Ha soopyxenne BBC CLUA nocrynaer mo-
NEPHU3UPOBAHHLIN B pamkax nporpammsl JASSM-ER obpaseu ynpas-
naemor paketsl - AGM-158B ¢ MOKCMMANbHOM AANBHOCTLIO MyCKa Mo-
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psaaka 1000 kM, KOTOPbIM BLINOMHEH C COXPAHEHWUEM MACCO-
rabapuTHBIX NOKA3aTENe (CTapTOBOM MACChl M Macchl 6oe-
Boit yactmnpototuna -AGM-158A. Tpu 3Tom onmmman-
POBAHA KOMMOHOBKQ PAKETHI, O TAKXE YCTAHOBNEH Gonee
SKOHOMMYHBIN [IBYXKOHTYPHbIA TypHOPEakTUBHbIA ABMUIa-
Tenb BMECTO NPEXHEro OfiHOKOHTYPHOrO. YpoBeHb yHUbM-
Kauun ocHoBHbix snementos AGM-158A u AGM-158B
ouenmsaetca Honee yem B 80 %. Pakera ocHawaetcs
MHEPLUMANbHOM CUCTEMOW HOBELEHUS CO CMYTHUKOBOW KOP-
PEKUMEN, HO KOHEYHOM Y4ACTKE TPAEKTOPUM OHA "NOHOBO-
amtca” ¢ nomoupio tennosmsnonHon FCH ¢ asTomatmyec-
KMM POCMO3HABAHMEM LIENM.

CrepyeT OTMETUTb, 4TO MPM Mycke PaKeTbl HA GOsb-
LIYIO AQMbHOCTb BO3HMKAET Npobnema obmeHa nHpopma-
UMEN MEXOy POKETOM M MyHKTOM yrpasneHus. MHpopma-
ums HeobXxoaMMa, B Y4ACTHOCTH, Ana onpeaeneHns bakTa
NoNaAaHMs PAKETH! B Uenb, B ByayLiem v ans nepeHaue-
nMBAHMA B nonéte. Paketa monyuuna nepeaaTymk MoLL-
Hoctbto 25 Bt tuna BIA (Bomb Impact Assessment) u aHten-
HOE YCTPOMCTBO, 06ECneunBaloIME Nepeaady AAHHLIX HO CTPATerv-
yeckuit passenunk RC-135V/W co ckopoctbio no 9600 6ut/c.

Hansrenwee passutne AGM-158 npeaycmatpusaet nostanHoe
HOPOLMBAHME €& 60eBOM 3PDEKTUBHOCTH MyTEM MCMONL30BAHMS 6O-
nee COBPEMEHHbIX TEXHONOTUM U NPUMEHEHMA HOBbIX KOHCTPYKTUBHbIX
PELLEHMI, NO3BONAOLIMX NOPAXKATL MOBUIBHBIE HO3EMHbIE M HOABOL-
Hble Lenn 6e3 MPUMEHEHUS AOPOrOCTOALLMX CUCTEM COMOHABEAEHMS, O
TAKKe NPOM3BOAUTL NEPEHALIENMBaHKE pakeThl B nonéte. [lanHbie 3a-
naum 6ynyT pewatscs Gnaropaps obmeHy nHbopmaumeit yepes obbe-
IVHEHHYIO CETb Nepeaayn AAaHHbIX OOPTOBOM CUCTEMBI HOBEAEHUS PO-
KETbl, COMONETA-HOCUTENA M COMONETOB-PA3BEAYMKOB MOJ YNPOBIEHU-
em yaapHoi cuctemsl "xncrapc”.

boesoe npumenenne paketsl Tuna AGM-158 Gbino otmeueHo B
Cupun. Mo parHbeiM MuHo6opoHsl Poccuu, cnmcok aTakoBaHHbIx
AMEPUKAHLAMM Leneit 6bin BECbMa WKMPOK, 0 3bhEKTUBHOCTL yaapa
OKO3anach 3AMETHO HMXeE 3AsBIIEHHOW AMEPWUKAHCKOM CTOPOHOM.
Tak, B nepeyeHb ATAKOBAHHbBIX LEnei (pasnuuHbIMM TUNaMK pakeT),
I'IpeﬂCTOBJ'IeHHbIH OoTe4eCTBEHHbIM BOEHHbIM BEOOMCTBOM, BOLUIU:
aspogpom Lysanm - coobuiaetcs 06 YHMUTOXKEHMM CPEnCTBAMM
MBO Bcex 4 pakeT 13 4 BbINyLIEHHbIX MO 3TOM Uenu, aspoapom Ly-
menp - couto 12 us 12, aspoppom breit - cbuto 18 uz 18 sanywien-
HbiX pakeT, aspoapom Larpar - coutel 12 us 12 paker, aspoapom
T-4 - couTbl 06e 3anyLLeHHbIe pakeTsl, a3poapom Messe (Heucnonb-
3yembiit) - yHuutoxensl 5 us 9 paket. NMBO aspoapoma Xomc cbuno
13 paket 1316 (cunbHbIX PA3PYLWEHMI HET), M, HOKOHeU, O6beKTh B
HacenéHHbix nyHktax bapse u Ixepamarm 6einm atakosansl 30 pa-
keTamn, 5 nz kotopeix Gbinn cOuTL. Huskui npouerT nepexsata
O6bﬂCHﬂeTCﬂ TEM, HTO O6'beKTb| B OTUX HOCENEHHbIX MYHKTAOX HE UC-
nonb3osanuck, n ux IBO 6eina otHocutensHo cnabon. Mtoro cu-
purckne cunel NBO npetenayot Ha 71 cOutyio uens.

AGM-158C LRASM

AmepukaHckas npoTMeokopabensHas KpbinaTas
paketa (MKP) 6onbwoit gansioctn (Long Range Anti-
Ship Missile, LRASM) & aerycte 2015 r. nonyuuna odu-
umansHoe o6osHaverne AGM-158C. lNepsoHadanbHo
nop 3Toi a66peBnaTypOi CKPLIBANUCL [1BA BAPMAHTA
pakeTsl: LRASM-A - nossykosas npoTtveokopabensHas
paketa Ha 6aze AGM-158 JASSM-ER u LRASM-B -
CBEPX3BYKOBAA PAKETA, KOHLENTYAnbHO Onmskas k co-
setckoi [TKP "Tparut". OaHako TexHonormyeckmne puc-
KM NpW paspaboTke CBEPX3BYKOBOM PAKETbI MOCYUATANM
CIMWKOM BBICOKMMM M pPaBOTH HOA Hel NpekpaTuiu.
Mepsbie ucnbiTanus paketa npowna s 2013 r. B kauect-
e Hocutenein paketst AGM-158C LRASM naseaHbl
crpaternyeckunii GombapamposLmk B-1B (24 paketsl), a
Takxke TakTnyeckme ncrpebutenn F/A-18 (4) u F-35C (2).
Oxupaetcsa, 4to B Grvxaitiem Oyayuiem Cnmcok HOCK-
Teneit LRASM nononHuTca ewé npyms-tTpems camonéra-

Puc. 2 Kpbinarsie paketsi AGM-158C LRASM nog kpbinom F/A-18

mu. Ha saeepwenne scex pabot notpebyercs He MeHee HeCKomb-
Kmx net - oHn 6yayT npogomkatecs ao 2024 r.

Paketra AGM-158C LRASM umeet pnmny okono 4,3 M, maccy
1100 kr, skntouas BY maccoi 454 kr. YcTpoicTteo GUHAPHOM BLICOKO3-
HepreTudeckon dparmeHTMposaHHon bY obecneunsaer petoHaumio
OCHOBHOTO 30PAAA BO BHYTPEHHMX OTCekax Kopabns. MakcumarsHas
aanbHocTh nycka pakets - 1000 km. PeannsosaHbl HECKOMbKO Cxem no-
ncka uenu (neixerne "amerkoit”, crmpansio 1 T.n.). lna npeononenms
anctemsl MBO/TMPO pakeTa MOXET BbINOMHATL TAK HA3bIBAEMbIA MQ-
HEBP "Mopckoro ckonbxenuna” (Sea Skimming). Ha konedHom yuactke
TPOEKTOPUM MONETA Lefb OTCIEXMBAETCA SNEKTPOHHO-OMTUYECKUMM 1
NOCCHMBHBIM PAAMOYACTOTHBIM LATUMKAMM.

BopTosoit komnbioTEP COREPXMT HABOP 3TANOHHLIX M306PaKe-
HUI Luenent. [lna KoMneHcaumm BOSMOXHbLIX OWMOOK HOBEAEHMS MUC-
NOJSb3yeTca He OAHO M30DPaXeHne kopabna, a HEeCKONbKO 3TANO-
HOB, CPOPMUPOBAHHBIX C YYETOM BENMYMHBI OLWKOKM HaBeaeHus. B
Clyy4ae MycKa HEeCKOMbKMX PAKET NPefyCMOTPEH HE3ABUCHMBIN MO-
UCK M 0BMEH MHGOPMALMEN MEXOY POAKETAMM C LENbIO nepesayu
APYT APYTY KOOPAMHAT OOHAPYXEHHOM LEnu.

JlononHUTENbHBIM MPEUMYLLLECTBOM NPOTUBOKOPABENLHOM pa-
keTbl AGM-158C cuntaetca eé nyywas 3aWmMWEHHOCTL OT CPEACTB
o6Hapyxerua MNBO/MPO, 4To CBASAHO C YMEHbLIEHHBIM YPOBHEM
3NEKTPOMATHUTHOTO U MHPPAKPACHOrO uanyuenns. Cunosas ycro-
HOBKKM pAKeTbl NpeacTaBieHa Typ6OBeHTMﬂﬂTOprIM OBUTATENEM
Williams International F107-WR-105.

AGM-154C-1 JSOW-ER
Cemericteo ynpasnaembix 6omM6 AGM-154 JSOW(Joint Stand
off Weapon - eanHoe "octanaenmeaioliee” opyxue) cepmitHo npo-

Puc. 3 Mepsbisi npototvn ynpasnsemor paketsi Raytheon JSOW-ER
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ussoautcs 8 CLLUA ¢ 1999 r. BBC sakynunun 523
60ombb AGM-154AJSOW c kaccetHol 6oesoi
yactbio, Ho ¢ 2004 r. OHM BbILAM M3 NPOrPAMMbI.
B o e Bpema 6ombbl cemenctea JSOW ocra-
AIMCb B YMCAE OCHOBHbLIX BMAOB QBUALMOHHOFO
BbLICOKOTOYHOTO opyxms asmnaurmn BMC u Kopny-
ca mopckon nexotsl CLUA, oHn aktueHO nocTas-
NANMCb OMEPHKAHCKMM COlO3HUKAM. [TnaHupyto-
was 6omba JSOW obnaogoer MakcMMansHOM
nanbHocTbio nonéta 116 km npu cbpackiBaHmm ¢
B6ONbLIMX BLICOT M 22 KM - C MAbIX BbICOT.

B 2004 r. dupma Raytheon npucrynuna «
pa3paboTke ynpasBAsSEMON KpbINATON PAKETHI,
nonyunswein HammeHosanne JSOW-ER, a 8
2008 r. HaYaNUCb NETHBIE UCMBITAHUA €€ OnbIT-
Hbix 06pasuos. B 2017 » 2018 rr. BMC CLUA
3QKMIOYMAM ABA KOHTPaAkTa ¢ Raytheon Ha npo-
BEfEeHME  JEMOHCTPALMOHHBLIX  UCMBITAHMIA
JSOW-ER u no ux pesynstatam 6bin 3aKOYEH
KOHTPQKT HQ NMOMAHOMACLITABHYIO pa3paboTky pakeThl.

JSOW-ER ocHalieHa KOMNakTHEIM TYypHOPEaKTUBHBIM ABMraTE-
nem Hamilton Sundstrand TJ-150, koTtopsiit o6ecneunsaer pakere
aanbHocTh nonéra go 250 mopckux munb (463 km), HO B mnaHax
Raytheon mosepenune pansroctn o 300 mopckmx munb (556 km).
JSOW:-ER coxpaHmna ocHoBHbIE MACCOTABAPUTHBIE XAPAKTEPUCTU-
ku cepuiHon 6ombsl (anuHa 4,06 m, macca 468 kr), Ho ana pasme-
WeHMs ABMraTens M TOMIMBA MACCA NPOHUKAIOWENH GOeronosku
YMEHbLIEHQ.

Cucrema Haseperua JSOW-ER saumcTBoBAHA Y NnaHmpytowen
6ombbl AGM-154C-1, oHaO BKIKOYAET CMYTHUKOBYIO MHEPLMOHHYIO
CUCTEMY, TEMNOBM3UOHHYIO FONOBKY KOHEYHOTO HABEAEHMA, O TaKXe
obopynosaHue aycTtopoHHei nepeaaym aaHHbix Rockwell Collins
Tac Net 1.0, nossonsiouiee oCyLLECTBAATL NEPEHALENNBAHME B NO-
néTe, a TAKXe HABEAEHWE HA MOABMXKHLIE LIEMM.

BaxHenwmum otnmumem JSOW-ER ot paketr cemeitctsa
Lockheed Martin AGM-158 JASSM cuntaioTcs cyLiecTsBeHHO MEHb-
Was Macca U rabapuTsl, 4To 06eCNeYnMBAET BOSMOXHOCTb MOABECKM
BO BHYTPEHHMX OTCEKax HoBeiwmx nctpebuteneint F-35 (camonér
nonyuut ase paketsl). B BMC u Kopnyce mopckoi nexotst CLUA Ho-
cutenamn JSOW-ER pgonxHbl cTaTh McTpebutenn u LUTYPMOBUKM
F/A-18.

Mo coobuwenmsm amepumkanckux CMU, BMC CLLA & desparne
2019 r. 3aK04MAM KOHTPAKT C KOMNaHuen Raytheon Ha 3asepuia-
oWt 3Tan cosaarus kpeinateix paket JSSOW-ER, koTopbie gonxHb
NOCTYNMTbL Ha Boopyxerue "He nosaHee 2023 dpuHarcosoro roga”.

AGM-183A ARRW

Paspabotka wmagenma AGM-183A craprtoeana 13 asrycra
2018 r., korna kopnopaums Lockheed Martin Missile sand Fire
Control nonyunna koHTpakT ctommocteio $480 MnH Ha cospaHue
HoBOW aspobannuctuyeckoit pakeTsl ans BBC. Mpoekt nonyunn Ha-
umeHosanune Air-Launched Rapid Response Weapon - "Opysxue
BbICTPOro PearMpoBaHUs BO3AYLIHOrO 6A3MPOBAHMA", COKPALLEHHO
ARRW. Ha pa6ots no ARRW no nnany oteoaunocs uyTh 6onee
tpéx net. CepuitHbie uspenna AGM-183A nonxHbl Bbinn NOCTynMTh
Ha BoopyxeHue 0o koHua 2021 r., ogHAKO BNOCNEACTBMM CPOKM He-
OAHOKPATHO NMEPEHOCUNCH "BNpaso”.

N3 odprumanbHbiXx MCTOYHUKOB M3BECTHO, 4TO B MioHe 2019 1.
COCTOANCS NepBbI NONET MakeTHoro obpasua paketsl ARRW Ha ca-
monérte-vocutene B-52H. OduupmanbHbii npecc-penus conpoBox-
nancs potomarepuanamu. YTBepXAanocCk, 4TO MAKETHbIM obpasel,
AGM-183A vmeeT rabapuTsl 1 MacCCy, COOTBETCTBYOUME Dyayule-
My 6oesomy mapenmio. OH NOMy4Mn 4aCTb CMCTEM YNPABNEHMS, OC-
TanbHble arperatsl Gbinm 3ameHeHsl mmuTaTopamu. Copoc makeTHo-
ro obpasya He suinonHancs. Llenbio ucnoiranmii 6uina nposepka no-
BEEHUA PAKETbl HO BHELIHEN NoABecke.

AGM-183A npeacraenser coboi a3pobaniMcTnieckyto pake-
Ty C oTAEnaemoi 6GOeBOM YACTLIO, UMAMHAPUYECKUM KOPMYCOM, KO-
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k B-52H c maketom paketst AGM-183A nog kpbinom

HUYECKMM FONOBHbIM OBTEKATENEM U CKNAAHBIMKM CTABMIU3ATOPAMM
B XBOCTEe. B kauecTee ronoBHOM 4ACTM HOMEYQEeTCs MCMOMb30BATH
nnaHupytowmii 6oesoit 6nok Tactical Boost Glide, paspabatsisae-
mbit DARPA. Pasron 6noka no Tpebyembix ckopocTeit obecneunsa-
€TC TBEPAOTOMIMBHBIM ABUTATENEM PAKETL. [10 PA3HBIM OLEHKAM,
paketa umeet guHy 6...6,5 M npu anameTtpe kopnyca okono 1 m u
craptosoin macce 2 1. Coobuwanock 0 TOM, 4TO AANLHOCTL MyCKa
coctasnaet 800 km npu Gannuctnieckom npodune nonéra.

Paketa AGM-183A 6yaeTt ocHALLEHA MHEPUMANBHOM M CMYTHU-
KOBOWM HOBMWIALMOHHOMN CUCTEMAMM, ODBECneynBaloWmMmMmM eé nonét
no 3aaaHHON TpaekTopun. PaHee coobuianocs, uto 6oeson 6nok
TBG moxet passmeaTts ckopocts 1o M = 20 ¢ manespupoBaHrem
HO HUCXOASALLENA YACTM TPAEKTOPUM NEPEA NOPAXEHUEM Lenu 1 By-
[eT CnocobeH HeCTU AAepPHYIO MK 0BbIYHYIO BOEBYIO HACT.

HeobxoaMmo oTMeTHTb, 4To 3anyck "obbiyHoro" 6oesoro 6no-
Ka No BannMcTnyeckon TpaekTopmm Ha aansHocTb fo 800 km B Hac-
Tosuee Bpems He rapanTupyet npopbisa [MBO v MPO npoTtusHuka.
Oxupaetcsa, yto mspnenve 1BG, obnanas Bcemm npemnmyLLeCTBAMM
TMNEeP3BYKOBOrO OPYXMs, CMOXeT 3PbEKTUBHO NMPOXOAUTL Yepes
nobble cucTembl 060pOoHbI. Bhicokas ckopocTs cokpatut gonyctu-
moe spems peakumn MBO u MPO, a cnocobrHocTs MaHEBPUPOBO-
HUA 3ATPYAHAUT NEepexBarT.

B nexkabpe 2019 r. muHobopors CLUA Bbigano kopnopaumm
Lockheed Martin Missile sand Fire Control HoBbIl KOHTPAKT Ha non-
HOMACLITABHYIO Pa3pabOTKy, MCMBITAHWS U MOATOTOBKY K CEPUHHO-
my npoussonctey paketsl AGM-183A ARRW. CroumocTs koHTpak-
1a $988,832 mnH. Mo nnany paboTsl [OMXHE GbinM 3ABEPLWMTLCS K
31 nexkabps 2022 r.

19 mapta 2020 r. BBC CLUA nposenu BTOPOMA MCMbITATENbHbINA
nonért ¢ maketom runepasykosoi pakets AGM-183A, a 8 asrycta
2020 r. - TpeTuit. 3atem nocneposanu nonétel 23, 29 oktabps u 19
nekabps 2020 r.

B miore 2020 r.6binn ornawens nnaxsl BBC CLUA co cpokamu
npoeefeHus npaktuueckmnx nyckos AGM-183A. [Ina npoeenenus
NETHBLIX UCMBITAHMIA 30KA3AHbI BOCEMb OMbITHbIX O6pO3LJ,OB pPaKkeTbl
ARRW, npuyém uetbipe nycka nnanupyertca npomssectn B 2021 r. u
yetbipe - B 2022 r. Hauano nocrynneHus pakeTtsl HO BOOPYXeHWe
BHOBb 6bIIO NepeHeceHo, Teneps yxe Ha 2023 r. PaHee, Bnpoyem,
coobujanocs 06 orcrasarum pabotr DARPA no 6noky TBG ot rpa-
dMKA MPUMEPHO HA TOf. i

Nureparypa
1. Mcnbitanus runepssykosor paketst AGM-183AARRW  Ha
6ombapanposuwmke B-52H. AsnaunoHHbie cuCTEMbI. DKCNPecc-mH-
dopmaums 2021/1/ M.: TocHMNAC
2. Kontpaktsl BBC Ha nocrasky paket LRASM. AsuaumonHsie
cuctemsl. Ixkcnpecc-mHdopmaums 2021/6/ M.: TocHUMAC

Cea3sb c asTopamu: bearam08@40mail.ru
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KOH®EPEHUHA

HCTOPHA ABMALHH W KOGMOHABTHKH B TOPOAE HA HEBE

Buranuii Bnagucnaeoeuu Jle6epes, peancenarens Cekunmn uctopmm asmaumm n kocmoHastkn CMe6d MAET PAH

B 2021-m rogy mbl otmeuaem yxe 60 nert, kak KO.A. Tarapun
nossan Bcex Hac B Kocmoc. Ho 4to6bl coBepLumTs 3TOT TEXHONOrMYec-
KWit ckauok B BeckpaiHee Byayliee, 4eN0BEYeCTBY NPMLLNOCL NPOW-
1 ¢ koHua XVIII . 6onblioi nyTs anuHoto B Bek: OT nepsbix BO3ayLL-
HbIX LUOPOB, NAPMBLUMX B BOMIHOX BO3AYLUHOMO OKEAHA, A0 AMPUXKAD-
fef 1 a3POMIAHOB, CMOCOBHLIX NETATh KYAA YTOAHO M KAK YrOAHO.
MpopoyeckrmMu CTanM COBA PYCCKOTO Y4EHOrO-A3POAUHAMMKA, NPO-
¢deccopa H.E. Xykosckoro: "Henosek nonetur, onMpascs He Ha cuny
CBOMX MYCKYJIOB, O HO CUITy CBOEro pasyma’.

Poccus Bcerna, 3a60TMNACH HE TONMBKO O CBOMX MYCKYNIOX, HO M
PA3BMBANA HAYKM U TEXHOSOTUM, KOTOPLIE MPUBENM HAC CErOAHS K Ofi-
HOM M3 PA3BUTHIX a3pokocMmuueckmx aepxas. bonee 100 net Hasap, B
1908 r., Mbl OPUUMANBLHO BCTYMUAU HA MYTb PA3BMTUS ABMALMM, KOTAQ
B BO3OyX NOAHANUCHL NMepPBbIE PYCCKUE MUIOTLI U A3POMNAHbLI, KOTAA B
Metepbypre 6bin cospan Beepocenitckmit Aspo-Kny6 (c 1909 r. - m-
nepatopckuit (MBAK)). 3atem Gbinu nepebifi B MMPE MHOTOMOTOPHbIN
camonét "Mnea Mypomeu", netns Hecreposa 1 nobeana Hag wrono-
pom, camonételi-rurantel AHT-25, An-22, "Pycnan” n "Mpus", nepené-
o yepes CesepHbiit nomoc 1 nobena & Benukon OtedyectsenHob
BOMHE, NepBble CepUiHble naccaxupckue peaktvesie Ty-104 1 ceep-
x3BykoBOM Ty-144, nepebiii CyTHUK M, HOKOHEL, MEPBLIN YENOBEK B
KOCcMoce. A CKOMbKO ELLE MUOHEPCKMX CTPAHML, MUPOBOM MCTOPMM MO-
kopenua [Natoro okeaHa Gbinm nepes&pHyThl Hawei ctparoi! Mcro-
pus PACNOPAAMAACH TAK, YTO MHOTUE 3T CTPAHMLBI BbINK HAMUCAHSI B
ropogae Ha Hese.

CeroaHst XpaHUTENAMM STOR UCTOPUM SIBASIOTCA HE TONBKO APXH-
Bbl M MY3€M, HO M MHOTUE MCTOPUKM M MOMYNSPU3aTOPsbl A3pOKOCMO-
HABTUKU, 3HAYUTENIbHAA OTEHECTBEHHAA YHACTb KOTOPbIX COCpenOoTO4E-
Ha HbiHe B neTepbyprckoi Cekumm MCTOpHM OBUALMM M KOCMOHOBTH-
K, TAE MPOAOIIKAIOT AENO HAYATOE "KPLINATLIMKU" MPEAKAMM, 3AHUMA-
acb Mctopuen Bospyxonnasanms, Asmaunn n Kocmonastukm (MBAK:
www.ivak.spb.ru).

16 anpens 2021 r. Cekupum "VMicTopus aBUALMU 1 KOCMOHABTUKM"
Cankr-MNetepbyprckoro dunmana MHCTUTYTA UCTOPUM €CTECTBO3HA-
Hua m TexHukn Pocanrickoit Akanemnn Hayk (CM6D MMET PAH) uc-
nonHunock 63(!) rona. I1o cTaperiwee B HALWEH CTPAHE HAYYHO-WUCTO-
puyeckoe COOBLLECTBO YYEHbIX, MO KPLITOM KOTOPOTO HbIHE KOHLe-
HTPUPYIOTCS YUEHBIE HE TONMBKO HALLEN CTPAHLI, HO U CO BCErO MUPQ.

SApkum nokasaTtenem 3Toi 6onbLIOK PABOTHI ABAAOTCS MHOrOUYUC-
fIEHHbIE TPYAbl MCTOPUKOB O3POKOCMOHABTUMKM HO CAWTE CEKUmM, d
Takxe [oknamas Ha MexayHapOaHOM HAYYHOM FOAMYHOM KOHbEepeH-
umn Cankr-lNetepbyprckoro otaenenns Poccuitckoro HauMoHansHo-
rO KOMUTETA MO UCTOPUMU U GUIOCODUM HAYKM U TeXHMKM Poccuitckoi
QKAAEMUM HAYK, TAE YXe MHOTVE rofibl APANBEPOM HAYYHbIX MCCIeno-
sanui asnaetca Cekuma "Mictopus asmaumn u kocmoHasTrkn”. B noc-
nefHUe roapl C € BbICOKOM HAY4HOM TPMOYHbLI NPO3BYYANM OTYETHI UC-
TOPUUYECKMX UCCNIEAOBAHMIA yUEHBIX HEe Torbko [etepbypra n Mocksbl,

néra C.-Metepbypr-Mocksa,
BBEAEHMA BPAYEBHO-NETHOM
akcnepTusbl, nepeoi 8 Poccum
paguonepenaun C CaMONETa
Ha semnio, oTkpbita B C.-IMe-
Tepbypre npw MNonmtexHuuec-
KOM MHCTUTYTE TeopeTuyeckmx
kypcos asuauun um. B.B. 3a-
xapoBa, v T.4. 1 T.n. la mHoro
elwé 03POKOCMUYECKMX COBbI-
TMI 30 npouwejlne Beka
NPOLUNIO B CTPAHE U B MUPE, O
KOTOPbIX CTOMT BCMOMHWTL M
pPAaCCKa3aTh.

M Takas BO3MOXHOCTb
Oynet y BAC HQ OuvepenHoin
koHdpeperunn CIM6PAH, ko-
Topas cocrtoutca 25-29 ok-
Tabpsa cero roga. B stom roay
oHa HasbiBaetcs "Hayka w
TEXHUKQ B rofsl Byps U noTps-
ceHnit" n ByaeT NPoxoamuTb NOA CeHbio 175-neTHux bunees co aHa
POXAEHUA ABYX BbIAQIOLLMXCA POCCUICKMX YYEHBIX: TEONIOra M FOPHOrO
MHXEHepa, NepBoro BIGOpHOro npesuaeHTa Poccuitckon akagemmm
nayk (1917) Anexcanapa Metposuia Kapnunckoro (1846-1936) w
300/107A, 3BOMOLUMOHKCTA, reorpada, MCTOPUKA HAYKM, MPE3UAEHTA
Pycckoro reorpaduueckoro obuiecrtsa, akapemuka Jlbsa CeméHosu-
ya bepra (1876-1950).

HecmoTpst Ha TO, 4TO OHM HE UMEIOT MPAMOTO OTHOLLIEHMS K MOKO-
PEHUIO HEBECHBIX U KOCMMYECKMX MPOCTPAHCTB, TEM HU MeHEee 3T
06UnenHble ATl NO3BONSIOT OBPATUTLCH K UCCIIEAOBAHUIO LUMPOKO-
rO KPYra BOMPOCOB MCTOPUM HOYKM U TEXHUKM B OCODO CIOXHbIX UCTO-
PUYECKMX YCNIOBUAX, B rofibl Bypb U MOTPACEHUH, B NEPENOMHbIE MO-
MeHTbl Hawen uctopun. B XX Beke asaHrapaom 3toi mctopum Gbinu
4YBCTBA M NMOTPACEHMS, KOTOPbIE Mbl OLLYLLIANM NPK NokopeHuu [ 1ato-
rO OKEAHA M KOCMMYECKOTO MPOCTPAHCTBA.

Ha naweit Cekumn "Mictopums asuaumm u kKoCMOHABTHKK" Npeana-
raem Bam BCMOMHMTb O CaMbIx BAXHBIX COBLITUAX B MCTOPMM BO3AYXOM-
FIABAHWS, OBUALMM M KOCMOHOBTHKM. A TAKXE O MIOASX MX COTBOPME-
LUMX, AEAHUS KOTOPbIX BHECIM PELIAOLLMI BKNag B ocBoeHun Heba u
Kocmoca. Ml xaém BaLimx OTKPbITUI, COOBLLEHUI O elé paHee He-
M3BECTHBIX PAKTAX HALIEH MCTOPUM, U BBEAEHMIO MX B HAYUYHbIN 060-
pOT Ha 6naro Bcex Hac.

XKném sawmn 3aseku 1 Tesmcel goknagos ao 14 mions 2021 r. Ha
Cekumio "Uctopus aBmaumm U KOCMOHABTHKM" i

Ces3b ¢ asTopom: lebed2000@mail.ru

Ho n Camapsl, Cmonencka,
Cumbeponons, YnbssiHoBCKQ,
Tynsi, Hosokysweuka, Ap-
ceHbesa, a Takxe [lapwuxa
(Pparuwms), JloHmora (Benu-
kobputanms), Hanbuyn (Ku-
tan), KayHaca, Bunbhioca
(Nurea), Pura (Natews), Knesa
(Yxpauna) v ap.

Bot v B8 3TOM rOAY, KOrAQ
Mbl OTMedaem He Tombko 60
net nonéra O.A. Tarapuha,
Ho 1 165 net co aHa poxae-
HMUA OCHOBATENAd BOEHHOro
Bosgyxonnasanus  Poccum
A.M. KosaHbko, 110-netHne
o6Mnen NepBoOro OTe4ECTBEH-
HOMO MEXAYropOAHEro nepe-

«;Puccuucmru Hauﬁ :
no UCTOPHK U b
HayKi U TEXHUKA
= Poccuitckoit akapemun I-Ia}'lr: _

HAYKA U TEXHM
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JAPYBEXHbIE ABUALLHOHHDIE
TYPBOBEHTUNATOPHBIE ABUTATENN
ANA GBEPX3BYKOBbIX CAMONETOB

(MTPOAONXKEHHE. HAYANO B
(POAOANENNE HA4AO B . TAABbI H3 KHHIH NPOGECCOPA B.A. 3PENOBA

PrAOYBO "Camapckmit HOUMOHANbHbIA MCCefoBaTENbCKMIA yHuBepeuTeT nmenn akagemmka C.I. Koponésa™:
Bnagumup AHgpeeBud 3penoB, 1.7.H., npodeccop Kadeapsl KOHCTPYKLUMM M NPOEKTUPOBAHMS ABUITATENEN NETATENbHBIX ANNAPATOB.

lMpoaHann3supoBaHo pa3BUTUE 3apybeXXHbIX TypOOBEeHTUNATOPHbLIX ABUraTenen AJisi CBepx3ByKoBoro nonéra. OCHOBy
pa3paboTok cocTaBnsiN Hay4YHO-TEXHUYECKUU 3ajesn U NpoBepeHHble B 3KCrayaTauum KOHCTPYKTOPCKO-
TexHosnorn4deckue pelueHus. OCHOBHble ycUNs pa3paboTynKoB HanpassieHbl Ha MPUMeHeHNe HOBbIX MaTepuanoB v
TeXHOJIOrnu, yMeHbLIeHNe KOoNM4YecTBa AeTasied, CHUXKeHUe yAeslbHOW Macchl, MoBbilleHUe 3KCrayaTaynoHHON
TEeXHOJIOrMYHOCTU U PEMOHTONPUIroAHOCTU ABUraTesnen, yMeHbLeHne o6bEMa conpoBoaNTENIbHON JOKYMeHTaLN.

The development of foreign turbofan engines for supersonic flight is analyzed. The basis of the development was the sci-
entific and technical reserve and proven design and technological solutions. The main efforts of the developers are
focused on the use of new materials and technologies, reducing the number of parts, reducing the specific weight,
increasing the operational adaptability and maintainability of engines, reducing the volume of accompanying documen-
tation.

KnioueBble cnoBa: PeakTuBHbIE caMONETbl, ra3oTypOUHHbIE ABUraTenu, ABYXKOHTYPHbIE ABUraTesin, peTpocrneKkTusa.
Keywords: Jet aircraft, gas turbine engines, dual-circuit engines, development retrospective.

B coBpeMeHHOI CBepPX3BYKOBOW BOEHHOM aBMALMM B OCHOBHOM MPUMEHSIIOTCS TYPOOBEHTUNATOPHbIE ABYXKOHTYpPHbIe
ABurartenu ¢ popcaxHon kamepon (TPAA®D). 3T ABUraTeNny XapaKkTepusyoTcsi HEGONbLLOW CTerneHblo ABYXKOHTYPHOCTU (M
= 0,25 - 2,1), obecneymBatoLLell BbICOKME TAroBble XapaKTepPUCTUKN Ha (hOPCaXKHbIX PeXXMMaXx Npu CcBepX3BYKOBOM MonéTte v
YAOBNETBOPUTENbHYIO TOMNNBHYIO 3(p(EeKTUBHOCTb Ha J,03BYKOBOW CKOPOCTU MNONETA; npeaenbHO BbICOKMM 3Ha4YeHneM TemM-
nepaTypbl rasa nepep, Typ6uHon (Tr > 1900 K) 1 BbICOKMM 3Ha4eHNeM CyMMapHOW CTeneH NoBbILeHUs faBneHus (p,s > 35).

B HUX NPUMEHSIOTCS BbICOKOHArPy>KeHHble, C MarnbliM KONTMYeCTBOM CTyMeHen KOMMPeccopbl C perynmpyemMbiMu Hanpas-
NAWMMN annapaTtaMv, Majo3MUCCMOHHBIMN KaMepaMn cropaHus, 3¢ eKTUBHbIMU OXNaXKAaeMbIMU OQHO- UIN ABYXCTY-
neH4YaTbIMy TypOUHaMU, ABYXPOTOPHHOM (C MPOTMBOMOJIOXKHOIO BPaLLEeHUsI ABYXOMOPHbIMU POTOPAMM BbICOKOIO AaBNeHUs!
1 TPEXONOPHbIMWN POTOPaMWN HU3KOrO AaBlieHNs) N TPEXPOTOPHOMN (C ABYXOMOPHbIMM POTOPaMM BbICOKOTO 1 CPpeAHero aaB-
neHVs N TPEXONMOPHbLIMU POTOPaMM HU3KOIO AAaBNeHNs1) KOHCTPYKTUBHOMN CXeMbl.

B coBpemeHHble TPAAD npumeHsitoTcs popcarkHble Kamepbl CropaHusl CoO CMeLLeHVeM ra3oBOoro U BO3AYLLIHOrO NOTOKOB;
perynupyemble C ynipaBnsieMblM BEKTOPOM TSIV peakTUBHbIE COMa; BbICOKO3((eKTNBHbIE LidpoBble CUCTEMbI yNPaBIeHUS,
KOHTPOJS U [UarHoCTUKN ABUraTens.

MpumeHeHWe NepefoBbIX METOA0B pacyéTa B coYeTaHNEM C ONTUMAalbHbIMU KOHCTPYKTOPCKO-TEXHONOrM4YeCKUMU peLue-
HUSIMM 1 MPOrpeccUBHbIMM MaTepuanamMu, obecneynBaeT YpesBbIiHaHO Maylo yaenbHylo Maccy asurartenen (go 0,01 kr/H)
MpY BbICOKOW HaAE&XKHOCTU 1 NPOCTOTe dKCrlyaTauuu.

Mo>kHO yTBepXXAaTb, YTo coBpemeHHble TPAAD siBnsioTCcs 06pa3LamMy camMbiX NepefoBbIX U NepcnekTUBHBIX J0CTUKe-
HUN UH)XEHEPHOW HayKN N TEXHUKW.

AKTyanbHbIM SIBNSETCA aHaNM3 KOHCTPYKTUBHO-TEXHONOMMYECKNX peLleHU, TeHAEHLU pa3BUTNS OCHOBHbIX NapameT-
pOB 1 06nacTn NprMeHeHUs1 aBUALMOHHbIX ABUraTeniei, KOTopbIivi NPefAcTaBieH Ha NpuMepe pa3BuTus 3apyoexHbix TPOOAD.

B KHUre onucbiBaeTcs gesitenbHocTb General Electric u Pratt & Whitney (CLLIA), Rolls-Royce (Benuko6putaHusa), SNECMA
(dpaHuus), a TaKXke pspa apyrnx 3apybexXxHbIX KOMMaHUM B 061acTy co3aaHnsa aBuaumoHHbIX TPAA M BoeHHOro Ha3HavyeHus.

MocTpoeHbl NMHUK TPEHA,0B N3MEHEHNSI OCHOBHbIX NapaMeTPOoB 3TUX ABUraTenen U NnpeacraBieHbl HEKOTOPbIe UX Nepc-
NeKTUBHblE KOHCTPYKTUBHbIE CXEMbI.

Pe3ynbTaThl NpeasaraeMoro uccnefoBaHUs MOryT ObITb None3Hbl CTyAeHTaM, KypcaHTaM, acnMpaHTam U npeno-
paBaTtenam BY3oB, MH)XeHepHO-TEXHUYECKMM PaboTHUKAM, a TaKXe LUIMPOKOMY KPYTy unTaTenemn, MHTepecyowmumMn-
sl aBMALMOHHON TEXHMKOMW.

Mpunstbie ycnosHbie 0603HaUEHMS OCHOBHBIX NAPAMETPOB ABMraTENS: 1.3.7. F101-GE-102

Tara cramueckas Ha pexxvme dopcaxka (Mr=0, Hr=0) P Ina ynosnetsopeHus Gonee XECTKUX SKCMNYATAUMOHHBIX TPe-
YaenbHbii pacxos Tonnmea Ha pexxvme dopcaxa (Mn=0, Hr=0) Coao 6osanunit pupma General Electric u BBC 8 1976 r. Hauanu nporpam-
Tara cramueckas Ha makcumansHom pexxvme (Mm=0, Hr=0) P my paseutma F101-GE-102 (pucyrok 1.42) [18, 21, 22]. C 1977 no
Y nenbHbIi PACXOA, TOMIMBA HAt MAOKCHMOTTBHOM PEXUME Coresn 1978 rr. mBMraTens npoxoaun AEMOHCTPAUMOHHbBIE MCTLITAHMS.
YrenbHbii pacxom TOMIMBA HA KPEMCEPCKOM PEKUME e 11porpamma npomomxanack o 1981 r. ¢ uenbio ysenuuerHua Ha-
Pacxon Bo3myxa HO MOKCUMAITBHOM PexXmme G, AEXHOCTH SNEMEHTOB [IBUFATENA U CHUXEHUA 30TPAT HA 3KCMIyaTa-
Temneparypa rasa nepes TyPOUHON HO MAKCHMOTBHOM PEXMME T UMIO MPM COXPAHEHMM XAPAKTEPUCTMK ncxoaHoro asuratens F101-
CreneHb ABYXKOHTYPHOCTH m GE-100.

CyMMApHOs CTeneHb NOBBILLEHMS NOMHOTO AGBNEHMS B KOMMpeccope Tl Oeuratens F101-GE-102 6bin cHabxéH HOBbIM Heperynupye-

CreneHb MoBbILLEHUS AOBMEHNS B BEHTUIATOPE T, MbIM BO3yX03AO0PHUKOM CO CTABUNUZMPOBAHHBIMU CKAYKAMM Y-

Yacrora spatuerms potopa, 06/muH n NOTHEHUS, B KOTOPbIX MCKIKOYEHbI CIIOXHbIE 3NIEMEHTbl PEryIMPOBa-

Macca gerrarens Mg HUS M MMEETCSH MCKPMBIEHHbBIA BXOQHOM KQHAN ans ymeHblierus DI1P

Ona L CAMONETA BO PpPOHTANBHOM MIOCKOCTH. DTO NOTPe6OBANO BHECTH

Ivomerp D, HEKOTOPbIE U3MEHEHMA B KOHCTPYKLMIO NMEPENHEro Kopnyca ABMra-
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MBHAS Cxema

TENs W y3en BEHTUAATOPA.

Mcnonbsosanue  pOAMOMOrNOLLAIOWMX  MATEPUANOB B
koHcTpykumun B-1B B cpasHerun ¢ B-TA 6bino ysenunuero Ha 85%.

MameHeHa Takxe KOHCTPyKumMs roHgon. Ha pucyrke 1.43 noka-
30Ha Cxema Bo3ayxo3abopHukos asuratenei camonértos B-1A u B-
1B. KoHcTpykums peakTMBHOrO Comna MoaHOCTbIO M3MEHEHA W Y-
pouieHa. TypbynenT-
HOCTb BO3[YyLWHOro noTo-
KO 30 CTHIKOM KPbINQ C U3-
MEHSIEMON  CTPEeNoBUA-
HOCTbIO U MPOCTPAHCTBOM
MeXay COCEAHMMM Conna-
MM MOPOXAANAa Mynbca-
UMM LOBNEHMS, MPUBOAMB-
wme Kk Bubpauum conna.
[nsa pewenuns 310N npob-
nembl AIMHA ero Hapyx-
HbIX CTBOPOK BbINA YMEHb-
wera ¢ 1190 mm go ~ 890
MM, O TOMLLMHA YBENMYEHQ.

Moandukaumns F101-
GE-102 ans nepsoro camonéra sapuarta B-1B, kotopeiit Gbin noct-
poeH B 1984 r. n 6bin nepenar 8 BBC 8 1985 r., 6bina cospaxa B
1983 r.

Stot TPOOD ontummsmposar ans pabotsl npu M=0,8 Ha ma-
non eeicoTe. [Ing 0BTOHOMHOrO 3AaMycKa ABMraTEned MCMonb3OBa-
nuck ase 6optosbie BCY dupmbl Garrett AiResearch mowroctsio no
294,2 kBt (400 n.c.), obecneuneaioLe Takxe NPUBOL ABAPUIHOTO
anekTporeHepaTopa. BosgyxozabopHuku Heperynupyemsie, ¢ u3or-
HYTBIMM BO3AYLUHBIMU KQHANAMM U S-0BPA3HBIMM NEPEropOAKAMM,
SKPAHU3UPYIOLLMMM BEHTUNATOPBI ABUIATENENH AN yMEHbLIEHUA pPa-
AMONOKALMOHHOW 3AMETHOCTM CAMONETA.

[na 6bicTPOro 3anycka ABMraTeNen B HMLWE HOCOBOM OMOPbI
LACCH YCTAHOBEHA KHOMKA €AMHOrO 3aMycKa.

Moaudukaums F101-GE-102 npeacrasnset coboi AByxpOTOPHbIH
TPOOD co creneHbio aByXKOHTYPHOCTH Okono aByx (pucyHok 1.44). Oc-
HOBHbIMM KPUTEPUAMM KOHCTPYKLMM BbiNu JOArOBEYHOCTb M paboToc-
NOCOBHOCTL MPU COXPAHEHMM BBICOKOM TEMNEPATYPbI TYPOMHBI.

Pucyrok 1.43 - Konpurypaums
BO3/lyx03060pHMKOB ABMraTenes i cCamMonéTos
B-TAu B-1B

OnemeHTbl KOHCTPYKuMMTPOO®P F101-GE-102 u ux otnnuue
otF101-GE-100 [19, 21, 25]:

BeHTunstop - aByxcrynenyatsiit. MismerneHa kpyTka nepeaHei u
304HEN KPOMOK PABOYMX NOMATOK NEPBOM CTYMEHU U COKPALLEHO
yncno nonatok BHA ¢ 20 go 17. Jlonatkn BHA 1 paboure nonatku
BEHTUNATOPA 3AMEHAIOTCA MHOMBUAYANBHO. KOpI'IyC BEHTUNATOPA
BLIMOJIHEH C MPOAOSIbHBIM PA3HLEMOM.

Komnpeccop ocesoit, nesatucrynenyatsiid. Jlonatku BHA u HA
NepBbIX TPEX CTYNEHEN MOBOPOTHLIE M MOTYT 3AMEHATLCA MHAMBUAY-

HCTOPHA

anbHo. PoTop cransHoit, 6apabaHHO-AMCKOBOrO TMNA, U3TOTOBIEH
C NMPUMEHEHWEM CBAPKM TpeHuem. LWcku M3 HUKenesoro cnnaea
DA-718. Kopnyc komnpeccopa ¢ NpoAosbHbIM PA3bEMOM, Neped-
HAR CEKUMA KOPMYCA NUTASA M3 TUTAHA, 3AAHAS - M3 CTANU.

Kamepa cropanus konbuesas, kopotkas. Cmeceobpasytoulee
YCTPOMCTBO, C HEMOCPEACTBEHHBIM BMPLICKOM TOMAMBA. BHelwHssa
CTEHKQ XAPOBO# TPyBbl COCTOMUT M3 TPEX CBAPHBIX KOMbLEBbIX CEK-
UM, M3rOTOBNEHHBIX PACKATKON m3 Hukenesoro cnnasa. Cekumu
NOABEPralOTCA 3MEKTPO3PO3UOHHON M MexaHmdeckon obpaboTke
ANA NPUAGHUA MM OKOHYaTensHOM dopmel. Oxnaxpatoume oTeepc-
TUA BbIMOJIHEHbI NA3EPHbLIM CBEPJIEHNEM. B oTnnymne OT ABuratTend
F101-GE-100 ocywectsneHa tennosas sawmta kameps. Kopnyc
KAMepPbl CTOPAHKA BbINOHEH M3 PACKATAHHbIX KOJbLEBBIX CeKLIMl:i.

TypbuHa KoMnpeccopa OAHOCTYNEHYATASR, BHICOKO HATPYXEH-
Has. Paboune 1 connosblie TONaTku NOMAbLIE, C KOHBEKTUBHO-MNEHOY-
HoiM oxnaxaeHnem. OTBEPCTMA MNEHOYHOTO OXNAXAEHUA AMOMET-
pom 0,254 - 0,875 MM B paBounx 1 CONNOBLIX TONATKAX BbINOMHEHbI
nasepHeiM ceepnernem. Paboune nonatku narotosneHs M3 ycosep-
weHcTBoBaHHOrO Hukenesoro cnnasa DSRB011 ¢ nanpasneHHoM
kpuctanmuzaumeir. OpraHusaums MIEHOYHOTO OXIAXKAEHMS NO3BO-
SUNA CHU3UTL TEMNEPATYPY B 30HE BLIXOAHOM KPOMKM paboumnx no-
natok npumepHo Ha 110°C. Temnepatypa rasa nepen TypOGUHON Ha
B3NETHOM pexmme cHmkeHa Ha 33°C no cpaBHEHUIO C aBuraTenem
F101-GE-100. D101 3anac no3sonseT yBenmumTs B3NETHYIO TAry HA
4% 6e3 yxyaweHus [ONroBeYHOCTH. [UCkM M3roTOBNEHBI M3 HUKENe-
goro cnnasa DA-718, a B aeuratensx Tpetben napTum (HauMHas C
COpPOK BTOPOTO) BHOBb MPMMEHEH MOPOLIKOBbIA HWUKENEBbI CNNaB
Rene 95. Koxyx TypBGUHbI COCTOUT M3 CETMEHTOB M OXTAXAAETCA A1
YNPOBAEHMA PAAMANbHBIMKM 3a30PaMU. MexXpemoHTHbI pecypc,
cornacro tpebosanunam BBC CLUA, cocrasnan 3000 .

TypbuHa BeHTMRATOPA - ABYXCTYNEHYATAs, HEOXIKAAEMAs.
PaGoune nonatku nepeoi CTyNEHW WM3rOTOBREHb M3 YCOBEPLIEH-
cTBOBAHHOTO Hukenesoro cnnasa DSR8011 ¢ HanpasneHHo kpuc-
Tannusaumnen. Paboune nonatku ¢ 6aHAAXHBIMM NOAKAMM M 3OMEHS-
IOTCA MHAMBMAYANBHO, COMNOBBLIE NONATKM BTOPOM CTYNEHM - Cerme-
HTHBbIMU TPYNNAMM.

DopcaxHas kamepa - 06LLas, CO CMELIEHNEM NMOTOKOB HAPYX-
HOrO M BHYTpeHHero koHTypos. CMecuTens NOTOKOB NenecTkoBoro
tuna. CMeweHne NpoUCXOANT B CEYEHMM PacrnonoxeHua cTtabunm-
30TOpOB MnameHu. BocnnameHenune TonnmMea HauMHAETCA C BHYT-
PEHHEro KombLa CTabMnM3aTopos nnamerHu. Hanuume paamanbHbix
CTa6MAU30TOPOB B MOTOKE BHYTPEHHErO KOHTYPA yNyyLIaeT 3anyck
KAQMEpPBbl M YCTOMYMBOCTb rOPEHMs B BBICOTHBIX ycnosumax. Obecneun-
BAETCA MNGBHOE M HEMpPEepLIBHOE BO3PACTAHME TEMMNEPATYPbl BO
BCEM AMANA30HE YBENWYEHNS CTeneHn GOPCUPOBAHMS.

Mo cpashenmio ¢ peuratenem F101-GE-100 8 dopcaxHoit ka-
mepe aeuratens F101-GE-102 yctpareHbl HU3KOUACTOTHbIE MynbCa-
UMM ACBREHMS, BOSHWUKABLUME B PE3YNbTATE HEONTUMANBHOTO CMeCe-
0BpPa30BAHUSA B HOPYXHOM W BHYTPEHHEM KOHTYpPaX. DTa npobnema
6bina pelweHa NyTém nepepacnpeneneHns TONIMBA M YCTAHOBKOM
30 PACMLIUTENAMM CMECUTENEN TOMMBA M BO3AYXA.

PeaktueHoe conno ceepxssykosoe, perynupyemoe. OHo coc-
TOMT M3 ABEHOALATHM NEPEKPLIBAIOWMXCA CTBOPOK 63 ynnoTHEeHM.
Conno geuratens F101-GE-100 nmeno 8 cTtBOpok € ynnoTHeHUsMM.
YNnoTHEHMS NPEXAEBPEMEHHO U3HALLMBANUCE U Tpebosanu Gonee
4ACTOrO TexHMueckoro obcnyxueanms. Yucno petanei conna cok-
PALLEHO, YTO MO3BOMNO YMEHbLWUTL ero maccy Ha 38,5 kr. Ins yn-
PABNEHUA COMNOM MCMOMb3YIOTCS LECTb CUAOBbLIX MPUBOAOB BMECTO
socbmu ana conna TPOO® F101-GE-100. Conno paccumtaHo Ha
GONbLUYIO JONTOBEYHOCTD.

CucTeMa ynpaBneHMs MAPOMEXAHUYECKAS C SNEKTPOHHbIM
koppektopom. B otnmune ot geuratens F101-GE-100 seepero ycr-
pPONCTBO, KOHTpONMpyowee nepemewierne PY[, tak kak PYbl ve-
Thipéx asuratenei 6ombapanposumka B-TA asTomatmyeckn nepe-
mewanuce 6onee 4OCTo, Yem NPEANnoNaranock NPM NONETAX NA Ma-
MOV BLICOTE HOA PASNMYHBIMKM PenbedaMM MECTHOCTM.

DKCnAyaTauMoHHAs TEXHONOMMYHOCTD. [lna obecneyerus BbICO-
KO CTEeNeHu SKCMNYATAUMOHHOM FOTOBHOCTH CTPATEMMYECKOTO HOM-
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6APAMPOBLUMKA NPEAYCMOTPEHA BO3MOXHOCTb MCMOMb30BAHMS CUC-
TEMbI LEHTPAMM30BAHHOTO KOMMIEKCHOTO KOHTPONS, NO3BONAIOLLEN
NepMoaNYECKN NPOBEPATL TEXHUYECKOE COCTOSHUE ABUIATENs W on-
penenaTb TEHAEHUMU USMEHEHNS Ero NaPAMETPOB.

Stanel passutus gemratens F101:

Mionb 1970 r. Beinaua sakasa BBC CLUA Ha paspabotky asu-
ratena F101-GE-100.

Anpenb 1972 r. Vicnbitanme nepesoro geuratens F101-GE-100.

1973 r. Mpeanétroe ucnuitanme aeuratens F101-GE-100.

Hexkabpb 1974 r. MNepebit nonét 6ombapanposwmka B-1 ¢
TPOO® F101-GE-100.

Aeryct 1970 r. 3asepwenne mcnuiranmu asuratens F101-GE-
100 no nporpamme "Tposepka uspenua”. Hauano HenpepbiBHOI
Texruueckoit nosoakn (CED) aeuratens F101-GE-100.

Hos6ps 1976 r. Paspewenune Ha npoussoactso Gombapam-
poewwka B-1. Beinaya 3akasa Ha npowmssoacteo TPOAD F101-GE-
100.

Mionb 1977 r. MNpuoctaHoska npouseoacTsa 6ombapampos-
wuka B-T.

Mapt 1981 r. 3asepuieHne HenpepbIBHOM TEXHUYECKOM 1OBOS-
kn geuratens F101-GE-100.

Anpenb 1981 r. 3aBeplueHre NPOrpaMMbI IETHBIX MCMLITAHWEA
6ombapamposumka B-1B.

Okta6pb 1981 r. Pekomenagauus npesuaenta CLUA o npous-
soactee 6ombapamposmka B-1B. Hauano nosopkm TPOOAD F101-
GE-102 no nonton nporpamme (FSD).

®Pespans 1982 r. Buigaya 30Kka3a HQ BLINOSHEHWME AOBOAKM
neuratens F101-GE-102 no nonHoi nporpamme.

Anpenb 1982 r. [Nonyyenune sakasa Ha npomssoactso TPOOD
F101-GE-102.

Jeto 1983 r. 3aseplenne 150-40COBLIX UCTBITAHMI HO BLICOT-
HOM CTeHae.

Centa6pb 1983 r. 3asepwenne posoaku asuratens F101-GE-
102 no nonHoi nporpamme. MocTaska Nepeoro CEPUMHOTO ABMIa-
tena F101-GE-102.

C camoro Hauana nporpamma F101 Geina opreHTMposaHa Ha
TEXHOJIOMNIKO, KOTOPAd CHuXana BOSﬂel;ICTBMe BbIXJTOMHbLIX TA30B U
WYMQ M yNydwana TOMIMBHYK 3KOHOMMYHOCTL. [euratens mano-
ObIMHbIN, ObLlee KONMYeCTBO BbIGPACHIBOEMbIX B ATMOChEpPY Be-
LLLECTB M3 HErO 3HAYUTENBHO MEHbLLE, YEM Y APYTUX PEAKTUBHBIX ABU-
ratenei. Bcneactene [OCTATOYHO BHLICOKOW CTEMEHM ABYXKOHTYP-
HOCTW OH UMEET OTHOCUTENLHO Cnaboe MHPPAKPACHOE M3NyYeHHe.
Yposerb wyma asuratens F101 Ha HedbopcuposaHHOM pexume
CPABHUM C YPOBHEM LLIYMA ABUFATENEN MPOXAAHCKUX COMONETOB.

Takxe 6bIM yCOBEPWEHCTBOBAHB MHOTME TEXHONOTMYECKUe
npouecch u3rotosneHus asuratens. B npoussopnctee aetanei wmc-
NoNb30BANACH WTAMMNOBKA, UTbE KOPMYCHbIX ,EleTOJ'Ielji. npoKaATKa
KONbLEBLIX CEKLUMI U NTO3EPHOE CBEPNEHME.

B 1982 r. dupma General Electric einonHuna nosepHsim ceep-
NEeHMEM OKOMO 4 MH. OXNOXAQKOLMX OTBEPCTUIA B TYPOMHHbLIX NO-
natkax. K cepeaune 80-x rogos 310 uncno gocturno 25 - 30 mnx. ot-
sepcTuit B rog. OCHOBHOE MPEMMYLLIECTBO AAHHOMO cnocoba 3ak-
nioyaetca B ero 6onbwom rmbkocTu, GeicTpoTe U unctote obpaborT-

Tabnunua 13 - OcHoBHble napameTpbl camonétoB Rockwell B-1A u
B-1B[18, 19, 23]

KM MO CPABHEHMIO C 3MEKTPOIPO3UOHHBIM CMOCOBOM UK CBEPNEHM-
€M 3MTEKTPOHHBIM JTYHOM.

Mepebiit cepuitbiin asuratens F101-GE-102 6bin noctasnex
BBC 8 Hauane okTa6ps 1983 r. Pupma General Electric u komaHgo-
BaHME aBMAUMOHHBIX cuctem opyxus BBC CLUA satpatunm Ha ero
nccnenoBarus, paspaboTky, MCMLITAHUS M NPOM3BOACTBO Gonee 13
net (skniouas pabotsl no ucxogHomy sapuanty F101-GE-100). Ons
100 6ombapamnposwmkos B-1B 6bino usrotosnero 469 gsuratenen,
30KynKa KoTopbix 6bina 3aseplieHa B gekabpe 1987 r.

Pykosogutens nporpammel paspabotku aeuratens F101 otme-
™, 4yto dupma General Electric seinonnuna obasatenscrsa nepep
BBC CLUA no ykasaHHOMY OBMIATENIO M BHECNA CyLLECTBEHHbIN
Bkian B cosnanne 6ombapanposuimka B-1B B ycranosnerHbie cpo-
kn 6e3 npesbileHns BI0aXeTHbIX accurHoBaHui. OCHOBHAA Npuum-
HO 3TOTO CBA3AHA C MCMONb3OBAHMEM NMPOTPAMMbI YCKOPEHHbIX MC-
noirannin AMT (Accelerated Mission Test), npeaycmaTpusasLuei nc-
MbITAHUA B YCNOBKUAX, MOKCUMASTbHO I'Ipl/I6J'|l/I)KeHHbIX K PEAbHbIM.

Mcnbitanus no nporpamme AMT 6binn npoeefeHsl B 06béMe,
cootsetcreytowem 10 rogpam skcnnyataunm camonérta B-1B. Hapa-
6oTtka geuratens coctasmna okono 800 4, 3 Hux Bonee NONOBUHLI
- HO MOKCHMOIbHOM pexmme. HYucno skmoueHunit GopCaxHoi Kame-
pbl coctasnano 4713, uucno nonHbix "Tepmmuyeckmnx umknos" paboTsl
(noa TepmmyeckUM LMKNOM PABOTHI MOHUMAETCA NOCIEA0BATENbHBbIM
NEepPeBOA ABMraTENS C PEXMMA MAJOrO rA30 HA MOKCUMMATbHBIA pe-
XM 1 0bpatHo) asuratens - 9427. OBbEM UCMBITAHUIA B BHICOTHOM
kamepe coctaeun 150 4. Otmedaerca, yto TPOOD® F101-GE-102
MOTYT 3aMyCKATbCA APYr OT Apyra v Takmm obpasom camonét B-1B
MOXET BbiTb NOArOTOBMEH K B3NETY C NOMOLLbIO Nto60M 13 ABYX Gop-
ToBbix BCY, pasmewénHbix B NepeaHei 4actu CnapeHHon roHaosb
ABMraTENEen U AHANOMMUHBIX MPUMEHEHHBIM Ha camonéTe B-TA, Ges
O3POLPOMHOTO MYCKOBOTO YCTPOWCTEA.

[suratenu onTMMM3UpPOBAHLI HO PABOTY NPK CKOPOCTH MNONETA,
cooteetcreytowen uncny M=0,8 Ha mansix seicotax. [Npu ckopocTu
nonéta, cootsetcTaylowen uncny M=1,2, soccTtaHosneHne B HUx
OABNEHMA PE3KO yXyALaeTcd, XOTa Tara gsuratena OCTaTo4yHa an4g
PA3roHa CaMONETA 10 CKOPOCTH, NpeBbiwatoLen yucno M= 1,2.

BosHukwas B xone néTHbix McnbiTanuin camonéra B-1B npobne-
MQ, CBA3AHHAS C MOBPEXAEHUSIMU ABUrATENS U3-3Q MOMAAAHMUS B HE-
rO MOCTOPOHHMX MPEAMETOB, PELIANACH MO3TAMHLIM (TPU 3TANA) U3-
MEHEHWEM KOHCTPYKLMK: NEPBbI 3TAN BKIOYAN U3YYEHHE MPUHATO-
rO BPEMEHHOTIO NONOXEHNA YCTAHOBKK NMEPENYCKHbIX CTBOPOK, B KO-
TOPLIX AN KPENAeHWs UCMOMb30BAHLI BONTH HAMBONLLLIErO ANAMET-
Pa, AONONHUTENbHbIE WAAOL 1 6e30NacHBIe pacyanbHble Kpenne-

Tabauua 14 - OcHoexbie napameTpsl geuratenei F101-GE-100 u
F101-GE-102 [15, 19, 21, 24]

Mpumerenne North American Rockwell
Oeuratens F101-GE-100 F101-GE-102
Py . kH (krc) 136,5 (13900) 136,9 (13974)
Cyaokr/kH u (kr/xrc 4) 224,4 (2,2) 251 (2,46)
Py, kH (krc) - 77,4 (7900)
Casn Kr/kH u(kr/xrc u) 56,1 (0,55) 57,3 (0,5¢)
Cyn-Kp - )

G, kr/c 159 161,5

T. K 1647 1672

m 2 1,91

s 26,8 26,8

Ty >2 2,31

ngn/ Mg - -

M e KT 1995 2018

Lo M 4,595 4,59

Dy M 1,400 1,402
D, M 1,070 1,135

Top, HOQNT CTEHAOBbIX 1972 1982
MCABITAHUI

lopbl Hayana npounseoacTea 1970 1983

Paspabotumnk North American Rockwell
Camonér B-TA B-1B
Mepsebiit nonér, r. 1974 1980
M3rotoeneHo, wr. 4 100
Macca nycroro, kr. 64860 87090
MakcrmansHas B3néTHAs Macca, Kr. 176800 216365
Macca 60eBoit Harpy3ku, Kr. 34020 60700
AxTPOO®P General Electric AxTPOO®D General
Cunosas ycraHoska F101-GE-100 Electric F101-GE-102
MakcumanbHas ckopocTb KM/ 4. 2300 1328
DansHocTb, KM 9817 12000
Motonok, M 18900 18290
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Hua. Ha sTopom sTao-
ne npeanaranocs
obopyaosaTt aaTum-
KOMM TOHAOMbI BUIa-
Teneit camonéra B-1A
Ne 1 ana 6onee Tuwo-
TENbHOTO  M3yYeHus
A3POANHAMMYECKMX
YCNOBUI B KAHANAX
BO30yX030a60pPHM-
KOB, B KOTOpPbIX Pa-
6otaoT crBopku. Pe-
3yNbTATH NETHBIX UC-
MBITAHWI LOMKHbI ObINW ONPEAEnUTL, OCTABAATL MW NMOCTOSIHHBIM MPW-
HATOE BpEeMeHHOe nonoxeHwe cTeopok. [lapannensHo ¢upma
Rockwell ocyuwiectenana tpetwit 3Tan - M3MEHEHME KOHCTPYKUMM
CTBOPOK, U3TOTABNIMBAS MX B BUAE MOHONMUTHBIX OTIMBOK C HEOOMb-
MM KOSTMYECTBOM OTAeNbHbIX aetanein [17 - 23].

Paspabareisanmcs cneayowme moamnbukaumm camonéros B-1:

B-1A (npousseneHo 4 mawmHsl). Bepcus, noctpoerHas no usHa-
YONBHOMY TEX3QAAHMIO, C PErySIMPYEMbIMUA BO34yXO306O0PHUKAMM U
MAKCMMQTbHOM CKOpPOCTbio nonéta M = 2,2. B kavectse cnctemsl cna-
CEeHUS SKMMAXA YCTAHABAMBAMACH OAHA KATAMYLTUPYEMAs KAMNCynd, B
KOTOPOW COMONET MOKUAQIM BCE YETHIPE UNIEHA SKMMAXA BMECTE.

B-1B (npouseeaero 100 mawwu). [NepecmoTpeHHbiit BapuaHT
B-1, c npumeHeHEM TEXHONOTMI PAAMONOKAUMOHHOM MANO3AMET-
HOCTM M MaKCMManbHoM ckopocteio M = 1,25, PeanmszosaHa koH-
uenuus camonéta manoebicotHoro npopsiea [MBO nocpeactsom
BO3MOXHOCTM NOMETA HA CBEPXMANbIX BBICOTAX C OTMBAHMEM pernbe-
da mecTHoCTH. [na cnaceHus 3KMNaXa MCMONb3yeTcss CUCTEMA M3
4EeTbIPEX MHAMBUAYANbHbIX kaTanynsTupyembix kpecen ACES I, Hag
KOXIbIM M3 KOTOPbLIX PACMONOXEH CBOW NMEPCOHANbHbIN QBAPUMAHbIN
niok. Bo Bpems nonéra kaxasii uneH skunaxa 3adUKCPOBAH B CBO-
EM Kpecrne v MOXeT KATamnynbTMPOBATLCA HE3ABMCMMO OT OCTOSb-
Hbix. [MokuHyTb B-1B 0aHOBpEMEHHO BCEM 3KMMAXEM HEBO3MOXHO;
NPEAyCMOTPEHO MOOYEPEAHOE KATAMYNbTUPOBAHME: CHOYANA CUAS-
Lpe C3aAM ONepaTopsl BOOPYXEHUs 1 OBOPOHHLIX CUCTEM, 3aTEM
MUAOTLI - 4TOBBI YEHBI SKMMAXA HE MO BPE3ATLCS APYr B APYra.
30 Bpems UCNOMb30BAHUA NEPCOHANbHbBIE KATAMYNLTUPYEMbIE KPEC-
na ACES Il pokazanu cBoto HAAEXHOCTb M HU3KMIA YPOBEHb TPABMM-
POBAHMS YENOBEKA MPU KATAMYNbTUPOBAHUM.

B-1R (npoexT, R - o603Hayaet "pernoHansHeiin”). BapuanT, sbia-
BMHYTHIN B Ka4YecTse mopepHusaumu B-1B. B-1R momxen nonyuuts
Hosble PJIC, pakeTsl knacca Bo3ayx-Bo3ayx v Hoeble asuratenw Pratt
& Whitney F119. MNpeanonoxuTensHo, AAHHLIM BAPMAHT CAMONETA
OyneT MMeTb MAKCUMAnbHYIO ckopocTs M=2,2, HO aanbHOCTb Noné-
Ta 6ynet Ha 20% meHblue, 4eM y NPEALIECTBEHHMKA.

PucyHok 1.45 - Conna asurarenes F101-GE-102,
YCTAHOBMIEHHbIX Ha camonéTe B-1B

1.3.8. Cemeiicteo F404-GE-400

Kak otmedero B pasgene 1.3.2, komnanus General Electric Ha
6ase rasoreHepatopa-gemorctpatopa GE1 8 1964 r. cospana
neuratens-gemoHctpatop GE?, craswmii ocHosom ans paspaboTku
TPOAD YJ101 ana camonéra Northrop YF-17.

HanbHeiwmnm passmtem storo asuratens, cran TPOOD F404-
GE-400 (pucyHok 1.46), paspaboTtannbiit Ha ocHose TPAOP YJ101
C WMCMOMb30BAHMEM HAMBONEE COBEPLIEHHBIX TEXHMYECKMX peLue-
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HUM, 3ANO0XEHHbIX B
KOHCTPYKUMIO
TPOOD F101 w
NepcnekTUBHOTO
rasoreHepartopa
ATEGG.
Oeuratenem
F404-GE-400 ocHa-
LLEH camonéTt
McDonnell Douglas
F/A-18 Hornet (pu-

PucyHok 1.48 - Cxema pacnonoxeHus pgsurateneii Ha camonére F/A-18 Hornet

3asoackoe obosHaueHune camonéra - Model 267, cospemen-
Hoe obosnadenne - F/A-18 (F/A- fighter attack - mctpeburens-
WTYPMOBUK) - OMEPUKAHCKMI nanybHbiiin cTpebutens-6ombapam-
POBLMK M WTYPMOBKK, paspaboTanHbii B 1970-x rogax.

OCHOBHBIM MOAPSAUYMKOM MO NMPOU3BOACTBY COMONETA ABNSETCS
komnanua McDonnell Douglas. Komnanus Northrop ysacrsosana s
ero paspabotke (nona 30%) u 8 npoussoactee (nons 40%).

B HacToswee Bpems 9BnaeTcs OCHOBHbIM 60EBLIM CAMONETOM
BMC CLUA. 210T caMonér coctouT Ha BOOPYXeHuM paaa cTpaH Es-
ponbl U A3um, NPUMEHANCS B BOEHHbIX onepaumax B Jlueuu, Mpake,
IOrocnasum.

Mepsbiit nonér F/A-18 Hornet cosepwmn 18 Hos6pa1978 r. MNep-
BbIN CEPUIHBIN COMONET noaHanca 8 Bosayx 12 anpenal980r., a 8 mae
HOBblE MALLMHBI Havanu noctynats 8 BMC (pucyrkm 1.49, 1.50).

[Mocne cHatma ¢ BoopyxeHus wrypmosukos A-6 8 1990-x rr.
F/A-18 octanca emamMHCTBEHHbBIM CMNEUMANU3UPOBAHHBIM YAAPHbIM
camonétom BMC, a nocne sasepuuenns skcnnyataumn ncrpebute-
neit F-14 8 2006 r. oH ocTancs eguMHCTBEHHBIM BOEBbLIM CAOMONETOM,
BOA3UPYIOWMMCS HO OMEPUKAHCKMX OBMAHOCLOX AO BCTYMIEHUS B
ctpoit uctpebuteneit F-35 Lightning Il.

J"'h:"_ rd

PucyHok 1.49 -Bsnér napei F/A-18 ¢ nany6bl aBuaHocua, Ha KOTOPOMH BUAHBI
F/A-18u F-14
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Cunosaos yc-
TAOHOBKO CAOMONE-
TO  COCTOMT M3
LOBYX ABUraTenewn
F404-GE-400 mo-
LY N bHOMH
KOHCTPYKUMM,
pa3paboTaHHbIX
dupmon General
Electric cneupnans-
Ho ans F/A-18.

PucyHox Mocaaka F/A-18 Ha nany6y asuaHocya

Tabnmua 15 - OcHoBHble napcme[Tg)bl camonéra
’

Oeuratenn

PA3AEneHbl TUTA- s L s

7,26 - 30]

HOBOM MNPOTMBO- Paspaborumk McDonnell Douglas
NOXAPHOM Nepe- MepBbii nonér, r. 1980
FOPOAKON. Taru MarotosneHo, wr. >2000
OIHOTO ABMraTE- Macca nycroro, kr. 10455
MakcumanbHas B3néTHAS Macca, Kr. 25400

N4 AOCTATOYHO

Macca 6oesoit Harpysku, kr. -

A BoIspae- 2xTPAAP G | Electri
.. X eneral Electric
HUA COgAOJ‘IeTO Ha Cunosas ycraHoBka FA04-GE-400
CBOtO basy. MakcumanbHas ckopocTb KM/ 4. 1915
Boesoi paguyc, km 720
MoTonok, M. 15240

HIGH PRESSURE
COMPRESSOR F404-GE-400 se-

nsetcs  ABYXpoO-
TOpHbIM  TypbO-
BEHTUNATOPHbIM
ABUTATENEM MO-
LY N bHOMH
KOHCTPYKUMM — C
dopcaxHoi Ka-
Mepoit (pucyHok
1.51).

AP F404-GE-400

MBHAS CXeMa

Vieemremd oo
dmaserep THI (]

Crenem m )
veemrerm ¢ 0.2 30 034

Jnasetp veennes
g

PucyHok 1.53 - MameHeHMns B KOHCTPYKUMM
TPOO®P F404-GE-400 no cpasHenuio ¢ YJ101
DnemeHTbl KoHcTpyKumn TPOOP F404-GE-400
(pucynku 1.52 - 1.56) [4, 20, 26 - 30]:
BospyxosabopHukm camonéra F/A-18- Gokosbie nonykpyrisie

Heperynnpyemsle, PAcnonoXeHbl Noj KOPHEBbIMM HAMABIBAMM KPbl-
na. OTcekaTens NOrPAHUYHOTO CIOA BLICTYNAET NEPEL KAX/bIM BO3-
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AyX03060PHUKOM MPUMEPHO HA 1 M M OTBOAMT NOrPAHUYHBINA CIOM
blo3enaKa, HANPOBAAS €ro BBEPX M BHM3 OT BO3LyXO3A60PHMKA.
HenocpeactsenHo nepepn Bo3nyxo3a60pHUKOM OTCEKATENb MMEET
nepdopaumio, 4epes KOTOPYIO OTBOAWTCS COBCTBEHHbIM MOrPAHMY-
HbI cnoit otcekaTens. [nockocTts oTcekaTens coctasnset yron 5° ¢
HAMPOBNEHWEM HEBO3MYLLEHHOTO MOTOKA 1 obecneunsaeT Nnpeasa-
pUTENbHOE CKATUE BO3LYXA NPW CBEPX3BYKOBOM CKOPOCTH MONETA.

BenTunsatop - tpéxcrynenuatsiit. B Hanpasnsiowem annapare-
NEPBOM CTYMNEHW BEHTUAATOPA NEPBOHAYANBHO NMPUMEHANMUCH NMOBO-
POTHbIE ONATKM, O MOTOM OT 3TOrO OTKA3anuch. Paboune nonatku
CMNOLWHbIE, LUIMPOKOXOPAHbIE, U3TOTOBNEHBI M3 TUTAHOBOTO CM/ABA.
Paboune nonart-
KM NepBOM CTyne-
HU CHOBXEHbI aH-
TUBMBPALUMOHHbI-
Mu nonKamu,
PACMNONOXEHHSbI- .
MU HO cpefgHeMm ] . HinWiR
pagmyce. Awa- oL |
IS Frovoc 154 Bermurop FAO4-GE400 |
pa F404-GE-400
no cpasHeHmio ¢ anametpom serTunatopa TPOAD YJ101 6bin yee-
nmyen Ha 23 mm, a ero macca - Ha 10,5 kr - Bcneacteue yanmHeHms
NONATOK BCEX TPEX CTyMneHewn.

Komnpeccop - cemmctynenyatsiii. Cpbis NOTOKA HE OTMEYANCs Aa-
xe npu peskux nepemetueruax PYIL us nonoxenus, cootsetcrayioule-
ro PEeXMMy MONETHOTO MaNoro rasa (mpu ckopoctu nonéta 220 km/uy), B
NONOXEHWE PEXMMA MAKCUMATbHOM (POPCUPOBAHHOM TATU M OBPATHO.

Kamepa cropaHums - konbuesasi, KOMNAKTHARA, 6€30bIMHAS, AMO-
metpom 584 mm, anunoit 330 mm 1 maccoit 64,4 kr. Xaposas Tpy-
6a M3roTOBNEHA M3 MExaHUYeckn 06pPaBOTAHHLIX KOnel,

Typ6buHa koMmnpeccopa - ogHocTyneHyatas. Eé connossie 1 pa-
6oune NONATKU UMEIOT KOHBEKTUBHO-MNEHOUHOE oxnaxaeHue. luc-
Kn TypOMHBI U3ro-
TOBMIEHbI U3 XQ-
POMPOYHOro Mo-
POWKOBOTO
cnnasa Rene 95,
paboune nonat-
KM - MOHOKpMC-
TanMyeckue.

Typ6buna
LYY T T Y Y TR O ——
Paboune nonatku
C KOHBEKTUBHbIM OxnaxaeHnem. Connossle NoONATkK CnasiHel nonap-
Ho. [Mametp TypbuHbI MO CPABHEHUIO C AMAMETPOM TypOUHbI
TPOAD YJ101 yeenmuen Ha 10 mm, a e€ macca - Ha 6,4 kr. Paboune
nonaTtkk TypOUHbI YCOBEPLUEHCTBOBAHBI C LENbIO MOBLILIEHWS -
bEKTUBHOCTM AEMNIUPOBAHUA KONEBAHUI M UMEIOT YTONLLEHHYIO
KOPHEBYIO 4ACTb.

®DopcaxHas KAMepa UMEET CMECUTENb MOTOKOB HAPYXHOTO U
BHYTPEHHETO KOHTYPOB, YNbTPADUONETOBLIN CUTHANM3ATOP Miame-
HU 1 COOTBETCTBYIOLLYIO JIOTMYECKYIO LEMb YNTPOBAEHUS ANS NPEAoTs-
paulerus xéctkoro 3anycka. PopcaxHas kamepa UMeeT yaoBneT-
BOPMTENbHbIE XA-
PAKTEPUCTUKM
3QMyCcKA HA Bbl-
cote go 13700 m
M CKOPOCTMU noné-
Ta po 280 km/u.
CreneHb dopcu-
POBAHMA PABHA
1,65. [Ouametp
kamepsl Ha 58
nsuratens YJ101.

Mpu poBOAKE AN NOAABNEHMUS BEICOKOUYACTOTHBIX MOMNEPEYHbIX KOMNe-




BaHM HO pexrme NONHOro GoOPCHPOBAHMS NPM 6OraTON CMECH 13-
MeHEeHbI KOHGUIYPALMs M PACMONOXEHWE OTBEPCTHI B AHTUBUOPO-
LMOHHOM 3KpaHe pOpPCaxXHOM KAMeps.

Cunosas cuctema. [puratens MMeeT Tpm CUIIOBLIX KOPMYCa, TPU
OMopbl U NATb NOALIMAHKMKOB (prcyHok 1.57).

PeakTtueHoOe conno - ceepxseykosoe, perynupyemoe. OuameTp
conna no cpaeHeHuio ¢ anametpom conna asuratens YJ101 ysenuuen

Pucyrok 1.57 - KoHctpyktmeHas cxema F404-GE-400

Ha 63,5 mm. CTBOPKM COMNG NEePemMeLLaoTCs TMAPABIMYECKMM MEXa-
HU3MOM. PerynmposaHue conna ocyLuecTBnseTcss B 30BUCMMOCTM OT
uncna Mn. Co-
OTHOWEHKE
nnowaaen con-
na cocrasnseT
1,62 (pucyHkm
1.58, 1.59).
Macca
dopCcaxHOM
Kamepsbl 1 con-
f0 No cpasHe-
HUMIO C OBMraTe-

- - nem YJIOI 6uina

= | yBenMueHa Ha
PucyHok 1.58 - Bug Ha asurarenm FA404-GE-400 co cropoHsi conna 2 3 1«r
B .

CucteMa ynpaeneHus - 3neKTPOHHO-TMAPOMEXAHUYECKAS.
MacnsHas cuctema - umpkynsuMorHas. [1peaycmMoTpeHs Tpu
MOCHsHbIE MONOCTH ONop.

MyckoBas cuc-
Tema - obecne-
ynBaetr  BO3-
MOXHOCTSD
BLICTPOrO U Ha-
LEXHOro 3anyc-
KQ OBUraTensd B
nonéte nyTém
- MCNOMbL30BAHMS
g aBTOpPOTALMUM
5 oT Haberaoue-
ro NOTOKA BO3-
AyXd, PAcKpyT-
KM C MOMOLLbIO
BCMOMOraTeNb-
HOWM CMNOBOW yC-
TAHOBKM, NOAQYM BO3AYXA OT paBOTAIOLLErO ABUIrATENS K BO3MAYLUHO-
TYPEMHHOMY CTAPTEPY HA HEPABGOTAIOLLEM ABMIATENE M BCTPEYHOTO
3anycka npu seibere potopa.

Marepuansi. C uenbio noesiweHus paboTocnocobHOCTH ABUIa-
Tens B yCNOBWAX MOPCKOTO KIMMATA Ero NEPeaHMil KOpnyC U3roTOB-
neH u3 cnnasa Inco7 18, a ana usrotosneHns Kopobku NPMBOAOB MC-
NONb30OBAH QJIIOMUHMEBBIM CMNAB.

HagéxHoctb. Bpema mexay otkasamu asuratenein F404-GE-
400, MCNONb3OBAHHBIX NPU OCYLUECTBAEHMM NMPOrPAMMBI AOBOAKM
uctpebutena F-18, npubnusunocs k 300 4. npu gocTuxenun asura-
Tenamun obuwei Hapabotkm 10 000 u. 8 anpene 1980 r. B toT nepu-
Off TEXHUYECKMMM TPEBOBAHMAMM BPEMS HAOPABOTKM MEX[y OTKA3a-
MM K MOMEHTY BOCTMXEHMA Takoi obueit HapaboTku NpeaycMaTpu-
BASIOCb PaBHbIM 75 u.

B ansape 1980 r. F404-GE-400 npoxoamn 1000-4acosoe ycko-
peHHoe skcnnyataunoHHoe mcneitanne (AST - Accelerated Service
Test), noaTBepamsllee HOAEXHOCTL ABUrATENs B MONETE W €ro

Pucyrok 1.59 - Pesynerar nonanatms pakersi [3PK "Crpena-2" 8
conno nesoro asurarens F/A-18 s xoge "Borinbl B 3anmse” (1991
r.). Camonér, cepmitHbiri N216405 1 BepHyncs Ha 6a3y m 6bin
otpemonTposaH [30]

HCTOPHA

3KCMNYyaTAUMOH-
HYIO TEeXHONo-
TMYHOCTb.

Bo Bpems
MCNBITAHUMN
NPOU3BOAKUITOCH
u3mMepeHune Ko-
NMMYEeCTBEHHbBIX
nokasaTtenen
HOOEXHOCTU M
ob6cnyxueae-
MOCTU ABUraTe-
n4a.

Pucynok 1.60 - Ucnbiranme F404-GE-400 Ha 6opTy asuaHocua

Ieuratens
COAEPXMT CUCTEMYy KOHTPONS COCTOSHMS ABMraTens B nonéte
(IECMS), koTopas uKCHpYyeT KPUTUYECKME HEUMCMPABHOCTM M OTC-
NEeXMBAET CPOK CyxObl feTanen.

B oTceke cMnoBOIt YCTAHOBKM UMEIOTCSH CUCTEMBI OBHAPYXeHUs
M TYLEHUS NOXApPQ.

Pecypc. MexpeMoHTHbIN pecypc ABUrATENS B HOYANbHBIM Nepu-
on skcnnyataumu coctasnan 1500 u. MexpeMoHTHIN pecypc nose-
neHnoro asuratens pased 3000 u.

O6cnyxueanmne. Yaobcrso obcnyxusanna F404 obecneunsa-
€TCH BO3MOXHOCTbIO pa3bopku ABMrATENS HA WeCTb 6NOKOB-MOoay-
neit, HanMuYMem OAMHHAALATU MIYKOB Ans BOPOCKOMMUECKOro Oc-
MOTPQ, NPUMEHEHWEM YCTPOMCTE AMArHOCTUKM, PACMONOXEHUEM ar-
PEraToB B HWUXHENR YacTW ABMUraTens, UCKIOYEHMEM BO3MOXHOCTM
HEeNPABMALHOIO COEAMHEHMA LITENCENbHLIX PA3bEMOB, OTCYTCTBUEM
NPOBOMOYHBIX KOHTPOBOK KPEMEeXHbIX AeTanei, B3aMMO3ameHse-
MOCTbIO NEBOrO M MPABOrO ABMIATENEMN, BO3MOXHOCTLIO OBCYXMBA-
HUA OBUTATENA KAK B BEPTUKANIbBHOM, TAK U B TOPU3OHTANIBHOM MOS0~
XEHMSAX, OTCYTCTBMEM HEOBXOAMMOCTHU B HANAHCMPOBKE NPU 3aMeHe
moayneit. [lsuratens moxeT GbiTb 3aMeHeH 6pUraaoi U3 yeTbipex
mexanukos 3a 21 muH. (pucyrku 1.60 - 1.62, 1.72).

Bo Bpems memoHcTpauun obcnyxXmMBaemocT1 ABUraTens, npo-
BefeHHoM B koHue 1979 r., Bpems, 3aTpaYeHHOe Ha ero TexHUYec-
Koe 0B6CnyXuBaHMe, 6biNO 3HAYUTENBHO MEHbLLIE HOPMATUBHOTO.

Bpema Heobxoaumoe Ans 3aMEeHbl 3aM4ACTel COCTABAAET: BEH-
Tinatop - 2,3 yaca cunamm 3-x yenosek; KBL - 12,6 vaca cunamm 3-
X 4enoBek; - kamepa cropaHus - 6,9 yaca cunamm 2-x yenosek; TBL,
- 6 yacos cunamu 3-x yenosek; THJ - 3 yaca cunammu 2-x yenosek;
dopcaxHas kamepa - 1 yac cunamu 3-x yenosex.

K 2010 r. 6bino usrotosneqo 6onee 4000 nsurateneir, kotopsie
umenm obwmi Hanét 6onee 12 mnH. yacos. B cootsetcTBIm C peluerm-

PucyHok 1.61 - a) - pemoHTHas 6purapa Ha 6opty asmarocua Kitty Hawk nepen
ycraHosko# asurarens F404 na uctpeburens F/A-18.6) - MoHTax asurarens

emM, MNPUHATBIM
BMC CLLUA s
1985 r., B npo-
M3BOACTBE
TPOOD  F404
HQ CBOWX 3QBO-
[AX MO TEXHONO-
rMn OUPMBI
General Electric
Y4aCTBYET KOM-
NaHms Pratt-
Whitney.

-—p-quq"—

PucyHok 1.62 - ﬂanrar;na F404 Ha 60pty asuaHocua
Abraham Linkoln




HGTOPHA

Oeuratens F404-GE-400 takxe NpUMEHANCA HA 3KCNEPUMEH-
TanbHbix camonérax: Grumman X-29A ¢ obpaTHoit cTpenosua-
HocTblo  (pucyHok1.63) wu  ceepxmanespenHom  Rockwell-
Messerschmitt-Belkow-Blohm X-31A (pucyrok 1.64).

[sa noctpoenrHbix camonéra Grumman X-29A npoxoannu nét-

HEHMs TPAEKTOPMM NONETA, CyMeeT PAHbLIE, HEM MALLMHA OBbIYHOM
CXEMbl, 30HATb BHIFTOAHOE NOMOXEHME 419 ATAKM B BMxKHEM Boto.

Tabnmua 16-OcHosHele napameTtpbl camonétosX-29A u
X-31A[44 - 47]

Pazpabotumk Grumman Rockwell-MBB

Hble ucnbitaHma no nporpammam NASA u BBC CLUA. Mepsbin nonér Comonir X29A X31A
camonérta coctosanca s 1984 r. Mporpamma ucneITaHMit Nnepsoro ca- Tlopawr nonér, - 984 7990
monéta 6uina sasepwera 2 nekabps 1988 r. nocne BbinonHeHWs Varorosneno, . 2 >

254 nonétos, sBToporo camonéra - 30 centabps 1991 r., nocne gbi- Macca nycroro, xr. 3250 5175
nonHenus 120 nonétos. O6a camonéTa B HACTOALLEE BPEMA HOXO- [ pov— 3074 7228
OATCA HO KOHCepPBAUMM B NETHO-UCCNEAOBATENLCKOM LEHTPEUM. Macca 6oeson Harpy s, Kr. - -
Oparnnena (Dryden) [44, 45]. 1xTPAO®P General 1xTPAOP General

Ha camonérax X-31A 6bina npuMeHeHa CUCTEMA OTKIIOHEHUS Cunosas ycranoska

BEKTOPA TArM ABuratensd ¢ UCrnonb30BAHNEM TpéX NOBOPOTHbLIX rA30-

Electric F4A04-GE-400 | Electric F404-GE-400

. MakcumansHas ckopocTs KM/ 4. 1932 2752
BbIX PYNEN, YCTAHOBAEHHBIX 30 COMMOM aguraTtens (pucyHok 1.65).
Pynu Gbinn M3rOTOBMEHBI M3 MATEPUANA YIIEPOA-YINIEPOS C TEMNo- Boesoi paauyc, km - -
3QALWMTHBIM MOKPBLITUEM M MMENM CTAMbHBIE BKIQAbILLM ANs Land npu- Moronok, m. 16670 12190

BOAOA. 3TO CUCTEMA NO3BOMIANA OTKITOHATL CTPYM BbIXOOALLMX rA30B B
noboM Hanpasnenmun Ha yron go 10° oTHOCKUTENbHO MPORONLHOM
ocu aBuratens ¢ obecneyeHmem nonepeyHon COCTABNMSIOWENR CUlbl
Tarm 5o 17 % oT BenuunHbl nonHon cunsl tarn. OTKIOHeHWe BekTopa
TAMN MCNOMB30OBANOCH HE TONIbKO ANA yNpAaBliEHUA NO TAHIAXY U PbIC-
KQHbIO, HO M KAK BO3AYLUHbIM TOPMO3 COMONETA.

Mepsbiit nonér X-31 coseplumn ¢ UCMLITATENEHOMO A3POAPOMA
dupmbl Rockwell B Manmaene (Palmdel) 11 oktabpsa 1990 r., BTopas
MawuHa Hauana netats 19 sHeaps 1991 r. B ansape 1992 r. 06a
camonéra X-3TA nepesenu w3 [Manmaena s ueHTp Dasapaca
(Edwards), 4To6b MCNONB30BATL MCMBITATENLHYIO MHPPACTPYKTYPY,
kotopyto npenoctasmna NACA. B anpene nayanucs nonértsl npwm
NOCTOSIHHO YBENMYMBAIOLLMXCA YIIAX OTOKM HO 30KPUTUYECKUX pe-
xumax. B utore 8 centsabpe TOro xe roaa nonyuuiu yHUKQnbHbIA pe-
XWM: cTabUAbHLIA NOnéT npw yre Tanraxa 70° (yrmom ataku 310
yXe HO3BATb TPYAHO) - MPUYEM MUNOT PA3BOPAYUBAN MALIMHY MPAK-
Tnyecku Ha 360°.

Crano acHo, 4To UCTpebuTtens, 0BNaaarLMn CUCTEMON M3Me-
HEHMA BEKTOPA TATU, CMOXET OPUEHTUPOBATLCSA HA Lenb 6e3 name-

Mopaudukauun aeuratens F404-GE

PucyHok 1.66 - Cxema F404 c yacTmyHbIM Bbipe3OM

Tabnuua 17 - OcHosHble napameTtpsl asuratener F404-GE-400,
FA04-GE-400D u FA04-GE-402 [4, 17,26 - 31, 41]

— —— McDonnell McDonnell Douglas
Mpumerenue Douglas F/A-  |A-6F A-4-S1, F-19A
18A/B Hornet F/A-18C/D Hornet
Osuratens F404-GE-400 F404-GE-400D F404-GE-402
TR Pg , kH (kre) 70,7 (7260) 6/¢ 78,7 (8014)
Cyaokr/kH u (kr/xrc 4) 204 (2,0) 6/ 177 (1,74)
Py, kKH (Krc) 47,1 (4800) 48,1 (4900) 48,9 (4980)
C,psam Kr/KH u(kr/kre u) 86,7 (0,85) 82,0 (0,804) 83(0,814)
Cyap - - -
G, kr/c 64,4 64,4 -
T, K 1656 1603 1717
m 0,34 0,34 0,34
Ts 25 - 26
m, - - -
an/an - - -
Mg, kr 989 814 1035
: Ly M 4,033 2,26 3,90
a) ) D,y M 0,884 0,884 0,89
PucyHok 1.64 - IxcnepmmentansHbizi camonét Rockwell-MBB X-31A: 5}
_ sre: 6] - 5 axr M - 0,787 -
a) - B nonéte; 6) - MOHTAX ra3oBbIX pyneM
Ton HOQNT CTEHAOBBIX 1977 1986 2003
MCNBITAHMIM
Togpl Hauana 1980 ) ;
npousBsoacTea

Ieuratens F404-GE-400D otnunuaetca ot TPOAOD F404-
GE-400 otcytcteMeM POPCAXHON KAMEPbl, PA3HbLIMM Y31AMK
KpenneHus, HanMYnem rmapOMEXAHUYECKOM 1 UMPPOBOMA 3nekT-
pontHon CAY [17, 31].

CucteMa ynpaBneHus COCTOMT M3 MOMHOCTbIO 3AMEHSIOLMX
APYr APYra rMapOMEXQHMYECKON M UMPOBOM SNEKTPOHHOMN CUCTEM.

KOMI'IJ'IeKCHbIe KBOJ'IMCbMKOU,MOHHbIe MCMBbITOHUA HOAYOIUCb B
1986 r., néTHble ucnbitanma - 8 1987 r.

Pucyrok 1.65 -Cuctema oTknioHeHus Bektopa Tar1 asurarens Ha camonére X-3 1A:
a) - Bng c6oky; 6) - Bun co croporsi conna TPAAP F404-GE-400
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Mpumenenne: camonér A-6F.

GrummanA-6F Intruder Il ("HesBaHbIl roCTb”) - BAPUAHT PAAUKAL-
HOM MOAEPHM3ALMM OMEPHKAHCKOTO BCENOrOAHOMO NANyEHOrO LUTYPMO-
Buka A-6E (pucyrok 1.67), npeanoxertbirt 8 cepepmre 1980-x rr. MNep-
BbI NONET 6bIN coepluéH B asrycte 1987 1.

70T CaMON&T nomkeH Bbin 3amennTs ctapsiit Infruder ¢ TypGopeak-
TBHbIMKM puraTenamu Pratt & Whitney J52-P-8A na sapuanT ¢ Typbo-
BeHTUNATOPHbIMK BecdopcaxHbimm asuratensmn General Electric F404-
GE-400D, yto obecneunBano CyuecTBEHHOE YBENUUEHUE MOLLIHOCTM U1
YAYYLWEHME TOMMBHOM SKOHOMUYHOCTH. BbiNo NOCTPOEHO NATL OMbITHBIX
camonéros, nocne yero BMC CLUA otkasanucs oT 3Toro BapuaHTa,
npeanouTs eMy paspabaTbiBABLUMICA MO TEXHONOMMM "crenc” nepcnek-
TMBHBIM WTypmosuk A-12 Avenger Il [48].

F404-GE-
402/102
(pucyrkn 1.68,
1.71,1.72).
Heuratens
C yNyYWeHHbI-
MM xapakTe-
PUCTUKAMMU
(EPE)  wumeer
Gonbwyo TArY,
- YAYUYWEHHY IO
Pucyrok 1.67 - Grumman A-6E, nporotunA-6Fintruder Il TOMNNUBHYIO
35KOHOMMYHOCTb
1 PACLUIMPEHHBIE BO3ZMOXHOCTMU BHINIONHEHUSA MONETOB A4S CAMONE-
To8 F/A-18C/D Hornet (pucyrkn 1.69, 1.70). On coxpanseT npose-
pPEeHHbIE KOHCTPYKTUBHbIE pelerus 6asosoro F404, B To xe Bpems
06ECNeynBaeT MOBLILEHHYIO TATy 30 CYET YIyYLEHHOTO TEPMOAK-
HOMMYECKOTO LUMKIA M MOBLILLEHHON TEMNEPATYPbI. DTH YNyyLIEHHs
XOPAKTEPUCTUK 63 noTepu AONTOBEYHOCTU CTANMM BO3MOXHbIMM
6naArofaps NPUMEHEHUIO HOBEWLLMX TEXHOMOMI U MATEPMANOB B
Typb6MHHOM U popcaxHom YacTax aeuratens [4, 34].
F/A-18B 1 F/A-18D- gpyxmecTHblie MOaMbUKALWM OAHOMECTHBIX MCT-
pebutenen-6ombapamposimkos F/A-18A u F/A-18C, cootsetcreeHHO.
Camonértsl npeaHasHadens ans BMC v kopnyca mopckon nexotsl CLUA

PucyHok

HCTOPHA

Aeurarenu cemeiictea F404 B OCHOBHOM NPUMEHSIIUCH
HA pasnuuHbix moaudpukauusax camonéros F-18:

Tabnuua 18 -OcHoBHblE NOPAMETPLI COMONETOB
F/A-18C/D Hornet [6, 7, 28 - 30, 38]

Paspabotumk McDonnell Douglas
Camonér F/A-18CHornet F/A-18D Hornet
Mepebii nonér, r. 1986 1987
MarotosneHo, wr. >2000 1479
Macca nycroro, kr. 10455 10800
MakcumanbHas B3néTHAS Macca, Kr. 25400 25400

Macca 6oesoit Harpysku, Kkr. - -

2xTPOO®P General 2xTPOA®P General
Electric F404-GE-402 | Electric F404-GE-402

Cunosas ycraHoBka

PucyHok 1.7 1-Pabota asurarenesi Ha
’ $opcaxHoM pexmme

.

Pucyrok 1.69 - F/A-18C Hornet
weeruapcknx BBC

—]

Pucynok 1.70- F/A-18D Hornet

TPAO® F404-GE-402 Ha nany6e
asMaHocLa

Pucyrok 1.72- [MoarotoBKa K UCMIBITAHMAM

MakcumanbHas ckopocTb KM/ 4. 1915 1950
Boesoi paguyc, km 720 740
MoTonok, M. 15240 15240

YF-18A - onbitHbIl nctpebutens.

F/A-18A - onHomecTHbIN UcTpebuTens-bombapamposumk. ns
BMC un KMI (kopnyc mopckoit nexotsl) CLLUA noctpoen 371 camo-
nét (1980-1987 rr.).

F/A-18B (npexHee ob6osHaderne TF-18A) - aByxmecTHbIN yue6-
Ho-60esoi BapuaHT camonérta F/A-18A. Ins BMC » KM CLUA
noctpoero 39 cepuirbix F/A-18B.

F/A-18C - opHOMECTHBIN MHOTOLENEBON UCTPebUTens C yco-
sepwercTsoBaHHbIM BPDO 1 Boopyxeruem. MNepsbiit nonér - 3 cen-
Ta6pa 1986 r., noctasku Havanmcs 21 centabpa 1987 r. u 3akoHuu-
namce B8 2000 r. C koHua 1989 r. Bhinyckaetca B8 mommdmkaumm
"NightAttack" ¢ 06opynoBaH1eM A1s BCEMOTOAHbBIX HOUHBIX YAAPOB.

F/A-18D - geyxmectHbiit BapranT camonéta F/A-18C. Mepsbiit
nonér - 6 mas 1988 r. Mocrasku Hauyanuce B nekabpe 1989 r. u 3a-
koHumnuce B ceHtabpe 2000 r. Boinyckaetcs ¢ obopynosarrem ans
BCEMOrOfHbLIX HOYHBIX yAapos. Moaneukauus ans KMl npoussoaut-
cs 6e3 KOMAHAHOrO NOCTA YNPABNEHNA CAMONETOM B 3aaHEN Kabu-
HE M NPefHA3HAYEHA AMs BbINOHEHKS TOMbkO GOeBbIX 3a4a4, TOraa
kak moamndukaums ana BMC umeeT aoiHoe ynpasneHmne u ncnosb-
3yeTCs TONMbKO Afs TPEHUPOBOUHbBIX 30404,

F/A-18E Super Hornet - MogepH13npoBaHHas Bepcus Camonéal.

F/A-18F Super Hornet - nyxmecTHbii y4ebHO-00EBOM BAPUAHT.

CF-18A u B - ogHo- 1 asyxmecTHbin BapmanTsl ana BBC Kana-
abl. [Nepsbit nonét - 29 uiona 1982 r., nocrasnero 138 camonéros,
13 Hux 40 CF-18B - ¢ 25 oktabpa 1982 . no 21 centabps 1988 r.

AF-18A u ATF-18A - oaro- 1 aByxmecTHble BapuanTsl ana BBC
Asctpanuu. beino sakazaro 75 camonéros, 8 Tom umcne 57 AF-18A
u 18 ATF-18A, 13 Hux nepssie asa 6binm nonyyersl na CLLA, octans-
Hble COBPAHBI MK MOCTPOEHBI MO JIMLEH3UM M MOCTABNEHB C MAS
1985 r. no man 1990 .

EF-18 - ogHomecTHbii (Mcnanckoe obosHaderne C. 15) u peyx-
mecthbi (CE. 15) sapuantsl ana BBC Mcnanuu. Mocrasnero 72ca-
monéta c neta 1986 r. no uiorHb 1990 1.

F/A-18D(RC) - gByxmMeCTHbIi PA3BEAUMK C KOHTEMHEPHOM CUCTe-
mom ATARS. Jlethbie ucnbiranma F/A-18 ¢ passenpisaTensHbim o6opy-
nosaHuem Hadanucs 15 asrycra 1984 r. CepwitHo He cTpowmncs.

F-18L - sapuraHT HazemHoro 6asmposaHusa. CepuitHo He CTpoMnca.

F-18 HARYV - skcnepumeHTanbHbIM COMONET A1s UCCNEAO0BAHMIA
B8 1987-1994 rr. noné&Ttos Ha BOMbLIMX YrIax ATAKK, CUCTEMBI YNPAB-
fIEHUA BEKTOPOM TATW C MCMONb30BAHWUEM NepHUbEPUNHbIX PyNnen u
HOBbLIX CNTOCOBOB YNPABMEHUS COMONETOM HA BOMbLUMX YIIAX ATAKM
(c NOMOWBIO PACNONOXEHHbIX B HOCOBO# 4aCTH (lo3ensaxa noBo-
POTHBIX FPEBHEN UK CUCTEMBI BbIAYBA CTPYH).

F404-GE-100. lMpegHasHayeH 4N OfHOABMUIATENBHOIO MCT-
pebutens NorthropF-5G,s 1982 r.nonyunswero obosnauenne F-20
Tigershark (pucyrok 1.73). Mpw ero paspabotke cTaBunace 3aaa4a
NONYYNTb HAAEXHOCTL opHopBHraTensHoro uctpebutena Northrop
F-20 Tigershark, pasHyto HagéxHOCTH ABYXABMIOTENBHOTO UCTPEbU-
tens McDonnell Douglas F/A-18 Hornet.
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Mo cpasHenunio ¢ peuratenem F404-GE-400, TPOOP F404-
GE-100 umeer cnepytowme ocobenHoctn [25, 36].

Komnpeccop. MamerHeHa reomeTtpuueckas dopma perynupye-
mbix HA, uto nossonmno ysennumts Ha 3% pacxon BO3nyxa yepes
ra30reHEePATOP M YNyYLNTb XAPAKTEPUCTUKM ABUrATENS.

Kamepa cropanus nonyumna ayGnmpyrowyio CUCTEMY 3QXKMIa-
HUWS, TUTAEMyIO0 OT BOPTOBOM AKKYMyNATOPHOM 6atapeu.

Typ6buHa komnpeccopa. Oucku TypOUHbI M3rOTOBAEHBI M3 CNA-
sa Inconel DA-718 smecto cnnasa Rene 95. C uenbio nosbileHns
AONroBeyHoCTH paboune NonaTku usrotosners ua cnnasa DSR80 ¢
HOMNPABNEHHONM KPUCTANIU3ALMEN.

Mpueop arperatos. [lo6asnerna BTopas KOpobka NPUMBOAOE C
TMAPABAMYECKMM HOCOCOM U SIEKTPOrEHEPATOPOM AN ABAPHIIHOTO
MUTAHUA COOTBETCTBYIOLWMX COMONETHBIX CUCTEM.

TonnMeHas cMCTEMA MMEET LIECTEPEHHBIN TOMAUBHBIM HACOC MO-
BbILLEHHOM HALEXHOCTH.

Cuctema ynpaenenus - aybnvMpoOBAHHAS, COCTOMT M3 MOn-
HOCTbIO 3AMEHSIOLWMX APYT APYFO MMAPOMEXAHUYECKON U UMbPOBOIL
SMEKTPOHHOM CUCTEM.

CHUcTeMa AMArHOCTMKM - PErncTpupyeT Bpems 3amyckd, Anu-
TENbHOCTb PABOTH HA PA3AMYHBIX PEXMMAX, TEMNEPATYPY B Hec-
KOJIbKNUX MEeCTAX ABUTraTend U 4aCTU4YHO TEMMNEPATYPHbIE UMKIbl ANnda
onpepenenHus cpoka cnyxbel snemeHTos asuratens. Cuétumk Bpe-
MEHHOM M UMKIMYECKON HOPABOTKM PETMCTPUPYET U3MEHEHME HEKO-
TOPbLIX NAPAMETPOB ABUTATENA ANAd KOHTPONA M3HOCA OCHOBHbIX 3N1€-
meHTOB. B crnyyae HeucnpasHOCTM KAKOM-TMGO 4ACTM CUCTEMBI,
3NEKTPOHHBIA LdpPoBOIN 6ok 6ePET Ha cebs BINONHEHUE AMATHOC-
TUYECKMX PYHKUMI MPU MCMOMb3OBAHMM YCTAHOBNEHHbIX HO KOPMyCe
BOCbMM MPOHYMEPOBAHHBIX (BNAXKOB, COOTBETCTBYIOLIMX ONpeae-
NéHHbIM fgedekTam. [1pu BO3HUKHOBEHUM AEedEKTA MEXAHUK MO CO-
4ETAHWIO MOPSAKOBLIX HOMEPOB GIIAXKOB ONpefenser npoueaypy
BbISBNIEHWS M YCTPOAHEHUA HEMCNIPABHOCTEN. DTOT Bnok 06pabaTsi-
BAET BCE NAPAMETPLI, OTPAXAKOLLME COCTOAHWE [BUFATENS BO BPE-
M$ NONETA M HO3EMHbIX MCMLITAHWIA.

Mporpamma F-20 Guina 3akpsita B Hosbpe 1986 r. Menenxeps
bMPMBI MOMBLITANKCL NPOAATL JOKYMEHTAUMIO HO COMONET M TEXHO-
NOTMYECKYIO OCHACTKY TAMBAHIO, OAHAKO 3Ty CAenky npecék [ocae-
naptament CLUA, He xenaswmit NOpTUTL OTHOWEHMA C KOHTUHEH-
TanbHbiM Kutaem [37].

Ha ceropHawHmit neHb eAMHCTBEHHBIM COXPOHMBLUMMCH CAMO-
nétom sensetcsa Tpetwit Tigershark. Camonér, Hukorga He npuHaa-
nexaswmit npasutensctey CLUA, 6bin nogapeH pacnonoxeHHoMy B
Buictasounom napke (Exposition Park Drive) Jloc-Anpxeneca Kanu-
dophuitckomy HayuHomy uentpy (California Science Center). Ce-
rogHs CaMOn&T BhICTaBNEH B ranepee npototunos (Sketch
Foundation Gallery) storo uentpa.

F404-GE-100D - GecdopcaxHbiit sapmanT F404, paspabo-
TaHHbi ans camonéta A-4SU Super Skyhawk (pucyrok 1.74) - mo-
AEPHU3MPOBAHHLIN BapUaHT wrypmosuka Douglas A-4S Skyhawk
(pucyHok 1.74), ocywectsnennbiit Singapore Aircraft Industries (SAI,
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PucyHok 1.73- ershark

Hoite ST Aerospace ) 8 1980-x rr. OH ucnonssosancs kak uctpebu-
Tenb-6ombapamposLmk BBC Pecnybnmkn Cunranyp (RSAF), ¢ 1989
no 2005 rr.

Camonétol A-4SU/TA-4SU, craslume ry6okoit mogepHmMaaum-
eit A-4S5-1, npeagHasHayanuce uckmountensHio ana BBC Cunranypa
(RSAF). Onu ocHawanucs 6echopcaxkHbIM ABUrATENEM M COBPEMEH-
HbIM 311eKTPOHHBIM 0bopynosarHnem. B cepeanne 1980-x ropos 6bin
NPOBEA&H NEPBbIN STAN MOAEPHM3ALMM CUHFANYPCKkux A-4, nonyuns-
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wux aeuratenn General Electric F404-GE-100D (A-4S-1). Ha sT0-
pom 3tane moaepHmsaumn 8 1988 r. Gbina ycTtaHoBREHA HOBAS ABM-
omuka; 3tn camonétsl (A-4SU u TA-4SU) nonyumnn obosHaderne
Super Skyhawk[42].

Oeuratenem F404-GE-102 (pucynok 1.76, 1.77), senaiowmmca
moamdmkaumen asuratens F404-GE-402, ocHauiancs ogHopsuraTens-
HbIN nérkui yuebHo-60esoi uctpebutens T-50 Golden Eagle (pucyHok
1.78), npoussommmeii Korea Aerospace Industries (KAI) u Lockheed
Martin ana BBC Pecny6nukun Kopes (ROKAF). Mockonbky 3ToT camonét
MCNOMb3YET OIMH ABMIATENb, HOAEXHOCTL M 6E30MACHOCTL ABNAIOTCA

- =

Pucyrok 1.74 - A-4S c F404-GE-100D [43]

Tabnuual9 - OcHoeHble napametpel geuratenei F404-GE-100 u
F404-GE-100D[25, 34 - 37,41]

Mpumenenne NortropF-20 Tigershark A-4SU Super Skyhawk
Oeuratens F404-GE-100 F404-GE-100D
Py, kH (krc) 77 (7907) 6/

C,no Kr/kH u (kr/krc u) 204 (2,0) 6/

Pan, KH (Krc) 47,9 (4882) 48,9 (4980
Cynaam K1/ kH u(kr/xrc y) 86,7 (0,85) 83(0,814)
Cyanp - 3

G, kr/c 64,4 64

T, K 1610 -

m 0,34 -

Ts 25 25

m, N N

ngn/ Mg - -

Mo kT 1013 826

Lo M 4,038 2,261

Dy M 0,89 0,889

Do M 0,79 _

lop Havana creHpoBbIX ] ]
UCMBLITAHWH

lopbl Hayana npounseoacTea 1982 1988

Tabnuua 20 - OcHoeHble napameTpbl camonéTos F-20 Tigersharku
A-4SU Super Skyhawk[34 - 37,42]

Paspabotumnk Northrop Singapore Aircraft Industries
Camonér F-20 Tigershark A-4SU Super Skyhawk

Mepsbiit nonér, r. 1982 1986
MarotoeneHo, wr. 3 ~ 150

Macca nycroro, kr. 5357 4650
MakcumanbHas B3néTHas Macca, Kr. 12474 10250

Macca 6oeBoit Harpy 3k, Kr. - -
1xTPOOP General 1xTPAL General

Cunosas YCTAHOBKA

ElectricF404-GE-100 | ElectricF404-GE-100D

MakeumanbHas ckopocTb km/ 4. 2124 1128
Boesoi paanyc, km 713 -

Motonok, m. 16500 12192

Mpaktnyeckas pansHocts ¢ MTB, km 3002 3220
MakenmanbHas neperpyska, g 9 -

BAXHBIMU TPEBOBAHUAMM ans asuraTenen cepuu -102.
[Mepsbit ycnewrbiit nonét 6ein cosepwén 8 aerycre 2002 1., a
nepBbIi CBEPX3BYKOBOM NONET NOCNEA0BAN TONbKO Yepes LWeCTb Me-

— 64—

PucyHok 1.75- A-4SU Super Skyhawssneraer
c asnabassl Korat (Kopar), Tannang



caues. [loctaska T-50 Hauanacee 2005 r. Macca psuratens -
1000 «r [49].

F404-102D 6bin BLIGPAH AreHTCTBOM NEPCNEKTUBHbIX MCCEN0BA-
TenbCkmx NpoekTos B obnactn o6oponsl (Defense Advan-ced Research
Projects Agency - DARPA) u BBC CLUA pns ocHawenus oaHoaswmro-
TEMbHOIO 3KCMEePUMEHTANBHOMO MHOrOLENeBoro 6ecnMnoTHOro neTa-

PucyHok 1.77 -OcHosHblie mogynu TPOO®D F404-GE-102

TENbHOrO aAnnapaTa X-
45B (Unmanned com-
bat aerial vehicle -
UCAV), koTopsiit pas-
pabaTHIBANCA  KOMMA-
Huern Boeing [50,51].
Boeing nnanupo-
Ban paspabotats K
NOCTPOMTL 1BA MPOTO-
tina BIMJIA. Bepeus X-
45B nonywna obosHa-
yerune A-45. TMepsbiit no-

Ta6amua21 - OcHoBHbe napameTpsi . Goin ggé;*ec'
camonéraT-50 GoldenEagle[39] TB/eH B r.
KAI+ Lockheed Martin B navane 2003 r.

T-50 GoldenEagle DARPA  obwssuno
06 oTMeHe npoekTa

PucyHnok 1.78- K.

Paspabotumnk

Camonér

Mepsbiit nonér, r. 2002 X-45B & nonbay pas-
M3rotoeneHo, wr. 208 paboTku bonee

Macca nycroro, kr. 6350 KPYMHOM 1 ynyuLLIeH-
MakcumanbHas B3néTHAs Macca, Kr. 13500 Hom cuctemsl UCAY,
Macca 6oeBoit Harpy 3k, Kr. 3740 BKIIOUAIOLLEN neTa-

1 x TPOOD General

TeNbHLIM  annapat
ElectricF404-GE-102

Boeing X-45C, cuc-

Cunosas yctaHoBka

MakenmanbHas ckopoctb km/ 4. 1485 TEMYy  ynpasneHms
Boesoi paanyc, kM N NONETOM, MOAAEPX-
Moronox, m 72630 KU M MOAENMPOBA-
Mpaktnyeckas pansHocts ¢ MTB, km 1850 (6e3 MNTB) Hns. X-45C mmen
MakeumanbHas neperpyska, g +8/-3 Gonbuuyio rpyso-

nogbemrocTs (2041
Kr), YCTOMYMBOCTb M AMANA30H AANHOCTH, yem X-45B (pucyHok 1.81). Ero
B3NETHAA MACCA - OKONO 16 TOHH.

Paspabotka X-45C (pucyHok 1.80) ocywecrenanace no npor-
pamme EaurHoin 6oesor GecnunoTHOM asnaumoHHoM cuctems (Joint
Unmanned Combat Air Systems -J-UCAS). Ha peanusaumio npor-
pammbl X-45C, BKMIOYAIOLLYIO CTPOUTENLCTBO M MCMLITAHWE TPEX Ca-
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monétos, DARPA & oktabpe
= 2004 r.sbigenuno 767 munnuo-
HOB nonnapos. B mone 2005 .
DARPA Bbigenmno gononHmTens-
HO 175 MMNNMOHOB LONNAPOB HA MPOAOIIKEHNE MPOTPAMMBI, O TAKXE
HO BHEAPEHUE TEXHOMOTUM OBTOHOMHOM AO3ANPABKM B BO3AYXE.
[Mepsbiit 13 TPéx 3aMNaHUPOBAHHLIX camonéTos X-45C nepsoHa-
yansHo nNpeanonaranock noctpomnts B 2006 r., a fleMoHCTpaums ero Bos-
MoxHOCTEN nnanmposanacs Ha Havano 2007 r. K 2010 r. Boeing Hage-
ANCA 30BEPLIMTL CO3AAHME CHMCTEMbI OBTOHOMHOM AO3AMPABKM B BO3LYXE
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PucyHok 1.81 - Mpoekumnm u HekoTopsie napameTpbi EI'IJ)TA:Q)X-ASBM 6) X-45C
X-45C ¢ nomowwto a TaHkepa KC-135. B nepcnektise nnaHmposanocs
paspaboTats Bepcnio X-45D eue GonbLueit rpy30nogbemMHOCTH.

2 mapta 2006 r. BBC CLUA pewunu He npogomkats npoekT X-
45. Komnanua Boeing npeacraemna BM® npeanoxerue o cozpaHmum
NEMOHCTPAUMOHHOM Bepcun X-45, nonyumsweit obosHaderne X-45N.
Mepsbit nonét 61 3annaHmnposaH Ha Hos6ps 2008 r. OaHako, KoHT-
pakT 6bin 3akmo4éH ¢ komnanmei Northrop Grummanna cosganne
BIJIA X-47 ana BMO®.

[MporpammHoe obecnederue, paspaboTtaHHoe Boeing ans ae-
TOHOMHOM nocaakm 1 B3néta X-45N Ha aBuaHocuax, Gbino yCTAHOB-
nero Ha nepesom F/A-18F, koTopeiit ncnonb3osan ero ans suinonHe-
HWA GBTOHOMHBIX 30XOA0B HA NOCAAKY Ha 6OPTYy ABMAHOCLA.

Komnonoska F404-102D opueHTMpOBAHA HQ BLICOKYIO HAAEX-
HOCTb M BKITIOYOET MOMHOCTBIO GBTOMATU3MPOBAHHOE LMbPOBOE
snekTporHoe ynpasnenuve (FADEC). Ota nporpamma no geuratenam
TAKXEe BKOYAET Pa3pabOTKy YCOBEPLUIEHCTBOBAHHOM BLIXIOMHOM
cucTemsl ans camonéros-Hesnammok X-45C [51].

bechopcaxnas momandukaums F404-GE-F1D2 (1998 r)
pucyHok 1.82. ycTaHABAMBANACH HO YAAPHBIA CAMONET (LUTYPMOBMK-
6ombapanposmk) Lockheed-F-117A - Nighthawk (prcyrok 1.83)

Ina ynyywenus Mano3ameTHOCTU HA ABMraTENE MCMONb30BA-
noce nnockoe conno sbicoton 20 cm u wupwmHoi 165 cm. Make. Ta-
ra 4850 «krc.

Ta6nmua 22 - OcHoeHblE NAPAMETPbI CAMONETOB
X-45B n X-45C[50, 51]

Paspaborumk Boeing
Camonér X-45B X-45C
Mepsbiit nonér, r. 2002 2006
MarotoeneHo, wr. - 3
Macca nycroro, «r. 6350 8165
MakcumanbsHas B3néTHAs Macca, Kr. 9979 16556
Macca 60eBoit Harpy3ku, Kr. 907 2041
Cunosas ycrawoska lePJJﬂ@ General 1xTPAL General Electric
Electric F404-GE-102D F404-GE-102D
MakeumanbHas ckopocTb kM/ 4. 1020 1020
Boesoi paanyc, km - -
Motonok, M. 12192 12192
Mpaktuueckas ganeHocts ¢ MTB, kv 833 2407
MakcumansHas neperpyska, g - -
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Camonér npenHas-
HA4YeH Ongd HOYHbIX BbICO-
KOTOYHBIX aTak 0cobo
BOXKHbIX Lienen B xone aB-
TOHOMHbBIX OOMHOYHbIX Bbl-
netos. OH MoxeT Takxe
MCNOJNIb30OBATLCA OJ1Id TAOK-
TUYECKOM  POAMOINEKT-
POHHOWM pa3Benkn pParo-
HOB, MPWKPLITEIX Cpea-
creamu [1BO npoTueHmka.
Ha F-117 Bnepsbie npu-

xatowas dopma. OH Bnep-
ble Baneten 8 1981 r. u gonroe Bpemst AEPXancs B TAMHE, MOCKOMbKY
€ro OCHOBHO CeKpeT - BHeluHue obeopsl. M tonbko 21 anpens 1990 r.
COCTOANACH €ro Nepsas NyGAMYHAA AEMOHCTPALMS.

Kontpakt Ha paspabotky F-117 MO CLUA saknoumno ¢
Lockheed 16 Hos6psa 1978 r. B BBC CLLA tpéxsHauHas nHaekcaums
NPUCBAMBANACH CAMONETAM, O KOTOPbIX ObINIO HE MPUHATO PACMPO-
CTPAHATBCA B NEHATH.

Mosenenne B Cosetckom Cotosze 3PK C-300B, cnocobHbix

"

a)
Pucyrok 1.83 - YaapHbii camonet Lockheed-F-117A-Nighthawk.
a) BHewWwHwH BuA, 6) CTpyKTypHas cxema

o6crpenmsats uenu ¢ MNP go 0,02 M2 cnocoBCTBOBANO CHUXKEHMIO UH-
tepeca BBC CLUA k F-117A. TocneaHui cepuibiin camonét Guin nocT-
poers 1990 r. B 2008 r. crat c BoopysxeHus.

OnbitHas mogubukaums F404-GE-F2)3 ycraHosnerna Ha op-
HOABMIOTENBHOM WMHAMICKOM NETKOM MHOroueneBom mctpebutene
yetséptoro nokonerus Tejos Mk.1 ("Bpunanant”) [54]. Camonér
paspabaTbiBancas AreHTCTBOM passutus aswaumu (Aeronautical
Development Agency - ADA) npu MUHKUCTEPCTBE OBOPOHHBIX MCCrE-
noBaHMi 1 paspabotok (DR&D) munmcrepcrea oboporsl MHamm no
nporpamme LCA (Light Combat Aircraft). Banétrnas tara asuratens
coctaensana 81,4 kH (8289 «rc), cymmapHas cTeneHb NOBbILEHNS
nosnenums - 27 [13].

PaspaboTka nepcnekTMBHOrO MHAMICKOrO MCTpebutens Nérkoro
knacca 6bina Havata 8 1983 r. Llensio npoekta 6bin0 cosaaHme camo-
néta ana 3amensl cosetckux Mul-21. Paspabotka gomxkHa 6eina ocy-
LLECTBAATLCA MECTHOM MPOMBILLINIEHHOCTBIO MPY MUHUMABHOM YHACTUM
3apybexHbix opranmsaumin. Mepssiit onbitHbin camonét tuna LCA 6ein
noctpoer B 1996 1., a ero nétHble ncnbiranms Havanmcsk 8 2001r. Jans-
Hewue ucnbITaHus, fopaboTka M AOBOAKA MPOEKTa M3-3a npobnem
TEXHMYECKOTO M TEXHOMNOMMYECKOrO XaPAKTePa, G TAKXE B CBA3M C HEOf-
HOKPOTHBIM M3MEHEHWEM TPEOOBAHUM 3AKA3YMKA TAKKE 3AHAIU MHOTO
Bpemenn. MenkocepuitHoe NPOM3BOACTBO CAMONETA HAYANOCH B
2007 r. Many6ras sBepcus LCA(N) cosepumna nepebiit nonét 27 anpe-
na 2012 r. Uctpebutens LCA Tejos Mk.1 6bin npuHaT Ha BoopyxeHue B
2015r.  Croumocts
NPOrpamMMbl  paspa-
6otkm ~1,3 mnpg S.

[Mpennonara-
NnoCb, YTO gBurartens-
mu F404-GE-F2J3 oc-
HOCTAT NPOTOTHUMDI
Tejas Mk.1, a cepui-
Hble COMONEThl ByayT
MMETb UHIOMNCKME

PucyHok
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asuratenn GTRE GTX-35VS Kaveri, ogHako, Bcneactemne HegocTaT-
KO OMBITA W TEXHOMOTUI Y UHAMICKMX Pa3pabOTUMKOB NPOEKT He Bbin
peanmsosaH [55].

Oevratens F404-GE-IN20 (pucyrok 1.85) npuwén Ha cmeny
onbiTHeiM asuratenam F404-F2J3[56]. Hindustan Aeronautics
Limited (HAL) sakasana gononHUTensHO k MEpBOHAYANBHO 3AKYM-
nenHbim B 2004 r. cemnapuatn gsuratensm F404-GE-IN20, ewé 24
- ans uctpeburtenein Tejas BBC Unaum.

OcHosaHHbIlt Ha F404-GE-402, F404-GE-IN20 skniouaeT B ce-
651 BLICOKOMPOU3BOANTENbHBIA BEHTUIATOP, UMEET YBEUUYEHHYIO Tsi-
ry, cuctemy Full Authority Digital Electronic Control (FADEC), mo-
HOKPUCTAIMYECKME NONATKM TyPOUHEI U PA3HOOBpasHe OaHOABM-
ratenbHbIX GyHKUMIA.

Takxe Kak U npeasiaylme Moandukaumm, 3ToT ABMraTeNs coc-

Pucyrnok 1.85 - F404-GE-IN20

TOUT M3 TPEXCTYNEHYATOrO BEHTUAATOPA M CEMUCTYNEHYATOrO KOMM-
PEeccopa BLICOKOrO [AOBNEHWS, MPUBOAMMBIMWA OAHOCTYMEHYATHIMM
Typ6MHAMM.

Tabnuua 23 - OcHoBHbIE NAPAMETPbI CAMONETOB
F-117A-Nighthawk u TejasMk.[51 - 53]

Aeronautical Development

Paspabotumnk Lockheed Agency (ADA)

Camonér F-117A-Nighthawk TejasMk.1
Mepsbiit nonér, r. 1981 2001
MarotoeneHo, wr. 64 >30
Macca nycroro, kr. 13381 8165

MakcumanbHas B3néTHas Macca, Kr. 23625 15500

Macca 6oeBoit Harpy 3k, Kr. 2270 -
2xTPO1 General 1xTPOOPGeneral Electric

Cunosas YCTaHOBKA

Electric F404-GE-F1D2 F-404-GE-IN20
MakeumanbHas ckopocTb kM/ 4. 993 1920
Boesoi paanyc, km 860 -
Motonok, m. 13716 15950
Mpaktnueckas pansHocts ¢ MTB, km 1720 2000
MakcumansHas neperpyska, g ) +8,0/-3,5

Osuratens TPOOP F404) 6bin BuiOpaH 41 NPOTOTMNA LIBEAC-
KOrO HEIOPOroro OAHOABUIATENLHOMO UCTPEOUTENS YETBEPTOrO MO-
konenwna JAS-39 Gripen, npoussoamnmoro komnanuein SAAB. Cuno-
BAA YCTAHOBKA CEPMItHOrO CAMONETa COoCTouT u3 oaHoro TPOOD
Volvo Flugmotor RM12, ssnsiowerocs wsenckoi moaudukaumen
TPOOD F404J (pucynku 1.86 - 1.89).

Hauano cepwmitHoro npoussoacTea asuratens Gbino 3aniaHu-
posaHo Ha 1989 r. MaroTosneHne GonbLUMHCTBA Y3M0B U AeTanemn u
obuwas cbopka asuratens nponssoaunucs 8 LLiseunn dupmoit Volvo
Flugmotor Aero (certuac GKN Aerospace Engine Systems) no nu-
uensum dupmol General Electric [58, 59].

[euratens paspabaTbiBancs ¢ y4&Tom cOanaHCMPOBAHHOTO BbIMOS-
HEHUs TPEBOBAHMI B OTHOLLEHMW XAPAKTEPHUCTUK, HOAEXHOCTH, SKCIYa-
TOLWOHHOM TEXHOMOMMHYHOCTH, LEHbI U SKCTITYOTALMOHHBIX POCXOAOB, O TAK-
xe onbita skcnnyaraumm asurarens F404-GE-400 u ocobenHocTeit cucre-
Ml ynpasnenus aeuratens F404-GE-100. Oeuratens F404J Gbin onmumman-
POBAOH HA BIMOMHEHME KOHKPETHOTO MPOdUIs MONETA.
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Tabnuua 24 - OcHosHble napameTpsl geuratener F404-GE-F1D2
WF404-GE-IN20 [13, 52 - 56]
Mpumenenne Lockheed-F-117A- HAL Tejas Mk.1.
Nighthawk
Deuratens F404-GE-F1D2 F404-GE-IN20
P, kH (krc) 6/d 84 (8554)
Cyaekr/kH u (kr/xrc u) 6/¢ -
Poan, kH (krc) 46,884 (4775) -
Caasn Kr/kH u(kr/Krc u) 82,6 (0,81) -
Cym(p - -
G, «r/c 64,9 70
T, K ; -
m - N
s 25 28

T N ) PucyHok 1.88- OcHoBHbie anemeHTsl koHcTpyKUmuM TPAAP RM 12

an/an - -

My, K7 785 1072 ynpaeneHus, paspabotaHHsim coemectHo Volvo u General Electrc. Hosir
Lom 2108 397 6rOK OBOMEHMBAETCA AAHHBIMK C KAOBMHOM MUNOTOB Yepes LdPOBLIE LLMHI

i ’ ’ o

5 5889 589 AQHHLIX. [MAPOMEXAHMYECKas CMCTEMA OCTANACH B KAUECTBE PE3EPBHOI B
I ’ ’ -

i HOBOW CUCTEME NOAHOMACLUTABHOTO LMbPOBOrO YIPABAEHHUS ABUrATENEM
D, M 0,79 0,71 a e Aitddintn alet bt bt da o e
Toa HaYana creHaoBbIX k)
MUCMBITAHUA
lopsl HaYana npounseoacTea 1998 1992

C a0 uensio (prcyHok 1.86):

PucyHok 1.86- OcobenHoctu psurarens F404J. BeposTHo, no oTHoWeEHMIO K B R e L D) A el
asurarenio F404-GE-100[25]

(FADEC), kotopyto Volvo Hauana pazpabatsisarts & 1996 r. Takve anemer-

- 1 ysenuuen pacxog sosayxa Ha 10%; Thl, KOK IMCKM U KOPMYC BEHTUASTOPA,/KOMMPECCOPA, POTOP KOMMPECCoPa,
- 2 obecneyeHa cnocoBHOCTL BLIAEPXMBATL YAAP MTHLLbI CTYMUUbI, YIOTHEHMS 1 GopCaxkHas kamepa, npowssoastcs 8 LLseuuu,
maccon go 0,5 kr; TAM Xe NPOU3BOAUTCA OKoH4YaTenbHas coopka. General Electric coxpans-
- 3 NoBLILWEHO NpeaentHoe 3HAYEHKe AABNEHMS 30 €T NPABA HA KOHCTPYKLMIO AguraTens u npumepHo Ha 60% ero KoHCTpyk-
komnpeccopom Ha ~ 15%; TUBHbIX 3nemeHToB asuratens [59].
- 4 u3MeHeHa NPOrPAMMA YNPABIEHUs perynmpyembimm HA; B 1979 r. npasutensctso LUseuun passepHyno nporpammy
- 5 Ha 6oesom pexume ysenmyeHa Temnepatypa rasa nepea  JAS (Jaki- uctpeburens, Attack- wrypmosuk, Spaning- passeaunx),
Typ6uHon Ha ~ 42 K Tabnnua25 - OcHoeHble napameTpsl moandukaumi asuratens F404)
- 6 NPUMEHEHBI YIyYLLEHHbIE MATEPUANbI B TYPOUHE; M RM12[13, 17, 41, 58, 59]
- 7 - ONTUMM3MPOBAHA NNOLWAAL GOPCAKHOM KAMEPDI. lMpumenenne JAS-39 Gripen
[euratens MMeeT Tpr CUOBbIX KOPMYCA M MATb MOALLUMIHUKOB, YCTO- Heurarens F404) RM12
HOBMEHHbIX B TPEX OMOPax. YMCo aeTanei yMEeHbLLEHO, CPOK UX CrykObl [P, , kH (krc) 80,23 (8170) 84 (8554)
YBENMUYEH. C, e Kr/kH u (kr/krc u) - 177 (1,74)
BeHtunatop 6bin NONHOCTBIO NEPEKOHCTPYMPOBAH, 4YTOGbI ... KH (krc) N 48,9 (4980)
I ‘2 3 obecneunts 6OJ'IbLuyK3 C, s Kr/KH 4 (kr/kre y) - 83 (0,814)
NPOYHOCTb U BOMbLIMA
pacxon BO3AyxA (pUCYHOK Crap i i
FaRMIY 1.87). G, xr/c %8 39
HekoTtopbie snementsl  |TnK 1613 -
asuraTens Takxe 6binu usme-  [m - 0,34
HEHbl, 4TOBbI ynyywuTbero  |Ms 27 27

obcnyxmeanre. Bospyxosa-  [x
BOpHUKM Bbinu CNPOEKTUPO-  [ngp/npg - -
BAHbI TOK, 4TOObI CBECTM K MM- M,,, xr _ 1054

e -

HAMYMy OTPaXeHne pasapa [0 2038 2,04
PucyHok 1.87- MameHeHns B KOHCTPYKLMM g;ﬂzi:?;::ss:';ozv‘cee':zu:jz Do M 0,89 0,89
BeHTMAsTopa asuratens RM12 . D, M 0,79 0,71
1-ycunennbiii nepeanmii kopnyc; 2-ysennueno RIS [Py p———
oceBoe paccrosHue; 3-ycuneHsl 1onaTku Ararnorosiii 6nok ynpas- MCﬁbITOHMﬁ " 1978 1984
nepBo# CTyneHu; 4-ysenuyeHa TonWmMHA NeHus aBuratenem B F404 6bin
nepeaHest KpoMKH nsoncm(u; ERLLLILLELLT] someren udpoBbiM GrI0KOM lopbt Hauana npoussopcTea 1989 1991
o6Tekarens
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Pucyrok 1.90- SAAB JAS-39Gripen:
a) -8 nonére; 6) - Ha B3nETHOM Nonoce

NPEANONAraioLLylo CO34AHUE EAUHOTO U YHUBEPCANLHOrO 6OEBOro
camoneta. B 1980 r. 6bin cosnar koHuepH Industrigruppen JAS, &
koTopbiit nomrMmo SAAB sownu dbupmsl Scania, LM Ericsson, Volvo u
apyrue.

Mepsbin JAS 39 Gripen 6bin nybnunuHo npeactasned 8 1987 r.,
a nepsbiit NONET Gbin cosepwéH B8 1988 r. MNporpamma ncnbITaHmi
BbINA OYEHb NIIOTHON M MPOBOAUIACH HEMPEPLIBHO.

Camonért 6bin npuHat Ha soopyxeHune BBC Weeuun 8 1993 r.
(pucyHok 1.90).

OH cospaBancs Ang skCNayaTaumm B TEXENBIX 3UMHUX YCIOBUSIX,
Ha kopoTkux BIIT B TOM umcrne, HO CKNOHOX, ABTOMATUCTPANAX M
TPYHTOBbLIX LOPOraX.

Camonét JAS-39 Gripen cHabGXEH CUCTEMON CBA3KM M Nepenaqu
nanHbix CDL39, sensiouwenca ogHom 13 nydwmx 8 mupe [63]. Mcnons-
3y5 3Ty CUCTEMY BO BPEMS YAAPHOM ONEPALIMM COMOMNET MOXKET BbIMON-
HATb QTOKY, MOMY4aTb PAAMONOKALMOHHOE WM30BPAXEHUEe PANOHA
PACMONOXEHUS LENU U NEPEAABATL €r0 SKMMAXAM CNEAyIOLLEN rpyn-

Tabnmua 26 - OcHoBHbIE NapaMeTpsl camonéra Mbl CAMONETOB.

SAAB JAS-39Gripen [69, 61] D1 axunaxu no-

VolvoFlugmotorAero  |11YHOT nonHoe
Paspa6otumnk (GKN Aerospace Engine [npepnctasnerume o
Systems) paiioHe uenu u eé
Camonér SAAB JAS-39Gripen cocTosHMM. Ta
Mepebii nonér, r. 1988 Kxe MHd)OpMOLLMﬂ
WsroTtosneHo, wr. 264 MOXET BbTb ne-
Macca nyc‘l-'.oro, K. 6622 PeaaHa Ha Koma-
Maxcuman:ma s:':ne'mau Macca, Kr. 14000 HAHbIN NYHKT. r]pl/i
Macca 6oeBoi Harpy3sku, Kr. - I BeAEHUM BO3AYLL-
Cunosas YCTQHOBKA 1x TPH;I"{TA\I/; vo Aero HOro 60$I pamno-
NTOKAUMOHHOE
MakcumanbHas ckopocTb KM/ u. 2130 H

- nzobpaxeHne

Boesoi paauyc, kM 700
NPOTUBHUKA MO-

Motonok, m. 15240 KET BbiTh NEDEnd
Mpaktnyeckas gansHocts ¢ MTB, kM 3000 pea
HO ¢ bopTa OAHO-
MakcumanbHas neperpyska, g +8/-3 .

ro Gripen Ha gpy-

ron. Mocnearui moxert sbiknounTs ceoto bPJTC 1 HesameTHO npmbnn-
3uTbes K Luenu. Mpwu sTom niobas, 3anyLLeHHas C HEro PAKETA, MOXeT
KOHTPOMMPOBATLCSH C BOPTA NEPBOro McTpebuTens.

Bo Bpema ydeHwit Tpu napsl UCTpebUTENnEen-nepexsaTynkoB
Gripen koHTponmposanu Bcé sBoctouHoe nobepexse LLseupn. Kax-

PucyHok 1.91- Camonér Rafale A

Nel-2(133-134)2021

ﬂf”.jr&rnt“.t J'.‘ www.dvigafely.ru

AblM NETUMK 3HAN, TAE HAXOAATCA €ro TOBAPULLM, Y4TO OHU HOBIOAAIOT
1 4TO cobupatotcs aenats [63].

B 1983 r. dupmoit Dassault B pamkax HAUMOHANLHOM NPOrPamM-
Mbl Bbin pa3paboTaH 3kCnepUMEHTANbHLIM Goesoit camonéT Avion de
Combat Experimentale (ACX). Mosxe ACX nepenmerosanu 8 Rafale
A (pucyHok 1.91).

[emorcTpaunorHbii 0bpasel, nepsoro GPaHLy3CKOrOMHOTO-
uenesoro uctpebutena yetséproro nokonerus Rafale A (nepsbiit
nonér s wione 1986 r.), paspabortanroro komnanuein Dassault
Aviation. 6bin ocHaWEH TypOOBEHTUNATOPHLIMU ABUIATENAMM
General Electric F404-GE-400[82].

B meuratenax cemencrea F404 ans obecneuenns HagéxHoCTH,

Aapoea e s weeasmreeins ofpaboiammn patwl

Enmnanopsl PaN———
VEN scamnors CHCTEE Fnmipa
[ ey

PucyHok 1.92- OcobenHoctu koHCTpykumm asuratenes F404

6e30nacHOCTM 1 yao6CTBA 3KCYATALMM NPEAyCMATPUBANMCH Cre-
ayloume meponpuatua (pucyrHok 1.92):

- 30LWMTO OT Neperpesa;

- YCTOMYMBOCTb K KOPPO3MMK;

- OrPAHMYEHME YOCTOTHI BPALLEHNS POTOPOB;

- UCMBITAHbI AABAEHMEM M OFHECTOMKOCTbIO

- MOAYbHOCTb;

- OTCYTCTBME MEXPEMOHTHOTO NEPUOAT;

- TeXHM4Yeckoe 0BCNyXMBAHWE MO COCTOAHMIO. m
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Ceetnava BaneHTHOBHA AnekcaHApOBA, rmasHbiit meHemxep Coosa asuactpouTenei
AnexkcaHap UeaHoBu4 BaXXaHOB, akagemrk MexayHapOaHOM UHXEHEPHOM aKALEMMM

23 anpens 2021 ropa 8 10 yacos 8 Mockee B koHdepeHU-3a-
ne "GALAXY" Ouzain-Otena coctoanca MonoaéxHbii CUMNO3Uym
XVIII MexayHaponHo#i onMmnmaasl o MCTopmmu ABUALMM M BO3LYXOT-
nasanus um. A.D. Moxarickoro, noceawénHon 100-netnio Hacneaus
H.E. XKykosckoro.

Onumnnana nposoautcs Colo3om cneumanmctos B obnactu
asuactpoerms "Coros asnactpountenein” u Akanemmen Hayk aBuaumm
1 BO3ayxonnasaHma npu nopaepxke OBULEePOCCHitckoi 06LLeCTBEH-
Hor opraHmsaumm "Coros mawmHoctpoutenen Poccun”.

[NaBHAS LEMb NMPOBEAEHUS ONMMIUALL - MOMYNsPU3ALMS POC-
CUICKOM ABMACTPOMUTENBHON OTPACTM W MPUBNEYEHUE MONOAEXM K
paboTe B GBUALMK U ABUACTPOEHUM.

MeToamyeckoe obecnederne onMmnuaas PA3PABOTAHO C UC-
nonb3osanuem panta Mpesunaenta Poccunitckon Penepaumu.

OnuMnMaga cTana TPABMUMOHHOM U NMPOBOANTCA KAXAbIN yueb-
HbI TOA C LEMbIO MOMYNAPHU3ALMU AOCTUKEHWA TEXHUYECKON MbICTW B
06NACTH ABUALWMM U BO3AYXOMNOABAHMS, BbISBIIEHMS TBOPYECKON MOMO-
0EXU U €& NPOPECCUOHANBLHON OPUEHTALMM HA CMELMASTIBHOCTH, CBS-
3QHHbIE C CO30AHMEM W SKCTINYATAUMEN ABUALMOHHOM TEXHUKM.

OnuMnMaga NpoBOAMTCA ANs IOHOLLIEN U AEBYLLEK B BO3PACTE OT
12 no 18 ner, HE3OBMCMMO OT FPAXKAAHCTBA M MECTA MPOXMBAHMA,
LOBPOBONBHO USBbSBMBLUMX XENAHUE MPUHATL YHACTUE B ONUMIMAAE.
Pabounit a3bik onumnmnapl - PyCCkui.

OnuMnMana NpuBNEKaeT NOAPOCTKOB, YBIEKAKOLMXCS ABUALM-
€M, U3 PasNuuHbIX peroHos Poccun n BnvxHero sapybexss. B Teue-
HWE BCEro y4ebHOro roaa y4acTHUKU NyBanKyoT CBOW paboTel, nony-
4QIOT OT3bIBbI HO HKX KAK OT CBOWMX CBEPCTHUKOB, TAK U OT Npodeccy-
OHQNoB, OBLWAKTCA C MHTEPECHBIMM MoabMM. TOT ¢akT, 4to [Nepsbii
TYP ONUMMUAALI MPOXOAUT B CETU MHTEPHET, 0 BTOpO# - 0uHbIf - B BY-
ae MonoféxHoro cmMnosanyma GUHAHCUPYETCA CIOHCOPAMU U MELLE-
HOTOMM, NO3BONAET NMOAPOCTKAM YYOCTBOBATL B MEPOMPUATHM HE3A-
BUCMMO OT BnarococtosHua nx cemeit (8 2020 ropy M3-3a naHaemum
KOPOHOBMPYCA OYHBIN TYp HE COCTOANCS).

B nepebiit aeHb cumnosunyma - 22 anpens - duHanmctel Onmmnu-
afpl, NPEACTOBUTENM PETMOHOB M MX COMPOBOXAAIOLLME MOCETMIMU
MOCKOBCKMI "MeMopHasnbHbIA My3ei KOCMOHABTUKM" - OOMH M3 KPYT-
HEMLWMX HAYYHO-UCTOPUUYECKUX MY3EEB MMPA, PACMONOXEHHBIA HA
Annee KocmorasTos. OT skckypcuu BCe B BOCTOpPre, NpOBOAUS €€
Crapwui HayuHbIM cOTPyaHUK My3es [eopruit JIncuubiH, KOTOPLIN yB-
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NIEKATENBHO PACCKA3AN PEBSTAM 06 YHUKAMbHBIX U OPUIUHAMBbHBIX
SKCNOHATAX My3€5i, OTBETMI HA UX BOMPOCHI.

Mocne 3Kkckypcun GUHANMCTB MPUHANU YHACTUE B CEPUM MCUXO-
NIOTMYECKNX TPEHMUHIOB U KOHCyJ'IbTOLLMl;I, HAMNPABJIEHHbBIX HA Cryio4ye-
HUE KOMQH[bl U CHATME M3IULIHETO 3MOLMOHABHOMO HAMPAXEHMS.
DTU TPEHMHIM M KOHCYNbTAUMU MPOBENU M3BECTHBIE AETCKME NCUXONO-
mm: Mean Anppeesnuy Oposn u Dnbmupa LLamunesna Oposa. Mo
OKOHYQHMM TPEHMHIOB PEBATA BCTPETUIIMCL CO CBOMMM KOHCYSbTAH-
TAMM ¥ MOTPEHWUPOBANUCL B PABOTE C NPE3EHTALMOHHLIM 06OPYRO-
BAHWEM.

23 anpens GUHANMCTH NpeacTasunu ceom paboTsl Ha Monoaéx-
Hom cumnosnyme. OTkpbin cumnosnym Buue-npesuaent Cotosza asw-
acTtpowuTeneit No 06pa30BATENbHBIM M TPODOPHUEHTALMOHHBIM NPOEK-
TaM, aMpekTop MexayHapoaHOro UHCTUTYTA HOBbIX O6PA30BATENb-
Hbix TexHonorui PITY, kanamaat texHmnuecknx Hayk Ceprer Buktopo-
Buy KyBlumHos.

B pabote Xiopn onumnuaasl npuHsnu ydactue: MNpencepatens
Xiopu, noktop dunocodckux Hayk, npodeccop MITY um. H.D. bay-
mara, MouéTHbin paboTHuk Bbicluero obpasosaHus PD, akapemuk
Poccuiickoi akanemumn ectectserHbix Hayk Hanexna eramosHa bar-
LNOCOPbLAH; MIABHBIM peaakTop XxypHana "euratens”, reHepansbHbii
ampektop OOO "Pam-Bubpo”, pencremtensHbiit Yned MexayHapoa-
HOM UHXeHepHoM akagemun Anekcarap Meanoeuy baxaHos; Buue-
npesuaert Colosa asuactpouTenei no 06pasoBaATENbHEIM U MPOdO-
PUEHTAUMOHHBIM MPOEKTAM, OMPEKTOP MEXAYHAPOAHOTO MHCTUTYTA
HOBbIX OBpasoBaTenbHbix TexHonormit PITY, kaHauaaT TexHuyeckmx

)KPOPH rOTOBMTCSl K OLl€HKe [OK/1a[0B YYACTHUKOB OJ'IMMHHOAM




ONHMITHALA

Hayk Cepren Buktoposuy Kys-
wuHos; Buue-npesunpernt Poc-
CUICKOM MHXEHEPHOM aKAAEMUH,
OKTOP U3MKO-MATEMATUHECKUX
Hayk, npodeccop, 3acnyXeHHbIH
neatens Hayku Poccumitckon Pe-
nepaumu, naypear [Npemum [Npe-
aupeHta Poccuiickon Pepepa-
um Mapk Paxmunsesuy Jlnbep-
30H; 3aseayowmit  kKadbenpon
"NletatensHble annapatsl” KOx-
HOrO GEefepanbLHOro YHUBEPCH-
Teta, [eHepanbHbI KOHCTPYKTOP
TAHTK um. .M. BGpMeBO, J'on- UcnonnutensHeiii Buue-npesnaent
pear npennn npasurenscrsa [ Mg
Poccun B 06nacti Hayku m TexHu-

KW, OOKTOP TEXHUYECKMX HAYK,
npo¢geccop, AeHCTBUTENbHbINA
uneH Poccuiickon  akapemmu
TpaHcnopta lennaomin Cepre-
esnu [NanaTos; dupektop MNpoe-
kTHoro komnnekca "lpaxparckme
camonétel" HaumoHanbHoro uc-
CnefoBaTENbCKOro  KOMmniekca
"WMuctutyt umenn H.E. Xykoscko-
ro", NOKTOP TEXHUYECKMX HAYK,
akageMuk  AKOLEMMM BOEHHbIX
Hayk AHapen AnekcaHapoBuy
Myxos; Pykosoautens Mpobnem- il 33

HOM TPyNAbl MCTOPUM CBMALMK [ Ky"g::;:;;:”:;::e{;‘:a"”KaM
MHCTUTYTO MCTOPMM €CTECTBO3HA-

Hus m TexHukm um. A.C. Basmnosa Poccuitckon akagemmnun Hayk, ucTto-
PMK, NUCATENb, KAHAMAAT TexHnYeckux Hayk Omutpuin Anekceesny Co-
6ones; BoeHHbil nétumk, asuaxypHanuct, MNouéTtHbii uneH ABMaupmoH-
Horo cogpyxectea "Csetn Mnua", Kasanep MNouétHoro 3onotoro sHa-
ka nunota BBC n MNMBO Apmun Cepbun, npodeccop Paamuna Omut-
puesHa Towkosuy (Pecnybnuka Cepbus) (vepes mHTepHeT); cneuma-
AMCT B OBNACTM A3POKOCMMYECKON TEXHWMKM, KAHOMAAT TEXHMHYECKMX
Hayk, noueHT Bnagumup Hukonaesmy LLlaypos.

B kauecTBe MOYETHBIX rOCTEN B CUMMO3MYME MPUHAIM y4aCTHeE:
Mpesupent Porpa MJ1. Muna Hagexaa Muxaitnosra Munb; Ynen
paboyei rpynnbl [OCYAAPCTBEHHOM KOMMCCUM MO BOMPOCAM PA3BM-
s Apktukn MNpeananyma KoopamHaumMoHHOro coBeTa no passuTHio
CesepHbix TeppuTopmin U ApkTnkmn Poccuinckoro corosa npombllneH-
HUKOB M MPEeanpUHMMATENei, KAHAMAAT SKOHOMMYECKMX HAYK, Mpo-
¢deccop Poceuiickorn akanemumn ecrectsosHarus Anekcanap Banew-
TmHoBKMY PenoTosckmMx U NOBeaMTENnU NPOLWNbLIX OnMMnMaa: AHacTa-
cus BacunsesHa bapakosa, Mnbs Anekcarnaposuy [puwimn, Beneamkr
Brnagumuposuy Jopoxko.

Bce dpuHanuctsl onumnmans nonydmnm Ceptudukatsl nobeaure-
neit NepBoOro Typa u CyBEHMPLI OT MHTEPHET-MAra3MHA KOMMAHMM
"Mogenbep”, r. Mockea, Poccus; OOO "TMunotaxHas rpynna "Crpu-
xu" r. Mockea, Pocecuns u Cotosa mawmHoctpoutenei Poccum; kHmrm

Anekcanap loHywkos Hapbs CémuHa

Sayapa Akonos Axgpe#s Bnacos

B o o=
Or Cowo3za mawnHoctpoutened Poccmu yuacthmkam puuana Onumnmaas |
npu3bl Bpyyaet A.A. TuyHos Ceprev pu6
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Hukonaii Bogonasos yyacreosan 8 Onumnuage online

LOKTOPA TeXHWYeckmx Hayk, akagemuka PAH, Tepos PD, sacnyxen-
HOFO Y4EHOTO M KOHCTPYKTOPA B 06nacT1 Bepronetoctpoerus, [eHe-
pansbHoro koHctpyktopa AO "Kamos" Cepres Buktoposuua Muxe-
eBa; 3acnyxenHoro néryuka-ucnsiratens CCCP, lepos Cosetckoro
Cotosa, Bnagummnpa Hukonaesnua Konpayposa; BoenHoro nétumka,
aBraxypHamucta, MNouéTHOro uneHa ABMOLMOHHOTO COAPYXECTBA
"Csetn Mnua", Kasanepa MouétHoro 3onotoro sHaka nunota BBC u
MBO Apmmn Cepbun, npodeccopa Pagmmnsl OmutpresHs: ToHkoBMY
(Pecny6nmnka Cepbus) n ot Porpa coneiictens asmaumn "Pycckmne Bu-
Ta3sn", r. Mocksa, Poccus.

Mobenutensmu socemraauaton Onumnuanst cTanm:

1 mecto - Bnacos Anapeit [Opbesuy ([Mepmb), ¢ pabotoir "Kak
CNOXMIUCH CyAbObI PYCCKMX ABUALMOHHBIX MHXXEHEPOB, SMUIPUPOBAB-
LUMX B ApYTMe CTPAHbIS";

2 mecto - Akonos Dayapa Aptypoeuny (Taranpor), ¢ paboToit
"3a6biThin npoekT camonéta be-30";

"
. )

Bp);qeﬂne npusos dayapay Akonosy 3a BTOpPOE MecTo
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3 mecto - Kawwmpura Mapura CepreesHa (Yda), ¢ pabotoii
"Bknaa napoeoro asuraTens 8 passuMTHE ABUALMUK;

3 mecto - Cémuna Japea BnogumuposHa (Jlncku), ¢ pabotoi
"KakoBa ucTopms 1 B 4EM MEpPCnekTMBLl PA3BUTUS CAMONIETOB CXEMbI
"netatowee Kpbino'e",

Bpy4enne npusos 3a tpetbe mecto M. Kawnpurosi u [l. CémmHoii

Mpuabl nobeantenam Onumnuans npegocrtasunu: Coros asmact-
powuTteneit, Coto3 mawuHocTpoutenen Poccun u Hacosas npomsson-
cTeeHHas komnanus "Romanoff”.

CneumnanbHbii npus Cotosa asuactpownteneit "[pus saputenbckmx
CUMNATHI" 30 NEpBOE MECTO B PEMTMHIE MOMYNSPHOCTM HA CaiTe
Onumnuags BpyuéH Japee Bnagrmmposre CémnHoli.

CneunanbHbii NpU3 B HOMMHAUMK "3a nyyliee OTPAXeHUe repo-
nueckmx ctpanmy 8 Bennkon OteuectsenHoi BorHe" nonyumnn Anek-
canap Anekceesuy MNonywkos (Komcomonsck-Ha-Amype).

Ha ocrosarum n. 5.3 Monoxerus o6 onumnuage nobeaurenm
Onumnuagsl 6binn npurnawers crats yneHamm Coosa asuacTpom-
Teneun.

B noarotoske v npoeeeHu MonogexHoro CuMnosmyma npmHu-
Manu ysactue: Akapemua HayK aBMauMK W BO3ayxonnasaHus (Poc-
cws); Komnanma "AKD-Koncantunr" (Mocksa); Mockoeckuin rocynap-
CTBEHHBIN TexHM4ecknin yHusepcuteT umenn H.D. baymana (Houmo-
HOMbHBIA MCCNEAOBATENLCKUI yHUBEPCUTET); KoMnaHma "Mogenbep”
(Mockea); MIMO um. U. Pymaruesa m nudaHo ero leHepanbHbii aupek-
Top J1.M. XandyH; Hayuro-texnmyeckuit xypran "Oeuratens” (Mock-
Ba); Mepmckmit aBrauponHbii TexHmnkym um. ALL Lseuosa; Pexnam-
HO-NpOM3BOACTBEHHAs Komnanwms "Tapycc” (Mockea); Poccuiickmit ro-
CYyROPCTBEHHbIN rymanuTaphbiit yamneepcutet (PITY); Cotos mawmHo-
cTpoutenei Poccuu; Y bUMCKMit rocynapCTBEHHbIN OBUALMOHHbIN TEX-
Husecknit yHmsepeutet (YTATY); @ona copeitcTeua passutmio asmua-
UMOHHBIX M KOCMMYECKUX TexHonorui (Asmakocmodona) (Mockea);
®Donpn coperictena asnaumm "Pycckmne Butasu” (Mockea); Hacosas
npowseoacTeeHHas komnanus "Romanoff” (Mockea).

OrpomHyto paboTy Mo NOArOTOBKE M NPOBEAEHUIO CUMMO3MYMA
nposenu cotTpyaHmkn MonoaéxHoro koHcTpykTopckoro 6iopo OOO
"AKD-Koncantunr".

PaboTa cMMNoanyma TpaHCMposanace B cets Muteprer.

Ipynna TexHuyeckoi nopaepxku 3a paborosii




PenpunHTHOE NnoBTOpEeHme crarbm xypHana “Aeurarens” Ne 3 2018 roga

HAYKA

0 NEPBbLIX NONETAX HA BOAOPOAHOM TONAMUBE

B LHAM NPOLIEA KPYrAblid cTOA, NOCBAWEHHbIA 30-NETHIO NEPBOr0 NOAETA
HA BOAOPOAE W NEPCNEKTUBAM NPUMEHEHUA KPUOTEHHOIO TONMNHUBA

Amutpuii AnekcanapoBud Boes, reHepanshbiit aupexTop xypHana “Leuratens”, (no matepuanam LIMAM)

D,opory B 3PY MAMUCTPASbHbIX KpronnaHos oTkpbinn 30 neT Ha-
sag, koraa 15 anpens 1988 ropa 8 He6o Bnepsblie NOAHANCS CAMO-
NIET, UCIONB3YIOLLMIA B KAYECTBE TOMIUBA XMUAKMIA BOLOPOA. DTO Bbin
cosetckmit Ty-155 ¢ puratenem HK-88. Haw xypHan yxe HeoaHok-
paTtHo obpaiancs k 31oi Teme (cmotpwu:. "Oeuratens” Ne 5 3a 2017
rog, cratea B.M. Typosa "50 net nepsbim 8 CCCP ucnbitaHmam asm-
QABUraTEnNs HA BOAOPOAE", ero xe crtaths "YHuKanbHLIM camoneT TY-
155 c BopopoaHbim geuratenem” 8 Ne5 2013 u HekoTopesle apyrue).

16 anpens 2018 rona 8 LleHTpanbHOM MHCTUTYTE ABMALMOHHO-
ro motopoctpoenus umenn .M. baparosa (LIMAM, sxogut 8 HML,
"Uncturyt nmernn H.E. Xykosckoro") noa npeacenatenscrsom remHe-
pansHoro aupektopa LUMAM M.B. TopanHa cocrosincs kpyrmeiid cton
"Kpuorenroe Tonnuso ans netatensHeix annapatos 6yaywero. K 30-
netuio nepsoro nonera camoneta Ty-155 ¢ geuratenem HK-88, pa-
BOTAIOLMM HA XMAKOM BOoaopoae”.

Bctpeua cocrosnack B pamkax 4enosoi nporpammsl MexayHa-
pofHoro ¢opyma AsuratenectpoeHus. B meponpustiu npuHsnm
yuacTue NPEeacTaBUTENM NPEANPUATUIN, 3AHUMAIOLMXCA PaspaboT-
ko sassneHHoi Tembl: HALL "Mucturyt umenn H.E. Xykosckoro”,
Accoumnauus "Cotos asmaumonHoro asuratenectpoerns” (ACCAL),
AO "OIK", ®rymn "UArn", mMAO "Kysweuos", TMAO "Tynones",
MAO "OAK", OOO "Tasnpom BHUNTA3", OAO "MHTEPABUA-
FA3", MAO "Kpuorenmaw", MITY um. H.2. Baymana u ap.

Orkpoin kpymbiit cron npesupent ACCALL Buktop Muxainosuy
Yyriko. O otmetun, uto coctosielumitca 30 neT Ha3an SKCNePUMEHTAb-
ot nonet orpasun npepcrso CCCP B paspaboTke onepexaroLero
TEXHOMOMMYECKOTO 30AENA MO OCBOEHUIO KPUOTEHHOM OBUALMOHHOM TEX-
HMKW. HOKOMNEHHBI% OMbIT BOCTPEBOBAH M B COBPEMEHHbIX YCTIOBUSIX.

C NpuBETCTBEHHBIM CIIOBOM K YHACTHUKAM OBPATUICS COBETHMK
samectutens npeacepatens Konnernu BoeHHo-npombiuneHHod ko-
mumccmm Pocenitckon @enepaumn B.B. Apxunos. O Bxoamn 8 cocTas
nereHaapHoro skunaxa us 5 yenosek, kotopsii B 1988 roay noaHsn
B BO34YyX U BNOCNeACTBMM yCnewHO npoBen MOJSHbIN LMK MCMbITAHUM
"sopopopHoro” Ty-155. DnoxansHomy nonety npeawecrsosano 12-
netHee cotpyaHmyectso mHormx HWW, ucnbimraTensHbix ueHTpos m
NPOM3BOACTBEHHbIX Npeanpuatuit nog pykosoacteom OKB, sBosrnas-
nsembix AA. Tynonesbim 1 H.[. Kysneuoseim. MHxenep-ucneiratens
NOAENUICA IMYHBIMW BOCTIOMUHAHUAMM O MIOAAX, BNIArofaps KOTOPbIM
npoekT cocrosncs. "KomaHaa 6bina yHUKansHoM, - ckasan oH. - Kax-
Iblit 4ETKO OTPABATHIBAN CBOK YACTb, NOAXOAMI OTBETCTBEHHO M MO-
Bexaan. Yxe B NepBOM NOSeTe NPULIIO OLLYLIEHUE, YTO BCE Y HAC
nonyuutcs”. Banepui Bnagummnposuy noguepkHyn BaxHOCTs npume-
HEHMs HAPABOTOK S PACLUMPEHUA UCTONB3OBAHMS BOLOPOLHbIX
TEXHONOTUM ONA HA3EMHbIX HY>XX[, SHEPTETUKN U MOOMBILLITEHHOCTU.

B peun renepansHoro aupextopa LIMAM M.B. ToparHa otmeua-
nocs, uto LIMAM rotos nponomxumts MCCnenosaHms BOSMOXHOCTEN Npw-
MEHEHMUA KPUOTE€HHbIX TOM/INB M CO30AHNA ABUALMOHHBIX CUITOBbLIX YCTAHO-
BOK HQO QNbTEPHATUBHBLIX TOMIMBAX, O TAKXE BbICTYMNUTb KOOPAMHATOPOM
MO PEQNM3aLUM KOMMIEKCA MEPOTPHUATHI MO AAHHOM TEMATUKE.

®oro .M. Mearosari

3amecTuTens reHepanbHOro AMPEKTOPA No NPoekTMpoBaHmio, HP 1
OKP MAO "Tynones" Banepuit Mearosmny Conoszobos pacckasan o cos-
AaHMM 3kcnepumenTansHoro Ty-155 u paspabotaHHom ans ero 0bcyxu-
BAHMS MHPPACTPYKTYPHOM KPMOTEHHOM Kommnekce. Joknanumk otmeTws,
yto "Tynones" senaetca obnanatenem pasHOOBPA3HbLIX CIOKHEMLLIMX TEX-
Honoruit B obnact ucnonsaosamus & asuaumm CIT m xmakoro Bogopoaa.

Mpencrasutens MAO "Kysneuos” A.N. Mearos obpatuncs k Teme
nsurateneit Ha kpuoreHHom Tonmmee: HK-88 ans pabotsi Ha xmakom Bo-
nopoge, ero MoaepHuanposarHoro sapuaHta HK-89 ana pabotsi Ha
CIl v nocneaytouwx paspaboTok, B YHOCTHOCTU, SHEPrETUYECKOM YCTa-
HOBKM [ MAMMCTPAsbHOTO rpy3osoro rasotypbososa [T1-001. B 2009
rogy 3ToT razotyp60o8o3 6bin BHeceH 8 Knury pekopgos MHHeca kak ca-
Mblit MOLHBIM B Mupe. AnekcaHap VIBaHOBMY OTMETMN YHUKANBHOCTbL
kpuoreHHon nHdpactpyktypsl [AO "KysHeuos", nossonsiollen Bbipa-
6aTbiBaTh Xuakmit kucnopom, azot u CII. "HakonneHHsiin Hay4Ho-Tex-
HUYECKMIA 3aen NO3BONAET NPUCTYNUTL K paspabotke [T, ana obbek-
TOB OBMALMOHHOTO M HO3EMHOTO HO3HAYEHMS", - MOABITOXMIT OH.

Havanbruk otoena UMAM Anatonmit Mearosuy l'ynunerko pas-
BMI TEMY, PACCKA30B O CUCTEMAX OBTOMATMYECKOTO YNPABNEHUS ABK-
raTenei Ha KPUOTEHHOM TOMUBE.

Hauansrmk otaenenus PIYM "LATN" Angpen Buktoposuy LLlycros
NPEACTABWI KOHLEMUMU PA3BUTUS KPUOTEHHON OBMALMOHHON TEXHMKM.
OH NoaYepKHys, YTO 3TOMy AOSKHbI MPEALLIECTBOBATL PACHETHO-AHANM-
TUYECKME M OMbITHO-KOHCTPYKTOPCKME PABOTHI MO CO3AAHMIO TEMNo3a-
LWMTHBIX CUCTEM, KOHCTPYKTUBHO-KOMMOHOBOYHbIX peLUeHMl)'I XPAHEHNA
TOMAMBA M HAKOMSIEHME OMbITA SKCMUTYATALUMM KPUOTEHHBIX CUCTEM. MHp-
PACTPYKTYPA AN MATUCTPAIbHBIX TPYOONPOBOAOB XMAKOBOAOPOHbIX
CUCTEM M BCE SMIEMEHTBI KOMMIIEKTYIOLLETO 0BOPYAOBAHMS B HACTOALLEE
BPEMS YHUDMLUMPOBAHbI 1 MOTYT BbiTb MCMIONB30OBAHbBI MPU CO3AAHMM O3~
POAPOMHOTO 0BOPYAOBAHMS KPUOTEHHOM aBMaLn. Bee ncxopHbie mate-
p1Asbl Af1s 3TOMO €CTb B HAMMYMM, OIHAKO Nepexof NoTpebyeT 3HAUMUTENb-
HbIX KQMUTANOBAOXEHMI 1 BONBLIMX MOLLIHOCTEN MEKTPOSHEPTUM.

3amectutens reHepansHoro ampektopa no Hayke LIMAM A . Jlak-
LWKMH PACCKA30 O NPOBIEMAX U MEPCMEKTUBAX CO3AAHWA [ABUIATENEN HA
KproreHHbix Tonmeax. [osops 06 onbite LIMAM, on otmeTun, 4to npak-
TUYECKMI MHTEPEC K 3TOM TemaTtuke MuctutyT nposeun ewe 8 1950- rr.
Mosaree umenHo cneupanmctsl LIMAM paspaboranm otpacnesoin cran-
AOPT HO BOAOPOA, B KAYECTBE ABUALMOHHOIO TONMMBA. MTorom nporpam-
Mbl "Xonog", paspaboTky M UCMLITAHWS ABMrATENEN B KOTOPOM OCYLLEC-
tenan LIWAM, crano nogteepsxaeHmne BOIMOXHOCTU YCTOMUMBOTO pabo-
4Ero NPOLECCa B AEMOHCTPATOPE BLICOKOCKOPOCTHOTO (10 M=6,5) xwa-
kosogopoaHoro [TIBPI,. B 2010-2015 rr. 8 MinctuTtyTe Bnepssie B oTede-
CTBEHHOM MPAKTUKE BblNK CO3AAHBI YETHIPE AEMOHCTPATOPA 6OPTOBOM
SHEPreTMYECKON YCTAHOBKM C NPMBOAOM BO3MYLLUHbIX BUHTOB OT 3NEKTPU-
YecKMx aBuraTenei, paboTaloLMX HA BOAOPOMAHBIX TBEPAONONMMEPHbIX
TOMMBHLIX 3nemerTax. B Hactosiwee spems LIMAM cosmectro ¢ LIATA
ydacreyeT B MexayHapoaHom npoekte "HEXAFLY-INT", uenbio kotoporo
asnaetca cosnanune HT3 ans paspaboTku NaccaxMpckoro Camonera Ha
BOLIOPOAHOM TOMMBE, CNOCOBHOIO NETATL HA CKOPOCTsX Ao M=8. Anex-
caHap Mropesmd 03syumn kmiouesble Hanpasnexms cosaaqma HT3 8 06-
NACTU ABUAUMOHHbBIX CHUITOBBLIX YCTAHOBOK HA KPUOTEHHbLIX TOMIMBAX.

Mpencrasutens NMAO "Kpuorenmaw” Anatonuin Mutpodaro-
emy [lomoweHko pacckaszan o6 onbite CO3AAHMS MHPPACTPYKTYPSI
kpuoreHHon asmaunn. OH Takxe NPOAHANM3UPOBAN MPOBIEMb! U pe-
LIEHWS, CBA3AHHbIE C MPOU3BOACTBOM, XPOHEHUEM M TPAHCTIOPTUPOB-
koi Bogopoaa. [loknaaunk npeanoxmn caenats Nepexo Ha ansTep-
HAOTMBHbIE TOMIMBA STAMHbIM.

B saseplueHre MeponpuaTus AMPEKTOP MPOEKTHOTO KOMMIEeKCa
"MoaxpaHckue camonets” HALL "Mnctutyt umenn H.E. Xykosckoro"
Cepreit bopucosuu lanbnepmH NPpOMHPOPMMPOBAN, HTO MO UTOrAM
Kpyrnoro crona 6yneTt coctasneH nakeT npeanoxenni s [Npasutens-
ctBo Pocceuiickon Penepaupn 0 BHEAPEHMM KPUOTEHHbBIX TEXHONOTMIA
B OBMALMOHHOW M IPYrov TPOAHCMOPTHOM TEXHUKE. |



H3 OTKPbITbIX KOANEKYHH NOAHTEXHHYECKOTO MY3EA

MOAUTEX

BbICTABKA "HALIKW AOCTHXEHHA" 1934 TOAA
(®OTOTPAGHYECKOE HACAEAHE B ®OHAAX NOAUTEXHHYECKOTO MY3EA)

FTanuHa CepreeBHu Tﬂﬂ"noﬂa, HO\/‘%HbIl;I COTPYOHUK OTAENA UCTOPUM HAYKM U TEXHUKU U U3YHEeHUA KOMneKunm [TonutexHuyeckoro My3ed.

B CCCP B 1930-x ropgax paboTa KynbTYypPHbIX MHCTUTYLUWA CTala OAHUM U3 BaXKHEWLWUX CpPencTB
armtaumm v nponaraHabl. B 1934 roay Ha Tepputopum lMonntexHu4yeckoro myses OTKpbliach
BbicTaBka "Hawwn poctuxeHua", AeMOHCTPpMpOBaBLIAA YyCMNeXu NO BCeM BuaamM MU oTpacnam
HapogHoro xo3sucrea CCCP. Mpeametr paHHOW cTaTbU - oToanb6oMbl OQ4HOro U3 YH4aCTHUKOB
BbICTaBKM - HedTAHOro Tpecta "A3HedTb", KOTOpble AO0CTAaTOYHO LWMUPOKO U MHOrooGpa3sHo
pacKkpbiBalOT TeMy KONocCCanbHOW NepecTponkm HedpTaHoro xosancrea B CCCP B 1930-1934 ropax.

nonMTeXHquCKMﬁ MY3€EW - OIMH U3 CTAPEMNLLNX TEXHUHECKMX My3€e-
es cTpaHsbl. Ero gestensHocTs Bcerna 6bina TECHO CBA3AHA C NPOrpec-
CMBHbIM PO3BUTUEM HOYYHO-TEXHMYECKOM MBICTU B HALLEH CTPAHE. 3HA-
YUTENBHOE BIMAHME HA PaBOTY [OAUTEXHUYECKOTO My3€9 MMENW MONK-
TUYECKME, COLMAIBHBIE M SKOHOMUYECKME NEPEMEHbI, MPOUCXOAMBLUIME
B HOLUE/ CTPaHe B pasHbie rofpl. B nepeyio ouepens oHW oTpaxkanmcs
HO XQPAKTEPE BLICTABOYHOM AeaTensHoCTH mysea. Tak, B 1930-x rogax
pPaboTa KynbTyPHbIX MHCTUTYLUMM CTAHOBMTCA OfIHMM M3 BAXKHEMLUMX
CPEeAcTs arvtauuu 1 nponaraxasl. B nepuoa nogrotoeku k XVII Coesny
BKT(6) no sananmio Texnpona LIK BKIM(6) Ha tepputopuu Monmtextu-
yeckoro Mysest 6bIIA OPraHM3OBAHA BbiCTaBKa "Halum goctuxeHms”,
KOTOPQAS CTABWIA CBOEM LEMbIO MOKA3GTb CYMMAPHBIE MTOMM NEPBOTO
NATUNETHEro nnaHa pasentus HapoaHoro xossitctea CCCP, nepsoro
roAa BTOPOW MATUAETKU M MOBWAM3OBATL TPYAALLMXCA "HO ACTbHEMNLLYIO
6opbby 3a BbINONHEHWE BTOPOro nsTunetHero nnada” [1]. Beictaeka
JOJDKHA 6b|J'IO CTATb OAHMM U3 BOXKHEMLLINX Cpencrts nponaraHgbl u
PACIPOCTPAHEHNS TEXHUYECKMX SHAHMIA.

Buictaeka 6bina rpanarosHon. OHa pasMecTMnacs Ha NaoLwaam
okosno 20 000 m2. Ee y4acTHMKAMM CTAM MHOTOYMCIIEHHBIE HOYYHO-MC-
CNEfOBATENbCKUE MHCTUTYTHI, 3ABOfABI, KOMOUHATLI, TAGOPATOPHH, COB-
XO3bl, KOSIXO3bl, OMbITHbIE CTAHUMK, AKAAEMUU, LLIKOJIbI, KOONEPATUBHbLIE
aptenu. Tonbko B OTAENE TAXENOH MPOMBILLIEHHOCTM PASMELLANOCH
okono 5000 skcnoHatos, npeacrasnaoux 6onee 580 npeanpusTuin m
WHCTUTYTOB; B OTAEne TOYHOM mHaycTpun - 90 npepnpuaTuii, cebilue
1000 skcnoHaTos; YepHas metannyprus npeacrasneHa 30 sasopamu,
okono 1000 skcnonatos [2]. K pabote Hap skcnosmupmeit 6ouin npusne-
YeH BECb LUTAT HAYYHbIX COTPYAHWUKOB, PYKOBOAMUTENEN OTAENOB, Na60-
PAHTOB M 3KCKYPCOBOAIOB, A TAKXE PYKOBOACTBO My3€s.

M3yuas MmaTepmansl NO OPraHn3aLmm BbICTABKM, HOXOAMM, YTO OHA
6bINO KPAWHE MHTEPAKTUBHA M AMHAMWYHA. DKCMO3WUMA CO3AABANACH
HO OCHOBE MOAJIMHHBIX MALLWH U

MOZAEnei, AEMOHCTPUPOBABLUMXCA B AEMCTBMM. [lpeameTs, koTo-
pblE HEBO3MOXHO BbINO NOKA3ATH B HATYPE, 3AMEHAIMCL HO MAKETbI. B
5KCMO3WUMM MCMONL3OBANCA M MIOCKOCTHOM MOTEPWAN: AMArPaMMI,
KapTbl, TABaMLbl 1 doTorpadum. Beictaska Bbina 06opyaosaHa npoek-
LMOHHBIMM QNMNAPATAMM M CTepeockonamu. [ns npuaaHms skcnosmumm
60ﬂbLLJel;I BbIPDASUTENBHOCTU OPraHM3ATOPbI BbIABUHYNIU K YHACTHUKAM
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Sener -'Im-l: Flrsgpelief
Puc. 1. "Jiuer N2 4 u3 anbboma dortorpaduin "Asnedpts XVil-my
naptcvesny 1934 r.". "3asoa "Makc Mwunnep". AMMuauHble

xonopgunbHble 6awnn", 1930-1933 rr., cepebpsiHO-XenaTMHOBLIM
otneyartok, 16,1x23,5 cm, KN 14288/ 4.
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TpebosaHme: "B MAKCMMANbHOM CTENeHU AOMKHbI BbiTb MCMOML30BAHbI
AOCTVXEHMS TEXHUKM KOK CPEACTBA ODOPMIEHUS BLICTOBKM: ) CBETO-
TEXHUKA HEe TOJIbKO [AJii OCBELEeHUsd, HO U Ona O6pCI6OTKM OTAENbHbIX
5KCMOHATOB; 6) 3ByKO3aNMCh (MaTEOH, rOBOPALLAS MPOBOMIOKA, FOBO-
pALLOs Bymara U T. A.) C MCMONb3OBAHWEM [N BBEAEHUA B SKCMO3WULMIO
OTPLIBKOB M3 peyel Boxaem, PaBOTHUKOB Hayku, MOSTOB M T. f., A TAK-
X€ My3bIKQMbHbIX MPOM3BEAEHMI CUCTEMATUYECKM CBA3AHHBIX C JAHHOM
5KCMOHATYPON"; B) AMCNETYEPM3ALMA M CUIHAU3ALUMOHHOE O06OpPYaAo-
BAHWE AN 0BEeCneyeHns OPraHM30BAHHOIO ABMXEHMS NOCETUTENEN MO
BLICTABKE M Mx obcnyxmaaHma” [3].

OduumnansHoe oTkpbITHE BHICTABKM cocTosnock 28 dpespans 1934
ropa. Jletom Bbictaska 6bina OBGHOBNEHA, [AOMOSHEHA M, MOCKOSbKY
Nomb3oBANACk ycnexom, npoaneHa ao 1 sHsaps 1935 ropa [4]. bonb-
LIQA NAOLLA/b BLICTABKM HE NMO3BOSIANA OCMOTPETb €€ 30 OHO NoceLle-
HUe, NO3TOMY Af yaoBCTBA NOCETUTENEM BCS SKCNO3MUMA Obina pasbu-
TA HO OTAENbHbIE MAPLUPYTHI:

- Tonnuso. Metannyprus. MawwHocTpoenue;

- DHepretvka. Xumua. TpaHcnopT;

- Cernbckoe xO34MCTBO;

- CTQHKM M MHCTPYMEHTBI;

- BcecotosHas BeicTaBka paboyero n3obpeTatenscrea;

- JlecHas npoMbILLIEHHOCTS;

- CTpOMTeﬂbHOﬂ NPOMBILLNEHHOCTb U CBA3b,

- Jlerkas MPOMBILLINEHHOCTb M MPOMKOONEPALMS;

- PenTreHoTexHuka, nprbopocTpoeHme 1 KMHOGOTONMPOMBILLIIEH-
HOCTb;

- ApkTuka. Benmkun CesepHbiit Mopckoi myTs. Dnones YenockuHa
[5].

BO BCEeX OTAeNnax OTPAXAIMCb OCHOBHbIE KOJIMHECTBEHHbLIE N KAYE-
CTBEHHbIE IOCTMXEHMS OTPACIEN, OCBOEHME HOBbIX MPOM3BOACTB M HO-
BbIX BUAOB MPOAYKLMM, OCHOBHbIE IMHUM TEXHUYECKOM PEKOHCTPYKLIMM
(nekTpUbMKaLKS, XMMU3ALMS, MEXQHW3ALMS, OBTOMOTU3ALMA U AUCTIET-
4EepPM3ALMA, POCT U OCBOEHWE MOLLHOCTEN), POfb M AOCTUXEHUS HAYY-
HO-MCCNEeNOBATENLCKOM PABOTHI HA ClYX6E NPOU3BOACTBA, M3MEHEHMS
YCIIOBMI TPYAQ, MEPEBOCMIUTAHUE B MPOLECCE TPYAA U B YCIIOBMSX TEX-
HUYECKOM pekoHCTPYKLpm [6].

|_|ocne 3AKPbITUA BbICTABKKM YACTb 3KCNOHATOB OCTANACH B HOHM‘

(= 1 ] IN[PRER knikria 8 Sy [ el MLt
Puc. 2. "Jluct N2 23 u3 anb6oma doTtorpacduit "AsHedpTts XVII naprcs-
e3sny 1934 r.". Morpy3ska 6upaoHOB Ha WXyHY Ans otnpaeku B lNep-
cuo", 1930-1933 rr., cepebpsHO-XeNATUHOBBLIM OTNEYATOK,
16,2x23,1 cm, KM 14288/23.
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H3 OTKPbITHIX KOANEKUHA NONHTEXHHYECKOTO MY3ES

TEXHUYECKOM My3ee.
| Kpome storo, B doHmax
My3es B HACTOsLLEE Bpe-
M XpaHWTCs Bomnbluioe
KONMYECTBO  PA3HOO6-
PA3HbLIX OOKYMEHTASbHbIX
MATEPMANOB, 4 TAKXEe
¢doTorpaduueckoe Hac-
negye B Buae nOOJIMHHBLIX
HEraTMBOB SKCMO3WULMA U
doToanbbomoB  3KCMO-
g Hentos (Mpunoxerme 1),
B naHHo# ctatee paccka-
Xem 0 GoTorpadUIecKmx
anbbomax  HedpTAHOTO
Tpecta "AsHedTs", KOTO-
pble HO BLICTABKE MPEAC-
TABNAIU yCnexu Hed)Tﬂ-
HOM  MPOMBILLIIEHHOCTH
CCCP.

DKCNO3MLMSA, MOCBS-
WEHHOs HepTAHOM npo-
MBILLIEHHOCTH, 6bina
NpeacTasfieHa B otaene
"Tonnmeo", 30 opraxmsa-
UMIO KOTOPOrO OTBEYAs
Hapkomtaxnpom  [7].
CornacHo TemaTtyecko-
My MAQHY, KCMO3ULMOH-

Puc. 3."Jluct N2 4 u3 ans6oma PpoTtorpadmi
"AsHedTb XVII-My naptcvespy 1934 r.". Jlok-
BataH. Motok HedTH B rnasHoM pycne
doHTaHmpytowe 6ypoeoi 45", 1933r.,
cepebpsiHO-)KeNaTMHOBBIA OTNEYaToK,

16,1x23,5 cm, KIM 14289/4.

HbIM MOTEPHAN Bbln PO3AENEH HA AEBATH TEM:

1. 3anacel Hed ™M (MMpoBbIE 3anackl HedT B Lapckoi Poccuu; ye-
nexu reonoropassenku 8 CCCP, 8 pesynstate KOTOPBbIX BbISBAEHbI HO-
Bble konoccansHble sanacsl Hedtn 8 CCCP.

2. Hobblua Hed™, notpebneHne HedTenpoaykTos (OrpOMHbIN
cagur B gene Hebrenobeiun B CCCP u ynagok HedbTenobblum B kanuTa-
JMCTUYECKUX CTPAHAX; OCBOEHWE HOBbIX MECTOPOXAEHMI; POCT NOT-
pebreHns HedTENPOAYKTOB M UX SKCMOPTA).

3. Kanutanosnoxerue B HEDTENPOMBILLNIEHHOCTL (POCT KAMMTA-
NIOBIIOXEHMM; BAMAHWE HA HErO0 OCBOEHMS HOLUMMM 30BOAGMM NMPOM3-
BOACTB MMMOPTHOTO 060PYAOBAHMS).

4. Mexanunsaums GypeHus (COMOCTABNEHNE CTAPbIX M HOBbIX CMIOCO-
608 BypeHus; BBEAEHUE HOBbIX M306PETEHMI B aene BypeHus).

5. MexaHmnsaums SkCmyaTaumm CKBOXWH (OCBOEHME HOBEMLIMX
Cnocob0oB 3KCMNYATALMU 1 COMOCTABIEHUE WX CO CTAPbIMM).

6. PaupoHanusaums TpaHCnopta M XpaHeHus HedTenpopyKToB
(HoBOBBEAEHMS B XPAHEHUM M PA3BUTUE CETU HEPTENPOBOAOS).

7. Pauporanmsaums neperoHku u nepepaboTkm HedTh 1 ee XmMmu-
3aums (yCOBEpLIEHCTBOBAHME KyGOBbIX 6ATAPEN, OCBOEHUE HOBEMLLMX
AMEPUKAHCKMX MPUEMOB NEPETOHKM, KDEKMHIA, CO3AAHUE COBCTBEHHBIX
CHUCTEM TPYBYATOK M KPEKWHIOB).

8. OcBoeHWe HOBLIX MPOW3BOACTB B HEDTEMPOMBILLIEHHOCTH (111~
NIOCTPAUMA OOCTUTHYTBIX YCNEXOB B UCMOJIb3OBAHWMU PASNMYHBIX OTXO-
[OB M OPraHM3ALMKM HOBbIX MPOM3BOACTBE WM BOCCTAHOBNEHMM 3A6PO-
LUEHHBIX).

9. Mpopykuna HedpTE3aBOAOB (O3HOKOMNEHHE C MHOrOOBPa3MEM
nonyyaembix npoayktos) [8].

K HedTAHOW NPOMBILLNEHHOCTU HA MYTH MOABEMA HOPOAHOTO XO-
3A/MCTBA BbINM NPeabABIEHsl Hemarbie TpebosaHms. C oaHON CTOPOHSI,
OHQ OTHOCMUTCA K TEM OTPACTIAM TAXENOM UHAYCTPUM, KOTOPLIE MPU MO-
MOLLY MPOAYKTOB CBOErO NPOM3BOACTBA CO3AAIOT YCIOBMA AMS PA3BM-
Tnsa apyrmx otpacneit. C nossneHmem HoBbix OTPACHENR MPOMBILLIEHHOC-
T, TOKMX KOK GBTOMOBHNECTPOEHHWE, TPAKTOPOCTPOEHME, ABUACTPOE-
HME M MOTOPOCTPOEHME MHOTOKPATHO YBENMYMIACh NOTPEBGHOCTL B
HedbTenpoaykTax (6eH3unH, kepocuH, macna u T. n.). C apyroi cTopoHsl,
HEDTAHAA MPOMBILNEHHOCTL COMA AOMKHA NPOMTH YEPES KOPEHHbIE
npeobpasoBaHMS.

MacwTabHbie kKanuTanbHbIE M3MEHEHMS KOCHYNIMCh KPYMHENLIErO

HedTaHoro Tpecta "AsHedTb", B KOTOPLIN BXOAMIM HedTenobbiBaio-
ue, HedprenepepabaTsiBatoLme 1 "NOACOBHbIE" NpeanpUATHS.

Wcropus "Asnedtn" Havanack 8 mae 1920 ropa, koraa 8 baky 6bi-
no cospaHo locynapcreeHHoe HedTenpoMmbilLneHHoe obbeanHeHue
"AsHedrekom” (nosaHee - "AstHedTs"), 0bbeaMHMBLIEE BCE HALMOHANM-
3MPOBAHHbIE HedTaHbIe Npeanpuatus bakmhckoro paiona [2]. K XVII
cvesny BKI(6) AsepbaiimkaHckas HedpTaHAA MPOMBILLNEHHOCTb MPULL-
710 C HEMQTTBIMK JOCTXKEHUAMM. TEXHUYECKAS PEKOHCTPYKLMS OCHOBHbIX
NPOU3BOACTE - BYPEHMS U SKCMYATALMM HEDTHAHBIX CKBAXMH, HOYABLLA-
9CS ELLE B rofbl, NPEALLIECTBYIOLLME NEPBOM NATUIETKE, MPUHECA MOSO-
XUTENbHBbIE pe3ynbTaThl. Kpome Toro, kK GakTopam, ChIrpaBLLIMM 3HAUM-
TEMbHYIO POSib B POCTE J0OLIYM HEPTU, MOXKHO OTHECTU BLITECHEHME Ma-
POBOM MALLMHbI SMIEKTPUYECTBOM, BHEAPEHWE B HEPTENEPETOHHOE fie-
J10 MPOLECCA KPEKMHTA, OCBOEHUE MPOU3BOACTBA BbICOKOBASKMX MACEN
1 BLIPABOTKY PSAA HOBbIX HETENPOAYKTOB, BBEAEHHE B SKCMUTYATALMIO
HOBbIX HedTeHocHbIX paroHos [10]. Hameuaswwmiica Ha 1932-1933 ro-
bl MEPBbIM NATUIETHUM MIIAHOM YPOBEHb HedTEa0bbIYM Bbin JOCTUTHYT
B cepeamre 1931 ropa, TakMm 06pasom, HePTENPOMBILLIIEHHOCTb Bbi-
NOSHUNA NEPBYIO MATUAETKY 3a ABA C NonosuHon roga [11].

HedraHom Tpect "AsHedTs" st BLICTABKM NMOATOTOBMA AECATb HO-
TOrPAdUUECKHX ONIbOOMOB, YETHIPE M3 KOTOPLIX B HACTOALLEE BPEMS HO-
xopatcs B poHpax MonutexHmyeckoro myses. OdpopmneHme Bcex YeTbl-
PEX OMHOKOBOE M COOTBETCTBYET 3MOXE: CKPOMHBIE U TAKOHUYHbIE KO-
JIEHKOPOBLIE OBNOXKM, HA KOTOPHIE 30M0THIM TUCHEHUEM HAHECEHA
Hagmuce: "AsHedTs XVII-my naprtc'esay”. Ocobyio ueHHOCTL poToanb-
BOMAM MPUACIKOT HAAMMCH MO HUKHEMY MO0 GOTOrPADMIA, NO3BONSIO-
upe atpubyTMpoBaTh Mecto chemkn. Ha dotorpadmsx saneyatneHs
cobbitus 1930-1934-x. PoTorpadmm BLIMOMHEHb HEU3BECTHBIM MACTE-
pom. Otcytcreue kakux- mbo GOTOrpaduyIeckux MPUEMOB ChEMKM
(HecTaHROPTHBIX PAKYPCOB) FOBOPMT 06 OTHETHOM XOPAKTEPE AAHHbIX
doroansb6omoB. Ha nepeaHmit nnaH BbIHECEH HE YENOBEK, O MPOMbILL-
neHHble 0ObekTbI. CIOXETHI CHUMKOB HE MMEIOT IPOMKOTO ArUTALMOHHO-
rO W MPOMNATrAHAMCTCKOTO XAPAKTEPAd, B OTAMYME OT GOTOrpadmit 3a80O-
108 1 GabpUK B COBETCKOM NEPUOANYECKOM IUTEPATYPE TOTO BPEMEHM.

Mepebirt dotoans6omom (KIM 14288) cambii ob6bemHbIf - 34 nncta,
OH OCBELLIAET CPA3Y HECKONLKO TEM, CPeam KOTopbIX "TexnponaraHaa”
u "PaupoHanusaumns HedTsaHOM NMpoMbILNeHHOCTH . Texnponararaa -
HOBbIM CMOCOB YNyYLIEHWs TEXHMYECKOM TPAMOTHOCTU PABOTHUKOB
BCEX OTPACNEN NMPOMBILLIEHHOCTH, HOYMHAS OT PSAOBOrO PABOYETO U
30KAHYMBAS MHXEHepoM. Ha cTpanmuax dotoansboma mMbl BUAUM, KO-
KMMU CPEACTBOMM BENACH TexnponaraHaa B "AsHedtn": odopmneHme
CTEHAOB C HAMAAHOM ArUTAUMEN "TEXHUKA B NMEPUOL PEKOHCTPYKLMM
peLaeT BCe" 1 SKCNO3MUMI MO PA3HBLIM HAMPABIEHWSIM HEDTAHOTO Ae-
na, OPraH13aumMs KOHKYPCoB cpean Gpuran Gypunsiumkos. [12].

OcranbHble GoTorpadmm anbboma OTHOCATCA K TEMAM HedbTene-
PEePABOTKM, XPAHEHUS U TPAHCMOPTUPOBKM HEPTU 1 HEPTEMPOAYKTOB.

1933 rog 6bin1 03HAMEHOBAH OCBOEHWMEM HOBbIX KPYMHENLIMX HED-
TAHbIX MecTopoxaeHui: Kana (npomeicen mmern Asmusbekosa) u Jlok-
BataH (npombicen umern Mukosta) [13]. Potorpadum ¢ 31X npombIc-
noB nometueHsl 8o BTopoi ansbom (KM 14289). Mecropoxaerue Kana
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Puc. 4. "Jlucr N2 6 mn3 anbboma dotorpaduim "AsHedpTsXVIl-My
naprtcbesny 1934 r.". Jlok-baranH. Pycno ¢ HedTbio oOT
doHTaHupyowein Gyposoin 45",1933r.,cepebpaHo-xenaTUHOBLIN

otneuatok, 16,3x22,3, KN 14289/6.
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Puc. 5. "Jlucr N2
napTtcvesny 1934
1933r., cepebpsiHO-XENATMHOBBLIM OTNEYATOK,

14289/10.

10 us anbb6oma dotorpaduin "AsHedpts XVIl-my
r.". Jlok-baran. @oHTanupyowas 6ypoeas 37",
16,3x22,5 cm, KN

HaxoamTca Ha paccrosaHmm 34 km ot baky. Parion Jlok-bataH - 8 12 km
k sanapy ot baky Ha 6epery Kacnuickoro mops. B korue 1931 ropa Ha
Tepputopun Jlok-bataHa 6bina ycranosneHa nepsas cosetckas rmybo-
Kas paseenoYHas ckeaxuHa. B asrycre - centabpe 1933 ropa Hava-
NACh MPOMBILLNEHHAS PA3PABOTKA MECTOPOXAEHMS: TOMbKO 30 HEC-

— 'ti::

= % 3 — R st Gl
"Jiuct N2 12 us anbboma dotorpaduin "AsHedbts XVIl-my
naptceespy 1934 r.". KaporaxHas ycranoeka", 1933 r., cepe6psaHo-
XenaTtuHoBsbii otneuyartok, 16,1x22,3 cm, KM 14290/12

KOMbKO AHeM 6o 3anoxeHo 40 HOBbIX CKBAXKMH.

B sTom anbbome mHTEpecHb GoTOrpadmm 3HAMEHUTBIX KPYMHbIX
HeDTAHBIX POHTAHOB M3 ckBaxmnH No 45 1 Ne 37. B mae 1933 roaa u3
ckBaxkuHbl No 45 cran 6uts HedTaHomn doHTaH ¢ pebetom no 20 Teicay
TOHH B CYTKM. Ha CHUMKAX Mbl BUBMM POHTAHUPYIOLLLYIO HE(Tb M3 CKBA-
xuHbl Ne 45 1 paspyLueHHyio nm 6ypoByIO BILLIKY, HO APYTHMX CHUMKOX -
BYPHbIN MOTOK HEDTH, CHSITHINA KPYMHBIM MIAHOM, PO3NMB HedTH, a Go-
HOM BBICTYNQIOT BECKPANHME MPOCTOPbI MECTOPOXAEHMS!

Jlok-barana n "neca" 6yposbix Bbitwek. Cneayiowmin nopobHbIi

_‘,&'-5
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Puc. 7. "Jiuct N2 14 us ansboma dotorpaduin "AsHedTb

XVIl-my
naprcsesny 1934 r.". Nccneposanue CKBQXMHBbI ABYMs
caMopermcTpmpylowmmMmn noteHumomerpammn "Llniomeepxe”, 1933 r.,

cepebpsaHo-xenaTMHoBbIM oTnedatok, 16,4x22,7 cm, KM 14290/14
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KPynHbii BBIBpOC HedTh npomsowen 8 Hosbpe 1933 rona Ha Byposoit
Ne 37 [14].

Heobxoanmbim ycrnosmem ans ysenuueHus o6bemoB 1obbiun Hed-
TN ABNIAETCA OTKPbITUE U BBELEHME B SKCMTYATAUMIO HOBbIX Hed)TeHOC'
Hbix mnowanen. Tpetuit ansbom (KM 14290) nocesauwieH Teme HedTaHbIX
passenok. Aspodotockemka Ha "AsHedtn" Guina seepeqa B 1931 ro-
ay. 3TOT OonbIT 6bIJ'I 3AMMCTBOBAH Y AMEPUKAHCKMX KOJUTET KOK OCTATOY-
HO BLICTPbIN M HEAOPOrOCTOALMI CNOCOH PA3BEAKM HOBbIX HEDTEHOC-
Hbix paroHos [15].

Dotorpadum "O6Lmi Bra KAPOTAXKHOM YCTAHOBKM NPU MCCIEno-
BaHMM ckBaXMHBI" (1T 12) n "Jlebeaka ¢ KapoTaxHbIM Kabenem Ha as-
TOMALLMHE BO Bpema paboTsl” (mmuct 13) aeMOHCTPHPYIOT HaM MCMOMb-
30BOHME B HedTEPO3BEAKE TAKOTO METOAA, KAK KOPOTAX - Onpeaene-
HUE SNEKTPUYECKMM CNIOCOBOM FrEONIOTMYECKOrO CTPOEHUS CIIOEB MOY-
Bbl. Ha apyrix dotorpadusax ansb6oma npencraeneHsl passefoyHbie
BypPOBbIE BbILKM M AOMA HedTEPA3BEAYMKOB B PAMOHAX XbiablpIbl,
[xenru, LLlonrap v Parum.

Yeteeptoiii ansbom (KM 14291/1-13) noceswer Hedrenepepaba-
THIBAIOLLEN OTPACIM 1 COAEPXUT GOTOrPAdUM PA3IUYHBIX HEDTENEPE-
PABATHIBAIOLIMX YCTAHOBOK.

B nepviop nepsoi nmatuneTku HedbrenepepabaTbiBAOLLAS NPO-
MBILLSIEHHOCTb BbIIA 3HAYUTENBHO PEKOHCTPYMPOBAHA. bbin coopyxeH
LenbIi P, HOBBIX 30BOAOB, OCBOEHO NMPOU3BOACTBO KPEKMHI-6EH3MHOB

8. "Jluer N2 1
naptcvesny 1934 r.". KpekuHr-sasogbl. YcTQHOBKM TepMMUYecKOro
kpekunnra", 1933r., cepebpsiHo-xenatmHoebi otneuartok, 16,3x22,5 cm,

KM 14291/1.

Ha 6ase ycranosok Burknep - Koxa. BaxHocTs ocBoeHmst KpekuHr-npo-
LleCCA COCTOMT B TOM, YTO OH MO3BOMISET MOJYYATb OTPOMHBIE AOMOMHU-
TeJlbHblE KONMYeCcTsa 6eH3MHCI n3 Hed)TFIHbIX OCTATKOB.

B nopesontounorHoi Poccun HedbTaHbie KOMNaHmMu He Bbiny 3auH-
TEPECOBAHbI B PA3BUTMM KpekuHra. [Tpexae, Hanbonee nerkyto cocTas-
nALWYI0 HeDTH - BEH3MH - NPOCTO YHUYTOXAIM, CYATAS €70 OTXOAOM
NPOM3BOACTBA. M, HECMOTPS HO TO YTO BREPBbIE KOHCTPYKUMS O
SKCMTYATALUMM KPEKUHI-NPOUECcca Bbina paspaboTaHa MHXEHEPOMM
B.I. Lyxoebim u C.IN. Taspunoesim ewe 8 1890 roay, oHa He Hawna
cBoero passutus U npumerenms [16]. Tonbko B 1930-x 6oesbiMM TEM-
namu Havanca npouecc pasentus kpekuHra 8 CCCP. B 1931 roay 8 ba-
Ky ObITU NyLLEHbI B SKCMTYATALMIO ABE ycTaHoBkM Burknep - Koxa [17].

B anb6ome npeacrasnersl dotorpadmm ycraHosok Burknep-Koxa
amepwmKaHckoro npowmssoacTsa [pesepa, bamxepa, Anko, 3asopa
6pantcrokos Makc-Munnepa, KoTopbie Bbinv BHEAPEHbI M OCBOEHBI B
Tederne 1930-1933 rogos [18].

[MoaBoas UTOMM, MOXHO OTMETUTL ClIELYIOLLEE.

Boictaska "Hawm goctuxenms” cTtana HOCTOALUMM CMOTPOM yCre-
XOB MO BCEM BMAAM M oTpaciam HapoaHoro xossictea CCCP 3a nepu-
on ¢ 1928 no 1934 rop. Mopaxano B 3TOM BLICTABKE BCE: M KOMMYECT-
BO SKCMOHEHTOB, M KOMMYECTBO MPEACTABNEHHbLIX MPEAMETOB, M CAMO
opopmrerune skcnosuumn. Kpome Toro, BbICTOBKA ChIrpana BAXKHYIO
POIIb B SKCMO3ULMOHHOM AesTensHocTi MonutexHuyeckoro mysest. OHa
ABMIIACH HAYQIIOM MACLUTABHOM NEPECTPOMKM SKCMO3ULMOHHBIX 305108
My3€9: MOYTH BCE MPEAMETHI, OCBELLABLIME MABHLIM 06PA30OM UCTOPUIO
IOPEBOMOLUMOHHON TEXHMKM, BbInU CHATHI € 3kCnoanumu. [Nocne sakpbi-
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Puc. 9. "Jlluct N2 9 us anb6oma ¢otorpaduin "Asnedpts XVIl-my
naptcbesny 1934 r.". Coeetckmin kpekuHr-aasoa", 1933 r., cepe6psHo-
XenaTnHoBbii oTnedaTok, 16,2x22,5 cm, KM 14291/9.
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Puc. 10. "Jlucr N2 13 us ans6oma dotorpaduit "AsHedts XVIl-my
naptcbesny 1934 r.". EMkocth ans xpaHeHus macen"”, 1933r., cepe6psaHo-
XenaTtmHoBbii oTnedaTok, 16,4x23,0 cm, KM 14291/13.

TWS BLICTABKM YOCTb NMPEAMETOB OCTANACH B [TONMTEXHUYECKOM My3€ee.
BmecTe ¢ TeM COXpaHMNMCL MOTEPUANEI MO OPTaHU3ALMM WU MPOBELE-
HUIO BbICTABKU, CbOTOI'pCIdDMM M HETATUBbBI SKCMO3NUUMOHHbBIX KOMIMIIEKCOB.
BonbLuioi MHTepec npeacraenaoT dpoTorpaduyeckme anbbombl, KOTO-
pble 6bIJ'Il4 MOArOTOBJIEHbI YHACTHUKAMMK CNELMANbHO 14 BbICTABKU. ,D,(]H-
Hble nbOOMBI UMEIOT XAPAKTEP OTYETOB W AEMOHCTPUPYIOT MPOW3BOLA-
CTBEHHbIE MPOLECCH OTAESNbHbIX GABPMK M 3ABOAOB, rOTOBYIO MPOMYK-
LMIO, YCMEXM M U3MEHEHMUA, MPOM3OLLEALLME 30 nocneaHue rogsl. Bee
3Tn OJ'Ib6OMbI ABNAOTCA BAXKHLIM JOKYMEHTANIbHBIM MCTOYHMKOM, OTPA-
XAIOLLMM OTMPEAENEHHbIN STAM PA3BUTUS COBETCKOM MPOMBILLIIEHHOCTH.
HekoTopbix npeanpuaTuii, NPeACTABIEHHbIX HO CTPAHMLAX AnbOOMOB,
ACBHO YX€ HEe CyLLECTBYET, U OHW CTAIU YACTIO UCTOPUM.

Mpunoxxenue 1.
®Dotoanb60Mmbl, NOArOTOBAEHHBIE SKCMOHEHTAMM ISl BbICTABKYN
"Hawm gocrvxenuns”

1. KM 14293 Ans6om dotorpadmit "enmnurpanckmin obnactHomn Coset Mpodcotozoe k XVII
cvespy BKI(6): Joma kynbTypel, kny6bl, puakynbsTypHble coopyxerms”. 1934. 30 n.

2. KN 14294 Ans6om dotorpadmit "XVII cbespy BKI(6) ot tpecta "Cotos-cepa”. PotomoH-
TaX no cepHoMy pyaHuKy B Kapa-Kymax". 1934.7 n.

3. KM 14295 Ans6om dotorpaduit "TocyaapcreenHbiin MonutexHudecknin My3en, BbicTaska
"Hawm poctmxenms". Otpen Hap. Kom. Jler. Mpom. 1934". 1934. 41 n.

4. KN 14298 Ans6om dotorpadmin "HKTIM CCCP. MasHoe ynpasneH1e CyaoCTpoUTENbHOM
npomsiwnenHoctn XVII cvespy BKMN(6). 3asoa: Banmitckuin cynopem. u mexan.". 1934. 36 n.

5. KN 14299 Ans6om dotorpaduin "HKTM CCCP. MasHoe ynpasneH1e CyaoCTpoUTenbHOM
npombiwnerHoctn XVII cvespy BKM(6). 3asop: cyaoctpoutenshbin u mexan. "Metposason’.
1934.20 5.

6. KM 14300 Ans6om dotorpaduit "HKTIM CCCP. [naeHoe ynpaeneHue CyaoCTpOUTENbHOM
npomsiwnerHoctn XVII cvespy BKI(6). 3aeop: "CesepHas cynoctpountensHas sepds™. 1934.
21 n.

7.KM 14301 Ans6om dotorpaduit "HKTIM CCCP. [naeHoe ynpaeneHue CyaoCTpOMTENbHOM
npombiwnenHoctn XVl cvespy BKM(6). 3asoa: cynoctpour. u mex. "Cyamex™. 1934. 21 n.

8. KM 14428 Anbbom dotorpadmit "HapopHbiit kommccapuar tsxenoi npom. (HKTM). Ma-
B3Heprnpom. XyaoxecreeHHoe nuTbe 1 Wwipnotpeb KycuHekoro vyryHonureiHoro 3-pa”. 1934.
16 n.

9. KM 14050 "3asop, "Inexrpouptk” 8 r. Opmxornkupse”. 1934. 23 n.

10. KM 14051 "3naroycrosckuii MeTannypruyeckuin 3asoa. OcsoeHue TEXHUKM NPoM3Boa-
cTBa BbicOKOKa4ecTBeHHbIX cranei. Cnevcrans. 1933 r.". 1933. 48 n.

11. KN 14052 "BcecotosHoe obbeppHeHue "Bocrokocrans "Yycoeckuin Metannyprideckiin
3asoa™ 1934 r." (yepHoit Tywwbto Ha BaTmaHe: "[octkenus Yycosckoro 3aBopa 3a nepsoe nsi-
minetve n 1933 r. no oceoenmio kauectsenHon cranu”). 1934. 34 n.

12. KM 14053 "3asop deppocnnaeoe umenn K. E. Bopowmnosa (r. Yensbunek). 1934 r.".
1934.28 n.

13. KN 14057 "[Oxenpoeckuit meTannyprideckuii kombuHart "3anopoxcrans™ 1933. 12 n.

14.KMN 14059 "OHenpoBckui antomMuHueBbli KoMbuHaT. Stansl crpountenserea”. 1933. 14 5.

15. KM 14060 "[HenpoBckui1 antoMmMH1EBbIM KOMBUHAT. DNEKTPONMUTHBIM M 3NEKTPOAHBIN Lie-
xa". 1934.18 n.

16. KM 14063 "3HatHble ntoan KepueHckoro rocynapcTBEHHOMO METAMTYPrUYecKoro 3aBoAa
nmehn Boiikosa ¢ doTomnntoctpaumsimm x npounssoauTenbHbix yqactkos”. 1935. 13 n.

17.KN 14064 "3asop pepkux anementos". 1932-1933. 17 n.

18. KM 14292 Anv6om dpotorpadmin "XVII cveapy BKI(6) ot yaapHukoe BeecotosHoit npoe-

KTHO-MOHTaXHOM KoHTopsl KaHataoptpanc”. 1933-1934. 29 n.

19. KN 29694 Ans6om c poTorpadusmu 4/ 6. "3asop, "KpacHbiit peanHupk™. 1934. 17 n.

20. KM 29697 Anbbom c dotorpadmsamu 4/ 6. "dpocnaeckmii peanHoeo-acbectosbiit KoMEH-
Hat". 1931-1932. 21 n.

21.KMM 14539 Ans6om dotorpadmin "3asops obbeapterns "Cotosamaent” k Hauany 2- ns-
mnetku". Hauano 1930-x. 19 n.

22. KN 29682 Ans6om ¢ dotorpadusimu 4/ 6. "CTpoutenscreo a3oTHO-TYKOBOrO KOMGMHA-
Ta". 1930-1933. 24 n.

23. KM 14628 Ansbom dpotorpadmii "3asoabl obbeanterns Cotos-ausens k Hauany 2-1 ns-
anencr 1933 .. 1933.33 n. m

Jutepatypa

1. @oHg MMCbMEHHBIX MCTOYHMKOB [MonutexHnyeckoro myses (PN
MM) @. 100. On. 3. Eg. xp. 30049/115.

J1.37.

2. P MM, @. 100. On. 3. Ea. xp. 30490/24. 11. 2.

3. Tam xe. On. 34. En. xp. 31832/34. J1. 108.

4. Cemenora O. B. BeictapouHas gestensHocTs [MonutexHuueckoro
mysesa B 1920-1930-e roasl // Victopums TexHuku 1 myseliHoe aeno:
Mmatepwmansl 5-i Hayy.-npakT. koHd., 12-13 aekabps 2006 r. M.,
2007.Buin. 4, 4. 1. C. 98.

5. Haww goctwxenus: seictaska: nytesoautens / Hap. komuccapmar
npocselenus, [oc. nonutexu. mysen. M., 1934. C. 1-12.

6. M MM. @. 100. On. 34. Ea. xp. 31832/46. J1. 106.

7. HapogHbiit kommnccapmart tsxenoi npomsiuneHHoctn CCCP.

8. MM MM. ®. 100. On. 34. Eg. xp. 31832/46. J1. 150-152.

9. Hukonaesckuit H. M. Bonpockl skoHOMWKM HEDTAHON MPOMBILL-
nenroctn CCCP: uct. odepk: yueb. nocobue ans cTyaeHToB HedT.
BTY30B 1 TexHukymos. M., 1938. C. 44.

10. My pocta 1 pekoHCTpyKuuM A3epbaniKaHCKon HedpTIHOM
MPOMBILLAIEHHOCTH: B UMdpax 1 auarpammax. 1923/24-1933 rr. /
Aznedts. [naHoso-3koH. ynp. baky. M., 1933. C. 3.

11. Tam xe.

12. Toc. o6vepmrermne HedT. npom-ctn "Cotosnedts". 1-a Bcecoros.
KoHbepeHLys no paumoHanuzawmn Hedt. npom-ctu. baky. 1930. C. 4.
13. Asepbaipxarckas HedTaHas npombineHHocTs 1933 1. ¢ npumn.
kpaTkoro obsopa 3a 1932 r.: crar. exeroa. / loc. obvea. azepb.
HedT. npom-cTu. AsHedTs. Baky. M., 1935.T. 2. C. 1.

14. Terknn M. O6 ocBOEHMM HOBbIX HEPTAHBIX PANOHOB (M3 OMbITA
Jok-barana) // Hedr. xo3-80. 1934. Ne 3. C. 35-37.

15. Pa6ota "AsHedtn" B 1931 rogy 1 3anaum Ha 1932 roa; k gokna-
ny ynpasnsiowiero AsHedtn Ha VIl AsepbaitmxaHckom chesae
npodcotosos. baky, 1932. C. 47.

16. Kysbmura 3. U. Kpekurr-ycrarnoska B. . LLlyxosa u C. 1. Taspwu-
nosa // Kpucrann. 2018. Ne 2. C. 7.

17. Hosoe B TexHuke HedTanoi npombinenHoctn CCCP: ¢6. cr. M.,
1933. C. 89-90.

18. Angpees . A., dyraes @. ®@. Hedbranas npoMbILLNIEHHOCTb K
XVII coespy BKI(6) // Hedr. x03-80. 1934. No 1. C. 6.
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Oner Hukutuu Bpunés,
A.T.H., npodeccop, 3acnyxeHHbIl AeaTens Hayku U TexHukn PD,
HavanbHKK kadpeapsl Tankos BABTB (1975-1987 rr.)

(Mpoponxenne. Hayano B 6-2014 - 6-2020)

Y BoeHHbix Bennko6puTaHuM - CTPaHbI, GKTMBHO y4ACTBOBABLUEH B CO3AAHMM
6noka HATO, no naee, gonxHsl 6binm GbiTe eAMHbIE NOAXOAbI B CO3RAHMM BCEX
BMAOB BOOPYXEHMS CO CBOMMM KOSLIEramMm M3 Apyrux ctpaH. OaHako y Hux 6bino
CBOE BMAEeHMe Ha pa3BuTHe TexHUkN. B Te xe rogsl, korga 8 PPl u PpaHumm
paspabarsieanu Tpe6oBAHMS K CPeAHEMY TAHKY, QHIMIACKME BOEHHBbIE,
npoaHannsuposas 6oesoe npumerHeHue "LleHtyproHos" B Kopee, npuwnam k
BbIBOAY O HEO6XO0AMMOCTH 0becneyeHMs BbICOKOH 3ALYMILEHHOCTH M OFHEBOM MOLLM
NepcrneKkTMBHOroO TAHKA C ORHOBPEMEHHBIM COXPAHEHUEM MOABMXHOCTH.
OpHako, NyTb Npu ABMXEHNM K Lienn 6bin He TAKMM MPOCTHIM.
Hanomuum, uto 8 1954 rogy Ha BoopyxeHue 6pUTAHCKOM QPMMM NOCTYNMAN
taHkn Centurion Mk 7/2 (FV 4012) ¢ nywkosi L7. Josepenunem "ueHtypuona" go
3TOro ypoBHs BMecTo ¢pupMmsl "Bukkepc-ApMcTpoHr", TDOAMLMOHHO A0 3TOro 3TMM
3aHumasLerics, pabotanu koHcTpykTopbl pupmsi Leyland. Mmu xe B
MHMLMATMBHOM nopsake 6bina nposefeHa ewé ogHa moaepHusaums Mk.7, B
pesynbrarte kotopoi B 1955 rony noseuncs rank Centurion Action X ¢
npuHUMNManbHo HoBo# 6awHeid. HoBusHa 3aknioyanacs B NOAHOM OTCYTCTBUM
MOCKM OpYAMs NpM OAHOBPEMEHHOM ycuneHumn nobososi yactu (go 198 mm) m
yCcTaHOBKM €€ nog 6onbwmm yrnom HaknoHa (6awns tmna "mantlet-less"), yto
MOBBICMIO NPOTUBOCHAPSAAHYIO YCTOHYMBOCTb BaLIHM.

Centurion Action X ¢ 20-¢yHTOBO# nywwKo#

Bo Bcex mucrounmkax o tanke Centurion Action X rosoputcs 0 eAMHCTBEHHOM
NOCTPOEHHOM TaHKe M elé 06 OfHON M3roToBNEHHOM BallHe Ans UCMLITAHUS eé Ha
cHapsgoycTokumBocts. OfHAKO M3 HANM3A MMeloLMXCS B cBOBOAHOM AOCTyne B
UntepHete poTorpadmii MOXHO caenaTtb BbIBOA O HANMYME ABYX, HECKONLKO
oTanyarowmxcs apyr ot apyra, 6awer "mantlet-less”, npuyém opHa ¢
MopaepHusnposaHHo# 20-¢pyHToBOM (84-MM) nywwkoi 6e3 AynbHOro TopMo3aq, HO ¢
axeKkTopoM, a apyras co 105-mm nywkon L7.

Centurion Action X
co 105-mm nywko# L7
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KoHkpeTHbie pesynbTathl X0A0BbiX M 6ANAMCTUHECKMX MCMILITAHMMA TAHKOB
Centurion Action X, 6aweH 1 nywek HeussecTHbl, 6awHs no tmny "mantlet-less" Ha
cnepytowme mogndukaummn "LlentypuoHos" He ycTtaHasameanm, Ho nogobHas ei
6awHs Hawna ceoé mecto B TaHke FV4202, kotopsii pupma Leyland nsrotosuna
B Metanne B 1956 r. HanomHuM, 4to B 3TOM Xe roay cneunanmucramm FINABEL
TONIbKO-TONLKO 6biM Pa3paboTaHbl TAKTUKO-TEeXHHUYeckMe Tpe6oBaHMS Ha
eBpOnefcKMi CPEAHMA TAHK, K CO3AAHMIO KOTOPOro HeMeLk1e M ppaHLy3ckmue
KOHCTPYKTOPbI MPUCTYNMAM €LLé NO3aHEE.

Konctpykropsi ¢pupmsi Leyland caenanu FV4202 Heckonbko npusemucree B
cpasHeHuu c "Llentypronamu” 6narogaps 63 nbwmMM yrnam HaknoHa no6oBsbix
nucros. B utore yaanoch cHM3nTL BbicOTy TaHKa Ha 25 cM, KOTopas cTana pasHa
2,75 M. Kpome yMeHbLIEHHS BbICOTbI KOHCTPYKTOPbI YMEHbLMAM M AIMHY TAHKA HA
0,5 M. bnarogaps atoMy macca TaHka ymeHbwunacs 4o 40 1 (cHuxenne Ha 10 T
oTHocutensHo moandukaumm Centurion Mk 7), u 8 xonoBoii yactu crano
AOCTATOYHO NPUMEHMTb MO 5 ONOPHBIX KATKOB Ha 60PT BMECTO LWecTH (o4YeHb
noxoxe Ha T-54). Jlo6osbie n1ctbl 6ponn FV4202 umenn Ty xe camyio TonwwmHy,
kak n y taHka Centurion Mk 7, Ho, 6naropaps ewé 6dabweMy yrny HaKaoHa,
Kopnyc nony4uncs 6onee 3awmuieHHbimM. [pasga, npuwnocs U3-3a 3toro
PacnonoxnTs MEXAHUKQ-BOANTENS B MONYNEXALLEE NONOXKEHMNE.

OnbitHbiv Tauk FV 4202

Jlo6osas yacte 6awnu TaHka FV4202 Heckonbko HanomuHana 6auiHio y
Centurion Action X ¢ 20-¢yHTOBOM nywWKOH, HO NOA BbIPE3OM ANl OPYANUAHOM
YCTAQHOBKM MOSBMAICS BbICTYN, NONyYMBLIMI Ha3BaHMe "6opoaa”.

Bcero 6bino n3rorosneHo Tpu ak3emnnspa taHka FV4202, 8 Tom umncne ¢
Hape3Ho# nywkoi L11, Hosbim geuratenem Leyland L60 m nyywes
sawmueHHocTsio. Mcnbitanmns tanka FV4202 npogonxanuce HeckonbKo ner,
HO AOMATH 4O CEPUIHOro NPOU3BOACTBA M Yy STOrO BAPUAHTA HE MOJTY4MAIOCE.
MpakTnyeckn ogHOBpEMEHHO, MHOrAA ONepexas, a MHOrAA M NPOCTO
ocTaHaBAMBasCh, Wna paboTa HaA NPOEKTOM TaHKA, MMeBLero MHaekc FV4201

TexHuyeckas peann3aums oTaeNbHbIX MAEH oCylecTBasnack Ha mawmHe FV420
a nocne Toro, Kak 3TOT NPOeKT 6bin 3aKPHIT, BCe yaayHble HApaboTkM o Hemy
nernn B ocHosy 6yAyluero 0CHOBHOro 60eBoro TAHKA, TAKTUKO-TEXHUYECKHE
Tpe6oBaHms M 061Las KOMIOHOBOYHAS CXeMa KOToporo 6binm pa3paboTaHsl B
1956 rogy B Hay4yHo-uccnegoBaTensckom LeHTpe MVEE. OcHosHoe Tpe6osaHue
T3 Ha cospaHue ocHOBHOro 60eBOro TAHKA: MOABMKHOCTb BONXKHA BbiTb KK Yy
"LlenTyproHa" u npm 3ToM gonxeH 6bin nopaxars Ha 6obWMX AUCTAHUMSX BCE
CyliecTBylOLME HO TOT MOMEHT COBETCKME TaHKM (B T.4. u T-10).
MpoexkTMpoBaHMEM TAHKQA 3AHSNMCh CMELMANMCThI FOCYAAPCTBEHHOMO HayYHO-
MccneaoBarensckoro MHCTMTyTa 6oesbix Mmawmk - FVRDE (Fighting Vehicle
Research & Development Establishment) coemectHo ¢ uHxeHepammn pupm Leyland
u Vickers. Vickers 6panacs 3a paspaborky 6awHnu k HoBoMy Tauky. EctectBenHo,
4TO 3TH PMPMbI B NPOLECCE MPOEKTUPOBAHMS MCMONb30BANM HAPABOTKH,
nony4yeHHble B Xofe co3faHms u ucneitaums taHkos Centurion Action X u FV42
B 1959 roay, Bcero 4epes ABa rofa ¢ HAYANA NPOEKTMPOBAHMS, HO TAHKOBOM
3asoge Royal Ordnance Factory B JIugce 6bin noctpoeH onbiTHbINH 06pa3sel TAHKA,
3aBOJICKME MCMBITAHMS KOTOPOro HAYanMch B CeHTS6pe.

PaHHui npototun FV4201
c nepsbiM BapuaHToM 120-mm nywk




B xopne ucnbiTaHmil Gbina NOATBEPXAEHA HEAOCTATOYHAS MOLLHOCTL NEPBOro
QHIAMMACKOro OMMO3MTHOIrO TAHKOBOTO asurarens, KOTOpblﬁ MAKCMMQJIbHO BbigaBas
Bcero 450 n.c. u pasroHsn 45-ToHHbIN TAHK Ha wocce Tonbko Ao 40 km/4
M el é MeHbLe HO Nepece4€HHOM MECTHOCTH.

B CBSI3M C 3TUM, NPEeACTaBsisieT MHTepeC NCTOPMUS NMOSIBJIEHNS B QHIUACKOM
TAHKOCTPOEHMM AM3EbHOrO ABMUIATENS C OMMO3MTHLIM PACMONOXKEHMEM MOPLIHEHN.
Bcé Hauanocs ¢ 7-ToHHOro rpysosoro astomobuns R7, suinywenHom 8 1948 roay,
U B KOTOPOM B KO6MH8 nog cMpgeHbsIMM Haxoguiacs 66H3HHOBME ABHraTesb.

B 50-x ronax komnanmns Rootes Group pelwmna ycTaHOBUTb HA 3TOT rPy30BMK
AM3enbHbIN ABUrATENb, HO TAK, 4TO6bl OH yMelyancs B TOM Xxe o6béme.
ﬂl‘lﬂ YAOBJ/IETBOPEHUS 3TOro TpeGOBGHHﬂ nogxogmn AHSeanblﬁ ABUrartens C
OMMNO3MTHBIM PACMOAOXEHNEM MOPLIHEHA, CO3AAHNE KOTOPOro Ha4anoch B
komnanmu Tilling-Stevens ewé 8 1945 roay.

CHauana 6bin1 NOCTPOEH OAHOUMAMHAPOBLINA ABYXTAKTHbINA NPOTOTHN,

a 3aTeM ABa TPEXUMAMHAPOBLIX ABuraTtens 1S3.

B kaxaom ropM3oHTANbHOM LMAMHAPE HOXOAMIOCH MO ABA MOPLUHS, KOTOPbIE,
ABUrasiCb B NMPOTUBOMOJIOXHbLIX HANMPABJIEHUAX, Yepe3 WATYyH, KOPOMbIC/IO, pbl4ar U
BTOPOﬁ WaTyH NpMBOAMAN B ABMXKEHHNE TOJIbKO OAMH KOﬂeH'-IGTbIﬁ Ban,
pacnosnoxeHHbIN Nog uMAMHAPAMM. [TOMMMO TaKOH KNHEMATMYECKOM CXeMbI yXe
6!:”114 OMNMMNO3MHTHbIE NOPLUHEBbIE ,qsura'reneﬁ C ABYMS KOJIEHYATbIMMA BAJIAMU, HO
KOHCTPYKTOPbI BbIGpann BapUaHT ¢ O6LMM KONEHBANOM.

TS3 Beigasan scero 105 n.c., HO MMEHHO OH CTAN OAHMM M3 NPOTOTHMOB ANs
19-nutposoro geuratens Leyland L0,
npegHa3HA4YeHHOro A4ss nepcnekTMBHOro cpegHero TaHka.

Ewé Ha HayanbHOM 3Tane NPoOeKTUPOBAHMS AHIMHCKOro O0cCHOBHOro 6oesoro
TAHKA B KAYECTBE CMIIOBOM YCTAQHOBKM npepnonarasncs B-HMJTMHAPOBMﬁ
V-06pasHbisi ansensHbix asuratens komnaHmum Rolls-Royce. Ho Tyt "nogocnenn”
Tpe6osanns HATO o6 ycraHoske Ha Bcex 60eBbiIXx 6pPOHMPOBAHHBIX MALWMHAX
MHOTOTOMNJIMBHbIX AN3€JIbHbIX ABMI’UTGHSFI. PG3PG6OTKG TAKOro gsurarens 6!:“10
nopy4yeHa komnaumnm Leyland Motors ¢ "noackaskosi", 4To 3a 0OCHOBY MOXHO B35Tb
KOHCTpyKuMio ABurarens TS3, KOTOPbI# MMeN HA TOT MOMEHT B OCHOBHOM
MOJIOXHTEJIbHbI€ OT3bIBbl. nOMHMO TOro, YTo OH Mor pG6OTGTb HAQ HeCKOJIbKHUX
BMAAGX TOMNMBA, €ro KOHCTPYKLUMS OTAMYANAACh NMPOCTOTOA € MAsbIM KOIMYECTBOM
AeTaneM, HU3KOM HArpy3KoM Ha MOALWMIHUK M XOPOLUEA XAPAKTEPMCTMKOM
XOoJsiogHOro nycka.
®upme Leyland Motors B pabote Haa HOBbIM ABHUraTeNeM NOMOrana KOMNAHMs
Rolls-Royce. OHun BHauane co3nanm ogHOLMAMHAPOBbIE NPOTOTUMbI ABMrATENEN,
ak 1959 rogy co3nany nonHOUEHHYIO KOHCTPYKLMIO ABUraTeNs Nos Ha3BaHUEM

Leyland 60 (L60).

rot gBMratens pabotan No ABYXTAKTHOMY LMKy, MO3BONASABLUEMY MPH
19-nutposom pabouem o6béMe NOYHATb MOYTHU TAKYIO e MOLHOCTb (Mopsaaka
600 n.c.), kak u 27-nutpossbisi 6eH3nHoBbIA aBuratens Rover Meteor. Mpoayska
LUMAMHAPOB OCYLLECTBASNACH C NoMoLblo HarHeTaTens Pyrca. OcHoBHoe oTanyme
L60 ot onnosutHoro asuratens TS3 saknoyanocs B npuMeHeHHe He OBHOrO,
ABYX KOSIEHYQTbIX BANOB, KAK y Hemeukoro ansens Junkers Jumo.

B MTO MHoroTonnmeHsiiA ABYXTAKTHbINA 6-LUMAMHAPOBbLIA ONMO3MUTHBIN AU3Enb
xuakoctHoro oxnaxgeuns L60 ¢upmsr "Jlesinang" mowHoctsio 585 n.c.
YCTAHABAMBANCS € BEPTMKANbHbIM PACMONOXEHNEM LUMAMHAPOB. 3anyck asurarens
OCYLLECTBASANCS B HOPMAJIbHBIX YCIIOBMSIX C MOMOLLbIO 31EKTPOCTAPTEPA, HA
Mopose - rugpocraptepa. O6a cTapTepa 3anMTLIBANMCL OT SHEProyCTAHOBKH,
ABMraTenem B KOTOPOM SBASNCS 3-UMAMHAPOBbLIA ONMO3MUTHbIN AM3ENb
Coventry Climax mowHoctbio 23 n.c.

KoHctpykTneHo aBuratens n cucrema oxnaxgenus L60 6binm cnpoekTposaHsl B
BMAe eanHoro 6n10ka. 3ameHa BbilEALWEro U3 CTPOs ABMraTens Ha MCNPABHbIA
3aHMMana He 6onee AByX 4acos.

Mepsbie BapuanTsl geuratens L60 nog nugexcamm or Mark 1 go Mark 4
MouyHocTbio 450 n.c. npeaHA3HAYANMCH ANsS NPOBEAEHMS [LOBOAOYHbIX MCMBITAHUHA,
30BOACKMX MCMBITAHMI M MCMLITAHMMA B COCTABE CEMM MOCTPOEHHbIX MPOTOTHMOB.
B nepuop c 1959 no 1964 ron 6bino noctpoerHo 60 Takmx asuratenes.
O6HapyxeHHble B XOA€ 3aBOACKMX MCMLITAHMI AedeKTbl ABMraTeNs NoCTeneHHo
YCTPAHSANUCL, MPUYEM NPU STOM MPMLLNOCL MEHSTb M KOHCTPYKLMIO TaHKaA. Tak, ans
yCTpaHeHMs BUBPALMM ABUIATENS M CUCTEMBI OXIIAXAEHNS NPMULLIOCh MEHSATh
KOHCTpYKUMIO 3aaHEeNA YacTn kopnyca emecte ¢ MTO. Ita gopabotka npusena k
pocty Macchl TaHka nout o 50 ToHH, 4TO B CBOIO O4Yepenb noTpe6osano ycunmnts
NOABECKY, NePBOHAYAILHO PACCYNTAHHYIO HA 45-ToHHYI0 Maccy TaHka. [Ipo6nemsi
y camoro asurarens Ha6MOAANMUCE B MECTE YNAOTHEHMS MAb3bl UMAMHAPA, M3-3Q
4ero oXNAXAAIOWAs XMAKOCTb MONAAANA B UMAMHAPLI ABUrQTENS, M M3 BbIXJOMHOM
Tpy6bl wWén 6envirt avimM. Ewé oamn gedext b1 cBA3AH € M3BLITOYHBIM HATSKEHUEM
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pemMHei NPpMBOAA BEHTUASTOPA, YTO NPMBOAMIIO K PACTPECKMBAHMIO KapTepa.
YcrpaHeHue 3TMX M Apyrux feeKToB NpoAoNXanock Bech NepMoA NPpOM3BOACTBA
M skcnnyartaymm storo TaHka. OTkasarscs or onnosutHoro asurarens L60 u
YCTAHOBMTb APYrOM QHIIMMCKME KOHCTPYKTOPBI HE MO, T.K. KOHCTPYKLMS TAHKA,
MTO M TPAHCMUCCHSA 6blﬂH pPaccYMTaHbl MMEHHO NoA Hero.
BniepBbie HOBbIN AHFAMKCKMI TAHK NpoAeMoHcTpuposanu obuwectsy 8 1961 rogy.

Chieftain P5 (npototnn 1962 ropa)

BovickoBbie McnbiTaHMA NpoToTUNOB 3akoH4YMnuck B 1962 roay, a B Mae
cneayioLero roaa Ha BOopyxXeHne 6pUTAHCKOM apMmuM 6bin MPUHAT TAHK
Chieftain Mark V MBT, kotopbix 6putanckas apmus 3akasana 770 wryk.
Mepsbie mawnHel nop uupekcom Chieftain Mk.1 ¢ asurarenem L60 Mk.4A
mowHoctbio 585 n.c. nossunmnce B aHrnmrickor apmmmn B 1966 ropy.
Mpon3BoAcTBO TAHKOB OCYLLECTBASAOCHE HO rOCYAAPCTBEHHOM 3asoge B Jluace n
3aBope yactHo# pupmsl "Bukkepc-Apmctponr” B Helokactne.

CeapHoii kopnyc taHka Chieftain BeinonHeH no knaccmuyeckoi KOMNOHOBKE U3
NINTBIX M KATaHbIX aeTtanei. BepxHss no6osas getans kopnyca MMeeT TONWMHY
120 MM, 4To conoctasmumo c Takoi y tanka Centurion (126 mm). Ho yron eé
HOKJIOHQ K BepTUKanyu coctasnset 72°, 4To sHauutensHo Gonblue, YeM y cBOEro
npeawectBeHHnka (57°). B utore, BbicoTa nepeaHes 4acT KOpyca yMeHbLIMAACh
Ao 1178 MM m nosbicnach eé 3aWMULEHHOCTb, T.K. MPUBEAEHHAS TONLMHA
pocturna 388 mm. MocnepcTeuem Takor cxembl 6poOHMpPOBAHMS cTANO
pacnonoxeHne MEXAQHHUKA-BOAUTENIS MO LeHTPY OoTAeNeHUs ynpaBieHus B
nosnynexaleM NoaoXeHNUM C HOKIOHOM cuaeHbs B 45° (Mmenocs ewé asa
durkcnposaHHbix nonoxenus - 50° u 55°). Yron 55° npumeHsncs npm BoxaeHnu ¢
OTKPbITbIM JIIOKOM, A/ 4ero npunogHMManochb BCé cupeHbe. CM.qube U MEXAHU3M
ero nepemeLLeH1s yCTAHOBEHbl HO OTAENbHOM 6poHenucTe, KOTopbId Gbin
NpUNOAHAT HAA AHMLeM Kopryca Ha 50 mm. CaenaHo 3To 6bi10 ANs CHUXEHMS
Boaneﬁcrsmf Ha BoguTens )’AUPHO;! BOJIHbI NPH NOAPbIBE TAHKA HAO MUHE.
Jlutas 6awHs cnoxHon GopMbl uMena TonwmHy B no6oBok yactm nopsaka 195 MM
npu Haknone 60° (npueseséHHoe 3HaveHne TonwmHel 6poru coctasnno 390 mm).
Macka nywku orcytcTBoBana, ambpasypa Ans nepemelyeHus CTBOAA MyLK1
6bina wWrpuHoi Bcero 225 mm, 6naroaaps Yemy ocnabneHue no6ososi Yactu
6awwHyM 66110 MUHUMANbHO BO3MOXKHBIM.

AHrnuyickue pa3paboTymku TAHKOB B MOCNEBOEHHOE BPEMS BCErAd yAensnm
ocoboe BHUMAHME OCHOBHOMY BOOPYXeHMIo. IMu B cBOE BpeMs 6bina
paspaboraHa HapesHas 105-mm nywka L7, craswas "nonynspHoi" B apmusx
HATO. Ucxops u3 aHannsa Bo3moxHbix 6oeBbix gesicteui B EBpone, onn npuwnm
K 3aKI0Y9€eHMIO, 4TO 3P PeKTMBHOE MOPaXeHHe HOBbIX COBETCKMX TAHKOB HA
AnctaHumax nopsaka 2000 m 1 6onee Moxet obecne4nTs Hape3Hoe opyane
kannbpa He meHee 120 mm. Eé paspaboTtka Hayanacs B 1954 ropy,
nk 1957 ropgy 120-mm Tankosas nywka L11 gaunosi 55 kannbpos
6bU’|G roToBd K yCTQHOBKE B 6GLUH|O nporoTuna.

CTBOH nyLwKn 663 AYNbHOIo TOPMO3d, HO C 3)XEKTOPOM AJ1d NpoAYyBKU nocne
BLICTPENA, U3roTABAMBANCS M3 BbICOKOKAYeCTBEHHOM cTanu. [ina npenoxpaHeHus
cTBONA OT AeOPMALMM NPU HEPABHOMEPHOM HArpeBe MM oxnaxaeHnu 6oina
npefycMOTPeHd yCTAHOBKA HA CTBOJ MyLIKM TE€NA03ALWMTHOro Koxyxa. Ha
AYNbHOM 4QCTHU CTBONA CMOHTMPOBAHO 3€PKA0 BCTPOEHHOM KOMIMMALMOHHOM
CUCTeMbl BbIBEPKM NpyLesa HaBOAYMKA, A AJ18 NOBbILEHUS TOYHOCTHU CTPeJTb6M B €é
KOHCTPYKUMM 6bl10 NpeyCMOTPEHO CUMMETPMYHOE PACONOXEHUE ABYX
TOPMO30B OTKATA M COBMELLEHME OCH Liand ¢ OCbio KaHANA CTBOAA.
120-mm nywka L11 6bina cnpoektvpoBaHa noj pasaensHoe 3apsKaHMe, 4TO
MO3BONMNO YCTAHOBMTb €€ B CPABHUTENbHO Hebonblom 0bbémMe GalHy.
3apsxaHue NpoM3BOAMIOCH BPYYHYIO C MOMOLLbIO FMAPOMEXAHNYECKOro
Aocelnarens. BOGKOMHﬂeKT nyLWwKH COCTOSN U3 53 BbICTPEJIOB, COCTOSILMUX U3 ABYX
TMNOB cneuuanbHO pa3paboTaHHbIX cHapsaoB: 6poHeboiiHoro nogkanMbepHoro
L15A4 (19 sbictpenos) n 6poreboiiHo-pyracHoro L3 1 ¢ nnactmyHbIM B3pbiBYATHIM
BELECTBOM M AepopMMpYyIOLLelics ronoBHOM YacTeio (34 sbicTpena).

3arpy3ka 0ckono4Ho-yracHbix
1 6poHeb0o/HO-noAKanMbepHbIX CHAPSAOB
8 TaHk Chieftain
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lMopoxoBsbie 3apsAbl COAEPXKATCS B MOSHOCTbIO CrOPAIOLMX LWEKOBbIX MELIOYKAX. OnnosutHeiii gpuratens L60 Mk.5A

KoHTesiHepbl ans pasmelyeHmss NOPOXOBbIX 3QPSAOB M3rOTOBEHbI M3
OrHeynopHOro MaTrepuand U MMeloT py6baiikm co cneuuansHoM XUAKOCTbIO,
npegoTepauaioLel BO3HMKHOBEHHE noxapa. Bocnnamenenme sapsga npu

BbICTPENE MPOMCXOAMT C MOMOLLbIO 3aNanbHbIX TPY6OK, KOTOPblE ABTOMATHYECKM
noparTCsa n3-nog KO3eHHOﬁ 4YacTH NyLIKH.
BponeboiiHo-pyracHoMy cHapsay yaensnocs ocoboe BHUMAHME,
nockonbKy 3ToT 60€NpMNAc CYATANCS YHUBEPCAbHLIM, 3AMEHSIOLMM M
TPAAULUOHHbIE ¢erCHble CHapsAabl, 1 KYMynsaTUBHbIE.

HayanbHas ckopocts cHapsaa L15A4 - 1370 m/c, chapspa L31 - 670 m/c.
Ha nepsbix TaHkax ¢ nywko# 6binm cnapexs gsa nyneméra: 7,62-mm L8AT
ycTraHaeameancs cnesa ot opyams (6oekomnnekt 6000 natpoHos)

n 12,7-mm nynemér L21A1 - Hag nywkosi (600 natpoHos).
OcHoBHoe npegHasHaveHue nyneméra L21A1 - o6ecneyeHne ToyHoro
APMLENMBAHMS NYLWKM HO AMCTAHLUMIX Ao Lenm He 6onee 2000 M, nockonbky Ha
3TOM AANLHOCTM 6ANAMCTHKA NyLWKM COBNAAAeT ¢ 6annmMCcTMKOM nyneméra.

s

MpuruenusaHne nynemMeTa CMHXPOHM3MPOBAHO € GMHOKYASPHBIM NPMULLENOM
KOMaHAMpa TaHka. OroHb Mo BO3AYLIHBIM LiENISM BO3MOXEH NOC/e yCTAHOBKM
3eHMTHOro npuuenda. Ha TaHK ycTAHOBMAM BCMOMOraTenbHyIo CHIOBYIO yCTAHOBKY
Ans obecneyeHns o60py[OBAHNA SHEPTrONUTAHMEM NPM BbLIKIIIOYEHHOM ABUraTENeE.
Macca taHka Bo3spocna go 53 ToHH.
Ha cnepytowmii rog Ha 29 tankax Chieftain Mk.2 mogepHusnposanu cucremy
ynpasneHus orvem. Bmecto npuctpenounoro 12,7-mm nynemeta L21A1 6bin
- . ycTaHosneH nasepHsii gansHomep LF-2, namepsiowmit agansnocts ot 500 go
= -l S = i S 10 000 m c 10-meTpoBo#i TouHOCTbIO. ITOT TAHK nonyynn nupekc Mk.3/3.

HecmoTps Ha TO, 4TO NyLWKA M CNAPEeHHbIE C Hel MyneMeTbl CTA6UAM3NPOBAHLI B
ABYX MNOCKOCTSX, OCHOBHbIM PEXMMOM BEAEHMs OrHs sBnsetcs cTpensba ¢ mecra,
T.6. HOBOAYMK HABOZMT OPYAME HA Lienb ewé npu ABMKEHMM TAHKA, 3aTEM TaHK
OCTAHABAMBAETCS M NPOM3BOAMTCS BbicTpen. Y HABOAYUKA HAXOAMAMCH ABA
npuuena c He3aBUCMMOM CTabMNMU3aLMel Nons 3peHNs B rOPU3OHTANBHOMA
MJI0CKOCTH: OCHOBHOM MOHOKYJSIPHbINA MEPMCKONMMYECKMMA NpULen
¢ oaHOKpaTHbIM M | 0-KpaTHLIM yBeMYeHMEM U Ay 6AMPYIOLMI TenecKonmYeckmi
ONTMYECKMMA NpULen ¢ 7-KpaTHbIM yBenndeHneM. Y KOMOHAMPA B NepeHeM 4acTu
BPALLAIOLENCS KOMAHAMPCKOH BALEHKM CMOHTMPOBAH BMHOKYNSPHbIN
nepMcKonMYecKMi ONTMYECKMMA NpULEeN C OGHOKPATHBIM M 15-kpaTHbIM
ysennyenmeM. KoMaHanp uMeeT BO3MOXHOCTb OTMETUTL BLIBPAHHYIO Lienb
B NoJsie 3peHMs NpMLena HaBOAYMKA, MOC/E Yero HABOAYMK OCYLLEeCTBASET
npuuenmsanue opyams. Ho npuuenmsaHmue MoxXeT BbIMONHATLES M KOMAHAMPOM,
npuYem ero AeHCTBUS MMEIOT NPMOPHTET.

[Ans BeaeHns 60esbix AEHCTBMA B HOYHOE BPEMS Y KOMAHAMPA BMECTO AHEBHOIO
npuuena ycTaHaBAMBAETCS AKTMBHBbINM NPMBOP HOYHOrO BUAEHMS C MOACBETKOMN OT
UK-npoxekTopa, KOTOPbIH HAXOAUTCS B HAPYXHOM SILUMKE C IEBOH CTOPOHBI

6awnn. [ina yaepxauuns uenm B none spenns npuuena n yaobcrea HabnogeHus B atom xe roay 6bino caenaHo asa onbiTHbiX TaHka Chieftain Mk.4 ¢
KoMaHAMpcKas GaweHka MMeeT npueoa, obecneymBaloLWwmii ee BpaleHne B YBENMYEHHbIM 3QNACOM TOMIMBA M YMEHbLUEHHbIM 6OEKOMMIEKTOM K MyneMeTam.
HanpaeneHuM, NPOTMBOMNONOXHOM HONPABAEHMIO BPALeHMs 6alHu TaHKa. Yrabl KoHcTpykTopbl noCcTOSIHHO COBEpPLIEHCTBOBANM LMAMHAPO-MOPLIHEBYIO rpynny
HOBEAEHMs OPYyAMs B BEPTUKANIbLHOM naockocTu coctasnsior ot -10° go +20°. ABUraTens Ans NoBbilEHNS ero HaAEXHOCTM U MOLHOCTH: Hanpumep, B 1971 roay
UsmeHeHus, BHecEHHbIe B KOHCTPYKUMIO ABuratens B 1967 roay, nosenu 6b151 BHeAPEH HOBbLIA 610K UMAMHAPOB C HOBbLIMM PAAMATOPAMM, M3MEHEHbI FMAb3bI
mouyHocts L60 Mk.4A2 po 650 n.c., uto, ecTectBeHHO, 06ecneymno focTMxXeHHe M MX ynnoTHeHus. ITM M apyr1e npoBefEHHbIE MEPONPUATUS MO3BONMAM YBENYUTL
Tpebyemoro yposHs maHespeHHocTH. Ecnm nepesie 40 trankos Chieftain Mk. 1 MouwHocTb asurarens (mupekc Mk.8A) go 750 n.c. drot psurarens
M3-30 HU3KOM MOLYHOCTH M HOAEXHOCTM ABMuraTens 6biin HanpaeneHsl B y4yebHbie ycranasnusancs Ha Tauk Chieftain Mk.5, Ha koTopom nomumo Hosoro asuratens
noApasfeneHus, To ¢ HOBLIM ABMraTenem TaHKM noa Muaekcom Mk.2 crann 6bin ycTaHoBneHbl 6ecnoacseTo4Hble npubopsl HoyHoro BuaeHus, a 8 CYO
nocrynate B cTpoeBbie YacTH. B nepsyio oyepeab mmn ocHawanace bpuranckas BBEJEH 31eKTPOHHbIN 6annnctyeckmi Boiyucnmtens. Ha koHue creona nywku 6bin
Pesinckas apmms, pasmewwénHas B [epManmumn, npM4yéM Ha 3TMX TaHKAX YCTQHOBNEH KONAMMATOP, NPEAHA3HAYEHHbIA AN1S IOCTUPOBKM CTBONA M TMHMM
ycTaHaenmsanock 060pynoBaHue Ans NoABoAHOro BoxaeHus. Becero 6bio BM3MPOBAHUA ONTMYecKOro npuuena crpenka. boekomnnexr ranka ysennumnnm
usrotosneno 532 mawnnsl Chieftain Mk.2. A0 64 BbICTpenos ¢ BBefEHUEM CTPENOBMAHLIX ONepeHHbIX 6poHe6okHbIX
_ nopkannbepHbix cHapspos L23A1 u goimossix cHapsgos. KoHcTpykums
Chiften Mk.2 - KOMAHAMPCKOMA 6aleHkn Takxe 6b1a U3MEHEHQ, a 3€HUTHbLIA MynemeT,
: YCTQHOBNEHHbIA HQ HEM, MONY4YNA BO3MOXHOCTb CTPENsTh BEPTMKASLHO BBEPX.
B atoT BapmaHT 6bino mogepHnsnposaro 97 tankos Chieftain Mk.3.

Chieftain Mk.3/3 c nazepHbiM ganbHoMepom

-
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Chiften Mk.5

B nanbHeiwem MoaepHU3ALMM NOABEPrancs M TAHK, M €ro CMNoBAs ycTaHoBka. B Bce nocnepnyiowme pabotbl 6binM HanpaBaeHbl HA NOBbILIEHNE HAREXHOCTH M
1969 r. 199 rankoe Chieftain Mk.2 mogepHnauposanm 8 sapmant Mk.3. B xoge pecypca gsurarens. Ecte cBefieHMpPs, 4TO KOHCTPYKTOPAM yAQnock popcMpoBaTh
nposeaeHns pabot 6bina npoBeAeHa 3aMeHa AM3ens Ha 6onee HaZEXHbIN asuratens L60 go 840 n.c., u B 1977 ropy stot asuratens noa nuaekcom Mk.11A
L60 Mk.6 c HoBbIMM BO3AYLIHBIMM PMABTPAMM, YCTAHOBAEHDI ycraHosunu Ha 29 Chieftain Mk.3/3. Momumo HoBoro aeuratens Ha TaHkax 6biio
yCOBEpLIEHCTBOBAHHbIE 3/1EKTPOreHepaTopbl M HOBbIE KOMAHAMPCKkMe balleHkH, ycTaHosneHo o60pyAoBaHMe, aHanornyHoe ycraHosneHHoMy Ha Chieftain Mk.5.
HQ KpbilWe KOTOPOro cMOHTMpPoBaH 7,62-mm nynemer L37AT. MoaToMy M MOAEPHM3NPOBAHHLINA TAHK MOJYYMUN ITOT Xe MHAEKC.
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B xopne upaHo-upakckos BosiHel B 1980-1981 rogax BbiscHunock, 4To
nocrasneHHsie Mpany tankm Chieftain okasanuce HecnocobHbl npoTMBOCTOAT
6oenpunacam 115-mm opyans taHka T-62, Haxoaswwerocs Ha BOOPYXeHNUHU
MPAKCKOH apMumu. DTO 3ACTABMAO QHIMYAH HAYaTb paboThl MO yCHAEHUIO
3aWMLEeHHOCTH 106080 YacTH 6AWHM M KOPRyCca NyTEM yCTAHOBKM
AOMNONHNTENbHOM 6poHu. BpoHs cocTosna M3 WwecTn cTanbHbIX NAACTHH,
pa3aeneHHbIX TONCTLIMM CNOSIMM pe3nHbl. Moaynu 13 Tako# cnoéHok KOHCTPYKLUMM
ycTaHaBamBanuck cnepeam 6awWHM M Ha KOpryce B PaiOHE MECTA MEXAHMKA-
BOAMTENS, YTO AOMOMHWTENBHO MOBLILIAMO 3aALWMTY Konbua 6awHu. bnoku
Kpenuauce K oCHOBHOM 6poHe kopnyca 1 6awHu TaHka 6ontamm us
HepXaseloweH cTanu, a ceepxy 610k1 M 60Tbl 3QKPLIBANMCE JOMNONHNUTENbHLIMM
NIMCTAMM cTanu, KoTopsie npuBapueanmcs. bpons nonyunna Haseanue Stillbrew.
Unes npuMmeHeHMs TAKOH JONONHMTENbHOM 3ALYMTH OCHOBbIBANACL HA TOM, YTO NpMH|
NonaaaHMM B TAHK CHAPSAAA C KyMyNSTMBHbIM 3APSAOM €ro cTpys np1
NPeofoNeHUM KaXA0ro cnos 6yaeT MeHsTb HaNPABIEHUE M TEPSTh SHEPTHIO.
UcnbitaHus TaHkoB ¢ HoBok 6poHén Havanucs 8 1984 roay, 8 1985 ropy
Havanocs eé npoussoacTso Ha Royal Ordnance Factory Leeds. [lononuurensHyio
6pOHIO yCTAHABAMBANM B PEMOHTHbIX MacTepcknx ¢ 1986 roga. EE ycraHoBka
yBenMuMna Maccy TaHKa Ha aBe ToHHbl. OHOBPEMEHHO HA TAHKAOX MEHSNAch
cuctema ynpasnenus orvem Ha CYO Marconi IFCS ¢ undposbim 6annuctuyeckum
sbiyucantenem. Hosas mawuna nonyunna Hassauue Chieftain Mk.10.

Chiften Mk.10 c 6ponén Stillbrew

o

Cneayer oTMeTUTb, YTO NPEASOXEHHAs AONONHMTENbHAS 6POHS No 3¢ PeKTUBHOCTH
yCTynana MeTanononMMepHbLIM MOAYNSM, yCTAHABAMBAEMBIM NPM MOAEPHM3ALIMM B
TOT Xe nepnoj Ha coBeTckux Tankax 1-55 u T-62.
3asepwmnace mogepHusauyms tanka Chieftain Ha moandukaumm Mk.11. Ha Hém
ycranasausanace nonHoueHHas CYO (ctabunnamposaHHbie npuLensi M opya1e BO
Bcex nnockoctax), 6pors Stillbrew, rennosusmontsie npuuyenst TOGS u
750-cunbHbii MOTOp (BO3BPAT K MEHbLIENH MOLHOCTH 06YCNOBNEH CTPEMAEHMEM K
MOBBILIEHMIO HOAEXHOCTH ABUraTENS).

Chiften Mk.11

Hauas cepuitnoe nponssoacteo TaHka Chieftain 8 1965 rogy, 6puraHus
k 1983 roay Bbinyctunu 2260 mawmH. B ceon BoopyxéHHbie cnnbl 6bino
nocrasneHo 837 TaHkoB, a ocTanbHbie 6biIM 3KCAOPTMPOBAHBI
B ctpaHbl bavxnero u CpeaHero Boctoka.

To, 4to u Kak 6bino peanusosaHo B Tanke Chieftain He 6bi10 oaHO3HAYHO
BOCMPMHSATO 3aNAAHBIMM BOEHHBIMU CMELUANMCTAMM MO TAHKOCTPOEHHMIO.
OcobeHHO KPMTMKOBANACh MOHEBPEHHOCTb, 0 €ro MPEBOCXOACTBO HAA
"Jleonappom-1" u AMX-30 B 3aWMLLEHHOCTM M OTHEBOM MOLUM B PACHET He
6panuncs. OTM napameTpsl 6onble MHTEPECOBANM Te APMMM, KOTopbie 1Mo yxe
BOeBanyn, NMbO roToBUAMCb K BOHHE, KOTOPYIO MM M36eXaTb BpSA M yAAcCTCs.
OpHoli M3 Takmx cTpaH 6bin M3pamns, KOTOPBIN M3 BCEX MMEBLUMXCS HA CepeamHy
60-x rogos HOBbIX MawmuH Beibpan anrnuniickmii Chieftain. B Teyenne gyx ner
(c okta6ps 1966 roaa ao koHua 1968 roaa) B Uspaune npoBoamnmce [OCTATOYHO
cepbE3Hble MCMBITAHMS ABYX 3TMX TaHKoB. Borina 1967 ropa c Eruntom u apyrumm
COCeAHMMM roCyAapCTBAMM MOATBEPAMIA NPABMILHOCTL BLIGEOPA OrHEBOM MOLLM M
3awmWwEHHOCTM nepen noasuxHocTbio. Ho aTa xe BoliHa npusena k 3anpeTy Ha
noctasKy BoopyxeHui B apmmio Uspauns. U koraa B 1969 roay Uspaunsb
o¢puumansHo obpatuncs k Bennko6puranum o nocraexe rankos Chieftain,
nocnepHss He pelwmnack HAPyLWKTL aMb6apro.

Uckats apyroro nokynarens Hosoro TaHka gonro He npuwnocsk - 8 1971 rogy 6bin
nognucaH KOHTPAkKT Ha npogaxy MpaHy 707 MoaepHMU3MPOBAHHBIX TAHKOB
Chieftain u paspabotanHoro Ha ero 6aze BPOM B konuyectse 73 wryk.
Mporosapumsanack Bo3MoXHOCTb npuobpeteHus MpaHom fononHuTensHo ele
1200 mawwnH. I10 cerogHs mexay Uspanunem u MUpaHom HanpsxéHHbie
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OTHOLLEHMS, O B Te BpEMEHa OHM BbinM OYeHb AAXe APYXECTBEHHbIMM, BMIOTh 4O
B3AMMHBIX NOCTABOK BOOPYXEHMH.

EcrectBeHHo, 4To BoeHHble MpaHa xoTenu 6bl 3a CBOM A€HbIM NOMy4MTb TaHK 6e3
popoBbix Nnpobnem, M B nepsyto o4epeab 3TO OTHOCMAOCh K MAIOH YAeNbHOM
MowHocTn. U B koHTpakTe 3T0i npobneme yaensnoch ocoboe BHUMAHME:
yAenbHas MOWHOCTb AomkHa 6biTh He meHee 20 n.c./1. [loatomy 6bin npeanoxeH
AnsensHbiii gsuratens "Kongop" CV-12TCA mowHoctsio 1200 n.c.
OpHoBpeMeHHO AoXHa 6biNa yCTAHABANBATLCS FMAPOMEXAHNYECKAs
tpancmucens "[ssun bpayn" TN-37 u ruapoo6bEMHLIA MEXQHM3M MOBOPOTA.
Yepes 3 roga nocne noanucanms koHtpakta (8 1974 roay) Havanuce pabortsl no
CO3AaHMIO 3KCMOPTHOro BAPMAHTA. 3a OCHOBY AN MOAEPHM3ALMM 6biNo pelueHo
B3aTb Mk.5, Ha TOT MOMeHT cambiii npoaBMHYTbIN BapuaHT Tanka Chieftain.
Mocne saBeplenns Bcex paboT fonxeH 6bin NOABUTLCS TAHK € FPO3HBIM MMEHEM
"Jles Upana" (shir airan - anramrickas Tpanckpunumns ¢ nepcuackoro). OpHako
BbIMOIHUTbL TPEBOBAHMS KOHTPAKTA CPA3y He yAanochk, ABUraTenb M TPAHCMMCCHS
BMecTe paboTaTb He xoTenw, a TaHku MpaHy yxe 6binn HyxHbl. BnonHe noHsTtHO,
YTO B CO3AABLUENACS CHTYALMN CTOPOHBI OFOBOPMANCH O MO3TAMHOM BbIMONHEHUM
koHTpakTa. CHayana Mpany nocrasunu Chieftain Mk.3/3, Ho c go6askoii 6yksbi
"P", 3atem 187 Chieftain Mk.5P, koTopbie nony4unu ycuneHHyo npoTMBOMUHHYIO
3aWMTy, HOBYIO cUCTeMy ynpasneHuus TpaHcmmuccuent TN-12, ysenndennyio
eMKOCTb TonMBHbIX 6aKOB M HeKoTopble Apyrue ycoseplieHcTBoBaHMs. Ha ator
TaHK ycraHasamsancs asurarens L60 Mk.8A mowrocteio 750 n.c.
CornacHo BHECEHHbIM M3MEHEHMAM B KOHTPAKT, CNEAyIOLAs NAPTHS TAHKOB MO
HassaHuem Shir-1 gomxHa 6bina NOCTABAATLCS yXe C HOBbIM ABMraTenem 1
ycoBepLIeHCTBOBAHHOM noaseckod. Ho BHoBb noasén asurarens, M aHrnmyaHe
NPeANoXMAM NepeHECTM NOCTABKM TAHKOB Ha 6onee nosgHue cpoku. lopbkyio
AUMAOAI0 NOACAACTUAM TeM, 4To noobewanu pa3paboTats HOBYIO CBAPHYIO BaLLHIO
€ KOMBMHMPOBAHHBIM MHOTFOCOMHBIM 6POHMPOBAHMEM M NepeaenaTh CBAPHOA
kopnyc. STy 6aWHIO MCMBLITHIBANM HA CAELMANBHOM 3KCNEPHUMEHTANILHOM TAHKE
FV4211 8 1971 roay. bpons "Ho6xam" (Chobham) cocront us kepammueckmx
3/1EMEHTOB-NAACTHH, 3AKIOYEHHBIX B METANANYECKYIO 060MMY M COAMHEHHBIX C
TbIIbHOM (OMOPHOM) NAUTOM M HECKONBKMMM 3NACTUYHLIMM CIOSMM MO CXEMe CTANb-
Kepamuka-crans. M3-3a BLICOKOH TBEPAOCTH MCMONbL3YEMOH KePAMMKM BPOHS
obnaaaet BLICOKOH CTOMKOCTbIO K AEMCTBUIO KOK KyMynsTMBHbIX 6oenpunacos, Tak
M CHAPSAOB KMHETHYECKOro AeHcTeus, B ToM Yucne BIMC u BOTC.

HoBas moaepHusaums TaHka nog HassaHuem Shir-2 gonxHa 6bina nony4mnts
ycosepuweHctsosaHHyto CYO u ruaponHesmarnyeckyio noasecky. Yenenu
MOCTPOMTL CeMb OMbITHbIX TaHKOB Shir-2.

OpmH 13 cemu onbITHbIX TaHkoB Shir-2

Ho nocne nageHus waxckoro pexuma u nobepbl ncnamckoi pesontounm 8 1979 r.
AHI'JTMH OTKA3aiach NPOAOJIKMTbL BbIMOJIHEHHE KOHTPAKTA HECMOTPS HA TO, YTO
aBaHc MMu 6bin nonyyeH. lNonyveH, Ho fo cmx nop He BosspawéH. MU gaxe
nocraHosneHne MexayHapoaHoro cyaa OOH 2012 ropa o sbinnare
Benunkobputanmer Mpany 480 mnH ¢pyHTOB B KaQuecTBe KOMNEHCALMHM 3a
COpBGHHMﬁ KOHTPAKT AO CHMX MOP He BbIMOJIHEHO. K 3TOMY MOMEHTY B MPOH 6MHO
nocrasneHo 6onee 700 raHkos Asyx moanpukaumii - Mk.3/3P u Mk.5P.

W3 nocrasneHHbix 8 MpaH tankos okono cotiu Chieftain Mk.3/3P u Mk.5P
NPOAOJ/IXAIT U CerogHss HaXoAMUTC HQO BOOPYXEHHM. anME‘lUTeJ’IbHO, 4To
npo6nemMa cMnoBOro arperaTa Ha 3TOM TAHKE MOJTyYMAa peLueHMe TOMbKO ceifyac.
B xope BoccTaHoBneHus cTapbix aHrnmiickmnx Tankos Chieftain, npuo6perenHbix 40
net Hasag, ocylecTenseTcs 3ameHa gsurarens L-60 Ha cosetckmii B-84 ot TaHka
T-72C mowHoctsio 840 n.c. BHewHee oTanyme TAHKA ¢ HOBLIM ABMraTENEM B
HONMYMM BbIXTOMHOM CMCTeMbl Ha NeBoM GopTy kopnyca.

Upanckmii Chieftain ¢ gsurarenem B-84 Crpenkosi nokasana
XN0OMHAS cMCTeMa
nsuratens B-84

aHrnmyaHe npeanoxmunn Mopaanmm, c kotopos B koHue 1979 roga oHu
3QKAI0YMIN KOHTPAKT Ha noctaeky 274 tankos nog Hassaunem Khalid.
Uopaarusl 3annatmny 3a 3t TaHkn $266 mnH. K MOMEHTy nocTaeku nepebix
tankos B 1981 rogy anrnnyane gosenu 12-umnnupaposbii V-06pasHbii ausens
"Ponnc-Posic Kongop" mowHocteio 1200 n.c. ¢ HOBOK rMApOMEXaHMYECKOMH
TpaHcmuccuert TN-37. TN37 - nonHocTsio asToMarnyeckas kopobka nepesay
MMena YeTbipe CKOPOCTH Bepe M TpM cKopocTH Hasag. B kopobke ycranosneH
TPEeX3eMeHTHbINH OAHOCTYNeHYaThIi npeobpasosarenb KPyTALLEro MOMEHTA M
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nnaHetapHas nepegaya. B kopobke nepenay BkOYEHb OCHOBHOM M CTOSHOYHBIN
TOopMo3d. MexaHM3M NoBOpoOTa ABASETCS pereHepaTHBHBIM
AByXau$PepeHLManbHBIM TMAPOCTATHYECKOro TMNA.
OpHoBpeMeHHo ycTaHaenmBanack ycoseplieHctsosaHHas CYO ¢upmsl
"MapkoHu", B KOTOPO# NpHLenbHas CMCTEMA KOMMbIOTEPU3MPOBAHA M paboTaer

COBMECTHO C ONTMKO-311EKTPOHHbIM 1a3epHbIM npuuenoMm. Mostomy
NPMCTPENoYHbIN MyneMET HOA MyLWKOH OTCYTCTBYET.
Ornnunts Tank Khalid ot Chieftain Mk.5 no BHewHMM npusHaKam ROCTATOYHO
CNOXHO: y HEro HECKOJIbKO MHAS KOHGMIypaums SWMKOB AN1S CHAPSKEHUS HO
6opTax 6alHu M oTCYTCTBYeT papa HAO KOMAHAMPCKOM baleHke.

Wopaanckmi tank Khalid

Cnepyet oTMeTHTb, YTO MOKA WM paboTbl MO BbIMOMHEHMIO MPAHCKOrO KOHTPAKTA Bj
koHue 1975 ropa Hayanuce nocrasku Tanka Chieftain 8 Bapuarte Mk.5.2K B
apmuio Kysesita. Bcero B 3Ty ctpany 6bino npogaro 153 mawmnbl. B 1981 r. 6bin
MOANMCAH KOHTPAKT Ha 27 mawuH ans apmun OMaHa, M Ha 3TUX TaHkax 6bin
YCTAHOBNEH MHTErPMPOBAHHBINA B NPULEN NA3EPHbIA AANbHOMEP.
AHrnn4aHe, BOOAYyLWEBNEHHbIE CBOMMM MOCTABKAMM B 3TH CTPAHbI, MOMLITANMC
paspaborats cneuuanbHbIA 3KCNOPTHBIN BAPMAHT TaHka U B 1982 roay noctpounu
onbiTHeii Tank Chieftain 800 (Chieftain 900). Pasnnume B TaHkax u,
COOTBETCTBEHHO, B HA3BAHMAX 06YCNOBNEHO TONBKO MOLLHOCTbIO ABUraTENbHOM
YCTAHOBKM: Mor 6bITh ycTaHoBneH 12-umnmuapoBbiii V-06pasHbii ausens Ponnc-
Posic mowHoctbio imb6o 800 n.c., nmbo 200 n.c. Ho 8 nto6om cnyuae
ycTaHaenusanacs mexaHuyeckas tpaHcmucens TN-12/1000 m Hosas
rMaponHeBMaTHyeckas nogsecka. Hekotopbie BOMPock BO3HMKAIOT OT yCTAHOBKM
HA TAQHK, NPeAHA3HAYeHHbIH AN 3KCnopTa, 6AlHM, M3rOTOBAEHHOM M3
MHorocnosHok 6ponn "Hobxam". [leno B ToM, 4TO KOHCTPYKLMS 3TOH GPOHM O4YeHb
ANMTENbHOE BPeMs ocTaBanack nod rpu¢pom "cekpetHo" M Bnocneacrteum oHa
npumensnacs Ha TaHkax HATO cnepytowero nokonerus. Ho skcnopTHbix
KkOHTpakToB Ha noctaeky taHkos Chieftain 800 munu Chieftain 900 ¢ npogsuHyTO
6alHei TaK 3aKNI04EHO M He Bbino.

Chieftain 900

Konb ckopo Ha Boopyxenue Tank Chieftain 6bin npuHaT, TO Ha ero ocHose
8 1965 r. npuctynunu k paspabotke 6POM Chieftain ARV, ncnbitanus kotopoi
Hayanucb B 1971 r. EcrectserHo, yto MTO u nogsecka BPOM cootsetcteosanu
tanky Chieftain, B nepegHesi yacT1 Kopnyca KOTOPOro ycTaHOBMUAM fBe
ruapasnuyeckme nebeaku ¢ NPMBOAOM OT 0CHOBHOro an3sens. OcHosHas nebeaka
passusana tarosoe ycunue 30 TC, HO € NOAMCNACTOM yCHAME MOXHO 6bio
ysennunts fo 60 nnm 90 tc. lnuna eé tpoca cocrasnsna 120 m. beina ewé
BcrnoMorarenbHas ne6éaka anmnoi 305 M, Ho eé TaroBoe ycunme JocTMrano
scero 3,5 1c. B nepegHest yactn kopnyca Haxoamuncs 6ynbpo3epHsii oTean,
KOTOPbIA MCMOMb30BANC NPU HEOBXOAMMOCTHM M KAK yrop.
KpaH rpysonoasemHocTsio 5,8 T Haxoamncs ¢ npaBoii CTOPOHsI Kopryca.

BP3OM Chieftain ARV Mk 5
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BoopyxeHue 6bi10 NpeACTABAEHO AMCTAHLUMOHHO-YNPABASEMBIM MySIEMETOM
kanubpa 7,62 MM, ycTAHOBNEHHBIM HO KOMAHAMPCcKOM 6aweHka. B otcytcreum
6awHu macca BPOM cocrasnsna 56 1. Ha sasoae ¢pupmbl "Bukkepc"” cepuiiHoe

npoun3ssoactBo bPOM Havanock 8 1974 r., n Bcero ans BOOPyXeHHbIX cnn
Benunkob6puranuu, Mpana n Mopaarum 6bino noctpoeHo 157 mawmH.

Bnocneacteum, ans obecneyeHuns BbINONHEHMS NONEBOrO PEMOHTA TAHKQ,
Hanpumep, 3ameHbl asuratens, Ha yactu BPOM ARV 6bin ycTaHoBneH
rMAPABAMYECKMI KPAH 60MbLEN rPY30NO0ABEMHOCTH.

Hosas mawuHa nonyunna Hassauue Chieftain ARRV.

Chieftain ARRV.
Ha ctpene kpaHa sucut aurarens Leyland L60

Dennis Lunn

OpnHOBpPEMEHHO C 3aBEpLIEHMEM BOHCKOBbIX MCMbITAHMI MPOTOTMNOB TAHKA
Chieftain 8 1962 roay reHepanbHbiii wrab Benukobpuranmm svigan T3 Ha
pa3paboTKy MOCTOYKIAQAYMKA HA WACCH 3TOro TaHKA. beinm noctpoeHsl Ase
mocrosbie koHcTpykumm (N2 8 u N2 9), yctaHasnuBaembie Ha KOpMyc TAHKA.
OpHako cepuiHOe NPOM3BOACTBO HAYANOck Tonbko B 1975 r.
MocToyknagumk c koHcTpykumer N2 8 umen gnuHy nponera B pasnoxeHHOM
coctosiHumn 24,4 M. I1a cknagHas KOHCTPYKLMS M3 BbICOKOMPOYHOTO NE€rkoro
ANIOMMHNEBO-LUMHKO-MArHMEBOrO CMIABA MMENA ABA NOAynponeTa u Morna
BblAEpXaTb Harpy3ky Ao 54 1. LUupuHa nepekpbisaemoro npensrcrems - 22,8 m.
CHsiTMe M yKNnaaKa MOCTA OCYLLECTBASNACL TPEMS YIEHAMM 3KMMNAXQA C MOMOLLbIO
rMAPOUMAMHAPOB M3 KOPMYca MOCTOYKIAAYMKA 3a 3-5 MUH.

Mocroyknapumnk Chieftain N2 8

Mocroyknapumk ¢ koHcTpykumnerd N2 9 umen HepasbeMHyl0 MOCTOBYIO
KOHCTpyKUmio AnnHol Bcero 13,4 m 1 6bi1 cnocobeH obecneyuts npeogoneHme
npensTcTBMs WHMPHHOH He 6onee 12 M.

Mocroyknagumk Chieftain N2 9

[lns 3awmTel cBOMX BOKCK NP BEAEHMM HACTYNATENbHBIX ONEPALMMA M HA MapLue
Ha 6ase waceu tanka Chieftain 6bino cosgano Heckonbko sBapmantos 3CY. Tak, B
1980-x ronax npoxoamna ncneitanms 3CY "Ceiibp", koTopas cosgasanacs
cneuynanuctammn Koponesckoro tankosoro 3asoga 8 Jlnace coBMecTHO ¢
nHxeHepamu ppaHuysckoii pupmsl "Tomcon". PpaHuy sl oTeeyanu 3a paspaboTky
6awnn ¢ asyms 30-mm aBTomatryeckumm nywkamu "Spnmkon" KCB-B,
ob6nagatowme ckopoctpenbHocTbio nopsaka 600...650 sbicTp./MUH.
S¢pekTnBHas gansHocTb cTpensbbl coctasnsna 3000...3500 m.

Yrnbl HaBefeHus Nywek B BEPTMKANLHOA nnockocTu oT -8° o +85°.
boesanac cocrasnser no 300 cHapsaoB Ha cTBoOA.

Ans yHuuroxenus sosaywHsix yenex Ha 3CY ycravosnena PJIC,
cnocobHas 06HAPYXMBATb LEAM HA AANBHOCTH A0 15 kM, HaBeaeHMe mylwek
OCyLLecTBASNOCh HA BbIGPAHHYIO uenb npu eé npubnnxernmumn k 3CY
Ha gansHocTb 10 kM. [lanbHocTe onpegensnack na3epHbIM AAILHOMEPOM.
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Cnexenue 3a uensio nommmo PJIC ocyecTBasnoce ¢ NOMOLbIO TeNEBU3MOHHOIO
kaHana. [lns o6ecneyeHmns BbICOKOH BEPOSTHOCTM MOPAXEHMS LieIM NepBbiM XKe
BLICTPE/IOM MHCTPYKLMEH no 60eBOMy NPMMEHEHMIO NpeAycMaTp1Banacs crpensba
¢ Mecra. B 6awHe pacnonaranuce ABa YneHa skunaxa - komanaup 3CY u
ctpenok. Kopnyc n xoposas yacts 3CY ugentnunbl rauky Chieftain, Ho gns
pa607bl 3J1IeKTPOHHbIX CUCTEM 6GLUHP1 npH BbIKJIOYEHHOM OCHOBHOM ABurarene

6b110 ONONHMTENIBHO PA3MELLEHA BCIOMOrATEIbHAS CUNOBAS yCTAHOBKA.

3CY "Ceribp"s

CTA6MAU3MPOBAHHOM AMHMEN NPULENMBAHMS M Na3ePHbIM AanbHomepoM. C
MOMOLLbLIO NPMLIENA HABOAYMKA BOSMOXHO BEEHMUE OrHsl MO HA3EMHbIM LIENIM.
Cucrema Marksman B asromatnyeckom pexume c nomowpbio PJIC o6Hapyxmeaer
BO3AYyLWHbIE LEeNH, onpeaenser MX NPUHAANEXHOCTb (C MOMOLLbIO ANNaApaTypbl
"cBoOM-4yx0i1"), NnepexoaNT Ha CONPOBOXAEHNE CAMOMA ONACHOM LLeN1 M NP1 BXOAE
LS B 30HY NOPAXeHUs BLIAAET CMrHAN 3KMMAXY O BO3ZMOXHOCTH OTKPBITUS OFHS.
OnTtuyeckne npuuensl UCNOb3YIOTCS B ABAPMHHOM PeXHUME.
PaspaboTunkn npesycMaTpuBanm ycTaHoBKy 6alwHu Ha 60bIWMHCTBO
CyL4eCTBOBABLUMX B TO BPEMS CPEAHMX TAHKOB, HO GonbwuHcTBo BapuanTos 3CY
ocranuce Ha 6ymare. YcTaHQBAMBANACH M MCMLITLIBANACh 3TA BALWHSA TONLKO HA
kuTarickom TaHke "Tun 59" (oueHb xoTenocs paspaboTYMKAM MPOHMKHYTb HO
KMTQHCKMIA pbIHOK BOOPYXeHMH) n anrnmiickux tankax Centurion u Challenger 1.
Ha rawk Chieftain Mk.10 6awns Marksman mcnbitsisanacs 8 1984 rogy.
Ho ans auraniickmx BoenHbix atn 3CY Tak M He NPUrNSHYAKCD,
He Bneyatnmam oHu mn BoeHHbix u3 KHP.
OgpHako Ha 3Ty 6awHio 06paTnan BHUMaHUe GUHCKME BOEHHbIE, KOTOPbIE
B 1988 r. nognncanu kontpakt Ha nocrasky ¢ 1991 r. 3eHUTHbIX cUCTEM C
6awHamu Marksman gns ux ycTaHoBKM Ha waccu cosetckoro Tavka T-55
(touHee HO ero MOAEPHM3MPOBAHHBIA BAPUAHT NOMbCKOro NPon3BoAcTea - I-55AM).
Ho Becb 3aka3 B UTOre cocrasmn Bcero ceMb MawmH. B ¢puHckosi apmmum
nepeo6opyAOBAHHbIE MALIMHBI NOJTyYMau HoBoe HassaHue -ItPsv 90.

®Punckas 3CY ItPsv 90
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Ckonbko 6bino seinyweHo 3CY "Cesibp" HeussecTHO, noxoxe, 4To aTo 6bina

TOMLKO OMBITHAS MAWMHA, T.K. OHA He 6bina cnocobHa obecneynTs NPUKPBITHE
BOMCK OT y4apOB peaKTMBHOM ABMALMM, KOTOPAs CTANA NeTaTth Hag nonem 6os ¢

MoYTH cBepx3BYKOBOM ckopocTbio. [loaTomy 6bina cosaana He 3CY, a 6awHs,
KOTOPAs M3HAYANBHO MAIAHMPOBANACH K BO3MOXHOM yCTAHOBKE HA LIACCH PA3HbIX
OCHOBHbIX 60€BbIX TAHKOB, B TOM YMC/e KMUTANUCKMX, U, KOHe4YHO, Ha TaHk Chieftain

B 1983 r. uransanckas komnauus Marconi Command and Control Systems
COBMECTHO ¢ TpeMs ApyrMMu pupmamm: aHramvickoi Vickers Defence Systems
(6awns), weesiuapckoi Oerlikon-Contraves (cucrema BoopyxeHus u
6oenpunacel) n ¢panuy3sckoi Societe de Fabrication d'Instruments de Mesure
(cuctema crabunnsauymm) paspaboranm seuntHyro 6awnio Marksman.
N3srotosneHHbIN M3 06bI4HOM CTANM nepebii onbiTHLIA 06pasel 6awHyu 6bin rotTos B
1984 r. Cucrema Marksman npeaHasHa4YeHa ANs yHUYTOXEHUS BO3AYLHBIX LeneH,
netsawmx co ckopoctsio go 400 m/c Ha Bbicotax go 4000 m.

Bbawns Marksman BoopyxeHna aByms ctabunusupoBanHbiMu 35-MM
weesyapckumu nywkamn KDA "DpaukoH", ycTaHOBAEHHLIMM CHAPYXH Mo eé
6okam. [lns cTpensbbl MCNONb3YIOTCS BLICTPESNbI C OCKONOYHO-3AXNIATENbHO-
tpaccupyiowmmu (HEI-T), ockonouno-3axurarensHeim (HEI), 6poHe6oriHo-

ockono4yHo-3axuratensHo-tpaccupyowmnm (SAPHEI-T), 6poHe6oiiHbIM
noAkanubepHbIM TPACCHUPYIOLMM C OTAensoWMMcs nogaoHom (APDS-T)

U ewé HemHoro o tanke Chieftain. Mocne Toro, kak Ha BoopyxeHne GbICTPbIMM
TEMNAMM CTANM NOCTYNATh NPOTMBOTAHKOBbIE PAKETHbIE KOMMIEKCbI, BO3HMKNA
NOTPe6HOCTb B MX MCABITAHUAX, O NyHLWEro TAHKA € Xopolei 6poHe3aWwmnToH,
uem Chieftain, HaTh 6bino Henb3s. M3 HOXOAAWMXCA HO XPAHEHUM TAHKOB 6biO
caenaHo ase Teneynpasnsembie mawmHsl Chieftain Crazy Horse. C 6awhu cHann

cHapsaamu. JleHTbl co CHAPAAAMM yNOXeHbl B KOHTEHHEPbI, KOTOPbIE HAXOASTCS

KaK BHyTpy 6aWwHK, Tak U cHapyxu. bnarogaps asyxcropoHHemy nutaHuio nywek
3CY Morna B ofHO/ o4epeaM CTPeNsTb M OCKONOYHO-3AXMIaTeNbHbIMM, U

6poHeboiHbiMM cHapspamu. CHapyxu 6awHy, c6oKy OT KA3EHHOM 4YACTM KAXA0A

nyLWKy, B OTAENEHMN yNpaBEHNs HO MECTE MEXAHMKQ-BOAMTENS yCTAHOBUAN

BMEOKAMEPY M MCMOJHUTENIbHBIE YCTPOMCTBA CUCTEMbI TEIEYNPABNEHMS.

OHBPGTOP, yﬂdeJ‘U”OLuMﬁ TAHKOM-LeJblo, HOXOAMJICS B MALUMHE COMPOBOXAEHNS
M HQ 5KPAHE MOHMTOPA BMAEN NEXAlLylo Nepes TAHKOM MECTHOCT.

nywku Haxopamncs koHtesHep Ha 20 cHapspos. BHyTpu 6awnu y kaxaon nywku
ycraHasnuBancs koHterHep Ha 230 cHapspos. BHyTpeHHue cHapsxanucs, Kak
NpAaBMIIO, OCKONOYHO-PYraCHbIMM CHAPSAAMM PA3IMYHLIX TUMOB, A HAOPYXXHbIE -
6poHebosHbiMM (061Wmi 6oesanac - 500 cHapsaos). HavansHas ckopocts
ockono4Hbix cHapsgos - 1175 m/c. Y 6poHe6oiiHbix nogkannbepHsix
6oenpunacos HayanbHas ckopoctk cocrasnsna 1440 m/c. Takas ckopocts
obecneynsana 3¢ peKTUBHYIO HAKIOHHYIO AANbHOCTb MOPAXEHMS LENM NOPSAKA

Ero perictBus ¢ pelYaramm M nefansimm nepesaBanmce Ha TaHk.
O6e mawnnsl Chieftain Crazy Horse ncnonssosanmce gns otpaborku
1 06yyeHmns oneparopos [MTPK u ucnbiTaHMit HOBbIX MPOTMBOTAHKOBbLIX PAKET.

Chieftain Crazy Horse

4...5 km. BepositTHocTb nopaxenus uenu cocrasnsna 52...55 %. Nocne

MU3PACXOA0BAHMS CHAPAAOB OCYLECTBASETCS 3aMEHA KOHTEAHEPOB C MOMOLLbIO

cMoHTHpoBaHHOro Ha 6awHe nogbéMHOro Mexanusma. Ha aty onepaumio akmnax;
Tpebosanoch He Gonee 10 MuH.

Ha 6awHe ycraHoBneHa cTabun1M3MpoBaHHAS QHTEHHA PAANONOKALMOHHOM
craHumm Marconi 400, npeaHasHavyeHHas Ans 06HAPYXeHNS BO3AYLWHbIX Lenei u
cnexeHus 3a HUMM (AanbHocTb o6HapyxeHus He MeHee 12 kM, conpoBoxaeHHe
ocyuwectensercs ¢ gansHocti 10 km - kak y 3CY "Cesibp"). AHTeHHa B nonoxeHuu
"no-noxogHoMy" yknagbiBaeTcs HA3aA € OAHOBPEMEHHbIM noBopoTom Ha 180°. Y
KOMAHAMPA M HOBOAYMKA ycTaHoBreHbl 3- U 10-kpaTHbie onTMYeckue npuLesns co

3CY ¢ 6awHes pupmbl Marksman
Ha wacen tanka Chieftain
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MpakTnyecku napannensHo c cospannem tanka Chieftain komnanmus Vickers,
QKTMBHO y4acCTBYs B CO3AAHMM 3TOrO TAHKA NyTEM pa3paboTku M NpoM3BOACTBA
6aLHK Ans Hero, He OCTANACh B CTOPOHE OT MOMBITKM NPEASOKMTb 3AKA3YMKAM
cobcTBeHHbIH TaHK. Tem 6oniee, YTO OnMbITA y 3TOH KOMNAHUM 6biIO NPEAOCTATOYHO.
Hukto um TexHM4eCcKOro 3aAAHMS He BLICTABASN, KOHLENUMS HOBOM MALMHbI Gbina
MMM paspaboTaHa camocTosTensHo. Bo-nepBbix, aToT TaHk npegnonaranoch
nocTaBAsATh HE HA BHYTPEHHMM PLIHOK, T.€. COBCTBEHHbIM BOOPYXEHHBIM CHIOM, Q
Ha BHEWHMH pbIHOK. M BO-BTOpPbIX, 3KCMIOPTHbIA BAPMAHT TAHKA AOSKEH BbiTh
"cpenHel BecoBo# kateropumn”, T.e. NyTEM CHMXEHMS 3ALMILEHHOCTH TAHKA
NOBBICMTb €ro NoABMXHOCTh. [IpUHSTME TAKOro peLeH1s OCHOBBIBANOCh HA
npoBeséHHOM MAPKETMHIOBOM MCCNELOBAHNM S3KOHOMMYECKMX BO3MOXHOCTEH,
NPMPOAHBIX YCAOBMM, MHGPACTPYKTYpbl M XapaKTepa TpeboBAHMMA K TAHKY €O
CTOPOHbI BEPOSTHbIX 3apy6exHbix 3aka3umkos. [puyéM B pacyér He bpanmce
ctpaHbi-uneHsl 6noka HATO, a Tonbko cTpaHbl TPeTbEro MMPA, y KOTOPbIX
orpaHMyeHbl GUHAHCOBbIE PeCypChl, c1abo pa3BMTA MHPPACTPYKTYpPA, A MOCTOB €
rpysonoabéMHocTbio cBbie 50 T npaKkTH4eckyn Her.
Hosbisi TaHk komnanum Vickers cospasancs no TpagMuMOHHOM cxeMe, T.e. MMen




HCTOPHA

Knaccuyeckylo KoMnoHoBKy. TonwmHa 6poHu ceapHoro kopnyca B 106080k YacTu
cocrasnsna 80 mm, Ha 6optax - 30 MM, B kopMoBO# YacT - 20 MM, aHMwa - 17
MM, B BEpXHeH 4acTi Kkopryca - 25 MM. MecTo MexaHMKa-BOBMTENS PaCNONOXEHO
cnpasa ot ocu kopnyca TaHka. TpéxmecTHas 6aLWHs ToxXe CBAPHOM KOHCTPYKLMM
nmena 6poHio B n060Bo# yacti TonwmHoi 80 mm nog yrnom Haknona B 70°;
6opra 6awHu 6biam 60-MM ToNWMHBI NOA yrnoM HaknoHa 6ponenncros 75°. B

6awHe ycraHoBneHa cTabun13MpoBaHHas B AByx nnockoctax 105-mMm nywka
L7A1. Yron BepTkanbHo/ HaBoAKM MoXeT M3MeHsTbcs oT -10° go +20°. B
6oekomnnekre 50 sbictpenos. C opyauem cnapensl 7,62-mm nynemet LBA2 n
12,7-mm nynemer L6A 1, npeaHasHayeHHbIl ans npuctpenku nywku. Ha kpsiwe
6aLWHM PAJOM C KOMAHAMUPCKHUM NIOKOM ycTaHoBneH 7,62-mm nynemet L37A2.
O6wmi 6oekomnnekT kK Tpém nynemetam coctasnsn 6000 natpoHos.

Mpototn ocHosHoro 6oesoro tanka Vickers Mk.1

B KOHCTPYKLMM MCMONB30BANOCH 3HAYMTENLHOE KONMYECTBO Y3108 M QrperaTos
rauka Chieftain, nosToMy B MOTOPHO-TPAGHCMMCCMOHHOM OTAENEHMM YCTAHOBNEH
amsens L60 mowHocTsio 550 n.c., aa m TpaHcmmucens aHanornyHa. C kaxaoro
6opTa MMeeTCs No WecTb OMOPHLIX M MO TPM NoAAepXMBatowmx katka. Mogsecka
OMOPHbIX KATKOB HE3ABMCHMAs, TOPCMOHHAs. Bepx xon0B0# YacTi npukpbit
CTAnbHLIMM 3KPAHAMM.

TaHk cnocobeH npeofonesars BOAHbIE NPerpaasl BrAdABb, Ans Y€ro Ha HEM No
60KaM KpensTcs NONNABKH M3 yNPOYHEHHOIO HEMOHA.

[Meuxenne no sBoge obecneynsaercs 6naroaaps nepemoTKe ryceHmu,.
YcraHoBka nonnaskos 3aHMMaeT 15 MUHYT.

Mpoektnposanue TaHka noa Hassannem Vickers Mk.1 nauyanocs 8 1958 rogy,
a8 1961 rogy npasurenscteo MHaum nprobpeno nuuersmio y pupmsi Vickers
HQ NPOM3BOACTBO 3TOH MOAENM. 3aBOA AN NPOM3BOACTBA 3TOrO TAHKA, HO yXe
noA ApyrMm HaseaHueM - "Bugxasnta" ("Mo6ega") - 6bin noctpoeH B ropoge
Asaau Henopanéky ot Magpaca. Mepebisi npototnn "BuaxasHtel" 6bin M3roTosneH
8 1963 r. Ha 3asoge pupmsi Vickers B Inceuke.

CepwiiHbii Bbinyck Hayancs B 1965 r., npuyém nepBbie MALIMHBI BbIMYCKANNCh KAK
B dnceuke, Tak U B ABaAM, HO C OCBOEHMEM MHAMALOMM TEXHONOMMM NPOM3BOACTBO|
TaHKOB ocywecTasnm tonsko 8 Muamm. Beero 6bino noctpoero 2200 taHkos.

CepwmiiHbii HAMMACKMA TaHK "BupxasHra”

JApyrux popaboTok genartb He CTAnM, T.K. HUKAKMX 3aka30s Ha TaHk Vickers Hu B
sapuante Mk.1, Hu B Bapnante Mk.3 He 6bino.
Boso6Hosuau pabory Hag taHkom Vickers Mk.3 8 1975 r., korpa rpeyveckas
apMus pelmnna 3aMeHUTb ycTtapeslume amepukaHckne M48 u ppanuysckne AMX-
30 Ha 6onee coBpemeHHble MawwmHbI. B xope aTMx paboT Ha oAMH M3 TAHKOB

sapuanta Mk.1 ycraHoBunu 6aLuHI0 HOBOW KOHCTPYKLMM, AMEPMKAHCKHUIA An3ens
GM 12V71T mowHocteio 720 n.c., cuctemy ynpasnenms oriem "Mapkonu"
SFCS-600 c nasepHbim gansHomMepom dupmsl "bapp sHa Crpya".
Bbinm ycTaHoBneHb HoBble NpMLENsl M Y KOMAHAMPA, M y HABOAYMKA.

KomnoHosou4Has cxema tavka Vickers Mk.3

Ho neperosopsi o 3akynke Vickers Mk.3 6binm ocraHosneHs noytn npm
MOANMUCAHMM KOHTPAKTA. Bbin 06bsBNEH OTKPBITHIN KOHKYPC, Ha koTopom DPI
yyacteosana c TaHkoM "Jleonapa-1A3", a Ppanums c AMX-32. Xotb n Vickers
Mk.3 6bin pgelwesne KOHKYpEHTOB, HO OH YCTynan MM no Bcem 60eBbIM
XAPAKTEPUCTUKAM.

OcHosHoii 6oesoii Tank Vickers Mk.3

B 1965 r. komaHpoBaHue BoopyxéHHbix cin KyBeiiTa npuHano pelweHne 3aKynnTs
70 rankos Vickers Mk.1, kotopsie 6binm usrotosneHsl Ha 3asoge B Dnceuke B
1970 - 1972 rr.

B 1971 r. Bnepssie 6bin npeacTasneHa nepsas MogepHusaums tanka Vickers -
Vickers Mk.3, Ha koTopom 6bina ycTaHoBneHa HoBas - nuTas - GawHs
pauMoHanbHoM GOpMbI C yBenMYEHHOM TonwWwmMHOMH 6poHu. beina Takxe
npoussepeHa sameHa ausens L60 Ha sapuanta Mk.5D mowHocTsio 650 n.c.
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Tem He MeHee, B 1977 r. 38 taHkos Vickers Mk.3 6bino 3akynneHo
npasutenscteoM Kennn. Ha cnegytowmii ron npukynmnm ewé 38 mawmn. B
Teyenne 1979-1982 rr. TaHkn nsrotosunm Ha 3asoge pupmsl Vickers B
Hsiokactne. B 1981 u 8 1985 rr. no 36 taHkos 3akasana Hurepus, kotopsie 6biau
nocrasnensl B 1985 ue 1986 rr.

Ucneiranmns Vickers Mk.3
AN KEHMHCKON apMumn
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OTBeT Ha BONPOC - NPABMABLHO MM HENPABMABLHO nocTynuna apmus [peunm,
OTKQ3aBLUMCh OT OCHALYEHMs cBOMX Bokck TaHkamu Vickers, cran scen nocne
6o0esbix cTonkHoBeHMi Mexay apmuamm Kyserta u Upaka. Tak, 2 asrycra 1990 r.
Bo3ne nepesana Mytna nponsowén tankossii 601 mexay Vickers Mk.1 u T-72.
U3 3acapsl KyBeidTCKMe TAHKMUCTB cMOram noabuts oamuH T-72, Ho OTBETHBIM OrHEM
6binm pasrpomnensi: 50 Vickers Mk.1 6biam yHH4TOXEHBI M 30XBAYEHBI.

He nosesno u Hurepuiickum Tankam Vickers Mk.3, kotopsie yHnutoxanmcs
QHTUNPABUTENbCTBEHHBIMM FPYNNMPOBKAMM NPAKTMYECKM BCEMM CPEACTBAMM:

npoTusoTaHkoBbiMM MMHAaMK, BeicTpenamm PIIT, orHém 3enmnTHbix nywek 3Y-23-2,
Aaxe py4HbIMM rpaHaTamu. lNocne 3axBaTa HECKOABKMX QHFMACKMX TAHKOB
rpynnupoekamu, Hurepus npuobpena tankm T-72. boii mexay T-72 u Vickers
Mk.3 waHcos "aHrnnyanmHy" He ocTasun.
HanbHerwee cospanne TaHkos komnaumen Vickers npoxoanna B nepuoa, koraa B
MMpe apmMmm ocHawanmce TaHkamu Il nocneBoeHHoro nokoneHus, kK
PACCMOTPEHMIO MCTOPMM CO3RAHMS KOTOPLIX MPHUCTYNMHUM NO3XeE.

B cnepyiowem Homepe npogomkum PpACCMOTPEHUE OCHOBHBIX
6OEBbIX TAHKOB 3AMAAHbLIX CTPAH BTOPOrO MOCAEBOEHHOrO MOKO-
neHus ¢ Pa3pabOTOK KOHCTPYKTOPOB M3 ANOHMM. m

(Mponomxenme cneayer.)
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create your future

HEBEPOATHbIN NPOPBIB Cepua ALC

B NPOBOJIOYHO-BbIPE3HOM
3NEeKTPOo3pPpo3Inn

BNMEPBLIE B OTPACAN:
BPALLEHME

NMPOBOJIOKU-IJIEKTPOOA
(3anareHToBaHo Sodick)

Smart Pulse @ Smart Linear

Bbipe3Hbie 3/1eKTPOUCKPOBbIE
craiku ALC i-Groove:

S 5% 3KOHOMUU NPOBOJNIOKK
npu YUCTOBOM pe3aHum!
+cynep nNpssMOIMHEHHOCTD
+Bbllle TOYHOCTb
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