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Abstract

Determining the coordinates of earthquakes is a priority task in seismically active regions, the accuracy of
which is subject to ever-increasing demands. The accuracy and completeness of the data determines the correct-
ness of solving prognostic and structural problems of modern seismology, as well as problems of geodynamics of
seismic regions.

The work analyzes the registration and processing of RA seismological data. It has been shown that the
accuracy of processing RA seismological information is generally insufficient to obtain reliable results when de-
termining the coordinates of earthquake hypocenters. From the results obtained it follows that in order to build
an accurate and reliable database of seismological information, it is necessary to redefine the existing data using
new processing methods, a more accurate model of the structure of the earth, and also to increase the efficiency
of the existing observation system. This information is critical to informing earthquake preparedness and mitiga-
tion conditions.

Annomauus

Onpedenenue KOOPOUHAM 3eMIEMPCEHULL A6l Nep8oouepeOHoll 3a0auell 8 CelUCMOAKMUBHBIX Peclo-
HAX, K MOYHOCMU KOmMopbvlx npedbﬂeﬂmomc;z eceso3pacmarowue mpe603aHuﬂ. Om mounocmu u NOJIHOMbL OAHHBIX
sasucum npasulbHOCMb peueHusl NPocHOCMU4YeCcKux u CmpyKmypHblx 3a0ay COGpeMeHHOﬁ ceﬁczwoxzozuu, a
maxoice 3a0ay4 2e00UHAMUKU CeﬁCMu‘tQCKMXPQZMOHO@.

B pabome nposoden ananuz pecucmpayuu u obpabomku ceticmonozudeckux oanuvix PA. Iloxasano, umo
MoYHOCmb 00pabomxu ceticmoaozuyecko ungpopmayuu PA 6 ocnosnom nedocmamouna 0ist NOAyYeHust 00Cmo-
BEPHBIX Pe3YIbMaAmo8 npu onpeoesenuu KoOOpouHam cunoyeHmpos 3emiempscenuil. 3 nomyyeHuvix pe3yivma-
mog ciedyem, ymo O0Jis1 NOCMPOEHUs. MOYHOU U 00CMOBEPHOU 0A3bl OAHHLIX CelCMON02UYeCKOU UHpopmayuu
HeobX00UMO nepeonpedenums umerouuecs OanHvle, NPUMeHsIsL HOB8ble Memodbl 0bpabomku, boiee MOYHOU MO-
oenu cmpoeHust 3eMauU, a MaKdlce NOGbICUMb IPHEKMUBHOCTNL CYyUecmayioujeli Cucmemovl HAOII00eHul. dma un-
qbopmauuﬂ umeem pewaroujee 3Haierue ons qu)OpMMPOBLZHu}I 06 ycuosusx no obecneqenuio 20moeHOCMU K 3eM-
JAEMPACEHUAM U CMACHEHUIO UX nomedcmeuﬁ.

Keywords: Earthquake, hypocenter, observing system, algorithm, velocity curve, Wadati diagram
Knrouegvie cnosa: 3emnempsicenue, sunoyenmp, cucmema HaOI00eHUll, A12OPUMM, CKOPOCIMHAS KPUBAS,
epagux Baoamu
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X0poIIo U3BECTHO, UTO JUISl YCIICITHOTO IPOTHO3a
CUJIbHBIX 3€MJIETPSICEHUH, CEUCMHUUYECKOTO PaliOHUPO-
BaHMS M CEHCMOCTOWKOTO CTPOUTEIILCTBA HEOOXOJMMO
MMETh TOYHOE NPEJICTaBIICHHE O PACIPEICIICHUHN THIT0-
LEHTPOB 3eMJICTPSICEHHUH Ha U3y4aeMOil TEpPUTOPHUH.

C 3T0i1 11eNbI0 TIPU 00pabOTKE UCXOTHON CeUCMO-
JIOTMYeCKOW HH(POPMAIMHU B TaHHOH paboTe UCTIONB3Y-
eTcsl OCpeTHEHHAsl CKOPOCTHAs KpHBasi, IPUBEICHHAS B
pabote [bypmun u dp., 2021] n anroputm HYPOBUR.

Jna onpeneneHus KOOPAUHAT 3€MIIETPACEHUN B
HACTOSIIIEE BPEMs HCIONB3YIOTCS B OCHOBHOM pa3HO-
BugHOCTH Metoa [eitrepa [Geiger, 1910, 1912]. Tlpu
OTIPEZIETICHNN KOOPIHMHAT TUIOLEHTPOB 3eMIIETpsice-
HHUH B Ka4eCTBE MCXOAHBIX TaHHBIX MCHOJIB3YIOT Bpe-
MeHa npuxoja P- u S-BoiH, rogorpads! ceiicMUuecKuX
BOJIH MJTM CKOPOCTHBIE KOJIOHKH JJIsl U3y4aeMOro peru-
OHa.

YToObl ONpeleuTh IOJ0XKEHHE O04aroB 3emile-
TPSICEHUI C BBICOKOW TOYHOCTBIO, HEOOXOIUMO UMETh
JOCTaTOYHO JETAIBHOE NPEJCTABICHHE O TIIyOMHHOM
CTPOSHHMHU 3€MHOI KOpBI M BEpXHEH MaHTHH, TAE Ipo-
HCXOMST MPOIECCH, CBA3aHHBIE C ITOJTOTOBKOH 3eMiIe-
TpsAceHnu. [103TOMy NOTPENTHOCTH B OIIPEAEICHIHN KO-
OpJAMHAT THUIOIEHTPOB 3EMJICTPSICCHUH 3aBUCST TaKKe
OT BBIOOpa CKOPOCTHOW MOJENHN M3Y9aeMOr0 PErHOHa.

HecMoTps Ha TO, 4TO CTPOCHHUIO 3eMHOI KOpBI U
BepxHeit ManThK KaBkasa, ¥ B 4aCTHOCTH, Ha TEPPHUTO-
pun ApMeHHH, NOCBAMIEH psia paboT, TeM HE MeHee,
CYIIECTBYIOIIHE rojorpadpl He MO3BOJISIOT ¢ HEOOXO-
JMMOW TOYHOCTBIO OIPEIENISATh KOOPAHUHATHI THIOLCH-
TpOB 3emieTpsiceHuit [Bypmun u op., 2006, 2016; Ase-
mucaH u op., 2015]. Jlo HemaBHEro BpeMeHH IS OTIpe-
JETICHUS] KOOPJWHAT THUIIOLCHTPOB 3€MIETPSCCHUI
ucnone3oBaics roporpad Jleumkoit [Jlebedesa, Jle-
suykas, 1953] wm romorpad dxeddpuca-bynena c
BHECEHHEM  CTAHIMOHHBIX  IIONPaBOK, KOTOpBIE
JIOJDKHBI YYUTBHIBAaTh yCJOBUsI mon craHuusmu [Ca-
axsan, 1981; Kapanemsn, 1974; Crasuna u op., 1983].

[To MHEHHIO caMHX aBTOPOB OHU MMEIOT JIOKAJIb-
HBII XapakTep ¥ HE MOTYT B IIeJIOM 00eCTIeYnTh Heoo-
XOANMYIO TOUHOCTb 0OpA0OTKHU JTaHHBIX.

B pa6ote [bypmun u dp., 2021] moctpoeHa cko-
pocTHasi KpuBas ISl 3eMHOM Kopbl Apmenuun. s
3TOr0 OBIIM WCIOJIB30BAHBI BCE MMEIOIIUECS TaHHBIC
[0 CKOPOCTSIM, IOJIyYE€HHbIE Ha OCHOBE MaTEpHAJIOB
pernoHanbHeIX npoduieir MOB3 u I'C3 [bypmun u
op., 2021]. Kaxmas Touka uccienyeMoi cpeabl B Oc-
HOBHOM BBIOpaHBI TAKUM 00pa3oM, 4TOOBI MECTOIIONIO-
JKeHHME MX COBIAJIO C MECTaMU IepecedeHus npoduien
I'C3 1 MOB3.

Jns m3ydeHus riryOWHHOTO CTPOCHHS TEPPHUTO-
pru PA, moMrMO NaHHBIX, TOTYYEHHBIX C TIOMOIIHIO
METO/I0OB OOMEHHBIX BOJIH M TIIyOMHHOrO celicMHYe-
CKOTO 30HIUPOBaHMS, LEIECOO0pa3HO HCIIOJIB30BATH
CBEJICHUS O ONM3KUX 3eMJIETPSACCHUAX. Takue JaHHbIe
B JOCTATOYHOM KOJIMUECTBE HaKoIuIeHsl B 1971 - 1990
IT., KOTJa CEeTh CeHCMUYECKUX CTAHIMI HaxoAuIach B
cucreme AH PA.

Cucrema celiCMOJIOTHYECKHUX HAOJIFONEHNH, KOTO-
past urpaeT pemaronIylo poyib B CEHCMOAKTHBHBIX 30-
Hax 3a nepuox 1971-1990rr. pyHKIIMOHMpOBaa HOP-
MaJbHO, 0OecrieynBasi MOHUTOPHHT B PEKHAME pealb-
Horo BpemeHu. C momompro 13 craHmuii OBLTO
3apeructpupoBano noutu 1500 3emieTpsceHuit T. €. B
roJl B CpeJHEM 75 36 MIICTPSCCHUM.

C 1991 r. no pemenuto npasurenscTsa PA cu-
CTeMa HaOIIOJCHUI, IO HEMOHATHOW MPHUYUHE, ObLIa
nepenana npasutenscTBy PA, 3atem MUC PA. C 1991
1o 2010 rr. KoIU4ecTBO CEHMCMUYECKUX CTAHIUM yBe-
nuunnochk 10 34. Hauunag ¢ 1991 r. mo Hacrosiee
BpeMs OIOJIJICTEHH W KATaJIOTH HE IMYOINKYIOTCS.

HecmoTpst Ha yBenmnveHHe 4ncia CeHCMIYECKUX
cTaHmuit 3a mepuon 1991-1998 rr., cucrema 3aperu-
ctpupoBana 209 3eMieTpsCEHU, U3 KOTOPBIX TOJBKO
65 mpouzonuin Ha Teppuropun PA, T.e. 3a 8 neT Bcero
JIUIIB 65 3eMIIeTPSICEHUH.

Heobxomumo oTMeTHTh, uTo U3 209 3adukcupo-
BaHHBIX 3€MJICTPSICEHUI 1O JaHHBIM OOJUIETEHEeW He-
BO3MOJKHO OTIPENIeNIUTh KOOPJMHATH 85, HO OHH yKa-
3aHbl B Katajorax. HemoHATHO, KakuM e crocoOoM
OoHM OBUIM ompeneneHbl. V3ydeHHe KaTamoros
nokasaino, uro 3a 1991, 1992, 1993 roasl npexacras-
JICHO TOJBKO IO ONHOMY 3emierpsiceHuto. OTcyT-
CTBYIOT Kakue-Ti00 ganHbIe 3a 1994 rox. B karanorax
OCHOBHEIC JaHHBIC O 3€MIICTPSICEHUAX MPEICTABICHEI,
HayuHast ¢ 1995 roga no 1997 roa. Cnenyer OTMETUTD,
YTO €KEMECSUHBIC JaHHBIE MPECTABICHBI TOJIBKO IS
1995 u 1996 ronoB, a 1997 rox npencTaBieH TOIBKO
IBYMsI Mecsiiamu (siHBapb U (eBpais), a B 1998 roay
HH OJTHOTO 3eMJIETPSICEHUSI.

O4eBHIHO, YTO CHCTeMa HaOMIoeHUH (yHKIHO-
HHUpOBajia HemoHOoNeHHO. CeicMUUecKue COOBITHS 3a-
PEerucTpUpOBaIM TOJIBKO 3-4 cTraHuuu u3 34.

B puc.1 npuBomuTCcs pacupeaencHre SMUICHTPOB
124 3emnerpsicenuil, mo naaHHeIM HaruonanbHOU
cyx0bl  celicmuueckoi  3ammtel  PA (HCC3),
pe3yIbTaThl IPUBECHEI B TAOIHUIIE 1.
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Puc. I Pacnpeodenenue snuyenmpos 124 3emnempsacenuti no 0auHulM Kamanoed.
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B Tabnmme 1 mpencraBieH cBoAHBIN KaTanor 124

Tab. 1.

N Date Fi Lam H N Date Fi Lam H
1 10.10.1991 41,38 43,44 5 63 05.03.1996 40,8 43,8 3
2 18.02.1992 41,22 43,57 5 64 06.03.1996 41,25 43,87 3
3 08.12.1992 40,25 45,42 10 65 06.03.1996 41,25 43,87 3
4 21.03.1993 41,37 44,22 5 66 06.03.1996 41,25 43,87 3
5 02.01.1995 41,2 43,7 10 67 16.03.1996 40,45 45,1 3
6 02.01.1995 41,27 43,85 10 68 24.03.1996 41,2 439 3
7 06.01.1995 41,33 43,92 10 69 26.03.1996 41,17 44 3
8 06.01.1995 41,08 43,67 3 70 27.03.1996 41,3 43,95 3
9 07.01.1995 41,33 43,92 10 71 30.03.1996 40,33 45,37 3
10 07.01.1995 41,33 43,92 10 72 31.03.1996 41,27 43,7 3
11 05.03.1995 41,01 43,58 5 73 04.04.1996 41,17 44,03 5
12 16.03.1995 41,17 43,92 5 74 10.04.1996 41 43,7 5
13 25.03.1995 41,02 439 5 75 11.04.1996 41,03 43,85 5
14 28.03.1995 41,07 43,7 5 76 13.04.1996 40,61 45 5
15 28.03.1995 40,7 44,4 5 77 27.04.1996 40,83 441 3
16 01.04.1995 41,01 43,83 0 78 27.04.1996 41,23 43,64 5
17 01.04.1995 41,2 43,77 0 79 30.04.1996 41,2 439 3
18 01.04.1995 39,4 45,2 0 80 01.05.1996 41,2 439 3
19 02.04.1995 41,2 43,77 5 81 02.06.1996 40,95 43,76 5
20 05.04.1995 41,07 43,53 3 82 02.06.1996 40,93 43,75 3
21 10.04.1995 41,38 44,38 5 83 09.06.1996 40,93 43,7 10
22 10.04.1995 41,33 44 5 84 21.08.1996 41,2 43,8 5
23 10.04.1995 41,48 44,03 5 85 15.10.1996 41,3 43,98 5
24 24.04.1995 41,12 43,92 5 86 20.10.1996 41,33 43,67 5
25 24.04.1995 40,6 45,67 5 87 21.10.1996 41,2 439 5
26 07.05.1995 38,5 45,3 10 88 23.10.1996 41,1 43,92 5
27 10.05.1995 39,1 44 4 10 89 03.11.1996 39,67 45,2 3
28 15.05.1995 41,5 44,33 10 90 04.11.1996 40,17 445 5
29 20.05.1995 40,92 43,75 10 91 04.11.1996 41,2 44 4 5
30 20.05.1995 39,9 45,67 10 92 08.11.1996 41,25 43,75 3
31 26.05.1995 41,25 43,92 10 93 08.11.1996 41,45 44,13 5
32 29.05.1995 41,8 46,4 25 94 15.11.1996 41,3 43,92 3
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33 29.05.1995 41,25 43,85 5 95 19.11.1996 41,25 43,97 3
34 03.06.1995 41,36 43,75 5 96 20.11.1996 41,33 44,12 3
35 03.06.1995 41,18 44,03 5 97 12.12.1996 39,5 45,2 5
36 03.06.1995 41,33 44,21 5 98 03.01.1997 41,55 43,98 0
37 03.06.1995 40,5 45,2 10 99 03.01.1997 41,58 43,98 0
38 04.06.1995 40,3 43,83 20 100 04.01.1997 41,35 44,2 0
39 05.06.1995 41,18 42,59 0 101 04.01.1997 41,2 43,9 5
40 10.06.1995 41,15 44,29 5 102 06.01.1997 42,38 43,93 0
41 05.01.1996 41,2 44 3 103 06.01.1997 41,18 43,91 5
42 06.01.1996 40,42 44,97 0 104 15.01.1997 39,63 45,25 10
43 11.01.1996 41,37 43,92 3 105 15.01.1997 41,3 45,3 5
44 11.01.1996 41,37 43,92 3 106 20.01.1997 41,06 44,05 5
45 16.01.1996 41,25 43,87 3 107 21.01.1997 41,41 43,83 5
46 17.01.1996 41,4 43,8 0 108 22.01.1997 41,38 43,95 4
47 18.01.1996 40,5 46,1 0 109 23.01.1997 41,32 43,9 5
48 21.01.1996 40,47 45,5 2 110 25.01.1997 41,17 43,67 5
49 22.01.1996 41,07 43,9 4 111 29.01.1997 41,38 44,4 5
50 22.01.1996 41,42 43,67 2 112 29.01.1997 41,38 43,78 5
51 23.01.1996 40,33 45,3 2 113 04.02.1997 41,37 45,2 10
52 25.01.1996 41,42 45,2 5 114 07.02.1997 41,37 43,48 5
53 26.01.1996 41,13 43,8 5 115 10.02.1997 40,97 43,83 5
54 29.01.1996 41,6 45,2 0 116 10.02.1997 41,4 43,9 5
55 29.01.1996 41,6 45,2 0 117 12.02.1997 41,37 43,85 5
56 30.01.1996 41,5 45,2 5 118 14.02.1997 41,3 44,5 5
57 30.01.1996 41,5 45,2 5 119 16.02.1997 41,33 43,92 5
58 04.02.1996 41,05 45,33 3 120 16.02.1997 41,43 43,95 5
59 15.02.1996 41,37 45,25 5 121 23.02.1997 41,25 43,4 5
60 17.02.1996 43,62 43,17 4 122 24.02.1997 41,23 43,9 3
61 20.02.1996 40,75 44,37 5 123 26.02.1997 41,25 44 5
62 20.02.1996 41,4 45,2 5 124 26.02.1997 41,3 44 5

Ha pucyHke 2 npuBoauTCcs pacipeaeseHie dMUIEeHTPoB 124 3eMieTpsiceHuil nocie nepecyera.

42°

41°

40°

39°

38°

43° 44° 46° 47°
: . - : :
L] S )
° o [OKHAS OCETRIS >
Vet e ‘
Kos w.rs \'"\__\__
/ S
® P } )
FPY3HS Iuy-a_lfllltu KASI OEJE]
® .

~
N\,

-{'J

Puc 2. Pacnpeodenenue snuyenmpos 124 3emnempscenuil nocie nepeciema.




International independent scientific journal Ne57/2023 7

Tab. 2.
Pesynbrarel 124 3emiteTpsiCeHHI TOCIIE TIepecyeTa ¢ IPUMEHEHHEM CKOPOCTHOM KPHBOM.

N Date Fi Lam H N Date Fi Lam H

1 10.10.1991 | 40.5982 43.043 0 63 05.03.1996 | 40.8983 43.863 16.38
2 18.02.1992 | 40.7568 | 43.0483 0 64 06.03.1996 | 41.0381 43.705 0.8
3 08.12.1992 39.865 44.9795 61.4 65 06.03.1996 | 41.0318 | 43.6901 0

4 21.03.1993 | 40.9915 | 43.6317 0 66 06.03.1996 | 41.0069 | 43.6842 4.7
5 02.01.1995 | 41.2134 | 43.6688 3 67 16.03.1996 | 40.6384 | 45.3295 50.2
6 02.01.1995 | 41.1691 | 43.5988 0.8 68 24.03.1996 40.972 43.6977 1.2
7 06.01.1995 | 41.3286 | 43.8974 2.3 69 26.03.1996 | 41.2145 | 44.3573 | 23.36
8 06.01.1995 | 40.9645 | 43.7327 27.24 70 27.03.1996 | 41.0301 | 43.8894 | 19.47
9 07.01.1995 | 41.1459 | 43.7222 21.07 71 30.03.1996 | 40.3217 | 45.5865 | 31.02
10 | 07.01.1995 41.161 43.7702 26.54 72 31.03.1996 | 41.0348 43.739 9.19
11 | 05.03.1995 | 41.0014 | 43.5583 8.09 73 04.04.1996 | 41.0487 | 43.9665 1.2
12 | 16.03.1995 | 41.2302 | 43.8651 7 74 10.04.1996 | 40.9492 | 43.7719 0
13 | 25.03.1995 | 40.9343 | 44.1922 11.49 75 11.04.1996 | 41.0624 43.715 18.77
14 | 28.03.1995 | 41.0863 | 43.6647 6 76 13.04.1996 | 40.0037 | 45.0219 3.1
15 | 28.03.1995 | 42.2188 | 43.3089 | 120.45 77 27.04.1996 | 40.8266 | 44.3203 0
16 | 01.04.1995 | 41.1941 | 43.6685 20.47 78 27.04.1996 | 41.3097 | 43.9095 0.5
17 | 01.04.1995 | 41.1163 | 43.6687 12.09 79 30.04.1996 | 41.0884 | 43.8222 | 13.29
18 | 01.04.1995 | 39.5425 | 46.5298 0 80 01.05.1996 | 41.7101 | 44.6497 35.5
19 | 02.04.1995 | 40.9983 | 43.7204 1.2 81 02.06.1996 | 40.9918 | 43.8149 5.9
20 | 05.04.1995 | 41.1681 | 43.7961 39.68 82 02.06.1996 | 40.9724 | 43.7903 4.4
21 | 10.04.1995 41.155 44.4346 46.93 83 09.06.1996 | 40.9104 | 43.8131 | 10.19
22 | 10.04.1995 | 41.1781 | 43.7984 25.05 84 21.08.1996 | 41.0284 | 43.5792 | 21.16
23 | 10.04.1995 | 41.1906 | 43.8866 29.73 85 15.10.1996 | 41.0414 | 43.5363 | 17.38
24 | 24.04.1995 | 41.4653 | 44.0942 25.15 86 20.10.1996 | 41.3561 | 43.6196 | 19.37
25 | 24.04.1995 | 40.8739 | 45.7608 14.88 87 21.10.1996 | 41.0061 | 43.7463 5.6
26 | 07.05.1995 | 38.2852 | 45.3734 12.79 88 23.10.1996 | 41.0765 | 43.7934 8.39
27 | 10.05.1995 | 41.2921 | 46.4493 15.58 89 03.11.1996 | 39.5124 | 43.5918 | 18.87
28 | 15.05.1995 41.423 43.4723 30.93 90 04.11.1996 | 40.8188 | 45.3731 | 38.88
29 | 20.05.1995 | 40.9496 | 43.7536 5.2 91 04.11.1996 | 41.2334 | 44.6551 | 16.18
30 | 20.05.1995 | 39.9868 | 44.9808 41.37 92 08.11.1996 | 41.7238 | 44.0168 | 27.44
31 | 26.05.1995 | 41.0732 | 43.7709 13.19 93 08.11.1996 | 40.9426 | 43.8846 0
32 | 29.05.1995 | 41.9086 | 46.0137 | 114.46 94 15.11.1996 | 41.4033 | 43.9216 | 12.79
33 | 29.05.1995 | 41.2002 | 43.5699 16.08 95 19.11.1996 | 41.1851 | 43.8941 0
34 | 03.06.1995 | 41.4248 | 43.7026 10.49 96 20.11.1996 | 41.0581 | 43.6849 | 10.59
35 | 03.06.1995 | 40.9601 | 43.6567 19.17 97 12.12.1996 | 39.2467 | 45.0239 0
36 | 03.06.1995 40.858 43.6076 12.69 98 03.01.1997 | 415782 | 43.7966 | 17.78
37 | 03.06.1995 | 40.0513 | 43.2897 0 99 03.01.1997 | 415171 | 44.0655 2.3
38 | 04.06.1995 | 41.0305 | 43.7959 0 100 | 04.01.1997 | 41.5406 | 43.8907 8.09
39 | 05.06.1995 | 42.5195 | 43.8928 89.96 101 | 04.01.1997 | 41.1782 | 43.9966 | 36.99
40 | 10.06.1995 40.879 44.0955 0 102 | 06.01.1997 | 42.2697 | 42.7754 | 38.28
41 | 05.01.1996 | 41.0109 | 43.8642 2.6 103 | 06.01.1997 | 41.1915 | 43.9781 0.5
42 | 06.01.1996 | 40.4084 | 44.8034 8.59 104 | 15.01.1997 40.177 46.3957 0
43 | 11.01.1996 | 41.0953 | 43.6414 29.93 105 | 15.01.1997 | 41.2054 | 45.4953 | 17.68
44 | 11.01.1996 | 41.3432 | 43.9219 46.83 06 20.01.1997 | 41.0015 | 43.9998 2
45 | 16.01.1996 | 41.2427 | 43.8576 0 107 | 21.01.1997 | 41.4377 | 43.8383 | 14.28
46 | 17.01.1996 | 41.1895 | 43.8335 21.36 108 | 22.01.1997 | 41.3596 | 43.9798 24
47 | 18.01.1996 | 40.1492 | 46.0742 33.51 109 | 23.01.1997 | 41.2031 | 43.7189 | 25.85
48 | 21.01.1996 | 40.4661 | 45.8459 24.35 110 | 25.01.1997 | 41.1836 | 43.6645 | 20.87
49 | 22.01.1996 | 41.0115 | 43.9042 9.49 111 | 29.01.1997 | 40.7174 | 44.0189 | 14.38
50 | 22.01.1996 | 41.3642 43.59 19.37 112 | 29.01.1997 | 41.2992 | 43.7811 | 28.54
51 | 23.01.1996 | 40.6065 | 45.9346 59.32 113 | 04.02.1997 40.332 44,7539 0
52 | 25.01.1996 | 41.2552 | 45.5219 34.41 114 | 07.02.1997 | 40.8676 | 43.8599 | 13.09
53 | 26.01.1996 | 41.1321 43.741 21.86 115 | 10.02.1997 | 40.9873 | 43.8621 | 15.88
54 | 29.01.1996 | 40.4064 | 45.1457 24.55 116 | 10.02.1997 | 41.0077 | 43.5594 | 19.17
55 | 29.01.1996 | 41.6578 | 45.1837 27.74 117 | 12.02.1997 | 40.9867 | 43.7414 1.1
56 | 30.01.1996 | 40.1766 | 44.8187 0 118 | 14.02.1997 | 40.7863 | 44.0417 0
57 | 30.01.1996 | 40.4303 | 45.1349 31.22 119 | 16.02.1997 | 41.0249 | 43.6777 7.9
58 | 04.02.1996 | 40.1562 | 44.8394 0 120 | 16.02.1997 | 40.9088 | 43.6881 | 17.78
59 | 15.02.1996 | 41.7155 | 45.0694 137.7 121 | 23.02.1997 | 41.2747 | 44.1167 2.8
60 | 17.02.1996 | 43.5125 | 42.9912 58.43 122 | 24.02.1997 | 41.4456 | 44.3231 0
61 | 20.02.1996 | 40.7557 | 44.2659 22.16 123 | 26.02.1997 | 41.0246 43.935 13.29
62 | 20.02.1996 | 40.0642 | 44.8275 0 124 | 26.02.1997 | 40.8677 | 43.7304 3.2
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J1s cpaBHEHHs pPe3yJbTaToB INIyOMH OYaroB IOCTPOCHBI PACIPEAENCHHE THUIIOLEHTPOB B ILIMPOTHOM
(puc. 3a.) u moNTOTHOM MIIOCKOCTAX (pHc. 30.) 1Mo maHHBIM KaTaiora 3a 1991-1998 rozepr.

I'\38 39 40 41 42 43
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30+—H

Puc. 3a. Pacnpeodenenue cunoyenmpos 6 wiupomuotil niockocmu 3a 1991-1998 20061 no danneim kamanoea.
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Puc. 36. Pacnpeoenenue 2unoyenmpos 6 oonecomuoi niockocmu 3a 1991-1998 200wt no oannvim kamanoea.

Kak BugHO M3 puCyHKOB 3a M 30, TUIOLNEHTPHI  CTH, IPU PACHpECIICHUH TITyOUH 09aroB, HE YCTaHOB-
3eMJICTPSICCHUI, KaK U CIIEIOBAJIO OKUAATh, B OCHOB-  JieHO. ClieZIoBaTeNIbHO, TITyOMHEI 04aroB ONpeAeIsUINCh
HOM pacIpe/Ie/iCHbl Ha TTyOMHaX ¢ JUCKPETHBIMH 3Ha-  He TouyHO. OCHOBHAsI PUYHHA TAKOTO PACIIPEICICHUS
yernsimu 0, 5, 10, 15, 20, 25 kM. Takoif 3aKOHOMEPHO- ~ COCTOUT B TOM, YTO MECTOHAXOXJICHUE TII00ATBHOTO
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MHHUMYMa B JaHHOM CIIy4ae WIIETCS JOKaIbHbBIH MH-
HUMYM Ha uHTepBaine [0;25] kM.

Ha puc. 4a u puc. 46 npuBoanTCS pacrpeneiacHue
THIIOLICHTPOB 3EMJICTPSICEHUH TIOCie Iepecuera 3a
1991-1998 roupr.

U3 pucynkoB 4a u 46 BUJHO, YTO IITyOUHEI Iepe-
OIpe/IeIEHHBIX THIIOLCHTPOB 3eMIICTPSICEHUH HE pac-
TMIOJIO’KEHBI JTUCKPETHO, KaK 3TO IPEACTaBJICHO B pe-
synberaTtax HCC3. [laHHbBIE pe3ynbTaThl YKa3bIBAIOT Ha

38 39 40

TO, YTO OYarW IIIyOWHBI OXBATBHIBAIOT OOJIBIIYIO 00-
JIacTh 1Mo TyOmHe, BILIOTH 10 140 kM, a HE 25 KM Kak
9TO yKa3aHo B pe3yinbraTtax HCC3.

Bosnbiast 4acTh 3eMieTpsICEHUI, IPUBEACHHBIX B
tabmune 1(124 3emnerpsicenunit mo manaeiM HCC3),
ObUTH 3apervucTpupoBanbl 3 win 4 cranuusMu. [lpu
HaJIMYUH TAKUX JAHHBIX CJIOXHO TapaHTUPOBATh BBICO-
KYIO TOYHOCTh PE3yJIbTATOB 00PaOOTKH.

I'padux Bamatu mis 124 3emmerpsiceHnii 3a me-
puon 1991-1998rr. no mamaeiM HCC3 u pe3ynbTaTs
TocJie Tepecyera MPUBOIATCSI B PUCYHKax Sa, Sb.
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Puc. 4a. Pacnpedenenue cunoyenmpos 6 wiupomuou niockocmu nocie nepecuema 3a 1991-1998 200w
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Puc. 46. Pacnpedenenue cunoyenmpos 6 00120muou niockocmu nocie nepecuema 3a 1991-1998 2o0wi.
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y(x)=1.2722905*x+1.310067 ct. oTk.=3.2884393
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Puc 5a. I'pagux Baoamu ons 124 semnempsicenuii 3a nepuoo 1991-1998 ee. no oannvim HCC3.

y(x)=1.3629283*x+0.0597638 cr. otx1.=1.1152261
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Puc 56. I'pagux Baoamu ons 124 3emnempsicenuil 3a nepuoo 1991-1998 ze. nocne nepecuema.

Ha puc. 5a nmeercst 6obmoi pazdopoc, 4TO CBH-
JIETEIBCTBYET O TOM, YTO BPEMEHA B OYare moJIy4eHbI
HeTouHO. M3 rpaduxoB 5a u 56 BUAHO, UTO TOCIE Te-
pecueTa MOoIyYeHbl 0oJiee JTOCTOBEPHBIC PE3YIIbTATHI,
T.€. MOJIEIIb CPEBI BEIOpaHa 0oJiee TOYHO.

Pesynbrater 06padotku 3a 1991-1998 roxs! cBu-
JIETeIBCTBYIOT O TOM, YTO PErHcTpanus u oOpaboTka
HCXOITHBIX JIAHHBIX HE OCYIIECTBISUIACH JOJDKHBIM 00-

pasom. Ilpu onpeneneHnN OCHOBHBIX ITapaMETPOB T'H-
NOLICHTPOB 3€MIJIETPSICEHUH, KPOME CIIydalHbIX OILH-
00Kk, OOJpIIOE BIUSHHE WMEIOT CHCTEMAaTHUYECKHUE
omnOKH, 0OyCIOBICHHBIE HETOYHBIM BBIOOPOM CKO-
POCTHOM CTPYKTYpBI U3y4aeMOI'0 PETHUOHA.
IIpumeneHue cpenHeil CKOPOCTHOM KPHUBOH, Kak
MOKa3alli IOJIydYeHHbIE PE3yJbTaThl, MO3BOJSAET IO-
pasfo Jydile OnpefeNuTb KOOPAUHATHI THUIOLEHTPOB
3eMJICTPSICEHUH, B TOM YHCJIE U TITyOHHY TMIIOLEHTDA,



International independent scientific journal Ne57/2023

11

KoTopbie MOTYT nocturath 60 kM. [Tokazano, 4To 3a 1e-
pHOZ WCCICOBAaHMH pAacIpelelICHNEe TUIOLEHTPOB,
MOJIyYCHHOE C HCIIOJIb30BAHHEM OCPEIHEHHOH CKO-
POCTHO KPHMBOM, OKa3bIBa€TCS MEHEEe KOMITAKTHBIM, &
SMMLEHTPHI 3eMJICTPSICEHNH UMEIOT MEHBIIHNI pa3dopoc
B M3y4aeMoil 00JiacTH, 4YeM Te€, KOTOpBIE IOJIy4aroTCs
T0 KaTajory celicMu4eckoii ciryx0bl Apmennu. Haxo-
Hell, JUIsl CO3JJaHusl TOYHOW M JIOCTOBEpHOM 0a3bl ceid-
CMOJIOTHYEeCKOH HH(YOpMAINH HEOOXOIMMO TIepeonpe-
JEIUTh WMEIOLINECs] TaHHbIE, NPUMEHSAS HOBBIE Me-
TOIBI 00pabOTKK OoJie TOYHOW MOMETH CTPOCHHUS
3eMJIH, a TAK)KE TIOBBICUTH 3 ()EeKTUBHOCTH, CYIIECTBY-
FOIIIEN CHCTEMBI HAOJIIOICHUH.
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One of the pathogenetic mechanisms for the development of periodontal tissue lesions is a violation of lipid
peroxidation, antioxidant and metabolic processes. Therefore, it is important to find out the effectiveness of using
the antioxidant drug “Ubiquinone” for the treatment of patients with generalized periodontitis. Purpose: to de-
termine the effectiveness of the use of Ubiquinone in the complex treatment of patients with generalized periodon-

titis.

Material and research methods. . The drug Ubiquinone (Hell) was used to treat 17 patients in the main group;
in the second comparison group of 15 patients, periodontal pockets were applied with Metrogyl Denta ointment.
To quantitatively assess the condition of periodontal tissues, we used the Schiller-Pisarev test [12], the Fedorov-
Volodkina hygiene index [15], the PMA index according to S. Parma [17], and the periodontal index according

to A.L. Russell [18].

Keywords: generalized periodontitis, treatment, Ubiquinone

The problem of periodontal diseases remains lead-
ing in modern dentistry. This is due to their significant
prevalence among the population of different age
groups and in some places the insufficient effectiveness
of healing [4, 5, 10,11]. A feature of periodontal dis-
eases is the reaction of structural formations in the form
of a nonspecific dystrophic inflammatory process in re-
sponse to changes in various body systems [7, 8, 10-
13]. One of the pathogenetic mechanisms for the devel-
opment of periodontal tissue lesions is a violation of li-
pid peroxidation, antioxidant and metabolic processes
[1, 6, 16]. These changes should be taken into account
during complex treatment of generalized periodontitis.
Based on the above, it is advisable to use antioxidant
drugs in the complex treatment of periodontal diseases,
in particular the choice of medications, taking into ac-
count their therapeutic properties and the pathological
links of this periodontal disease [2, 3,7, 8, 10. 11]. In
particular, our attention was drawn to the new drug
“Ubiquinone” (Hell, Germany). Ubiquinone is pre-
scribed to stimulate defense mechanisms, neutralize the
effects of toxins. It normalizes impaired body func-
tions, restores blocked enzyme systems and acts on de-
generative diseases (cellular phase). The pharmacody-
namics of this medical drug consists of activating and
regulating the enzyme systems of the body. It improves
cellular respiration processes, has anti-inflammatory,
metabolic, immunocorrective effects, antioxidant prop-
erties, activates the body's defenses and normalizes im-
paired functions. Ubiquinone is partly included in the

composition of the drug with antioxidant effect “Coen-
zyme Q10”. Available in ampoules of 2.2 ml for injec-
tion, approved by the Ministry of Health of Ukraine on
May 13, 2013 No. 367—N0./0018/01/01, amended on
July 7, 2016 No. 685. The goal is to determine the ef-
fectiveness of the use of Ubiquinone in the complex
treatment of patients with general periodontitis .

Material and research methods

During the study, 32 patients with generalized per-
iodontitis of the I-11 degree of chronic course were ex-
amined [4]. A comprehensive clinical examination of
the condition of periodontal tissues was carried out in
all patients. To quantitatively assess the condition of
periodontal tissues, we used the Schiller-Pisarev test
[12], the Fedorov-Volodkina hygiene index [15], the
PMA index according to S. Parma [17], and the perio-
dontal index according to A.L. Russel [18], resistance
of periodontal vessels V.l. Kulazhenko [5, 6, 9]. For
drug treatment of patients in the main group after care-
ful removal of periodontal irritating factors, the drug
“Ubiquinonone” (Hell, Germany) was used. It was in-
jected into periodontal pockets and the drug was ap-
plied to the gums. To enhance the overall effect of the
drug on the disturbed parts of the metabolism of pa-
tients, Ubiquinone injections of 1.0 ml were adminis-
tered under the mucous membrane of the transitional
fold, in the affected areas (after the test) once every two
days. The course of treatment lasted 10-12 days. In the
second comparison group, after removing dental depos-
its and irritants, the periodontal pockets were washed
with a solution of hydrogen peroxide and Metrogil
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Denta ointment was applied to the clear and injected
into the periodontal pockets. using a treatment method
using Ubiquinone in patients with chronic generalized
periodontitis, bleeding, a feeling of heaviness, itching
and soreness in the gums decreased after 1-2 visits. Af-
ter 3 sessions of treatment of patients with the first de-
gree of chronic course, the phenomena of inflammation
in the gums almost completely disappeared in all exam-
ined patients. The gum mucosa was dense, acquired a
pale pink color, swelling and hyperemia were absent.
Periodontal pockets The depth of periodontal pockets
was significantly reduced. At the first stage of the dis-
ease, the release of exudate from periodontal pockets
stopped and their depth decreased to 0.5-0.8 mm. Epi-
thelization of the bottom of periodontal pockets was ob-
served. The pathological mobility of teeth was signifi-
cantly reduced. osteoporosis of the alveolar bone. In
cases of I-11 degrees of chronic generalized periodonti-
tis, already after the 3rd treatment session, a cessation
or reduction in bleeding and hyperemia of the gum mu-
cosa was observed. The unpleasant (subjective sensa-
tions) in the gums stopped. The phenomena of dis-
charge from periodontal pockets decreased or com-
pletely disappeared. A decrease in their depth to 0.8—
1.0 mm was observed. On radiographs, a decrease in
the phenomena of osteoporotic tissue of the alveolar
growth of the jaws was also observed. In patients with
generalized periodontitis of the second group, after a
course of drug treatment, bleeding and pain in the gums
also stopped, and the depth of discharge from periodon-
tal pockets decreased. But for this purpose in this group
of patients the number of visits was significantly
greater. For grade | chronic generalized periodontitis,
the number of visits averaged up to 7, and for grades |-
Il —up to 9. The effectiveness of our treatment results
is evidenced by data from an index assessment of peri-
odontal condition and functional tests. After a course of
treatment using Ubiquinone, the condition of the perio-
dontal tissues gradually recovered. Thus, the level of
inflammation in the gums decreased, as evidenced by a
change in the PMA index from 56.4+2.5 to 26.8+1.9%
after treatment. The resistance of periodontal vessels
increased (vacuum hematoma according to V.I. Ku-
lazhenko) from 2.90 to 18.0 seconds. The periodontal
index remained virtually unchanged, suggesting more
distant observations. The depth of periodontal pockets
decreased from 2.6+3.5 to 1.3£0.3. In patients with
generalized periodontitis in the comparison group, the
clinical picture also changed in a positive direction, but
the courses of treatment were more protracted and
changes in indices were less effective. The index
(PMA) when assessing gum inflammation changed
from 56.4+2.5 to 32.5+2.0%, PI remained unchanged.
Vascular resistance increased from 2.9 to 14 seconds.
Thus, the data obtained indicate the effective effect of
Ubiquinone on periodontal tissues of patients with gen-
eralized periodontitis. In the immediate term of treat-
ment, a significant change in clinical parameters is ob-
served, which in turn characterizes dystrophic-inflam-
matory processes in the periodontium. periodontitis.
Taking into account the dynamics of positive changes,
which is characterized by a reduction in the number of
visits to the doctor, it can be argued that the use of this

method of treating patients with generalized periodon-
titis is more clearly effective in the short term of obser-
vation.

Conclusions.

Results.

The use of Ubiquinone in the complex treatment
of patients with generalized periodontitis makes it pos-
sible to achieve an improvement in the condition of per-
iodontal tissues in the short term of treatment. The pos-
itive effect of treatment is confirmed by the positive dy-
namics of clinical indicators and periodontal indices.
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The article discusses about the importance and content of intercultural communication, about the state of
formation of intercultural communicative competence of future English teachers in Adam Mickiewicz University.
The research had been done in the form of a lecture, practical classes, questionnaire, small group discussions,
conversation and test. The results of research conducted in Adam Mickiewicz University in Poznan (Poland)
among the undergraduates and bachelor students are presented in this work.
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Introduction

Today, a lot of attention is paid to the study of for-
eign languages in educational institutions, because the
world has long understood that knowledge of foreign
languages gives a person an advantage over others who
have not yet realized this. Therefore, it is important to
throw all your efforts at solving the primary problems
that entail a complete change in the fundamentals and
requirements.

In this article we will discuss the state of formation
of future English language teachers’ intercultural com-
municative competence in Adam Mickiewicz Univer-
sity in Poznan (Poland) and try to organize diagnostics
of this competence formation.

It is now common knowledge that perceptions of
appropriateness and politeness are culturally specific
and can lead to a misunderstanding of intercultural
communication. Accordingly, is it not worrying that
most ESL/EFL courses do not provide students with
enough information to avoid misunderstandings due to
different cultural and linguistic backgrounds? Provid-
ing students with information about how language
works (people understand what is being said, even if it
is confusing because the literal meaning does not match
the target meaning of the speaker) seems to be an im-
portant element of grammar [1]. The right to speak
(how to apologize, how to refuse, etc.).) and the teacher
is not responsible for knowing the skills (which strate-
gies and when to use). Decommunization is possible
and useful, and, most importantly, it prepares students
for the challenges of intercultural communication [2].

European citizens are a diverse group of people
who, although different, do share a vast number of ex-
periences, beliefs, behaviours, and who are character-
ised by emerging tendencies in the way in which they
communicate. Europe, being in the process of becom-
ing a diversified unit of intertwined cultures and lan-
guages, is no longer a set of individual, isolated coun-
tries protecting and securing solely their own interest.
With the hopes of an even greater union between EU
member states and the ideal of a plurilingual European,

fluent in intercultural communication, with European
loyalty and ties to their roots, a need for action in Euro-
pean ELT classes is needed. It is no longer enough for
people across Europe to learn English, since the Eng-
lish being taught and learnt is not one, but many [3].

With different Euro-Englishes being used (e.g.
Polglish, Spanglish, etc.), intercultural communication
is not made easy, but to the contrary, the variability cre-
ates obstacles where there should be none. Pragmatic
transfer, being an integral part of language learning, in-
fluences the way L2 is used, and with speakers from
different cultural backgrounds the probability of mis-
understanding is large due to the possible lack of a com-
mon reference point to what is polite, appropriate and
desirable linguistic and non-linguistic behaviour. Con-
sistency, clarity and transparency of linguistic rules fa-
cilitate more effective communication, which is crucial
for intercultural cooperation and the strengthening of
ties between citizens of the member states.

It is evidently clear that intercultural communica-
tion is defined as situated communication between in-
dividuals or groups of different linguistic and cultural
origins.

Researching the state of investigating the prob-
lems of formation of intercultural communicative com-
petence of students in the Kazakhstani universities,
comparing it with Asian and European Universities was
the object of my investigation. And this article is the
continuation of my research work. So, to do my re-
search | came to Poland on my scientific internship of
“Bolashak” program. Together with my scientific coor-
dinator, PhD in Linguistics, professor of Adam Mickie-
wicz University in Poznan - Aleksandra Wach, we had
planned some research in intercultural communication.

On October, 10 in Adam Mickiewicz University
in Poznan I had conducted lecture “Bases on intercul-
tural communication”, tried to give the fundamentals
and importance of intercultural communication in our
society nowadays. Different videos and presentation on
intercultural communication (further 1C) were shown,
later lots of issues on IC were discussed with students.
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The undergraduates of the “English philology” educa-
tional program and the 3™ year bachelor students of
“Linguistics” educational program were involved in the
process of teaching and researching.

Next class was devoted to the fundamentals of in-
tercultural communicative competence. A great atten-
tion was given to the students’ knowledge on intercul-
tural communicative competence (further ICC), their
opinion on the ways and methods of formation of ICC.

On November, 24, we have conducted survey
among the students on the bases of intercultural com-
munication and on the intercultural communicative
competence fundamentals, students were active and
tried to answer sincerely to all the questions, a question-
answer work turned into the discussion, then an indi-
vidual interview was taken among the students and at
the end of the class a self test took place.

Research work on the formation of intercultural
communicative competence of future English language
teachers was conducted on the basis of “English philol-
ogy” educational program — Adam Mickiewicz Univer-
sity in Poznan.

22 future English language teachers took part in
the experiment: one experimental group (10 students)
and one control group (12 students). Research work
was conducted during 3 months, in 2023-2024 aca-
demic year.

According to the questions of the survey lots of
students gave a correct answer about the founders of
“Intercultural communication” course. The result is
given in the diagram 1.

What founders of intercultural communication course
do you know?

m correct ®incorrect =

Also, lots of students gave the full and correct answer interpreting the notion of “intercultural communica-
tion”. The most common answer was —a communication between two or more different representatives of various

cultures The result is given in the diagram 2.

What is intercultural communication? Give your own
interpretation to this word

= Full and correct answer

= Short and incorrect answer =

The results of the research of formation of motivational component of intercultural communicative compe-
tence of future English language teachers are presented in table 1.
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Table 1.

Results of studying the level of formation of motivational component of intercultural communicative com-
petence of future English language teachers

No Levels Students (%)
1 Low 36.8
2 Medium 53.9
3 High 9.3

Studying in a foreign country is an experience that
we feel excitement, enthusiasm and a little bit of fear or
adrenaline. However most of students go abroad unpre-
pared for the meeting with a new culture and may ex-
perience psychological and physiological reactions
which are called “culture shock”. It occur in more or
less intense and strike way but, everyone who travel are
affected by it. Going through it and entering a phase of

cultural adaptation mean that you are now on the happy
journey [4].

As for the question dealing with the culture shock,
also most of the students gave a full and concrete an-
swer as “a feeling of awkwardness because of the dif-
ferences between native and foreign culture”. The re-
sult is given in the diagram 3.

What is culture shock?

= Full and correct answers

Coming to the conclusion it should be said that the
state of formation of intercultural communicative com-
petence of future English teachers in Adam Mickiewicz
University in Poznan (Poland) is in the process of im-
proving and developing. The teachers of this University
are in constant search of the effective ways and meth-
ods of students’ intercultural communicative compe-
tence formation.

= Incorrect answer
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Abstract

This article shows that the version of the special theory of relativity (STR) presented in all physics textbooks
is incorrect, since relativistic formulas obtained therein are incorrect. They are incorrectly explained using the
wrong principle of non-exceeding the speed of light and have led to incorrect conclusions about the physical
unreality of imaginary numbers and the existence in na-ture of only our visible universe. This version of the STR
proved to be in demand only because its authors were not able to explain physical sense of imaginary numbers.
The article provides three proofs of physical reality of imaginary numbers and explains their physical sense in the
theory of linear electric circuits, relativistic physics and astrophysics. This made it possible to obtain cor-rected

relativistic formulas, from which appropriate conclusions were drawn.

Keywords: special theory of relativity, relativistic formulas, imaginary numbers, Multiverse, parallel
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1. Introduction

The special theory of relativity (STR) [1]-[3] cre-
ated in the 20th century has been deserved-ly consid-
ered one of the most significant achievements of mod-
ern physics, since it introduced the principle of relativ-
ism into science. This is why STR is now taught in all
university physics text-books. However, the relativistic
formulas obtained in this theory turned out to be incor-
rect due to the lack of experimental knowledge in phys-
ics of the 20th century necessary to complete their der-
ivation. What is the physical meaning of named imagi-
nary numbers and now is not explained in any textbook.
Therefore, a postulate was introduced in STR, called
the principle of not exceeding the speed of light, which
allowed the physical meaning of imaginary numbers
not to be explained, since nothing supposedly corre-
sponds to them in nature.

This is how the STR has still been studied in phys-
ics textbooks.

2. The current version of the STR is incorrect

For a newly created scientific theory, this is par-
donable, since such a theory must be devel-oped.
Therefore, over time, something in it must be refuted
and corrected. The author of the con-cept of an open
society, Sir Karl Raimund Popper, argued [4] that "...
the struggle of opinions in sci-entific theories is inevi-
table and is a prerequisite for the development of sci-
ence."

And in STR there are already a lot of such denials
[5]-[54]. This is the existence of shock oscillations -
tsunamis, music of pianos and other musical instru-
ments, bell ringing in Christian churches and even
swinging swings in playgrounds. This is the modern
theory of resonance under the influence of not only si-
nusoidal oscillations of constant amplitude, but also
damped sinusoidal oscillations, and even under the in-
fluence of exponential pulses. And this is even radio
engineering created earlier by STR, since STR and ra-
dio engineering mutually refute each other.

But the authors of physics textbooks, not being
able to challenge these refutations, nev-ertheless, still
do not take them into account [55]-[63].

3. The alternative version of the STR

Therefore, the alternative version of the STR [64]
is in demand. In it incorrect principle of light speed
non-exceedance STR denying physical reality of imag-
inary numbers is replaced by the principle of physical
reality of imaginary numbers proven experimentally.

Let us show how, for example, this can be done by
correcting the Lorentz-Einstein’s formula

m
m=—=>— (1)

1)

where My is the rest mass of a moving body (for

example, an elementary particle);
M is the relativistic mass of a moving body;
V is the velocity of a body;
C is the speed of light.
It can be seen from the graph (see Fig. 1a) that the

function m(V) has a discontinuity at V = ¢ . It cor-

responds to real numbers for argument values V < ¢,
while for argument values V > ¢ it corresponds to
imaginary numbers that were discovered in the 16th
century and whose physical sense remained unex-
plained until the 20th century. And since we have
proved the physical reality of imaginary numbers, in
this situation it is necessary to explain their physical

meaning. But on the graph of the function M(V), its

branch at the values of the argument VV = C corre-
sponds to a physically unstable process that cannot ex-
ist in nature. Therefore, the Lorentz-Einstein formula
cannot be explained. Hence, it is incorrect.

! This is reprint of the paper “Antonov A. A. The Corrected Version of the Special Theory of Relativity. European Journal of
Applied Sciences. Services for Science and Education. United Kingdom. 11 (5). 68-83. 2023. DOI:10.14738/aivp.115.15474
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Fig. 1. Graphs of the function m(V) corresponding to the generally recognized but incorrect and alterna-
tive versions of STR in the subluminal V < ¢ and hyperluminal VV > C range

And the graph of the Lorentz-Einstein formula,
which can be explained (see Fig. 1b), on the range
V = C should be similar to the graph of this func-
tion (see Fig. 1a) on the range V < €. Thus, the cor-
rected Lorentz-Einstein’s formula can be written as fol-
lows

where ( = \_V/ CJ is the ‘floor” discrete function of
the argument V/C (see Fig. 2a);
W=V —(C is the local velocity that in each uni-

verse takes values in the range 0<w<ec (see Fig.
2h).

Fig. 2. Graphs of functions (V) and W(V )illustrating the meaning of the ‘floor’ function
of discrete mathematics

Therefore, at ( = 0 the formula (2) should be

written as (1), and at VV > C it should be written as
follows

m(v)= Im, 2 _ Img, 2 @)
-1 - (W)

The graph of the function m(V) in Fig. 1b shows
that the value = 1 corresponds to a fragment of this

function on the interval C <V < 2C . Those on this in-

terval C<V<2C it corresponds to universe adjacent
to our universe. And this other universe is already in-
visible to us, as it is located beyond the event horizon.
Therefore, for definiteness, we call it tachyon universe.
Our visible universe will then be called tardion uni-

verse. The value ( = 2 corresponds to an invisible
tardyon antiverse, for which 2C <V <3C. The value
g= 3 corresponds to an invisible tachyon antiverse,

for which 3¢ <V < 4cC. Etc.
Therefore, it follows from the corrected Lorentz-

2 Since, despite their infinity, they do not intersect

Einstein formula that the statement contained in phys-
ics textbooks about the existence in nature of our only
visible universe is incorrect. In fact, we are in the Mul-
tiverse, which, due to the mutual invisibility of the uni-
verses in it, we will call the hidden Multiverse. But to
make sure that the invisible universes really exist, we
need an appropriate experiment that made it possible to
see them.

4. Corollaries of the alternative version of the
STR

4.1. How to see invisible universes

In order to understand what this experiment can
be, first of all, it is necessary to understand that in For-
mula (2) the parameter ( is an additional spatial di-

mension in which mutually invisible parallel universes?
somehow drift relative to each other. They touch each
other and even slightly penetrate into each other gener-
ating respective passages through which their matter
content is exchanged. These passages are commonly re-
ferred to as portals [65], [66] or stargates [67]. And the
entrances to them are presumably at least some of the
anomalous zones, of which there are a lot on Earth [68]-
[71].
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Fig. 3. Scheme of an astronomical complex for the detection of invisible universe

And since in other universes the constellations in
the sky inevitably differ from the constellations in our
earthly sky, then when moving through the portals from
the Earth to any neighboring universe, the map of our
starry sky will gradually be transformed into a map of
the starry sky of the neighboring universe. And if a tel-
escope is placed in such a portal, then by comparing the
position of the stars in the sky in the portal and outside
the portal (see Fig. 3), changes in the position of the
stars can be detected. These other constellations in the
starry sky in the portals will be the desired experimental
evidence [72]-[77]. The corresponding experiments? is
very low-cost and easily implemented. Moreover, some
observatories are already in anomalous zones. As, for
example, the Main Astronomical Observatory of the
National Academy of Sciences of Ukraine, which is lo-
cated 12 km from the center of its capital, Kiev, in the
Goloseyevsky forest.

4.2. The need geophysical research of portals

Naturally, the farther the telescope is placed in the
portal, the more the constellations in its starry sky will
differ from the constellations observed outside the por-
tals. And the more convincing will be such astronomi-
cal observations. In addition, as a result of such astro-
nomical observations, it will be possible to determine
how many different neighboring invisible universes are
located next to our visible universe [78]-[88].

But the great value of such observations lies not
only in this. And also in the fact that the study of the
geophysical characteristics of portals will make it pos-
sible to create artificial portals, with the help of which
it will be possible to move from our universe to other
currently invisible to us, and therefore unknown uni-
verses. That will accelerate the transformation of hu-
man civilization into a super-civilization.

3 They are analogous to the experiment of Sir Arthur Stanley
Eddington in 1919.

However, people now avoid any visit to the por-
tals, as the portals are invisible labyrinths in which it is
impossible not to get lost. Therefore, in order to make
visiting portals safe, it is necessary to create means of
portal orientation that will allow invisible portals to be
seen in the same way that a compass allows navigators
to see the invisible magnetic field of the Earth. And this
is quite possible to do if we use the fact that the inten-
sity of the electromagnetic radiation of terrestrial radio
stations decreases as we dive into the portals. And when
it reaches the neighboring universe, this radiation will
disappear completely. After all, on Earth there is no
such electromagnetic radiation from neighboring uni-
Verses.

4.3. Dark matter, dark energy

Having proved the existence of mutually invisible
parallel universes, we need to find out their location in
the hidden Multiverse, or, in other words, the structure
of the hidden Multiverse.

We also need to understand the meaning of dark
matter and dark energy called as such because of their
incomprehensibility and because no chemical elements
have been found therein, as well as because they neither
absorb nor emit nor reflect nor refract electromagnetic
radiation. However, they account for more than 95% of
the whole mass-energy in space. More precisely, ac-
cording to the data obtained by the WMAP spacecraft
[89], the mass-energy of our visible universe (actually,
the hidden Multiverse) consists of 4.6% of baryonic
matter, 22.4% of dark matter and 73.0% of dark energy.
And according to more recent data obtained by the
Planck spacecraft [90], the entire universe (actually,
again, the entire hidden Multiverse) consists of 4.9% of
baryonic matter, 26.8% of dark matter and 68.3% of
dark energy.
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Fig. 4. The six-dimensional space of the hidden Multiverse, in which {,I,S are the coordinates of invisible par-
allel universes, and X, Y,Z are the coordinates of the material content in each such parallel universe

Therefore, the truth and completeness of
knowledge in modern physics, which cannot explain
the phenomena of dark matter and dark energy, raises
serious doubts. And since it was proved above in the
most indisputable way that in nature there is not the
Monoverse, but the Multiverse, then in addition to
searching for the clues to the nature of the phenomena
of dark matter and dark energy at the Large Hadron
Collider in the microcosm, it is also necessary to search
for their clues in the macrocosm of our hidden Multi-
verse. After all, Albert Einstein himself said: “Insanity:
doing the same thing over and over again and expect-
ing different results”.

The search for a solution to this problem in the
hidden Multiverse allows us to assume that [91], [92]:

o dark matter and dark energy are evoked by in-
visible parallel universes of the hidden Multiverse, cre-
ating a kind of its own gravitational shadow in our vis-
ible universe;

o dark matter is evoked by invisible universes of
the hidden Multiverse adjacent to our visible universe;

e dark energy is evoked by the rest of the uni-
verses of the hidden Multiverse, except for our visible
and adjacent invisible universes;

e chemical composition of dark matter and dark
energy cannot be determined because they are just im-
ages.

Thus:

« the whole hidden Multiverse should consist of
100% / 4.6% = 21.8 parallel universes according to the
experimental data obtained by the WMAP spacecraft,
and of 100% / 4.9% = 20.4 parallel universes according
to the data obtained by the Planck spacecraft;

« the whole hidden Multiverse should consist of
100% / 4.6% = 21.8 parallel universes according to the
experimental data obtained by the WMAP spacecraft,
and of 100% / 4.9% = 20.4 parallel universes according
to the data obtained by the Planck spacecraft;

o dark matter should consist of 22.4% / 4.6% =
4.9 parallel universes according to the experimental
data obtained by the WMAP spacecraft, and of 26.8% /
4.9% = 5,5 parallel universes according to the data ob-
tained by the Planck spacecraft;

o dark energy should consist of 73.0% / 4.6% =
15.9 parallel universes according to the experimental
data obtained by the WMAP spacecraft, and of 8.3% /
4.9% = 13.9 parallel universes according to the data ob-
tained by the Planck spacecraft.



22

International independent scientific journal Ne57/2023

Tachyon i,

Antiverse
Tachyon i,
Antiverse

|

Tachyon iz
Antiverse

Tachyon i,
Antiverse

Tachyon i,
Antiverse

Tachyon iz
Antiverse

Tachyon i,
Antiverse

Tachyon i,
Antiverse

Ve e VP i

1 - - -

Tardyon
Universe

Tardyon
Antiverse

Tachyon i; Tardyon Tachyon i,
3 Antiverse Universe Universe

[SREpE e ———— e

Tachyon i;
Universe

Tachyon i,
Universe

[

Tachyon i;
Universe

t

Tachyon i,
Universe

Tachyon iz
Universe

Tachyon i,
Universe

Tachyon i;
Universe

- - o]

Fig. 5. Possible structure of the hidden Multiverse

Such an explanation of the phenomena of dark
matter and dark energy provides important information
about the structure of the hidden Multiverse. Indeed,
given that mutually invisible universes of the hidden
Multiverse are interconnected by numerous portals
through which they exchange their matter content it can
be argued that their mass-energy has significantly aver-
aged over billions of years of their existence.

However... these results are inconsistent with the
formula (2), since according to the WMAP and Planck
spacecraft data, five-six rather than two invisible uni-
verses should be adjacent to our visible universe.
Therefore, the relativistic formula (2) must be corrected
again as follows:

mg (i )9(i)"(i3)°

J-TY~(ar+s))?

where {,I',S are coordinates of the universe;

m(q,r,s)=

i1 -i2 ,i3 are imaginary units in the mathematics of
hypercomplex numbers [93],
and for any of these imaginary units i1-i2,i3 is
true the formula
i =cos(gz/2)+isin(qrz/ 2) (5)
This new formula (5), unlike Euler’s formula, in-
troduces the operation of raising to a non-integer power
into the mathematics of complex and hypercomplex
numbers, which is its very important advantage.
4.4. Antimatter, anti-time, anti-space
Therefore, the hidden Multiverse has a quaternion
structure in six-dimensional space (Fig. 4). For exam-
ple, shown in Fig. 5, a helical structure in which adja-
cent to our visible tardyon universe is five invisible

tachyon universes and anti-universes that evoking phe-
nomenon of dark matter, as well as sixteen other invis-
ible universes evoking phenomenon of dark energy.
Thus, such a hidden Multiverse contains twenty-two in-
visible universes, which is consistent with the mathe-
matically analyzed data obtained by the WMAP and
Planck spacecraft. In addition, this structure is con-
nected to two other universes that are outside the hid-
den Multiverse and form, together with the hidden Mul-
tiverse, the Hyperverse. And some invisible universes
located in the Hyperverse outside the hidden Multi-
verse, as shown in Fig. 5 could presumably be adjacent
to our visible universe. And then they can be discovered
and studied by astronomical and geophysical research
in portals.

From such a structure of the hidden Multiverse it
also follows that in its cosmic antipodes of uni-
verses/antiuniverses there are matter/anti-matter, as
well as time/anti-time and space/anti-space [94]-[103].

4.5. Deja vu phenomenon

The alternative version of STR allows explaining
another unusual phenomenon — deja vu. It is so unusual
that until now only medical scientists have tried to ex-
plain it. Translated from the French 'déja vu', it means
‘already seen'. And this term describes an allegedly psy-
cho-emational phenomenon corresponding to the state
of a person in which it seems to him that he had already
been in exactly the same situation. Moreover, psy-
chologists say that up to 97% of all people were in this
state at least once in their lives.

And although a large number of hypotheses have
been proposed to date to explain the phenomenon of
deja vu, it's all not clear here. As in the phenomena of
dark matter and dark energy. And all the deja vu hy-
potheses are not very convincing. They do not explain
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why almost all people sooner or later find themselves
in this state, regardless of place of residence, age, gen-
der and other factors. If it is an infection, how is it
spread? Why, in spite of everything, almost all of hu-
manity is infected? And if it is an infection, then why
without any consequences and complications? And if
not an infection, then why did the phenomenon of deja
vu hit so many people? But why not everyone?
Therefore, we propose another hypothesis - a

physical one. Very unusual, but explaining everything.
However, explaining in a different way than it is now
customary in science to explain, using only the
knowledge gained in the past. And we will explain us-
ing knowledge that is expected to be obtained in the fu-
ture. Those suppose that in the future a highly devel-
oped human civilization, possessing extremely perfect
computers, will be able to calculate any hypothetical
situations in its

return to the past

future time \past time

Fig. 6. Explanation of the ‘déja vu’ phenomenon, which is created as a result of the intersection of the time
branch ‘return to the past’ and the time branch ‘past time’ with the formation of a ‘time loop’

development both in the past and in the future.
Let's also assume that the inhabitants of these super-
civilizations will be able to travel to their past. Then,
the inhabitants of these super-civilizations, traveling
into the past and making some changes to it, will be
able to correct their future as well (see Fig. 6). And peo-
ple who are exposed to such an impact, being in a time
loop, from some point in time in their past further in the
future will live in a different branch of time. And they
will forget their previous life in the time loop, as the
memories of everything that happened to them from
their memory will somehow be erased. So this hypoth-
esis really explains everything.

But a very important circumstance follows from it
—the whole life of all people on Earth is currently under
the control of aliens from the future and is recorded in
the memory of their supercomputers. Therefore, they
know everything about us. And they try not to interfere
in our lives because it can change their future. And then
they will not be able to return to their future to their
relatives and friends. Nevertheless, sometimes they still
find such situations in the past on their supercomputers,
which correct their future in a favorable way, not ex-
cluding the possibility of returning to their relatives and
friends. And these options are being implemented.

5. Conclusion

Thus, the article proves that the version of the spe-
cial theory of relativity studied in the educational pro-
cess of all universities - even the most prestigious ones
- is incorrect. And the alternative version presented in
the article has convincing experimental evidence and
allows many inexplicable things to be explained.
Therefore, in the existing physics textbooks, the
presentation of the special theory of relativity must be
corrected.
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Abstract

The article analyzes in detail the theoretical provisions put forward by General Suat Ilhan in his book "Geo-
political Sensitivity," which the author characterizes as the "theory of danger." According to Ilhan, Turkey's pri-
mary source of danger was the Soviet Union and, after its collapse, the Russian Federation. It is noted, that it was
the first geopolitical concept in Turkey and had a significant influence on representatives of Turkish geopolitical
science of subsequent generations, which makes it one of the most important phenomena in the history of geopo-
litical thought in this country.

Annomauusn

B cmamve noopobmno ananusupyromes gviosunymoie cenepaiom Cyamom HUnoxanom 6 e2o kuuee «I eononu-
muyecKkas 4yecmeumenlbHoCcniby meopemudecKue nojlodcerus, Komopbvle aemop xapakmepusyem Kak «meopuro
onacrnocmuy. Coaenacrno HﬂbxaHy, UCMOYHUKOM ONACHOCMU OJIsL Typuuu ovi1 Cosemckuil CO103, a nocje ezo pac-
naoa — Poccuiickas @edepayus. Ommeuwaemcsi, umo ona bwvLia nepsoil 8 Typyuu 2eonoiumuieckou Konyenyuet
Uu okasaja sHadumejlbHoe 6JIUusAHue Ha npe()cmaeume/zezl mypewcozi 2e0NoIUMU4ecKoll HAayKu nocvzedyioumx NoOKoO-

JIeHUl, 4mo oenaem ee 0OHUM U3 BANCHEUUUX AGNEHULL 8 UCTNOPULU 2eONOIUMUYECKOU MBICAU IMOL CIPAHbL.

Keywords: geopolitical thought, theory of danger, favorable factors
Knrouesnte crosa: ceononumuueckas MbICIlb, meopus onacHocmu, 6ﬂa20npuﬂ}’}'IHble (ﬁak‘mopbl

l'eononutuka — Mmonoxaast Hayka B Typuuu. dop-
MaJIbHO HayaJio ei ObUIO moJioxkeHo B 1958 roxy my6-
JIMKAIMeH MepBO CTaThU MO TEOMOIUTUICCKON TeMa-
THKE, aBTOPOM KoTOpoi Obu1 npodeccop Cyar bumre
[1]. Kak aTa craThsi, Tak U HECKOJILKO JAPYTUX MyOIu-
KaIuil B OCJIeIyIONIHe TOAbI HOCHIIN KOMIMIATHBHBIH
XapakTep, NepecKa3bIBaI 3aMaJHble TEOPUU U HE CO-
Jiep KaJli OPUTUHAJIBHBIX UIEH U KOHIETIUH.

PeanbHas uctopusi TypeukKod reonoJuTUYECKON
MbIcH OepeT Havaso B 1967 roxy, Koraa COOTBETCTBY-
oMM TpeaMeT OBUT BIIEPBBIC BKJIIOUEH B yUEOHYIO
nporpaMMmy BOEHHOW akageMHH CYXOIYTHBIX CHJI H
MpernoaBaTh €e CTajJ MOJOIoW mpemogaBatens CyaT
Nnpxan. Kak nucan noznuee cam MnbxaH, nepexonas Ha
MpenoaaBaTelbcKylo paboTy B AkaaeMuu, oH cobOu-
paJsicst MPOUUTATh KypChl JEKIHMM 110 BOGHHOW UCTOPUU
1 BOGHHOM reorpadun, 0THAKO 110 HEOXKUIAHHOMY pac-
MOPSDKEHUIO HA4YaJIbCTBA €My IIPHUIUIOCH JIOTIOJNHU-
TEJNBHO COCTaBUTH 60-4acoBOl Kypc IO TEOMOJIUTHKE.
CraenaTh 3TO yAAJIOCh ¢ OONBIINM TPYIOM, IOCKOIBKY
u B Oubnurorexke Axanemuu, u B HarmoHnanbHON OHMO-
JHOTEKE ITyOJMUKAIIMHA TEOTOJIMTHYECKOTO XapakTepa
OKazajoch ciauikoM Mano. B nansueiimem C. Mnbxan
OBLT HA3HAYCH HA BHICIINE KOMAHIHBIC JOJDKHOCTH TI0-
Jy4us 3BaHUE TreHepaja, OJHAKO He MPEeKpaThi 3aHU-
MaThCsl T€OMOJUTHUYECKHUMH HCCIIE0BAHUSIMU, C OC-
HOBHBIM YIIOPOM Ha MOSICHEHHE TEOPETUIECKUX BOIIPO-
coB. Ero mcciemoBanus B 3TOH OOJIaCTH CBEICHBI B

MoHOTpaduro  «[eomomuTHyeckas  IYBCTBHUTEINb-
HOCTb», Ha 3aKJIIOYUTENIbHBIX CTPaHULAX KOTOPOH OH,
BriepBbie B Typrwu, momsitancs copMyTupoBaTh OpH-
THHAJBHYIO FE€OMOJUTHYCCKYI0 Teoprto. OHa OblTa u3-
nana B 1989 rony [2].

MoHorpadus Obula HamKMcaHa B MEPHOJ ITPOIOJI-
J)KEHUs XOJIOJIHOM BOWHBI, KOrJa 4Yepe3 IpaHully OT
Typuun Haxomuics MoryiiecTBeHHbIH CoBeTCKUi
Co103 1 ero cor3HUKH, U Typlus 9yBCTBOBaa Omac-
HOCTb. DTO OCTPO€ OULIYIIEHHE ONACHOCTH, HaJO>KUB-
mee CBOM OTHEYaTOK Ha MHUPOOIIYLIEHHE CTapLIero
odunepa pazsenku C. npxaHa, BRIpaKEHO HA CTPaHU-
nax ero kHuru. OH NUIIET O AUBU3UAX NPOTHUBHUKA,
CTOSILIMX HAa CEBEPHBIX I'paHULaX CTPaHbl, O MICUXOJIO-
TMYEeCKOM BOWHE, BEIyIEeWCs C HAacelleHWeM, O TMOJI-
PBIBHOW JESTENLHOCTH, TOAYEPKUBAs, YTO BCE OTO
MPEJCTABISET peajlbHYI0 ONMACHOCTh U HMMEET LIEJIbI0
pacuienuts Typrmro [2, 137].

[TpITasicb OOBACHUTH MPUYHMHBI 3TOTO OTMACHOTO
nmoyiokenus, MibpxaH paccMaTpuBaeT OCOOSHHOCTH
reOMNOIMTUYECKOT0 OJI0KeHUs TypLuu, XapakTepusy-
€Mble UM, KaK CBS3YIOLIEE 3BEHO MEXKIY COCETHUMH
CTpaHaMH, KOTOPOE MOXET OJAHOBPEMEHHO UIpaTh U
pOJIb 3aMKa, U poJib KJtoYa JJIsl peruoHa U MHUpa, YTO
JIaeT TPEUMYILECTBA, HO B TO K€ BpPEeMsl IPEACTABIISAET
U OMACHOCTb, MOCKOJBKY Ka)/aas MOTIYIIECTBEHHas
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CHJIa B MUPE CTPEMHUTCS HCIIOJIb30BaTh UX B CBOMX HH-
Tepecax, WM, €CIIM 3TO HEBO3MOXXHO — HEHTpan3o-
BaTh.

C ToukHM 3peHus aBTopa reorpaduueckoe monoxe-
Hue Typiuu TakKe SBISI€TCS HCTOYHUKOM OIaCHOCTH,
0COOCHHO B YCIIOBHSIX COBPEMEHHBIX CKOPOCTHBIX
cpeacTs nepensrwkeHns. OH yKa3bIBaeT, YTO B COBpe-
MEHHBIX YCIIOBUSIX JIaKE MOPE HE MOKET CIIY>KUTB IIpe-
rpazoi Mpu HacTyIuieHHH npotuBHUKA [2, 138]. By-
Iy9M «OKPauHHBIM», C TE€ONOJIMTHYECKON TOUKHU 3pe-
HUS, TOCYAapCTBOM, C TPEX CTOPOH OKPYXECHHBIM
MopsmH, Typuus, no Unpxany, HaXOAUTCS B IOCTOSIH-
HOU omacHoctH [2, 138-139]. CyxomyTHbIe TpaHUIIBI
TOXE HE MOT'YT CYMTATHCS TAKMMH )K€ HaJJeKHBIMHU, KaK
paHbllle, TIOCKOJIBKY «PajIvo W TEJICBUCHUE HE 3HAIOT
rpanuny [2, 139].

BbIBOZI, K KOTOPOMY NPUXOJHUT aBTOP, HEYTEIIHU-
tenen juig Typumu. OH numer: «Hama reorpadus,
rOCYAapCTBEHHBIC M 9KOHOMHUYECKHE [IEHHOCTH, MOJIH-
THYECKas CTPYKTypa HaxoJsATCsA B MHOTOCTOPOHHEH U
TIOCTOSTHHON OTIACHOCTH, BBITEKAIONIEH M3 HAIIETO Te0-
MOJMTHYIECKOTO MOJ0KEHHUA. DTa yrpo3a — camas ode-
BUAHAs W3 OCOOCHHOCTEH Hamiei ctpasel» [2, 140].
[Ipomomxkast TeMy ONMAacHOCTH, aBTOpP Ha TOI ke cTpa-
HHIIE IPUXOANT K JIPYroMy IMpUMedaTeIbHOMY 3aKJIO-
YEHHIO: TPYJHO OBITh TYPKOM KaK BHE, TaK U BHYTPH
CTpaHbl. 3aTe€M OH INEPEeXOJHUT K HCCIEJOBAHMIO BO3-
MO>KHOCTEHN MPOTUBOCTOSAHUSA OIIACHOCTAM. OTMC'-IaH,
YTO B 3TUX TAXKCIIBIX T'COMOJIUTUICCKUX YCIOBUAX Clla-
ObI€ ¥ MaJIble Hallu HE MOT'YT BBICTOAThH, aBTOP NUIICT:
«OmHAKO MBI, TYPKH, HE SIBISIEMCS MPEICTABUTEISIMHI
MaJIoro rocyiapcTBa WM Majloil Haruu. MBI )KBEM He
TOJBKO JUIS TOTO, YTO XOPOIIO IOECTh MM XOPOIIO
OJIETHCSL, - TOYEPKUBAET TE€HEPAI, - y HAC CBOU LICHHO-
CTH W CBOW LIEJIM, JIBWXXYIIME TYpOK K ITOCTOSHHOH
6oppOe 1 Ha ypoBHE HallMM, ¥ HA yPOBHE MHIMBHIA»
[2, 140]. CornacHo aBTOpY, CHIIy, HCOOXOAUMYIO ISt
3TO# 60pBOBI, MOTYT 00€CIIEUNTh OJIarOIPUSATHBIE I'e0-
rpaduyeckue ycjaoBust U ciiaBHas ucropus [2, 141].
[ToHnMasi, YTO OH NPOTHUBOPEYHUT caMmoMy cebe, Mo-
CKOJIBKY JIO TOTO OH 0000 MOJYEPKHYJI, 4YTO OCOOEH-
HOCTH Teorpaduueckoro MOJOXKEHHsT CTpaHbl SBIIS-
I0TCS MCTOYHHUKOM IIOCTOSIHHOHM OITaCHOCTH, aBTOP
(hopMyTHpyeT PUHIHI NPABIIHLHOTO UCIIOJIb30BAHUS
3THX 0COOEHHOCTEH CO CTOPOHBI «Ka4eCTBEHHOH JIN4-
HocTH». [1o ero MHEHHIO, 3TO €MHCTBEHHAS! BO3MOX-
HOCTb CO3/1aTh «BJIMATEIBHYIO CHITY», KOTOpas IO3BO-
JUT YCIHENIHO NpeoosieBaTh W HEWTPalIn3oBaTh
yrpo3sl [2, 142-143]. Dra cuna xapaktepuzyercs C.
WiibXaHOM KaK «I€OIOJIMTHYECKAst MOIIIbY, TOPOXKICH-
Has «3eMJiell U KyapTypoit» [2, 155].

C Toukn 3pE€HUA TPOTHUBOCTOAHUA OIACHOCTAM
BaXHBI TAKXKC «ITEPEMECHUYNBBIC I'COMOJIUTUICCKUC (baK-

TOPBI», CIIOCOOHBIE TOBIHSTh M YCHINTH Teorpadude-
CKH (haKkTop, K YHCITY KOTOPBIX MIIbXaH OTHOCHT CO-
LUAJIbHYI0, YKOHOMHUYECKYIO, MOJUTUYECKYI0 U BOCH-
HyI0 MoIub [2, 142]. YuuTsiBasi, HACKOJIBKO Ba)KHOE
reorpaduuecKkoe MoJoKeHHe 3aHuMaeT Typuus, aBTop
3aKJII0YAET, YTO B BBIIIECYKA3aHHBIX OOCTOSATEIBCTBAX
Jlake HE3HAuMTEJIbHOE YCHWIEHHE reorpaduieckoro
(axTOpa HEMeJIEHHO AacT O cebe 3HaTh Ha bimkHem
Boctoke, B CoBerckom Coroze u B EBpome [2, 142].
OTOT BBIBOJ UPE3BBIYAHHO BaXKCH, TaK KaK TaAKUM 00-
pa3oM aBTOp 3aBYaJIMPOBAaHHO (HOPMYIHPYET TE3UC O
TOM, 4TO TIpH HeoOxoamMocTu TypIs UMeeT BO3MOXK-
HOCTb [OBJIMATH Ha MIOJINTUKY CUIIBHBIX MHUpA CETO, UC-
MOJIb30BaB M YCHUJIUB «II€PEMEHUYUBBIE I'€ONOIUTHYE-
ckue akrope» [2, 142]. HecnyuaitHo Takxke U TO, 9YTO
Ha JIpyroi crpaHune cBoed Monorpaduu MibxaH
TaKkXKe OCTOPOXHO IUIIET, 4TO Typuus B COCTOSHUU
CTaTh TaKOM pernoHaIbHOM JepKaBoil, KOTOpast MOKET
HMETH BIUSHUE TaK)Ke Ha MUPOBYIO MOJUTUKY [2, 141].
Takum 00pazoM, OCHOBa MHOTOYHCIICHHBIX TEOPHU O
TEONOIMTUYECKOM TOMUHUPOBaHUM TypuuU, BBIIBH-
HyTBIX yke B 90-bIx ronax, korga Coserckuii Coros u
Bapmasckuii njorosop kanynu B Jlery u mia Typuuu
OTKpPBUIUCh HOBBIE BO3MOKHOCTH C TOYKH 3PEHUS 3a-
MTOJTHEHUSI 00pa30BaBIIeTOCsS BaKyyMa, Oblia 3a10KeHa
€lIe B I'OJIbl XOJIOJHOM! BOIHBI.

OcHoBHas1 0COOCHHOCTH BBIILICYKAa3aHHOM TEOPHH,
MOYKHO JIa)XKe CKa3aTh, €e OCHOBHAs OCh, - aKkTOp onac-
HOCTH, 4TO MO3BOJISIET 0XapaKTEPH30BaTh €€, KaK «Teo-
PHUIO OIACHOCTHU». DTO OCTPOE OILIYIIEHHE ONacCHOCTU
OBLTO TIPUCYIIEC HE TOIBKO aBTOPY TEOPHH, HO U MHO-
THM BBICOKOTIOCTABIICHHBIM O(HIIEpaM €r0 MOKOJICHHUS,
CBS3BIBABILIUM €€ B NepBYIo odepens ¢ CoBerckum Co-
1030M, a B AanpHeileM — ¢ Poccuiickoit denepanueit
[3]. CBoIO poJib B 3TOM ChITpaJId U UCTOpUYECKas Ma-
MSATh O MHOTOYHCJIEHHBIX MOPAXEHUAX TYPELKOH ap-
MHH B pe3yJIbTaTe PyCCKO-TYPEIKUX BOWH, U CTpax Ie-
pen BoenHoi momibio CoBeTckoro Corosa.

B 3axmiodeHne xoTenoch Obl MOTYEPKHYTH, UTO
chopmynupoBanHas rereparoMm Cyatom Hibxanom
JOKTPHHA, KOHIENTYyalbHbIE TIOAX0B!I KOTOPOH CTaIn
OCHOBOH [JAJIBHEHIINX TEOPETHUUYECKUX H3bICKAHUU B
00TacTH TEOMONHUTHKH, Obuta mepBod B Typuuu.
TonBpKO 3TO 0OCTOATETHCTBO JIENIACT €€ OJHUM U3 BaK-
HEHIINX SIBJICHUH B UCTOPUHU I'€ONOIUTHYECKON MBICIIN
Typuumu.
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Abstract

The paper discusses issues of high-precision tracking of the sun by a parabolic concentrator (PC). An analysis
of existing methods and devices for tracking the sun is carried out. The advantages and disadvantages of all these
methods are indicated and a new, better method is proposed, as well as circuit diagrams and principles of
operation of the device used to implement this method. Unlike known systems, the proposed tracking system
provides for PC tracking of the sun during daylight hours, as well as its return at the end of the working day to
the morning geometric position of the next day, for which an additional unit is used.

Annomauyus

B pa6ome pacemampuearomcst 60npoOCobl 6bICOKONOYHO2O CIIEIHCEHU napa60/muec1<020 KOHYyenmpamopa
(IIK) 3a connyem. Ilposodumcs ananuz cyuecmsyouwux Memooos u yCmpoucme 0/ CIedceHUs: 3a CONHYyeM. Yra-
3blearomcs npeumyuecmea u He0oCmamKu 6cex 3Mmux Memooos u npe()ﬂazaemc;z HOBblfl, Hauﬂyumuﬁ Memod, a
mMakoice cxemuvl U NPUHYUNBL paOOMbL YCMPOUCMEA, CAyHcawe2o 07 0CYuleCmeneHus 3mo2o memood. B omauuue
om U36€CniHblX cucmem, 6 npedﬂazaeMozZ cucmeme CnedceHuA npedyCMompeHo xak caedrcenus 11K 3a COJIHYeM 8
ceemioe 8pemMs CYmoK, d maKdice e2o 8038paujerue K KOHYY paboye2o OHs K YMPeHHEeMY 2e0Mempudeckomy nouo-
JHcenuIo nociedyrweo OHsl, 01 Yeeo UCNOIb3yemcs 0ONOIHUMeNbHbIU OIOK.

Keywords: tracking system, parabolic concentrator, photo tracking sensor, angular velocity of the sun, photo
amplifier, differential amplifier, threshold device, NAND logic elements, electric drives for rotating the PC in the
azimuth and zenith directions.

Knroueewie cnosa: cucmema CIIeIHCEeHUA, napa60ﬂuqecmui KOHYyenmpamop, (])omodamquk Clledcenus, yanoeast
CKOpOCMb COMHYA, omoycurumens, Ou@oepeHyuaivHblil ycuiumenb, HOpP0O208Oe YCMPOUCMEO, J02UYECKUE
anemenmol U-HE, snexmponpugoout ons epawenus 11K 6 nanpasnenusix azumyma u 3eHuma.

1. Beenenue B cBsi3u ¢ nanHOW paboToli OBUT MPOBENIEH COOT-

Lenbro HacTOsIIIEH pabOTHI sIBIIsIETCS pa3pabOTKa  BETCTBYIOIIMII ITOMCK JIMTEPATYpPHI, @ TAKXKE PacCMOT-
(hyHKIIMOHAJIBHOW CXEMbI CUCTEMBI CIISKEHHS COJIHEY-  PEHbl aHaJIOTMYHBIE YCTpOICTBa, paHee M3BECTHBIC B
HoM ’HepreTrueckoi yctaHoBKH (COVY) ¢ [IK n npun-  3T0# 006macTu. BEISICHUIOCH, 9TO Ha TEPPUTOPHUH OBIB-
umna ee paboThl.
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mero CCCP, B Tom uucie B COVY c IIK, ycranoBiieH-
HOU B ropojie TamkeHTe, KOHLIEHTPATOp OCTaBajCs He-
MOJBIKHBIM B HAIpPaBJICHUU OJHOW OCH W Bpariajics
TOJILKO BOKPYT JIPYTo# OCH.

Tak, B mepBoM ciyuae napaboIMYecKuil KOHIIeH-
tpatop (I1K) ocraercst HEOABMXHBIM B a3UMYyTaJILHOM
HaNpaBJIEHUH, a CIECKEHHUE OCYIIECTBISAETCS TOJIBKO B
3€HUTAJLHOM HampaBieHud. Bo BTopoMm ciydae,
HA000POT, 3EHUTHBIH yTOJ OCTAeTCA HEM3MEHHBIM, TO
€CTh KOHIIEHTPATOP YCTaHABIUBAIOT MOJ ONTHMAJIb-
HBIM YTJIOM HAaKJIOHA ¥ B TeUCHHE JHS 00CCTIEINBACTCS
CIIe)KCHHE 32 COJIHIIEM B HAIIPABICHUH a3UMYTa.

OpHAaKo clemyeT OTMETHTh, YTO IIPH TaKOM Cle-
JKEHUH TIPOLIECC CIEKEHUsI B 000MX ClTydasx HaOoaa-
eTcsl C OYCHb OOJBIIMMHU MOTEPSMH MOLIHOCTH. DTO
CBSI3aHO ¢ TeM, 4To HaBoauTh [IK Ha conHIe BpyuHYIO
B T€UEHUE BCETO JTHSA NPAaKTUUYECKH HEBO3MOXKHO, a TOU-
HOCTB NIpOLIECCa MOXKET OKa3aThCs CIUIIKOM HU3KOH.

B panee pazpaboTaHHON HaMU MaTeMaTHYECKOMH
MOJIeNIN OBUIO BBIABIICHO, YTO NaKe MPH OTKIIOHEHUH
toxamsHOU ocu I1K ot Hampasnerus k CoNHITY 10 O
HOTO COJJHEYHOTO J¥cKa (32 yriIoBbIe MHHYTHI) TEMIIC-
parypa B pokanbHO 00nacTH ((pOKaTHFHOM IIATHE) Hall
(hoKaPHO! TUIOCKOCTBIO PE3KO TMAJaeT, HalphMep C
3000-3500°C mo 1000°C, u HuKe, YTO IPUBOAUT K IO~
HOMY HapyIICHHIO TEXHOJOIHYECKOTro Ipoliecca, pac-
CUMTAHHBIN Ha YCTAHOBJICHHBIA TEMIEpAaTYpHBIN pe-
xKuMm [1].

DT0 aHAIOTHYHO XapaKTEPHO M sl apadoIIonu-
muaapudeckoro koHmnentparopa (IICK). Ognaxo, pas-
Mepbl TPOCKIWHA B TMOMEPEYHOM W TIPOJOIHHOM
HaIpaBJICHUAX B 3TO BpeMsI Pe3KO OTIIMYAIOTCS IPYT OT
JIpyra. OTO CBA3aHO C TeM, 4To, B oTiauuue oT IIK, B
[ICK nabmromatoTcst OTKIOHEHUS OT POKyca KaK B TO-
MIEPEYHOM, TaK U B IIPOJIOTIHHOM HAIpaBICHUH OTHOCH-
TENBHO (POKATBHOM OCH, W B 3TO BpeMsi KOHIICHTPALIUS
COJIHEUHBIX JIy4el CTPEMHTCS HapyxKy OO0 BIOJb (O-
KaJbHOH ocH, MO0 B HAIIPABICHUH €€ IIUPUHBI B BUJE
MHOT'OYHCIICHHBIX 3JUTUIICOUIOB.

Kpome Ttoro, korga IICK BeixomuT u3 (okyca B
MOTIEPEYHOM HAIPaBJICHNUH, OOJIBIINE OCH 3THUX HIUIHII-
COB MEPIEHANKYISAPHBI (POKAIBHON OCH, a IPH BBIXOJIE
n3 (oKyca B TPONOIHHOM HAINpaBICHUH - Mapai-
nenpHBL. EcTecTBeHHO, TMpH 3TOM BHIXOJ U3 (hoKyca
TEIUIOOOMEHHOW YCTAHOBKH, PACIIOJOXKCHHOW BIIOIH
tdoxampHOU ocu [ICK, mpuBomuT K OONBIIMM HEHO-
CTaTKaM, TaK KaK yMEHBIIICHIE aKTHBHOH TUTOMIA ! JTy-
YETIOTIIONIAONIEeH TOBEPXHOCTH TEINIOOOMEHHON yCTa-
HOBKH, TIPUBOJNT K aHAJIOTMYHOMY YMEHBIIEHUIO T0-
TJIONIAeMO YacTH NajalolMX COJIHEYHBIX JIyueil
(Tone3Hoi 3HEpPTHH), 3a CYET Yero PeXuM pabdoThI
YCTaHOBKM NOJHOCTBIO Hapymaercs, a K.ILJ u ero
CpeIHeCyTOYHasi NPOAYKTUBHOCTh 3HAYUTEIHHO TIa-
Jlaer.

VYuuTeiBasi Bce 3TO, BO3HMKAeT HEOOXOJMMOCTh
WCIIOJIb30BAaHUSI ABTOMATHUYECKUX CHUCTEM CIIEKEHUS
misg tounoro HasenaeHusa [IK wmmm IICK ma Comnnne
HENPEPHIBHO B TEYEHUE BCETO CBETIOBOTO BPEMEHHU CY-
Tok. Ograko B COY ¢ LK ¢ 0ompuroi MOIHOCTHIO
(reckonpko MBT), MHOTOUNCTICHHBIE KOHIIEHTPATOPHI,
B OOJIBIIMHCTBE CITy4aeB yCTAaHABIMBAIOTCS B OTIpelie-
JICHHOM TE€OMETPHYECKOM IIOJIOKEeHHH. B Takux ciry-

Yasx, B HOAABIIAIONIEM OONBIINHCTBE CIIy4acB HCIOIb-
3YIOTCS TIOCKHE OTpaKaronue 3epkana (reJInoCcTaThl),
YIJIBI HAKJIOHA KOTOPBIX B TEUEHHE BCETO IHS aBTOMa-
TUYECKU H3MEHSIOTCA B 3aBUCHUMOCTH OT HU3MEHEHUS
HarpasieHuH K COJIHILY M OTpakaroleil MOBEpXHOCTH
KOHIIEHTpaTopa.

DTO CBSA3aHO C TEM, YTO TaK Kak B Jtoboi COY ¢
INIIK noaBMXHBIA TeIHOpeakTop, MOCPEACTBOM IO-
TIOJTHUTEIBHBIX KOMMYHHKAI[MOHHBIX JIMHUH, OpTaHH-
4ecKH (PKECTKO) CBS3aH C JAPYTMMH HETOABHKHBIMHU
000pyIOBaHUSAMH YCTAHOBKH, BpAIlIEHHE KOHIICHTpA-
TOpa B TEUCHHE BCETO JHS M BO3BPAILAsl €TO B TEOMET-
pHYECKOE TONOKCHHE, HEOOXOAMMOE ISl YTPEHHHX
4acoB CIIeIYIOLETO JHs (a HHOT/AA U IO KPYTY), MOXKET
MIPUBECTH HE TOJBKO K BBIXOAY M3 CTPOS 3THX KOMMY-
HUKAIMOHHBIX JIMHUH U pa3repMeTH3alul CUCTEMBI, a
TaKkXkKe K MEXaHMYECKOMY BBIXOAY M3 CTpPOsSl CaMoro
KOHLeHTpaTopa. Hike npuBoAsTCS pe3ynbTaThl CpaB-
HUTEJIBbHOTO aHalIM3a CYLIECTBYIOIIUX U MPENI0XKEH-
HBIX HAMHU CHCTEM CIIEKCHHUS.

2. CpaBHMTEJbHBIH AaHAIU3 CYLIECTBYHOUIIUX
CHCTeM CJIeKeHHs

W3 03HaKOMIICHHS C JHMTEPaTypod CTaHOBHTCS
SICHO, YTO B CHCTEMaxX aBTOMAaTHYECKOTO CIIEKEHHS UC-
MIONB3YIOTCS pa3InIHbIe THITHL poTomatunkoB (D/]), B
ToM uuciie OJ] U3 MCKYCCTBEHHOIO LIEJIIKOBOIO BO-
nokHa [2], ontrueckue @JI ¢ MIMPOKUM YTIIOM 3aXBaTa
[3], boroanektpuueckue O/ [4], /I u3 onTHIECKOro
BosIoKHa [5] u T. 1. Haubonemmii uHTEpEC NMpeacTas-
nsiet @JI, cocTosmii U3 YeThIpeX repMaHueBbIX GoTo-
TPaH3HCTOPOB, HM30JIMPOBAaHHBIX APYT OT ApYyra Io-
CPE/ICTBOM HENPO3pavHOil MepPEeropoKy, MaKCHMallb-
HBIi yron 3axpata koTophix coctasiser 60° [6]. Ha
CaMOM JIeJIe 3TO SBISIETCSI OYEHb XOPOIIMM IT0Ka3are-
JIeM, ¥ CyTh €T0 3aKJF0YaeTCsl B TOM, YTO PH MCIOJb-
30BaHuM 31oro M/ naske mpu MakCHUMalbHOM 3Hade-

HHUHM yTioBoi ckopocTt CosHIla, Ha0II01aeMOM B ITOJI-

maks

aenp 15 miows (©,, = 46,5 %4), naxe npu

HENPEPBHIBHOHN MOTEpPEe KOOPJUHAT COJIHIIA B TeueHue 1
yaca 20 MHHYT, 3Ta CHUCTEMa BCE PABHO MOXKET HaWTH
€ro HOBBIC KOOPJIMHATHI, a B 3UMHEE BpeMsl rojia U B
YTPEHHHE Yachl JICTHETO BPEMEHH JTOT IIOKa3aTelb
eIre OOJbIe yIydIIaeTcs H MOXKET JOCTUTaTh 4-X da-
COB.

OmHako, M y 3TOH CHCTEMBI €CTh CBOM HEJO-
cTatku. Tak, 3Ta cHCTeMa He MpeIHa3HadeHa s mepe-
Boza [IK u3 BeuepHEro reoMeTprUIECKOrO MOI0KEHUS
TEKYIIETO JHS B TE€OMETPUYECKOE TOJIOXKEHHE YTPEH-
HUX YaCOB CJICJYIOIIETO JTHS, U BIIOJIHE BEPOSITHO, YTO
ATOT MPOIIECC BHITIOTHAETCS BpYYHYIO C HEKOTOPOU He-
TOYHOCTBIO. YUHUTHIBasI BCE 3TO, paHee HaMU ObliIa pas-
paboTaHa cucTeMa aBTOMAaTHUYECKOTO CIIEKEHUS, T03-
BoJisitonieit Tounomy HaseneHuto [1K Ha ConHue B Ko-
TOpOii, Omaromaps HCIOJIb30BAaHUIO JBYX
JOTONMHUTENBHBIX P/J], pacnosioskeHHbIE OJJUH B EPe/-
Hel, a apyro# B 3aaHel yacTsax 1K, a Takke B kauecTBe
KOMaHJTHOTO OpraHa OJHOTO TPHUITEPa, OOIBIIUHCTBO
JIe(eKTOB HAOII0JaeMBIX B I3BECTHBIX CUCTEMaX ObLIH
yctpanensl [7]. [abapuTHbIe pa3Mepbl Bcex 000pyI0-
BaHHMN MCTIOJB3YEMBIX B CUCTEME OJIOKOB aBTOMATHKH
cocrtapisitoT MakcumyM 20x60x150 mm, a Bec 10 0,5 Kr.

JlanpHelue uccienoBaHMs IMOKa3ajid, YTO 3Ta
crcTeMa aBTOMaTHYECKOTO CIICKEHHUS [7] Takke nMeeT
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OIIpeZieTIeHHbIE HEOCTATKH. Tak, MpH pa3paboTke cu-
CTEMBI YYHTHIBAJIACh TOJILKO MaKCHMallbHasl YIJIOBast
ckopoctb CoJHIIa, a CKOPOCTH BpaleHUs: 000HX dJIeK-
TPOTIPHBOJIOB, OOECIICUNBAIONINX HaBEJACHHE KOHLCH-
TpaTopa B a3UMyTaJIbHOM W 3€HHTAJILHOM Harpasie-
Husx k ConHny, (cootBercTBeHHO, JITAB u OII3B), a
TaKKe MEePeAaTOYHbIC YUCIIa UX PEAyKTOPOB BHIOMpa-
JIMCh MCXOJISl IMEHHO U3 3TOH YIJIOBOH CKOPOCTH.

ITosTOoMy maxxe MpH MaibIX YTJIOBBIX CKOPOCTSIX
COJIHIIA NIPY BPAIICHUU KOHIIEHTPAaTOpa ¢ BBIOPAHHOMN
MaKCHMaJIbHOM CKOPOCTBIO B OOEHX HAIIPaBICHHUAX
OKa3bIBaeTC HEBO3MOXKHBIM €ro TOpMOKeHHue (ocra-
HOBKa) ¢ OOJBIION TOYHOCTHIO, M B TAKHX CIIydasx KOH-
LEHTPATOP BXOJUT B 001aCTh BUIUMOCTH ToyHOTo DJ]
B 00paTHOM HampaBlieHHU. B pesyibraTe mo curaamy
storo ®J[ KOHIEHTpAaTOp CHOBAa HamNpaBiseTCS B
npesbIayliee HarpaBieHue, U Ha 3TOT pa3 OH CHOBa
BXOJUT B 30HY BUAMMOCTH npensyayniero ®J1, mocne
Yero 3TOT INPOILECC NPOJOIDKACTCS JI0 TeX IOop, IOoKa
KOHIICHTPATOp He OyJeT TOYHO HalpaBieH B CTOPOHY
Connna. TouHee, MPONCXOANT HEXENaTeIbHAs BUOpa-
s TspKenoBecHoro 11K, koTopast MOXKeT MpUBECTH K
MOCTENICHHOMY MEXaHHYECKOMY BBIXOAY CHCTEMBI H3
CTpOS.

VYauteiBasg 3T0, HaMH ObUT pa3paboTaH IpPYyToH,
HauOosee MPOTrPEeCCUBHBIN BapHaHT aBTOMATHUECKON
cucTeMbl ciexxeHns 3a CoTHIIEM, O3BOJISIOIIUIA TOY-
HOE HaBeJICHHUE Ha COJHIIE FeJIMOTEXHUYECKUX YCTaHO-
Bok Tuna COY ¢ [IK u COVY ¢ IIK. [{ns aToro cHauana
MyTeM MaTeMaTHYECKUX PacueToB JUIsl yria reorpadu-
4ecKol IIMpoThl MecTHocTH T. Baky (40°24') Gwuin

OIIPEZEIICHBI BCE MAapaMETPhI, XapaKTEPU3YIOIINE ABU-
skeare CoJTHIIa To HeOOCBOMY B TeUEeHHE THS (YTIIOBBIS
CKOPOCTUM B MOMEHTBHI BOCXOAA M 3aXOJAa COJIHIA, a
TaKXKe MEXaHU3MBl CPEAHEMECSIYHOTO M CPEeJHEroJo-
BOTO U3MEHEHHUS BCEX YIJIOB, XapaKTEPHU3YIOLIUX €ro
reOMETPUUECKOe MOJ0XKEHUE) U C YyUeTOM 3TUX Mapa-
MeTpoB ObUIN BEIOpaHbl HacTpoeuHble napameTpsl DI,
peaM3yIoLero npolecca CiIexeHus, 0JOKOB aBTOMa-
THKH W WCIOJHHUTEIBHBIX MexaHn3moB (OIIAB u
OI13B u ux pexyKTOpHI), KOTOPBIE OBLTH PACCMOTPEHEI
B pabore [8]. OgHaKo, B 3TOi cucteMe, Kak U B IIPEIbI-
nymieit [7], ucmonssyercs 6ombimoe koimdectBo D/,
YTO HECMOTPS Ha OTHOCUTEIBHYIO OONBIIYIO TOYHOCTh
CJICXKEHUS UMEET CIIOXKHBIE CXEMBI.

2. OyHKIMOHAJIBHAS CXeMa MpeIaraeMoii cu-
creMmsl ciaexxenus ITK 3a comnnem

C yd4eToM BBIIICU3IIOKEHHOI'O OBbUT pa3paboTaH
HauOoJee palMoOHANIBHBIN BapUaHT CHCTEMBI, 0OecIe-
YUBAIOLIUI aBTOMATHYECKOE CIIEKEHHE 3a COJHLEM
[IK, Ha 9T0 momydueH mateHT A3zepOaiimxanckoii Pec-
myOmmkw [9].

Ha pucynke | mpencraBneHa (yHKIMOHAIbHAs
CXeMa IMPEAJIOKEHHON CHCTEMBI CIEXEHHS Ul aBTO-
marudeckoro HaBeaeHus [1K Ha conHue, Ha pucyHke 2
CXeMa TEOMETPHYECKOTO DACIIONIOKEHHUS MOUCKOBBIX
OJ[ ciexeHus OTHOCUTENBHO IpYr Apyra U BOKPYT
touyHoro @J[ crnexxeHus, a Ha PUCYHKE 3 - KOHCTPYK-
TUBHAsI CXeMa MEXaHHUECKOW 4acTH CHCTEMBI CIIeXKe-
HUSL.
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Puc. 1. Dynxkyuonanvras cxema agmomMamuieckoll CUCIEMbl CLeNCEHUs. 3 COTHYEM
napaboau1ecko2o U napadoIoOYUIUHOPUYECKO20 KOHYEHMpamopa

Puc. 2. Cxema pasmewenus nouckosvix @I
CedICeHUsI OMHOCUMENbHO Opye Opyea u 6oxkpye DI
TNOUHO20 ClleJICEeHUS

Cucrema COCTOUT U3 YETHIPEX MOUCKOBBIX 1, 2, 3
u 4 u oxHoro TouHoro 5 MJI cnexeHus, JByXKOHTYp-
Horo ¢oroycmmtens (PY) 6, moporoBoro ycrpoicTsa
(ITY) 7 n 6noka nornveckux onepauuii (bJIO) 8, onHoO-
koHTypHOTO @Y 9 1 ITY 10, aHanoro-nudpoBoro mpe-
obpazosatens (ALIT) 11, 3amporpaMMupoBaHHOTO KO-
MaHaHOro yctpoiicta (3KY) 12, momomHHTENTEHOTO
®J1 ocemeHHOCTH 13, BpeMs3a1atolero YCTpOHCTBa
¢ anekrprdeckuM kKoHTakToM (B3VYOK) 14, 6moka as-
tomatudeckoro ynpasneHus (BAY) 15, ocHoBHorO HC-
tToynnka toka (OUT) 16, Oioka cpaBHEHUs HarpsKe-
HuK ucTo9HUKOB Toka (BCHUT) 17, nctounnka noso-
JKUTEILHOTO u OTPHIATEILHOTO OIOPHOTO
Hanpsokenust (MITOOH) 18, JITAB 19 u DII3B 20,

103

96

i\ 102
97

Puc. 3. Koncmpyxmuenas cxema
MeXaHu4ecKol uacmu cucmembl
caedicenus

nepsoro 21 u BTOporo 22 MHOTOCTYNEHYATBIX Mepe-
kiroyarenei ckopoctu Bpamenus (MCIICB) DITAB
19 u OI1I3B 20, penykropst 23 u 24 OITAB 19 u OI13B
20, a Takxke nepBoro 25 1 BTOporo 26 AByXCTyIeHYa-
ThIX mepekiouareneit (JICIT) ciyxamux ajs n3MeHe-
HUS TIePelaTOYHBIX YHCET PEeLyKTOPOB, COOTBET-
CTBEHHO 23 u 24.

ITpu sToM ABYXKOHTYpHBIHI @Y 6 mMMeeT mecTh
Bxoma 27, 28, 29,30, 31, 32 wm deThlpe BHIXOJA
33,34,35,36, a oqHokOHTYpHBIH Y 9 u [TY 10 mo oxn-
HoMy Bxoay 37 u 38 um Bexogy 39 u 40, coorser-
CTBEHHO, IByXKOHTypHoe [TV 7 ueTsIpe Boixona 41, 42,
43 u 44 u nBa Beixoga 45 u 46, aByxxoHTypHbIi BJIO
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8 Tpu BXoma 47, 48, 49 u nBa Beixoma 50 u 51, cooTBeT-
cteenHo, ALIIT 11 getkipe Bxoma 52, 53, 54 u 55 u nBa
BbIxoaa 56 u 57, 3KY 12 nBa Bxona 58 u 59 u Tpu BbI-
xoxa 60, 61 u 62, B3YDK 14 ogun Bxoa 63 u 1Ba BbI-
xona 64 u 65, BAY 15 uetnipe Bxoaa 66, 67, 68 u 69 u
cemb BeIxonos 70, 71, 72,73, 74,75 u 76, OUT 16, na
Bxona 77 u 78 um uyerbipe Bbixoma 79, 80, 81 u 82,
BCHMUT 17 no nBa Bxoza 83 u 84 u Beixona 85 u 86,
cootBercTBeHHO, @ UTTOOH 18 mo omHoMy Bxoxmy 87 u
BEIX0y 88. B mpemroskeHHOH cuctemMe mepBBIit 27 U
Tpetuit 29 BXonmpl IBYXKOHTYypHOTO @Y 6 cOmoKmpo-
BaHBI CO CBOMM BTOPHIM 28, a ueTBepThIii 30 1 mecToit
32 Bxozsl ¢ nATHIM 31 BXoxaMu, KpoMe TOTO, NEPBBIN
nouckoBbslit @J] cnexenns 1 co BTOpsIM 2, a TpeTui 3
C 4YeTBEPTHIM 4 COEAMHEHBI HABCTPEUY APYT APYTY U 1O
JuddepeHIraTbHON cxeMe, U ¢ 00IIel TOUYKH COCIH-
HEHUs KaXXIou mapbl MOUCKOBBIX DJI-0B ciexeHus
(1,2 u 3,4) cHATBI JOTIONHUTEIBHBIE OTBOBI, KOTOPHIE
COOTBETCTBEHHO MOJKIIIOUYEHBI KO BTOPHIM 28 U IS THIM
31 Bxomam aByxkoHTypHOTO DVY-1 6. CBOOOIHBIC
KOHIIBI IEpBOTO 1, BTOPOTO 2, TPETHETO 3 ¥ YeTBEPTOTO
4 nouckoBbIXx OJI-0B NOAKIOYEHBI COOTBETCTBEHHO K
nepsomy 27, TpetbeMy 29, uerBepromy 30 U mecTomy
32 BxomaMm toro xe PY-s1 6. Tounsrit ®J] cinexenus 5
MOJKJItOUEH Ha BXoA 37 ogHOKOHTypHOro ®VY-1 9 on-
HOBPEMEHHO UTPAIOIIEH POJIb «HYJIb» opraHa. Ilepssiit
33 u BTOpOI1 34 BBIXOABI NIBYXKOHTYpHOTO DVY-5 6 ye-
pe3 nepBsliit 41 u BTOpoit 42 BXOIBI M MEPBBIH BBIXOJ
45 nByxxoHtypHOro IIY 7 cBsizansl ¢ mepBeiM 47, a
Tpetuit 35 u yeTBepTHIit 36 BBIXOIBI €r0 Yepe3 TpeTHit
43 u yeTBepThIil 44 BXOJBI U BTOPOH BBIXOJ 46 TOTO XKe
ITV - 7 co BropsiM 48 Bxonamu BJIO 8, msateiii Bxon 49,
KOTOPBI IMEET HEMOCPEICTBCHHYIO CBSI3b C BEIXOIOM
40 onnokonrypsoro I1Y 10, co cBoum Bxoaom 38 nox-
KIIIOYEHHBIM K BbIX0AY 39 ogHOKOHTYypHOro ®VY-s 9.
IlepBbiit 50 u BTOpoil 51 BBIXOJBI ABYXKOHTYPHOI'O
BJIO § coOoTBETCTBEHHO MOJIKIIIOYEHBI K IepBOMY 52 1
BTOopoMy 53 Bxomam AIlIl-s 11, Tperuii Bxoq 54 xoTo-
PO MOKITFOUEH K epBoMy Beixony 64 B3YOK 14, ge-
pe3 KOTopoe UMeeT 00paTHYIO CBSI3b C MEPBBIM BBIXO-
oM 68 BAY 15, a uetBepThIii BXxo1 55 e€ cBsi3aH ¢ mep-
BeIM BbixogoM 60 3KV 12, koTopwlii cO CBOUMHU
nepBeIM 58 U BTOPBIM 59 BX0JlaMU MOAKIIOYEH, COOT-
BETCTBEHHO K ononauTensHOMYy @ /I-y ocBemeHHOCTH
13 u BTOpomy Bbixoay 65 B3YDOK 14, a co Bropsim 61
U TpeTbUM 62 BBIXOJaMHU K EpBOMY 66 U BTopoMmy 67
BxojnaM BAY 15. IlepBbiit 56 U BTOpOW 57 BBIXOABI
AIlIl-g 11 cCOOTBETCTBEHHO CBSI3aHbBI C TPETHUM 68 U
geTBepThIM 69 Bxomamu BAY 15. Bropoii 71 u Tperuii
72 Bb1xoabl BAY 15 cOOTBETCTBEHHO CBSI3aHBI C TIEp-
BBIM yCTpOHCTBOM 23 U1 m3MeHeHus ko3¢ uimenrta
nepeaayn peaykropa 25 3JeKTPONPHBOAA a3UMyTallb-
HOTO BpamieHns 19 u mepBsIM MHOTOCTYIEHYATHIM ITe-
peKoyareneM CKOpocTH BpaleHus 21, uersepTslii 73
U MATBINA 74 BBIXOJBI - CO BTOPBIM YCTPOHCTBOM 24 nist
n3MeHeHus1 koddduiuenTa mnepenaun pemykropa 26
SNEeKTPONpPUBOJA 3€HUTaNbHOro BpameHus 20 u co
BropbiM MCIICB 22. Illecroit 75 u ceapmoit 76 BbI-
XOJBI - TIO JIMHUAM IpsiMoit 77 n oOpatHoi 78 cBs3M ¢
OUT 16, BeixomHbIe MHHBI KOoTOporo 79 u 80 uepes
nepBbrid 21 u Bropoit 22 MCIICB 3ITAB 19 u OII3B
20 MOAKIIIOYEHBI COOTBETCTBEHHO K KJEMMaM IIeTeil

NIEKTPOIIUTAHNS 3TUX 3JIEKTPONPHBOAOB. JlomomHu-
TenbHbIe BEIXOABI 81 u 82 OUT 16 uMmeroT npsMble u
oOpaTHBIE CBS3U C MEPBBIM 83 M BTOPBHIM 84 BXOAamH
BCHUT 17, co cBonMHU nepBbIM 85 U BTOPBIM 86 BBI-
XO/IaMH aHAJIOTUYHBIM 00pa3oM, HMOAKIIOYEHHBIMH K
cootBercTByomuM kiaemmam 87 u 88 UITOOH 18. Cu-
CTeMa CIIEXEHHUS COJICPAKUT TakxkKe NepBblit 89 u BTOpoil
90 MexaHu3MBI ¢ yepBaYHOW nepenayer (MUII), 3y6-
gaToe KOJISCO THIa MaxoBHK 91, 3y0uaToe MoIryKoJIbIIo
tuma cermeHT 92, [1K 93 u ero orpaskaarontuii 3aniiT-
ueid kopryc (O3K) 94. Jlepxkarens 95 I1K-a 93 u oc-
HOBaHWE 96, M3rOTOBIEHBI W3 TOJCTOCTEHHOTO Me-
Tajula B BUJE TOPU3OHTANBHON IUIOCKOCTH. IIpu aTom
niepbiii MUII 89 u 3yOuaToe Koseco THima MaxoBHK 91
ciyxaT ans BpameHus 11K 93 Boxpyr BepTukanbHOU
ocu 97 (B HaNpaBICHUSIX «a3UMYT-3alag» U «a3UMYT-
BOCTOK»), a Bropoit MUII 90 u 3y0uaroe mosykobio
TUIA CerMeHT 92 - Mo Tropu3OHTaNbHOH ocu 98 (B
HaIpaBJICHUSIX «3E€HUT-BBEPX» M «3EHUT-BHU3»). Ilpu
aTOM, [T obnerdenus BparneHuu [1K-a 93 B Hampas-
seHuu 3eHut ero O3K 94 ¢ nepxarensmu 95, pacnoso-
KEHHBIMH B INAMETPAIHHO ITPOTHBOIIOJIOKHBIX CTOPO-
Hax (Ha pUCYHKE MOKa3aH TOJIBKO JiepkaTens 95, pac-
mmoJIoKeHHEIH B iepenneit yactu O3K 94) cszan yepes
mIapHUpHBIE ycTpoiictBa 99. [l oOnerdeHus mpo-
necca Bpamenuu 11K 93 B a3umyTanbHOM HarpaBiie-
HUH 3y04aToe Kojieco TUMa MaxoBUK 91 ¢ BepxHeit cTo-
POHBI JKECTKO 3aKpEIUIEH K HUXKHUM 4YacTsAM JeprKaTe-
neit 95, a ¢ HuxHel cropoHs! K Bairy 100, mocaxeHHbIN
Ha noAmMNHUK 101, KOTOPBIM yCTaHOBJIEH HA BRICTYIIE
orBepcTuil 102, BBINOTHEHHOTO B UEHTPAJIbHONW YaCTH
TOJICTOCTEHHOTO METaJUINYECKOro OCHOBaHMA 96.
Kpowme Toro, Mexxay 3yOuaThIM KOJIECOM THIIA MAXOBHUK
91 u MeTaINYeCKUM OCHOBaHUEM 96 BBIIIOIHEHBI 1L1a-
posoit mexanmm (ILIM) 103, cocrosmmii U3 OTAEITH-
HBIX KPYNHOTa0apUTHBIX METAJUIMYECKHX IIAPUKOB B
KOJINYECTBE 8 MITYK, KOTOPbIE PACIIOIOKEHBI Ha yTIIO-
BBIX PaccTOAHUAX 45° OTHOCHTENLHO JAPYT JPYTa U Ofi-
HOBPEMEHHO CIyXaT Takke s oOecriedeHus 0e3-
OTIaCHOCTH BpAIlleHHUs KOHIIEHTpaTopa 93 B a3uMyTalb-
HOM HaIpaBJICHUH IPU CHIIBHBIX BETPOBBIX MOTOIHBIX
ycnoBusx. Ilpu atom Bce mapuku IIIM 103 ycranos-
JIEHBI CTPOTO IO KPYTy BHYTPHU CIIEIHAJIBHBIX ITOITY-
chepuueckux siaeek 104. J[BmkeHne IapuKkoB ¢ 00enx
CTOPOH OTpPaHWYEHbl MOCPEACTBOM METaUTMUECKUX
orpanuuuteneid 105 u 106 B Buae konpla, a ¢ BEpXHei
YacThIO BCE MAPUKH CONPHKACAIOTCS K HIKHEH CTEHKe
3yOuaToro kojeca Tuma MaxoBuk 91. Cucrema mmeet
JIBA OCHOBHBIX KaHajla CJEKEHHs, B HalpaBJICHHIX
«a3UMYT» U «3€HUT», COOTBETCTBEHHO, U OJIUH JIOTIOJI-
HUTEJIbHBINA KaHaj, SBJSIONIMICS OOIIMM I 000MX
HalnpaBJIEHUH U UTPAIOIIUI pOJb «HYIb» oprana. [lep-
BbIIl OCHOBHOM KaHaJl YIIPABJISIETCSA IO CUTHANIAM IEp-
Boro 1 u BToporo 2 nouckoBslx OJI criexeHus, coyxa-
IUX JUIsl KOHTPOIMPOBAHUS, COOTBETCTBEHHO B
HAMpaBICHUSAX «a3UMyT-3alaf» U «a3UMYyT-BOCTOKY,
BTOPOM OCHOBHOI KaHall M0 CHIHajlaM TPEThero 3 u
yeTBepTOro 4 nmouckoBbix MJ] crexeHwus, cioyxammx
JUIL KOHTPOJIMPOBAHUS COOTBETCTBEHHO B HampaBlie-
HUSIX «3CHHUT-BBEPX» U «3CHUT-BHU3Y, & JOMOTHUTEb-
HBIM KaHall - o curHaiy ToyHoro ®JI cnexeHus S.
MakcumanbHbIi yroa 3axBaTta TouHoro @1 ciexenust
5 cocraBisieT 2 yril. MHH, @ TOUCKOBBIX D] ciiexeHus
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a3uMyTIBHOTO | ¥ 2 ¥ 3eHuTaIbHOTO 3 U 4 HaIpaBJIe-
HHi, cootBercTBeHHO 15° 1 10°, moMuMo 3TOTO, MIOMC-
koBble D] cnexxenus 1, 2, 3 u 4 ycTaHOBIIEHBI CTPOTO
IO KPYTY U 10 YaCOBOH CcTpeske BOKPYT KOpIyca Tou-
Horo @J[ 1, ¢ TeM ycloBHEM, YTO KOpIIyca BCeX MOUC-
KOBbIX @PJ[-0B HENMOCPEACTBEHHO CONPUKACAIOTCS C
kopmycom TouHoro @I cnexenus 1. [Ipu sTom yrio-
BbIE PAaCCTOSTHUA MeX Ay NouckoBeIMU D] ciexenus 1,
2, 3 u 4 cocrapnsmor 90° OTHOCHTENBHO APYT APYTa.

3. [IpyHOMD paGoThl CHCTEMBI CJEKeHHS, TJI5
aBTromaTndeckoro HapeaeHus IIK k Couniy

[IpencraBnennas cucTema CIeKEHUS I aBTOMa-
taeckoro HaBeaeHus 11K Ha comHie paboTraeT cienxy-
IOIIMM 00pa3oMm.

Korga IIK 93 TouHO opueHTHUpYyeTCS K CONHILY,
COJIHEUHBIH TUCK 00pa30BaHHbIH U3 OTPayKEHHBIX MO-
TOKOB COJIHEUHBIX JTy4eil B LIEHTpe (OKaIbHOH IIIOCKO-
ctu [1K 93, o Bceli OkpyXHOCTH BOKPYT (hOKyca, CUM-
METPHYHO (C TOYHOCTBIO JI0 2 YIIIOBBIX MUHYT MO BCEM
HaIpaBJICHUAM), TOCTYMAeT HAa JIy4eBOCIPHHAMAIO-
LMY MoBepXHOCTh TouHOro @/ cnexenus 5. Ilpu
3TOoM OT TouHOro D] cnexeHust 5 Ha mATHIA BXoxA 49
nByxkoHTypHOro BJIO 8 moctynaer HyneBoil curnan,
nop, neiictBueM kotoporo BJIO 8 taxke cpabaTreiBacT
aHAJIOTUYHBIE CUTHAJIBI, KOTOPBIE 1ajiee U3 ero MepBOTo
50 u BTOpOro 51 BBIXOJOB ITOCTYNAIOT HA NEPBBIH 52 U
BTOpoit 53 Bxomam ALIII 11, a ¢ mepBoro 56 u BToporo
57 BeixonmoB AIIIL 11- Ha TpeTmii 68 u ueTBepTHIil 69
BxosiaM BAY 15. B urore, He3aBUCHMO OT dJIEKTpHUe-
CKHUX CUTHAJIOB, OMOJIHUTENbHOTO D/ ocBemeHHoCTH
13 m B3YDOK 14, a takke komanggHoro cursaia 3KY
12, mocTymaromero B 3TO BpeMs OZHOBPEMEHHO Ha
yeTBepThIiil BXox 55 ALII 11 u Ha nepBrIii 66 1 BTOpOil
67 Bxogam BAY 15, nocpeacTBoM ynpasJsitOILIEro CUT-
HaJIa MOCJIeTHETO OJTHOBPEMEHHO LN TUTaHUSI 000UX
3JeKTponpuBoJ0B 19 n 20 0TCOETUHAIOTCS OT BBIXO/-
HeIX muH 79 1 80 OUT 16 u ux paboTta npekpaiaercs.
Kak TONBKO CONHEYHBIH ANCK OTKIOHSETCA B JH0O0E
HaIpPaBJIEHUE OT 30HbI BUAUMOCTH TOUHOTO D/ cnexe-
HUS 5, TO 3TOT AMCK MOMaJaeT B 30HBI BUANMOCTH O~
Horo u3 nouckoBeix ®J cnexenns 1, 2, 2 u 4. Tak,
HalpuMep, B CIydae BBIXOJA COJHEYHOTO AWCKA M3
30HBI BUAUMOCTH TouHOro ®JI ciexeHus 5 B HanpaB-
JICHUU «a3UMyT-3amaiy Oojiee, 9eM Ha 2 YTIIOBBIC MH-
HYTBIL, 3TOT IUCK MOTIaJacT B 30HY BUIUMOCTH MIEPBOTO
norckoBoro @I ciexeHus 1, KOHTPOIUPYIOLIETO Clie-
JKCHHE B TOM HallpaBIICHHUH, B PE3yIbTATE YETO OT IO~
clelHero Ha mepBbli 27 u BTOpoil 28 cmapeHHbIE
BXOJBI ABYXKOHTYpPHOTO PVY-51 6 mocTynaroT 3JIeKTpHU-
YeCKHe CUTHAJIBI, KOTOPbIE TIOCHIE YCHIICHHS U IPOXOXK-
JICHUA dYepe3 COOTBETCTBYIOIIME KOHTYPHI IBYXKOH-
typHoro I1VY 7, a Taxoke nByxkoHTypHOro BJIO 8, mo-
CTymaroT Ha mepBsii Bxox 52 ALII-a 11, Ha Tpetwii 54
U 4eTBEPTHIN 55 BXOABI, KOTOPBIX B 3TO BpeMs, OT Iep-
Boro Beixoga 64 B3VOK 14 mnocrtynaer anexrpuue-
CKH, a oT iepBoro Beixoza 60 ero 12 - mudposoii cur-
HaJl. DTH CUTHAJIbBI CIYXaT JJIsl TOTO, YTOOBI OTINYATH
JTHEBHBIE BpPeMEHa CYyTOK OT HOUHBIX, JUIsl y4eTa UCTHH-
HBIE U TOSICHBIE COJIHEUHBIE BPEMEHA, a TAKXKE pealb-
HBIE YTJIOBBIE KOOPIMHATHl COJHIA (a3MMYyTaJbHBIN
yron mosiokeHust CoilHIa, M3MeEpsAEMBIi B TOPU30H-
TaJBHOW IJIOCKOCTH B HAIPABICHWH C CEBepa Ha IOT;
yroi BbIcOTHl COINHIIA, U3MEPSIEMBI B BEPTHKAIHHON

IUIOCKOCTH; 3¢HUTHBIN yron CoJHIa; yroi CKIOHEHHUS
ComnHna; yriioBeie ckopocTH COJHIIA B a3UMYTATEHOM
U 3€HUTAIILHOM HAIpPAaBJICHUSAX, B TOM YHCJIE B MO-
MEHTBl Bocxoja u 3axona CoinHIla; 4acoBOM yroi
CounHIla; yros MMPOTHl MECTHOCTU B TOYKE Pacrolio-
skeHust 11K 93; yron goAroTsl B TOUKE PaCHOIOKEHUS
IIK 93; yronm AoAroTHl CTaHAAPTHOTO MEPHUIUAHA;
YpaBHEHUU BPEMEHU U T.A.) B KKIbIH MOMEHT Bpe-
MEHHU JIHA C TOYHOCTBIO, COOTBETCTBEHHO 1 cek. u 1
yri. MuH. B pesynbsrate ALII 11 Bce mocrynaromue
CUTHAJIBI Ha €T0 YeTBEPTHIA BXOA 55 Taxke mpeodpa-
3yeT B ANIEKTPUIECKHE 1 Yepe3 CBOH MEpBHIi BEIXOA 56
TepeaeT 3T CUTHAJIBI Ha TpeTni Bxox 68 BAY 15, mo
KOHEUHOMY curHaiy kotoporo 15 DITAB 19 ugepes
nepsbiif MCIICB 21 nogkmrouaeTcs K IepBOH BBIXO-
Hoit muHe 79 OUT 16 u Haumnaet Bpamath [1K 93 B
HalpaBJIeHUU «a3umyT-3anany. [lockonpky CounHile 3a
BCE CBETJIOE BPEMS CYTOK JIBMIKETCSl B HAIIPABIICHUU C
BocToka Ha 3amnan, To JIIAB 19 toxe Bpamaet I1K 93
B HAINpaBIICHUH «a3uMyT-3amamy». Korma comHedHBIN
JIICK TIpH 0OJIAYHOM COCTOSIHHU Heda MoKa eIIé He BBI-
XOIHT 32 MPEeeIbl 30HBI BUIMMOCTH MIEPBOTO TIOMCKO-
Boro @/JI cnexxenus 1, npouecc Bpamenus [1K 93 ocy-
HICCTBISIFOTCS IMEHHO TI0 CHTHAJIY 3TOTO TIOMCKOBOTO
®J1 cnexxenus 1 mocpenctBom BAY 15. A xorna usz-3a
MIPOJIOJDKUTENIFHON CIUIOLNIHOW OOJaYHOCTH COJIHEY-
HBI JTUCK BBIXOJIUT 3a TPeIeIibl 30HbI BUIIUMOCTH TIEP-
Boro nouckosoro ®JI cnexenus 1 Gonbiue yem Ha 15°,
IIPOIIECCHI IOUCKA peajibHbIe KOOPAWHATHI COJHIIA OCY-
LIECTBILIOTCSA 10 CUTHAJIAM MTOCTYTIAIONTUMH OT JI0TI0JI-
autensHoro ®J1 ocsemennoctu 13 u B3YOK 14, co-
OTBETCTBEHHO Ha MepBblil 58 u BTopoit 59 Bxoasl 3KY
12, mox meWcTBHEM KOTOPBIX MOCIEIHUN 4Yepe3 CBOU
nepBslid 60, BTopoii 61 u Tpetuii 62 BpIXx0a MOAAET KO-
MaHJHbIE CUTHaJIbl Ha 4yeTBepThld Bxoxa 55 ALIl-s, a
TaK)Ke Ha nepBblid 66 u BTopoil 67 Bxoasl BAY 15. B
KoHe"uHOM utore BAY 15 1o BeIeyka3zaHHOM moce-
nosarensHOCTH 4epe3 nepBrlit MCIICB 21 moaxitio-
gaet JITAB 19 k nepBoii Beixoguoit mmae 79 OUT 16
U oH HayuHaeT Bpamath [1K 93 ¢ BeIOpaHHO# yriioBoi
CKOPOCTBIO B HANpAaBICHHUU «a3UMyT-3amaa». OTOT
HPOIIECC MPOAOIIKAETCS 70 TeX IOP, MOKAa COTHEYHBIH
JIICK HE TIOTIAIaeT B 30HBI YYBCTBUTEIHLHOCTH IIEPBOTO
niouckoBoro @JI ciexxenns 1. Kak TOJIbKO COMTHEUYHBIHN
JIICK CHOBA 3aXOJUT B 30HBI YYBCTBHTEIBHOCTH TEp-
Boro nouckosoro ®JI ciexenus 1, nporecchl ciexe-
HUSI CHOBA OCYIIECTBIISIOTCS O CHTHAIY ATOTO ITOHC-
koBoro @JI cnexxenust 1 mo BellLIeyKa3aHHOM 1ocCieno-
BaTeNBHOCTH. [Ipollecchl CleXeHus 3a COJHIEM B
HAIpaBJIEHUH «a3UMYT-BOCTOK» NPOUCXOAUT IO CHT-
Hajy BTOporo nouckoBoro @JI ciexxeHus 2 aHaJIOTU4-
HBIM 00pazom. OxHako, it FOro-Boctounsix cTpaH, B
TOM ymcie it AzepOaifkana CleXeHHe 110 yKa3aH-
HOMY HAIPaBJICHUIO OOBIYHO HE MPOUCXOINT, TaK KaK
HMMEHHO B 3TOW NOJIOBUHBI 3¢MHOTO LIapa 3a BCE BpeMs
cBeioro JiHst cyrok CoiHile o HeOOCBOIY ABHKETCS
110 HAIpPAaBJICHUIO «a3UMYT-3alajy, MO3TOMY COJIHEYU-
HBIM IUCK MOXET BBIATH TOJIBKO JIMIIb U3 30HBI UYB-
CTBUTENBHOCTHU NepBoro nouckosoro O/ cnexxenus 1,
KOHTPOJIMPYIOIIETO IPOIIECC CIKESHUS HMEHHO B 3TOM
HanpasieHnu. HecMoTps Ha 3To, UII CTpaH pacmoio-
YKEHHBIX Ha JIPYTOH MOJIOBHHE 3¢MHOTO I1apa, (CTpaHbI
Awmepuky, JlaTnHCKOW AMEpHKH U 1p.) CIEKEHHE 3a
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COJIHIIEM B TEUCHHUE JHS OCYIIECTBIIACTCS MO CUTHAITY
BTOporo ®J] ciexxeHus 2 B HAPABICHUH «a3UMYT-BO-
ctok». A Bo3Bpaiuenue [1K 93, B yrpeHHee nosioskeHue
CIEIYIOUIETO THs, OCYLIECTBISIETCS MO KOMaHIHOMY
curHainy 3KV 12 onHOBpeMEeHHO BO3JEHCTBYIOILETO,
Kak Ha yeTBepThid Bxoq 55 ALII 11, Tak 1 Ha nepBbIi
66 u BTOpOIi 67 BX0asl BAY15. B aToM ciyuae nomoi-
HuTenbHbIN O] ocBemeHHOCTH 13 Ha nepBbIii Bxo 58
3KY 12 momaer SNEKTPHYECKHI CHUTHAJN, KOTOPBIi
HeceT B ce0s1 HH(POPMAIIHIO O TOM, YTO HACTYIIFIIO TEM-
HOe BpeMs cyToK. OHaKo 3TO SBISACTCS HEAOCTATOU-
HbIM 75 Bo3Bpamienus [IK B yrpeHHee reomerpuue-
CKO€ TOJIOXKEHHE mnocnexyromero aHs. [loatomy mms
BO3MOKHOCTH OCYIIECTBJICHHUS 3TOTO IIpoIiecca OT BTO-
poro Beixoga 65 B3YOK 14 Ha Bropoii Bxox 59 3KY
12 moctynatoT kak HUQPOBBIE, TaK U IIIEKTPHUECKHE
CHUTHaJIbI 00 ICTMHHO U MOSCHOM CONHEYHBIX BPEMEH,
HoJ IeHiCTBUEM KOTOPBIX IMOCIIEAHEE MPOBOAUT MaTe-
MaTHYeCKHe ONepaliil U yCTaHaBIUBACT KOOPAUHATHI
COJHIIA JUIi YTPEHHHX YacoB MOCIEIYyIOUIEro JHSA U
Ja€T COOTBETCTBYIOUINE YIPABISAIOMINE CUTHAIBI Of-
HOBPEMEHHO Kak Ha ueTBepThidd Bxox 55 ALII 11, Tak
1 Ha nepBbld 66 u Bropoil 67 Bxoasl BAY 15. B pe-
3ynbTate yero B BAY 15 cpabaTeiBatoT ympaBisiomue
CHTHAJIbI, KOTOPBIE JlaJiee C er0 BTOPOro BeIxoaa 71 mo-
cTymnaroT Ha peaykrop 23 nepsoro JICII 25, a ¢ TpeTs-
ero BeIxoma 72 ero - Ha nepBelii MCIICB 21 Bana
OIIAB 19, x kKOTOpOMY OJHOBPEMEHHO MOCTYyNaeT
TaK)K€ HAIpPSDKCHUE IUTAaHUS OT BTOPOU BBIXOILHOM
bl 79 OUT 16. B 310 BpeMs NOJSPHOCTH HaIpshKe-
Husa mmrtaHus OIIAB 19 BriOupaercs mo curHary
BCHUT 17, xoTopslil B pe3yabTaTe CPaBHEHUS BEIH-
YUHEI HanpspkeHus Tpedyemoro DITAB 19 ot OUT 16
st Bpawienus I1IK 93 B HampaBieHuM «a3UMyT-BO-
CTOK» C YCTaHOBJICHHOH MaKCHMAaJIbHOH CKOPOCTBIO
360 %4, ¢ sranonHsiM Hanpsxeauem WUIIOOH 18, no
JIMHAU 0OpaTHO CBS3H 78 BBOIUT YIPABIIAIONINE CUT-
Hasel K OUT 16 0 ? nmonsipHOCTH HaNpsDKEHHs, He00X0-
JUMOTO JUIS MOJAaud 4Yepe3 €ro NepBYI0 BBIXOAHYIO
mmnay 79 x nepsomy MCIICB 21 OITAB 19. B koneu-
HOM HTOTE OT MepBoH BbIxoAHOH muHBl 79 OUT 16
nepsomy MCIICB 21 3ITAB 19 noctynaet Hampsbke-
HHE C OTPHLATENHHON ITOJISIPHOCTBIO B CPaBHEHHH C
MOJIIPHOCTBIO HAIPSHKEHUsI HEOOXOIMMOTO Ul Bpa-
menust [1IK 93 B HampaBiieHun «azumyt-3amany. Ilpu
9TOM, CcKOpocTh BpamieHus IIK 93 B HampaBieHuu
«a3UMYT BOCTOK», B CITy4ae BO3BPAIEHHS €r0 B YTPEH-
Hee TeOMETPHIECKOE TTOJIOKEHUE MOCIIETYIOMIETO JTHS
COCTaBIsIeT B ~ 7,7 pa3 OoJybllle MAKCUMAIBLHOU YTi0-
BOI CKOpPOCTH COJIHIIA, HaOm0jaeMoll B MOJIJEHb B
HIOHE MecsIe, KoTopast sl ANMIEPOHCKOTO HOIyOCT-
poBa, B TOM 4Hclie Jis T. Baky cocrapiser 46,65 /4.
IIpomeccsl cnexeHuss MO BTOPOMY KaHaly, T.6 B
HaNpaBJICHUSAX «3EHUT-BBEPX» U «3CHUT-BHM3)» TaK¥Ke
MPOUCXOJUT aHAJIOTHYHBIM 00pa3oM W YIPAaBISIFOTCS
COOTBETCTBEHHO IO MEPBUYHBIM CUTHAJIAM TPETHETO 3
u yerBeproro 4 mnouckoBbix D]l cnexeHus, a Bce
OCTaJIbHBIE MPOLECCHI, TPOUCXOAIIUE B IBYXKOHTYp-
HOM DV 6, B 1ByxKkoHTYpHOM I1VY 7, B ABYXKOHTYpHOM
BJIO 8, B ALIIT 11, 8 3KY 12, B BAVY 15, B OUT 16, B
BCHUT 17, 8 UTIOOH 18, a Takxe B OAHOKOHTYPHBIM
DY 9 u 1Y 10, paboTaromniue mo curHary ToaHoro ®J]

CJIeXKEHHS 5 TOXKE MPOUCXOAT IO BBIIEYKAa3aHHOM 0~
CJICIOBATENILHOCTH, C TEM OTJIIMYUEM, UTO B ITOM CIIy-
yae B KaUeCTBE UCIOTHUTENILHOTO MEXaHU3MAa UCTIOJNb-
3yetca OII3B 20, anexTpuueckas 1enb NUTaHUSA KOTO-
poro HemocpeacTBeHHO cBs3aHa co BTopsiM MCIICB
22, a Takke co BTopoit BeixogHoi munoit 80 OUT 16.
A B nponecce Bo3Bpamenus [1K 93 B xonre pabouero
JIHSI K TEOMETPHUECKOMY TIOJIOKCHHIO YTPEHHUX YacOB
TIOCJIEAYIOMIETO JHS BTOPOW KaHAN CIIC)KEHHS, a TaKKe
OI13B 20 "e ObIBAIOT 3aJ€liCTBOBAHEI, TaK KaK 3€HUT-
HBIE KOOPAMHATHI COJIHIIA IS BEYEPHETO TEOMETPHIEC-
CKOTO MOJIOKCHHSI HACTOSIIEr0 M YTPEHHETO IeOMET-
PHYECKOTO MOJI0KEHHS MOCIEAYIOIIETO THS SBISTFOTCS
OYeHb OJM3KMMH Jpyr JApyry W YIJOBas pa3HHIA
MEXAY 3THMH ABYMsI HOJIOKEHUSIMH ObIBa€T HAMHOTO
MEHbIIIe MaKCUMAaJIbHBIX 3HAUE€HUH YTIIOBBIX UyBCTBU-
TeJIBHOCTEH TpeTbero 3 M ueTBepToro 4 MOMCKOBBIX
®]], cnexenus (mo 10° xaxmoro), KOHTPOJIUPyeEMBbIE
MIPOIIECCaMU CIICKEHHS 3@ COJHLIEM COOTBETCTBEHHO B
HalpaBJICHUSAX «3CHUT-BBEPX» M «3CHHUT-BHU3». Bpa-
mienne [1K 93 B HanpaBneHnn a3umyTa (BOKPYT BEpTH-
KaJTbHOHM ocH 97) OCYIIEeCTBISIETCS MPHU ITOMOIIHX Tep-
Boro MUII 89 co cBouM BasioM CBSI3aHHBIM C BEYILUM
BasioM peaykropa 23 mepsoro JCII 25 OIIAB 19 u
3y09aThIM KOJIECOM THIa MaxoBUK 91, MpHKperuieH-
HbIM K gepxkatemo 95 TIK 93 myrem cBapku, a B
HaIpaBJICHUH 3€HUT (BOKPYT TOPU30HTANBHOU ocu 98)
- ipu oMoy Broporo MUYII 90 co cBoum BasioM cBs-
3aHHBIM C BEAYIIUM BaJlOM pexykTopa 24 BTOpOro
JCII 26 DI13B 20 u 3yduaroro noaykoibia 92 Tuma
CETMEHT, aHAJIOTHYHBIM 00pa3oM, NMPHUKPEIUICHHBIM K
03K 94 TIK 93 BbINOJHEHHBIM U3 TOJICTOCTEHHOTO Me-
Ta/ula TaKke B BHAE MOJyKombma. [ns oOmerdeHus
Bpamienus [1K 93 B HanpaBiaenuu a3umyT, cucTeMa C
HIDKHEH JacTu cHaOkeHa moammmHuKoM 101 1 mrapo-
BbIM ycTpoiicTBoM 103, cocTosiMM M3 KPYNHBIX Me-
TITMYECKUX IApPUKOB B KOJIWYECTBE § IITYK, pacro-
JIOXKEHHBIX Ha YIJIOBBIX paccrosuusx 45° orHocu-
TeNbHO JPYT Jpyra, a ajs obsnerdenus Bpamenus [1K
93 B HampaBlIeHNH 3€HHUT, OHA B MECTaX MOAKPEILUICHHUS
IIK 93 k BepXHUM HacTsIM Jepxarenei 95 cHabxeHa
MIAPHUPHBIMH YCTpOHCTBaMHU 99.

3aki04eHue

[MpennoxeHHast cUCTEMa CIICKEHHS IJIsI aBTOMa-
tHyeckoro HaeneHus 1K Ha cosHIe kKak aBTOHOMHAas
SHEProcHa0karomas yCTaHOBKa MOYKET HaWTH IIUPO-
KO€ MPUMEHEHHNE ISl TOYHOT'O HaBEJCHNUS BHICOKOTEM-
neparypHbix [1K Ha coiHIlE MCTIONIB3yeMBIX [UIS 0CO-
OBIX LIeJIel, B TOM YHCIIE BOCHHBIX, a TAK)Ke JJIS BBITIOJI-
HEHHA 0CO00 BaXHBIX HAYYHBIX HCCIIEIOBaHUM,
TpeOYIOMMX HCIIOIB30BAHNE BBICOKOH TeMIepaTyphl
0e3 IpUMEHEHHUS APAroIeHHBIX HIEKTPUIECKUX TeUei
Ha MecTaX, OTAAJCHHBIX OT CEeTeil IeHTPaTN30BaHHOTO
asekTpocHaOkeHHs. C y4eToM COBPEMEHHOT'O YPOBHS
Pa3BUTHs TEXHUKH, B TOM YHUCIIE, aBTOMATHKH, DJIEK-
TPOHUKH ¥ MH(POPMAIMOHHOW TEXHOJIOTHH rabapur-
HBIE Pa3Mephl BceX 0JIOKOB aBTOMATHKH CUCTEMBI, BME-
CTe B3ATHIE, MOTYT COCTAaBHTH He Oomee 6 am® (0,006
M%), a cymmapHBI UX Bec He GOJiee OJHOrO KHIIO-
rpamMa. Vcmonb30BaHUS MEPBOTO M BTOPOTO PEOYyK-
topa, JICII, mepBoro u BTOPOro MexaHH3Ma C 4epBsU-
HOM nepenaueit, a Taxke 1LIM u maposoro yctpoiicta
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MPHUBOIUT K CYIIECTBEHHOMY CHIDJKCHHIO HOTpEOIIsie-
Mol momuoctd DJIAB u D/I3B, 4TO MONOKUTEIBHO
BIIUSICT HA SKOHOMHUYECKHE MTOKA3aTEIM CHCTEMBI B IIe-
JIOM.
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