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OPHNU3UKA

3AXBATKVH Anekcanzp IOpbeBnu
Poccug, r. banamuxa

OITMCAHUE HAVYHOTI'O OTKPBITUS «IIIKAJIA BPEMEH KOCMUNYECKUX
MACHITABOB 110 YPOBHIO ®AHEPTI»

AHHOmMauus. [Iyouxyemcs mekcm onucamust HaAyuHozo omkpsiimus «IlIkana epemeHu KoCMuUecKux macuima-
008 N0 ypo8Hio (harHepzuu», KOMOPOe HA OCHOBE U3BECHHbIX MEOPernuUUecKUX NOI0MeHUll U Haondaembix pakmos
npugooum K 6v1600y 0 HeCOCMoAmMebHOCMU co8peMeHHOll meopuu «Bonbuiozo 63pviea», 0cCHOBAHHOI Ha o6ujell
meopuu omuocumensHocmu A. JiiHwmetiHa, U He06X00UMOCIMU NPUHAMUS HO80LI HAYUHOT napaduzmsl CMpoeHUst
BceneHHoti Ha ocHose KOHYenma 6ecKoHeuH020 CMayuoHapHoz0 OUCKpemmuoz0 NpocmpaHcmaa.

Knroueenle cnosa: meopusi «bonbli020 83pvled», KpAacHoe cmeljeHue, peJiukinosoe usyueHue, peaibHoCm,
npocmpaxcmeo, KoHyenm, Moodenv, IHepeus, parHepeus, ypasHeHue IINaHKka, 3aKoH COXpaHeHUs IHep2uu.

puopuret ot 21 sHBaps 2024 r. IoaTBEp-

SKIaeTcsl MybamMKalmeil aBTOpPCKOii CTaTbu

«Jdddexr Jomrepa M 3aKOH COXpaHEHMUSI
SHEPTUM» B MEXIYHAPOOHOM MYIbTUANCIUILIN-
HapHOM XypHajie «AKTyaJibHble MCCIeA0BaHMSI»
#4 (186), sHBapb '24, MexxnyHapoIHbIl Kox, ISSN
2713-1513, eLIBRARY ID: 74419. CBumeTenbCTBO
o my6smmkanyyu N2 7635, cripaBka O MyOaMKaImn
«21» squBapst 2024 r. N2 4979.

B ocHoBe HayuHoro oTkpbiTusi «lIlIkanma Bpe-
MeHM KOCMUYeCKUX MacIITaboB 1o haHeprum» jie-
SKUT CMeHa HaydyHOl IapagurmMbl BO33peHMs Ha
cTpoeHue BcesleHHOII, Ha OCHOBe 0061eii Teopun
OTHOCUTEJIbHOCTY A. JIHIITeliHa, CPOPMYIUPO-
BaHHOTO B MOZEIN IMHaMMUUECKONM, pacIIUpSIO-
meiicst BcenmeHHOI, 06pa30BaHHOI U3 CUHTYJISIP-
HOCTMU BO BpeMs «BoJIbIIOTO B3pbIBa» Ha KOHLEMT
CTAI[MOHAPHOTO, BEYHOTO, 6€CKOHEYHOTO M JIMC-
KPEeTHOrO ITPOCTPAaHCTBaA.

VHpIMM crioBamu, IIpejajiaraeMoe OTKPBITHE
SIBJISIETCSL CJIeICTBMEM OTKasa OT 00lleil Teopuu
OTHOCUTEeJbHOCTU A. DiiHIIITeliHa, KaK OCHOBOIIO-
Jlaralouiero KoCMoJIOrM4eckoro B3r/isa Ha CcTpoe-
HMe BceneHHOV, U MpUMeHeHMS IPUHIUIIOB CTa-
IIMOHAaPHOTO MTPOCTPAHCTBA B 00bSICHEHUM HAGJTIO-
IlaeMbIX acTpOHOMMUUYECKUX 3(PGdeKToB, B TOM
YlCiie «KKpaCHOTO CMEeIeHUSI» U «PeTMKTOBOTO M3-
JTy4eHUsI».

B Hacrosiiiee BpeMsI JOMMWHUPYIOIIMM IIpef-
CTaBJieHMeM O CTPYKType BcejieHHOI fBiseTcs
KOCMOJIOTYecKasi Mofesib Teopuu «Bombiioro
B3pbiBa» (TBB).

BriepBrie npero pacummpsiroieincss BcemeHHOM
MaTeMaTuJyecky 060cHOBasl A. ®puamaH B paboTe
«O KpuBU3HE MPOCTPAHCTBA», IJle OH, B YACTHO-
CTU, OTMEYaJI:

«Cnedyem ommemums, 4mo 8 NOJIy4eHHblX HaMU
(opMynax «<KOCMo02u4ecKas» 8eJuduHd A He onpe-
densiemcs, A8AAACL JUUWHell KOHCmanmoti 3adauu;
Obimb MOMcem, 3J1eKmpooUHaAMUUecKue coobpaice-
Husi cmozym onpedenums 3my geauuury. Ionaeas A
=0 u cuumasn M = macce 5*10% nawux conHu, 6ydem
onsa nepuoda mupa umems eauuuHy nopsioka 10
MUAnuapdos sem. dmu yugpsl mMozym umems, Ko-
HeuHo, Ullib WITCMpamusHoe 3HaueHue» /1/.

B HacTosIee BpeMsl 3TO 3HAUeHMe «Iepuoa
Mupa» ObLJIO YTOUYHEHO, M cocTaBiaser 13,797 *
0,023 mnpg cB. et /2/.

Takum 06pa3om, COBpeMeHHOe IpeJCTaBiie-
HIe O BceyleHHOV B COOTBETCTBUM C TeOpUeii
«Bosnbiioro B3pbIiBa» CBOAUTCS K TOMY, 4TO 13,8
MJIPA, CB. JIET HA3a/, B YCJIOBUSIX OTCYTCTBUS pe-
aTbHOCTH, CAMOIIPOM3BOIbHO MPOU30IIIA CUHTY-
JIIPHOCTb, B pe3yJibTaTe KOTOPOii chopMupoBa-
JIach peajbHOCTb, U, U3 TOUKM CUHTYJISIPHOCTU C
HYJIEBBIMM JIMHEHHBIMY KOOPAMHATAMM, HAvasIo
(dbopMMpOBaTHCS TPOCTPAHCTBO, KOTOPOE PACIINU-
PSIETCSI 10 HACTOSIIIETO BpeMEH!, B CBSI3) C UEM, Ha
paccTosiHuu B 13,8 MJIp[, CB. JIET OT TOYKU CUHTY-
JIIPHOCTY KOCMMYEeCKMe OO0BeKThbl Mpuobpenu B
HACTOSIIIlee BpPeMsI CKOPOCTY, COM3MEPUMBIE CO
CKOPOCThIO cBeTa. Tak, Hanpumep, 'anaktyka HD1
B co3Be3quu CeKCTaHTa MMeeT «KpacHoe cMelle-
Hue» z = 13,27 /3/, 4TO, B COOTBETCTBUE C
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(hopMyJI0if KOCMOJIOTMYECKOTO «KPaCHOTO CMele-
HUST» GECKOHEUYHOTrO MPUOIVKEHUSI K CKOPOCTU
CBeTa, JAET 3HaUeHMe CKOPOCTU ABVKeHMs ['anak-
Tk HD1 0,99c /4/.

DTa Bepcust HAXOIUTCS B IPOTUBOpeUny ¢ hyH-
JaMeHTaJbHBIMM 3aKOHAMM COXpaHeHMs SHePruu
¥ MaTepUn.

3aKOH coxpaHeHus MaTepuy chOopMyIUPOBaH
IsxopnaHo bpyHo B 1594 r:

«...cOCMas eeuHoll seujecmeeHHoOll cyocmaHyuu
[kakoeas He moxcem HU npousotlimu u3 HU 4ez0, HU
ob6pamumucsi 8 HUYMO, HO CNOCOOHA U K paspexce-
HUK, U K CeyuleHUln, K U3MEHeHUsIM (opMbl, no-
psaoka, ueypsl] paspyuiaemcs, C10#HOCMb Koneo-
Jlemcs, ueypa nepeuHauusaemcs, cyov0a pasHooo-
pasumcs; U MmoJibko 37eMeHmyl 8cez0a ocmaiwomcs
memu e no cywecmay, U mem xe cambim, Kaxk Obi
8cezda, ocmaemcs eewjeCmeeHHbLll NPUHYUN, Komo-
pblii ecmb UCMUHHAA CyOcmaHuus seuleti — eeyHas,
Hepoxcdaemas, HezubHyuias. Xopouio 3Haem u mo,
Umo u3 HegewjecmeeHHoll cyocmaHyuu makxie Hu-
umo He meHsiemcs, He 06pasyemcsi U HUYMO He pas-
Jlazaemcs, HO OHA 8cez0a 0CMaemcst maxoii u He Mo-
JHem cmamo HU npeoMemom paspyuieHus, Hu npeo-
Memom CO3UOaHUSL.

ecnu eeujecmeeHHass mamepusl, CnOcoOHas
cnazamecs, pasnazamocs, nepepadcamleamscs,
CHUMAMBCA, NPUHUMAMb opmy, cnocobHas K deu-
HEHUI0 U yCcmoUuugocmu... He Moxcem 0Oblme YHU-
umoxceHa uiu 8 Kakoii-Hubyob mouxe, 8 KaKOM-HU-
6ydb amome ceedeHa Ha Hem...» /5/.

CeropiHsl, HACKOJIbKO MHE M3BeCTHO, KaToJnye-
CKasl IIepKOBb He pacCMaTpMUBaeT BOIIPOC O peabu-
smutauuu IIxopgaHo BpyHo, u Bce AkageMun HayK
XPaHSIT 10 3TOMY ITIOBOJY «TOP/I0e» MOJlYaHue, He
adbuimmpys yTBepskaeHue BpyHO O HEYHUUTOKM-
MOCTM MaTepuu, KOTOpast He MOKET IMOSIBUTbCS U3
HUYEro, Tak ke, Kak ¥ He MOKeT VCUe3HYTh B HU-
KyJa. 3aKOH COXpaHeHusl maTepuu bpyHO He y1o-
MMHAeTCs HY B OJHOM COBpPEMEHHOM yueOGHMKe 10
¢dusuxe. OUEBUIHO, ITO CTAIO OCHOBAHMEM UTHO-
pPUPOBAaTh €r0 B MO/ paclIMpsoieics BeeneH-
HOW U3 HUYero.

5 wuions 1748 roma Mwmxauna JIOMOHOCOB B
mucbMe K JleoHapmay Ditnepy 06001 3aKOH CO-
XpaHeHUs] MaTepuu, pacuIMpuB ero BIUSHME U Ha
IBVKEHME:

... meno, 8030yxdaroujee MoJUKOM K 0BUNEHUIO
dpyz0e, CMOJILKO e mepsiem c80e20 08UiIEHUS,
CKOJIbKO omdaém om ce6s1 2mo02o 08uxceHuUst Opyzomy
meny» /6/.

OueBNAHO, BIEpBble ITOHMMAaHME IPUHIMIIA
COXpaHeHUs] SHEPTUM MPU IEepexofe TEIIOBbIX
MIPOIECCOB B KMHEMAaTUKY IBVDKEHUST

chopmymupoBan Cagu Kapuo B 1824 r B pabore
«Pa3Mpinuiennst 0 OBUKYIEN cuie OTHSI M O Ma-
IIMHAX, CIIOCOGHBIX Pa3sBUBATh 3Ty CUIY», The, B
YaCTHOCTH, OTMeYas:

«Tenno — a3mo He Mo UHoe, Kax dsuMCywas cund,
unu, 8epHee, dsuyicetue, usmeHusulee ceoii ud. Imo
deuceHue uacmuy meaa. ITosctody, 20e npoucxodum
YHUUMoMceHue dsuxcyuleli cuibl, 803HUKAEM 00HO-
8peMeHHO menjioma 8 KoJauuecmae, mouHo nponop-
YUOHAIbHOM KoJlutecmay ucue3Hysuieli dsuxcyuieli
cunsl. OBpamHo: npu ucue3Ho8eHUU meniomsl ece-
20a eo3Hukaem deuxcyuias cuna» /7/.

HecmoTpst Ha TO, UTO 3TOT BBIBOA, OBLI MHOTO-
KpaTHO TMIOATBEPKAEH JPYTMMMU MUCC/IeoBaTe-
Jamu, hopManu3aIus CaMoro 3aKOHa COXpPaHeHMSI
3HePTMM 0 HACTOSIIIEro BpeMeHM He 3aBeplileHa,
HO, TEM He MeHee CUMTAeTCsI OOIIenpUHSITOI dhop-
MYJIMPOBKa, COOTBETCTBYIONIAS] 3aKOHY COXpaHe-
Hust matepuu [IxxopaaHo bpyHo: sHeprus He ucye-
3aeT ¥ He BO3HMKAET U3 HUOTKY/IA, a JUIIb Iepe-
XOJUT U3 OGHOTO COCTOSIHUS B IPYTOeE.

IMosTomy yTBepkaeHue Tteopuu «bomabioro
B3pbIBa», UTO 10 CUHTYJISIPHOCTY TPOCTPAHCTBO He
CYIIIECTBOBAJIO, BbI3bIBAET 060CHOBAaHHOE COMHE-
HMe, TaK Kak Py OTCYTCTBUM ITPOCTPAHCTBA MaTe-
pUsl U SHEPTUSI CUHTYJISIPHOCTU, XOTS U B TUIIED-
TpodMPOBAHHOM BHMIE, HO BCE JKe IOSIBJISIOTCS U3
HUOTKYZa, HO UTO elé 6oyiee YAMBISIET, UTO 34
rpanuiieit B 13,8 Miipg, CB. JIeT TakKKe OTCYTCTBYeT
MPOCTPAHCTBO, KOTOpoe dopMupyercs dakTuye-
CKM YKe y Hac Ha rjias3ax. MHbIMU CJIOBaAMM, MO-
IleJIb Teopuy «BOJIBIIIOrO B3PbIBa» PACCMATPUBAET
peasibHOCTh, KaK MHTepBaa B 13,8 mMiapp cB. JieT
MeXIy IBYMSI €€ COCTOSTHMSIMM, KOT/la eé ellje He
ObLJIO, ¥ MOMEHTOM, KOTJa e€ elié HeT.

JTa OgHA U3 CTPAHHOCTEN, KOTOpas LAET OCHO-
BaHlMe COMHEBAThCS B PeaIbHOCTY MPeIJIOKEHHO
mopenu TEB.

He MeHee KpacHOpeUuMBBIM SIBASIETCSI M (akT
OTCYTCTBUSI KAKOTO-IMO0 paclIiMpeHs TPOCTPaH-
ctBa B COJTHEUHOI cucTeMe U e€ OiypKaiieM
OKPYKEeHUU.

Ipyras CTpaHHOCTb 3aK/II0YaeTcss B TOM, UTO
PSIOM C 00beKTaMM, MUMEeIOIMMMU 60JIbIIoe 3HaAYe-
HME «KpPacHOTO CMeNIeHMsl» Ha TON ke JIMHUU
HabJTI0IeHNsI, OTMEUEeHbI 0O'bEKTHI C «CMHUM CMe-
1eHueM», KOTOpble B COOTBETCTBUM C YypaBHe-
HueM Jloriepa npubsmskatotcs K ConHiry. Hampu-
mep, lamaktuka Motpa EMO J041608.8-240358,
paccTostHMeE OO0 KOTOPOI CIIelaanCThbl OLIEHUIN B
10,4 mnpg cB. net (z = 2,091) /8/.

Kak 6bU10 YCTaHOBJIEHO CITEIMAIMCTaMM, OT-
KPBIBIIMMM 3TOT 06beKT, MOTpa — 9TO mapa T'u-
TaHTCKMX  CBETWI: KpacHoe U  roayboe,
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BpalaoIyecs: BOKPYT o6Iero meHTpa macc. Io-
CKOJIbKY CMHSIS UaCTh CIieKTpa 1o [loriepy yKasbl-
BaeT Ha MpuUOMKeHMEe VMCTOYHMKA K Habmoma-
TeJI0, TO Ha mpuMepe MOTpbl Mbl BUAUM JBa B3a-
MMOMCKIIOUalomuxcss ¢akrTopa: cOmDKeHue wu
ynaneHust oT ColHIIa 00bEKTOB, KOTOPbIE HAXO-
ISITCSI BO B3aMMHOM BpallleHUN.

Taxke BbI3bIBAET COMHEHME OTrpaHUYEHME
MpOCTpaHCTBeHHOM o6jactu 13,8 mupmd cB. JsieT,
TaK KaK «pPeIUKTOBOEe U3TyuyeHUe» TaKKe MOKHO
paccMaTpuBaTh C TO3ULIUI «KPacHOTO cCMelle-
HMSI», YTO TTIO3BOJISIET TP II0IOKNUTD, UTO «PeTUK-
TOBOE U3JIydyeHMe» IPUXOIUT K HaM C PaCCTOSTHUIA,
KpaTHO TIPEBBIIIAIONINX YCTAHOBIEHHOE Teopueii
«bonpiioro B3pbiBa» orpaHMueHue B 13,8 mipn
JIerT.

B HacTrosIiee Bpems Hanuuue «peauKTOBOTO
U3IyYeHus» B uHTeprnpeTtauuu TBB o6bacHseTcs
clemaMy paHHel cTaguu paciuupeHust BceseH-
HOJ, HO TOTAA CEroJHs] 3T OO6JACTU OJIKHBI
HaxXOAUTBCS Ha CaMoil rpaHulle BceneHHON, T. e.
Ha paccTossHuM 13,8 Mipg CB. JIET OT LieHTpa pac-
mipenust. IIpy 3TOM 0OOBEKThI 3TUX Ob6acTeii
MMEeIOT CerofiHsl «kKpacHoe cMelleHue» Ha YPOBHE
1932,3 (v=0,9999995¢), HO MPaKTUUECKN PSIAOM C
Humu Haxoautcs lanaktuka HD1 (13,44 mipp cB.
JieT), KOTOpas uMeeT «KpacHOe CMellleHe» BCero
13,27 (v=0,99). Kakoro-mm60 o6bsICHEHUS C TTO3M-
UMM pacimpsioieiicss BceneHHo 3TOT ¢akT B
HacTosIllee BpeMs He uMeerT.

Emne omyH hakT OTHOCUTCS K 00BEKTY — CYyOTH-
ranT HD 140283 (Madycanit). OH HAaXOAUTCS BCEro
B 190 cB. romax ot ConHia. IlepBoHavanbHas
OlleHKa ero Bo3pacTa 0 YPOBHIO MeTa/TIMUYHOCTU
CTIeKTpa Mokasaja 16 Mip[ jeT, B IepBoit my6m-
Kaluy cHU3WIu o 14,5 MuIpp CB. JIeT, HO, TaK KakK
U 3TOT BO3pPacCT 3Be3bl HpoTuBopeuns ThB, To mc-
cjleloBaTeNisIM, BOIIPeKM pacuéTam, IPUILIOCH
MIPU3HATh €€ BO3pacT B 13,77 MAPA CB. JIET, TaK KaK
3Bé37 craplie BcejeHHOJ OBITb HE MOXET IIO
oIpeneneHuio /9/.

S gymaro, CrielMaluCThl, KTO BBIHYKIEH IO/ -
TOHSTH Pe3y/AbTaThl CBOMX HAOMIOOEeHMI O MO-
nenb OMHAMMYECKON, paciumpsoleiics BceneH-
HOJ, IPUBEOYT ellé HY OOUH JEeCSATOK MOJOOHBIX
MPOTUBOPEUNIi, C KOTOPBIMU UM TIPUXOJUTCS Ce-
TOJIHS CTaJIKMBATbhCSI.

Bcsi COBOKYITHOCTh HaKOIIJIEHHBIX K HACTOSI-
1emMy BpeMeHM IIpOTUBOpeunii Teopuu «bosib-
IIOTO B3pbIBa», TO3BoMAa CHOPMYINPOBATD
MHOM MOAXOJ K MHTePIpeTaly «KpPacHOTO CMe-
IIEHUSI» U «PEJIMKTOBOTO M3JTyuyeHMsI», B OCHOBE
KOTOPOTO JIEXXUT TIpe/icTaBjieHle O peaJibHOM CTa-
IIMOHAPHOM MPOCTPAHCTBE, KOTOPOE M3JI0KEeHO B

aBTOPCKOI paboTe «AHAKCMMAaHIpP — OCHOBOIIO-
JIOKHMK KocMmosiorum» /10/. 3TO IpeacTaBiaeHNe
OCHOBBIBAETCSI Ha IOCTYJIaTaX O OECKOHEYHOCTH,
BEYHOCTM, MPSIMOJMHEINHOCTU, TPEXMEepPHOCTU U
IVICKPeTHOCTHU MPOCTPAHCTBA.

BaskHOI1 0COGEHHOCTBIO CTALIMOHAPHOTIO MPO-
CTPaHCTBA SIBJISIETCSI €r0 OUCKPETHOCTh, KOTOpasi
MMo3BOJIM/Ia CHOPMYINPOBATh 3aKOH COXPaHEHUS
SHepruu B cjienyruieM suge /11/:

DHeprusi CUCTEeMbI TIOC/Ie IIpeoOpa3oBaHUs
paBHA SHEPTUM CUCTEMBI IO TPe0bpa3OBaHMUST M-
HYyC TIOTePSI SHEePTUM, U3PacXo40BAHHONM Ha Impe-
obpasoBaHue.

Ez = E1 - CD (1)
rae

Ei — mosiHast aHeprus CUCcTeMsl 10 Mpeobpaso-
BaHMS B COCTOSIHUM 1;

E; — MoHast sHeprus CUCTEMBbI TOCIe peobpa-
30BaHMS B COCTOSTHUM 2;

® — daHeprust (9Heprus rMoTepy mpu npeodpa-
30BaHUM CUCTEMBI U3 COCTOSIHMS 1 B COCTOsSIHME 2).

OCHOBOI1 OJisI OTKPBITUS IIKaJIbl BpEMEHMU II0
(danepruu craso ypapHeHue [aHKa jisi SHepTUn
3JIEKTPOMarHMTHOTO KBaHTa /12/:

e =h*v = (h*c)/A 2)
OTKyJIa

h*c =e*A 3)
rae

h - moctrosinHas ITnanka (I>x*c)

C — CKOpOCTb cBeTa (M/C)

e — SHeprus 3JIeKTPOMariuTHOro keaHra ([Ix)

A — [JIHA BOJIHBI U3/TyYeHMsI KBAHTa (M).

Kak BupmHO, n3 ypaBHeHus [l1aHKka BBITEKaerT,
4TO MPOU3BeJeHNe SHEPTUM KBAHTA Ha ero IJINHY
eCTh KOHCTaHTa, MO3TOMY M3MeHeHMue 3SHepTUu
MPUBOAUT K CUHXPOHHOMY M3MEHEHUIO [IJIMHbI
BOJIHBI.

[TockoMbKY 3aKOH COXpaHEHUSI SHEPTUH, B TIPU-
BeJleHHOJ1 BbIllle (opMe, YTBEPKAAET, UTO JTI060€e
U3MeHeH/e COCTOSIHUS CUCTeMbl TIPUBOJUT K He-
KOTOPOMY TOTJIOIIEHUIO0 9HEPTUM, TO TIPU ABUKE-
HUM B AVCKPETHOM IPOCTPAHCTBE 3J€KTPOMar-
HUTHBI KBAaHT JO/DKEH HEM30EKHO TePSITh CBOIO
SHEePruI0, UMEHHO 3Ty OTEPIO U MO3BOJISIET U3Me-
pUTh IpeJiaraeMasl l1akajaa BpeMeH! M0 YPOBHIO
dbaneprun.

PaHee mpeamnosiokeHMe O «CTapeHUM» CBETa
BbICKasan B 1929 romy mBeiapcKuii aCTpOHOM
Opur LIBuUKKM B cTtaTbe «O KpacHOM CMeIeHUU
CIeKTPaJbHBIX JUHUI B MEX3BE3IHOM MIPOCTPaH-
cTBe» /13/. Ho, B cBSI3M ¢ TeM, uTo IIBUKKM He 3HaJ
0 TEOpPUM IUCKPETHOrO MPOCTPAaHCTBA U COBpe-
MeHHO! (OPMY/IMPOBKE 3aKOHA COXPAaHEHMS
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SHepTuMy, ero MpeAroNokeHNue KacaaoCh JIUILDb
CTOJKHOBeHMS (DOTOHA C AaTOMapPHBIM BEI[eCTBOM.

dakTyyeckue moTepyu GOTOHA IIPU CTOTKHOBE-
HUM C aTOMapHbIM BeI[eCTBOM KpPAaTHO MpeBbI-
IIAI0T TIOTEPU OT ABWDKEHUS B IUCKPETHOM IPO-
CTpPaHCTBe, IO3TOMY IpeanoiiokeHue LIBUKKM He
HaIlUIO CBOET0 TIOJATBEPKAEHMSI U ObUIO OTBEPT-
HYTO Kak 3a6iyXneHue, 4YTO COOTBETCTBOBAJIO
HeycTBUTebHOCTHY /14/.

B oTcyTcTBUM TeOpUM AUCKPETHOTO MPOCTPaH-
CTBA U COBpeMeHHOV (OpMYyIMPOBKYU 3aKOHA CO-
XpaHeHMs SHEPTUM He CYIIeCTBOBAIO KaKOi-1160
aJbTePHATUBBI 3a0JTYKAEHNIO 00IIEeil TeEOPUM OT-
HOCUTEJIbHOCTM B OTHOIIEHUM PaCIIMPSIONIecs
BceneHHoli, MO3TOMY 3Ta TOYKAa 3pEHUSI U CTaja
OOMMHUPYIOLIE B COBpeMEHHO! MUPOBO33peH-
yecKoit mapagurme crpoeHus Beenennoii /15/.

AHanmu3upysi M3JI0KeHHbIe BbIlIe OCHOBHBIE
Mpo6IeMbl COBPEMEHHBIX METOMIOB OIpeeeHNs
MECTOIIONIOKEeHMST KOCMUYECKUX OOBEKTOB OTHO-
cutenpbHo ConHIA, OmMMpasch Ha COOCTBEHHbBIE
M3BICKAHMS B 3TOI 06acTy, a Takke Ha U3BECT-
Hble TeopeTUYeCKue TMOJIOKEeHUS U IKCIePUMEeH-
TaJIbHBII MaTepPUa B 3TOM BOIpPOCe, aBTOP IMpeJ -
JIaTaeMoT0 OTKPBITUS IPUILEI K CJIeAYIOIeMY BbI-
BOZY:

Bcsi COBOKYITHOCTD 3KCIIepUMEHTa/IbHbIX JaH-
HBIX O «KpaCHOM CMeIlleHUM» U «PeTMKTOBOM W3-
JlyueHUM» T03BOJIsIeT IPU3HATh PeaJbHOCTb JMC-
KpPeTHOTO CTal[MOHAPHOTO MPOCTPaHCTBA. B cBsA3U
C 9TUM, ONIMPAsICh Ha JIBA perepa: TpaHulla OTITU-
YeCKOro [IMaria3oHa HabMoeHus 3a KoCMUUe-
cKuMM o6bekTamu Ha ypoBHe 7000 A, u Temmnepa-
Typa «PeJMKTOBOTO M3myueHus» 2,72548 °K, aB-
TOPY YI,al0Ch ONpeeauTh MaTeMaTuuecKyo ¢op-
MYJMPOBKY 3aBUCUMOCTU WM3MEHEHUS OTHOCU-
TeJNIbHOW (yHmenbHOI) ¢aHeprum OT BpeMeHMU
HaXOXAEeHMS MeKTPOMAarHUTHOTO KBAaHTA B MyTU

/16/:

Doy = VioT" @)
Dom=1- (eT/eO) (5)
T=e? 6)

A = (In10Dgy)/n

rae

T — BpeMsl HaxXOXIeHUs 3IeKTPOMarHUTHOTO
KBaHTa B IIyTM OT MCTOYHMKA K HabmojgaTenio B
MUUIMapAax CBETOBBIX JieT (MJIpZA, CB. JeT, ['ropn,
Am);

€y — MCXOOHAsl 3HepIrusl 3JeKTPOMAarHuTHOTO
KkBaHTa (/IK);

er — HabmofaemMasl SHEPTUsl IeKTPOMAarHuT-
HOrO KBaHTa ([IK);

Ao — MCXOHASA [IVHA BOJIHBI U3/TyYeHUs.

N — CTeIleHHO [IoKa3aTelb.

Hns 3nauenuii T ot 0 7o 300 Am n = 0,4.

s sHaueHnit coime T=300 Am (@ = 0,97915)
N yMEeHbIAeTCS MO 3KCIIOHEHTe C yMeHbIlalo-
myumcs marom, HaumHag ¢ 0,0002 mo 0,000002 Ha
KaXaplii Muwuiuaph, jget. dopmyna pabotaer mo
3HaveHmit T=10000 Am u n=0,25, Ipu KOTOPBIX
q)cm-l =1.

He TpynHO BUIETh, UTO MpejiaraeMblii pacyeT
OTHOCUTEJIbHO (haHepTUy COOTBETCTBYET METOTY
BBIUMCJIEHUSI M3MEHeHMs] OJIMHBbI BOJIHBI IO [o-
IJIepPY, C TOM NI pa3Hulei, uTo Jloriep npmume-
HWI €T0 AJIS1 ABVDKYIIMXCSI OO'bEKTOB, a Ipejiara-
emMasi 3aBUCUMOCTb OTHOCUTCSI K YCJIOBHO HeTO-
IBIDKHBIM OOBeKTaM. BTOPBIM OTIMUMEM SIBJISI-
eTcsl yCTaHOBJE€HHasi aBTOPOM 3aBUCUMOCTb
YPOBHSI OTHOCUTEIbHOV (aHEPTUM OT BpeMeHU
HaXOXAeHMUS 3JIeKTPOMAarHMTHOTO KBaHTA B My TH,
HEMOCPEeACTBEHHO CBSI3aHHOI C 0COOEHHOCTSIMMU
JVICKPETHOTO CTAI[MOHAPHOTO MPOCTPAHCTBA.

B ocHOBY BbIBOJA IpeACTaBI€HHONM 3aBUCUMO-
CTM WM3MEeHeHMS OTHOCUTEeJIbHON (aHeprum OT
BpeMeHM KBaHTa B IyTM ObUT IMOJIOKEH 3aKOH By-
repa — Jlamb6epta — Bepa (1729, 1760, 1852):

I/1p = e (7
rae

[ - MHTEHCUBHOCTD U3JTyYEHUSI TTOCTIe ITPOXOXK-
neHus myTH L B cpeJie MOTIOIIEeHNS ;

[) — M'HTeHCUBHOCTD UCXOLHOTO U3TyYeHUS.

k — KoabuLIMeHT MOIIONIEHNS ;

L - myTh, NpoliieHHbII U3JIyYeHEM B Cpefe
TMOIJIOILEHMSI.

[Mpennaraemasi 3aBUCUMOCTb (4) OTHOCUTEJIb-
HOJi (paHepruu OT BpeMeHM KBaHTa B ITyTH MTO3BO-
JisleT OIpee/INTb YpOBeHb CHIKEH ST SHEePTUM T10-
kuHyBiiero CoJsiHIle (OTOHA HaA IMPOTSKEHUU
BCET0 BpeMeHM ero Hab/IioaeH!s], 1, HA OCHOBaHUMU
3TOT0, MOCTPOUTH CTAHAAPTHYIO MIKAIY «KPACHOTO
CMellleHUsI», OTHECEHHYIO KO BpeMeHMU, KOTOpoe
MPOBOJIUT B ITYTU COJIHEYHBINI (DOTOH, €C/IM €ero
HabJII0daTh CO CTOPOHBI.

Kaxk 66110 0OTMEYEHO BbIIlle, B OCHOBAHUY MTPE/I-
JlaTaeMoii IIKajabl BpeMeHU JIEXKUT YCTaHOBJIEHHAs
[I1aHKOM 3aBMCUMMOCTb, KOTOpas ObLIa UCIIOIb30-
BaHa aBTOPOM:

}\T = }\o(eo/e'r) (8)
rae

er — HabmoJaeMast SHepIrus;

€9 — MICXOJTHAS S9HEePTUSI UCTOUHUKA;

Ar — Hab/IOMaeMast IJIMHA BOJTHBI,
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Tabmuia 1
CraHgapTHas IKa/ia BpeMeHM 110 COJTHEYHOMY CIIEKTPY
SHeprus
Ha6MIoIeHNST KpacHoe
BpeEM, OTHOCHU- OTHOCHU- IJIMHA cMelieHue
MUIDA CB- TeJabHas TeJIbHO BOJIHbI OTHOCUTEJIbHO
FJ; Zr; aneprus MCXOIHOM HaGIIONeHUS MCXOIHOM [TpyumevaHust
Doy SHeprumn MKM IJIMHBI BOJTHBI
(ApBuym,
Am) /17/ 1 - (er/eo) U3ITyYeHUs Ar=2Ao(eo/er) Z=At/Ao— 1
er/eo Z = (es/er) — 1
1-@
0 0 1 0,5500 0 € =2,53B
0,0000008 0,000364 0,99964 0,5502 0,000364 0671acTh
0,00000455 |  0,00073 0,09927 0,5504 0,00073 TPHTOHOMETPIHECKOTO
rapasuiakca
0,0000124 0,00109 0,99891 0,5506 0,00109 12,4 ToIC. TET
0,0000441 0,00181 0,99819 0,5510 0,00182 441 ThIC. JTET
0,000103 0,00254 0,99746 0,5514 0,00255 103 ThIC. TET
0,001 0,00631 0,99369 0,5535 0,00635 1 mutH et
0,01 0,01585 0,98415 0,5589 0,0161 10 muTH s1eT
0,1 0,03981 0,96019 0,5728 0,0415 100 My et
1 0,1 0,9 0,6111 0,1111 1 Apsuym
OTTUYecKast
6,72176 0,2143 0,7857 0,700 0,273 rpaHuia
HabIIONeHUS
10 0,2512 0,7488 0,734 0,335
2paHuya
BceneuHoii
13,8 0,2857 0,7143 0,770 0,400 o TEB
OT COTBOPEHMS MUpPa
1o ®puamMaHy
YPOBEHBb 0C/Tab/IeHMS OIl-
32,0 0,4000 0,6000 0,917 0,667 Tuueckoro ¢poToHa Ha 1
3B
42,96 0,450 0,550 1,000 0,818 FATATIO MAKPOIHOTO ANa-
a3’oHa HabIomeHMs
55,90 0,500 0,500 1,010 1,000
100,0 0,6310 0,369 1,491 1,711
lanaktka Motpa EMO
119,0 0,6765 0,3235 1,700 2,091 1041608.8-40358
YpOBeHb 0C/Ia6IeHNsT OTI-
181,02 0,8000 0,2000 2,75 4,000 THYeckoro GoToHa Ha 2
3B
249,1 0,9091 0,0909 6,05 10,000
lanaktuka GN-z11 B co-
252,4 0,9138 0,0862 6,380 10,60 3pe3nuu bonbiioit Mep -
BeIMILIbI
263,7 0,9299 0,07008 7,849 13,27 Fanaxrika HD1 5 cospes-
nuu CekcTaHTa
274,5 0,9450 0,0550 10,000 17,18
300,0 0,97915 0,02085 26,379 46,96 n=04
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SHepIus
HabIIONeHUS KpacHoe
BpeMms,
MUIDJI CB. OTHOCHU- OTHOCHU- OJIMHA cMelleHue
TeJIbHas TeJIbHO BOJIHBbI OTHOCUTEJIbHO
1"]1" (EJTI[ (daneprus UCXOTHOV HAGIIOneHUs UCXOIHOI [IpuMedaHus
(ApB]/IyM CDOTH SHeprumn MKM JAJIMHBI BOJTHBI
’ 1 - (er/eo) U3JTyYeHUST Ar-Ao(eo/er) Z=A/Ao— 1
Am) /17/
er/eo Z = (es/er) — 1
1-®
YPOBEHBb 0C/Iab/I€HMS OIl-
TUYECKOTo (OTOHA Ha
2,448 5B
n=0,331
1000,0 0,98401 0,0160 34,40 61,54 er 0,01 55
2084,2 0,9901 0,0099 55,55 100,00 n=0,30
4952,6 0,9945 0,0055 100,00 180,8 n=0,27
5724,9 0,9990 0,0010 550,55 1000,0 n=0,266
Ha4vaJi0o MUJJIMMETPOBOTO
7002,2 0,99945 0,00055 1000,00 1817,2 ”“a”awiléagme”"
er=0,001375 3B
pejiuKkmosoe
9619,854 | 0,9994827 | 0,0005173 1932,1 usnyuenue /18/
n=0,251
er=0,001293 B
9798,259 0,99950 0,000500 1999,0 n=0,2505
rpaHuLia SMIIUPUUECKOI
IIIKaJIbl BpeMEHU
10000 1,0000000) | 0,00000(0) 40000 e 2 6.25710 5B
Ar=22 M

TakuM o6pasoMm, Ipenjiaraemas IIKajga Bpe-
MEHM YCTAaHaBIMBAET BPeEMS BO3MOKHOTO HabJII0-
IeHUsT 3JIEKTPOMarHMTHOTO KBaHTa C MCXOIHOM
sHeprueit 2,5 5B Ha ypoBHe 10 TpJiH CB. JIeT, 10 Ma-
neHusi eé ypoBHs B 2000 pas, HO 3TO BOBCe He
O3HavaeT, YTO 3a 3TON rpaHULIeIl HAXOOUTCA IIy-
CTOTa, TaM BCe TOXe caMoOe, UTO MblI MOKEM
Ha6/II0aTh BHYTPU MOCTYITHOIO HaM IJISl M3yue-
HUSI IPOCTPAHCTBEHHOTO 06bEMa cdepbl JuaMeT-
pom 20000 Am (mippg, cB. JjieT) /19/. B HacTos1ee
BpeMsI Teopus «BoJbIIOro B3phIBa» BOTIOHTAPUCT-
CKM, 6e30CHOBATEIbHO OrpaHUYMBAET BCce/leHHYI0
pasMmepom Bcero B 13,8 mMapz CB. JieT, ONUpPasICh
MIPY 3TOM UCK/TIOUUTE/IbHO Ha TEUCTUUECKMI KOH-
LIEIIT O COTBOPEHUM MMpa.

YcTaHOBIEHHAs! 3aBUCMMOCTb M3MEHEeHMs JC-
XOOHOW SHEpPruym 3JIEKTPOMArHUTHOIO KBaHTa
MIpMMEeHMMa K KBaHTaM JIl060Ji SHepruu B MHTEpP-
Basie 0 + . Tak, HanpuMep, HabIOgaemMas sHep-
rus KBaHTa B 2,5 3B ¢ gimHHOI BoyiHbI B 5510 A 3a
npegesaMy  BO3MOKHOCTE) TpPUTOHOMETpuUe-
CKOTO IMapajijjakca MOKeT MHTepIpeTHpoBaThCs
KaK 0CJ1a0JIEeHHbIV KBAHT PEHTT€HOBCKOTO U3/TyJe-
HUSI BOJOpONA C MCXOMHONM sHeprueir 150 3B,

pacooKeHHbI Ha paccTossHuu 977,4 Am (Miipp,
¢B. neT) (n=0,332) OT TOUKM HAOGIIOTEHUS IJIMHBI
BOJIHBI 5510 A (z=59). B TO Xe BpeMsI aHAJIOTUY-
HBII KBAHT C JIJTMHO BOTHBI 5510 A MOKHO MHTEp-
MpeTUpPOBaTh KaK COJTHEUHbBI CBET Ha pacCTOSTHUM
44,1 ToIC. cB. neT ot Connua (z=0,00182). Takum
06pa3oM, MHTepIIpeTalus UCTOYHMKA 110 HaOITIo-
laeMOMY CIIeKTpYy ompefessieTcsl ypOBHEM SHep-
MU UCXOAHOTO U3TyYeHusl, KOTOPbIi McciienoBa-
Tesab IIpUMeT 3a 6a30BOe 3HAUEHME MHTepIIpeTa-
LIMM, TaK Kak 3a TOPU3OHTOM TPUTOHOMETpUYe-
CKOro TMapa/llakca MHOTME 3Be3[bl, MMelollue
pPa3sHyl0 SHEpPrui0 UCXOLHOTO U3JIyd4eHUsl, pacro-
Jlarasicb Ha pa3HbIX PaCCTOSHUSX OTHOCUTEIbHO
IpYT Opyra, MOTYT HAOGII0JATbCs KaK MCTOUYHUKMU
OJIMHAKOBOTO U3JIy4eHMUsI, UTO, BepOsiTHell BCero,
OymeT WUTIO3MEIR.

Iyt cpaBHEHMSI, Ta ke IIIKaja BpeMeHU B KOC-
MMWYECKMX MacIITabax B COBPeMEHHOI MHTepIIpe-
Taluyu Teopuu «bBoapuioro B3pbiBa» MO JaHHBIM
KaHauzaaTta GusnKo-mMaTeMaTMIeCKMX HAyK HAy4-
HOTO COTpygHMKa Pu3MUeCcKOro MHCTUTYTA UM.
Jle6epnena C. B. [TunurieHKo mpencTaBaeHa Ha pu-
cyHke /20/.
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Pasnuume 3TuUX WIKaA NOPUHLUUNOMAIBHO He-
YCTpaHMMO, TaK KaK HEeCOBMECTMMBI 0a30Bbie
rpencTaBaeHust 0 BcesleHHO B 060MX KOHIIEMNTaX.
Bcenennast HeioToHa 1 BecesieHHas DiiHIITEe/iHA He
MMEIOT OBIIMX TOUEK COMPUKOCHOBEHMSI.

CremyeT OTMETUTD, UTO JIJIS1 UCCIeTOBaHMIL pe-
aJbHBIX OOBEKTOB CTaHIApPTHAs ILIKaja BpeMeHMU
TabauIbl 1 HEMpMMEeHMa B CBSI3U CO 3HAUYMUTEIb-
HBIM CHEeKTpaJbHbBIM pPa3bpocoM BpPEMEHHOIO
cpe3a BcesleHHOI4, T03TOMY JIJIs1 peayibHbIX UCCIe-
IoBaHMiT He06X0IMMO CHavajia ONpeIe/UTh CIIeK-
Tpa/ibHble XapaKTepUCTUKU cpe3a BceneHHOIT B
o6sacty CoJIHIIA A0 TOPU30HTA TPUTOHOMETPUYE-
CKOTO Mapasijiakca, T.e. B MHTepBajie, He 3aBUCS-
MM OT MOTepb ABVKeHMsS (OTOHA, rae CIeK-

orpeneneHbl WHBIMY OOBEKTUBHBIMU IIPUUM-
HaMM, He CBSI3aHHBIMU C UX yJajJeHneM OT HabJIo-
nmarens /21/.

B HacTos11ee BpeMsi OCHOBHOI! CIIEKTPaJIbHBIN
npodwie 0671aCTH TPUTOHOMETPUYECKOTO TTapasI-
JIakCa IT0 pa3sHbIM MCTOYHMKAM HaXxOIWUTCS B VH-
TepBajle CIIeKTpalbHbIX KaaccoB B + M co cpen-
HUMU CIIEKTPaIbHBIMM IJIMHAMU BOJH OT 1450 A
o 10500 A. AHamM3 YacTOThI OGHAPYKEHUS 00b-
€KTOB B HaOJIIOaeMbIX KJIaccax MO3BOISIET OTHE-
CTM LIEHTP 3TOrO CIIEKTPAIbHOIO pacIipeiesIeHns K
nymHe BoJIHBI 3700 A. OcHOBBIBasICh Ha 9TUX JaH-
HBIX, MOXXHO ITIOCTPOUTH peanbHVI0 «IIKajly Bpe-
MeHM KOCMMYECKMX MacIiTaboB 1O YpOBHIO ¢a-
Heprum».

TpaJibHbIe XapaKTepUCTUKU 00BEKTOB
Tabnuua 2
PeanbHas HIKa/ia BpeMeHH 110 CIIeKTPAIbHOMY Cpe3y B 06/1aCTH TPUTOHOMETPUYECKOro mapauiakca
BpeMsi, MJIDJ, HabmomaeMast IjIiHa BOJHBI, MKM
Ne CB. JIeT er/eo . .
KOPOTKMII Kpaii N .
cexTopa I'ron /22/ LIeHTp CIIeKTpa | OJMHHBIN Kpaii criekTpa
CIeKTpa
(ApBuym, Am)
1 0+ 107 0,3524 0,145 0,370 1,050
2 107 + 280 0,0485 1,050 2,679 7,634
3 280 + 600 0,00667 7,634 19,478 55,50
4 600 = 2800 0,00092 55,50 141,60 403,50
5 2800 = 9995 0,00013 403,5 1029,4 2933,4
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CMbIC/I TaGMUIIBI 2 3aK/TI0YAETCS B TOM, UTO, UC-
XO[ISl U3 CHEKTPaJIbHOIO pasdbpoca HaOIIIaeMbIX
3Be37, B 00JIaCTM TPUTOHOMETPUUYECKOTO Iapas-
Jlakca, X yaajeHye HaJleskHO MOKHO MHTepIipe-
TUPOBaTh TOJIbKO HA PACCTOSIHMSIX, KOrma Oymer
VICKJTFOUEHO IIePEeKpPBITHE CIIEKTPOB OJIVDKAMIIMX
cexTopoB. [Ipu Hab/I0JaeMOM B HACTOSIIee BPeMs
CIIEKTPAJIbHOM pa36poce B 00J1aCTU TPUTOHOMET-
puueckoro napasiakca AA = 9050 A, Becb JOCTYII-
HbI/ K Ha6GTI0IeHMIO BPEMEHHO MHTEPBA B 9TOM
cJlyyae MOXKHO pas3fie/UTh Ha MSITh CEKTOPOB, MUC-
KITIOYAIINX BO3MOXKHOCTb UX MepeKkpbITus. I1o-
3TOMY, B HACTOsIee BpeMs 110 3HaUeHUI0 (haKkTu-
yecKy HabI0maeMoi AJIMHBI BOJHBI MCTOYHMKA,
€r0 YBEepEHHO MOSKHO OTHECTM JIUIIIb K OTHOMY U3

MISITY BPeMEHHBIX CeKTOpOB /23/. I 6oiee TOU-
HOJ IOCTMPOBKM PaCCTOSIHMSI IO HAOJII0[IaeMOro
MCTOYHMKA HEOOXOAMMO IIPUHSITh MCXOIHYIO
SHEPIUIO ero U3MYYeHUS U BOCIOJIb30BaThCS CTAH-
IApTHOM «IIIKaJ0i BpeMeHM KOCMMYEeCKUX Mac-
ITaboB IO YPOBHIO (paHepTum», KOTOpas I03BO-
JISET BBIYMCIUTH PACCTOSIHME OO0 HaOII01aeMOro
o0beKTa A5 OJMH BOJH 6oee 1,0 MKM C TOUHO-
cthio 70 0,02 AmM (MpA. CB. JIET).

s WuroCcTpaluyy BapMaTUBHOCTY OIpezerie-
HUSI PAcCTOSTHUSI OO HaAOIIOIaeMbIX OOBEKTOB B
Tabauie 3 pacCMOTPeHbI BApMAHThI PacCTOSIHUIA,
00CY>KIaeMbIX BbIIIE TAJAKTUK TIPU UHBIX UCXOJI-
HBIX YPOBHSIX U3TyUYEHUSI.

Tabnuia 3

CTaH,I[apTHaH IIKaJiIa Bp€EMEHMU 10 COJTHEYHOMY CIIEKTDPY IIPU pPa3HbIX
MCXOOHBIX YPOBHSAX U3TYUYEHUS OTHUX U TEX Ke 00'bEKTOB

DHeprus HabO- KpacHoe cme-
JleHUSI OTHOCU- 1ieHyue OTHO-
BpeMsl, MJIPJ, CB. OrHocH- TeJIbHO UCXO[I- FUIAHA BOTHBL - om0 vic- CIIEKTP UCXOZ, -
et I'rop, TenbHAs ba- HOJi 3HEepTUM U3- HaGmonerst XOOHOM HOTO U3Jlyue-
Heprus Ogry MKM
(ApBuym, Am) 1 - (ex/eo) JTy4yeHus Ar-oleo/en) IJIMHBI BOJTHBI HUS
er/eg Z=At/Ao—-12z=
1-0 (eo/e1) — 1
Bapmanr 1
0 0 1 0,145 0
253,3 0,915 0,085 1,700 (*) 10,72 criextp B
298,4 0,977 0,023 6,380 (**) 43,00
349,4 0,9815 0,018 7,850 (***) 53,14
Bapuanrt 2
0 0 1 0,370 0
171,0 0,782 0,218 1,700 (*) 3,59
272,3 0,942 0,058 6,380 (**) 16,24 CHIeKTp A
280,4 0,953 0,047 7,850 (***) 20,22
BapwuaHnr 3
0 0 1 1,050 0
28,6 0,3824 0,6176 1,700 (*) 1,727
201,7 0,8354 0,1646 6,380 (**) 5,076 criextp M
220,8 0,8662 0,1338 7,850 (*** 6,476

(*) — Tamaktnka Motpa EMO J041608.8-240358 AT = 224,7 Am
(**) — Tanaktuka GN-z11 B co3Be3nuu bosnbioit MenBeauiipl AT = 96,9 Am
(***) — Tanaxktuka HD1 B co3Besnuu Cekcranta AT = 128,6 Am

B cBsI3u ¢ mpeacTaBieHHBIMY B Tabauie 3 pe-
3y/lIbTaTaMy, HEOOXOIVMO HAYIUTHCS ONPeIessATh
B CIIEKTpax HaOG/II0HAeMOro U3JMyUYeHUS] MapKephbl
YPOBHSI UCXOAHOTO U3MyuyeHust /24/, Tak Kak BO3-
MOSKHBIN pa36poc BO BpeMeHM COCTaBmI OT 96,9 1o
224,7 AM, UTO IIpeiCTaB/ISIeTCSI BeCbMa IMPUOIN3U-
TEJIbHOI OI[eHKOI B OTpeneleHN MeCTOIMOI0Xe -
HMS HabTI0IaeMojit TaJTaKTUKMA.

Takum o6pasoM, IpejjiaraeMasl «IKaja Bpe-
MEHM KOCMMYECKMX MAacmTaboB 10 YPOBHIO

(daneprum» sIBIsIeTCS OOHUM U3 QyHIAMEHTab-
HBIX pelnepoB 3BOMIOLMYM HAYYHOTO MMPOBO33pe-
HUS O CTPYKType BceneHHOI, Ha yPOBHE Mepexoa
OT IUTOCKOJi 3emiu K chepudeckoit B 1522 r., KaK
pe3y/ibTaT KPYroCBETHOTO IMyTellecTBUs Mare-
JlaHa; OT TeOl[eHTPU3Ma K TeTMOIeHTpU3My B 1543
r., HA OCHOBaHUM MAei BbICKa3aHHbIX KomepHu-
KOM.

CoBpeMeHHBbINI 3Tall U3MEHEeHUS KOCMOJIOTU-
YeCcKOr0  MMPOBO33pEHMSI  XapaKTepu3yeTcs
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MepexofoM OT OMHAMMUUYECKOi MOJ eI BUPTyaslb-
HOT'O IIPOCTPAaHCTBA TeOPUM «BOJIBIIOro B3pbIBa» K
KOHIIENTY OeCKOHEYHOrO CTalMOHAPHOTO IMUC-
KPEeTHOTO PeajbHOr0 IMPOCTPAHCTBA.

Onupasicb Ha dwiocodckuii ocTynatT Yusib-
sma Oxxamckoro (6putBa Okkama) — «He MHOM b
cywHocmu 6e3 Heo6x00uMoCmu», aBTOPY yAaJI0Ch B
MpeJjiaraeMoM OTKPBITUY Peain30BaTh €0 B BUIE
«TIPUHLIMIIA 3BPUCTUUECKOTO MUHUMATM3Ma», KO-
raa sl O6bSCHEHMST MHOXECTBa HaOJI0aeMbIxX
SIBJIEHUII UCIIOTb3YETCSI MUHMMAJIbHBIN HAbOp ap-
ryMeHTOB /25/. Tak «kpacHOe CMelleHMe», «pe-
JIUKTOBOE M3JIyYeHMe», TPAaHMUIA OITUUYECKOTO
IuarnasoHa HabIomeHs, TpaHuIla BceleHHO OT
coTBOpeHMs1 Mupa 1o ®puamany, oAMHOYHbIE UC-
TOUHUKM DPaTMOU3TYUEHUS] OOBSICHSIOTCS BCETO
OJIHOJI «IIIKAJION BpeMeHM KOCMMUeCKUX MacCIITa-
60B 110 YPOBHIO (haHEeprum», KOTOpasi K TOMY ke
noaTeepxaaeT ¢beHoMeH OUCKPeTHOCTU CTalluo-
HapHOTO MPOCTPAHCTBA.

C TOYKM 3peHUsI MPAKTUUYECKUX 3aau, «IITKaIa
BpeMeHM KOCMMYEeCKMX MAacIITaboB IO YPOBHIO
(dbaHepruu» IMO3BOJISIET IPOBOAUTb KOPPEKIINIO
pacIooXKeHMs] UCTOUHUKOB B CpaBHEHUM aHaJlo-
rOB IO HAOII0JaeMOMY YPOBHIO UX WM3JTyUYeHUs,
YTO B UTOTe 3HAUUTEJbHO IOBBICUT IOCTOBEP-
HOCTb KOCMMYECKMX u3MepeHuin /26/. «lllkana
BpeMeHM KOCMMYECKMX MAacIITaboB IO YPOBHIO
daneprum», Takke 06bSICHSIET HEPaBHOMEPHOCTD
pacrpeneneHus HabII0jaeMOli MaTepuu B «pe-
JIMKTOBOM U3JIyUeHUU», TAK KaK MbI B 3TOM U3IY-
YeHUM HAOII0[JaeM TUIEePYBEeJMUYEHHbIi aHaJIoT
0671aCTV TPUTOHOMETPUUECKOTO Tapauiakca, mo-
CTYITHOJ/ HaM B MPSIMOM M3ydeHUM. To, UTO MbI
ceifuac HaG/II0/TaeM B «PEJIMKTOBOM M3TYUEHUN»,
COBCEM B HeJaléKoM OyayllieM Mbl YBUIMM Ha
IPYTUX BpPEMEHHbBIX CIIEKTpaJbHbIX cpe3ax Bce-
JIeHHO/ B uHTepBane 7—-10000 AM, BO3MOXHO C
OYeHb MHTEPECHBIMMU Pe3ybTaTaMU, CBSI3aHHBIMU
C 9BOJIIOLIMOHHBIMU OCOGEHHOCTSIMU PA3BUTUS
BceneHHOVA.

B nestom gyt mpodeccroHaIbHbIX aCTPOHOMOB
OTKPBIBAIOTCSI HOBbIE MCCIeA0BaTe/lbCKMUE TPO-
cropsl. O6beKTUBHAS MHGOPMAIMS O MECTOTIOJIO-
SKEHUM KOCMMUYECKUX O6BEKTOB MO3BOMUT CchHOp-
MUpOBaTh COBEpIIeHHO MHYI0 KapTuHY BceneH-
HOJ1 110 CPaBHEHMIO C TO¥, UTO MbI MMEeM CeTOIHSI:

o OTKPbITHE U3MEHsET CJIOKMBUINECS Hay4-
Hble MpeJICTaBIeHMS, [I03BOJISISI TIEPETH OT IMHA-
MMUYeCKOil MOJen paciypsionieiics BceseHHOM K
KOHIIENTY CTallMOHAPHOTO AMUCKPETHOTO IIpo-
CTPAHCTBA;

e  OTKpbBITME OOBSICHSIET HayuHble (aKkThbl U
3KCIlepMMeHTaJbHble JIaHHble, KOTOpble He

HaXOOMIM paHee CBOEr0 HAyYHOTO OOBSICHEHMS,
HampuMep, «peJIMKTOBOEe U3JTyueHMe» paccMaTpu-
BaeTcs He Kak haHTOM HauaJbHBIX 3TAIlOB «COTBO-
pEHMST MUPa» TEUCTUUECKON Momenu «BombIioro
B3pbIBa», @ KaK CMJIIbHO OC/Iab/ieHHOe M3TyyeHue
06BEKTOB, PACIIONIOKEHHBIX OT HaOJMIOZaTes sl Ha
pacCTOSSHMM TPUJIJIMOHOB CBETOBBIX JIET;

e  OTKDBITUE SIBJSETCSI OCHOBOJ [T HOBBIX
HalpaBJIeHMI B HAyKe U TeXHMKE, TaK KakK IT03BO-
JIIeT OMpedeNssTh MeCTONOJIOKeHue HabJomae-
MBIX 00BEKTOB B IIPOCTPAHCTBE IT0 YPOBHIO 0C/Ia6-
JIeHUsI 9HePTUM UX U3TyUYeHUs U OTKPbIBAeT BO3-
MOXXHOCTM MCC/IeAOBaHMsI CTPYKTYpPbl BcemeHHOI
Ha IIy61HYy He MeHee 10 TpJIH CB. JIeT, YTO CerOIHS
CUMTAeTCsI HEBO3MOKHBIM; OOHMM W3 HOBBIX
HayYHBIX HaIIpaBJeHMii B aCTpPOHOMUMU OymeT 06-
Hapy>XeHMe MapKepoB MCXOLHOTO U3JIydyeHUs B
Ha6JII0[JaeMbIX CIIEKTPaX KOCMUUYECKUX 0OBEKTOB,
YTO MO3BOJIUT KPATHO MOBBICUTH TOUHOCTH OITpe-
IleJIeHYSI X MEeCTOITOI0KeHUSI.

®dopmyna OTKPBITUS

YcTaHOB/IeHA SMIIUPUYecKasi 3aBUCUMOCTb U3-
MeHeHMUSI TOTepy SHEPTUM 3JIeKTPOMArHUTHOTO
KBaHTa, OTHECEHHOI K €€ UCXOJHOMY YPOBHIO, OT
BpeMeHM HaXOXeHMS ero B IyTU OT UCTOUHMKA
IIo HaGTI0IaTe sl B KOCMUYECKOM ITPOCTPAHCTBE, B
BUE OIHOM MEecsITOV CTeNneHHONM (YHKIUMU Bpe-
MeHMU B ITyTH, BBIPAXKEHHOTO B MUJUIMAPAax CBETO-
BBIX JIET, CO CTeNeHHBbIM MoKa3aTeseM OT 0,4 1o
0,25, B 3aBUCUMOCTH OT MPOIO/KUTETLHOCTI Bpe-
MEHM HaXOXOeHMs KBaHTa B ITYTH.

IIpnnokeHust

/1/ BriepBble omy6aMKoBaHO B «Zeitschrift fur
Physik». 11, 377 (1922). BocnpousBogutcs o
@Opuaman A.A. Us6panHbie Tpymbel. —M: Hayka,
1966, C. 229-238.

/3 KOHTEKCTa M3JIOKEHWSI CTAaHOBUTCS SICHO,
YTO IOZ, «IIePUOIOM Mupa» A. ®puaMaH HOHUMA
BpeMsl TIpollefiiiee C MOMEHTa «COTBOPeHUs
Mupar:

«ITonb3ysice ouesudHoll aHanozuetl, 6yoem HA3bl-
8amb NPOMENCYMOK 8peMeHU, hoHadobusuiulics,
umo0bsl paduyc kpususxst om 0 dowen do R, speme-
HeM, npouwledwum om comeopeHust Mupa...

... Bpems, npoweduiee om comeopeHus Mupa, xa-
pakmepusyem epems, npouleduiee 0m MomeHma, Ko-
20a npocmparcmeo 6s110 mouxoti (R = 0), do HuiHel-
Hezo e20 cocmosHus (R = Ry); amo spems moxcem
0Oblmb 6eCKOHeuHbIM.». (C. 236)

Nuapimu cnoBamu, A. @puamaH npeajioxKuI Mma-
TeMaTuyeckoe O6GOCHOBaHME TEeOJOTUUECKOTO
KOHIIEIITa COTBOPEHMSI Mypa U3 Hudero (paduyc
kpususHol om 0). O6 3TOM OH IMPSIMO TOBOPUT B
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cBoeil kHure «Mup Kaxk IPOCTPAHCTBO U BpeMs»
(M.: Hayka, 1965, c. 100).

«... Sensiemcs 603MOMCHBIM MAKIHKE 2080PUMb O
COMBOpeHUU MUpa «u3 HU4Yez0», HO 6Ce MO0 NoKda
JOJIHCHO paccmampusams Kaxk Kypve3Hole (pakmel, He
Mozyuiue 6b1mb CONUOHO NOOMBePHOEHHbIMU HEedo-
CMAamoyHsIM ACMPOHOMUUECKUM IKCNEPUMEHMATb-
HbLM Mamepuanom.»

To, 4TO 3TO TIpeIoskeHNe HAIIO TaKO¥ IMNPO-
KUii OTKJIMK B Hay4YHOI cpejie, BbI3bIBAET, MSTKO
roBopsi, HefoyMmeHne. @akTuuecky, Ppuama rne-
PeIOKMJI BETXO03aBETHBII MM O COTBOpEHUMU
MMpa Ha SI3bIK HAYYHO TePMUHOJIOTUN.

B cBs3u ¢ atum O. K. [I0aKOBCKMIT B CBOEI pa-
6ore ot 7 despans 1935 r. «bubausa U HayIHbIE
TeHAeHUMM 3anana» (Ouepku o BcesleHHO. — Ka-
jyra, 3onotas amues, 2001, c¢. 284), B 4aCTHOCTH,
nycant:

«He me e au 3mo wecms OHeli meopeHus
(Mosvko npenodHecéHHble 8 Opyzom 00pase)?»

OKOHYATe/JIbHO KOHILIENT Teopuu <«BobInoro
B3pbIBa» ObL1 chopmynmupoBad 'amoBeim I'. A. B
pa6otax: Pacmmpsiromasicss BeceseHHast 1 Ipouc-
XoxmeHue aymeMeHTOB //Physical Review Journals.
70, 572 (1946); [TpoucxokaeHye 3JIeMEHTOB U pas3-
nIeneHue ranakTuk //Physical Review Journals. 74,
505 (1948); O pensITMBUCTCKOM KOCMOTOHMM //Rev.
Mod. Phys. 21, 367 (1949), roe pa3Bui 1aer0 KOH-
LIeHTpaluy Macchbl BceleHHOI B TOUKe CUHTYIISP-
HOCTH.

Nnerw «KOCMUUYECKOTO £iila», («I1epBUYHOTO
atoMma», ppaHii. I’atome primitif) ¢ maccoit 5*10%
CoJiHII, KOTOPYIO UCMH0J/Ib30Bal ['aMOB B CBOUX pa-
6orax, B 1931 r. mpemmoxun ab6at K. JlemeTp
(1960 — 1966 rr. pe3upaeHT Ilanckoi akagemuun
HayK) B CTaTbe «BO3HMKHOBEHME MMpPA C TOUKU
3peHusI KBAaHTOBOI TeOpUM».

He otcropga nu Teonormdyeckue Kopuu TBB u
OTO?

/2/ DBonbliasg poccuiickasi SHUUKIOMEIUS
https://bigenc.ru/c/vozrast-vselennoi-
7078ff?ysclid=Ishreh6rss187746290.

/3/ Lira, Nicolas; Iono, Daisuke; Oliver, Amy c.;
Ferreira, Barbara (2022-04-07). «Astronomers De-
tect Most Distant Galaxy Candidate Yet».

/4/v =c{[(1+z)? - 1] /[(1+z)* + 1]}. ABTOpa 3TOTO
peliieHust HAiTU He yaanoch. CeroHs OHO CUMTA-
eTcst 06I1IeM3BECTHBIM.

VpaBHeHMe BbIBEJIEHO Ha OCHOBe Ipeobpaso-
BaHMs JIlopeHIa CHenMaNbHO IJjIsI 060CHOBAHUS
MpeleIbHOCTU JBUKEHMSI CO CKOPOCTbIO CBeTa,
Ui ycTpaHeHus1 TpoTuBopeuus sdbdekra [o-
TIepa, KOTOPbIN JOIyCcKaeT ABVKeHMe TIPU V > C: Z
= V/C, TaK KaK OH BBIBOOWJCS A BO3OYIIHOM

Cpenpl, Toe CKOPOCTb ABMKEHMSI 00bEKTa MOTIJIa
MpeBbIlIaTh  CKOPOCTb  ABUKEHUS  3BYKOBOM
BOJIHBI. TakMM 06pa3oMm, ecyiu [loriep OCHOBBIBA
CBOJi BBIBOJ, Ha (DMU3MUECKOI peasbHOCTH, TO TO-
ciemoBaTeny JMHINTENHA yKe MaHUITYJIMpPOBaIn
MaTeMaTMKOI [Jjisi  COIJIaCOBAaHUSI  peaibHbIX
HabJII0ieHN ¢ BUPTYAIbHOM MOJIEJbI0 pacIIvpsi-
olericst BecenmeHHOTA.

/5/ IsxopaaHo bpyHo. M3rHanue TopskecTBYIO-
mero 3Beps. — C.-Iletepbypr: Oruu, 1914; ATHU,
1997. C. 20-22.

/6/ M.B. JlomoHOcoB «M36paHHble Guitocod-
CcKue rnipousBenenus» // l'ocriomntusgar, Mocksa,
1950r. C.155-163.

/7/ https://archive.org/details/karno _fire

/8/ https://www.aanda.org/articles/aa/full_htm
1/2023/11/2a47556-23/aa47556-23.html

https://strangeplanet.ru/2023/08/04/3aramou-
Hasi-3Be37a-MOTpa-yKa3bIBaeT-
Ha/?ysclid=Ishtia4ien183577575

Tak >ke B 9TOM BOIIPOCE MOKHO COCJIAThCS Ha
3Be3ny AB8 (SMC WRS8), koTopas siBjisieTCs IBO-
HOJ1 3Be3/0Ji B Majiom MarejjiaHoBOM o6Jj1ake, Ha
pacctosiHum 197 ThIC. CB. JIET, C OAMHHBIMU BOJIH
usnaydenust 205 MRM 1 1304 MKM, uTO o Jloriepy
IOJDKHO pacCMaTpMBATbCA KaK MPUOTIDKeHUEe K
ConHuy.

/9/ Kommpomucc 6bUT HaiifieH 1o CpemgHei Me-
TaJZIMYHOCTU 3JIeMeHTOB. boJiee jierkue 1mo oTHO-
IIEHUIO K JKee3y 3JIeMeHThl MMeJu 60jiee BbICO-
KYI0 MeTVIMYHOCTh, UTO MO3BOIUIIO UCCIeA0Ba-
TeJISIM, CKpemnsl cepAlie, COTIaCUThCS Ha TOMYCTU-
MOe CHIMKeHMe BO3pacTa 3Be3[Ibl, XOTs (GaKkTuie-
CKMIT BO3pacT HaJo OINpenessiTb MMEHHO I0 Me-
TIIMYHOCTM >Kejie3a, KaK KOHEeYHOTOo IMPOJyKTa
TepMOSITIEPHOTO CHHTe3a. DJIeMeHThI, TsiKeses
HUKeJISI Y)Ke SIBJISIIOTCS TPOAYKTaMU <«HENTPOH-
HOJVi» 60MOapaAMPOBKY, KOTOPAsI IMPOXOAUT C I10-
IJIolI[eHMeM SHepruy BO BpeMs CMHTe3a, UTo, 04e-
BUHO, TIPUBOAUT K TMOHMKEHUIO TeMIlepaTypbl
3Be3/Ibl.

3asBMB 0 Bo3pacTe 14,5 Mupp, CB. JIeT, MCCIe0-
BaTe/IM HAAEesIMCh, UTO YAACTCS TOTOBOPUTHCS C
HayYHBIM COOOIIECTBOM O CHVKEHUY MMOCTOSTHHO
Xa66sa 10 ypoBHs 69 KM/c. He yianocs, i OHM BbI-
HYKIeHbI ObIIV COTIaCUTHCS Ha 72,5 KM/C.

/10/ 3axBaTkuH A.}O. AHaKCMMaHAp — OCHOBO-
TOJIOKHMUK KOCMOJIOTUM // AKTyalibHbIEe UCCIIe[0-
BaHus. 2024. N21 (183). C. 41-47.

/11/ 3axBaTkuH A.I0. Kuneprus // AkTyanbHbie
ucciaegoBanus. 2023. N249 (179). U.1. C. 9-15.

/12/Tlnank M. U36panHbie Tpyabl. — M.: Hayka,
1975. C. 265.
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/13/ Zwicky F. On the redshift of spectral lines
through interstellar space. Proc Natl Acad Sci USA.
1929 Oct 15;15(10):773-9. doi:
10.1073/pnas.15.10.773.

/14/ Ha ypoBeHb TeOpeTuueckoii MoATrOTOBKU
®. [IBMKKM B 0OCYy:KmaeMOM BOIIpoce oGpaliaer
BHMMaHMe ero cienylollee 3aMmevanme: «HakoHel,
Moxcem Obimb UHMEPECHO U3YUUMb 2pasumayuoH-
Hoe conpomusesieHue, O0Ka3bl8aemoe C8emom Hda
ceen.»

VIHBIMM CJIOBAMM, OH ¥ CaM MOHMMAJ, 4TO 3¢-
(dbexTOM pacceuBaHMs CBETA B ra3oBOJ cpefie, Ipu
ero (aKTMUEeCKOM BBICOKO KOHTPACTHOCTH,
HaOJII0[JaeMblif YPOBEHb «KPACHOTO CMEIIEHWSI»
OOBSICHUTh HEBO3MOXKHO, ITO3TOMY M TIPEIJIOKIIT
paccMmoTpeTh 3(GeKT TOPMOKEHUSI CBETA O CBET,
U3JTy4aeMblii  MepIeHAUKYISIPHO  OBVDKEHUIO
HabmogaeMoro GoToHa, He IPUBJIEKass COMHU-
TeJbHOE pacllVpeHue MPoCTpaHCTBa. Vmest 6e3-
YCJIOBHO OpUTMHAJIbHASA, HO MaJI0 BEPOSITHO, UTO
€€ MOXKHO OyJIeT KaK-TO 3KCIIEPUMEHTAIBHO IO -
TBEPAUTb WJIU OTIPOBEPTHYTh.

Bmecre ¢ TeMm, clieflyeT OTMETUTD, UTO IIpeIio-
JoxkeHue LIBUKKM 0 pacceMBaHUM 9HEPTUM Ha aTo-
MapHOM BellecTBe He 6eCITOYBeHHbI. [1py IJI0THO-
¢ty Habmogaemolt BecenenHoit Ha ypoBHe 7,42*10°
28 gr/m® OOMH IIPOTOH 3aHMMAET IIPOCTPAHCTBO
0KO0JI0 2,25 M3. BeposITHOCTb TOTO, UTO Ha PacCTo-
sy 10000 Am orTuueckuii GOTOH BCTPETUT Ha
CBOEM ITyTU MPOTOH (aTOM BOOOPOAA), C YUYETOM
MOABMKHOCTY KOCMUYECKUX OOBbEKTOB CO CKOPO-
ctsamu Ha ypoBHe 1000 km/c, He mipeBbiiiaeT 10%.
Wusimu cimoBamu, 90 13 100 GOTOHOB, BhIIIETIINX
13 00JIaCTU «PeIUKTOBOTO U3TyUeHUsT», IIpU OJ1a-
TOIPUSITHBIX YCJIOBUSIX, MOTYT IOWTY 10 HAGIIOHa-
tens. Ha rayoune 50000 Am, BeposiTHeil Bcero,
HaObJII0JATeNM CTOJKHYTCS C KOCMMYECKO HEIpo-
HUIIAEMOCTHIO, HO 3TO He OyIeT 03HavaTh, YTO 3a
3TUM TOpPU30HTOM BceseHHass 3akoHuMTCsS. OHA
6ecKoHevHa.

/15/ OgHMM U3 TIepBbIX, COMHEHME B CIIpaBe[-
JIMBOCTU BBIBOAOB A. DIHIIITElHA BbICKa3aj IIPO-
deccop H.II. Kactepun B pabote «O HecocTos-
TeIbHOCTY MPUHIMUIIA OTHOCUTENBHOCTU A. DViH-
mreriHa» («3anmMcku HoBopoCCuiicKoro yuHuBepcu-
Teta», Opecca, 1917 r.).

Tak win MHaUe, OTPULIATESbHO B OTHOIIEHUM
OTO BbICKA3bIBA/JIMCh MHOTHME Y4Y€Hble C MUPO-
BBIMUM MMEeHaMM, 4YTO HaIIJIO CBOE OTPakeH!e B pe-
meHue HobGeneBCKOTO KOMUTETA, KOTOPDIiA, MTPU-
cykpas A. diHmteitny nmpemuio 1921 r, 06 OTO
MyGJIMYHO He YIIOMSIHYJI, CUMTasl €€ COMHUTE/Tb-
HOJA.

B 1931 r. 102 yueHbIX 13 pa3HbIX CTPaH y4yacT-
BOBa/M B myOsuKanuu c6opHmuka «CTO aBTOPOB
IMPOTUB JVMHINTEHA» MOJ, pemakiyeil aBCTPUil-
CKOro yuyéHoro Pymonbda BajiHmanHa, aBTOpa
KHUTU <«[IpOTUB 3IHINTEIIHOBCKONM pesITUBU3a-
UMM BpeMeHM U TpocTpaHcTBar (1919), roe 6nu1n
NpefCcTaBIeHbl [0Ka3aTe/lbCTBA, Kak HE COCTOSI-
TeJIbHOCTY camMo¥t Teopuu JMHINTEHA, TaK U HaK-
TOB HEAOMYCTYMMOIO JaBJIeHNSI Ha 00IeCTBEHHOe
MHEHMe I10 €€ pacIpoCTpaHeHUIO.

Korpa JitHiITeliHa TOMIPOCUIU TIPOKOMMEHTU -
pOBaTh 3Ty KHUTY, OH OTBETUJI, UTO IJISI TTOOeIbI
HaJ, Teopuell OTHOCUTENbHOCTM He HyXHO 100
YYEeHBIX, JOCTaTOYHO OJHOTO daxra.
(https://www.britannica.com/biography/Albert-
Einstein/Nazi-backlash-and-coming-to-America).
CerogHs 3TOT (aKT CyIllecTByeT U Ipe/CcTaBIeH
IaHHBIM OTKPBITHEM. BTOpOIi hakT mpegocTaBumia
cama BceneHHas.

Tak, Hama 'amakTuka «MJieUHbIl TyTh» BXOOUT
B TPYIITYy TaK Ha3biBaeMbIX «MeCTHBIX TraJlaKTUK».
Bcst aTa rpynma ABUXKETCS B CTOPOHY CKOTUIEHMS
IPYroil rajaakTM4YecKOi rpymnmnbl «Beamkuii At-
TpakTop» €O ckopocThio 600-650 kM/c. B cBoIO
ouepenb, «Beamkuii ATTpakTop» B cocTaBe Oojiee
KPYITHOV TPYIIbI TalakTUK «JIlaHMaKesi» ¢ TOI ke
CKOPOCTBIO IBVOKETCSI B HAMPaBJIEHUM 3BE3THOTO
cBepxckorieHus: «llemm». PaccrossHue mexny
«Ieru» U1 LeHTpoM «MJIEUHOTO IMyTU» OLIEHUBA-
ercst B 650 MJIH. CB. JIeT.

Ucxopst n3 Toro, 4YTo BCSI 3TA TPYIINA raJakTUK
HaXOJWUTCS Ha MPSIMOV IMHUM, MOXHO MPEATIIOo-
SKUTh, UTO pacCTOsIHME MeXAy «MJIeuHbIM ITyTeM»
u «Illerm» mipeacTaBisieT coboit ¢pparMeHT MeTa-
raJIaKTMYEeCKOi OpOUTHI B OAMH Tpamyc. VIHbIMM
CJI0BaMM, BCe TajJakTUKM, OBUTAKOIIMECS HA 3TOM
YPOBHE B OLHY CTOPOHY, HAXOISTCSI HA MeTarajak-
TUYECKOI OpOUTe pamuycoM, OIpenessieMbIM U3
BBIPAKEHMUSI:

R = (1*360)/(2*m*a)
rae

| - nnuua gyru (0,65 Am)

o — yroJ BepuyHsel 1yru (1 rpamyc)

R =(0,65%360)/(2*m*1) = 37,242 Am.

Takum o6pasomM, Hama CojHeYHas cucTeMa
HaXOJWUTCS OT LleHTpa MeTaranakTuku Ha paccTo-
SIHUM He MeHee 37,2 AM. 1 310 Bcero juib ¢par-
MEHT IpPYroit opouTHI ¢ paguycoMm He MeHee 2130
Am, 1 TaKk ganee 10 6eCKOHEYHOCTH.

/16/ OtHocuTenbHast (ymenabHas) QaHeprus:
OTHOIIIEHME abCOIOTHOV (haHepruy, Kak pasHo-
CTY SHEPTUU CUCTEMBI B COCTOSIHMSIX 1 1 2, K ab6Co-
JIIOTHOMY 3HaY€HUI0 SHEePTUU B COCTOSTHUM 1.

Doy = (E1 - Ez)/E1 =1 - (er/e0)
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/17/Tron, — rurarof,. B kauecTBe e JUMHUIIBI KOC-
MMUYECKOr0 BpeMeHM MpeJaraercs TepMuUH «Ap-
BUyM» (AM) — MMSI MU(GUUECKOTO MEPCOHAXKa B
nryMepckoit Mmmu@osiorum, B CMbICIOBOM IE€peBo/ie
- «AHTUJIOMTYMK». B pycckoMm pedeBoM o6opoTe
«aM» COOTBETCTBYET MOHSATUIO «CheM», YTO acCo-
IUUPYETCS C TePMMHOM «(daHeprus» (MorIolie-
HUe; Ip. BGvatogtevepyela / IMOETb+IHEPTUST).

/18/ TemrmiepaTypa «peJIMKTOBOTO U3TyUYeHUSI» B
HaCcToslllee BpeMsl YCTAHOBJA€HA HA YpOBHE
2,72548 +0,00057 °K («M3puUIeHICKUIT YHUBEPCH-
TeT», «lleHTp KocMUYeckux IojeToB uMmenu I'of-
napnar, 1.1k, dukceH AcTpodusndecKkuii KypHa
707: 916-920, 20009.
https://arxiv.org/abs/0911.1955).

B cooTBercTBMM ¢ ypaBHeHuMem BuHa
(Ar=2897,8/T; MKM), 5TO 3HaU€HME COOTBETCTBYET
IJIMHe BOMHBI At = 1063,2 MKM, KOTOpO€e MCIOJIb-
30BaHO aBTOPOM JJIs1 CTAHAAPTHON «IIKajbl Bpe-
MeHM KOCMUYECKMX MacIITaboB o haHepTum».

IMocrostyuast Buua - 2,897771955%10° m*K
(https://physics.nist.gov/cgi-
bin/cuu/Value?bwien).

/19/ YpoBeHb 3HepreTUYecKux morepb, chop-
MYJIMPOBAHHBIN «IIKAJION BpeMeHU KOCMUUECKUX
MacHITaboB 1Mo haHeprum», COOTBETCTBYET ABIKE-
HMIO CO CKOPOCTBIO CBETa, HO SHEpreTuYecKue mno-
Tepu MpU JBUKEHUM B IPOCTPAHCTBE XapaKTePHbI
U IS APYTUX CKOPOCTel, HO C MHBIM YPOBHEM.
ITpy aBUKEHUM OOBEKTOB C MEHBIIEH CKOPOCTDHIO
IOTEePU COOTBETCTBEHHO OYIyT MEHbIIIe, U HA060-
POT, C YBeJIMUEHMEM CKOPOCTHU, TTIOTEpU OYIYT BO3-
pacTaTth, T. €. cAelyeT MPenIoa0XUTb, UTO TpU
OBIDKEHUSIX CO CBEPXCBETOBBIMM CKOPOCTSIMU
MPOJIO/IKUTEbHOCTD «KM3HEHHOTO I[MKJIa» 3J1eK-
TPOMAarHMTHBIX KBAHTOB OYIEeT COKpaIlaThCsl, HO,
YUUTHIBASI YyBeJMUeHMe CKOPOCTH, IIPOCTpaH-
CTBEHHAs XapaKTepPUCTHUKA IBVDKEHUSI MOXKET U He
MEHSIThCS.

YcTaHOB/IEHHbIN IKa0V (4) TIpeae/bHbIN ypo-
BeHb B 10000 AM sBJisieTCS JUIIb MaTeMaTuye-
CKMM OTPaHMYEHMEM U He PaCMpOoCTPaHsSIeTcsl Ha
peasibHbIe pasmepbl BceleHHOIi, KoTopas 6ecko-
HEYHO MPOCTUPAETCS 3a 3TON YCJIOBHOW TpPaHM-
1eit. Y XoTs Mbl MOKeM Ha6/II0IaTh KOCMUUECKIE
00BEKTHI 38 ITOV I'PAHUIIEIN, C IIMHHO BOTHBI 13-
JyuyeHus 6osee 22 cM, ONpeIeIUTb PACCTOSHME 10
HMX [I0KA HE MPeJICTaBJISIeTCSI BOSMOKHBIM.

Bo3MoOKHO, CymiecTByeT (YHKIMSA, KOTOpas
CMOXeT OMKCaTh MOJYYEeHHYI0 3aBUCUMOCTb U3-
MeHeHus paxepruu rmpu 6eckorevynom T, HO, ove-
BUIHO, €€ OTBhICKaHMe — 3Ta 3aJava yxe AJsl ciie-
OYIOIIMX ITOKOJIEHU YUYEHBIX.

/20/ http://www.astronet.ru/db/msg/1284617

[IpencraBieHHass Ha PUCYHKE 3aBUCUMOCTD
«KPacCHOTO CMeIleHMsI» OT PACCTOSIHUSI B MJIPT, CB.
JIeT He nuHeliHa. Hu HailTu, HU BOCCTAHOBUTD aJl-
TOPUTM UCIIOb30BaHHOTO PACYETA HE YAAI0Ch.

[Tpu moncKe MCTOUHMKA PaCUETA MTPUBEAEHHONM
Tabmuiel O6HAapYKMI paboTy akamemmka PAH
(1992) 0. H. TTapuiickoro, cbiHa YWieH-KOPPEeCIIOH-
ment AH CCCP H. H. Tlapwuiickoro, KOTOpbIi B
cBoeii paboTe «PaguoBceieHHasI C BBICOKMM Kpac-
HBIM CMelleHneM» //AKTyajbHbIe TEMbI acTPOPu-
3uku. 2001. Copunrep. ctp. 223. ISBN 978-0-7923-
6856-4, IPUBOAUT CIEIYIONIYIO 3aBUCUMOCTD: T =
(2/3)Ho(1 + z)¥3, xoTopas ripu Hy = 1000/13,8 = 72,5
KM/C JA€T CaeyIolye pe3yJbTaThl:

102,6 Am - l'anaktuka MoTtpa EMO J041608.8-
240358 (119 Am)

247,7 Am - Tanmaktuka GN-z11 B co3Be3auu
Bonbmioit Megsenuiibl (252,4 Am)

284,4 Am - Tamaktuka HD1 B co3Be3mguu
CekcraHTa (263,7 Am).

Bo3smoxkHo, uTo ITapmiickuii OCHOBBIBAJ CBOM
pacueTr Ha Bo3spacrte Bcenennoit 13,54 Am ¢ Hy =
73,86 xm/c, Torga mist GN-z11 T = 252,3 AMm, uTo
COOTBETCTBYET 3HAUEHUIO NMPUBEAEHHOMY B Tab-
nute 1. To ectsb yke B 2001 r. y akageMuka 66110
NpeACTaBlIeHMe O peanbHbIX PacCTOSIHUSX II0
Hab/II0JaeMoOMy «KpacHOMY cMelieHnio». Ho, mo-
CKOJIbKY, TOJIyUeHHBI Pe3y/lbTaT MPOTUBOPEUNIT
YCTaHOBJIEHHOMY BO3pacTy BceneHHoii B 13,8 Am,
9Ta paboTa Tak M OCTaJaCh HAYYHBIM KyPhE3OM.

/21/ Ha rOpu30HTEe TPUTOHOMETPUYECKOro Ia-
paJliakca sHepreTuyeckue IoTepyu OT PaCcCTOSTHUS
HaOMIOMEHUsT  COOTBETCTBYIOT  HAOJIOaeMoii
IiHe BostHbI 1,000732, (5504 A).

/22/ B KauecTBe Ao IipMHMUMaeTcs 3HaueHue 0,37
MKM LIEHTpa CIeKTpa MepBOro cekropa. B kaue-
CTBe Ar IPMHMMAETCSI 3HaYeHMe IJIMHHOrO Kpasi
CIeKTpa TeKylllero CeKTopa.

/23/ Ecnu O OLleHKU «KPAaCHOTO CMeIleHMsI»
lanaktvkyn HD1 nipyuHMMAaCs LEHTP COJTHEUYHOTO
CITeKTpa C AJIMHOI BOJHBI 0,55 MKM, TO Habmona-
eMasl JJIMHA BOJIHBI MCTOYHMKA ObLIa, OUEBUIHO,
7,85 MKM, UTO IIO «IIIKaJie BpeMeHM 110 haHeprum»
COOTBETCTBYET 4 CeKTOPY MePBOIi rpyrme (KOpOT-
KU1 Kpaii), ¢ IpegBapuUTeIbHON OL|eHKOI BpeMeH-
Horo uHTepBaia 280 — 400 Am. Ho, eciim ucxonHast
IJIMHA BOJIHBI MCTOUYHMKA 6b11a 0,145 MKM, TO ¢a-
Heprug ero orona pasHa 0,9815, uTo o Tabauile
1 maér 3nauenne 408 Am, a ipu Ao = 1,050 A, cooT-
BETCTBEHHO, I10 Toi1 ke Tabuie 220 Am. To ecTb,
JOCTOBEPHBIV MHTEPBaJ 151 3TOr0 M3MepeHus CO-
oTBeTCcTBYeT 220 + 408 AM.

B cBsI3M ¢ 9TMM, HEOOXOAMMO PEKOMEHI0BATh
Mpy  MyOaMKaUuUsIX CBeAeHuii O HabJgaeMbIX
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KOCMUUECKIUX 00bEKTaX, B 00513aTe/IbHOM MOPSIIKe
yKasblBaTh HAOJMIOJaeMyI0 [JIMHY BOJHbI VI
SHEPTUIO U3TYUeHMsI, YTOOBI JII0O0/ MHTEpPeCyIo-
IIUIACS 3TUM BOMIPOCOM MOT CaMOCTOSITE/IbHO
OIlpeieJIUTh MECTOIIOJIOKEHME MCTOYHMKA OTHO-
cuteabHo CojiHIIa. TO 0COOEHHO BaykKHO, €C/u
YUUTBIBATD, UTO MPU M3MEHEeHUU «KpPaCHOTO CMe-
ueHusi» B cnekrpe I'anaktuky HD1 Bcero Ha 0,01
BpeMeHHOJi MHTepBaja M3MeHseTcsl mouTtu Ha 40
MJIH CB. JIeT.

/24/ BeposSITHO, TaKUM MapKepoOM MOKET ObITh
UHOUBUAYA/IbHAS CIIeKTpOrpaMMa UCTOUHMKA, Xa-
paKTepHast Jisl YpOBHSI U3JIyYeHUSI B 06J1aCTU TPU-
TOHOMETPUYECKOTO Mapalyiakca, CpaBHMBAsI KOTO-
pyio co crekTporpammori COlHIIA MOXKHO OymeT
OIpeJie/IUTh YPOBEHDb MCXOIHOTO CIIeKTpa HabJII0-
IlaeMoro o6’beKTa, M, yXKe OTTAJIKMBASCh OT ITOTO
3HAYEeHMs, OINpPeAessaTh PacCTOSIHME OO0 HEro II0
«IIIKaJie BpeMeHM KOCMMYECKMX MAacCIITaboB IO
ypoBHIO (aHeprum». [ 3TOr0 HE06XOAMMO

CPaBHUTh OOBEKTBI C OJMHAKOBBIMM YPOBHSIMU
CIIEKTPOB B 06JIACTM TPUTOHOMETPUYECKOTO Ta-
payutakca u 3a ero npegenamu. OTIUUusI B CIIEK-
TporpaMMax 3TUX CIIEKTPOB U OYyAYyT MCKOMBIM
MapKepoM.

/25/ «[IpUHLIUIT 3BPUCTUUYECKOTO MUHMMA-
J3Ma» MO3BOJISIET CPaBHMBATh aJlbTepHAaTUBHbBIE
TUIIOTE3bI: Ta, KOTOpash WMCIOJb3yeT MeHbIlee
YMCIO0 apryMeHTOB IJjisI OObSICHEHMUs OOJIbILIEero
yyciaa HabaogaeMbix (GakToB, 6MKe K MCTUH-
HOMY OTPaskKeHUIO AeiCTBUTEIBHOCTH!.

/26/ B aTOM ciydae, A0 BblJleJieHUsI MapKepoB
MCXOJTHOTO U3JIy4eHMsl, Ha MIEPBOM 3Talle MOXHO
BOCITOJIb30BaThCSI CTAHOAPTHBIM YPOBHEM COJI-
HEYHOro CBeTa, M OT HEero OIpeaesisaTh YCIOBHOE
paccTosiHMe. B manbHejilieM, Korga Takue Map-
Kepbl OYAyT 0OHAapYKeHbI, MOKHO ITPOBECTYU KOP-
PEeKTUPOBKY  (PAaKTMUECKOTO MECTOIOJIOKEHUS
KasKIOro Hab/II0IaeMoro 00beKra.

ZAKHVATKIN Alexander Yurievich
Russia, Balashikha

DESCRIPTION OF THE SCIENTIFIC DISCOVERY
"COSMIC SCALE TIME SCALE ACCORDING TO THE LEVEL OF FANERGY"

Abstract. The text of the description of the scientific discovery "The time scale of cosmic masses according to
the level of fanergy" is published, which, based on well-known theoretical positions and observed facts, leads to the
conclusion that the modern theory of the "Big Bang" based on A. Einstein's general theory of relativity is invalid and
the need to adopt a new scientific paradigm of the structure of the Universe based on the concept of the infinite

stationary discrete space.

Keywords: Big Bang theory, redshift, relic radiation, reality, space, concept, model, energy, phanergy, Planck

equation, energy conservation law.
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JISIJTIMH Anekceii BacunbeBuu
Poccus, Tynbckast 0671acTh, I. [lleknHO

TEOPUSA CTABUJIBHBIX YACTNL],

AHHOmauusa. B danHoli cmamee paccmampusaemcs udest 0 mom, 4umo HabaodeHue 3a NPUPOOHbIMU S61eHU-
AMU MOMcem npugecmu K co30aHuio meopuu, COCOOHOL 00BCHUMB U NPeACKA3amb Pe3yabmamol IKCNEPUMEHMO08
u dpyeue senerus. O6cyxcdaemcs KOHYenyust NPOCMpancmed, Xapaxmepusyouiezocss NJI0MmHOCMb0 — KoJauue-

CMB0OM 3Hepzuu 00HOPOOHO020 NOJISL 8 eOUHULE 06BEMA.

Kntouesnte cnoea: Ha6moaeHue, npupoaHoe sl8J1IeHUe, meopus, IKCnepumeHm, npocmpaHcmaeo, njiomHocmse,

JHepzaus.

abyogeHne 3a MOCTOSTHHBIM SIBJIEHUEM B

[Ilpupone CTPOUT TEOPUIO ITOTO SIBJIEHUS.

Eciu 3ta Teopusi BepHa, TO OHa [JOJDKHA
ONMCBIBATh M MPEACKa3blBaTh OPYIrUe SIBIEHUS U
pes3yJbTaThbl 3KCIIEPUMEHTOB.

[TpocTpaHCTBO MyCTHIM He 6biBaeT. OHA U3 Xa-
PaKTepPUCTUK IPOCTPAHCTBA — €0 IVIOTHOCTB, T. €.
KOJIMYeCTBO SHepPruy OSHOPOLHOTO IOJS B edu-
Hulle o6beMa mpocTpaHcTBa. Bes BeenmeHHas cy-
IIeCTBYET B YacTIX U GopMax 3TOi SHepruu, us-
BECTHBIX M He M3BECTHBIX HAYKe.

BceMm u3BecTHO siBjeHMe TOpHa#O. VI3 HabIo-
JleHuit 3a HUM BUJHO, KaK IOIaBllee Ha ero MyTu
B LIEHTP BUXPS CTPOEHME OTPhIBAETCS OT 3eMJIU U
BbUIETaeT BBepx 00JIOMKaMy B pa3Hble CTOPOHBI.
3axBaT CTPOEHUS IPOUCXOOUT B Pa3PEREHHYIO
IIJIOTHOCTD BO3/yXa IIPY BUXPEBOM ABMKEHUM Ca-
Moro Bo3gyxa. Ho eciiu He GyzeT B IieHTpe U CTPO-
eHMSI M 3eM/IM, paspekeHyue 3aloJHUTCSI CaMUM
BO3[TyXOM C BHEIIHUX CTOPOH TOPHAaJ0 ¢ 06pa3o-
BaHMeEM OPTOTOHAJIbHO 3aMKHYTBIX IpPYT Ha pyra
BUXDEBBIX IT0JIell BO3IyXa U JBIDKeHMEM TOPHAIO
B CTOPOHY, OTKYZa IPOUCXOAUT 3aIll0JIHEHe pas-
pexxeHHOCTH. O6pa3oBaHuUsT BUXpPEil, IO BbIBOZAM
HabJIo1aTesnel, MPOUCXOOUT TIPU BCTPEUHBIX I10-
TOKax BO34yxa.

ITo Mmogeny TOpHALO, IO HallleMy IpeJCTaBe-
HUIO, B OMHOPOJSHOM IT10JIe 06pa3yloTcs U POTOHBI,
KOTOpbIE COCTOSIT M3 OPTOTOHAJbHO 3aMKHYTBIX
IPYT Ha Ipyra BUXPEBbIX Nojeil. OnuH U3 BUXpeil
HAa3BaH 3J1eKTPUYECKUM, JPYTroil MarHUTHBIM.

3aMeHMM Cpelly C IVIOTHOCTBIO BO3AyXa Ha
IUIOTHOCTb OJHOPONHOro mosisd. Tak Kak ¢GoTOH
(TOpHAZ0) OABUKETCSI B CTOPOHY, OTKYZ,A ITPOUCXO-
IUT 3allojIHeHMe pa3pekeHHOCTH, a [BMKeHUe
MPOUCXOIUT B OLHOPOLHOM I10Jie, CKOPOCTb I BU-
skeHMsI poToHa nmocrosiHHa. Ecyin kakoit-To ncrou-
HUK U3Ty4Ymi HOTOH, K IBVKeHUIO POTOHA UCTOY-
HMK HMKaKoro OTHOLIeHMs He umeeT. [Ipu TakoM

IBVskeHUM GOTOH MMeeT BUJ «YUepHOW OBIPbI»,
IIeHTP KOTOPOJ 3arloHSEeTCsSI OJHOPOJHBIM II0-
JieM.

Tak Kak MarHUTHbIE U 3INEKTPUUYECKME TO0JIS
OPTOTOHAJBHBI APYT K APYTY, OymeM paccMaTpu-
BaTh MPOCTPAHCTBEHHYIO MoAeab HOTOHA U ApPY-
TMX CTaOWIBHBIX YaCTUIl KaK LWIMHAPUYECKOE
KOJIbLIO (TOp), Ile MarHUTHBIN pagnuyc | — paguyc
MONEePEYHOT0 CeYeHMsl Topa, JIeKTPUUECKUil pa-
INYC r — PacCTOSTHME OT I[eHTpa Topa J0 OCU Bpa-
IieHUs] MarHUTHOTO Tosisl. Takasi Mojesib mpe-
CTaBJISIETCS KaK TOK M0 KPYyrOBOMY IIPOBOJAY, BO-
KPYT KOTOPOTO BpallaeTcs MarHUTHOe IOJIE.

Mepa MHepuuMm TOpa — Macca ONpenessieTcs
npubopoM HabIIOaATe IS B 3aBUCMMOCTH OT I0JIO-
BUHBI CEUeHMS TOpA 0 KPYTOBOMY KOJIbITY IIUPU-
HOI 2] U cpeIHUM paguyCoOM 7'

my = 2mlrk )
rae k — xko3dduiMeHT pa3sMepHOCTU B CUCTEMeE
CI'C paBeH k = 1CML2.

«[Ipupona macchl — OfHA U3 BOKHENIINUX ellle
He pellleHHbIX 3ajau Gu3uku. [IpUHSITO CUMTATD,
YTO Macca 3JIeMeHTapHO YaCTULIbI OIIpeJlessIeTCs
MOJISIMU, KOTOpble C Heil CBsI3aHbI (37eKTpoMar-
HUTHBIMU, U Ip.). OOHAKO KOJMUYEeCTBEHHas Teo-
pus Macchl ellfe He co3fiaHa. He cymiecTByeT Tak ke
TeopuM, OOBICHSIONIEN, TOUeMy MacChl 3JIeMeH-
TapHbIX YaCTUI[ 00pasyioT OUCKPETHLIN CIIEKTP
3HAUYeHMit, U TeM 6oJiee TMO3BOJISIONIEN Ompere-
JIUTD 9TOT CITeKTP» [2, ¢. 393]. Hu omHa 13 pusmye-
CKUX Teopuii He BBIUMCAWIA CYIIECTBYIOIINE B
IMpupope cTabuabHbIE 3J€MEeHTApHbIE YACTUIIBI.
Bce n3BecTHbIE CTAOWIbHBIE YACTULIBI U UX MACChHI
ompeJessIACh [0 Pe3yabTaTaM 3KCIIePUMEHTOB.

Tak KaK 3HaueHUsI paguycoB y (PoToOHA paBHBbI,
MOMEHTBI KOJIMYeCTBa ABVOKeHUSI 1)1l K&K OTo ero
pamuyca paBHBbI, UTO ¢ npumeHeHueM (1) 3anm-
hieTcs;

k2ml3c = k2nr3c =S, (2)



AKTYyaJbHBIe UCCTIeOBAHUS ¢ 2024. N28 (190)

[ddusuxa | 20

rie ¢ — CKOpPOCTb BpallleH! sl BUXPEBbIX Ioj1eit. Mo-
MEHT KOJMYEeCTBA ABVKEHMUS ONpPeneuM U3BECT-
HOJi BeJIMUMHOJ, paBHOV MOJ0BMHe 3HaueHus [1o-
CTOsSIHHOI I1aHKa;

Si=1 (3)

UncinenHoe 3HadyeHne IloctossHHOM InaHka 1o
IBYM paBHbIM paauycam ¢OTOHA paBHO ITOi
YIOBOEHHOJ BeJInuuHe. Ta MOCTOSIHHAST BBIUMCIISI-
Jlacb TI0 pe3yJibTaTaM 3KcrnepumeHToB. Ho mo-
MEeHT KOIMYeCTBa ABUKEHUS CYIleCcTByeT B MpO-
CTPAHCTBE C OMpPeIeIeHHO! MIOTHOCThIO U 06Yy-
CJIOBJIEH UMCJIEHHBIM 3HaueHMeM IJIOTHOCTH.

B 3aBucumocTu oT 3HaueHus1 I[loCTOSTHHOIM
[TnaHKa ¥ CKOPOCTU BpalleHus rmoJieii u3 (2) onpe-
IIeJISIIOTCST BeJIMYMHBI PafiyCcoB BUxXpeit ¢hoToHA:

3

= L =0.1409 - 10 2¢Mm
4mck ' ’

r="|——=0.1409 - 10 %cu )
Tak Kak (OTOH SIBJIIETCS CTAOMIBHON YacCTu-
1Ie1, painyChl €T0 BUXPEBBIX MOJIEI CTAOMIN3UPO-
BaHbl IIEHTPOOGEKHON M IIEHTPOCTPEMUTENIBHOIN
CWJIaMM C TIPOTMUBOIIOJNOXKHO HampaBJIeHHbIMU
IeicTBUSIMUA. [laBeHye eHTPOOESKHBIX CUJT yPaB-
HOBEIIMBAeTCsS JaBjeHueM I[eHTPOCTPEMUTEb-
HbIX CMJI, paBHBIM IIVIOTHOCTU 3HEPIUM I10J14d, KO-
TOPBIM 3aTI0JTHEHO MMPOCTPAHCTBO, T CTAOMIU3U-
pyetcs GOTOH M Apyrue CTaOMIbHbIE YACTUIIBI.
IOnsa ompepeyeHus 3TOM MJIOTHOCTU [OCTa-
TOYHO PacCMOTpeTh MapamMeTphbl AaBjeHus P ot
IIEHTPOOESKHBIX CUJL.
Cwna ueHTpobGeXHasi MeiiCTBYeT Ha IOBEpX-
HOCTb JiaBJieHMEM
F F
IaBieHyne IEeHTPOOEKHBIX CUI B CTAOUIbHOM
(dboToHe paBHO IOTHOCTU 3Hepruu D (1) Ha uHep-
LIMOHHOJ TTOBePXHOCTU (PoTOHA:
P =D(1) (6)
Taxk Kak MHepHIyaabHas Macca GoToHa ITPOTIop-
IMOHAJbHA MHEPUVOHHOV MOBEPXHOCTY (OTOHA
(1), Ast TIJIOTHOCTY SHEPTUU MOXKHO 3aIucaTh
(1) == (M)
ITo u3BeCTHBIM 3HAUYEHMSIM CKOPOCTU BUXpe-
BBIX TTOJIelt U paguyca MOMEHTa KOJaMuecTBa JBU-
skeHus1 B (GOTOHe OIpeJieiseTcss M IUIOTHOCTh
sHeprum (7) Ha TOBepxXHOCTU (PoTOHA, KOTOpas
paBHAa IJIOTHOCTY SHEPTUU OJHOPOAHOTO TTOJIS.
D(1) == = 63,79 - 10%2(CrC) ®)
WHepuuanbHas Macca (OTOHOB M CTaOMUIIbHBIX
37IeMEHTapHbIX YacTuUll (MIPOTOHA, 3JE€KTPOHA)
orpefiensieTcss B 3aBUCUMOCTU OT PaAgUyCOB UX
BUXpeBbIX 1oJjed (1).

% =k = const 9

T. e. Bce cTaGMIbHBIE MACCHI MMEIOT IaBJIeHNe
Ha eIVMHUIY CBO€eJ MOBEPXHOCTU OAMHAKOBOJ MO-
CTOSTHHOM BEJMMYMHOW U CJ. OCTOSIHHYIO BeJN-
YHY MMeeT U TJIOTHOCTh SHepPTruy Ha TTOBEPXHO-
CTM BCeX CTAaGWIbHBIX YaCTUIL M B HaAOJII04aeMOoit
yactu BcenmenHoit. Hukakue mpubopsl He cCHo-
COGHBI U3MEPUTh BEJIMUMHY TUIOTHOCTH (8), T. K.
COCTOSIT M3 3TUX Ke CTabMIbHBIX Macc. Ho «Bce 1mo-
3HAeTCsl B CPAaBHEHUM ».

DKCepUMeHTaTbHO U TeOPEeTUUECKM B OTKPbI-
ToM cyrnpyramu JKonmno-Kwopu 1 gpyrumu uccie-
JloBaTesIMU IpeBpaileHs GOTOHA B [Mapy YacTHI]
He YUMUTBIBAETCS B3auMoieicTBuUsl GOTOHA U IIPU-
6opa skcmepuMeHTaTopa. JeiiCTBUTENIbHO, eC/in
Ha my™ oroHa He 6ymeT npubopa, GOTOH mpo-
IOJDKUT NBUsKeHMe 6e3 u3MeHeHuMit. Tak Kak Impu-
60p COCTOUT U3 YACTUI] 3JIEKTPOMATHUTHO TPU-
poAbl, TIpUUNHOI Tepexona (OTOHA B YaCTUIIBI
SIBJISIETCS M3MEHeHMe WU 3JIeKTPUUYECKOTo WM
MarHMTHOTO BUXPEBBIX I10JIeil (OTOHA B IMpubope
npu ux B3aumopeicTBum. [Ipu BxoxkmeHun ¢o-
TOHA B 3JIEKTPOMAarHMTHYIO Cpeny mpubopa Haum-
HaeTcsI B3aMMO/IeiiCTBIMe BUXPEBbIX MoJ1ei (oTOHa
C BUXPEBBIMU IOJISIMU ITPpUOOpa ¢ 06pa3soBaHUEM
IBYX (DOTOHOB I10 IPMUMHE comepskaHusl y poToHa
IBYX BUXpel.

[MoTHYI0 SHEPIUIO MMoJIel OT GOTOHOB U OT MPU-
6opa 3anuiieM paBeHCTBOM:

=&+ ¢&, (10)
rJe & — MOJHAsl SHEePTUsl CUCTEMBI, & — SHEP-
st POTOHOB, &, — SHEPTUS OT Ipubdopa.

Boipasum  sHepruio &, COOTHOIIEHUEM:
&y = eci—’: = g%, TIe 0603HAUMM i—’: = B?. Tenepb
SHeprus oT POTOHOB IIPMHUMAET BUA: & = &.(1 —
REXACE )2, rae s KpaTKocTu  (opMyin

W )2 =(1- ﬁ)z, u paBeHcTBO (10) 3anuiuercs
B BUJIE
e =& pr+ sc(\/_)z ¢h))
DHepPruio oT Mpubopa mpeacTaBUM B ABYX (Gop-
Max:
efi=e(1-V V+e(1-V W, (12).
Ecnu m3meHeHMs B (GOTOHAX IMPEKPAIIAOTCs,
TO cocTosiHMEe POTOHOB cTabummusupyercs. T. e. cy-
IIeCTBYeT 9SHEPTMS CTAabWIN3aluu CUCTEMBI.
DHepruio E, CTabwIN3MPOBAHHBIX IOJIE€H B CU-
CTeMe Tereph 3aMuiIeM CYMMOIi 9Hepruu ot do-
TOHOB U 3HEPTUU &, CTAOMIM3AIUU, TPUBHECEH-
HOJi OT mpubopa:
Ey=¢&s+¢&, = sc(\/—)z te(1-V W =&y (13)
Tak Kak TOJHAs SHEPTUS CUCTEMbI paBHA

E,
E=¢ = \/—1, TO 9Heprust (GOTOHOB BbIpaskaeTcs B
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BULIE & = ec(ﬂz =E, , u sHeprusi crabum-
saumm B Buzie &, = Eo(1—V ).

[TonHas sHEepruUs MoJieil B CUCTEME COCTOUT U3
Tpex GOpM C paBHBIMM 3HAYEHUSIMM COOTHOIIIE-
Hus f2:

E=Ey +E(1-v )+e(1-V )=

e+e, +K (14)
rne K - osHeprua u3 (14) paBHa:
_ _p =)

K=e(l-V )=E~—7

K — sHeprus oTaesnbHa OT CTAOMIbHBIX YaCTHUII
E, = & + &, V1 CITOCOOHA U3TYINTCS 110 OKOHYAHUU
Mpolecca nopuyei S Heprun.

ITo Teopun doTosddexkTa KOaMIeCcTBO mepe-
IIAHHOV 37IeKTPOHY SHEPIUM 3IEeKTPOMArHUTHOTO
TIOJIST WJTM eTo YacTei win hbopM OIpeiessieTcs oOT
KOJIMUeCcTBa KMHeTUYeCKo JHEpIrumn 3JIeKTPOHa,
00paTHO, MO U3BECTHOMY KOJMUUYECTBY KMHETUYE-
CKOVi 3HEepTUM OIpeJiesisieTCs] KOJUUEeCTBO 3JIeK-
TPOMarHMTHOTO TI0JISI WJIM eTo yacTeit u hopm, me-
pellaHHOJ 37IEKTPOHY.

JIeBy10 4acTh paBeHCTBA M3 Teopuy (HoTosd-
(dexTa BbIpa3uM B 3aBMCUMOCTU OT SHEPTUM CTa-
OMIM3UPOBAHHbIX TOJIEN B BUIE:

2E, = B (%) —K (15)

ITocne coxpaliieHust paBeHcTBa Ha EO nipu mu3-
BECTHOJI UMC/IEHHOi BeJIMUMHE SHEPTUM CTabUITH-
3alMM YMCIEHHOe 3HaueHue f B CTabMIIbHOM CU-
cTeMe TOKa3blBaeT OKOHYAaHMe Ipoliecca MHTe-
rpaiyuu B cucteMe. Jlajsiee Halleii 1eJ1bI0 SIBJISIETCS
ompelesieHNe KOJMMUYECTBA SHEPIuu CTabuam3a-
LMY ¥ 9TO YMCIeHHOe 3HaUeHMe.

M3 Bcex BO3MOKHBIX B3aMMOJeMCTBUIT IT0JI€ei
(dboToHOB B npubope Mpu 06pa3soBaHMM Haphl CTa-
OMJIbHBIX YaCTULl He06X0AMMO ycaoBue K<E,, Ko-
TOpOE 3arpelnaeT 00pa3oBaHye JOMOTHUTETbHbIX
yacTul, oT K — 5Hepruu, MpUBHECEHHO OT Mpu-
6opa. Berunrasi 3 06eux 4acTeil STOro HepaBeH-
CTBA SHEPrUI0 CTAOMIM3aLNH, TTOYYUM B IIPABOIA
YyacTu Hepruio oT ¢GOTOHOB, a B JIeBOM UYaCTU
SHePTMI0 OT mpubopa B Bume: K — Eo(l - ﬂ
[Mpy 3TOM YyCJIOBUM TPOLIECC UHTETPUPOBAHUS B
cucreme MIPOUCXOIUT B MHTEpBaje
(8 = 0; 8 = 0.866). IHTerpupyemM B 3TOM MHTEP-
BaJIe 9HEPTHUIO OT Ipubopa:

1
s=f(K—eu)dﬁ =E0f(\/—_—1)(1—\/_)d,8 -
Eo(1.5arcsinf +0.56V  —2p) = E,0.055 (16)
(BblunciieHUs MTPOBOJATCS C YOOBJIETBOPSIIO-
1ieil HaC TOYHOCTBIO 3HAUEHMS II0CJIe 3amsToi).
3mech E, — SHeprus CTabMIM3MpOBaHHBIX I10JIEi B

nape yactuil. K — sHeprus ot mpubopa B cUCTEME.
£, — SHeprus CTadMIM3aLMA B CUCTEME.

Boimenum 13 371€KTPOMArHUTHON 3HEPTUU OT
npubopa (16) 5J1IeKTPUUECKYIO COCTABJISIOINIYIO

S p—
€ = Gyga0-05Eo, (17)

roe B2 =0,101976 HaXOOUTCS C MPUMEHEHUEM
(15) ot 3Hauenus (16):

0.055E, = E, (Ji_ - 1). (18)
KonnuecTtBo SHeprmm CTa6I/I.TH/I38HI/II/I oripene-
JIUM C TipuMeHenyeM (15) OT SHeprum 3jaeKTpude-

CKOJ 4aCTu:

0.05Eq = Eo (=—1). (19)
JTa SHEeprus paBHa:

g, = Eo(1—+V ) = 0.0477E,. (20)

OTcroga Haligem cooTHolieHne = 0,2984, Ko-

TOpPOE OMpeesisieT SHePTUI0 CTAOUIN3AIUU B CU-

cTeMe. OTO COOTHOIIIEHME OTpefessieTcss OT 3Ha-

yenus (20) c mpumeHenuem (15):

£u = 0.0477E, = By (=—1) Q1)
CTabunmsanmio Kakmoro M3 4yeTbIpex BUXpe-
BBIX I10JIeil (POTOHOB B cpefie UX MpeBpalleHus B

YaCTUILIbI OLIEHUM COOTHOIIIEHUEM:
B =L =0.0746. (22)
Ecnu m3 Bcex BO3MOXHBIX B3aMMOMENCTBUM
npubopa u ogHOro GOTOHA IIPU 06PA30BAHMHU CTa-
OWJIbHOV YaCTUIIbI YBEIMUNBAETCS TOIBKO PAANYC
37IeKTPUYECKOro BUXPS (POTOHA, TO MOXKHO BbIUMC-
JIUTb MHepUMIO o6pa3oBaBlieiicss dacTuilpl. Tak
Kak B Macce ¢ortoHa 1o (1) my = k2rlr pannychl
paBHBI, paguyC 3NIEKTPUYECKOTO BUXPS B 3TOM
cJydae paBeH:
-

Tp = E (23)

C npumenenueM (1) u (4) BBIUMCISIETCS MHEP-
UMl 4YacTULBI, BeIMUMHA KOTOPOJ paBHa Macce

IIPpOTOHA:
_ k2mlr

m, = =1612-107  (24)

Ecmm ctabummsanmst 4acTUIbI ¢ U3MEHEHVEM
3MIEKTPUYECKOTO paanyca B (GOTOHe He ITPOUCXO-
INUT, OyIeM MCKaThb M3 BCeX BO3MOXKHBIX B3aMMO-
IeiCTBUIT CTabUIM3ALINIO C YMEHbIIeHEM paay-
yca MarHMUTHOTO BUXPS GoTOHA.

[To 3akOHY cOXpaHeHMS 3HepPruy C OJHOM ua-
CTUIIe}t CBSI3aHO TI0JIOBMHA Hepruu mapbl. Tax,
MOJIOBMHA 3JIEKTPUUECKO 4acTy paBHa:

&1 = = = 0.025E, (25)
3mech u masnee E, — SHeprUst CTaOWIbHBIX ITOJIeT
OJTHOJ YaCTHUIIbI.

[TpounTerpupyem sHepruio (25) mmo (16) Ha MH-
TepBase [ = 0; 8 = 0.2198], re BepxHUi Ipeaen
HaXOAUTCS ¢ mpuMeHeHMeM (15) 13 paBeHCTBA:

0.025E, = E, (Ji_ - 1). (26)
B stux npegejax MHTErpMpOBaHME IIOKa3bI-

BaeT SHEPIruio:
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e, = 0.0000265E, 27)

DHeprus cTabuanusaluy Ha STOM YPOBHE MMeeT
3HaUeHue:

g, = 0.0000265E,, (28)
IJIT KOTOpOii, ¢ mnpumeHenuem (15), Haiimem
B,= 0,00729, uto ompepesnsieT SHEPIUI0 CTAOUIIN-
3auuM yacTuibl M paBHO [locTtosiHHONM TOHKOM
CTpYKTYDBHI.

[lo mpumepy BBIYMCAEHUSI MacChl MPOTOHA
IIpoBedeM BbIUMC/IEHME WMHEPLUUM YaCTUILBI C
YMEHBIIEHHbIM MarHUTHBIM paanycoM GOTOHA:

I, =1B,, m, = k2nrlB, = 0,909 - 10727 (29)
WNHepuus yacTullbl paBHa Macce 3JIeKTPOHa.
[TycTh 3/1€KTPOH MO IpUUMHE CTOPOHHETO BO3-

IeiCTBUS MPUOTISKAETCST K IPOTOHY. V3 BepXHero
rnpeznesna B yciosuu K <E, oripeneanm COOTHOIIe-

HUe:
JI-p2 = (30)

DHeprusi W CTOPOHHErO JeMCTBUS Ha JIEKTPOH
paBHa CyMMe SHepruy CTaOuIM3anuy 3J1eKTpoHa
B CUCTeMe C TPOTOHOM U K-3Heprum 3jieKTpoHa:

W=E(1-vV )+K=2E (31)

[MonHas sHeprusi CUCTEMbI MPOTOH-3T€KTPOH
ompeJessieTcsl Kak CyMMa SHepruii OKos 3TUX Ya-
CTULL M SHepruu W:

E,=E, + SE +E, = 0,5109M3B + 0,766M3B +

938,3M3B = 939,577M3B (32)
YTO MOKAa3bIBAaeT SHEPTUI0 HEMTPOHA.

B cucreme E, OByx NpPOTOHOB, OCTaTOYHAas
SHeprus OT JIeKTpuueckoi yactu u3 (19) u (20)
0.05E, — 0.0477E, B pacueTe Ha OAMH IIPOTOH C
SHepruei mokos 938.2796MsB, paBHa:

= "% = 0.002393 % = 0.002393 -

938.2796M>sB = 2.2453M3B. (33)

UYTO YAOBJIETBOPUTE/IBHO COBIAAAeT C JHepruein
CBSI3Y B IEMTPOHE HA HEMTPOH.

OcCTaTOYHYIO 37IeKTPUUECKYI0 SHEPTUI0 Ha OfI-
HOM 3JIEKTPOHE, KOTOpasi CIIOCOOHA M3JTYUUThCS,
HaligeM aHaJIOTMYHO (33) paBHOIA:

1
K=¢'—é, —Eo(\/_ 1)(1 V)
=0.359 - 10733B. (34)

Takoil sHepruM COOTBETCTBYET TeMIIEpaTypa,

ornpenesnsieMasi paBeHCTBOM
K=, (35)
roe k — IloctosiHHas boapiimaHa.

OTciofa, TeMmepaTypa U3TydyeHUS] KMHeTUue-

CKOJ1 3HEPIUM 3JIEKTPOHOM paBHa:
T =2=277°K (36)

3k
YTO paBHO TeMreparype «PeaMKTOBOro» MU3yye-

HIsI, KOTOpOE II0 COBpeMEHHbIM Te€OpUAM ABJIA-
eTCsd CjieaCTBueM «BonbIIOTO B3pbIBa».

«IToTeHIMaTbHAS SHEPTUSI — ITO 00Iee Ha3Ba-
HUe IJIs1 SHEePTUM, CBSI3aHHOM C PAcCIo/IOKEHUEM
10 OTHOIIEHMIO K yeMy-an60» (1. 1.1. ctp.78). Ci.,
SHepTHUsl, OTBETCTBEHHAS 32 U3MeHeHMe PaJnycoB
B (poToHax (9Heprust CTabUIM3aIMMU) — SHEPrus
MOTeHIMa/TbHAas.

KommuaecTBo sHeprum crabwmsanum (28) mist
371eKTPOHA PaBHO:

£, = 0,0000265 - E, = 13.543B (37)

[IpOTOH ¥ 3JEKTPOH MOTYT 0OpPa3oBaTh CU-
CTeMY MpPU YCJIOBUM 3aMKHYTOCTM MAarHMTHOTO
MOJIs1 TPOTOHA OPTOTOHAJIBHO C 3JEKTPUYECKUM
MoJjieM 3jieKTpoHa. IIyCcTh 3JIEKTPOH (TOpP) Haxo-
IUTCS TIapaIeJIbHO TOPY MPOTOHA TakK, YTOOBI
HampaB/ieHUs BpalleHuit UX 37eKTPUUYecKux Io-
neit cosnaganu. IIpy TakoM pacroyiokKeHUN
BCTpeUHble MarHUTHbIE BUXPEBbIE MO OT MPO-
TOHA U OT 9JIEKTPOHA Ha OJIMKHMX CTOPOHAX TOPOB
06pa3yloT TopHamo ((GOTOHBI), KOTOPbIE MTOKUIAIOT
CUCTEeMY IIPOTOH — JIEKTPOH U CUCTEMa OCTAETCs
C MeHblIIeli SHeprueit, ueM 10 cOmoKeHus. B mecte
u3aydeHus: GOTOHOB 00pa3yeTcs paspexxeHyue 1o
CpaBHEHMIO C TVIOTHOCTBIO M0JIelt Ha MPOTUBOIIO-
JIOXKHBIX CTOPOHAX TOPOB. DTO MPUBOIUT K MIPUTSI-
SKEHUIO TOPOB APYT K Apyry. Tak Kak MarHMTHOe
1ojie TPOTOHA OPTOTOHAIBHO C 3JEKTPUYECKUM
MoJIeM 3J7IeKTPOHA, MarHUTHOE I0Jie TIPOTOHA 3a-
MeHsIeT MarHUTHOe T10Jie OT 37IeKTPOHa U COCTOSI-
HIe 9JIeKTpOoHa cTabuamsupyercs. T. e. BolgeIeH-
Hasl 9Heprus B Buje GOTOHOB paBHA YHEPTUM CTa-
6unnsauuy snekTpoHa. Cucrema MPOTOH — 3/1eK-
TPOH Ha3bIBAETCSI BOLOPOLOM. V3 3KCIIEPUMEHTOB
M3BECTHO, UTO JIJIs pa3jioXkeHusI BOAOPOIA Ha CBO-
607 HbIE TTPOTOH ¥ 9JIEKTPOH JOCTATOYHO SHEPTUU
cTabuimsauumu 3nekTpoHa. Tak Kak B3auMogeit-
CTBME 3HEpreTHYecKoe, paccTosHue L, rpe mar-
HUTHOE T0jie OT NMPOTOHA 3aMeHsIeT MarHUTHOeE
roJjie 3JIeKTPOHA, HAaXOOUTCS TIPU 3aMKHYTOM CO-
CTOSTHUM TIOJIeIA.

L= F =0,265-10"8cm.  (38)

2
Ha Ttakom pPaCcCTOSSHUM 3JIEKTPOH 3HEpreTude-

CKM B3aMMOJIeJCTBYeT C [IPOTOHOM.

[lpu cOMDKEHMM OFHOHAIPABIEHHBIX 3JIeK-
TPUYECKMUX BUXPEBBbIX II0JIeVi IIPOTOHA U JJIeK-
TPOHA IUIOTHOCTb 3TUX IOJIeli yBeIuuMBaeTcs 1o
CpPaBHEHMIO C IIJIOTHOCTBIO Ha UX IIPOTUBOIIOIOX-
HbIX CTOpOHaX. [I03TOMy MPOTOH M 3/NEKTPOH He
COMMSKAIOTCS 10 06 Pa30BaHMS OOIIETO STEKTPUYE-
CKOT'0 BUXpeBoro noss. T. e, 31eKTpUIecKux 3apsi-
OB (TIII0C, MUHYC) He cyllecTByeT. [IpuTsskeHne
VIV OTTQJIKMBaHMe 4aCTULL, 3aBUCUT OT UX B3aUM-
HOTO PacIoyIoXeHMsl B IpocTpaHcTBe. Tak, Mpo-
TOH He MOXXeT MPUHAThH NeiCTBUEe OT 3JIeKTPOHA
Oosiblilee  CIIOCOOGHOCTM  3NEKTpOHA. IloaTomy,
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MPOTOHY TIPUIIUCBHIBAETCSI TaKOW 3Ke 3JeKTpuye-
CKUIA 3aps.

Ecim mmoTHOCTH 9HEepruu B npubope, Ihe Io-
sIBWIICSI (DOTOH, MeHbIIIe TVIOTHOCTM SHepruu B (o-
ToHe, ceyeHue (1) mosieit poToHA yBEIMUMBAELTCS.
C yBenMUeHMEM CEYEHUST — HE CTAOMITbHOI MaCChI
pacTeT ee «CeueHMe B3aMMOMAEICTBUSI» C Bellle-
CTBOM M ITPOHMKAIOIIASI CIIOCOOHOCTD Uepe3 Belle-
CTBO yMeHbIllaeTcsl. Ecjiv unTaTesib MpPOUHTErPU-
pyeT ¥ TpojesaeT pacueThbl OT 3HaUeHUSI KUHETHU-
Yyeckolt sHepruu, paBHoit K = 0,0035E,, To nomny-
YUT MacCy M SHEePIUI0 HeCTabMUIbHOM YaCTUIbI —
6030Ha Xurrca.

Eciu TIOTHOCTD 9HEPTMM B mpubope GOJIbIie
TJIOTHOCTY 3Hepruu B GOTOHE, ceueHmne — He CTa-
6mibHas Macca OTOHA YMEHbIIAETCS U, COOTBET-
CTBEHHO, YMEHbIIIAeTCsl «CeyeHue B3auMopeii-
CTBUSI» C BeIIeCTBOM, M IIPOHMKAIONIAsI CIIOCO6-
HOCTb Yepe3 BelleCcTBO yBeanumBaercs. Takoit xa-
paKkTepUCTUKe COOTBETCTBYeT HellTpuHO.

B cucreme HeliTpoHa COBpPEMEHHBIMM MPUOO-
pamMu (TEXHOJIOTMSIMM) OIIpPeNessiioTCSI TOJIbKO
SHEpPTUM TIPOTOHA, 3JIEKTPOHA, KUHeTuueckas
SHePTUS JIEKTPOHA U TOJIHAsI SHEPTUSI CUCTEMBbI.
CoBpeMeHHBIMM TEXHOJIOTUSIMM IHEpPrus CTabu-
nm3anuy (IOTeHIMalbHasl) He onpefensieTcs, T. €.
SIBJISIETCSI B CUCTEME «TEMHOI».

Eciu 3Be3ma BpaniaeTcsi BOKPYT IleHTpa rajak-
TUKU, MBI CIIOCOOHBI PETUCTPUPOBATH TOJIBKO
Maccy-3Hepruo 3Be3fbl, ee KUHeTUYeCKylo 3Hep-
TMI0 BpalleHus, MacCy-3Heprui ILeHTpa rajaak-
TUKU U MacCy-3Hepruio cucTeMsl B 1eoM. Kosn-
YeCTBO SHePIruy (MIOTEHLMAIbHO) CTaOUIM3aLUN
BpalieHuss NpubopaMyu He PEerucTpupyercs, HO
Macca-3Heprusi CUCTEMBI B 11€JI0M OIpeessieTcs.

«TeMHOII» Maccoit SIBJISIIOTCS HECTAOUIM3UPO-
BaHHbIe BUXpEeBble CeUEeHMUS, KOTOPbIe MOCTOSTHHO
006pasyloTcsi BO BceseHHO U 10 MPUUMHE CBOEN
HeCTaOMIbHOCTY BO3BPAIIAIOTCS B MEPBOHAYAIIb-
HOe COCTOSIHME — OOHOPOLHOE, U30TPOIIHOE IOJIE.

VeTaHOBUM IPUOOP, CITOCOGHBIN TPOU3BOINUTD
HeCcTabMIbHbIE, OOVHAKOBbIE B MOMEHT ITPOM3-
BOJICTBA TI0 CBOMM «T€MHBIM» MaccaM YaCTUIbI,
HalpaB/ieHHble C OAVHAKOBBIMM 3SHEPTUSIMU B
MMPOTUBOIIONIOXKHBIE CTOPOHBI. CTEeHKMU, >KEeCTKO
CBSI3aHHbIE C IPMOOPOM, YCTAHOBUM TakK, UTOOBI C
OHOJ CTOPOHBI MpMUbOpa HeCTaOMIbHbIE MAaCChI
ycIienu MoAeiicTBOBaTh CBOMMM MMITY/IbCaMMU Ha
CTEHKY, a MacChl, HalmpaBieHHble B MPOTUBOIIO-
JIOXXHYIO CTOPOHY, IO MPOTUBOIOIOXHOM CTEHKU
He [oJieTeNu U BO3BPATUIMCh B ME€PBOHAYAIbHOE
COCTOSIHME — OLHOPOLHOe TMoJie. B pesynbTaTe
IeCTBUSI MMITYJIbCA OT <«Te€MHOJ» MacChl Ha
MepBYI0 CTEHKY cucrtemMa (Ipubop — CTEHKM)

npuobpeTeT ABMKeHMe. BosHMUKaIee 0JHOPO/I -
HOe T10Jie pacIpOCTPaHSIeTCS B MPOCTPAHCTBE CU-
CTeMBbI 10 BC€M HalpaBieHUsIM paBHOMepHO. I1o
TaKol Teopuy MpuobpeTaeT ABVKEHME U CUCTEMA
EmDriv, KoHycoo6pa3sHble CTEHKM KOTOPOI1 IpeI-
CTaBJISIIOTCS B POJIU Mpubopa.

«XO0JIOOHBIN CMHTE3» — BbIJIeJIeHME Tellla IPo-
MCXOAUT TIPY 00pa30BaHMM CTAOMIIbHBIX CUCTEM
"3 CTaOMIBbHBIX 0O0BEKTOB; BOJOPOM, — M3 IIPOTOHA
" 37ieKTpoHa. TepMosiiepHbIi CUHTE3 ITPOUCXOIUT
MIPY yIaCTUM HeHTPOHOB. Tak Kak HETPOH ob6pa-
3yeTcs Npu AefCTBUM CTOPOHHEN SHepruy Ha CU-
CTEMY TIPOTOH-3JIEKTPOH, 00pa30BaBIIAsICS CU-
cTeMa He CTabuibHAa B OTCYTCTBMM CTOPOHHEI
sHeprum. IIpu pacmaze 3TO¥ CUCTEMBI Ha CBOOO/I -
Hble MPOTOH M 3MEKTPOH 3HEepPrusi CTOPOHHETO
BO3JelicTBUSI BbigensieTcsl. Ecim 3TOT mporecc
MIPOUCXOIUT B cpefie C IPYyrMMIU HelTpOHaMM, TO
BO3MOXXHA LIeITHas peakius.

Tenepb pacCMOTPUM TpaBUTAIMOHHOE B3au-
MOJIe/iCTBME B 3aBUCUMOCTH OT CKOpPOCTM (OTO-
HOB, UTO COCTOUT B cornacuu ¢ Teopusimu Jle Caxa
u H. ®atno.

Ecnu rpaBuTaIiMoHHOe NPUTSDKEHME OJTHOT Ya-
CTUIIBI K APYTOl 3aBUCUT OT BHEUIHUX MPUUMH,
MO>XKHO MPEAION0XKUTD, YTO KOHCTAHTA G B 3aKOHE
HproTOHA 3aBMCUT OT ITapaMeTPOB 3TUX BHEITHUX
MPUYNH.

IlycTh OaBjeHMe Ha ITOBEPXHOCTb OOBEKTOB
(Macc) MPOUCXOAUT OT (OTOHOB C MMITYJIbCAMMU
p = mc. I1o 0BLIeIPUHSTON TeOpUM C1UJIa TPaBUTA-
LIMOHHOTO BO34eJiCTBUS PaBHa:

_ ~omam
F=G =z (39)
Eciu naBneHue OT MMITY/IbCOB HA IOBEPXHOCTD
IIOCTOSIHHOe, TO 3Ta IIoCTOsiHHasgs G = 6,67 -

1078(Cr'C) BBImensieTcs, ¥ CUjIa 3aIMCHIBAETCS B
npuBeaeHHOM Buae (39).
Pa3mepHOCTh NOCTOSIHHOJM IO pe3yJabTaTaM

SKCIIEpMMEHTOB HO,H6]/IpaH3.Cb K pa3MepHOCTU
Lc?
CuJibl, 1 MMeeT COOTHOIIeHMe IIapaMeTpOB: 7.

CKOpOCTH CBeTa B 3Ty ITOCTOSTHHYIO BHEC/IM OT VM-
ITyJIbCOB, KOTOpPbIe B 3KCIIEPVMEHTAX HE peru-
CTPUPOBAINUCh, a PErucTPUPOBAINUCH TOJIBKO
Macchbl Hab/II0JaeMbIX 0ObEKTOB.

Pasmep L mpocTpaHCTBa, U3 KOTOPOTO IPH-
OBLIV UIMITYJTbCHI, 6yIEM pacCMaTPUBATh KaK Cpej -
HIOK JJIMHY CBOGOAHOrO Ipobera OTOHOB, MPU-
BHECEHHBIX 13 HaOJ0JaeMoil 4yacTu BceleHHOIA.
Teneps ¢ mpumeHeHuem (1)

G ~ =667 10"°(CrC) (40)

Orciona L =0,214574 - 10%8cm,
M =0,289-10°°r u 1wIOTHOCTh Macchl D (2)
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Ko/imyecTBa (DOTOHOB B TPAHMUIAX JIJIMHHBI CBO-
6omHOrO Mpobera ¢ npuMeHeHneM (1) paBHa
D(2) = 6,98 - 10728(CIC) (41)
Ha ocHOBaHMM HaUmMX PaCCYKAEHUIl MOKHO
cllesaTh BBIBOJ, YTO CYIIECTBYET TOIBKO JBa BUIA
B3aMMOJIEICTBUII MEXIY YaCTUIIAMMU: IO UX CO6-
CTBEHHBIM SHEPTUSM U 110 UX cedeHMsIM. B3aumo-
[eiiCTBME 3JIEKTPOMArHUTHOE IO COOGCTBEHHBIM
SHEpPIUsIM JIeICTBUTENbHO SIB/ISIETCS B3aMMHBIM,
TaK KaK COOCTBEHHAsT SHEPrusi ONHOI YaCTUIIbI
CBsI3aHA C COOCTBEHHO} SHepruei Apyroi ua-
cTUIbI ¥ 06paTHO. (BUxpeBoe mojie 0JHOro 06b-
eKTa 00pasyeT TOPHAAO C BUXPEBBIM TIOJIEM [PY-
roro o6bekTa). BsaummomeiicTBue TpaBUTAIVOH-
Hoe 10 3¢ HeKTUBHOMY C€UEHNIO He B3aMHO, TaK
KaK 3aBMCUT OT BHEIIHUX ITPUYMH, T. €. OT CIJI 1aB-
JIeHMSI Ha IOBePXHOCTY OObEKTOB.

JHeprusi ¢doToHa He 00JafaeT CBOWCTBAMU
BOJIHbI, HO TPOSIBJIEHME XapaKTEPUCTUK (POTOHA
IJIST HaGIIofaTe s B 9KCIIepUMEHTaX Mepuouye-
ckoe. [IpuGopbl COBpEMEHHBIX TEXHOIOTHII He pe-
TUCTPUPYIOT B OTHOM TOUKe HAGTIOAEHYS U B OJTHO
BpeMst 06e xapakTepuctuku dortona. Ci., mpubop
TIOJTHYI0 9HEPTUIO U Maccy (DOTOHA He YCTaHAB/IM-
BaeT, ¥ HaOJIOAAaTeb IeJIaeT BbIBOJ, O BOJTHOBBIX
cBOJicTBax (poTOHA.
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LYALIN Alexey Vasilyevich
Russia, Tula region, Shchekino

THEORY OF STABLE PARTICLES

Abstract. This article discusses the idea that observing natural phenomena can lead to the creation of a theory
that can explain and predict the results of experiments and other phenomena. The concept of a space characterized
by density is discussed — the amount of energy of a homogeneous field per unit volume.

Keywords: observation, natural phenomenon, theory, experiment, space, density, energy.
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BUOJOI'nUA

MAMCYPOBA Amnna barpa3zoBHa
MperogaBaTeIb XUMUU U OMOJIOTUN,
CeBepo-0OceTMHCKMI TOCYAApPCTBEHHBIN TOPTOBO-3KOHOMUWYECKNI KOJUIEI K,
Poccus, r. BragukaBkas

POJIb TEHETUYECKOI'O KOJA U BUOXNMHMNYECKHX ITPOLIECCOB
B ®OPMMNPOBAHNU XAPAKTEPUCTUK KJIETKHA

AnHomauyus. /laHHas cmamaos ucciedyem 8axcHyro npobyiemy 6UOXuUMuu — poJib 2eHemuueckozo Koda u 6uoxu-
MUueckux npoyeccos 8 GopMuposaHuu Xapakmepucmux Kiemxu. Asmop ucciedyem MexaHu3mol, Komopole Jie-
XHAm 6 0CHOBe pa3eumMus Kaemox U ux cnoCoOHOCMU NPosA6JIiMmb pasiuutsle GyHKYUU, UCX00s U3 0cobeHHocmell
Ux 2eHemMuUUeCcK020 K00a u GUOXUMUUECKUX NPOUECCO8.

Cmamus ekniouaem 0630p CO8PeEMEHHBIX MeOPUli U UCC/Ie008aHULl, NPOBeOeHHbIX 8 001acmuU OUOXUMUU U 2eHe-
MuKu, a makxe npusooum coo6cmeeHHble pe3yibmamsl IKCNePUMEHMO8 asmopos. BasxHbim acnekmom pabomat
26159emcst 0eMOHCMPAYUsl NPUMEHEHUs: H08biX 00X0008 U Memodo8 aHanu3a daHHbIX, KOTNOpble N0380JSA0M No-
JIyuums Gonee 2ny60Koe NOHUMAHUE 83AUMOCBS3U 2eHeMUUecko20 Koda u GUOXUMUUECKUX NPOYECcos8 ¢ popmupo-
8aHUEM Xapakmepucmuk Kaemxu.

Memodonozus pabomst 0xeamsigaem WuUpoKuil cnekmp GUOXUMUUECKUX U MOJIEKYAAPHO-2eHeMUUecKux nooxo-
0os, sktouas cekeeHuposarue JHK, usyuenue axcnpeccuu 2eHos, 0esiKosble 83aumodelicmeus u mHozue opyzaue.
Io pe3ynsmamam uccnedosauus asmopsl npednazaiom Hoeble KOHUenyuu ucciedo8aHus 2eHemuueckozo koda u
OUOXUMUYECKUX NPOUECCO8, KOMMOPble MOZYM CAYHUMb 0CHOB0L 0715 danbHeliwux ucciedosanuti 8 damHoli obna-
cmu.

Cmamus a8719emcs 8aXHbIM 8KJIAOOM 8 001CTb GUOXUMUU U 2eHeMUKU, U MOXem Gblmb UCNO01b308aAHA UC-
c1edosamensamu U CReYUuaIucCmamu 8 00aacmu MeouyuHsl, (papmakoiozuu U GUOMeXHON02U.

Kntoueswle cnosa: 6uoxumuueckue npoueccuol, 2eHemuueckutl Koa, Xapakmepucmuku Kjaiemku, MOJ1eKyJaspHO-

2eHemuueckue nodxodel, UCC1ed08aHUs.

KTyaJbHOCTb ¥ HOBM3HA MCC/IedOBaHUs. B

COBPEMEHHOM MMUpEe OMOXUMMS SIBJISIETCS

KJIIOUE€BOJ HAYKO¥, U3ydalolieil 6MOXMMM-
yecKue TPpOoLecchbl, MPOUCXOASIIME B SKUBBIX Opra-
Hu3Max. OgHuM M3 Haubosiee BaKHBIX aCIIEKTOB
U3y4YeHUsI TAaHHBIX MMPOLECCOB SIBJSIETCSI TeHeTU-
YeCKUi1 KO, OTIpeaesiioNii OCHOBHbIE XapaKTe-
PUCTUKY KJIETOK U UX (PYHKLIMU.

FeHeTHUeckuii Koj ¥ OUOXUMMUUYECKUE IIPO-
11eCChI BXOAST B OCHOBY XM3HeAesI TeIbHOCTU Kile-
TOK, OIpEeNesisi UX XapaKTePUCTUKU U QYHKIIUMN.
V3yueHne poJyiu reHeTUUEeCKOro Kojia ¥ 6MoXUMu-
YeCcKUX IpoLeccoB B (POpMUPOBAHUM XapaKTepu-
CTUK KJIETKU SIBJISIeTCS aKTyaJabHOM Mpo6ieMoii B
COBpPEMEHHO GMOXVMUN.

HccnenoBaHe MMeeT BbICOKYIO aKTyaJbHOCTD,
TaK Kak MOHMMaHMe POJiM FeHeTMUeCcKOTo KoJa u
OMOXMMMUUECKHUX MIPOLIECCOB B POPMUPOBAHUM Xa-
PaKTepUCTUK KIETKU SIBJISIETCS BaXXKHOI 3aaueii B

COBpeMeHHO 6uoxuMum. Ha 0CHOBe pe3ysibTaToOB
MCCIeIOBAHMS MOKHO pa3pabaThiBaTh HOBbIE Me-
TOZbI ¥ TIOAXOMbI JIJIST MAHUITYJIMPOBAHUS KJI€TOU-
HBIMM XapaKTepPUCTUKAMM M, TakKuM o6pasom,
BIVATH Ha pa3/inuHble 6MOIOTMYecKe MPOoIeCChl.

HccnenoBaHue o poau reHETUUYECKOTO KoJa U
6MOXMMUYECKHUX ITPOLIeCCOB B GOPMUPOBAHUM Xa-
pPaKTePUCTUK KJIETKM BHOCUT 3HAUUTEIbHbIN
BKJIaJl B Pa3BUTHeE OGMOXMMUUECKOI HAyKu. [ToHK-
MaHMe MeXaHM3MOB, KOTOpbIe OmpenessioT Xa-
PaKTePpUCTUKNU KII€TKHU, ITO3BOJISET JIyUllle ITIOHATDH
(usmonornueckue mporeccol, 3a601eBaHMs U pas3-
BMBATb HOBbIE IMOJXOMbl K JIEUEHUIO Pa3IUUHbBIX
MaTojoruit. DTO MMeeT OOJbIIOe 3HAUYEeHMEe He
TOJIbKO JJ1s1 HAYKM, HO U IJ1s1 MeOULIMHBI U dapMma-
KOJIOTUH, TJie pa3paboTKa HOBBIX JT€KAPCTB U TeX-
HOJIOTUIT OCHOBaHAa Ha MOHMMAHUU OMOXMMMYE-
CKUX TIPOIIeCCOB KJIETKMU.
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Llenb maHHOV HAy4YHOI CTaThbU — UCCIEAOBATH
¥ 0600IINUTH CYIIECTBYIOIINME SHAHUS O POJIU TeHe-
TUYECKOTO KOJIa ¥ OGMOXMMMUYECKUX ITPOLIECCOB B
dbopMupoBaHMM  OCHOBHBIX  XapaKTePUCTUK
KJIeTKM, TaKUX KaK ee CTPYKTypa, PyHKIMS, CIo-
COGHOCTH K PAa3MHOKEHMIO U BbIKMBAHUIO.

B mocnegHue mecsatuiaetuss 6bLIO TTPOBEEHO
MHOXXeCTBO UCCJIeJOBaHU, IIOCBSIILEHHbIX M3yUe-
HUIO POJIY TEHETUYUECKOTO KOJIa U GMOXUMUYECKUX
MpoIleccoB B KjieTKe. MHOTMe U3 HUX IOJTBEp-
KIAKT, YTO FeHEeTUYECKUI KOJ, OIpepesseT Io-
CJ1e[I0BAaTeIbHOCTh AaMMHOKUC/IOT B Oesike, UTO B
CBOIO Oouepeb BIMSIET HA ero (PyHKUUU U CBO¥-
cTBa. KpoMe TOTO, BBISICHEHO, UTO OMOXMMUYECKME
MIPOIIECCHI, TaKMe KaK MeTabosMuecKue ImyT U pe-
TYJISILVSI TeHHOV 3KCTIPecCuy, TECHO CBSI3aHbI C Te-
HeTUYeCKUM KOAOM U B3aMMOJENCTBYIOT C HUM,
orpeJiesisis IoBeJleHe KIeTKMU.

Iy uM3yuyeHUs POJIM TeHETUUeCKOTro Kojaa U
O6MOXMMMUYECKUX IIPOIeCCOB B OpMMUPOBAHMM Xa-
PaKTePUCTUK KJIETKM ObLT ITPOBEIEH PSIA, SKCIIepU-
MEHTOB U McCCaenoBaHUil. B oqHOM U3 3Kcriepu-
MEHTOB ObLJT POBEIEH aHAJIM3 ITOC/IeIOBATEIbHO-
CTV TeHOMa Pa3/IMYHbIX KJIeTOK U ompefeeHbl OC-
HOBHbIE KOMIIOHEHThI TeHEeTUYeCKOTo KO/a, KOTO-
pble BIUSIOT Ha GOpMUpPOBaHME XapaKTEPUCTUK
Ki1eTku. Takke 6GbUIO M3YYEHO B3aMMOIeiCTBIME
MeTaboIMYecKuX MyTei U perysiuyu reHHO 9KC-
Tpeccuy ¢ reHeTUYeCKMM KOJIOM U oTIpefiesieHa Ux
posib B GOPMMUPOBAHUM KJIETOUHBIX XapaKTepu-
CTUK.

NccnenoBaHye MO3BOIUIIO BBIIBUTh BaXKHOCTD
TeHeTMYECKOTO KoJa M O6MOXMMMUYECKUX IPOIec-
COB B (hOPMMPOBAHUY XaPAKTEPUCTUK KIETKU U UX
B3aMMoOgelcTBMe. Pe3ynbTaThl MCCIeTOBaHUS
MOJITBEPXKIAIOT, YTO TeHeTUYeCKuit KOJ orpefe-
JIIeT TOC/Ie0BaTeIbHOCTh aMUHOKUCIOT B 6esi-
KaX, YTO BJIMSIeT Ha UX QYHKIMU U CBOJCTBA. Bro-
XMMMUYeCKye po1ecchl, B CBOI oUuepelb, KOHTPO-
JIUPYIOT MeTaboMMuecKye yTH U PEryIsIInIo TeH-
HOI1 9KCIIPEeCCUN, YTO TAKKe MMeeT BasKHOe 3Have-
Hue 11 GopMMPOBAHUS KIETOUHBIX XapaKTepu-
CTUK.

I/I3yquMe TeéHeTn4YeCKOro Kkoga n 6I/IOXI/IMI/ILIe-
CKMX MTPOIIECCOB B KJIETKAxX ObIIO HAUATO ellle B ce-
penuHe XX BeKa U € TOTO BpeMeHM HayKa 3Hauu-
TeJIbHO TPOABMHYJIACh B 3TOM ob6sactu. OgHaKo,
HeCMOTps Ha 3HauYMTeJIbHble OJOCTMXKEeHMS, OCTa-
IOTCSI HEKOTOpbIe Hepa3pellleHHble BOIIPOCHI U He-
M3BECTHbIE MeXaHM3Mbl, KOTOPbIe TPEOYIOT Maslb-
Hejilero mccienoBanus. bosee Toro, ¢ rosBie-
HMeM HOBbIX METOJOB I 3SKCII€pMMEHTA/IbHbIX
MOAX0J0B, BO3HUKAIOT HOBbIE BO3MOKHOCTU IS

M3yYEeHUs POJIK TeHETUUECKOTO KOIa U OMOXUMMU-
YeCKMX IIPOLIECCOB B KIETKaX.

PoJib TeHeTHYeCcKoro Koma M OGMOXMMMUYECKUX
MPOIIECCOB B KJIETKAX yKe OblIa MCCaeqoBaHa BO
MHOTUX MCCIeIOBAaHUSIX M HAYUYHBIX CTaTbsX.
Hampumep, mcciaemoBaHms MOKa3ajn, YTO TeHeTH -
YyecKuil KoJ, 3akoaupoBaHHbIii B [ITHK, ompene-
JisleT I10C/IeJ0BaTe/JbHOCTh aMMHOKMUCIOT B 6eJ-
Kax, 4To, B CBOIO ouepeib, BAMSIET Ha UX CTPYKTYPY
1 GyHKIMKU. Takke ObIIO BBISICHEHO, UTO GMOXU-
MUUeCcKue MPOoLecchl, TaKue Kak CMHTe3 6eJIKOB U
MeTaboNInJecKye peakiyy, OKasbIBalOT BIIMSHIE
Ha OOIIYI0 aKTUBHOCTh KJIETKMU, ee CIIOCOOGHOCTD K
ajanTauyun K MU3MEeHSIIONIMMCS YCIOBUSIM OKpY>Ka-
IOl Cpelbl.

OpHaKo, He BCe acIeKThI CBSI3U MEKIY TeHeTH -
YeCKMM KOJO0M, OMOXMMMUYECKMMU IPOLIeccaMy U
XapaKTEePUCTUKAMU KJIETKM IIOJTHOCTbIO BbISIC-
HeHbl. MHOTMe MCCIeI0BaHMS COCpeIOTOYeHbl Ha
U3yYeHUM OTHe/JbHbIX aCIIeKTOB POJIU TeHeTude-
CKOT'0 KOZa ¥ OMOXMMMUUECKUX ITPOIIeCCOB, ¥ HEOO-
XOJMMO IPOBECTU CUHTe3 MHopMauuu u 0606-
IIUTH PE3YIbTAaThI, YTOOBI IIOTYUUTD O0JIEE TTOTTHOE
npencTaBjieHue 06 3Toii mpobaemMe.

O[IHOJT U3 aKTyaJbHbIX ITPO6JIEM COBPEMEHHOT
HayKu — SIBJISIeTCS Mpo6ieMa IPOUCXOKIEHMS
SKU3HY ¥ GOPMUPOBAHMS TEHETUYECKOTO KOIa.

O6ocHOBaB  IIPOMCXOKAEHMEe  BcejaeHHOI,
MOXXHO TOBOPUTh O MPOUCXOXKIEHUM >KUHU U
(hopMMpoOBaHMY T€HETUYECKOTO K01, T. K. 3TU I10-
HSTUS CBSI3aHBI MeXmy coboii. TakuMm ob6pasom,
KJIIOYU K pasrajgke (eHOMeHa SKU3HU U TreHeTude-
CKOT'0 KOJia CjiefiyeT UCKaTh B pa3BUTUM BceseH-
HOIJA.

BoJIbIIMHCTBO yUeHbIX MPUAEPKUBAIOTCS TEO-
pum «BOJIBIIOTO B3pbIBa», COINIACHO KOTOPOI BCS
maTepusi BcesleHHOI 6bLTa cocpenoToyeHa B Ofi-
HOM TOUKe «CHUHTYISIPHOCTU» U pas3orpera 10
OuYeHb BBICOKOI TeMIepaTyphbl. 3aTeM MPOM30IIIe
Bosbinoii B3peIB. IlociencTsus bosbuioro B3poisa
MpUBEIM K TOCTENEHHOMY (OPMMPOBAHMIO aTO-
MOB BeIlIeCTBA, M3 HUX NOSBUINCH TaJaKTUKU,
3BE3[bl, IUIAHETHI, ¥ 3aTeM 3apOAM/Iach XM3Hb Ha
3emsie. B pesynbraTe Bosbiioro B3psiBa cocTo-
SUICSL TIepeXo[, OTIpeiesieHHOM MH(pOpMAaIMOHHOM
00671aCTV B MaTepUaIbHbIN MUP.

EcTbh HECKOJBbKO IMpo6JieM, C KOTOPbBIMU CTal-
KMBaeTcs 3Ta Teopusi. OGHOM M3 HUX SIBJISIETCS T10-
HSITHME TOYKA «CUHTYJISIPHOCTU». CUHTYJISIPHOCTD —
3TO BCE MMPO3aHKe B KPOLIEYHOI TOUKe. ITO MO-
HATHE 0ObeIMHSIEeT He TOJIbKO BCE BelecTBO Bee-
JIEHHO, HO M JXM3Hb, IT0O3TOMY CEepbe3HO OTHO-
CUTbCS K TIOSIBJIeHMIO BcejeHHOI M KU3HU U3
eIMHCTBEHHO) TOYKM MPOCTPAHCTBA BecbhbMa
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3aTpygHUTe/NbHO. Takoe COCTOSIHME He MOXKeT
OBITb ONMCAHO MAaTeMaTUUECKY, IJIST Hee OObEKThI
MCC/IeIOBaHMUI TOJKHBI OBITh TOCTATOYHO MaTe-
puasibHbl. CUHTYISIPHOCTh HE TOJbKO He MaTepu-
ajgbHa, HO OHA TTOKa U He Jloka3aHa.

Borpoc 0 mpoucxoskgeHnn sKM3HU CBOAUTCS K
TOMY, KaK " B KakKMX YCJOBUSX BO3HUKJIA CTOJIb
YHUBEpCaJbHAasl CUCTEMa OMOXMMMUYECKUX IIpe-
BpaieHuiti. Kaxkmass opma >kKM3HU COCTOUT U3
IVMCKPETHBIX CTPYKTYp MOJIeKy/s (KIeTOK), KOTO-
pble OTAeseHbl OT BHeIIHEeN cpelbl MOJEKYJSIp-
HBIMM GapbepaMu.

Korpma roBopsaT 0 NMPOUCXOKAEHUM >KU3HU BO
BceneHnHoli, moapa3ymMeBalOT €€ MPOUCXOXKAEeHUE
M Ha 3emie, TaK Kak BOIIPOC O MPOUCXOKIEHUMU
SKM3HU pacCMaTpUBAeTCsS OTHOCUTENbHO 3€MHbIX
(dhopM KMBOII MaTepunt.

ITpocToe 3epHO CONEPKUT BCIO HEOOGXOAVIMYIO
reHeTUYecKyio MHAMOPMAIUIO: KOA, ISl TIOJHOTO
pa3BUTKSI pacTeHMs] BO B3POC/bIII OpPraHM3M U
MPOTrpaMMbI peIIMKalM, 3aMeHbl U 00001IeHNS.
Ho kak mosiBuMI0Ch Takoe 3epHO — OCTaeTCs 3araj-
KOI.

Ilo cux Mop yueHbIM He yJaeTcsl CO34aTh UCKYC-
CTBEHHBIM IYTeM KJETKY, COJepKallyl0 reHeTu-
yeckuit Kon. B HacTosililee BpeMsI HET OJJHO3HAU-
HOTO MexaHMu3Ma (popMUPOBAHUSI TEHETUYECKOTO
Kojia.

IMonbITKM CMOZENMPOBaTh €CTEeCTBEHHBIN OT-
60p MoKasau, YTO YPOBEHb MUHUMM3AIIUN OIIN-
00K, JOCTUTAaeMblii CTaHAAPTHbBIM (KaHOHMYE-
CKMM) TeHeTUUYEeCKUM KOJ0M OCTAETCsl He pelleH-
HBIM.

OnHa "3 TUIIOTe3 MPOUCXOXKIOEHUS SKMUBOTO,
HasbIBaeMasi abuoreHe3oM, IpenCcTaBjsieT coOOoii
CaMOIpPOU3BOJbHOE BO3HUKHOBEHME >KUBOTO U3
HEXMBOTO B TeUeHMe He3HAUUTeIbHOTO BpeMeH!.
B «mepBuMYHOM Oy/IbOHE» a6MOreHHO CUHTE3UPO-
BaH XaoC pa3HbIX MOJEKyI. BbicokoTemmepaTyp-
HbI/ «6YIbOH» IIPY BHICOKOM JaBJIEHUY HACBINIEH
cepoit u eé coeguHeHussmMu. ComepskaHue B HeM
KUCJIOPOAA HUUTOXHO. DTU MOJIEKYJIbI MOTJIU UC-
M0/b30BaTh IMOBEPXHOCTb TPYHTA KaK «Cpemy»
obutaumst. Ilpenmnosnaraercsl, HalIpUMep, YTO CO-
eJIHeHYsI KpeMHMSI B COCTaBe IVIMH MOTJIY BBITIOJI-
HATh GOPMY «MaTpHUll», YIaCTBYIOUIUX B 00pa30-
BaHuu PHK.

OpHako, ajs [Ipuponasl He CyILeCTBYET CayJani-
HOCTeli, BCe TeKylllye IpOSBAeHUS] peaqbHOCTU
IIJIsE Heé 3akoHOMepHbI. [Ipupoia umeeT feo c ca-
MMM SIBJIeHMEM, a He C MO/IeJibl0, OHa pacroJiaraeT
IOCTOBEPHBIMM 3HAHMSIMM O €€ HbIHEIIHEM COCTO-
suun. Ilopsamok (reHeTuueckast MHGOPMAIs) He

MOSKeT CTUXUITHO BOSHMKHYTD 13 GecriopsiaKa ciry-
YaiHbIX MPOIEeCCoB [8].

CTaHOBUTCS Bce 6ojiee OUEeBMIHBIM, UTO BO3-
HUKHOBEHME XMU3HU IIpeJiCTaB/sIeT cOO0i Heus-
OEXKHBIN TMPOIeCC 3aKOHOMEPHOTO Pa3sBUTUS Ma-
Tepun. OpHAKO, BCJIENCTBME HEOOPATUMOCTU
3TOTO IpoIlecca, Mbl He MOXKeM ero HabIaaTh.
Ero HeBO3MOKHO 1 BOCIIPOM3BECTU B TOM BUIE B
KakKOM OH OCYLIECTBJISJICS, TaK KaK 3TOT IpoLecc
IJIUJICS MWITUAPZBI J1eT.

FeHeTHMYeCKMI KON ¥ OGUOXMMMUYECKUE TIPO-
11eCChI UTPAIOT BASKHYIO POJIb B HOPMMUPOBAHNM Xa-
PaKTepPUCTUK KIeTKU. ['eHeTMueckuii Kopn Tpen-
crasyieH B JIHK u PHK monekynax, KOTOpble CO-
IepskaT MH(GOpPMAaIMIO O TOM, KaK CMHTE3MPOBATh
Bce GeJIKM ¥ APYTMEe MOJIEKYITbI, HEOOXOAVMBIE IJIsI
GYHKUMOHMPOBAHMUS KIIETKN.

KomupoBaHue reHeTuueckoit wmHOOpMAIUM
HauMHAaeTCs C Ipolecca TPaHCKPUIILIUY, TIPU KO-
TopoMm MHbopmaiiust n3 JIHK komnmpyeTcst B MoJie-
kyiny MPHK. 5ta MPHK 3aTtem nepeHOCUTCS B LIM-
TOIUIa3MYy, TIe MPOUCXOOUT TPAHCIASIUUSI - TPO-
1Iecc CMHTe3a 6eJIKOB Ha OCHOBe MHMOpMaIuu, 3a-
KonupoBaHHOM B MPHK. Benky BBINOTHSIOT MIN-
POKMit CTIeKTp (PYHKIINI B KieTKe, BKI0Yas CTPyK-
TYPHYI0 TOALEPKKY, KaTaJIUTUUYECKyl0 AaKTUB-
HOCTb, TPAHCIIOPT BEIeCTB U PETy/SILUI0 TeHHOM
3KCIIPEeCCUN.

BuoxumMuyeckue mpoiecchl OCYIIeCTBISIOTCS C
y4acTUEeM PasIMUHbIX OpraHUYECKUX ¥ HEOPTaHU -
JecKux Mosiekyl. KiaeTky ucronb3yoT 3Tu mMoie-
KYJIbI IJIS1 CUHTE3a HOBBIX MOJIEKYJI, 0OMeHa SHep-
rmeit u mopAepskaHusi romeocrasa. Hampumep,
[JIIDKO3a — OCHOBHOWM WMCTOYHMK SHEPTUU IJIs
KJIETKU - IPOXOOUT MPOLeCC IIIMKOIN3a, KOTOPBIA
MIPUBOIUT K 06pa3zoBaHmio ATD, o0cCHOBHOTO 3Hep-
reTUYEeCKOTO HOCUTEJIS B KJIETKe.

Kpome Toro, 6MoxmMuieckye Iporecchl TakKe
UTPAIOT POJb B PEryJsiyuu TeHHOW 3KCIIPeCcCUn.
PasnuuHble CUTHAJIbHbIE MOJIEKYJIbI U (DaKTOPBI
cBasbiBatoTcs ¢ JHK ¥ perynupyioT akKTMBHOCTb
TeHOB, OIpeesss, Kakue 6eIKy CMHTE3UPYIOTCS B
KJ1eTKe. JTOT MPOoIecC MO3BOJSIET KJIeTKe aganTy-
pOBaThCSl K Pa3IMYHBIM YCJIOBUSIM OKpYsKaroIeii
Ccpenbl U MOAAEPXKUBATh CBOIO CIIELIVAIN3aLIo.

B Poccum  mpoBogmiauch  MCClIefOBaHUS,
HallpaBJIeHHbIE HA M3YYEHME POJIY TEHETUUECKOTO
KoJa B (OPMMUPOBAHUM XaPAKTEPUCTUK KIETKMU.
Hampumep, yueHbie n3 UHCTUTYTa MOJEKYISIPHON
610JIOTUY TPOBEJN IKCIIEPUMEHTHI, B X0JIe KOTO-
PbIX OHU MOAMMPUUMPOBAIM TE€HETUUYECKUI KO
KJIETKM, a 3aTeM U3yJaiu U3MeHeHUs B ee PyHK-
LMSIX U cBoiicTBaX. OHM OOHAPYKWIM, YTO U3Me-
HeHMe TeHeTUYECKOTO KOJa MOXKeT MPUBEeCTU K
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M3MEHEHUIO CTPYKTYpbl Oejika U ero QyHKIMO-
HaJIbHOM aKTUBHOCTU.

HOpyrue ucciegoBanus, IpoBefgeHHble B Poc-
Cuu, OGbLIM HaIIpaB/IeHbl HA M3yUeHMe OUOXUMUYe-
CKUX TIpOLIeCCOB, TPOUCXOASAIIUX B KJETKe.
Hampumep, ydyeHble 13 BUOXMMMUUYECKOTO MHCTU-
TyTa U3y4aIX MeXaHM3Mbl CMHTEe3a OeJIKOB U UX
BAUSHME HA aKTUBHOCTH KieTku. OHU O6GHapy-
SKUJIY, UTO M3MEeHEeHMe MPOIIecCOB CMHTEe3a 6eIKOB
MOKET TIPUBECTY K M3MeHEeHMIO 06IIelt aKTUBHO-
CTU KJIIETKM ¥ ee CIIOCOOHOCTM afanTUPOBAThCS K
M3MEHSIOUMMCS YCIOBUSM OKPY3KaloIllell Cpelibl.

UccnemoBaHusl, CBsSI3aHHble C T'€HOMMKOI U
MPOTEOMUKOI KJIETOK, TO3BOJISIIOT PACKPBITh Me-
XaHM3MbI KOHTPOJISI TEHHOTO BBIPAXKEHUSI U pery-
JIAIUY OMOXMMMUUYECKUX ITPOIECCOB B KJIETKaX.
Hampumep, Unctutyt 6monHdopmatuku um. M.
M. Tenbdanma Poccuiickoil axagemMum Hayk
(UBMA PAH) mpoBOAMT MCC/lIeOOBaHMUS MO aHa-
JIN3y TEHOMOB Pa3JMYHBIX OPraHMU3MOB, BBISIBIIE-
HUIO TeHOB, OTBETCTBEHHBIX 3a OIpe/ie/ieHHbIe Xa-
PaKTepPUCTUKNU KIETKN.

UccnenoBaHusi, CBSI3aHHbIE C MeXaHU3MaMWU
PEryJanuy TeHOB ¥ peKOMOMHALMEN KIeTOUYHOTO
marepuana, MPOBOASTCS BO MHOTMX HaYYHbBIX MH-
cTuTyTax Poccuy, BKaouass MHCTUTYT GMOOTUM
reHoma Poccuiickoil akamemun Hayk (MIBI' PAH).
OTU UCCIef0BaHUSI IOMOTAlOT MOHSTh, KaK reHe-
TUYECKUI KOA, BiusieT Ha GOPMUPOBAHME XapaK-
TePUCTUK KIIeTKMU.

ViccnemoBaHus B 06/1aCTV TEHETUKM UM GUOXU-
MMM DPAKOBBIX KJIETOK MOMOTalT MOHSATh MeXxa-
HM3MBbI Pa3sBUTUSI PAKOBBIX 3a60eBaHmit. Hampu-
mep, Poccuiickas OHKo/IOTHMYeCKasi HaydHO-ITPak-
Tnueckass koHdepeHuus «'eHom 2019» B cBoeii
mporpaMme BK/IIOYaeT UCCAeJOBaHMS, TTIOCBSIIEH-
Hble U3YYEeHUIO TeHOMUKY PAKOBBIX KJIETOK U T0-
MCKY HOBBIX IPOTHOCTUYECKUX U AUArHOCTUYE-
CKUX MapKepoB.

HUccnenoBanus B o6nactu metabonnsma v 61o-
XUMUU KJIETOK TO3BOJSIOT MOHSITh MEeXaHU3MBI,
JIexkallyie B OCHOBE OCHOBHBIX ITPOLI€CCOB KM3He-
mesrtenbHOoCcTU. Hanpumep, ®emepanbHbli uccie-
IoBaTeNbCkuii 1eHTp buorexHomorusi Poccnii-
ckoit akagemuu Hayk (OULL BIT AH P®) nposBoaut
MCC/IeTOBaHMsI, CBSI3aHHBIE C MeTaboIMueCKUMM
MyTSIMM KJI€TOK M MeXaHM3MaMM SHepreTuye-
CKOTo 0bMeHa.

BaXHBIM pe3ysbTaTOM POCCUMCKUX MUCCIEeNO0-
BaHMI1 AB/IsSIeTCS OOHAPYKEHME CBSI3Y MEXIY reHe-
TUYECKUM KOJOM, OMOXUMUYECKUMU TPOLIeCCaMm
M XapaKTepUCTUKAMM KJIeTKKU. YUeHble OOHapy-
SKUJIM, UTO TeHeTUYeCKuit KO, 3aKOAMPOBaHHbIN B
IOHK, BIusieT Ha CTPYKTYpY U GYHKINUYM OEJKOB, a

OMOXMMMUYECKME IIPOLeCChl, TakKuMe KaK CUHTE3
0eJIKOB U MeTaboIMuecKe peakiinm, OrpeeasioT
OO6IIYI0O aKTMBHOCTD KJIETKMU.

HecmoTpst Ha mpogenaHHyo paboTy B Poccun n
IOCTUTHYTbIe pe3yIbTaThl, OCTA€TCSI MHOTO He-
paspelieHHbIX BOIPOCOB UM HEU3BECTHhIX MeXa-
HM3MOB, KOTOpbIe TPEOYIOT HajbHeilIero uccie-
JoBaHusl. HoBble MeTOIbI M SKCIIepYMEHTabHbIe
MTOAXOAbI MOTYT MPUBECTU K HOBBIM OTKPBITUSIM B
MU3YUYEHUY POJIY TeHETUUECKOTo Koia U OMOXUMMU-
YeCcKMUX IMPOLIeCCOB B (GOpMUPOBAHUM XapaKTepu-
CTUK KJIETKU.

B sakmiouenne, paboTel, IpoBeIeHHbIe B Poc-
CUM, BHECIY HOBU3HY B MCC/IeIOBaHME POJIY reHe-
TUYECKOTO KOMA U OGMOXMMMYECKUX IPOLIECCOB B
dbopMupoBaHMM XapaKTEPUCTUK KiIeTKu. OHU
MO3BOJIMIM YYEHBIM MOJNYUYUTh 6ojiee MOJIHOe
MIpeiCTaBIeHNE O CBSI3M MEXIY reHeTUUeCKUM KO-
IIOM, GMOXMMMYECKMMMU TIPOIleccaMy U XapaKTe-
PUCTUKaMM KJIeTKu. JlanbHelile 1UccaeqoBaHus
U PasBUTHE HOBBIX METOIOB ¥ IOAXOHOB OYIYT
CITIOCOGCTBOBATh PELIEHNI0 HepaspelleHHbIX BO-
MMPOCOB ¥ OTKPBITUIO HOBBIX MEXaHM3MOB, UTO B
KOHEUHOM MTOTre MIPUBENET K COBEPIIeHCTBOBA-
HII0 6MOXMMMYECKOI HayKY U HallleMy 6oJiee IITy-
60KOMY TOHMMAaHMIO SKUBbIX OPraHM3MOB.
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THE ROLE OF THE GENETIC CODE OF BIOCHEMICAL PROCESSES
IN THE FORMATION OF CELL CHARACTERISTICS

Abstract. This article explores an important problem of biochemistry - the role of the genetic code and biochem-
ical processes in the formation of cell characteristics. The author investigates the mechanisms that underlie the
development of cells and their ability to exhibit various functions, based on the characteristics of their genetic code
and biochemical processes.

The article includes an overview of modern theories and research conducted in the field of biochemistry and
genetics, as well as provides the authors' own experimental results. An important aspect of the work is to demon-
strate the application of new approaches and methods of data analysis that allow for a deeper understanding of the
relationship between the genetic code and biochemical processes with the formation of cell characteristics.

The methodology of the work covers a wide range of biochemical and molecular genetic approaches, including
DNA sequencing, the study of gene expression, protein interactions and many others. Based on the results of the
study, the authors propose new concepts for the study of the genetic code and biochemical processes that can serve
as a basis for further research in this field.

The article is an important contribution to the field of biochemistry and genetics, and can be used by researchers
and specialists in the field of medicine, pharmacology and biotechnology.

Keywords: biochemical processes, genetic code, cell characteristics, molecular genetic approaches, research.
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TEXHUYECKHUE HAVKH

KY3UBAHOB Cemen /IMmutpmueBu4d
MarucTpaHT,
NpKyTCKMIT HAIIMOHATBHBIN UCC/IeA0BATENbCKII TEXHUYECKUI YHUBEpCUTET, Poccus, r. UpKyTCK

Hayunslii pykogodumess — dupekmop uHcmumyma, npedcedamevb YueH020 cogema uHcmumyma,
doyeHm Kagedpsl camoI€MmocmpoeHust U IKCNayamayuu aguayuoHHol mexHuxu MUpkymckoz2o Hayuo-
HANBHO20 UCC1e008aMeNbCKO20 MEXHUUECK020 YyHU8epcumema, dupekmop uHcmumyma, npedcedamens

YueHozo cosema, doyeHm, kKaHoudam mexHu4ecKux Hayk, wieH HaQyyHo-mexHu1eckozo cogema,
ujieH yueH020 cogema, uieH accoyuayuu uHxeHepHozo obpasosanus Poccuu (AUOP), sxcnepm
8 Kpaesom ¢poHde Hayk I'osopkos Anekceli Cepzeesuu

NH®OPMALIMOHHAS CUCTEMA OTCJ/IEJXKUBAHUSA OTAIIOB
IMTPON3BOACTBA 1 CTBIKOBKUY CbOPOYHBIX ENVTHUAILI
B PAMKAX MAHIIMHOCTPOUTEJIbHOI'O ITPEAITPUATUS

AHHomauus. B danHoli cmamee 6ydem paccMompeH Cnocod YMeHbUEeHUs HeXeNamelbHblX 8pEMEHHBIX 3d-
mpam Ha npednpusmuu. Bonvluue mexHuueckue npou3soodcmaa 3aHuMarm ooUUPHble MeEPPUMOPUU U UMEIOM 8
C80eM COCMase MHOXCECINB0 Yex08 U 8CNOMO2amebHblX NPou3600cma, umo npusooum K 6HyWUMeNbHbIM 8PEMEH-
HbIM nomepsm 6 ciyuae HeoOXo0uMoCmu NoUcKa KOHKpemHoti demanu 0ns onpedeneHH020 KOMNIeKma usoeusl.
Bydem npednoxceHo peuieHue, no3s8ossiouiee 6b1cmpo noiydums Heo6X00UMYH0 UHGOPMAYUID O HAXOHOEHUU KOH-
KpemHoli demanu uau napmuu Ha npednpusimuu. Memoo no3gonum usbexcams He06X00UMOCMU C853bl8aAMbCS C
dpyzumu nodpasoeneHusmMu Npou3eoocmaa u noucka oKyMeHmauyuu, Cucmema cmoxcem npedocmasisime UH@pop-
Mayurw o demanu NoJe3Holl npu u320mosJieHul, KOHMpoJe Kauecmed, aHAAUMu4ecKux pacuermos opzaHu3ayu,
UMo NosbICUM 3(PpexmusHoCmb NPUHAMUS peueHuli Ha npouzeodcmae. Cucmema NPOCaEHUBAEMOCIU ABTSIEMCS
KOMNJIEKCOM NPOZPAMMHBIX U ANNAPAMHbIX PeWeHUll pecucmpayuul, MApKUposKu U CHUMsl8aHusl UHGopMayuu.

Knirouesste cnoea: npociexmusaemocms, MapKuposxkd, onmciexueaemocms npou3eoacm3a, onmumu3sauus, ag-
momamu3auus, HPOMBSOaCH’ISO, 66[?6)1‘(.7!“606 HPOUBSO()CH’ISO, HeXejlameJibHble nomepu 6peEmMeHU, NOUCK HA NpPO-

uzgodcmae.

BBegenue

Bonbive mTpoOM3BOACTBA 3aMHTEPECOBAHBI B
palyOHAIbHOM MCIIOb30BaHNM pabouero Bpe-
MeHM. B paMKax IMpou3BOICTBA TEXHNIECKU CIIOXK-
HOJ ITPOIYKIIMY YaCTO BO3HMKAET HEOOXOAMMOCTh
ITOMCKAa KOHKPETHOI OeTanyu U3 OIpemeIeHHOTO
KOMIUIEKTA U3IeJMsI — B CBSI3U C YTOUHEHMEM Te0-
METPUYECKO YBSI3KM, CO3AAHUS TEXHOJIOTUU WC-
MIPaBJIEHNS JIOKATbHBIX U3BSHOB AETAIV VU JJISI
pelleHus IPYTUX MHKeHEePHbBIX BOIIPOCOB.

B pa6oTe GymeT pacCMOTpeH croco6 6hICTPOTO
HaxOXIEeHUs OIpefeeHHON AeTaiy KOHEYHOTO
M3Aenys Ha IPOMBIIUIEHHOM MalIMHOCTPOUTE -
HOM IIPeATIPUITUMN.

Ha mpemnpusiTy BO3MOKHBI KOHCTPYKIIVMOH-
Hble M3MEHEHUSI B 3aBUCUMOCTM OT CEpPUITHOTO

HOMepa U3esus, BBOAVIMbIE B X0O/Ie TEXHOJIOTYe-
CKOTO Ipoliecca MO PasAMYHbIM MPUUYMHAM, 3TO
ycyrybssieT mpobsieMy HaXOXKIEHUSI 3JeMEeHTOB
KOHEYHOTO IMPOIYKTA U MOUCK TPedyeT 60IbIIOro
KOJIMYeCTBA BpEMEHHBIX 3aTpar.

B0O3MOXKHOCTb OTCIEAUTDH OeTalu U IPOUCXO-
ISIMe ¢ HMMM IIPOLIeCChI MO3BOJISIET MPOU3BO-
IUTb MOHUTOPUHT. KauecTBO HAMpsIMyI0 3aBUCUT
OT YCIIEIIHO peanu3anyy MOHUTOPYUHTA IIPoLec-
COB MEHEeIKMEeHTa, peaau3yIoliero npsmMyo 1 06-
paTHYIO CBsI3b. MOHMTOPMHT SIB/ISIETCSI KAK METO-
IIOM, TaK ¥ CPe/iCTBOM yIIpaBJIeHMs], OH obecreun-
BaeT IMHAMUYECKOE OTC/IEKMBaHME X0/1a IIPoIec-
COB MEHeIKMEeHTa KauyecTBa 10 YCTaHOBJIE€HHbIM
MOKasaTeNsIM M MX B3aMMOJMENCTBME B IIEOYKe
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IIPOIIeCCOB
[1, c. 107].
IIenp ucciaegoBaHUs
KpynHoe nipennpusiTue OeJnTcs Ha HECKOJIbKO
MPOU3BOJICTB, KaXXKI0O€ M3 KOTOPBIX COCTOUT U3

IIPOMBIINIJIEHHOI'O npenrnpmnuAaTma

MeTannyprudeckoe
NPOU3BOACTBO

3aroToBOYHO-LUTaMMNOBOYHOE
NpoOW3BoaACTBO

MeTtannoobpabartbiBatollee

MHO>XeCTBa 11eX0B, paBﬁMTbIX Ha Y4aCTKU. B cBsi3u
C 3TUM, BO3HMKAIOT CJIO’)KHOCTU C ITOMCKOM OIIpe-
AeJIEHHDbIX 3JIEMEHTOB KOHEYHOro mnsnenusd

(puc. 1).

Llex

npon3soacTeo

NaKoKpaco4HOro NoKpbITUA

MexaHocbpodHoe
NpOWU3BOACTBO

McnbiTatensHoe
npow3soacTeo

Puc. 1. Cocmas npou3zsodcms

[I71s1 HaXOKAEHMS 1[eXa MPeObIBaHMS 3JIEMEHTa
He06X0IMMO COBEPIUIUTD C/IeyIONMi Habop meit-
CTBUIA:

e  TIO3BOHUTb HAYaJbHUKY OTHAENa, Bedy-
Iero c60pKy C y4acTHeM 3TOTO 3JIEMEHTA;

e  y3HATh, KTO SIBJISIETCSI BEAYIIMM CIIelna-
JIUCTOM JIeTaJIN;

e  CBSI3aTbCA C KOHKPETHBIM KOHCTPYKTO-
pom;

e  3ampOCUTh MapIUIPYTHBI/ MacIopT [e-
Taju;

e  MapuUIPYTHbIE ITACIOPTa B 6yMaskHOM BUZE
¥ YaCTUYHO ITPoay6IpoBaHHbIe B 6a3e B 3aBUCHU-
MOCTM OT U3TENNS.

TMouck 6GyMaskHOTO BMJA MapIIPYTHOTO Mac-
MOPTa COMPSIKEH C TPYAHOCTIMM HAXOXKIEHUS U
CYIIeCTBEHHBIMY BPEMEHHBIMY 3aTPaTaMMu.

ITouck 9/IeKTPOHHOTO BuAa MHOOpPManuu o
HaXOXIEeHUM OeTaau TpedyeT Hajauuue Ha pabo-
yeM MeCTe BeIyLIETro CIEeNUaTNCTa, 32 KOTOPhIM
3aKpervieHbl IIpaBa Ha MTPOCMOT] JAaHHBIX 00 3je-
MeHTe. MOTYT BOSHUKHYTh TPYAHOCTY C AOCTYTIOM
K MHpOpManmu u3-3a OTCYTCTBUS CIT€LIMAINCTA
10 pa3HbIM MTPUUYMHAM.

CucremMa moucka JeTaau MMeeT HeCKOJIbKO He-
JIOCTaTKOB:

e  HET eIVHON CUCTEMbI BeJIeHUS,

e  TIPUCYTCTBYIOT 6yMa’kHbIe HOCUTEJIN;

e  yesoBeueckuit pakTop, 3aKIOUAIOMINIACS
B BO3MOJKHBIX ITOTEPSIX TOKYMEHTOB, TaK U OTCYT-
CTBUS CIIEIUANNICTA;

e B HETAaTUMBHOM CTeYEHUM OOCTOSITETLCTB
MPOIECC HAaxXOXIEeHUs MOeTajeil MOXEeT 3aHSITh
MIPOJIOJKUTEIbHOE BpeMs.

HaxosxmeHne MeCTOIIONOXKEeHUS] JeTaly CBSI-
3aHO C COIOCTaBJIeHMEM MapIIPyTHOTO MacropTa
JeTanu M LexaMu MpousBoacTBa. Heobxomumoe
pelleHe MOKHO aBTOMAaTUMUECKM OTO6paxkaTh
JIeTaau Ha OIpeleeHHOM Ipollecce MPOU3BOI-
CTBA U COCTABJISITh HEOOXOIUMYIO JOKYMEHTAIINIO
0 Hauase paboT, 3aBepIIeHnN 1 Tlepexoa Ha ciie-
OYIOIIMI 3Tal IIPOU3BOACTBA KOHKPETHON [e-
TaJIN.

I BBISIBJIEHHBIX 3a[au IMOOXOAUT CUCTEMa
MIpOCIeXVBAHUS TTPOU3BOJICTBA.

IlpegMeToOM UCCAeIOBaHUS PAGOTHI SIBJSIETCS
cucTeMa MpoCaeKUBA€MOCTH!.

Vi3yunB 3apyOeskHbIi onbIT TaiiBaHS Ha HAy4-
HOM pecypce Research gate BMIHBI CiemyloIIue
mpo6jieMbl TIPOM3BOACTB, CBSI3aHHBIX C OTCYT-
CTBMEM CUCTEMbI ITPOC/IEKMBAHMS:

1. TIpu obHapyskeHUM HPOOGIEMBbI C TTPOIYK-
TOM OOBIYHO TpebyeTcsl 3HAUMTENIbHOE BpeMs,
yTOOBI Y3HATh UAEHTUMUKATOP HAPTUM ChIPbS MU
KOMIIOHEHTOB, BbI3BaBLIMX MTPO6GIEMY.

2. Iocse Toro, Kak UaeHTUPUKATOP AedeKT-
HOTO CBbIpbSI WM KOMIIOHEHTa OOHapYKeH,
OOBIYHO TPYIHO HAWTU TOTOBYIO MPOIAYKIIMIO VTN
moyabpMKaTh, B KOTOPBIX IIPSIMO MJIM KOCBEHHO
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MIPUCYTCTBOBAIM JedeKkTbl. BOT MmoueMy OT3bIB
MPOAYKIIMY OOBIYHO OXBAThIBAET ropasmo Oosee
MIVPOKUI IMarna3oH, YeM 3TO Heo6X0AuMO.

3. CroxkHee HAM TV TOTOBYIO IMTPOAYKIMIO UJIN
nonaydabpukaTel, MMeEONMe IOTeHIMaIbHbIe
Mpo6JIeMbl, YTOOGBI MX MOXHO ObIIO TpemoTBpa-
TUTb 3apaHee [2, c. 1].

CJIOXHOCTD CHCTEMBI TTPOCJIEKMBAEMOCTU MO-
SKeT pasauyaTbCsl B COOTBETCTBUM C OCOOEHHO-
CTSIMU TIPOJIYKTa U MOCTABAEHHBIMM K BBITIOJIHE-
HMIO LesiMU. BHeipeHMe opraHu3alyuei CUCTeMbI
MIPOCTEKMBAEMOCTM 3aBUCUT OT TEXHUYECKUX
BO3MOXHOCTE U OrpaHMYEHU, IPUCYIIUX OpTa-
HMU3ALUU U TPOAYKTAM (T. €. XapaKTep ChIPbs, pas-
Mep TapTuM TPOAYKTOB, MPOLEXypbl cbopa u
TPaHCIIOPTUPOBKM, CIIOCOOGBI 06pabOTKM U yIia-
KOBKM), a TaK’)Ke COOTHOIIIEHMS 3aTPAThl — BHITOIbI
OT IpUMeHeHUsI TOJ06HOI cucTeMsl [3, c. 41].

MeToa, IIPOC/IeKMBA€MOCTH U €T0 MpeuMy-
1ecTBa

Ipoc/eskMBaeMOCTh — CIIOCOGHOCTH TpOCIe-
IUTH TIPeIbICTOPUIO, UCTIONb30BaHNE UKL MECTO-
HaXOXIeHMe 00beKTa C IMTOMOIIbI0 MIAeHTU(MKA-
LIMH, KOTOPAst pETUCTPUPYETCSI.

[TpocsieskMBaeMOCTh TOKa3bIBA€T MHOXKECTBO
BaXKHOM MHbOpPMALN:

e  Ha OCHOBAaHMM KaKMUX HAYAIbHBIX TaHHbBIX
OBV BBIMTYIIEHBI U3IETNS;

e  TIPOXOXIeHMe  U3denueM  3aJaHHOTO
MapIIpyTa IPOV3BO/ICTBA M BbITTOJIHEHME OTIpeIe-
JIEHHOIJ1 TT0C/IeTOBAaTe/IbHOCTM OTIepaluii Ipu ero
cOopke;

e B pPaMKax KaKOro KOMIUIEKTA ObLJIM BBIITY-
IeHbI AeTaNN;

e  MECTOHAXOXIEHMS KOHKDPETHON mJeTanu
Ha IpeaIpuUITUN;

e  Kakue JeTaX yYacCTBYIOT B COOPKax;

e  IIpUMeHEeHMe KOMIIOHEHTOB C 3aJaHHbIM
KaTaJIO)KHBIM HOMEpPOM, HOMUHAJIOM, U3 OIpe[e-
JIEHHOJI ITapTuy, 3aKasa Mau C MUHbIMY MHIUBULY-
aJIbHBIMM CBOJICTBAMMU;

e TpaBWJIbHAas KOMIUIEKTAIMs paboumx
MECT ChIpbeM, KOMITOHEHTAMMU ¥ PaCXOTHBIMU Ma-
TepuajamMy, B TOM YKCIe U KOPPEKTHOCTb 3a-
IPY3KM IIUTATEesei [jisi aBTOMAaTOB-YCTAHOBIIM-
KOB;

e  TMPOXOXAEHME  WU3JOeNMeM  3aJaHHOTO
MapIIpyTa IPOM3BOJCTBA U BLITIOJTHEHME Ollpefe-
JIEHHO¥ TIOC/IeOBATENbHOCTU Orepaluii pu ero
cOopke.

ABTOMaTM3MpyeT MapKMPOBKY ¥ obecreun-
BaeT MPOCIEKMBAEMOCTD MTPOAYKINY Ha KaskIOM
JTare MpoM3BOACTBEHHOrO ITpoliecca.

Kombl MapKMpOBKM TeHepupyeT ¥ BbIIaeT
YY4aCTHMKAM 000pOTa MapKMPOBAHHOM IPOIYK-
UMM TOCyHapCTBeHHas WHQOpMalMOHHAS CH-
crema MOHUTOPMHTA 3a obopoToMm

MapkupoBaHHbIX ToBapoB (I'MIC MT) «YUecTHbIN
3HAK». 9T¥ KOAbI HECYT BCIO MHGPOPMAIMIO O CO-
OTBETCTBYIOIIEN MPOAYKUMUU. VI3TOTOBUTENb UK
MMIIOpTEp, MOAYYMB UX, HAHOCUT Ha TOBapHlI [4, C.
371].

CocTaB cucTtemsbl IpociexkuBanus. [Iporpamma
COCTOMT U3 IBYX OCHOBHBIX OJIOKOB:

1. Bnok ympaBneHUs IPOU3BOACTBOM;

2. MHTerpauyoHHBbIii 6JIOK.

Bbsiok ynmpaBieHus MpOU3BOACTBOM OTBEUYaeT 3a
yIpaBjieHMe olepauusiMM B paMKax MPOM3BO[-
CTBEHHBIX IIPOLIECCOB BbINYCKa MIPOLYKIIMHA.

VHTerpauoHHbIl 6JI0K 0obecrieunBaeT 06MeH
JaHHBIMM [0 3aKa3y KOAOB MapKUPOBKM, OT-
MpaBKe 0TYeTOB U NMpouYMM 3anpocam. CepBuc Mo-
KeT paboTaTh OT JINIIA HECKONIbKUX IOPUINUECKUX
JINII.

ITporpaMMHOe obGecIieueHye MHTEerPUpPyeTcs C
060pyIOBaHMEM: IPUHTEPAMM STUKETOK, aIlllIn-
KaTopaMy, CKaHepaMy IITPUX KOZOB.

Bce TexHOMOrMUECKME MaTepPUAJIbl M KOMIIJIEK-
TYIOIIMEe [OJ/DKHBI COOTBETCTBOBATb OINpeAdeseH-
HbIM TPeOGOBAHUSIM IO CPOKY TOJHOCTM U YCJIO-
BUAM xpaHeHMs1. CymecTByloT ctaHgapTel JEDEC,
OTIMCHIBAIOIINE TTPABWIA OOPAIEHNST C HIEKTPOH-
HBIMU KOMITOHEHTaMM, KOTOPbIE HY)KHO 6€30T0BO-
pouHO cobmtonats [5, c. 74].

IIporpaMmMHbIe penieHus :

e  aBTOMAaTM3aUMs MapKMPOBKMU U MpPOCIIe-
>KMBAaeMOCTH;

e  MEXCHMCTEeMHbI IIJTI03;

e  aBTOMATM3aUVs MHBEHTapuU3alnumu;

e  1oAbGOp TOBApOB C MOMOIIbIO JOTOJHEH-
HOW peasbHOCTH;

e  0e30yMakHbIN MOIO0D;

e  1oAGOp TOBApOB C MOMOIIbLIO T'OJIOCOBBIX
TeXHOJIOTUI;

e  OTC/IeXMBaHMe IepeMelLleHuli NPOLyK-
I,

e  KOMIIbIOTEPHAS MOALEPKKa CUCTEM Opra-
HM3alUy TPOMU3BOLICTBA;

e  YHUBepCaJbHAas MPOrpamMma AJisl OTCIIEXKN-
BaHMSI.

PaGoTa nmpociexxuBaeMOCTH Ha MPeIpusi-
TUU

Cucrtema NpOC/IEKMBAEMOCTU [IOMKHA 0bsia-
JIaThb OIpeJle/leHHbIMY CBOMCTBAMU U GYHKLUM-
sIMU. K HUM MOXKHO OTHeCTM: IOJlyyeHMe MPOn3-
BOJICTBEHHBIX 3aKa30B Ha BBITYCK MPOAYKLUMN, OT-
yeThbl 06 OrepanmsX, CBI3aHHbBIX C KOJAaMU MapKK-
POBKM (HaHeCceHue, BpeMsl, arperamys u T. 1.), 00-
MeH JaHHBIMM C TrOCyJapCTBEHHON MHGpopMaIm-
OHHOI CUCTEMO}M MOHUTOPUHIA TOBApOB Ha TeX
MPOU3BOICTBEHHBIX 9TAIAX, THE 3TO HEOOXOIMMO,
a TaKoKe NOAK/II0YeHNe K CTaHLIMY yIIpaBJIeHUs 3a-
Ka3aMu JJ1s1 aBTOMaTHU3al Uy IPOLLECCOB. DTU MPO-
LlecCbl HEINOCPeNCTBEHHO CBSI3aHbI C KOJaMWU
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MapkupoBKku. CiemoBaTebHO, HECYT Takue QyHK-
[/ KaK: 3aKa3 KOJOB MapKUPOBKM; BBOJ B 060-
poT, IIPOBEpKa, BO3BPAT KOAOB MapKUPOBKM; OT-
yeTbl 00 MCIIO/NIb30BAHMM KOJOB MAapKMPOBKU:
HaHeceHMe, BBOJ, B 000POT, arperaiysi, BbIBOJ, 13
o6opora (or6pakoBka). Cioma MOXKHO elle moba-
BUTh (PYHKUMM OpraHM3alyuy HaHECeHUS KOMIOB
MapKMPOBKY Ha €IVMHUIIbI YITAKOBKY MTPOIYKLINMA,
TPYIITIOBBIE U TPAHCIIOPTHBIE YIIAKOBKY, YIIpaBiie-
Hle TIPOIeCCOM IevaTy STUKETOK C MCIOJb30Ba-
HyeM 3apaHee c(OPMUPOBAHHBIX IIAOJIOHOB C ar-
perauyoOHHbIMM KOAAMM, BaIUAALNUS STUKETOK CO
cpeocTBaMM MAEHTUOUKALMKM IIOCTE MapKu-
POBKM, arperanusi ¥ pasarperauusi KogoB MapKu-
POBKM B IPOLIECCE UCIIOTHEHMS TPOU3BOACTBEH-
HbBIX 3a7aHuii, o 3amnpocy ERP, B xome pydHBbIX
ormeparuii co ckaHepom. JlaHHbie QYHKIMM B CBOIO
ouepeb IMO3BOJISIOT O0JIee YeTKO YIIPaB/IATh Cy6-
MIOCTaBUIMKAMM, KOHTPOJMPOBATh IMapTUM, CJe-
IATb 338 BHYTPEHHMMM IpPOIeCcaMy, YIIPaBIISTh
HECOOTBETCTBUSIMMU U T. [I.

K ocHOBHBIM BOIIpOcaM pas3spabOTKM CUCTEMbI
OTHOCSITCS CJIeAYIOIINE aCIIeKThI:

e  OIpejeneHKe TUIIA MAaPKUPOBKM;

e  crocob HaHeceHMe Ha JeTalb ¥ CUMThIBA-
HUS;

e  aHaJIM3 BO3MOKHBIX IIPOLIECCOB IIPOM3-
BOJICTBA, NP KOTOPHIX BO3MOXKHA yTeps] MapKu-
POBKM M OpraHusanysi BPEeMEHHON, IOBTOPHOI
MAapKUPOBKHA;

e  HaxOXIEeHMe ONTMMAaJIbHOrO CII0coba Co-
[IOCTaB/IEHMSI peabHOl JeTanu U ee HudpoBOro
0003HaUYEeHNUS ;

L 58 1 e ¢
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e  CO3[aHMe IIPOTrPaMMHOTO ObecrieueHust
OTOOpaskeHMST MECTOITOJIOKEHMS IeTaIu U APYroii
mHpOpMaIUn.

MapkupoBKa KOMIIOHEHTOB WM3Jeuili Ha
IpeanpuATUA

[MpocnexxnBaeMOCTh HeNb3Sl pPeann30BaTh, He
uMest BOSMOXKHOCTM pa3inyaTh 3JIEMeHThI. B 9Toi
KoHnenuuy TepMMH <«MapKUPOBKa» OIpemesis-
eTCsl KaK KOMIIEKC MepOIpUsITUit o uaeHTudm-
KAl eAVHUIIBI TOBapa MO0 COBOKYITHOCTM eIy -
HMI[ TOBapa C NOMOILbI0 HaHeCeHUs CpencTBa
UIeHTU(GUKALMA VIV KOHTPOJIBHOTO (MOeHTUdM-
KaLlMOHHOIO) 3HaKa, COoJepsKallero CpencTBo
UaeHTUGUKALMHA, B IeIIX obecreyeHus mpocyie-
>KMBaeMOCTY TOBapOB MPU UX ABVKEHUM 110 TOBA-
pornpoBogsiei cetu [6, c. 28].

Kakmaprit 06beKT IoMedvaeTcs] MHIUBUITYaIIb-
HBIM YHUKQJIbHBIM IIM(PPOBBIM KOAOM — Cepuii-
HBIM HOMEPOM Wu uaeHTUuKaTopom. JIjsi aToro
yaiile BCero MpUMEHSIeTCsSI MapKUPOBKA WU 3TU-
KeTMpOBaHMe IITPUX KOAOM — JMHeiHbIM (1D)
win aByMepHbIM (2D). [TocnemHuii mpumeHseTcs
[T KOOMPOBaHMUS GOJMBIINX 00BHEMOB TaHHBIX, a
TaKXke, ecM B KOPITyCce Ha MeYyaTHOI IiaTe MU
MHBIX 2JIeMeHTax U3Je/ns HeJOCTaTOYHO MecTa
IJIS1 pa3sMellleHus JIMHETHOTO KoAa (puc. 2).

it MapKUpPOBKYM TTOBEPXHOCTU MeTalyion3ae-
JINIA TaKMe CIIOCOObI He BCETIa IPUEM/IEMbI, BBUIY
HU3KOW anresuy, HECTOMKOCTU IMEYaTHOTO CJIOST
WX HECAHKIMOHHOW BO3MOXXHOCTU 3aMeHbI HO-
cuTensl. B MallMHOCTpOeHMM HamOOJbIlee pac-
MPOCTPaHEeHNe TOMYUYWIN UHTPY3UBHBIE METOZbI
MapKMPOBaHMUS, B YaCTHOCTU TpaBMpPOBaHMeE, UT-
JIoOyIapHasli TeXHOJIOTUS, Jla3epHasl U 37eKTPOXU-
Muueckasi MapK1poBKa.

6)

Puc. 2. IIpumepol cnoco608 udenmuguxayuu: wimpux koo 1D-Code 128 (a);
wmpux-kod 2D-DataMatrix (6); RFID-uun (8)
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BakHO 3HATh, UTO AJIST KaKOOTO THUIIA IITPUX
KOZa CyIeCTBYIOT OOIIEITPUHSIThIE CTAHIAPTHI KO-
IupoBKu. IITpMX KOABI MOTYT OBITh HAHECEHBI TP
rpueMe ChbIpbSI WM B MpOIecce IMPOU3BOJICTBA

aBTOMAaTUYeCKUM MapKUPOBIIVKOM, TaK K€ MOI'yT
UCIIO/b30BAThCS YK€ MMeIoLMecss MapKUPOBKU,
HalpuMmep, HaHeCEHHbIe Ha KOMIIOHEHTBI UX MTPO-
usBoguTenem (puc. 3).

Puc. 3. JlazepHblii Mapxuposuwux

WHorma mpou3BOAUTENN UAEHTUDUIUPYIOT
nsgenus RFID-metkamu (puc. 2), TO eCTb UHTe-
rpaIbHBIMU MUKPOCXEMaMMU C YHUKIbHBIM UIEH-
TUGUKATOPOM, KOTOPbIV CUMTHIBAETCS TIO Paguo-
KaHaJly Ha HeKOoTOopom pacctosgsHuu. RFID-meTku
AT BO3MOXHOCTDb IOJIy4YaTh CEPUIHBIIT HOMEDP
usgenusl, ecau IutaTa mpubopa HemOCTYITHA,
HaIlpuMep, yCTAHOBJIEHA B KOPIYC WM 3aauTa
repMeTuKoM. C ITOMOIIBI0 IIePCOHAIBHBIX KapT C
RFID-MeTKaMy MOKHO UIEHTU(GUIMPOBATD U CO-
TPYAHUKOB MIPEAIIPUSTHS, YIACTBYIOIINX B IPOU3-
BOJICTBEHHOM IIpoliecce.

PesynbTaTsl ucciesoBaHUSA

['maBHasg 1enb MUCCAEIOBAHUSI MPEIJIOXKUTD
MPOU3BOJICTBY CUCTEMY MPOCIEKUBAEMOCTH C BbI-
COKUM MOTEeHIIMATOM.

IO cUCTeMbI TPOCIEXKUBAEMOCTY He00X0-
IVMMBI IBa OCHOBHBIX 6JI0Ka:

MeTannypruyeckoe
NPOW3BOACTBO

3aroToBOYHO-LUTAMNOBOYHOE
NPOW3BOACTBO

MetannoobpabarbiBalollee

1.  Bisok ympaBieHus IPOMU3BOJICTBOM;

2. VHTerpaiyoHHbI 6JIOK.

B pamkax ucciemoBaHMsS YMEHbBIIMM 3aaun
6J10Ka yIIpaBJIeHNs TPOM3BOACTBA IO MTPOTPAMMObI
OTC/IESKMBAHUSL JleTajsieil MO MPUMEHSIeMOCTU K
orpeJie/IEHHbBIM KOHEUHbIM U3/Ie/IUSIM.

VHTerpanbHblii 610K OYyAeT IpeacTaB/eH Jia-
3€pHBIMU MapKMPOBUIMKaMMU "u CKaHepaMIn
WITPUX-KOIOB.

PasbepeM [eiCTBMSI CUCTEMbI ITPOCIEXMUBAE-
MOCTM Ha IIPUMMEPHOM IUIaHe MPOU3BOJCTBA Ma-
MIMHOCTPOUTENbHOTO MTPeATIPUSITHS.

Ha mpuBenmeHHOl cxeme Mbl BUAMM GOJbINe
MpOM3BOJICTBA 3aBofa (puc. 4), HO B KaXXIOM U3
HUX MOXET OBITb MHOXECTBO I[€X0OB, pa30opocaH-
HBIX M0 GOJIBINON TEPPUTOPUM.

Lex

npouv3eoacTeo

NakoKpaco4HOro NoKpbITUA

MexaHocBpoyHoe
NPOW3BOACTBO

WMcnbiTatenbHoe
nNpou3BO4CTBO

Puc. 4. Cocmas npou3sodcme
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Ha sTame meTa/uryprmyeckoro Npou3BOACTBA
MMeeM JIeJI0 C CbIPbeM, B TaHHOI CUTYyal[iM CMBbICIT
MapKMPOBKY BbIpaXXeH B HEOOXOOMMOCTY Beje-
HMUSI yuyeTa KOJMYECTBA U TMpeaoTBpalleHus
Kpaskiu, 4yeM JiJIs1 TOHMMAaHMS MeCTa HaXOoXIeHUs.

B monHoI Mepe cucTeMa HauMHaeT ce6st moKa-
3bIBATh MOCJIe HAUasaa M3TOTOBIEHUS JeTau.

Ha 3Tamne 3aroToBOYHO-IITAMIIOBOYHOI'O MPO-
MU3BOACTBA BO3HMKAET CJIOKHOCTb pasMelleHUu
Mapkepa Ha JIeTaJisIX U3-3a OTpaHUUYeHHOTO KOJIN-
YeCTBa POBHBIX MECT U TPeGOBaHMI K TIaAKOCTU
MmaTepuana. Ha GO/MbIIMHCTBE HeTaseii Ty IMpo-
6JieMy MOXKHO YCTPaHUTDb Ha craauu ee 3D mope-
JIMPOBAHMS WIM BpeMEHHBIMM CII0COOaMM MapKy-
poBaHus.

Ha srame meTa/mioo6pabaThIBaIOIIETO MTPOU3-
BOJCTBAa CTOMT IIPOAHaJIU3UPOBATh €CTb JIU TPO-
1Iecchl, KOTOpPble MOTYT MCIIOPTUTH WM TIOJHO-
CTBIO CHSTh MapKMPOBKY. B mmepeueHsb npolieccos,
NP KOTOPBIX BO3MOXHO IOBpEXIEHME MapKu-
POBKM BXOZAT: HUIM(OBKA, MTOKPBITHE 3aIUTHBIM
JIAKOKPACOYHBIMM ~ MaTepuajiamu, TepmMoobpa-
00TKa. PekoMeHAyeTCsl MOBTOPHOE HaHeCeHUe
MapKUPOBKMU.

Ha sTame MexaHOCOOpPOYHOrO MPOM3BOACTBA
BO3MOJXKHO OTC/IEXXMBaHME B paMKax COOPKY U3 He-
CKOJIBKUX 3JIEMEHTOB KOHCTPYKIMM, UTO OYEHb
YIOOHO [JI TEXHOJIOTMYECKOTO M MHK€HEepPHOro
aHaiu3a.

Ha sTare ucrnbITaHMii MOKHO MPOC/IeIUTD 3a-
KOHOMEPHOCTHM OT U3MEHEeHU I KOHCTPYKIIMIA, CI10-
cO060B 06pabOTKY IIPU MX HAIUYNU U CAENIaTh He-
06X0AMMble BBIBOIBI JJIS1 TaJIbHEIIIero MoBbIIle-
HMSI KauecTBa MpOoAyKTa.

OTcnexuBaHyue AeTaau MPOUCXOAUT T10 Ijexam
MIpeIpPUITUS 32 CUeT CKaHMPOBaHME METOK Ipu
repexofe Ha CJIeyIoIIuii 3Tal IPOu3BOACTBA.

WHdopmaliMoHHast 4acTb JIJis MTOIb30BaTeNs —
aTo mporpamma st PC 1 MOGUITBHBIX YCTPOIICTB.
PaspabaTbiBaeMoe TIpMIOKeHME IIpeAIoaraeT
MOMCK 110 HOMepy AeTaln, HoMepy KOHEeYHOT0 13-
Iesiusl, IOKasbIBaeT MH(POPMALMIO O MECTOHAXOXK-
IleHUM JTeTalyu U O TIpeJHa3HaueHHbIX ITpolleccax.

3akinoueHue

PaspaboTaHHas cucTemMa IPOCIEKUBAEMOCTH
MO3BOJIUT TPEINPUSTUIO M30eraTb HeKelaTesb-
HBIX TIOTEPb BpeMeH Ha IIPOU3BOACTBE, YIIPOCTUT
MPOM3BOJICTBO JOKYMEHTALUM U TOCTYTI K pasany-
HOIt MH(MOpMaM 06 M3TOTOBJIIEMO TPOTYKIIUK
Ha pasHbIX 3Tarax ee MPoOu3BOJCTBA.

WHdopmanMoHHast cucTeMa JOJKHA 00/1a7aTh
TaKMMM CBOMCTBaMM Kak: HajiMuue MUHUMASb-
HOTO KOJIMYECTBA OOOPYIOBaHMSI, TMOKOCTh IpU
MIPUCIIOCOOIEHUN I TIPeINPUSITUS, OO/DKHA
OBITh TIPOCTON B MCITOJb30BAHUM IJISI COTPYIHM-
KOB, a TaKke 00/1aJaTh KOMIIAKTHOCTbIO 060PYy/10-
BaHMSI.

[TpocnexnBaeMoOCTb IpeloCTaBisieT Cleaylo-
1Iye MpeumyllecTsa peaIrnpusaTuIo:

1. TlosiBnisieTcsi BO3MOKHOCTb  YIIPaBJISITh
MapTUSIMU AeTajel, UTo I03BoJIsIeT TMOKO TIaHu! -
pOBaTh ¥ CBOEBPEMEHHO 06GecIeunBaTh MOTpPeou-
TeJisd MPOAYKIMEN MpPU COKpallleHMM 3amacoB. B
ciryyae obHapyXeHusl 6paka GIOKMPYeTCSl U T0-
BTOPHO MPOBEpSeTCS KOHKpeTHas MapTus, a He
BeCcb 00beM JleTasieil, HaxXOIMIMIiCS B TIPOU3BO/I -
CTBEHHOM IIOTOKE.

2. TlosgBnsieTcss BO3MOXXHOCTb YIIPaBJIeHUS
npolieccamu, IMOCKOJbKY CUCTeMa MAeHTUdUKa-
UMM U TIPOC/IEXXMBAEMOCTU MO3BOJISIET B Caydyae
HeO0OXOIMMOCTY, HallpyUMep BBISIBJIEHUSI KaKOTO-
60 nedexra, ObICTPO OIPENEINUTD UCIIOJTHUTEIIS,
omepaiuio, o6opymoBaHue, MaTepuaa U T. H., a
TaK)XXe BbIACHUTD, KaKas IPUYMHA IIOBJIMSAJIA Ha
MOSIBJIEHME 3TOTO OTKJIOHEHMS. TakuM o6pasom,
CO37aeTcss BO3MOXKHOCTb OBICTPOTO BMeIATesb-
CTBa B XOJ, mpoiecca. ITO MO3BOJSET YAyYUIUTD
KauyecTBO MPY CHMXKeHUM 3aTpaT, IPU 3TOM TTOBbI-
CUTb YOOBJIETBOPEHHOCTh TOTPeOUTENST CBOEBpe-
MEHHOCTBIO 00ecTieueHusI.

3.  VcunuBaeTcs 3aliuTa OT XUIeHuit. B co-
OTBETCTBYIOMIMX XypHaaax M COMPOBOANTETbHbBIX
IOKYMeHTaxXx KpoMe HoMmepa 1iexa, AaTbl, HoMepa
Opuranbl, orepanuii, Ha3BaHUs JeTajieil u T. 1.
YKa3bIBAETCH ellle M Yncio usgenuii. Eciim yactp u3
HUX IPOTaZiaeT, 3TO BbISIBUTCS Cpa3y ke Ha caeny-
foleit omepanyuu. Ecim mporageT mapTvs Win
YyacTb HapTUM, HAXOASALIENCsl B ONHOM TapHOM Me-
CTe, TO TI0 3alMCIM B XypHa/lax U QuHaJIbHOMY
KOHTPOJTIO TapTuit 6ymeT BbISICHEHO, Tl U B KAKOM
06beMe MPOU3OIIIIY MOTePU. ITO CYKaeT KPYyT I10-
MCKa U JieflaeT ajpeCHbIM MIPUMeEHEHME KOPPEKTH-
pYIOLIMX Mep.

4. WVpeHTMdUKAUMS MPOAYKINU U IIPOBEIe-
HHue paboT Mo MHPOPMATU3ALUM TOTpeduTeeii
IIOMOTAOT BecTu PaboThl Mo 6opbbe ¢ KOHTpa-
(axTHOI poxyKIIeit, T. €. CHUKATb BEPOSITHOCTh
MOJIJTeJIOK M BO3SHUKAIOIINX, B CBSI3U C 3TUM JIOXK-
HBIX TapaHTUITHBIX TpeGoBaHMit [7, . 6].

CsoiicTBa MHMOOPMAIIMOHHOM CUCTEMBI IIpej-
MOJaralT OOCTYIIHYIO LleHYy Il IPOM3BOACTBA U
BBICOKYI0 PEHTab6eIbHOCTh IMPOTPaMMHOTO ITPO-
IYKTa B CPeIHMUX U KPYITHBIX TEXHUUECKUX TPOU3-
BO/JICTBAX.
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®EIOPOB Urops AHxpeeBU4
CTygeHT, MOCKOBCKMI1 TOCYIapCTBEHHbIN TeXHu4YecKuii yuupepcutet um. H. 3. baymana,
Poccus, r. MockBa

HayuHutii pykosodumens — doyeHm MocCK08CK020 20Cy0apCcmeeHH020 MexHUYecKo20
yHugepcumema um. H. 5. Baymana, kanoudam ¢u3uko-mamemamuyecKux Hayx,
douenm bozoaHos HUnws Onezosuu

TEHEPAIIVS TEKCASIPYECKHNX CETOK METO1IOM SWEEP

AHHomauus. B cmamoe paccmompen memod Sweep (Memod 3amemanusi) 015 2eHepayuu 2eKcasopuuecKkux ce-
MoK 8 mpéxmepHom npocmpancmae. Llenvio uccnedosanus s16semcs usyueHue memodd, usyueHue ozpanuieHuti,
Haknadvleaemsix Ha Quzypol, He0OXo0uMble O ycneuwiHoti pabomst Memoda 2eHepayuil, ONUCAHUe NPeUMyulecms
u Hedocmamkoe paccmampueaemozo memoda. Ilpednoxcen anzopumm danHoz2o memoda 8 ciyuae 1-to-1 3amema-
Hus. TIpusedeHsl pe3yivmamst pabomes! peanu3ayuu aiz0pummad Ha s3vike npozpammuposarus C++.

Knrouesste cnoea: cemku, Memod KOHEUHbIX JJlemMeHmos, ceHepauust cemok, Memod Sweep, Memod 3amema-

Hus.

VH)XKEHEpHOM IIPOEeKTYPOBaHUM ILINPOKO

IIPUMEHAI0TCA pa3/IMdHble MaTeMaTunye-

CKMe TIaKeThl ¥ IPOTpaMMHbIE UHCTPY-
MEHTBI, II03BOJISIONIME OLIeHMTh KauyeCcTBO KOH-
CTPYKLIMIT Ha KaXOOM 3Tare pa3paboTku. Takue
MHCTPYMEHTHI TTO3BOJISTIOT aHAJIM3MPOBATh IMHA-
MMKY IOBeIeHMsI IIPOeKTUPYEeMOro 06beKTa U ero
KMHEMAaTUKY, OTIPeIe/IATh pacipeiesieHye TeMIle-
paTyp U HampsDKeHUi B MeXaHMUYECKMUX COCTaBIIS-
IOIMX. OJTM 3aJauM peIlalTcs C ITOMOIIbIO
Cpe[CTB aHa/IM3a METOAOM KOHEUHBIX 3JIEMEHTOB,
B XOJe KOTOPOTO IIPOMCXOIMUT AamIlpOKCHUMAIIVsI
MCCIIeIyeMOit 001aCTU U JeleHMe ee Ha STYeiKu
CEeTKM AJIsI HAXOKAEHMSI HeM3BECTHBIX BeJIMYMH [1,
c. 65].

LlenssMM DAHHOTO MCC/IeOOBAaHUS GbUIM M3yUe-
HMe U OTMCaHMe aJiTOpUTMa MeTojia Sweep reHe-
palyuy rekcasgpuueckux CETOK IJIT TPeXMepPHbBIX
B-rep mogeneii, a Takke peanmsanys M3y4eHHOTO
MeTO/a Ha SI3bIKe IIporpaMMupoBanms C++.

CeTKa KOHEUYHBIX 3JIEMEHTOB — 3TO pa3bueHue
3aJaHHOl 0067acTM Ha I0H06JAaCcTH, KOTOpPbIE
Ha3bIBAIOTCS 3JIEMEHTAaMM, TaK, YTOOBI Kakpas
TOYKa 00JIaCTM HAXOOM/IACh B OLHOM M3 3jIeMeH-
TOB. Bcst 06/1aCTh TO/KHA OBITh ITOKPBITA 3JI€MEH-
TamMyu 6e3 IMepeKkpbITUS, TaKKe MOJIKHBI BBIMOJ-
HSATBCSI YCIOBUSI COBMECTMMOCTY MEXKAY KOHeu-
HBIMM 3JIeMEHTaMU Ha TpaHuUIle.

Ha nomo6HbIe CeTKYM HaJIOKEeHbI TaKME OrpaHy-
YeHMSI, KaK OTCYTCTBUE CJIMIITIKOM OOJIBIIMX YIJIOB
(6m3kMx K 180°), OTCYTCTBYE CAUIIKOM MAJTBIX YT -
JIOB U OrpaHMYeHMe pa3Mepa KOHEUHbIX 3JIeMeH-
TOB (€CJIU TI0 BCel CeTKe UCIOAb3YIOTCS 3JIEMEHThI
OIMHAKOBOI0 pasMepa, Heo6X0IMMO BbIOPATh M10-
CTATOYHO MaJIblii pasMep, YTOObI rapaHTUPOBATh
JIOCTAaTOYHYIO TOYHOCTD B Hanbojiee TpeGoBaTeIb-
HOJt yacTy 0671aCTU U TIPU STOM He MOBJIeUb 32 CO-
00i1 Upe3sMepHO GOJIbIlINe BBIUMCIUTENbHbIE Tpe-
60oBaHM).

MeTton Sweep (MeTOI, 3aMeTaHMsI) — METOJ, T10-
CTPOEHMS CeTOK KOHEUHbBIX 3JIEMEHTOB, KOTOPbIN
MO3BOJISIET CTPOUTh PAaCUeTHYIO CeTKy Ha OCHOBE
MpU3MaTUYeCKMUX 3JIEMEHTOB C TTIOMOIIBIO OIlepa-
IUM TIPOTSATMBAHMUS 2JIEMEHTOB OJHOIO CJIOSI
BAOJb HEKOTOpPOM ocu. IIaHHBI MeTOn MOXKeT
OBITH MCIOJB30BAaH TOJIBKO [JISI OIpeeIeHHOIO
KJacca TeoOMeTpUYEeCKUX MOJesiell, MOyueHHBIX
Kak TeJjia BpallleHys/TIPOTATUBAHMSI.

ISt TOCTpOeHMSI CEeTKM MeTOAOM ITPOTSITMBa-
HMSI CETOYHBIX 3JIEMEHTOB reomMeTrpuyeckasi Mo-
Iejb IOJIKHA COmep>XaTh IIOBEPXHOCTh-MCTOUHMK,
9JIeMEHTBI KOTOPOil OYyAyT MPOTATUBATHCS BIOJb
HEKOTOpOi OCM B HalIpaBJIeHUM ITOBEPXHOCTU-
MpUeMHMKa. JlaHHbIe TTOBEPXHOCTU M300paskeHbI
Ha pUCyHKe 1.
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MoBepxHOCTb-

CoeanHAOLWaA

NOBEPXHOCTb

MNoBepxHOCTb-
WCTOYHMK

NpHeMHHK

Ocb

(HanpaeneHue
NpOTArMBaHKA)

Puc. 1. I'enepauus zexcaadpuueckoti cemku memodom Sweep

B pesynbraTe paboThl MeTOAA IIOTYyYaeTCst
CTPYKTYPUPOBaHHAsI MM IOMYCTPYKTYPUPOBAH-
Hasl ceTKa, COCTOSIIAst U3 MPU3M MU TeKCas3poB.
Anroputm metonbl Sweep B ciyvyae 1-to-1 3a-
MeTaHMsI MOXKHO TTpeICTaBUTh CJIeTYIONMM 00pa-
30M:
1.

Haxoxguer—me MMOBEPXHOCTU-UCTOUYHMKA U
NpMeMHNMKa, HaXOXOeHNe OCU ITPOTATUBaHUA;
2.

COB,ILaHI/Ie ‘IETbIDEXYFOHbHOVI CEeTKM Ha I10-

BEPXHOCTU-MUCTOUHMKE (O METOHAX CO3JaHus Ta-
KMX CETOK OyZIeT CKa3aHo Jajee);
3.

BbI‘{I/ICJIeHI/[e miara l'IpOTHI‘I/IBaHI/IH, TO €CTb
COBUTra BOOJb OCU NIPOTATUBaHUSA. B mpocTeiiem

cjiydae 3aJaeTCsd paBHOMEpPHOEe IIPOABIVKEHNe

BOOJIb OCH, HO IIpM HAJIMUYUU CUJIbHBIX u3rubos
JIydiine 6y,ZLET YMEHbIINTDb MIar BOMM3Y ITUX

U3TU60B, 4TOOBI ITOBBICUTH IIJIOTHOCTH TE€KCas[-
POB, UTO, B CBOIO OUepeb, MpUBEIET K 60iee TOU-
HOJ1 amlIpoOKCUMAIINH;

4,

PasmenieHue y3710B Ha BHEIIHEN ITOBEPX-
HOCTU TeJIa,;

5. Pa3memieHue BHYTPEHHUX Y3JIOB ITyTEM
MIPOTSITMBAHMS IO CeTKM, PACIIONIOKEeHHO Ha T0-
BEPXHOCTU-UCTOYHUKE Yepe3 Telo C MOMOIIbIO
adduHHBIX IMpeobpa3oBaHMii: ITOBOPOTA, CABUTA

(maHHbBIE olepanyuyu pacCMOTpPeHbl Jajiee B TOJ-
pasgene 1.8);
6.

CoenuHeHUIT BHYTPEeHHMUX Y370B IPYT C

APYIOM M C C€TKaMM Ha IMOBEPXHOCTSX, BbIOEJIe-
HIe rekca’gpnuyeCcKkux 3JIeMeHTOB.

[TpomekyTOUHbBIe 1IarM MOXXHO YBUIETh Ha pU-
CYHKe 2.

Puc. 2. I[Ipomexcymounsle wiazu memooda Sweep

Is1 reHepa M IUIOCKOM CEeTKM Ha IOBEPXHO-
CTU-UCTOYHMKE MOKHO BOCIIOJIb30BATbHCSI METO-
IIOM TPaHC(HUHUTHOrO OTOOGpakeHMs, TMOO0 MeTO-

oM Sweep [J1s1 TUIOCKUX GuUTyp. JJaHHbIE METObI
ITOJIPOOHBI ONVCAHHI B [2, c. 81-83].

Hns reHepauMyu BHYTPEHHUX V3JIOB CETKU
HE06XOIMMO TEePEHOCUTh CETKYy, CTeHepupOBaH-
HYIO Ha TIOBEPXHOCTU-UCTOUHMKE, C TOMOIIbIO ad-

(buHHBIX TTpeobpa3oBaHMit TepeHoca Ha BEKTOp U
moBopoTa. bosee cTporo:

i (Xie View» Ziein 1) =

Ti : nk,i—l(xk,i—ll Yk,i-1 Zk,i-1» 1)! i=1..N, (1)
e ny; — Habop BHYTPEHHMX Y3/I0B (TI€PBbIi MH-
JIeKC OTBeYaeT 3a HOMeP TOYKU B CJI0€, BTOPOI UH-
IeKC — 32 HOMep CJI04);
T; — maTpuiia 4x4, KOMIO3ULIUS IepeMelleHus
" TTOBOPOTA JJ151 3a[TaHHOM TOYKMU;

N - 3aaHHOE KOJIMUeCTBO CJIOEB.

By v crioco6 cocTaBieHMst MaTPULIbI Tpeobpa-
30BaHMs OMMCAHBI B [5, . 18-23].
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VY MmeTona Sweep 11 reHepaluy rekcasgpude-
CKUX CETOK /151 TPEXMEPHbBIX B-rep mopeei ecTh
psiL OCHOBHBIX MPEMMYIECTBA, KOTOPbIE MPOSIB-
JITIOTCSI BHE 3aBMCUMMOCTM OT ITOCTaBJIEHHO 3a-
Jaum:

1. IIpu ero Mcrnoab30BaHMUM MOJTyYAETCS Ma-
Jloe, HO OCTaTOYHOEe [Jis TOYHOM amnmpoKcuma-
LMY KOJIMYECTBO 37IeMeHTOB ceTKH [3, ¢. 118];

2.  Metop npuMeHuMm s 1060t 2.5D oba-
¢ty (TIPOTSIHYTOI 0671aCTN);

3. Ilpum ero MCHOAB30BaHMM IOIYYAIOTCS
371€eMEeHTHI XOPOIlIero KauecTsa;

4. Tlpu npuMeHeHUM afalTUBHOTO, a HE paB-
HOMEpHOIO IlIara BAOIb OCU IPOTATMBAHUS, Me-
TOoHA, obOecleuuBaeT TOYHYIO amIpOKCUMMAIVIO B
TOHKUX TeOMeTPHUSIX;

5. OH 3ddeKkTuBeH IO BpeMeHM U IMaMSITU
Mpy reHepaiuu.

K HefmoctaTkam MeTona Sweep MOKHO OTHe-
CTU:

1. OrtHocuTenbHO HeGOJBIION Kiaacc 06a-
CTelf, K KOTOPBIM IPUMEHUM MeTOo., (60JIbIIoe KO-
JIMUECTBO OTpaHMUEeHUii: TOIojiornyeckas SKBU-
BaJIEHTHOCTb CeUYeHMI1 BIOJb OCU MPOTITUBAHMUS,
MpsiMast MM TIPUBOAVIMAs K Hell 0Ch, OTCYTCTBME
MOJIOCTEN BHYTPU 06J1aCTU U T. 11.);

2. CyuecTBeHHOe yBelMYeHNe BpeMsl pa-
60TbI anroputMa 1jis caydast N-to-M mpoTsirmsa-
HUS U3-3a IPUMeHEeHMS aITOPUTMOB CTPYKTYPHOIA
IeKOMITO3ULIUN;

3. Masas TOYHOCTb aIlpoOKCUMalLUU B Me-
CTax CWIbHBIX M3TMOOB (B K/IacCUMUYe€CKOM Bapu-
aHTe aIroputTMa C paBHOMEPHBIM IlIATOM)
[4, c. 84].

B xoze BbITIOMIHEHNS] PaGOThI GBI pean30BaH
JaHHbBII MeTo, Ha s13bIke C++ C MCII0/J1b30BaHMEM
o6ubamoTeku Rhino 3D. Ha pucyHkax 3-5 MOXHO
YBUIETh Pe3yabTaT paboThl MPOTrpaMMbl Ha pas-
JIMYHBIX TejiaxX. Busyanmsaius ceTKy BIMIOJHEHA B
MMporpaMMHOM KOMILIEKce Ansys.

Puc. 3. I[Ipumep pabomsl anzopumma

Puc. 4. IIpumep pabomsl arzopumma
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Puc. 5. IIpumep pabomsl anzopumma

B pesynbraTe mpomenaHHO paboThl ObUT U3Y-
yeH MeTof, Sweep (3aMeTaHMs) IJIsI reHepaLyyn
reKcasApUUecKuX CeTOK B TPEXMEPHOM IPOCTPaH-
CTBe, U3yUEHbI IPEUMYIIECTBA ¥ HEJOCTATKU Me-
TOZAA, a TaKKe MeTOA, ObUI peaau30BaH HA SI3bIKE
nporpammupoBanus C++.
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GENERATION OF HEXAHEDRAL GRIDS BY THE SWEEP METHOD

Abstract. The article considers the Sweep method for generating hexahedral grids in three-dimensional space.
The purpose of the study is to study the method, to study the limitations imposed on the shapes necessary for the
successful operation of the generation method, to describe the advantages and disadvantages of the method under
consideration. An algorithm of this method is proposed in the case of 1-to-1 sweeping. The results of the algorithm
implementation in the C++ programming language are presented.

Keywords: grids, finite element method, grid generation, Sweep method, sweeping method.
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IMAPA®YTIAMNHOB UnbHa3 JleHapoBUY
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ITPUMEHEHUWE HEMPOCETE )11 ABTOMATU3AIIN PABOTHI
JIEKTPUYECKUX MMOJCTAHIIMI U JIEKTPUUYECKUX CETEN

AHHOmauusa. B pabome paccmampueaemcs npumeHeHue HelipoHHbIx cemell ¢ 8HedpeHUueM NpeduKmueHol
ananumuku Ha 6ase. O603HaUeHb! 3a0ayul, KOMopble peuaomcs npu NoMouiu Hetipocemeti u anzopummos, 0CHO-
BAHHDBIX HA OAHHBIX MEXHON02USX. Bbldenetsl anemMeHmobl MamemMamu4ueckozo annapamad, uchoJib3yemole 8 pabome

MEXAHU3MO8 npeaukmueHoﬁ aHajiumuku.

Knroueenle cnoea: Helipocemu, snekmpuueckue cemu, yugpossie nodcmanyuu, asmomamusayust padomel,

npoZHo3uposdaHue, I’lpeaLIKWIUBHaH aHaaiumuka.

a IaHHBII MOMEHT HabJ/II0aeTCs] OpyeH-

TUPOBAaHHOCTb Ha aBTOMAaTM3alMI0 pas-

JVYHBIX TEXHOJOTMUYECKUX oOIlepaluii, B
TOM UMCJie B 9HepreTuke. ABToMaTH3alus HeKo-
TOPBIX TEXHOJOTMYECKUX I[POLeCcCOB (MOHMUTO-
PUHT M JMArHOCTMKA TOACTAHIMIT) o6jamaeT
ompeJe/IéHHbIM PSIIOM JOCTOMHCTB: COKpallleHle
3aTpat Ha MnmepuoAuuecke Bbie3bl /i MpoBee-
HUSI OUMATHOCTUKM; CBOEBpeMeHHOe BbISIBIIEHNE
IedheKTOB M HEHOPMAaJbHBIX PEXKMMOB pPabOThI
TOJICTaHIIUM.

ViMeHHO T03TOMY 3HeprocHabskaroliue Ipes-
MIpUSITUSL CTPEMSITCSI BHeAPSITh cucTtemy Smart
Grid - «YmHag ceTb». Ceifyac mpuobpeTaeT aKkTy-
aJIbHOCTD UCII0JIb30BaHMe HelipoceTeit AJ1s1 TpoBe-
IeHMsT IMAaTHOCTUKY 3JIEKTPO0OOPYIOBaHMS.

VHTe/eKTyaaIbHOM OCHOBOI IIM(POBBIX MO -
CTaHIMI SBJISIOTCS pacueTHble MOZeu, obecrie-
yyBalwIle NPeIUKTUBHbBIN aHaIN3 COCTOSHUS
SHEproceTH U ee OTHEeTbHbIX 06beKTOB. VICTI0/Mb3Ys
KOHIIEMIIUIO IMUQPOBBIX IMOACTAHLIMI, MOKHO:
OCYIIIeCTBJSATH KOHTPOJIb ITIEPETOKOB MOIIIHOCTET C
MOC/IeAYIOUMM OIpeaeeHeM YPOBHSI Hampsike-
HUSI B TOUKAxX CeTH, KOHTPOJb TOKOBOI Harpysku
060pyIOBaHMs — MJIUTENbHOCTb U (akT Iepe-
TPYy3KM, JOKaau3alusi MecTta TOBpeXAeHUs B
anerTpudeckoii cetu (3C), 3 PeKTUBHOE UCIIONb-
30BaHMe 060PYAOBaHMS U aAANITUBHOE pacIipese-
JIeHVe Harpy3Ku Ha y3Jbl ceTu [1, ¢. 133-144].

[IpuMmeHeHMe HENPOHHBIX CeTeil — IepCliek-
TUBHOE HalpaB/ieHMe aBTOMaTU3aluu OJs Mpo-
THO3MPOBAHMSI SHEPTONOTPeOIeHNMS C UCIIOTbh30-
BaHMEM 3JIEMEHTOB HOMCIeTYepusanuu B pabore
37IEKTPUYECKUX CUCTEM.

ITpu moMoOIIM HEMPOHHBIX CceTeli MOSKHO BbI-
TOTHATH HECKOJIbKO 33/1au:

1. ITporHo3MpoBaHye Harpy30K Ha OCHOBE He-
CKOJIbKMX aJITOPUTMOB: yCpeHeHNe (PaKTUIeCKUX
npodwieit 3a yeTbipe MpPeIIIeCTBYIOMINX AHS U
CYMMMPOBaHMe MOITHOCTEH OT BCeX 37IeKTPOIPH-
€MHMKOB C yueToM KoadduliiyeHTa moib30BaHus,
perpeccMoHHbBIX Mopesei (Ko3h(uIueHTsl MoI-
6upaloTcs 1Mo GYHKIMOHAIbHOM 3aBUCMMOCTH I10-
Tpe6JIeHUsT OT BpeMEHU U OT TEMIIEPATYPBI OKPY-
Kallero Bo3gyxa (TTOJIMHOM HEeBBICOKOW CTe-
TIeHN);

2. OnTummsauus pacripefieieHUs] HarpysKku:
HepOHHAasI CEeTh B XOZe CBOEro 0O0yUeHMsI U Ha OC-
HOBaHMM rpad®UKOB HAarpy30K Takke MOXKeT Mpu-
HMMAaTh PeIIeHys 10 0T60Py MOITHOCTY OT KaK-
IIOTO IOCTYITHOTO MCTOYHMKA TaK, YTOObI MaKCH-
MU3UPOBATh MHTETPAJIbHBIN S9KOHOMUYECKUIT (-
(bexT OT MOCTaBKM 2JIEKTPOIHEPTUM TIPU COOITIONE-
HUM OTpaHMYeHMi Mo HazexxHoctu. [Ipu pacmope-
JleJieHMM M3BEeCTHON (IOCTOBEPHO IpefcKa3aH-
HOI1) Harpy3ku MOXXHO MUHUMM3UPOBATh IKCILTY-
aTalMOHHBbIE pacXoJbl HA TeHepauuio. [Ipu mipu-
HSTUU pellieHus 151 KaXXA0TO MCTOUHUKA CenyeT
YUYUTBIBATh MOTEPH MPU IMepejaue 3JIeKTPOIHeP-
MU 10 HAarpy3Ku, YPOBEHb 3arps3HeHMsT OKpysKa-
I0Illeit cpenbl BCAeNCTBME PaBOThl MCTOUHMKA U
npyrue HeduHaHCOBble (DaKTOpbl. DTU YCIOBUS
3aTPYIHSIOT TIPMMEeHeHMe TPaAUIIMOHHBIX MeTO-
JIOB pellleHNs] ONTMMM3alMOHHBIX 3a/1a4 THUIIA Ma-
TeMaTU4YeCKoro MpOrpaMMMPOBAaHMUSI U OTKPbI-
BalOT TMoOJe [jg [pUBJIeYeHUs HelpoceTen
[2, c. 98-102];
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3. O1ieHKa ¥ MIPOTHO3UPOBAHME TEXHUYECKOTO
COCTOSTHMSI HEPTeTUUECKOro 060pyIOBaHMS: CY-
IIECTBYIOT METOJMKM OYeHb IPyOOIi OLIeHKM MH-
JIUKATOPOB TEXHUUECKOTO COCTOSIHUSI ITyTeM TpPO-
CTBIX anrebpaMyecKkux MpeobpasoBaHMil epBUY-
HbIX XapaKTepPUCTUK, OOJHAKO MX HeJIb3d CUMUTAThb
YAOBJIETBOPUTENbHBIMU [IJISI BbICOKOTEXHOJIOTUY-
HBIX JIEKTPUUECKUX ceTeli. [ OCyliecTBIeHUs
MPeOVKTUBHOI aHATUTUKMU COCTOSIHUSI 060pymO-
BaHMS TIOACTAHIMII CTaIU TPUMEHSITh TeXHOJIO-
MM ApXUTEKTYphbl TIIYyOOKOro obyueHusi. Boige-
JIEHbI TPYAHOCTU IIpMMEHEHUS HpE,Z[VIKTI/IBHOf/i
QHAIUMTUKM HA OCHOBE HelpoceTeit: 6ObIIOe
YMCIO0 BXOIHBIX CUTHAJIOB; Majioe KOJMUYeCTBO
MacCMBOB 3HAUEHMI XapaKTepPUCTUK, 3aperucTpu-
POBaHHBIX BO BpeMsl CO0EB M pa3MeueHHBbIX pe-
3yJAbTaTaMM MX aHaiIu3a. B 1ensx ymeHbIIeHUS
YylCjia CUTHAJIOB BXO/IHOM TOTOK ITepeBOASsT B ua-
CTOTHYIO 0671aCTh ITyTeM OGBICTPOTO MpeobpasoBa-
Hus ®ypbe, b0 BeliBIeT-pasaokeHnss. YToObI
3aJlefiCTBOBATh pacro3HaBaTebHbIM MOTeHIMA
CBEPTOYHBIX CeTeli, CTPOUTCS ABYMepHasi KapTuHa
BXOJHOTO IOTOKA B YaCTOTHO-BPEMEHHO 0071a-
CTU. PekyppeHTHbIe CeTU TakKe HaxO[sT Mpume-
HeHMe [Ji aHa/lKM3a BpeMeHHbIX PSIA0B xapakTe-
PUCTUK;

4. InarHOCTUPOBAaHME OTKA30B: U3BECTHBI pas-
paboTKM B 06JIACTM aBTOMATUYECKON OUarHo-
CTMKM OTKAa30B M aBapuii Ha 6ase CBEPTOUYHBIX
HelipoceTell M aBTOKOAMPOBIIMKOB. biaarogaps
BBICOKOi CKOpPOCTU CcpabaThIBaHMSI XOPOIIO 06Y-
YeHHOI1 HelipoceTy MOSIB/ISIeTCS TepCcIieKTuBa Ie-
pexolla K IPEeBEHTMBHOMY aHaIM3y COCTOSIHUS
pacripefie/IeHHOM 37eKTPO3HEPTeTUIYECKO CeTU
0 HACTYIJIEHUSI aBapuii U ompeieieHust Mmep 1o

X NpenoTBpalleHno. [Ipy nomoInm HelipoceTen
U MIPeIVKTUBHOM aHATUTUKM MOXKHO BepuUULIM-
poBaTh Tomosoruio IC, pasyioKeHUs] MHTerpaab-
HBIX Mpoduieii moTpedieHuss HA MPOPUIU OT-
Oe/IbHBIX 3HEeprolpueMHUKOB (me3arperanumn)
U T. I

HeiipoceTn 06/1amaioT 3HAUYMUTENbHBIM ITOTEH-
IMaJoM TpPUMEHEeHUS B MHTEUIEKTyaJIbHOM
yrpasienunu OC Ha 6ase 1MGPOBHIX TBOMHUKOB.
V3ke ceifyac OHM IMO3BOJISIIOT pellaTh psif, 3a5ad ¢
omnbkoit mopsaaka 10%, UTo CUMTAETCS JOCTATOU-
HBIM JIJIS1 MHOTUX ITpaKkTu4YecKux 1esneii. Heiipoce-
TeBbIe CPeICTBA ITPOTHO3MPOBAHMS HATPY3KH, IEH
¥ TeHepaluu 1e1ecoo6pasHo BKIIOYATh B 6a30Boe
MaTeMaTuyeckoe obecredyeHue nydpoBOro IBOi-
HUKA, B TO BpeMsI KaK CpeJICTBa AMArHOCTUKY TeX-
HUYECKOTO COCTOSIHYSI M aBapuit OTHOCSITCS K CIie-
IMaJIM3VPOBAHHBIM IIPUMIOKEHUAM. B ImepcIriek-
TUBE HEMPOCeTU CMOTYT ITOJTHOIIEHHO OCYIIECTB-
JIITh KOHTPOJIb 32 paboTOl SHEPTOCUCTEMBI U T10-
MOTaTh OTIE€PATUBHO-AVCIIETYEPCKOMY ITEePCOHATY
B YIIpaBJI€HUY PEKVMaMMN.
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KAK YMHBIE AJITOPUTMbI TPAHC®OPMUPVIOT
TPAHCIIOPTHVYIO CUCTEMY

AnHomauus. ITpoaHanusuposaHsl meHOEHYUU 8 passumuu Yugpossix cucmem ynpaesieHus MpaHcnopmHoti

cucmemodi.

Knrouessie cnoea: ymHulli 20p0d, 00uecmeeHHblil mpaHcnopm, 20po0cKdas MpaHcnopmHas cucmema.

paHchopmanusi TrOpOACKOTrO TPaHC-

nopra. CoBpeMeHHble TeXHOJOTHUUECKIe

MHHOBAaIlMM TIPUBHECIM B TOPOJCKYIO
TPAHCIOPTHYIO CUCTEMY 3HaUMTebHble M3MeHe-
HMS, TIpeBpalliasi ee B KIUYEBOI 37IeMEHT YMHBIX
ropoioB. BHeipeH1e aBTOHOMHBIX TPAHCIIOPTHBIX
cpenctB (ATC), cuctem cBsI3u 1 IHTepHeTa Bellleii
(IoT) nmepeomnpenenseT B3auMonelicTBMe rpaskaaH
C TOPOJCKUM TPaHCIIOPTOM.

OpnHOM U3 KIIUEBbIX 1ieJiell TEXHOIOTMUECKUX
MHHOBAIMII B TOPOACKOM TPaHCIIOPTE SIBJISIETCS
yITy4IieHe MOOGMIbHOCTY Y CHVSKEHME BPeTHOTO
BO3Je/CTBMSI Ha OKPYKaIOLIyI0 cpeny. ABTOHOM-
Hble TPaHCIIOPTHbIE CPeJiCTBA, OCHAIleHHbIe 3JIeK-
TPOABUTATEISIMM, CIIOCOOHBI COKPATUTDH BBIOPOCHI
YIJIeKUCIIOTO Ta3a, a CUCTeMbl YMHOT'O YITpaBIeHUSsI
MOTYT ONTMMMU3UPOBATh MOTOKU IBUKEHUS, MU-
HUMU3UPYS MPOOKM M yrayuiias o6y sddex-
TUBHOCTb FOPOJICKOV TPAHCTIOPTHO CUCTEMBI.

AnropuTmsbl yrpaB/IeHUSI TPAHCIIOPTHBIMU
IMOTOKaMM. AJTOPUTMBI ONMTUMMU3ALNU ABIDKE-
HMS B TOPOACKOI TPAHCIOPTHOM CUCTEMeE CTaHO-
BSITCSI HEOThEMJIEMOI YacCThI0 YMHBIX TOPOAOB,
HarpaB/JeHHbIX HA CHUKeHMeEe 3aTOPOB U TOBBIIIIe-
Hue o06ieit 5¢pdEeKTMBHOCTY IBUKEHUSI TpPaHC-
mopta. OmHMM M3 Haubosiee BAKHBIX ACIIEKTOB
3TOM ONTUMM3ALUUMU SIBJISIETCS MCIIOIb30BaHMeE
IaHHBIX B peaJbHOM BpeMeHM [Jis afanTaluu K
M3MeHEeHMUSIM B TPaHCIIOPTHOM MOTOKe.

B coBpeMeHHBIX YMHBIX IrOpojax aaropuUTMbI
ONTUMM3AIMM YUUTHIBAIOT HE TOJBKO TeKyIue
YCJIOBUST JJOPOSKHOTO JIBMKEHUSI, HO ¥ TIPOTHO3M-
PYIOT BO3MOXXHbIE U3MEHEeHMs Ha OCHOBE pa3iny-
HbIX (aKTOpPOB, TaKMX KaK IIOrofa, COOBITUSI U
Iaske KajeHJapHble 0COOeHHOCTH. DTO MO3BOJISIET

MpenoTBpalaTh MPo6JIeMbI U IIPEIOCTABISTh BO-
IOUTEJSIM M Ilaccaxkupam OITMMaJibHble Mapii-
PYTbI, OCHOBBIBAsICh Ha peajibHbIX U TpeAcKa3aH-
HBIX YCJIOBUSIX ABVDKEHUS.

ANTOpUTMBI ONTUMM3ALUKM TaKKe CII0CO0-
CTBYIOT YJIYUIIEHMIO YIIpaBjieHusl cBeTodopamu,
peryampyst ux paboTy B peaJlbHOM BpeMEHM B 3a-
BUCUMOCTHN OT MHTEHCUBHOCTU OBV>KEHMWSI. JTO He
TOJIBKO COKpalllaeT BpeMeHHbIe 3aIeP>KKM Ha CBe-
Todopax, HO ¥ yMeHbIIIaeT pacxo/i, TOTIMBA U BbI-
OpOCHI 3arpsISHAIONIMX BEIIECTB.

ANropuT™MBl MapuIpyTusanuyu C y4eToMm [aH-
HBIX O TpaduKe SIBJSIOTCS K/IIOUYEBBIM 3JIEMEHTOM
YMHOTO yIIpaB/ieHUs] TPAHCIIOPTHBIMY MTOTOKAMMU.
OHM TIpemoCTaBISIIOT BO3MOXKXHOCTh aBTOMATHYE-
CKM BBIOMPATh ONTUMAJIbHbIE MAPIIPYThI, YINUTHI-
Bas TeKylle YCJIOBUS OBVDKEHUS U MpeAcKa3aHms
0 OYOYIIMUX U3MEHEeHUSIX.

Vicrionb3ys maHHbIe 0 Tpaduke, cobupaemble C
maTtumnkoB, GPS-TpekepoB u Apyrux MCTOYHUKOB,
aJTOPUTMBbI MapUIpyTU3alUM MOTYT TMPeAJIOKUTD
BOOUTE/ISIM aJbTePHATUBHbBIE MapIIPYThl, 00XOs
MPOOKM U COKpalllasi BpeMsI B ITyTU. ITO HE TOJbKO
yJTy4IlIaeT OTIBIT BOAUTENEN, HO U COENCTBYET 06-
meit 3¢b@eRTMBHOCTY TPAHCIIOPTHOM CUCTEMBI,
yMeHbIlIass KOHLIEHTPALMI0 TPaHCIOpTa B Y3KUX
TOUKaXx U CraakuBas eperpysKu.

OpHaKo IJ1 YCITeITHOM peann3anum 3TUX aaro-
PUTMOB BakHA He TOJIbKO UX 3(PPEKTUBHOCTD, HO
u obecrieueHre KOHPUIEHLIMATbHOCTY JaHHBIX U
YCTOMYMBOCTb K BHEIIHUM BO3[ECTBUSIM. AJITO-
PUTMBI JTOJIKHBI OBITh TMOKMMM M CIIOCOOHBIMMU
amarnTUpoOBaTbCSl K  Pas3jIMUHBIM  CIIleHapUSM,
YTOOBI 00ECITeUNBATh CTAOMIIBHYIO PAOOTY Jake B
YCJIOBUSIX U3MEHUMBOCTY TOPOACKOI Cpefbl.
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B pa3BuBawIIMXCS YMHBIX TOPOAAax MCKYC-
CTBEHHBIV MHTeMNeKT (M) CTaHOBUTCS BasKHBIM
MHCTPYMEHTOM B yIIpaB/ieHUM TOPOACKUM TPaHC-
MOPTOM. AJITOPUTMBI MAaIIMHHOIO OOYyUYeHUs,
BK/IIOUEHHbIe B CHUCTEMbl YMHOTO YIIpaBieHUs
TPaHCIOPTHBIMMU ITOTOKAMM, TIO3BOJISIIOT MTpefCcKa-
3bIBaTh M3MEeHEeHMS U alalITUPOBATHCSI K HUM B pe-
aJbHOM BpeMeHMU.

OnfHOI U3 KIIOUEBBIX POJiell UCKYCCTBEHHOTO
MHTEJIIEKTA SIBJISIETCST aHaIN3 OOJbIINX 06HEMOB
IaHHBIX, COOMpaeMbIX C IAaTYMKOB, Kamep, MO-
OWJIbHBIX YCTPOVICTB U PYTUX UCTOUHUKOB. AJITO-
PUTMBI MAIIMHHOTO 06yUeHus1 06pabaThIBAIOT ITY
MHbOpPMAINIO, BBISBIISIS MaTTEPHBI U TeHAEHIINHA,
YTO IMO3BOJISIET cucTeMe 6osee 3 PeKTUBHO pea-
rMpoBaTh Ha M3MeHeHMs B TPAHCIIOPTHOI cpe/ie.

IIpumepsl peanusanuu. B pa3amMuHbIX yMHbBIX
ropojiax 1o BCceMy MUpY YCIIeIIHO pean30BaHbl
MPOEKThI, UCIIOIb3YIole MHHOBAI[MOHHbBIE ajro-
PUTMBI IJIs1 TpaHCchOpPMaIUy TOPOICKOTO TpaHC-
nopra. PaccMoTpuM HeCKOIbKO SIpPKUX TIPUMEPOB,
IeMOHCTpUPYIOMMX 3)GEKTUBHOCTh YMHBIX pe-
IIeHUit B yMOpaBAeHUM TPAHCIOPTHBIMU IIOTO-
KaMMu.

e  Cunramyp: CucTema OIlIaThl 3a UCIOIb30-
BaHMe fopor. CMHTamyp BHepWI YHUKATbHYIO CU-
CTeMy OIUIaThl 3a MCIIOJb30BaHME AOPOT
(Electronic Road Pricing, ERP). 3Ta cuctemMa 0CHO-
BaHa Ha TexHoyoruu RFID, 1o3Bossst aBToMaTu-
YyeCcKy B3UMMaTh IIATy 3a MMpoe3, Ha MeperpyskeH-
HbIX yU4aCTKax JOPOTrU B 3aBUCUMOCTH OT BpeMeH!
CYTOK ¥ MHTEHCUBHOCTU ABUKEHUS. AJITOPUTMBI
ERP nomoratoT peryampoBaTh TPaHCIIOPTHbBIE I10-
TOKM, CHYKAsI TPOOKY M CTUMYJIUPYS UCITO/Ib30Ba-
HIe 06IIeCTBEHHOTO TPaHCIIopTa.

e AwmcTepmam: MHTerpupoBaHHasi CUCTeMa
MOOMIBHOCT. AMCTEpIaM CO3[al MHTErpupo-
BAHHYIO CUCTEMY MOOMIBHOCTU, OObEIVHSIONIYIO
B cebe TaHHbIE O TOPOACKOM TPAHCIIOPTE, BEIOCHU-
mejax, aBTOMOOWISX U Jaxke cymax. C MCITOMb30-
BaHMEM aJrOPUTMOB YMHOTO YIIpaBJieHUs] TPaHC-
MOPTHBIMU MOTOKaMM, TOPOJ MOXKET IMpeLoCTaB-
JIATb pPeKOMeHJalMM MO0 ONTUMaJbHBIM MapIlpy-
TaM ¥ CpeJiCTBaM IepeABIKeHMs, a TaKKe peryin-
poBaTh 3/IeKTpUYecKue 3apsiiHble CTaHLIUU B pe-
KMMe peasbHOTO BpeMeH!.

. Tokmo: YMHasg napkoBka. TOKMO BHEeAPUII
CUCTEMY YMHOI TIapKOBKM, WMCIOJ/Ib3YIOIIYIO

CEHCOPBI U AITOPUTMBbI )15 3P HEKTUBHOTO YIIpaB-
JIEHMSI TAaPKOBOYHBIMM MecTaMy B ropoze. I1ojb-
30BaTeIM MOTYT IOJMy4YaThb MHQOpMAIMIO O MI0-
CTYITHBIX MECTaX yepe3 MOOMUJIbHbIE TIPUIOKEHMS,
YTO CHM)KaeT BpeMs IIOMCKa IMapKOBKM U YMEHb-
IIaeT TPAHCIIOPTHBIE 3aTOPBI.

DTU IpUMepbI IeMOHCTPUPYIOT, KaK YMHbIE ajI-
TOPUTMBI aKTUBHO TIPVMMEHSIOTCS IJISI pelleHus
peanbHBIX TPOOJIEM TOPOJCKOTO TpPaHCIIOPTA.
TIpoeKThI TAKOTO POJIa HE TOJBKO OMTUMUUPYIOT
MTOTOKM BVDKEHMSI, HO M CO3JAl0T Oojiee ymoOHoe
1 3 deKTBHOE B3aMMOMEICTBIME TPaKIaH C Io-
POJICKOI MHGPACTPYKTYPOIL. DTU yCIEXU TTOTUED-
KMBAIOT BaKHOCTb MHHOBALIMII B YMHOM YIIpaBJjie-
HUM TPAHCIIOPTHBIMU CUCTEMAMMU [JISI CO3JaHUS
60s1e€e YCTOMUMBBIX, IKOJOTUYHBIX U YAOOHBIX I'O-
pOIOB OymyIIero.

3akinoyeHue. B coBpeMeHHOM MMpe TpaHC-
dbopmarusi TOpOACKOrO TPaHCIOpPTA MPU TOM-
JIeP>KKe YMHBIX JITOPUTMOB CTAHOBUTCS KITIOUe-
BBIM 3JIEMEHTOM CTPAaTEeTrMy Pa3sBUTUSI YMHBIX IO-
pOIIOB. ABTOHOMHBIE TPAHCIIOPTHBIE CPEMCTBA,
CUCTEMbBl YMHOTO YIpaBI€HUSI TPAHCIOPTHBIMU
MOTOKAMM, aJTOPUTMbI ONTUMM3ALUU UCKYC-
CTBEHHOTO VHTE/UIEKTA — BCE 3T MHHOBAIIUY CO-
3paioT 6osiee 3hpeKTUBHBIE, YCTOWUMBBIE U KO-
JIOTUYECKM UMCThIE TOPOACKME TPAHCIIOPTHbIE CH-
CTEMBIL.

OnHako, BMeCTe C HEMpepbhIBHBIM Pa3BUTHEM
TEXHOJIOTUIA, TIOSIBJISIIOTCSI HOBbIE BBI3OBBI, TAKVeE
KaK BOITPOCHI 6€30TIaCHOCTY JaHHBIX U STUUYECKME
aCIeKThI UCITOb30BAHUS MCKYCCTBEHHOTO MHTEJI-
siekTa. [T09TOMy BaKHO ITPOIOJIKATh CHATaHCUPO-
BaHHBINM MMOIXOMA K BHEAPEHUIO YMHBIX TEXHOJO-
TMif, YYUTHIBAST TOTPEOHOCTY U MHTEPECHI 00IIe-
CTBA.
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PO EBrenuii Bnagumuposuyu
MarucTpaHT,
Benopycckuit rocygapcTBeHHbI YHUBEPCUTET MHPOPMATUKU U PaI03JIEKTPOHUKH,
Pecniy6ninka Benapych, I. MMHCK

HayuHulli pykosodumens — KaHoudam mexHuueckux Hayk, 0oyeHm
Jluxauescxuti JImumputi Bukmopoeuu

YMHBIE PEHIEHUA OJI51 YITPABJIEHUSA OTXOJAMMU B 'OPOJAX:
POJIb TEXHOJIOTUI Y1 AJITOPUTMOB

AHHOmMauus. B cmamoe paccmompeHst cospemeHHble N00X00bl K yNpasaeHUuw omxo0amu 8 20podax ¢ Ucnoib-

3080HUEM UHHOBAUUOHHbIX mexHo02uli u anzopummos.

Knrouesbsle cnoea: ynpasnetue 0mxooamu, UHHOBAYUOHHbIE MEXHOJI02UU, MOHUMOPUHZ 01X0008, ONMUMU3A-
yus Mapuipymos, pasoeseHue omxodos, nepepabomxa omxodos, 20p00CKast IK0N02uUsl.

BeJgeHMe. B coBpeMeHHBIX Topojax Ipo-

6/:eMa yIpaBjaeHUsI OTXOJaMM CTAaHOBUTCS

Bce Oosiee akTyaysbHOM. C pocTOM Hacese-
HUSI M yBeJIuYeHMeM ypbOaHM3aluy KOJIUYEeCTBO
MPOM3BOJIMMBIX OTXOJIOB CTPEMUTEbHO BO3pac-
TaeT, 4YTO CO3JaeT Cepbe3Hble BbI30BBI [IJIsT 9KOJIO-
MU U 300POBbS TOPOJICKOTO HaceyneHMs. IPdek-
TUBHOE YIIpaBJI€HME OTXOZaMU CTAaHOBUTCS KpU-
TUYECKM BaskKHBIM [JIs1 ObecrieueHUs] UMCTOTHI U
3[I0POBbSI TOPOJICKO CpeJibl, a TaKKe [IJIsT CHUsKe-
HUSI HETAaTUBHOTO BO3[ECTBUS Ha OKPYKAIOIYI0
MIPUPOLY.

TpaguioHHble MeTOIbI cOopa U 06pabOTKU
Mycopa 4acTo OKa3bIBAIOTCS HedDPeKTUBHBIMU U
HeIOCTaTOUYHO aJalTUPOBAHHBIMU K COBpEMEH-
HbIM BbI30BaM. OZJHAKO C IMOSIBJIEeHMEM HOBBIX TeX-
HOJIOTUIi ¥ PasBUTHEM AJITOPUTMOB YIIPaBJIEHMS,
OTKPBIBAIOTCS HOBBIE BO3MOXXHOCTM s CYylie-
CTBEHHOTI'O yJIyUYLIEHNS] CUCTEM YIIPABIEHUS OTXO-
Iamu B ropojax. B maHHOI cTaTbe MbI pacCMOT-
pMM, Kakue KOHKpeTHble MHHOBAllMOHHbIE TO[I-
XOIbI ¥ TEXHOJIOTUY UTPAIOT KJIIOUEBYIO POJIb B CO-
BpeMeHHOM YIIpaBJeHUM OTXOAaMU U Kakue Tpe-
MMYIIECTBA OHM IIPUHOCSIT B 3TOi ob6iacTu. B
YaCTHOCTM, MbI O6paTMM BHMMAaHMe HAa MOHUTO-
PUHT 1 c60P OTXOJ 0B, ONITUMM3ALNIO MaPIIPYTOB,
paspesieHye 1 epepaboTKy OTXO0B, YIIpaBieHye
IaHHBIMU U BBI3OBBI, CTOSIII[ME TIepe/] TOPOICKUMU
aJMUHUCTPALUMSIMU TIpU BHEJPEHUM HOBBIX TeX-
HOJIOTMIA B 3TOJ 00/1aCTH.

MOHUTOPUHT U CO0pP OTXOHOB. B coBpeMeH-
HBIX ropoaax 3¢ ¢GeKTUBHbII MOHUTOPUHT U 60D
OTXOJIOB CTAaHOBSITCSI K/IIOUEBBIMU acIleKTaMu
yIpaBIeHUSs MYCOPOM. OpHoit u3

MHHOBALIMOHHBIX TEXHOJIOTUI, KOTOpas 3Ha4u-
TeJbHO Y/ydlllaeT 3TOT IIPOLECC, SBJSIETCS UC-
M0JIb30BaHMe NaTuYNKOB U cucteM [oT (MHTepHeTa
Bellleif) O MOHUTOPMHTA 3alOJHEHMS] KOHTe-
HEpPOB. DTU AATUMKU YCTAHABJMBAKOTCSI Ha KOH-
TejiHepax IJIsI Mycopa U MepenanT MHGOPMAaIMIo
0 MX 3aIl0JJHEHHOCTU B peaJlbHOM BpeMeHU Ha
LIeHTpa/IbHbIN cepBep. ITO IM03BOJISIET ONITUMMU3U-
poBaTh pacmucaHue cb6opa Mycopa, MpemoTBpa-
11ast rIeperojHeH e KOHTEMHEPOB U M30bITOUHbIE
pericbl MyCOpOBO30B.

Kpome Toro, pa3BuTie aBTOMAaTU3MPOBAHHbBIX
cucTeM c60pa Mycopa SIBJISIETCS ellle OJHUM BaK-
HbIM HalipaBjeHMeM. Takye CUCTeMbI BK/IIOUAIOT B
cebs1 crielnanbHble KOHTEHEPHI, CIIOCOOHBIE Ca-
MOCTOSITEJIBHO TIepeIBUTAThCS K ITyYHKTaM cOopa
WIX [OaXe K MyCOpOBO3aM [Jisl ONTUMAaabHOTO
c6opa oTxomoB. Takue TEeXHOJOTMM He TOJIbKO
CHIDKAIOT HEOOXOAMMOCTh PYYHOrO Tpyda IIpu
cbope Mycopa, HO ¥ YMEHBIIAIOT TPAHCIIOPTHbIE
3aTpaThl U BpeLHOEe BO3M4ENCTBME HAa OKpPYXKaro-
HIy1o cpeny.

Hcronb30BaHMe IT0J0OHBIX MHHOBALMOHHBIX
MTOXOI0OB K MOHUTOPUHTY U c60pPY OTXOIOB M0O3-
BOJISIET TOPOACKMM aIMUHUCTPALUUSIM CYlle-
CTBEHHO TOBBICUTh 3(PHEKTUBHOCTD YIIPaBIEeHUS
OTXOAaMM, CHU3UTb OIlepalMOHHbIE U3AEPKKU U
MUHMMU3UPOBATh OTpULIATEIbHOE BO3ENCTBUE
Ha OKPYKaIOLIYIO Cpeny.

OnTumusanus MmapmpyroB. OTHUM U3 KITIO-
YeBBIX aCMeKTOB 3G (MeKTUBHOTO YIIpaBaeHUs OT-
XOOJaMM SIBJISIETCS ONTUMMK3ALMSI MapUIpyTOB
cbopa mycopa. AJTOPUTMBI ONITUMMU3ALM MapIl-
PYTOB TIO3BOJISIIOT OIITMMAJIbHO paclpeneinTb
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pecypcsl U COKPAaTUTb BpeMsI M 3aTpaThl Ha cO6Op
OTXOZ0B.

DTU aNTOPUTMBI YUUTHIBAIOT MHOXECTBO (hak-
TOPOB, TAaKUX KakK reorpaduueckoe pacroioxkeHne
KOHTEHEPOB, KOJIMYECTBO OTXOAOB B PAa3HBIX
paiioHax ropoja, TeKyIuii Tpaduk U Bpems ITHS.
[Tocne aHanM3a 3TUX OAHHBIX AJITOPUTMBI CTPOSIT
ONTMMaJIbHble MapIIPYThI AJIs1 MyCOPOBO30B, MU-
HUMM3UPYS TIPOJiieHHOe pacCTOsTHME U BpeMsl Ha
c6op mycopa.

[Tpumepom ycneurHoi peanusanuyu TakKUX CU-
CTeM MOXeT CIYKUThb OIbIT ropopga CaH-®pan-
LJCKO, Ile BHEAPEHNE aTOPUTMOB ONITUMU3ALIUA
MapHipyTOB ITO3BOJMIO COKPAaTUTh KOJIUUYECTBO
MYCOPOBO30B Ha YyIMIlaX Topoja, YMEHBIIUTD
MPOOKY ¥ CHU3UTD BpeITHOE BO3eliCTBIE Ha OKPY-
SKAIOLYI0 Cpeny.

OnTuMmM3aIms MapuIpyToB co6opa Mycopa C uc-
MOJb30BaHMEM COBPEMEHHBIX aJITOPUTMOB SIBJISI-
€TCsT HeOOXOOMMbBIM IArOM [IJISl TTOBBIIIEHUS 3¢-
(beKTUMBHOCTM YIIPaBAEHUSI OTXOJAMM B TOpPOMAaX.
OTO IMO3BOJISIET COKPAaTUTh OIEepalMiOHHbIE W3-
IepXKKU, CHU3UTD BpPeIHbIE BBIGPOCHI U YIIYULIUTD
o6I1ee KaYeCcTBO rOPOICKOI CPeIbl.

Paspgenenne u nmepepaGoTKa OTX00B. Baxk-
HBIM aCIIeKTOM COBPeMEeHHOTO YIpaBJeHUsI 0TXO-
laMU SIBJIIeTCSl pasfieneHue U nepepaboTKa O0TX0-
OB Ha aTare ux c6opa. TexHOIOTMM pa3le/eHNs
OTXOZ0B TMO3BOJISIOT YIYYIINTh KaYeCTBO fepepa-
OO0TKM U MOBBICUTD MPOLIEHT TOBTOPHOTO MCITOb-
30BaHMs peCcypCcoB.

Cpenyt MHHOBALMOHHBIX IIOAXOA0B K pasfere-
HUIO OTXOA0B MOXXHO BbIAEIUTb aBTOMAaTMU3UPO-
BaHHbIE CUCTEMBI COPTUPOBKU, KOTOPbIE UCIIOJIb-
3YIOT pa3jMyHbIe TeXHOJIOTUM, TaKMe KaK ONTHUYIe-
CKO€e paclo3HaBaHMe, MarHUTHbIE CENapaTopbl U
BO3JyILIHbIE IOTOKM, 151 pa3fesieHys OTXOLOB 110
TUIIaM M MaTepuanaM. DTO IIO3BOJISIET Cylle-
CTBEHHO YIYYIIUTh 3(PHEKTUBHOCTh COPTUPOBKU
Y YBEJIMYUTD KOMUYECTBO MAaTEPUAJIOB, MOJIeXKa-
LIUX ImepepaboTKe.

Kpome Toro, passurue TeXHOJOTUI mepepa-
OO0TKM OTXOMOB UTIPaeT BasKHYIO POJIb B COKpalle-
HMUM 06bEMOB MYCODA, MOIMAJAIEro Ha CBAJIKMA.
HoBble MeTOIbI ¥ TEXHOJIOTUM TIepepaboTKM I03-
BOJISIIOT TIepepabaThIBaTh MIMPOKUI CIIEKTP MaTe-
pHUasoB, BKIOYAs IJIACTUK, CTEKIO, 6yMmary u op-
raHMyeckue OTXOAbl, B LIEHHbIE DPECypchbl WU
3HEPTHUIO.

[TpuMepoMm YCITelHO pean3aluyuy TakKux TeX-
HOJIOTMIT MOMKET TIOCTYXUTb MOAEIb KPYyroBOTro
obpaleHus C OTXOHaMy, KOTOpas Mpejroaraer
MaKCUMaJIbHOe MCII0JIb30BaHME PecypcoB U MU-
HUMAaJbHOE CO3[JaHMe OTXOmoB. IlomoGHBbIE

MHHOBAIIMOHHbIE TIOIX0IbI K pa3ieeHNIo U repe-
paboTKe OTXOMOB UI'PAIOT KIIOUEBYIO POJIb B CO-
KpallleHUY HeTaTUBHOTO BO3/EICTBIS Ha OKPYKa-
IOIIYIO Cpey U B MIPOABMKEHUM K 6ojiee yCToiun-
BOJi M 3KOJIOTMYECKM OTBETCTBEHHOM MOIesn
yIIpaBeHMs OTXOAAMM B TOPO/Iax.

VrpasieHue JaHHBIMM U BbI3OBBI. C yBeJN-
YyeHMeM 06beMa JaHHbIX, COOMpPaeMbIX B IIPOLIECCe
yIpaBjIeHus OTXOJaMM, YIpaBjieHue TaHHbIMMU
CTAaHOBUTCS KJTIOUEBBIM acCIeKTOM 3(¢deKTUBHOI!
paboThl CUCTEMbI. AHAIU3 3TUX MAHHBIX ITO3BO-
JISIeT BBISIBUTDb TEHIEHIMM, OTIpeHenTh Hanboee
s deKkTUBHBIE CTpaTernMu M MPUHUMATh MHQOOP-
MMPOBaHHbIE pelleHNus.

OpnHako, c60p, XpaHeHMe U aHaau3 OOJBbIINX
060BEMOB TaHHBIX TaKkKe IMPEeICTaB/SIOT OIpeje-
JIeHHbIEe BbI30BbI. O VH 13 TTIaBHBIX BBI3OBOB — 3TO
obecrieyeHne 6e30MaCHOCTU U KOHGUIEHIIMATb-
HOCTU JaHHBIX. ITOCKONIbKY MHMOpPMALus O TO-
TpeOIeHUY U YTUIU3AIUK OTXOI0B MOXKET Cofiep-
KaTb JIMYHbIE JAHHbIE TOPOXKAH, HEOOXOIMMbI
MepBbI /IS 3aIIMUTHI 3TOM MHGOPMAIIMY OT HECAHK-
LIMOHVPOBAHHOTO JOCTYIIA.

Ellle oMHMM BBI30BOM SIBJIsIeTCS 06paboTKa u
aHamM3 6GONbIINX OOBEMOB HECTPYKTYPMPOBAH-
HBIX JaHHbIX. 151 93 (GEKTMBHOIO MCITOTb30BaAHMS
IaHHBIX B YIIPaBJIEHUM OTXOJaMU HEOOXOHMMbI
Crenanau3UpoBaHHbIe IPOTPaMMHbIE PEIIeHUs U
aJITOPUTMBI, CIIOCOOHBIE 00pabaThIBaTh MHGOPMA-
I[MIO PA3IMYHBIX (DOPMATOB ¥ UCTOUYHUKOB.

Kpome TOro, c yBenuMueHMeM KOJMUUECTBA
YCTPOJCTB M CEHCOPOB, COOMPAIOUIMX TaHHbIE O
COCTOSTHUY OKpPY’Kalolleii cpebl, BOSHUKAET ITPO-
67eMa MHTErpaluyu U CTaHAAPTU3alMM JAaHHBIX.
Inst addexTuBHOrO aHanM3a nHGOPMaLuu He0O-
XOIMMbI eIyHble CTaHAAPThI ¥ IPOTOKOJIbI, I103-
BOJISIOIIME OOBeIMHUTh HaHHblE M3 PasIUUYHBIX
MCTOYHMKOB U 06ECIIEUUTDb X COBMECTUMOCTb.

HecmoTpst Ha 3TV BBI3OBBI, yIIpaBJeHMEe OaH-
HBIMM MTPaeT KIIOUeBYIO pOJib B COBPEMEHHOM
yrpaBiaeHuM oTxopamu. dPdhekTUBHOEe UCTIONb30-
BaHMe JaHHBIX TTO3BOJISIET ONTUMMU3UPOBATH ITPO-
1ecchl c6opa M YTUIM3ALNUYM OTXOA0B, COKPAIIATh
omepalyOHHbIe M3IOEPKKM U CHIDKATh BpPemTHOe
BO3[eiiCTBME Ha OKPYKAIOIIYIO cpeny. [Ijis ycreri-
HOJ peanusaliuy MHHOBAIMOHHBIX ITOAXOIOB B
yIIpaBJIeHUM OTXOAaMy HEO6XOAMMO pa3BUBATh U
COBEPIIEHCTBOBATh CUCTEMBI YIIPABIE€HUS OAH-
HbIMM, obecrieunuBas UX 0e30MacHOCTb, 3¢dex-
TUBHOCTb ¥ COBMECTMMOCTb.

3aknroueHue. B coBpeMeHHOM Mupe yripasJiie-
HJe OTXOJaMM B TOPOJax CTAaHOBUTCS Bce Oojee
CJIOKHBIM ¥ BaKHBIM BOITPOCOM. VcIo/mb30BaHue
MHHOBAILIMOHHBIX TEXHOJOTMII M aJrOPUTMOB
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UTPAeT KIIYEBYIO POJb B PEIIeHMM ITON TPO-
671eMbl, ITO3BOJISISI OITUMM3UPOBATH ITPOIIECCHI
cbopa, pasmeneHust u nepepaboTku otrxomoB. Cu-
CTeMbl MOHUTOPMHIA ¥ cOOpa OTXOMAOB, aJiro-
PUTMBI ONTUMMU3ALUNUY MapUIPyTOB, TEXHOJIOTUMN
paspgesieHus U IepepaboTKy, a TaKKe YIIpaBeHye
JAaHHbIMM — BCe€ 3TU MHCTPYMEHTbI COBMECTHO
CIIOCOOCTBYIOT ~ TOBBIEHUIO 3G HEKTUBHOCTH
VIpaBlIeHUsT OTXONaMM, CHIDKEHMIO 3KOJOormde-
CKOTO BO3MIECTBUS M YAYUIIEHUIO KauecTBa ro-
poackoii cpeabl. OgHAKO, OJ15 YCIEIHOM peann3a-
UMY MHHOBALMOHHBIX I[IOAXOAO0B HEO0OXO0IMMO
YUIUTHIBATh BBI3OBBI, CBSI3aHHbBIE C 06PAOOTKOI U
aHa/IM30M JaHHBIX, a TaKke obecreunBaTh 6e3-
OTIACHOCTh ¥ KOH(PUAEHIIMATbHOCTb MHGOpMa-
M. PasBuUTHE ¥ BHEAPEHVE HOBBIX TEXHOJIOTUI U

aJITOPUTMOB B YIIPaBJI€HUY OTXOaMM OTKPhIBAET
TepCHeKTUBBI 151 CO3aHUSI 60jIee YCTONUUBBIX U
9KOJIOTMYECKM OTBETCTBEHHBIX T'OPOMIOB B Oymy-
HIeM.
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OBECIIEYEHUME 3AIINTHI THOOPMALIMN
B BUPTYAJIU3UPOBAHHOI MH®PACTPYKTYPE

AnHomauus. Cmamos paccmampusdaem akmydansHyio hpooaemamuky obecneueHus 6e30nacHocmu uHpopma-
Yuu 8 COBPEMEHHBIX BUPMYANUSUPOBAHHBIX UHPpAcmpykmypax. B konmekcme 0bicpo2o passumus upmyaiu-
3ayuu u 00J1aUHbIX MEXHOI02UTI CMAHOBUIMCS 8Ce BoJlee 8aXcHbIM obechneueHue HA0eXHOT 3auiumst KOHQUOeHyU-
A1bHOCMU, UeA0CMHOCMU U 0OCMYNHOCMU OAHHBIX. ABMOPbI UCCNEOYI0IM 0CHOBHbIE Y2p03bl 6e30ndacHOCMU, € KO-
MopbsIMU CMAJIKUBAOMC 8UPMYAIUSUPOBAHHbIE CPedbl, U AHAIUUPYIOM cywecmeyowue memodsl U UHCMpy-
MeHmbl 06ecneueHus 3awumst uHpopmayuu. Ha ocHose nposedeHH020 aHANU3a Npednazaiomcs pekomeHIayuu no
noesleHuio ahpekmusHocmu 3auiumst UHGOPMAyUU 8 8UPMYANUSUPOBAHHBIX CPedax, Umo moxem 0bslms No-
JIe3Ho 0718 Ccheyuanucmod 6 obaacmu UHGOpMayuoHHoli 6e3onacHocmu u  aomuHucmpamopos IT-

uHppacmpykmyp.

Knrouessie cnosa: 6e3onacHocms uHopmayuu, supmyaiuauposaHHas uHppacmpykmypd, KoH@uoeHyua1b-
Hocmb, 00CMYyNHOCMb 0AHHbIX, Yepo3bl 6e30nAcHOCMU, 3awWuma uHpopmayuu, ceeMeHmayus cemu, ynpasieHue

docmynom.

AKTyaJIbHOCTb MCC/IeJOBaHUSA

UccnepoBaHue gBiisieTcsl KpaliHe akTyajlbHbIM
B KOHTEKCTe COBPeMEHHBIX TeXHOJIOTUUeCKUX
TeHgeHIuit. C pasBUTHEM BUPTyaau3aluu U 06-
JJAYHBIX BBIUMCJIEHMII OpraHusaluy Bce OGOoJblie
MpuOEraT K UCIO0Jb30BaHNUIO BUPTYaTIM3UPOBAH-
HBIX TUIOMIAZIOK, YTOOBI YIYUIINTb I'MOKOCTD, 3¢-
(eKTMBHOCTb M MAaCIHITabUPyeMOCTh CBOEil MH-
dpactpykTypsl. OgHaKO, ¢ yBeIMYeHUeM UCIIOb-
30BaHMs BUPTyaJIu3aluu BO3pacTaeT M PUCK IS
6e3o0macHOCTU MHGOPMAIUK. YSI3BUMOCTY BUPTY-
aMM3UPOBAHHBIX IIATGOPM MOTYT CTaTh OOBEK-
TOM aTakK CO CTOPOHBI 3JI0YMBIIUIEHHUKOB, YTO
MOXKeT IIPUBECTM K YTeUKaM JTaHHbIX, Hapylle-
HUSIM LIEJIOCTHOCTY U JOCTYITHOCTY MH(pOpPMAaLA.

IMosToMy paspaboTKa ¥ peann3auys METOIOB U
UHCTPYMEHTOB obecreueHus 3aIIMThI

MHbOpPMAIMM B BUPTYyAIM3UMPOBAHHBIX Cpeaax
CTaHOBUTCSI KpUTUUECKM BasKHOI 3a1aueit 4js op-
raHmsaimii 1060ro Maciutaba. VcciaemoBaHue
npejjiaraeT KOMITIEKCHBIY 06030p OCHOBHBIX YTPO3
6e30IacHOCTY, a TaKKe pPacCMaTPUBAET COBpe-
MeHHbIe MTOIX0Ibl K 0b6ecreueHnio 6e30MacHOCTI
B BUPTYaJIM3UPOBAHHBIX MHPPACTPYKTypax, 4TO
JleJlaeT ero akTyaJabHbIM U MOJI€3HbIM JJIS1 CIIel-
aJMCTOB B oOyacTy MHGOPMAIMOHHON Ge3omac-
HOCTU, agMUHUCTpATOpoB IT-mHOpacTpyKTyp, a
Takke [ PYKOBOJAMUTEse, TMPUHMUMAINNX pe-
IIeHMs1 0 6e30IaCHOCTY U COOGMIOIEHUN PETYIUpPO-
BaHUIA.

Ilenp ucciaemoBaHMUs

Llenp maHHOrO MCC/IeNOBaHMSI 3aK/IIOYAeTCs B
Mccaeq0BaHMM, aHAIM3e U TTpeJOCTaBIeH M PeKOo-
MeHIaIuin o obecIieueHnIo 3alIUThI
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mHpopMalMu B BUPTYyaJIU3UPOBAHHON WHGpa-
cTpykType. OHO HAIpaB/IeHO Ha MOHMMAaHMe OC-
HOBHBIX yTpo3 6e30macHOCTH, M3y4yeHMe Cylie-
CTBYIOIIMX METOHOB M MHCTPYMEHTOB obecrieve-
HMSI 6€30TIaCHOCTY B KOHTEKCTe BUPTYaIM3allnM,
BBISIBJIEHME TIPUHIIUIIOB ITPOEKTUPOBAaHUS 0Oe3-
OTACHOW BUPTYaJIM3UPOBAHHON MHGPACTPYK-
TYPBI, IIPeJIOKEHE PEKOMEHIAIINIA 10 ITOBBIIIe-
HUIO0 3¢G@eKTUBHOCTM 3aIuUThl MHGOPMaLUMU B
BUPTYAJIM3UPOBAHHBIX CpefiaX, a TaKkKe IOCTa-
HOBKY 3ajauy riepe]i HAYYHbIM U ITPOodeCcCUOHab-
HBIM COOGIIeCTBOM B 06;1aCTV MHGOPMALMOHHOM
6eszomacHocT. TakuM 06pa3oMm, McCaedOBaHMeE
CTPEMUTCSI 00ECTIEUNTD MPAKTUUYECKMe PEKOMEH-
Ialyuy ¥ TeOPETUUECKMe OCHOBBI JIS TeX, KTO 3a-
HMMAaeTCsl IPOEKTUPOBaHMEM, YIpaBlIeHUEeM WU
obecrieueHreM 6€30MaCHOCTY BUPTYAIU3UPOBAH-
HBIX cpef.

Marepuaabl M METOIbI MCC/IeAOBAHUS

Vi3ydyeHneM BOIIPOCOB, MTOCBSIEHHBIX 0becIie-
YEHMIO 3alUThl MHDOpMAIMK B BUPTYAIU3UPO-
BaHHO MHDpaCTPYKType, 3aHMMAaINCh TaKie yue-
Hble, Kak B.A. KupcaHos, A.T'. Kupunanos, A.B. Bor-
naHoB, A.B. Hukonbsckuii, A.B. KapeTHUKOB u gpy-
rue.

MeTomamMu MCC/IeIOBAaHUS SIBJISIIOTCSI: METO[,
Kelic-ucc/ieloBaHNusl, METOH, TEeOPeTUUYeCKOro wu
MPaKTUYECKOTO aHaM3a, METOH, CPABHUTEIHHOTO
aHammsa.

PesybTaThl MCC/IEL0BaHUSA

O6ecmeueHne 3amUThl MHPOPMALUK B BUPTY-
aNMY3MPOBAHHOIM MHPPACTPYKTYpe SIBJISETCS KITIO-
YeBbIM aCITEKTOM [IjIsT 06eCcITeueHns 1eJI0CTHOCTH,
KOHPUAEHIMATBHOCTU U TOCTYITHOCTU JTaHHBIX U
pecypcoB B coBpeMeHHbIX UT-cpenax. Bupryanu-
3a1ysl, TTI03BOJISIIONIAS 3aITyCKaTh MHOXECTBO BUP-
TyaJbHBIX MalllMH Ha OJHOM (MU3UUYECKOM Cep-
Bepe, 3HAUMTENIbHO YBeJInuuBaeT 3(PGeKTUBHOCTD
" TMOKOCTD BBIUMCIUTENBHBIX PECYPCOB, HO TAKKe
BHOCUT [OIOJIHUTEIbHbIE CJIIOXKHOCTM B 3aJauy
obecreueHust 6€30MacHOCTH.

Paspenenne npuBuierniti u cermeHTanusl CeTu
UrPaloT BasKHYIO POJIb B obecrieueHnu 6e30macHo-
CTY BUPTyaIu3UpPOBaHHON paboTsl. laBaliTe pac-
CMOTPUM 3TV KOHIeNIuu 6osiee rmoapo6Ho. Pas-
IeyieHye MPUBUJIETUII — 3TO METOJ, 3alIUThI, TIPU
KOTOPOM ITpaBa AOCTYIIa K pecypcaM U oIepaiysm
CTPOTO KOHTPOJIMPYIOTCS ¥ HA3HAYAIOTCS HA OC-
HOBeE poJieil 1 IpaB Moyib30BaTe . Bo BTopom city-
yae BUPTYaJIM3MPOBAHHOM 3aHATOCTM 3TO O3HA-
YaeT, YTO KakIAOMY I0JIb30BATEII0 VI aJMUHMU-
CTPaTOPy IPeIOCTABISIIOTCS TOJBKO Te IpaBa, KO-
TOpbIe HEOOXOIVIMBI JIJISI BBITIOJIHEHUS €T0 3a7aY.
Hampumep, ogvH agMUHUCTPATOP MOXKET MMETh

MpaBo Ha 3aIlyCK M OCTAHOBKY BUPTYaJIbHbIX KOM-
MbIOTEPOB, B TO BPeMSI KakK APYToi — TOJBKO AJIsI
MPOCMOTpPa KYPHAJIOB UM CUCTEM MOHUTODPMHTA.
ITOT NMOAXOL, CBOAUT K MUHUMYMY PUCKU, CBSI3aH-
Hble C YeJIOBeuUeCKMMM OIIMOKaMU U Yrpo3amu,
OTpaHMUMBasl MMOTEHIVATbHBIN yIIep6 OT Herpa-
BOMEPHBIX OeMCTBUII UAM KOMIIPOMeTAalMM y4yeT-
HbIX 3amuceii. PasmeneHue mOpuUBUIETUI TaKKe
obecrieunBaeT ayauT U IeCTBUS MOJIb30BaTeel,
KOTOpbIE BaXHBI JIJIs OGHAPYKeHUSI U pearnpoBa-
HUSI Ha OTCJIEKMBAaeMble MHIMAEHThI Oe30I1acHO-
cru [1, c. 31].

CermeHTaUMs CeTU — 3TO MIPOLIECC Pa3aeseHns
CeTy Ha MHOXEeCTBO M30JMPOBAHHBIX CETMEHTOB,
Ka3KIIbIi 3 KOTOPBIX COIEPKUT CBOI HA6OP pecyp-
COB U CcepBUCOB. [Ipy YacThIX BUPTyaIU3aLUSIX
CEerMEeHTalMsI CeTV MOXKET ObITh peaan30BaHa C
MOMOILIBI)  BUPTYalbHbIX JIOKAQJbHBIX  CETeil
(VLAN), ceTeBBbIX NOJUTUK U BUPTYAIbHBIX CeTe-
BbiX GyHkuuit (VNF), KoTopble KOHTPOIUPYIOT
TpaduK MeXTy BUPTYATbHBIMM MallMHAMU, TTPU-
JIOKeHUSIMM M Tonb3oBarensimu. CerMeHTaL s
CeT TO03BOJISIET OLEHUTb paclIpoCTpaHeHue
yIpo3bl BHYTPU CE€TM, ITOCKOJBKY aTaKyHOLIUii,
CKOMIIPOMETMPOBABLINII OAVH CErMEHT, He MO-
>KeT JIerKO MPOTUBOCTOSITh IPYTUM pecypcam Win
CUCTEMaM. JTO TaKKe MO3BOJISIET IPUMEHSTD 110~
JIUTUYECKYIO 0e30ITacHOCTb ¥ MOHMTOPMHT, I103-
BOJISISI aAMMHUCTpPATOpaM COCPeOTOUUTHCS Ha
BBISIBJIEHMM Ba’KHBIX COOBITUMII U 6Gomee 3ddek-
TUBHO pearmpoBaThb Ha MHIUIEHTBHI.

Vrpasinenyue upeHTUdUKAIMe! U IOCTYIIOM
SIBJISIETCSI KPaeyroibHbIM KaMHEM 3aliuTbhl WH-
(dbopMalMoHHBIX CUCTEM, BKJIIOYasi BUPTyaIU3U-
poBaHHyI0 cpeny. dpdertuBHoe IAM obecmeun-
BaeT, UTOObI IPaMOTHBIE JIFOU Y CUCTEMBI UMeN
JIOCTYH K COOTBETCTBYIOIIMM pecypcam B HYXXHOE
BpPEMSI U 110 0OCTOSITEIbCTBAM.

CoBpeMeHHble  MeTOAbl  ayTeHTUbUKALUU
BKJ/IIOYAIOT B CeOsI He TOJbKO TPaAUIMOHHbIE TIa-
ponu, HO U 6uoMeTpuUecKe JaHHble (OTIIeYaTKU
NajablieB, pacrno3HaBaHMeE JKI[), a TakkKe 3JeK-
TPOHHBIE KJIKUYM U YCTPOICTBA. DT METObI I10-
MOTaloT yOeauThbCS, UTO I0b30BaTENb AEMCTBU-
TeJIbHO SIBJISIETCS TeM, 3a KOTO Ce0sI BbIaeT.

MuorodakropHasi ayreHTudukanus (MFA)
TpebyeT OT I0JIb30BaTe/Is MPeqOCTaBUTDb IBa MU
60J1ee IOATBEPKAEHNMS CBOEI TMIHOCTHU, UYTO 3HA-
YUTEJBbHO ITOBBIMAET 6e30MacHOCTb, MOCKOJIbKY
3JIOyMBIIVIEHHUKY  CTAHOBUTCS  3HAYUTEJBHO
CJIOXKHEe MOTYYUTh JOCTYII K aKKayHTY.

Ucnonb3oBaHMe LEHTPAIN30BAHHBIX CUCTEM
yIipaBieHust goctyrnoM. ITo3BosseT 3PpGeKTUBHO
yOpaBjigTh  IpaBaMM  IOJAb30BaTesnell  Ha
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pasnMUHBIX pecypcax, BKIKYas BUPTYyalbHble Ma-
IIVHBI, TPUJIOKEHUS U JaHHBIe.

[TocTossHHOE M3MeHeHMe TTOMUTUKM AOCTyIa U
MpaB JOCTYyIa T0Ib30BaTesell moMoraer obecre-
YUTh JOCTYN TOJbKO TeM, KTO JelCTBUTENbHO
HYKIAeTcsl B HeM [IJis1 paboTsl [2, . 26].

[IndbpoBaHne HaHHBIX 3aMUTHI KOHOUIEHIIU-
aTbHOCTY MH(POPMAIMK, TTPUBOASIIIEE K TOMY, UTO
Iake TIpM yTeuKe JaHHbIE OCTAIOTCS HEMOHSIT-
HBIMU JIJIsS1 HeCAHKIIMOHUPOBaHHBIX uil. [lIndpo-
BaHMEe HAa YpOBHE XpaHEHMS] BKIIOYAET B Cebs
mmdpoBaHMe JAHHBIX HA AUCKAX U IPYTUX HOCU-
TeJsIX MHpopMaLy, 9To 06ecreYnBaeT JOCTYI K
IaHHBIM B (GM3MUYECKOM ciaydyae B JaHHbIX. [nd-
poBaHMe HAHHBbIX, KOHTPOJbHBIX ceTeit (HaIpu-
mep, ¢ ucrnonb3zosanuem SSL/TLS) — 3ammra MH-
dbopmauumu B mpoljecce uX repenauu OT UCTOU-
HMKa K moJsiydaTento. be3omacHoe xpaHeHUe U
yIipaBjieHKe KiouamMy MudpoBaHUS SIBISIOTCS
B&KHBIM YCJIOBMEM, TOCKOJIbKY TTOTEpS MJIK KOM-
MpoMeTauus KIYeil MOXeT IIPUBECTU K MOTepe
IOCTYyTIA K 321G pPOBaHHBIM JAHHBIM [3, . 236].

CoBpeMeHHble BUPTya/IN3UPOBAHHbIE CpPEAbI
YacTo TMOABEpPralTcs aTakam, HalmpaBieHHbIM Ha
YSI3BUMOCTY TIPOTPaMMHOTr0 obecrieueHust U 06-
CITY>KMBaHUSI. AKTYaJIbHOCTb ITPOrpaMMHOr0 o6ec-
TevyeHus U OlepalMOHHbIX CUCTEM, 3a CYET pery-
JISPHOTO TIPMMEHEHMS VCIPaBIeHU U 0OHOBIIE-
HUIA, BaXKHBI JJ1 3aKPBITUS U3BECTHBIX YSI3BUMO-
creii. [IpMMeHeHMe aHTUBMPYCHBIX NPOrpaMM U
CUCTeM OOHApY>KeHMSI U IpeloTBpAllleHNs] BTOP-
>KeHMI1 IOMOraeT BbISIBUTh U 3a0JI0KMPOBAThH KOH-
KypeHTHOe [1O u NmpuHSATb Mepbl B KpaTuaiiiine
cpoku. PerynsipHoe mpoBeneHMe ayauToB 6e3-
ONaCHOCTU UM TeCTUPOBaHME Ha NPOHMKHOBEHME
MO3BOJISIIOT BBISIBJISITh HOBBIE YSI3BUMOCTU U Crla-
Oble MecTa B 3aI[UTe, UTO 06eCIIeUnBaEeT CBOEBPE-
MeHHOe YCTpaHeHMe YTrpo3bl 6e30macHOCTU
[4, c. 31].

Cospanye pe3epBHBIX KONUI BaKHBIX JAaHHBIX
M CUCTEeM Ha DpEryjaspHOV OCHOBe IIOMOraer
MpelOTBPaTUTh COXpaHeHMe JaHHbBIX B C/Iydae afl-
MapaTHbBIX c60eB, aTak WM APYTUX HeIpeaBUIEH-
HBIX COOBITMII. XpaHeHMe KOMUIl JaHHBbIX B yaa-
JIEHHOM WM 00JIauHOM XpaHWIMIIe obecredn-
BaeT [IOMOJHUTENbHYIO 3alIUTy OT (U3MYecKux
yIpo3, TakMX Kak Moskapbl Win HaBogHeHMs. Pery-
JIIpHOE TeCTMPOBaHMe MPOLEeCCOB BOCCTaHOBJIE-
HUSI JAHHBIX TapaHTUPYET, UTO B CJiyuyae HeOOXO-
IUMOCTM ITaHHbIE MOTYT ObITh OBICTPO U 3P dek-
TUBHO BOCCTAHOBJIEHBI.

Peammsaumsi aTMx cTpaternii TpebyeT KOM-
MJIEKCHOTO TTOAXO0Aa U NMIPUCTAIbHOTO BHMMAaHMS K
MEHSIONMMCS YyIpO3aM M TEeXHOJIOTMSIM, UTOObI

obecrieunTh BBICOKMII YPOBEHb 6e30MMacHOCTU B
BUPTYanbHOI nHMpacTpyKType [5, c. 132].

BoIiBOabI

ddbdexTuBHAA 3aIIUTAa BUPTYyATM3UPOBAHHBIX
cpeAcTB TpebyeT KOMIUIEKCHOTO COeIVHEHMS,
00BeIMHSIONIEr0 KaK TEXHOJIOTMYECKIE, TaK U Op-
raHusaloHHble Mepbl. [Ipu pasgeneHun MpuUBK-
JIeTUii ¥ CerMeHTalUuu ceTeil Mo HIMdpPOBaHUIO
IaHHBIX U PeryasipHOMYy pe3epBHOMY KOMNMPOBa-
HMIO KaXK[IbIi1 acleKkT UrpaeT pelniamilylo pojib B
obecrnieueHny 6e30MaCHOCTU, KOHGUIEHLIMATbHO-
CTY ¥ TOCTYITHOCTY MH(MOPMAIMOHHBIX PECYPCOB.
PasnmeneHne npuBuaernii ¥ CerMeHTalMsI CO30aI0T
OCHOBY CeTy JJis1 6e30ITacHOi BUPTYyaIU3MPOBAH-
HOJ 3aHSITOCTY, MUHUMU3UPYST PUCKU, CBSI3aHHbIE
C HECaHKIMOHMPOBAHHBIM JOCTYIIOM U YIPO3aMMu
B3aumogericteus. Cucrema yrpaBiaeHUsI UAEHTU-
duxauneit u goctynom (IAM) ¢ mHOrohakTOpHOI!
ayTeHTUdUKAIMEN U IeHTPaTM30BaHHbIM YIIpaB-
JIEHMEeM IOCTYIIOM IT03BOJIIET 06eCHeuyuThb, 4TO
TOJbKO aBTOPU30BaHHbIE II0JIb30BATENM MOTYT
MOYYUTh JOCTYH K KPUTUUYECKU BasKHBIM CUCTe-
MaM ¥ gaHHbIM. [lIudpoBaHMe JaHHBIX UTpaeT
KJIIOUEBYIO POJIb B 3alMTe KOHGUIEHIIMATbHOCTH
uHbOpMaIum, MOCKOJIbKY Taske B C/Iyyae YTeuKu
JIlaHHbIe OCTAIOTCS OOCTYMHBIMU IJIS1 3/I0YMBIII-
JIeHHMKOB. B TO ke Bpemsl KOMIIEKCHAsI 3all[ATa
oT KoposieBckoro 10 1 aTak, BK/IoUasi peryasipHoe
O0GHOBJIEHME U VICTIPaBJIEHME CUCTEM, a TaKKe UC-
MOJIb30BaHMe AHTUBUPYCHBIX U aHTUBPEIOHOC-
HBIX JATUMKOB, SIBISIETCSI GJIOKUPYIONIEH YaCThIO
cTpateruy 6e30MacHOCTU. PerynspHbie ayauUThI
6e30MmacHOCTM ¥ O6GyueHMe Ha YpOBHE 3HaAHWUIA
MO3BOJISIIOT CBOEBPEMEHHO BBISIB/ISITh U UCIIOb30-
BaTh YS3BMMOCTM, MpeNOoTBpalas I0TeHIMAalb-
Hble Mepbl. PaspaboTKa M peryJspHbIi IUIaH pe-
3epBHOT'0 KOIMMPOBAHUS U BOCCTAHOBJIEHUST JAlOT
BO3MOYKHOCTb GBICTPOTO BOCCTAHOBJIEHUSI CUCTEM
M TaHHBIX B cyiyyae c60eB WM aTak, CBOIS K MMU-
HUMYMY BpeMsI TIPOCTOS U TIOTep JaHHbIX.

B momosiHeHMe K 3TUM TeXHMUYECKUMM MepaM
OueHb BaKHO CO3JaTh OpraHmsaiuio B cdepe
KYJIbTYpPHOJ 6€30IaCHOCTM, UYTO BK/IIOUAET B ce6s
peryyispHoe o0yueHue COTPYIHUKOB, HACTPOIKY U
coGJTI0IeHe CTPOTOM MOIUTUYECKOI 6e30TacHo-
CTH, a TAKKe pa3paboTKy IpolleIyp pearupoBaHms
Ha MHIIUIEHTHI. ITO TpebyeT He TOJIbKO obecrieve-
HUSI TIepeJlOBbIX TeXHOJIOIMIA, HO U TIOCTOSTHHOTO
MIPUCYTCTBUS TIOTPSICAIOIINX TTPOIIECCOB U 00yUe-
HUS IepcoHaIa.
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ENSURING INFORMATION SECURITY
IN A VIRTUALIZED INFRASTRUCTURE

Abstract. The article examines the current problems of information security in modern virtualized infrastruc-
tures. In the context of the rapid development of virtualization and cloud technologies, it is becoming increasingly
important to ensure reliable protection of confidentiality, integrity and availability of data. The authors explore the
main security threats faced by virtualized environments and analyze existing methods and tools to ensure infor-
mation security. Based on the analysis, recommendations are proposed to improve the effectiveness of information
protection in virtualized environments, which may be useful for information security specialists and IT infrastruc-

ture administrators.
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T'AJIAHOB HBan CepreeBuu
CTymeHT, Y(PUMCKMIT yHUBEPCUTET HAyK U TeXHOJIoruit, Poccust, . Yda

I'PA®UK JEXVYPCTB 4JI1 KOJUI-UEHTPA
C UCITI0JIb3OBAHMVEM NCKYCCTBEHHOI'O MHTEJIJIEKTA

AnHomauus. Cmames hpedcmasisiem Ho8oe peuieHue 01 onmMuMu3ayuu pagdura oexcypcme 8 KoJul-UeH-
mpax ¢ npumeHeHueM UCKYCCIMBEHH020 uHmesiekma. Memodsl aHanu3a OaHHbIX U MAWUHHO20 00YUeHUs UCNOTIb-
3ylomca 0Jis1 NPOZHO3UPOBAHUS CNPOCA U ONMUMU3AUUU paACNUCAHUs. Pe3yismams! NOKA3b18a0m yayulueHue 3¢-
(pexmusHocmu pabomet u y0081emMe0PeHHOCMb KAUEHMO8 3a cuem 60Jiee I(PphekmusH020 UCNOb308AHUS NePCO-

HAIA u ONMUMAnsHO20 pacnpedenetus pecypcos.

Knrouessie cnosa: onmumu3sauyus 6lecypcm6, KoJiJi-ueHmp, MCK}/CCI’HGEHHbIﬁ UHmMeJsJ1Iekm, npoZHo3upoedaHue
cnpoca, pacnucadue, asmomamu3ayus, nosovlieHue npou3600umeﬂbHocmu.

BBegenune

B cTaThe paccMaTpMBaEeTCs UCIIOIb30BaHME UC-
KYyCCTBEHHOTO MHTEJIJIEKTa B IPOIlecce COCTaBie-
Hus rpaduKa AeXYpCTB IJIs1 KOJI-1ieHTpa. VcKyc-
CTBEHHbIIi MHTEJUIEKT IPeIOCTaB/IsSeT YHMUKA/Ib-
HbIe BO3MOXHOCTY IJISI aBTOMAaTU3aLNUU U OITHU-
MM3aLMY ITOTO MPOolLiecca, yUYUThIBast pa3HO0Opas-
Hble (aKTOPhI, TaKue KaK IMKOBbIE HATPy3KH,
MIpeAIIoOUYTeHUsT COTPYAHMUKOB U TpeboBaHUs 6e3-
OTIACHOCTH. B TaHHOM KOHTEKCTEe MCIIOIb30BaHMe
aJITOPUTMOB MAaIIMHHOTO O6y4YeHMS] ¥ aHaIu3a
IaHHBIX ITO3BOJIIET CO3HAThb I'padUK AEXKYpPCTB,
KOTODBIN 06ecrieunBaeT 6agaHc MeKAY MOTPe6HO-
CTSIMM KOJUT-IIEHTPa ¥ KOM(POPTOM COTPYIHUKOB,
YTO B CBOIO ouepedb CIIOCOOCTBYET ITOBBIIIEHNIO
KauecTBa O6CTYKMBAHMS U YIYUIIEHUIO pe3y/IbTa-
TOB GM3Heca.

Llenp maHHOTO OTYETa — MPOAHAIU3UPOBATH
MIPUMEHUMOCTh U 3()GEKTUBHOCTh MCIOJIb30Ba-
HUSI ICKYCCTBEHHOTO MHTEJIJIEKTa B COCTaBJIEHUM
rpaduKka OeKypcTB OJisI KOJUI-IIEHTpa, a TakkKe
OIIEHUTh MPEUMYIIeCTBa ¥ IMPOO6JEMbI, C KOTO-
PBIMM MOXKET CTOJIKHYTbCS TIpeIIpUsITHEe IIpU
BHeIpeHUM JaHHOIO Moaxoaa. B xome mccienoBa-
Hus OyIeT MpoBeieHa OlleHKa UX 3¢ HEeKTUBHOCTA
MIpMMEHEHUS CUCTEMBI JIJIsT COCTaB/IeHNs TpaduKa
Ha ITPaKTUKe.

CoBpeMeHHbI1 PBIHOK YCJIYT ¥ MPOAYKIUU
HaXOJOUTCS B MOCTOSSHHOM M3MEHEHUM U Pas3BU-
TuM, TpeOysl OT KOMIIAHMI He TOJIBKO BBICOKOTO
KayecTBa MPOIOYKIMM WIK YCIYT, HO U 3 deKTUB-
HOTO 0OCTY>KMBaHMS KIMeHTOB. Ko/ut-1ieHTpbI ur-
paloT KIIOYEBYI0 pOJIb B 3TOM IIpolecce, IIO-
CKOJIBKY SIBJISIIOTCSI OCHOBHBIM KaHAaJIOM CBSI3U
MeXOy KOMIIaHMSAMM U KiueHTamu. CremoBa-
TeJNbHO, 3((EeKTUBHOE YIpaB/ieHMe KOJII-IeH-
TPOM MMeeT IIpsIMOe BIKSHME Ha YpPOBeHb

YIIOBJIETBOPEHHOCTY KJIMEHTOB U 001IMe GU3HEC-
TOKa3aTesu MpeaIpusITus.

OIHMM M3 BaXXHENIIUX acIleKTOB 3P deKTUB-
HOTO VIIpaBJIEHUSI KOJII-IIEHTPOM SIBJISIETCSI CO-
cTaBjeHMe rpaduKa JexKypCcTB COTPYIHMUKOB. ITpa-
BWJIBHO COCTaBJIEHHbIN TrpaduK MOKEH YUUTHI-
BaTh pa3sHOoo6pasHbie (PaKTOPbI, TaKMe KaK MUKO-
Bble HATPYy3KU, CIIENMaIMU3aIUSI COTPYIHUKOB, X
MpeIrouTeHNS.

B cBeTe 3TOro akTyajabHOCTh PabOTHI MO CO-
CTaBJIeHMIO rpadmKa JeKypCTB AJIs KOJLI-1IeHTpa C
MCIIOJIb30BaHMEM MCKYCCTBEHHOTO WHTEJJIEKTA
oueBMaHA. VIcrioab30BaHMEe COBPEMEHHBIX TEXHO-
JIOTUI U aITOPUTMOB MAIIMHHOTO O0YYEeHMSI 03
BOJISIET aBTOMATU3MPOBAaTh U ONTUMMU3UPOBATH
MIPOIIECC COCTABIeHMS rpaduKa AeXKYPCTB, YUUTHI-
Basi MHOKECTBO IepeMeHHBIX U obecrieunBas oIl-
TUMaJIbHOE pacrpeeneHne pecypcos.

OcHOBHas 4yacTb

HekoTopble 13 TEKYIIVX METOJ0B yIIpaBIeHMs
rpadUKOM AeKYPCTB B KOJII-LIEHTPAX BKIIOUYAKOT:

PyuHoe cocraBieHne rpacdmra: MeHemsKepbl
MUY afMUHUCTPATOPhI PYYHBIM 06pa3soM COCTaB-
JITIOT TpaduK OEXYPCTB, YUUTHIBAS JOCTYITHOCTh
COTPYAHUKOB, MPEAIIOUTEHUS U TpeboBaHUS OU3-
Heca.

OKceNnb-TabMuIbl:  Vcronb3oBaHue  TpPoO-
rpaMMbl Microsoft Excel mist cosmanmst rpaduka
IeXXYPCTB, TOe MEeHeIKephbl 3aIlOHSIIOT paciica-
Hye B Tabmuile M pacHpemessiioT COTPYIHUKOB
BPYYHYIO.

IIporpaMMHOe obecrieyeHue sl YIIpaBIeHUs
rpadukom: Mcronb30BaHMe CHeLMaIU3UpPOBAH-
HBIX MPOrPaMMHBIX MTPOAYKTOB IJISI COCTABIEHUS
M yIIpaBjaeHus] TpadUKOM AEXKYPCTB, TaKMX KakK
Kronos Workforce Central unu Ascentis.
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OTU METOIbI MOTYT ObITh IIpMMEHEHBI B pas3-
JIMUHbIX KOM6I/IHaL[I/IHX nc pa3anH0171 CTeIIeHbIO
dBTOMaTu3alum B 3aBUCMMOCTHU OT HOTpE6HOCT€ﬁ

¥ BO3MOKHOCTEI KOHKPETHOIO KOJII-LIeHTpa.
IpeumyiiecTBa ¥ HEAOCTATKM II€PEeUMCIeHbl B
Tabmmie 1.

Tabmmua 1

H]Z)EI/IMYH.IECTBa M HEJOCTATKM CYIIECTBYIOLIIMX ME€TOO OB

IIpenmyinecTBa

HepnocTraTku

I'MOGKOCTD ¥ aJalTMBHOCTD

HesddekTuBHOE UCITOMb30BAaHNUE PECYPCOB

ITpocToTa 1 JOCTYITHOCTD

HepocraTouHas yuer Hpe,ﬂl’[O‘ITEHI/If/’I COTPYOHUKOB

Huskne 3aTpaThbl

OTCYTCTBI/Ie dHa/In3a JaHHBIX U IIPOTHO3MPOBAHMS CITPOCa

[TpocTOoTa KOPPEKTUPOBKU

OI‘paHI/I‘-IeHHaH BO3MOJXHOCTb aBTOMAaTM3al N

XOTST CYIIEeCTBYIOIIYE METOAbl MOTYT OBbITh
YIOOGHBIMU U SKOHOMMUYECKY BHITOAHBIMU B HEKO-
TOPBIX CJIyYasix, OHM YaCTO HEAOCTATOUHO 3¢ deK-
TUBHBI B YCJOBMSIX BBICOKOI 3arpysK€eHHOCTU U
Tpe6oBaHMIt K ONITUMMU3aLMI IIPOLECCOB.

O6GBEKTOM MCC/IeIOBaHMUST SIBJIIETCSI KOHTaKT
IIeHT  paboTamommii  KpPyIJIOCYTOYHO,  Oe3

BBIXOJHBIX, Ha TpUEM BXOOAMIMX O6palleHuii.
Pacnpenenenue obpalieHuii 110 YacaM B TeueHue
CYTOK TaKOTO KOHTaKT-IIeHTpa M300paskeHO Ha
pUCYHKe 1, a pacipegesieHye o0 palieHui1 1o JHIM
HeJlesM Ha PUCYHKe 2.

Kon-Bo 06palleHunii no 4acam
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Vcxopst U3 JaHHBIX TpadMKOB BUIHO, UTO 06-
paleHus B KOHTaKT-1eHTP CYIeCTBEHHO 3aBUCAT
OT BpeMeHM CYTOK M AHsI Hemenu. IIpu coctaBie-
HuM rpaduKa BaXKHO 3TO YUUTHIBAT.

K mokasaTtesssM Ipoliecca OTHOCSITCS IIOKa3a-
TeIM YOOBJIETBOPEHHOCTM KIMEHTOB. K HUM

OTHOCUTCS CpenHee BpeMsi oTBeTa (ASA), mokasa-
TeJIb TIOTEPSIHHBIX 3BOHKOB U BpeMs npocTos [1].
IMokasarenu Ou3Hec-TIpollecca M300paskeHbl Ha
pUCYHKe 3.

MNoxazaTenn YOoBNETEOPEHHOCTH KAMEHTOB

v

Bpema npocTos

MNokazatens
NoTEPAHHBIX ASA
IBOHKOB

Puc. 3. Ilokazameau npouecca

CocraBneHue rpacduxa AeXypCTB C UCTOIb30-
BaHMEM MUCKYCCTBEHHOT'O MHTEJIJIEKTa peliaeT psif
npo6sieM, C KOTOPBIMU CTATKMUBAIOTCSI KOMITAHUM
NpM yIpaBAeHUM KOJI-LeHTpaMu. BOT HeKOTo-
pble U3 HUX:

e  Ontmmmsanuus pecypcos: VICKyCCTBEHHbBIN
MHTEJUIEKT II03BOJISIET Oojiee TOYHO U 3Pdek-
TUBHO pacIpeiensiTh paboune pecypchl, yUUTHIBAS
MMMKOBbIE HATrPy3KM UM BpeMeHHbIe KojebaHus
cripoca. DTO MO3BOJISIET KOMIIAHUSIM MUHUMM3U-
poBaTh M36GBITOUHBIE TPYAO3aTpaThl UM CHUKATH
U3JepKKM Ha [IepCOHal.

e  V4erT MnpeAmnouYTeHut 1 HABBIKOB COTPY/I-
HUKOB: AJITOPUTMBI MAIIMHHOTO OOYYEeHNS] MOTYT
YUUTBIBATH IPEATIOUTEHNS M HaBbIKM KaXKIIOT'O CO-
TPYOHMKA, UTO IO3BOJISIET COCTaBJATh IpaduKu
IeXXypCTB TakMM 06pa3oM, YTOObI OMTUMAILHO
MCIIO/b30BaTh MOTEHLMAA KaXZOro WieHa KO-
MaH/Ibl.

e  VmpaBieHue BpeMeHHbIMM U (PUHAHCO-
BBIMU pecypcamu: [InaHupoBaHue gexXypcTB C M0-
MOILbIO MICKYCCTBEHHOTO MHTEJIEKTa IIO3BOJISIET

ONITMMM3MPOBATh UCIIONb30BaHMe pabouero Bpe-
MEeHM C yYeTOM BpeMeHM 0OyueHMs, OTIIYCKOB U
IPYI'UX BpPEMEHHbBIX OTpaHMYEeHUIi COTPYIHMKOB.
JTO TO3BOJISIET YIIPABIITH (PVHAHCOBBIMMU peCcyp-
camu 6osee s dbekTUBHO [2].

e  CHIDKEHMe YesIoBeueCKuX OMMOOK: ABTO-
MaTM3MPOBAHHBIN ITPOLlecc cocTaBiaeHust rpaduka
IeXypCTB C MCIOAb30BaHMEM MCKYCCTBEHHOIO
VMHTEeJUIEKTa MUHMMMU3UPYET BEPOSITHOCTb 4YeJO-
BeueCcKMX OLIMOOK U MO3BOJISIeT co37aBaTh 6osee
TOYHbIE U HaJeXXHble rpaduKu.

e AnanTauus K U3MEHSIIOIMMCS YCIOBUSIM:
CucTeMbl, OCHOBaHHbBIE HAa MCKYCCTBEHHOM MHTEJI-
JIeKTe, MOTYT ObICTPO afanTUpPOBaThCS K U3MeHe-
HMSIM BO BHEILIHET cpejie, TaKMM KaK M3MeHeHUS B
MOTPeOUTENILCKOM CIIPOCe MM BHE3aIHbIe COObI-
Tusl, obecrieunBasi HelpPepPbIBHOCTb PabOTHI KOJII-
LIeHTPa JaXke B CJIOKHBIX YCI0BUAX [3].

O6mmast apxuTeKTypa CUCTEMbI COCTaBJIEHUS
rpaduka OeKypCTB C MCIIONb30BAaHMEM MCKYC-
CTBEHHOTO WHTe/VIeKTa Wu300pakeHa Ha pu-
CyHKe 4 [4].
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HHarepdetc
TIOTTB30BATENA

CepeepHoe
IIPHIOXEHHE

Moxayns
API YIpPaBJIeHHS
JAaHHBIMH

Moayis
IPOrHOZHPOBAHHSA
H ONTHMH3AIHH

Baza naHHBIX

Puc. 4. Apxumexkmypa cucmemol

Cucrema 6yzmeT comepskaTh B cebe Caemymooie
KOMIIOHEHTBI:

e  UHrepdeiic Tmoab3oBaTess: Be6G-UHTEp-
deiic MU NpuIoKeHNe, MPeIoCTaBISIoNIee MOoJTb-
30BaTe/IbCKUit MHTepdeiic s B3auMOIEiCTBUS C
cucremoit. JlomkeH obecreunBaTh yAOOHBIN 10-
CTYIT K (YHKIMOHAJbHOCTY CUCTEMBI, BKJIIOYAS
MMPOCMOTP M peIaKTMpOBaHMe rpaduKa qesKypCcTs,
HACTPOIIKY ITapaMeTPOB U MTPOCMOTP CTATUCTUKMA.

e bBasa maHHbBIX: XpaHeHMe MHOpMaIUU O
COTPYOHMKAX, AOCTYITHOCTH, IIPEAIOUTEHUSIX WU
KBamMGUKAIMMY, O PACIIMCAHUM IEeKYPCTB, BKIIIO-
yasl Ha3HAUeHUSI COTPYAHMKOB HA KOHKPETHbIE
BpeMEHHbIE MHTEPBAaJIbI.

e  Mogyib yripaBiaeHNsI JAHHBIMY: OTBEUYAET
3a B3auMopeicTBMue ¢ 6a30ii JAHHBIX, BBIITOJIHE-
HMe 3aIIpocoB U 06paboTKy JaHHBIX. OCyliecTB-
JISIET TIPOBEPKY TOCTYITHOCTU COTPYAHMUKOB U TIPU-
MeHSIeT OrpaHudeHus mpu (HopMMupoBaHUU Tpa-
(dbuKa IexxypcTs.

e  Mopy/ab MPOTHO3UPOBAHUSI U ONTUMMU3A-
LIMM: UCIIOJIb3YET METOIbI aHa/IN3a JAaHHBIX U Ma-
MIMHHOTO OOy4YeHMs [l IIPOTHO3UPOBAHUS

MMMKOBBIX HArpy30K M ONTUMM3aNUU rpadmka ae-
SKYPCTB. AHAIM3UPYeT MCTOPUUYECKME TAaHHbBIE O
CIIPOCE U TIOBEJIEHUM COTPYAHUKOB JIJISI IPUHSTUS
peleHmnii 0 pacrpeieIeHUM PecypcoB.

e CepBepHOe IIpUJIOXKeHMe: obecreunBaeT
06paboTKy 3ampoCcoB OT IOJb30BATEIbCKOTO UH-
Tepderica 1 B3aMMOJIEICTBME C OCTATIbHBIMU KOM-
MMOHEHTaMM CUCTEMBI. PeanusyeTt GU3HEC-JIOTUKY,
BKJTIOYAST QJITOPUTMbI OIITUMM3AIMM U TPOTHO3M-
pOBaHMSI.

e Application Programming Interface:
MpeOCTaB/IsSIeT MPOTPAMMHBIN MHTepdeiic s
B3aMMOZENCTBYSI C CUCTEMOI U3 BHELTHUX MTPUIIO-
SKEHUIA WU CEPBUCOB.

s oueHkM 3PGeKTUBHOCTU IIPeaiaraeMoro
pelnieHust He06XOIMMO PACCMOTPETH MOKA3aTeINH,
OTIMICAHHbBIE PaHee U OTPasKaIoIIMe IIEHHOCTD IIPO-
OYKUMU 71T TIOKYIIATe s, 3HAYMMble AJIsSI TOTpe-
o6urensa. Ilompa3ymeBaeTcs, YTO cUCTeMa OyAeT
pacrpezensTh HarpysKky 6ojiee KaueCTBEHHO 4eM
9TO AeNalT ceifyac crenuanucTbl. Tekyiye wu
OXMIaeMble TTOKa3aTeNu Mpolecca pacCMOTPEHBI
B Tabnuie 2.

Tabnuua 2
Oxxupgaemoe 3HaUYeHMe MMOKa3aTeJeil
ITokasaTenb Tekyliilee 3HaUeHNE OxupmaeMoe 3HaUeHMe
Bpems npocTost 3 MUH 4.5 MUH
ITokasaTe/ib IIOTEPSIHHBIX 3BOHKOB 5% 3,5%
ASA 200 cex 120 cex

IToBbImIasi JIOSUIbHOCTD aﬁOHeHTOB, CHU3UTCSA
morepsa KIIMEHTOB. Taxxke ec/in TeKylme

a60HeHTbl KOMIIAHUU 6y,U,YT OT3bIBAThCSI O Hel B
IMOJIOKUTEJIbBHOM KJ/II0U€, 3TO MOJKET IIPpUBJI€UYDb
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HOBBIX KIMEHTOB [5]. UTO MO3BOIUT He TONBKO CO-
XPaHUTD BBIPYUKY, HO ¥ YBEeIMUUTD. [loHMKAs Te-
KyYeCTb KaJpoB, MOXXHO TaKke COKPATUTb pac-
XOJIbl KOMITAHUY Ha IMOMCKY HOBBIX COTPYTHUKOB.

3akimoueHue

B craThe paccMOTpeHBI CyIeCTBYOIIME Me-
TOABI YIIpaB/ieHUsI TpauKOM JeXypcTB B KOJUI-
[eHTpax. Mbl Takke PacCMOTpeNU apXUTEKTYpy
CUCTEMBI, KOTOpasi MOKET ObITh MpMMEHEeHa MJis
onTMMM3aIMK rpaduKa OeKypCcTB C UCIOIb30Ba-
HMEM VICKYCCTBEHHOTO MHTEeJIIEKTA.

[TpeumyuecTBa ¥ HeJOCTATKM KaK CYIIECTBYIO-
[IYX METOJOB YIIpaBieHUs TpaduKoOM IeKypCTB,
TaK ¥ HOBOTO ITOAXO0/Ia Ha OCHOBE MCKYCCTBEHHOTO
MHTEeJIEKTa ObLIM MpoaHaaM3MpoBaHbl. [TomBoIs
UTOT, CJIEAYET OTMETUTh, UYTO MHTErPALIMS UCKYC-
CTBEHHOTO MHTEJJIEKTAa B IIPOIECC COCTABIEHUS
rpaduKka OeXypCcTB MOKET 3HAUUTETbHO ITOBbI-
CUTh 3PHEeKTUBHOCTh pabOThI KOJII-LIEHTPOB.

Vcronb30BaHue METOMOB ITPOTHO3MPOBAHUS
CITpoCca ¥ MalIMHHOTO 00yUYeHMUs 03BoIsieT 6oiiee
TOUHO TIPEICKAa3bIBaTh MOTPEOHOCTY KIMEHTOB U
ONITMMM3YMPOBATH PACIMCAHME COTPYIHUKOB B CO-
OTBETCTBUM C ITUMM IOTPEOGHOCTSIMU. ITO CIIO-
COOCTBYET YJIYUIIEHMIO KauecTBa OOGCITYy>KMBAHUS
KJIMEHTOB, CHVDKEHUIO OTIEPALVIOHHBIX U3IEePKEK
1 TIOBBILIIEHUIO YIOBJETBOPEHHOCTY IIepCcoHaa.

B 1es10M, mcrob30BaHMue MCKYCCTBEHHOTO MH-
Te/UIeKTAa B YIpaBlIeHUM TpadUKOM [IeKypPCTB

MpefCcTaBjsieT co00ii mepcrekTuBHOe U 3ddek-
TUBHOE pellleHye, CII0COGHOe 3HAUUTEeIbHO Y-
IINTh IIPOIECChl PAGOThI KOJUI-IIEHTPOB U IOBbI-
CUTh UX KOHKYPEHTOCIIOCOGHOCTb B COBPEMEHHOI
6u3Hec-cpeje.
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DUTY SCHEDULE FOR A CALL CENTER USING ARTIFICIAL INTELLIGENCE

Abstract. The article presents a new solution for optimizing duty schedules in call centers using artificial intel-
ligence. Data analytics and machine learning techniques are used to forecast demand and optimize schedules. The
results show improved operational efficiency and customer satisfaction through more efficient use of staff and op-

timal allocation of resources.

Keywords: duty optimization, call center, artificial intelligence, demand forecasting, scheduling, automation,

productivity improvement.
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VICIIOJIb30BAHUE COBPEMEHHbBIX UH®OPMAIIMOHHBIX TEXHOJIOT U

AHHOmMauus. B danHoli cmamee paccmampugaemcst posiv U 3HaYeHue Co8peMeHHbIX UHPOPMAyUOHHBIX meX-
HoJlo2uli 8 N08CEOHEBHOLl HU3HU U npogeccuoHansHoll desmensHocmu uenoseka. OCHO8HOe BHUMAHUE YOensemcs
aHanu3y nocaedHux meHoeHyuli 8 pazeumuu u NpuMeHeHUU UHGOPMAUUOHHBIX CUCTNEM U MeXHON02Ull. A8mopbl
U3yuarm eJiusHUe IMux mexHosi02ulli Ha mparcgopmayuio 6uU3HeC-nPoYeccos, ynpasjieHue 0aHHbIMU, obecneye-
Hue 6e3onacHocmu u KoHpuoeHyuanbHocmu unpopmayuu. Taxkxice 6 cmamoe 00cyxdaromcs npobaembl, CB3aH-
Hble ¢ uHmezpayueti HOBbIX UHGPOPMAYUOHHBIX MEXHONO2UL 8 Cyujecmayrwue cucmemsl U NPoyeccyl, a makie

cmpameeuu ux npeoaonele.

Knioueesle cnoea: cospemerHbie UHPOPMAUUOHHBIE MEXHOJI02UL, UCKYCCMBEHHBILI UHMeIeEKm, MPaHchop-
Mauus 6uHec-npoyeccos, ynpasaeHue daHHbsIMuU, 6€30nacHOCMb UHGopMayuu, uugposas mpaucpopmauusi, UH-

Hosauuu, 27100a1bHAS IKOHOMUKAL.

AKTYyaJbHOCTD MCC/IeTOBaHMSI

AXTya/lIbHOCTb MCCIed0BaHMsI, TTOCBSAIIEHHOTO
MCITOJIb30BAHMIO COBPEMEHHBIX MHMOpMaLMOH-
HBIX TEXHOJIOTUI, 00YC/JIOBJIEHA CTPEMUTENbHBIM
pasBuTHEM LIM(GPOBBIX MHHOBALUI, KOTOpbIE pa-
IUKAJIbHO TPaHCGhOPMUPYIOT BCe Chephl UeaoBe-
YeCcKoil mesTeNIbHOCTU. B amoxy rimobanmsanum u
undpoBU3aALIUM SKOHOMUKM MH(POpPMALIIOHHbBIE
TEXHOJIOTUM CTAHOBSITCS HE TOJbKO MHCTPYMEH-
Tamu yBenanueHus 3pheKTMBHOCTY U TTPOU3BOIM-
TEJIbHOCTY, HO U K/TI0UeBBIM (haKTOPOM KOHKYPEH-
TOCIIOCOOHOCTM HAa MMPOBOM PBIHKE.

WHTerpauysi MCKYCCTBEHHOTO WMHTEJUIEKTA,
OOJBIINX AAHHBIX, OOJAUHBIX BBIUMCIEHMUIA, VH-
TepHeTa Bellieil 1 6JIOKUYEiH-TeXHOJIOI Ui OTKPbI-
BaeT HOBble BO3MOXXHOCTU JIJIs1 MHHOBALIUIA, yIyu-
HIeHMS KaueCTBa XU3HU U YCTONUYMBOTO Pa3BUTHS.
B TO ke BpeMst 6bICTpO€e BHEAPEHME STUX TEXHOJIO-
TUi1 COTIPSIKEHO C PSIIOM MPo6JieM, BKIOYAsl BO-
Mpochl  6€30MacHOCTM, KOHGUIAEHLMAIbHOCTH,
STUKM U COLIMAIbHOI aganTaiuu. B 5ToM KOHTeK-
CTe, U3yueHMe U aHa/Iu3 COBpeMeHHbIX MH(opma-
LIMOHHBIX TEXHOJIOTHUIA, X TIOTEeHI[MaIa U ITpobIie-
MaTUKM MMEIOT KpUTUUYeCKoe 3HaueHue [Jis

paspaboTku crpateruii 3GeKTUBHOIO U OTBET-
CTBEHHOTO UX UCIIOb30BaHMS B PA3IMYHBIX 06/1a-
CTSIX.

Ienb ucciengoBaHus

Llenbio MccieIOBaHMS SIBJISIETCST KOMILIEKCHBI
aHa/IM3 TEKYIIEero COCTOSIHUS U TepPCIIeKTUB pas-
BUTUSI COBPEMEHHBIX MHGOPMALVOHHBIX TEXHO-
JIOTMIA, a TAKKe OLIeHKA MX BIMSIHMS Ha pa3/IMuHbIe
aCIeKThbl COLMAIbHOM, SKOHOMUYECKON U KyJIb-
TYPHO KU3HNA.

Ocoboe BHUMaHME YOEeSeTCsT UCCAeI0BaHUIO
nmoTeHUMana MHGOPMAIMOHHBIX TEXHOJIOTUII B
CTUMYJIMPOBAHUY YCTOMUMBOTO Pa3BUTHSI, IOBBI-
meHn 3pGheKTUBHOCTY U KauecTBa kusuu. Llenb
MccaeqoBaHMS TaKKe BK/IOYaeT B cebs paspa-
60TKY peKOMeHA ANt IJIsT ONITUMMU3ALY VCTIONb-
30BaHMsI MHMOPMAIMOHHBIX TEXHOJIOTMII B pas-
JIMYHBIX CEKTOPAX, YAyUIIeHMe TOUTUKYA U CTpa-
Teruit B o6acty 1 poBuU3aImn, a Takske Crocoo-
CTBOBaHMe 6oJiee MUPOKOMY MOHMMAHUIO BasKHO-
CTU MHGOPMALIMOHHBIX TEXHOJIOTMIT B COBpEMEH-
HOM 00I1ecTBe.

MaTepuaabl M MEeTOIbI MCC/IeOBAHMS

Vi3ydyeHneM BOIPOCOB, MOCBSIIEHHBIX VICIIOJIb-
30BaHMI0O  COBpPEMEHHbIX  MHGOPMALMOHHBIX



AKTYyaJbHBIe UCCIeOBAHUS ¢ 2024. N28 (190)

VHPOPMALIMOHHbIE TEXHOIOTUH | 59

TeXHOJIOTUI, 3aHMMAJUCh Takue Yy4deHble, KakK
JI.A. 3aiiueBa, [1.B. Yepuunesckuii, A.B. Bonocosa,
M.B. IlomnoBa, H.A. CeicoeB u gpyrue.

MeTogamu uCCIeOOBaHUS SIBJSIIOTCS: METO[
Kelic-ucc/iefOBaHMUS, METOJ TeOPeTUYECKOTro U
MPaKTMUeCKOTro aHaln3a, MeTo, CPaBHUTETbHOTO
aHanausa.

PesynbTaTsl MCCIegOBaHMUS

B coBpemeHHOM Mype MHGOPMAIMOHHBIE TeX-
Hosoruu (UT) wurpamT LEHTPAIbHYIO pOJb B
SKM3HY 00IIIeCTBa, OKAa3bIBasl IJTyOOKOE BIMSIHYE Ha
BCe aCITeKThI UeJIOBEUECKOIi nesiTeibHOCTU. OT 06-
pa3oBaHMS U 3APaBOOXpaHEHMs A0 OM3Heca U roc-
yaapcTBeHHOro ynpasieHus, UT npeniaraioT HO-
Bbl€ BO3MOXXHOCTU AJISI UHHOBALMA, TTOBBIILIEHUSI
3(pbeKTUBHOCTU U YAYUIIEHNUS] KAUeCTBa JKU3HNA.

VU 1 maminHHOe 06y4YeHMe SIBSIOTCS JBYMS U3
CaMbIX BIUSITENIbHBIX TEXHOJIOTUII COBPEMEHHO-
ctu. U uMmuTUpyeT yesoBevyeckue Iporeccol, Ta-
Kie KaK oO0yuyeHue, pacCykaeHue 1 caMoy/Iydiie-
Hye. MalmmHHOe o6yueHme, SIBJSISICh TTOAPasae/ioM
WU, obyyaeT KOMIIbIOTEPHI YJIYUIIATh BbITIOTHE-
HMe 33Ja4 C yBeIMYeHMeM KOIM4YeCcTBa IaHHBIX.
OTU TEXHOJIOTUM TIPUMEHSIIOTCSI B CAMBIX Pa3HBIX
061aCTSIX.

1. Meguuuna. U wucrnonb3yercsa njsg aua-
THOCTMKM 3a60JieBaHMit, aHaIM3a MEeIULIMHCKUX
13006paskeHN U ITpeiCKa3aHys BEPOSITHOCTY pas-
BUTMUSI OTIPeie/IeHHbIX COCTOSIHUIA.

2. ®unaHcel. MM momoraeT B BBISIBJIEHUU
MOIIIeHHMYeCTBa, YIIpaBAeHUY aKTUBAMU U aBTO-
MaTK3alMy TOPTOB/IM HA (DOHIOBBIX PhIHKAX.

3.  Knmenrtckuii cepBuc. Yar-60Tbl U BUPTY-
aJbHble TIOMOIIHWMKM 00eCIIeunBalT KpPYIIOCy-
TOUHYIO MTOANEPKKY KIMEHTOB 6e3 yJacTus uesio-
BeKa.

O6auHble TEXHOJIOTUM MPemOCTaB/SIOT IO0-
CTYTI K BBIUMCINTENBHBIM pecypcam u 6a3am gaH-
HBIX Yepe3 MHTEePHEeT, MO3BOJISISL [10J1b30BaTesSIM
XpaHUTD (paiisibl ¥ 3aMMyCcKaThb MPWIOXKEHMS Ha yIa-
JIEHHBIX cepBepax. ITO YCTpaHseT He06X0AMMOCTb
B BeJleHMM COOCTBEHHBIX CEPBEPHBIX MOITHOCTE
¥ obJieryaet MacITabupoBaHue PECYPCOB MO, Te-
KyIye HyKasl. [IpenMyIecTBa 06IauYHbIX BHIUMC-
JIEHM# BKIIOYAIOT TMOKOCTb M MacITabupye-
MOCTb. Pecypcbl MOTYT GbITh OBICTPO HapalleHbI
WM COKpallleHbl B 3aBUCUMMOCTU OT ITOTPeOGHO-
creii. [lonb3oBaTenu MIATAT TOABKO 3@ TO, UTO UC-
MOJIb3YIOT, UTO CHMKAeT KaIllUTajJbHble 3aTpaThl.
JlaHHbIe ¥ IPWIOKEHMUS JOCTYITHBI OTOBCIONY, IIe
ecTb MHTepHeT [1, c. 75].

«bonpuine OaHHbI€» OTHOCATCS K OI'POMHBIM
06beMaM JTaHHBIX, KOTOPbIE MOTYT ObITb aHAJTU3Y -
pOBaHbl [Jis BBIIBA€HUSI 3aKOHOMEPHOCTE,

TPEHJOB M acconuanuii, 0CO6eHHO B OTHOIIEHUMU
YeJIoOBeYeCcKoro IOBeIeHMSI M B3aMMOIeiCTBUIA.
Bnaromapst aHamuTuKe GOMBIINUX JAHHBIX, KOMIIA-
HUM ¥ OpraHusaluy MOTYT HpPUMHMMATh OoJjee
000CHOBaHHbIE PeIIeHMs U ITpeICKa3bIBaTh OYmy-
me TeHAeHIMKU. [Ipumepbl MCIOIb30BAHMS
BKJIIOYAIOT: PO3HMYHYIO TOPTOBJIIO0 — MepPCOHAN-
3auMsl MpeayiokeHuit U yiydilleHue yrnpaBaeHus
3armacaMy Ha OCHOBe aHa/iM3a IMOKyIaTelbCKUX
MIPUBBIYEK, UM YPOAHUCTUKY — aHAIU3 Tpaduka
I ONITUMM3AIMMU TOPOACKOTrO TIJIAHUPOBAHUST U
YMEeHbIIEeHUS ITPOOOK.

WutepHer Beieit (IoT). IoT coeguusier pusu-
yecKyue yCTPOICTBA C MHTEPHETOM, ITO3BOJISII UM
cobupaTh ¥ 0OMEHMBATbCS JaHHBIMU. DTO BKIIIO-
yaeT B cebs Bce, OT ObITOBOI TEXHMUKM O aBTOMO-
6wneit u 3manuii. 10T crmoco6CTBYeT aBTOMATHU3a-
LMY ¥ YMHOMY YITpaBJIeHMIO, TIPeIOCTABIISIS TaKe
BO3MOSKHOCTH, KaK UCIIOJIb30BaHME YMHOTO ToMa
(aBTOMaTMUeCKOe  yIpaBjieHue OCBelleHUeM,
OTOIUIEHVEM ¥ 6e30MacHOCTBIO [JISI TTOBBIIIEHUS
yoobctBa u 3ddekTuBHOCTM). [TPOMBIILIEHHBIN
[oT — 9TO MOHUTOPUHT ¥ ONTUMM3AIUS TTPOU3-
BOJCTBEHHBIX IPOIIECCOB, IOBbINIEHME Ge3omac-
HocTM U 3(PGEeKTUBHOCTM Ha MPOU3BOACTBE
[2, c. 104].

BbiokueitH — 3TO pacrnpeneneHHast 6asa maH-
HBbIX, KOTOpasi oOecreuyuBaeT BBICOKMUIT YPOBEHb
6e30IacHOCTY ¥ TIPO3PAYHOCTU [IJIT LMU(PPOBBIX
TpaH3aKLUMil. JTa TEeXHOJOIUS JIEXUT B OCHOBE
KPUIITOBAJIIOT, HO €€ IIpMMEHEeHME BbIXOOUT da-
JIeKO 3a paMku ¢uHaHCOBOV cdepbl: BaokyeitHn
TOBBINNIAET MPO3PAYHOCTh U OTCIEXUBAEMOCTD
MPOAYKIMY Ha BCEX Tarnax MoCTaBKU.

Kaxkmass M3 3TUX TEXHOJIOTMIA BHOCUT CBOJM
BK/IaJ, B U(POBYI0 TpaHchOpMaIMi0, OTKPbIBAs
HOBbIE TOPU30HTHI 411 MHHOBALIVIA U YCTOMYMBOTO
pPasBUTUS B MHOTOUMCJIEHHBIX 00/1aCTSIX.

Vcnonb3oBanne UT crmoco6CTBYeT TpaHCHOp-
Mauuu Ou3HeC-Momenei, yIydileHUI0 rocymap-
CTBEHHBIX YCIYT M MOBBIIIEHUIO KAYeCTBA XKU3HU.
B 6usHece uudpoBast TpaHchopMalis OTKPhIBAET
MyTY K HOBBIM PBIHKAaM, OTITUMMU3UPYET ITPOIIeCChI
M YCWIMBAET B3aMMO/IEICTBYE C KiMeHTamMu. B 06-
pasoBaHuyu UT pacmiupsiioT AOCTYII K 3HAHUSIM,
npejjiaras MHHOBAI[MOHHbIE METOAbI OOYUEeHUS U
TepCOHATM3YPOBaHHbIe yueOHbIe TTPOrpaMMbl. B
3 paBOOXpaHeHU!M TeXHOJOTUM, TaKue Kak Teje-
MeIUIIMHA UM MHTe/JIeKTYaJlbHbI aHaIu3 Menu-
IMHCKUX JAHHBIX, ITOBHIMIAIOT 3(PGEKTUBHOCTD
nevyeHus 1 mpoduaakTuKu 3aboneBannii [3, c. 95].

HecMoTpss Ha MHOrouMcC/IeHHble Ipeumyle-
cTBa, uHTerpauus VT compsbkeHa ¢ psiioM BbI30-
BOB. Bompocsl 6e30MMacHOCTH IIaHHBIX,
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KOHGUIEHIMAAbHOCTH M 3aIIUThI IMYHO MHDOP-
MalMM CTAHOBSITCS BCE 6oyiee aKTyaJIbHBIMU B
YCJIOBUSIX PacTyliero oobema IuppoBoii MHPOp-
maiuu. Kpome TOro, HeoOGXOOMMO YUMUTHIBATH
PUCKM yCTapeBaHMsI HABbIKOB U yBeaMueHUs ud-
POBOro paspbiBa MEXKOY Pas3INMUYHbIMU IPyHIIaAMU
HaceJieHUS.

JJ151 TOTO UTOOBI PACKPBITh TOHBIN TOTEHIIA
MHbopMaIMOHHbIX TexHosoruit (UT) M makcu-
MajJbHO MCIIO/Ib30BaTh MX BO3MOXXHOCTM B pas-
JIMYHBIX chepax KU3HU U IesITeTbHOCTH, He06X0-
OVMO NIPUHATb KOMIUIEKCHBIN IMOAXO0M, KOTOPbIN
BKJIIOYAET B ce6s1 HECKOIbKO KTIOUEBBIX aCIIeKTOB:
pa3paboTKy ¥ BHeApeHMe cTpaTeruit nudbpoBoit
TpaHchopmanuu, obecrieueHne 6e30MaCHOCTYU
IaHHBIX U TOATOTOBKY Kazapos. Kpome Toro, co-
TPYZHUYECTBO MEXIY pasaMYHBIMU CEKTOPaMMU
006IIIecTBa UrpaeT BasKHYIO POJIb B YCITEITHOM MH-
Terpauuu u ucnonb3zopauuu UT [4, c. 11].

Lindposas TpaHchopManyus — 3TO He MPOCTO
BHeJIpeHMe HOBbIX TeXHOJIOTUI, HO U IepeoCMbIC-
JIeHue U M3MeHEeHMe TPaAULIVMOHHBIX OM3HeC-MO-
Jeneii U TIPOLIECCOB C YYeTOM BO3MOXKHOCTEIA,
npenpocTtasiasieMbix UT. OTo TpebyeT pa3paboTKu
KOMIIJIEKCHBIX CTpaTeruit, KOTOpble YUYUTHIBAIOT
KaK TeXHOJIOTUYEeCKMe aCTIeKThl, TaK Y U3MeHeHUSs
B KyJIbTyp€e OpraHu3aluin, CTPYKType yIpaBIeHUs
M TIOAXOAAax K B3aMMOJENCTBUIO C KIMEHTaMU U
naptHepamu. CTpaTerum AOJDKHBI ObITh TMOKVIMMA,
yTO6BI amarTUPOBATLCSI K GBICTPO MEHSIONUIVMMCS
TeXHOJIOTUUECKUM TpeHAaM U PbIHOYHBIM YCJIO-
BUSIM.

B smoxy umbpoBu3anuy GaHHbIE CTAHOBSITCS
OJIHMM Y3 KTI0UeBbIX aKTMBOB JIJIsI JII0O0V OpraHu-
3aliMM, U UX 3alIUTa SIBIASETCS KPUTUYECKU BaK-
HOI1 3a/1aueit. Yrpo3sl Kubepbe30nacHOCTY MOCTO-
STHHO 9BOJTIOLIMOHUPYIOT, TPeOysI OT OpraHu3aLuii
BHeJIPEeHMS TIePeIOBBIX pelleHnit s obecreve-
HUSI KOHQUAEHIMATBHOCTH, LIEJIOCTHOCTU U JI0-
CTYITHOCTY JAaHHBIX. DTO BKJIIOYAET B Ce6S VICIIO/b-
30BaHMe mudbpoBaHusl, ayTeHTUGUKALINMU, MOHM -
TOPMHTA CETEBOIO TpaduKa 1 PeryasipHOro 0OHOB-
JIEHMSI IIPOrPaMMHOT0 obecTieueHmus.

TexHoMIOTMYECKME MHHOBALIMY TPEOYIOT HAJM -
Yls BBICOKOKBaAM(PUIIMPOBAHHBIX CIIEIMaNCTOB,
CIIOCOOHBIX 9P GeKTUBHO paboTaTh C HOBBIMU MH-
CTPYMEHTaMM ¥ MeTOZamMu. JDTO IMoApasymeBaeT
He TOJIbKO TEXHUYECKYIO IOATOTOBKY, HO U pa3Bu-
Te aHaJIMTNM4YeCKOro MbIIJIeHNWI, I'I/[6KOCTI/I u
CIIOCOOHOCTM K 00yUeHMI0. BaskHy10 poJib B IOATO-
TOBKe TaKUX CIIelMaICTOB UrpaioT

ob6pa3oBaTesbHbIe YUPEXIEHUS, KOTOpbIE
IOJKHBI TIOCTOSIHHO OGHOBJISITb yueOHbIe IPO-
TpaMMbl U BHEAPSTb MHHOBAIIMOHHBIE METOIbI
o6yueHus. dpderkTuBHOE Ucnoab3oBaHme UT Tpe-
6yeT TECHOTO COTPYOHUYECTBA MEXAY rocymap-
CTBEHHBIM CEKTOpPOM, 63HeCOM U 06pa3oBaTeib-
HBIMM yUpeskaeHusmu [5, ¢. 193].

BoIiBOaBI

Hcrionib30BaHMe COBPEMEHHBIX WHGbOpMAIy-
OHHBIX TEXHOJIOTU 0Ka3bIBAET IITyOOKOE BIMUSIHUE
Ha BCe aCIeKThl COBPEMEHHOI KM3HM, CII0CO0-
CcTBYs TpaHcopmaruu Ou3Heca, ob6pa3oBaHMs,
MeOUIIMHBI M MHOTMX IOpyrux cdep. KioueBbie
TEXHOJIOTUM OTKPBIBAIOT HOBbIE BO3MOXXHOCTU 1T
MHHOBAIIUIA, yayuiieHus: 93QpGeKTUBHOCTH U IOBbI-
HIeHus KavyecTBa XXu3Hu. OMHAKO IS peaan3annmn
MX IOJIHOT'O MOTEeHIIMajIa HeobxoayMa paspaboTka
¥ BHeipeHre 3 GeKTUBHBIX CTpaTernit HudpoBoii
TpaHchopMauuy, obecreueHue 6e30MacHOCTU
IaHHBIX U MOATOTOBKA KBATMGUIIVIPOBAHHbIX KA~
poB. KpoMe TOTo, MesKCEKTOpaATbHOE COTPYIHIYE-
CTBO MEXIY TOCyIapCTBOM, 6M3HecOM U 06paso-
BaTebHBIMU YUPEKAEHUSIMM UIPAET KITIOUEBYIO
pOJb B TIOAJEPKKE MHHOBAIUIT M COKpAIeHUU
uudposoro paspbiBa. [IpuHsATHKE ITUX Mep obec-
MEeYUT YCTONYMBOE Pa3BUTHE U TTO3BOIUT MAKCHU-
MAaJIbHO MCII0JIb30BaTh BO3MOYKHOCTH, IIPEIOCTAB-
JisieMble MHGOPMAaIIMOHHBIMU TEXHOJIOTUSIMMU.
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Pa3eoIOTUYECKUII CTOBaph SI3bIKA SIBJISI-

eTCsl HACTOSIIVUM KIaZie3eM BbIpasKeHMUIA,

KOTOpbIE OTPAkalOT pasJIMUHbIE aCIIeKThI
yejioBeveckoii XusHu. OH cOCpeoTOUeH BOKPYT
MHOT'000pa3HbIX XapaKTePUCTUK YeJIOBEKA, BKITIO-
yast ero BHEIIHOCTh, OKPYKEHME, KAUeCTBa, BHYT-
PEHHUIT MUp, JTUYHOCTHBIE CBOMCTBA, MCUXUUE-
CKM€e U 5MOIIMOHAJIbHbIE COCTOSIHMS, a TaKKe ero
MTOCTYIIKM.

AHTPOIIOLIEHTPU3M, UM OPUEHTAaLVs Ha YeJio-
BeKa, SIBJISIETCS] BaXKHBIM acIleKTOM (paseosiorTu-
YeCKMUX e€AVHUI]. B 9TUX BBIPAKEHUSIX OTPakKeHbI
He TOJIbKO TTOBeJeHUECKMEe aCIIeKThI KU3HU YeJI0-
BeKa, HO M ero BHEIIHMEe XapaKTepucTuku. dpa-
3€0/IOTUYECKME eOVHUIbI MTO3BOJISIOT HaM OIIM-
CaTh YeJI0BeKa C IIOMOIIIbIO SPKUX M TOUHBIX BbIpa-
SKEHUI, KOTOpbIe IepefaloT ero MHAVBUIYaIb-
HOCTH ¥ 0CO0eHHOCTY. OHM SIBJITIOTCSI HEOThEMJIE-
MOIJf YaCThIO Halllero sS3bIKa ¥ ITIOMOTAlOT HaM BbI-
pasuTb CBOM MBICJIM U IMoLuK Gojiee IpKO U 3¢-
dbexkTUBHO.

Tak Kak GOJBIIMHCTBO (pa3eosorn3MoB CBSI-
3aHO C Y€JIOBEKOM, C pa3jInM4YHbIMM chepaMy ero
nIesiTeJIbHOCTH, (aKTOp azpecarta SIBJSETCS BaX-
HeJIMM 3JIeMEeHTOM KOMMYyHMKaluu. Kpome
TOTO, YeJIOBEK CTPEMUTCS HaIeJIUThb COOCTBEH-
HBIMM YepTaMu O6BEKTHI BHEIIHET0 MUpPa, B TOM
yucie u HeoaylleBa€éHHble. HazBaHMe yacTeit Tena
— IIJIACT JIEKCUKM, CBSI3aHHbIN HAIIPSIMYIO C QYHK-
IIMOHAJIbHO-YYBCTBEHHBIMY CTOPOHAMM YeJIOBe-
YeCKOro OBITMSI ¥ OTPaKAUIMiA KyJIbTypPHO-

aHTPOIOJIOTUYECKIE OCOOEHHOCTH WHAUBUIOB,
OTHOCSIIIMUXCST K TeM MJIM UHBIM SI3bIKOBBIM CO00-
mectBam. Takas JIeKcMKa Ha3bIBAeTCSI coMaTuye-
CKOJ1, a MMeHHO, 0603HaUYaeT YyacTy TeJia YyejioBeKa
U MIPOSIBJIEHNST €T0 OPraHu3Ma, U SIBJISIeTCS OIHOI
U3 UHTEpPeCHeMIINMX JIeKCUKO-CeMaHTUUeCKUX
TPYIIIT PYCCKOTO ¥ HEMEIIKOTO SI3bIKA.

ComMaTu3Mbl MOKHO BCTPETUTDb JOBOJIBHO Ya-
CTO B sI3bIKe. DTOT (DaKT OOBSICHUM, TaK KaK 4esio-
BEKY CBOJCTBEHHO CUMUTATh Ce6S LIEHTPOM BCEJIEH-
HOJi ¥ BOCIIpMHMMATb MUD uepes3 cebst U uepes
HaKOIUVIEHHBIN TOJaMM OITBIT >XM3HM. YeyloBeK ¢
JIIOOOTIBITCTBOM ITPUTJISIIBIBAETCS K OKPYKAIOIIE
€r0 KM3HY, BBIBOJIUT CBOM YMO3AK/ITIOUEHMSI B XO/I€
HabIofeHs, 06/1eKaeT CBOYM HabII0geHNs B CJI0-
BoopMbI, TepenaBasi MX CAEOYIOMYM ITOKOJIe-
HusiM. TakuM 06pasoM, JaHHBIN MTpolecc 6ecko-
HeueH, KaK M caMa Xu3Hb. HeCOMHEHHO, UTO Cy-
IIECTBYEeT HEM3MEPUMOE KOJIUYECTBO COMATMU3-
MOB, YYaCTBYIOIIMX B (DOPMUPOBAHUU JIEKCKUKO-
(dbpaseosornueckoro IjacTa si3bika.

OpHOM M3 XapaKTepHBIX YepT COMAaTUYECKOI
(dbpaseosorny SIBISETCS HaMUME MHOTOUYMCIIEH-
HbBIX aHAJIOTOB M TapaJliefieil B pasiUUHbIX SI3bI-
Kax. DTO 03HAYAET, UTO B Pa3HbIX KYJIbTypax CyIIe-
CTBYIOT ()pa3eojIoru3Mbl, KOTOpbIE€ MMEIOT OIVHA-
KOBYIO MJIV OU€Hb 6/113KY10 00pa3HyI0 HallpaB/IeH-
HOCTh HECMOTpPSI Ha TO, UTO OHM MOTYT pasjiu-
YaThCsl JIEKCMYECKMM COCTAaBOM M rpaMmaTuye-
CKOJ CTPYKTYypoOIt [4, c. 4855]. Hammpumep, B pyc-
CKOM SI3bIKE CYIIECTBYeT (pa3eoyioru3M <«pPyKu
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YeITyTCsI», KOTOPBI MMeeT 3HAUEHME <«XOUeTCs
YTO-TO CAEAaTb». DTOT XKe (pa3eoyorn3M B aH-
TJIMIICKOM SI3bIKE 3BYUMT Kak «have an itch in one's
hands», a B Heme1[koM si3bike — «in den Fingern
jucken».

CoBrajieHne 06pPa3sHOCTM coMaTUUeCcKux (pa-
3€0JIOTM3MOB B Pa3HbIX SI3bIKaX OOBSICHSIETCS He
TOJIBKO 3aMCTBOBAHMEM, HO ¥ OOIIMMM 3aKOHO-
MEPHOCTSMM MBITIJIEHUS Y BOCIIPUSATHS UesioBeKa.
DTN 3aKOHOMEPHOCTM MPUBOIAT K BO3HMKHOBE-
HUIO 6/M3KUX (Gpa3eoyornueckux eguHuIl, KOTo-
pble IeMOHCTPUPYIOT YHUBEPCAAbHBIN XapaKTep
IepeHoca COMaTUYECKMX JIEKCEM U UX (QYHKLMO-
HaJIbHO-CEMaHTUYeCKyl0 AMHAMMKY B COCTaBe
(dbpaszeosnornyeckux egMHNII.

B To ke Bpems comaTuueckas (pazeosorus
TaKkKe OTpaskaeT KyJbTYpHbIe 0COOEHHOCTU U CIIe-
uMbUKy KakAoTro KOHKpPeTHOTo s3bika. Hampwu-
Mep, B PYCCKOM sI3bIKe CYIIeCTBYeT (ppa3eoyioru3m
«OUTH OAKIYIIN», KOTOPBII MMeeT 3HaUeHMe «6e3-
IeJIbHMUYaTh». DTOT (pa3eooru3M CBsI3aH C Tpa-
IUIIMOHHBIM PYCCKMM PEMECJIOM M3TOTOBJIEHUS
IepeBSHHbIX WU3OeNii, B YaCTHOCTU 6Gakiyii. B
HEMEIIKOM SI3bIKe HET MPSIMOro aHayiora, a QyHK-
IIMOHUPYIOT Psif, PPa3eosoTU3MOB C ITUM 3HAUE-
HueM: auf der Barenhaut liegen, dem Herrgott den
Tag stehlen, dem lieben Gott die Tage stehlen, sich
auf die Barenhaut legen, Ddumchen drehen, auf
dem Riicken liegen.

Takum o6pasom, comaTuueckass hpaseonorus
SIBJIIETCSI YHUKAIbHBIM IIJIacTOM ¢paseosormnye-
CKMX eIOVHUI], KOTOPbIif coueTaeT B cebe YHUBEP-
CallbHbIEe ¥ KYJbTYPHO-CIIeIMduIeckme YepTsl.
JTO JeylaeT comaTuueckue (Gppa3eosorn3mMpl MeH-
HbIM MaTepuajoM JIJisl U3Y4eHUsI He TOJbKO JIMHT-
BUCTOB, HO M KY/JIbTypOJIOTOB, aHTPOIIOJIOTOB U
IPYTUX CITeI[MaTNCTOB.

B HemelKo-pycckoM (pa3eosornueckom cJio-
Bape JI. 3. bunosuua u H. H. I'puiinua non, pegak-
uyelt Manure-Knanmnen6ax 6su10 BbifesneHo 199
®E c comatusMamu. Haubosee 4acTo UCIOJb3ye-
MBIM COMaTM3MOM SIBJsieTCS CJIOBO «Herz».
Cepaue paccMaTpuBaeTcs, Kak AYXOBHas 4acTb
yejI0BeKa, 3aKiIoyalonias B cebe uejgoBevecKue
Moty 1 xenaHus. Cepile MOKHO MHTePIIpeTH-
poBaTh Kak OpraH BOJIM, TaK KaK MMEeHHO OHO MTPu-
HMUMaeT pelieHus1. YacTo ceplie acCOLUUPYeETCS C
YyBCTBAMMU, TI€PEKMBAHUSIMU, HACTPOEHUEM.
[MoguepkMBasi IOJOXKUTE/NbHbIE KauecTBa 4Yeso-
BeKa, vallle BCEro YIOTPeGSIIOT BbIpaXkeHMUs CO
CJIOBOM «cepjre». Belb OHO CBSI3aHO TaKXKe C I10-
HSITMEM JI00BM. B MeHbIlleit Mepe yrmoTpeb/isseMbl
®E ¢ komIioHeHTOM-coMaTusmMom Kopf, HO Baxk-
HOCTb 3TOV 4acTu Tesa, paBHO Kak Auge u Herz,

Gesicht, Nase, Fufs, Finger Bpsin i BIipaBe Mpu-
HIDKaThb. DTU COMATU3MBbI SIBJITIOTCS Hawmbosiee
ynotpeburenbHbiMKu. OcCTajbHbIE COMATU3MBbI
(Bein, Arm, Riicken, Gehirn, Ohr, Zahn, Haut,
Hals, Zunge) MmeHee yIIoTpeOUTENBHBI, HO UX ¢pa-
3000pa3oBaTe/ibHas aKTMBHOCTbh TAaKXkKe BeJIMKa.
Jlekcema Auge B paMKax (ppa3eoyiorM3MoOB Haxo-
OUTCS Ha TpeTbe MecTo mo komuvyectBy ®E (22
eIMHUIL). DTO CBSI3@HO C TeM, UTO UeJIOBeK I0-
3HAET, aHAIU3UPYeT MUP U 3a4acCTyl0 HaXOIUT
KOHTaKT C HUMM TOJIBKO Oyiaromaps riasy. TakoBa
pOJib OTHeNbHBbIX COMATU3MOB B cos3gaHumu OE.
EcTecTBeHHO, He/lb3sl OCHapMBaTh BaskKHOCTD
SIIEPHBIX JIEKCEM, KOTOPbIE YUYACTBYIOT B 0OpM-
JIeHUM CMBICJIOBOM CTpyKTypbl @®E. Ucxonms us
storo, ®E Takke MOXKHO KJIacCUDUIIUMPOBATD U 10
HaJIMUUIO B HEl TOrO WJIM MHOTO COMATUUYECKOTO
KOMIIOHEHTA.

JlekceMbl r0JIOBa, IJ1a3a U yIiu, HOC U POT yTO-
MUHaITCA B 199 dhpaseosiormuecknx BbIpasKeHUSIX
HEeMEeIIKOrO SI3bIKa.

Hampumep, Der Fisch fingt am Kopfe an zu
stinken — Priba c roysioBsl THUET; Andere Jahre,
andere Haare — uHOe BpeMs — MHOe 6peMs

Die Furcht hat tausend Augen - V cTpaxa riasa
BEJIVIKU;

Man miisste viel Brei haben, allen Leuten den
Mund zu verstopfen — Ha 4y>koit poTOK He HaKu-
Helllb [IJIaTOK [2].

Wer nicht beifSen kann, muss die Zahne nicht
zeigen — He ymeemb mneTb, B 3ameBaibl He
cyvics [1].

Bo mHorux dpaseosornyeckux COUYETaAHUSX,
HaKoHell, ynoMmuHaeTcst Hora (21 ®E). Hora cum-
BOJIN3UPYET ABWKEHUE, CKOPOCTh. B ycTosBIIMXCST
BBIpAKEHUSIX HOTU YaCTO UAYT B MPOTUBOIIOCTAB-
JieHle TOJIOBe, KaK JelCTBYIOIIMII U MeXaHuye-
CKUit opraH pasyMmHOMY oprany: Was man nicht im
Kopfhat, muss man in den Beinen haben - [lypnas
roJjioBa HOraM I10KOI0 He JaET [6].

B xopne ucciegoBaHus Mbl BBISIBUIM KaKue CO-
MaTH4eCcKue KOMITOHEHTHI SIBJISIOTCS Hawmbosee
yIOTpe6GUTeIbHBIMM, 8 KaKie HauIMeHee yIIoTpe-
OUTENbHBI B MOCIOBUIIAX M TOTOBOPKAX HeMeIl-
KOTO $I3bIKa.

B mocnoBuilax M IMOTOBOpPKaX, CBSI3aHHBIX C
HeMeIKO/i MeHTaJbHOCTbIO, TIPOC/IEXKUBAETCS
OCyKAalolllee OTHOIIEHME K UesI0oBeuUecKoit 6ec-
YYBCTBEHHOCTH, XOJIOJHOCTHU, YTO OOPMIISIETCS C

IIOMOLLBIO JIeKCeMbI Herz. Hampumep,
Herzlosigkeit ist der schlimmste Herzfehler -
«beccepleUHOCTh — 3TO XYOUIMI HEJOCTATOK

cepaua». C Ipyroit CTOPOHbBI, HEMIIbI LIEHST 100-
pPOTYy U OT3bIBUMBOCTh. OfHAKO MSTKoe cepilie
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nerko noajmaetcs oomany: Ein argloses Herz wird
leicht betrogen. Oco6eHHOCTBIO IpPECTaBIECHMIA
HEMIIEB O Ccep[lle SIBJSETCS BOCXBaJIeHME €ro
XpabpocTu, CMeJOCTHM U pemmTenbHocTu: Ein
mutiges Herz ist der beste Reisegefahrte. Jlyummum
SIBJIIETCS MY’KeCTBeHHOe, OTBakHoe ceppaie. Ein
furchtsames Herz ist immer in Gefahr 'Po6koe
cepille BCErja B OMACHOCTU' JOKAa3bIBA€T KPUTU-
YyecKoe OTHOIIeHMeE K O0SI3TMBOCTH.

HeMIlpl 4acToO TOBOpPSIT, YTO CepAlle — 3TO
«KJTI0Y K Ayiie». OHM TaKKe BEPST, UYTO CePALe MO-
SKeT OBITh pAaHEHO MJIU Pa3ObUTO, eC/IU YeJIOBEK UC-
MBITHIBAET CUMJIbHBIE SMOIMM, TaKye KaK JII000Bb,
60J1b UJIU TOpE.

Ipyrast HeMelKasl ITocJIoBMIIa riacut: «Herz ist
der SchliifSer zum Gliick» — Cepziie — 3TO KII0Y K
CYaCThl0. ITa MOCJIOBUIIA O3HAYAET, UTO €CIU Ue-
JIOBEK CYACTJIMB, TO €ro CepAlle OTKPBITO IJIst
JIIOGBU U PajlOCTH.

B HeMeIIKOM $13bIKE €CTh MHOTO IIOCJOBMIL U
TIOTOBOPOK, CBSI3aHHBIX C ceppueM. Hampuwmep,
omHa u3 mocioBul] rimacut: «Cepiile He oOMa-
Helllb». DTa MOCJOBUIIA 03HAYAET, UTO UEJIOBEK HE
MOXKET CKpbIBaTh CBOM MCTUHHBIE UyBCTBA. SIB-
HbIMM TIpMMepaMy JAHHOTO YTBEPKIEHUS SIBJISI-
IOTCS TaKue BbhIpakeHus, Kak: Das Herz liigt nicht
«Ceppile He o6MaHbIBaeT», Das Herz hort feiner als
die Ohren «Cep/lie CABIIINAT JYUIIE, UeM VI ».

Bosee TOro, HeMIIbI ITO/ATAIOT, YTO U OOJb-
IIMHCTBO TIOCTYIIKOB JIIOAEl MO/DKHBI UATU OT
cepaua «von Herzen». Hampumep: Das beste
Deutsch ist, das von Herzen kommt «JIyuiasi peub
Ta, KOTopas WOET OT cepama»; Es st
schlechtsingen, wenn 's nicht von Herzen kommt
«[1noxo moéTcst, ecyiu TIeHMe UAET He OT Cep/iiia»;
monuTBbl Gebet ohne das Herz dringt nicht zum
Himmel «MoauTBa 6e3 cepilia He OOiieT OO0 He-
6ec»; mepepaua geHer Ein Groschen von Herzen ist
besser als ein Taler von der Hand «OguH rporr ot

cepila, Jiydiie, YeM OAVH Tajep B pyKe»; Die linke
Hand kommt von Herzen «JleBast pyka Oiike K
cepaiy», Was nicht von Herzen kommt, geht nicht
zu Herzen «UTo He OT ceppla caenaHo, TO 4O HETO
He T00epETCSI».

Kaxk 1 B Ipyrux Ky/JbTypax, Cepaile B HeMeIKoit
KYJIbType accoIMMUpyeTcs ¢ 1060Bbi0. [IoToMy 4TO
B KaKIOM cepjille, He3aBMCUMMO OT HallMOHAIbHOI
MIPUMHAIJIEKHOCTH, AO/DKHA HAXOIUTHCS JIIOOOBB!
(Bei Mannern, welche liebe fiihlen, fehlt auch ein
gutes Herze nicht) [5].
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FUNCTIONAL FEATURE OF PHRASEOLOGICAL UNITS WITH SOMATICISMS

Abstract. The article examines the peculiarities of the functioning of somaticisms in German proverbs and say-
ings. The reasons for the frequent or rare use of phraseological units with somaticisms have been identified. The
data obtained allows us to formulate a conclusion that the language of any ethnic group reflects its own unique way

of understanding the world.
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OBYYEHUE S3bIKY ITPOPECCHOHAJIBHOT'O OBIIEHVSI HA 3AHATHSAX I10
PYCCKOMY 3bIKY KAK NTHOCTPAHHOMY B MEAJVUILIMHCKOM BY3E

AHHomauus. B daxHoli cmambe onucsieaemcs Memoouka npenodasamust pycckozo A3sIKa UHOCMPAHHBIM CMYy-
deHmam 8 kauecmae cpedcmea, nNoMozaiujezo um npuobpecmu 6yoywyio cneyudaibHocms. Bnadexue pycckum 3ol -
KOM CmyOeHmamu, seaSouuMucs NOMeHYUAIbHbIMU YUACMHUKAMU MEXKYIbMYPHO20 NPOGECCUOHANIbHO20 00-
WeHUsl, paccmMampusaencs Kaxk Heooxooumoe yciosue npopheccuoHaibHoli 0essmeibHoCmu, Umo 3HauumesbHo no-
gbillaem mpe6osaHus K 00yUeHU0 UMEHHO 3momy eudy dessmenbHOCMLU.

Knroueesie cnoea: s3viK cneyuajzibHocmu, Nno0z20moeumeJibHblii aman, OCHOBHOII aman, KOMMYHUKAMuUBHble
ocobeHHOCMU A3blKA, npOd)eCCLlOHaﬂbHaﬂ peub, Jiekcuueckuti MUHUMYM, CneyudjibHble Cosd.

pob6sieMa 06YUYeHMSI PYCCKOMY SI3bIKY Kak

MHOCTPAaHHOMY B MEOAUILIMHCKUX BYy3aX SIB-

JIIETCSI aKTyaJbHOM U Tpe6GyeT MOCTOSH-
HOTO BHMMaHMs. CoBpeMeHHOe OG6IIecTBO CTpe-
MUTCS K CO3HAHMIO JIMYHOCTEH, CIIOCOOHBIX
YCIIENTHO aJalTUPOBAThCSI B OBICTPO MEHSIO-
MIMXCST YCAOBUSIX KMU3HMU. [I03TOMY CcOBpeMeHHast
KOHIIEIIII NS SI3bIKOBOTO 06pa30BaHMS B MeIUIIVH-
CKMX By3axX IIpemycMaTpuBaeT I'MOKYI0 TeXHOJIO-
TMI0 O6yUYeHMs, KOTOpasl YUUTHIBAET pasHoobpa-
31e CoMep>KaHusl, METOJOB ¥ CPOKOB OGYUeHMUS.
DTO MO3BOJISIET MOJIOABIM Crelanuctam 3ddek-
TUBHO aJalTUPOBATHCS K HOBOMY KYJIbTYPHOMY U
MH()OPMAIMOHHOMY ITPOCTPAHCTBY.

OnHMM 13 BaXKHbBIX aCIIEKTOB YCITENIHOTr0 OBJIa-
IeHUsT PYCCKMM SI3bIKOM KaK MHOCTPAHHBIM B Me-
IUIIMHCKUX BYy3aX SBISIIOTCS JMHIBUCTUUECKUE
0COGEHHOCTH. ITO BKIIOYAET B ce0sI TpaMMaTuye-
CKMe IIpaBuiia, JeKCUUecKue equHnIIbI, crienndu-
YECKYI0 TEePMMHOJIOTMIO ¥ IPO(deCcCHOHaTbHYIO
JIEKCUKY, HEOOXOAUMYIO /it paboThl B MeIUIIVH-
ckoit cpepe. CTyIeHTHI TO/KHBI ObITh OCHAIIEHbI
He TOJIbKO 6a30BbIMM 3HAHUSIMM PYCCKOTO SI3bIKa,

HO U CHenuaau3MpPOBAaHHBIMM HaBbIKAMM, IT03BO-
JISTIOIYMY UM YCITeIITHO 061IaThCs C MalMeHTaMu,
MMOHMMATb MeOUITMHCKIME TeKCThI U OCYIIeCTBISITh
npodeccruoHaabHYI0 KOMMYHMKAIMIO. JI1s1 mOCTH-
SKEHMSI 3TUX LieJiel IPUMEHSI0TCS pa3andHbie Me-
ToAbI 06yueHMs. OMHUM U3 HUX SIBJISIETCSI KOMMY-
HUKATUBHBINA TOAXOH, KOTOPBI aKIEeHTUpyeT
BHMMAaHMe Ha Pa3BUTUM HABBIKOB YCTHOM U MUCh-
MEHHOM peuu, a TakKe Ha MOHMMaHUU PYCCKOM
peunu Ha CJIyX. BaskHbIM 3JIeMEHTOM OOYUYEHMUSI SIB-
JIIeTCSl TaKKe MCIO0JIb30BaHMe ayTeHTUYHbIX Ma-
TepUaaoB, TAKUX KaK MeIUIIMHCKME TeKCThI, CTa-
TbU U BUAEOMAaTEpPUAIbl, YUTOOBI CTYIEHTbI MOTJIA
MO3HAKOMUTBCSI C peajbHbIMU CUTYaAlUSIMU U
KOHTEKCTaM¥, C KOTOPbIMM OHU OYAYT CTaIKU-
BaThCS B CBOEIi 6ymayIeit mpodeccoHaIbHOI He-
sITeIbHOCTH [1, c. 43]. Kpome TOTO, BaXKHO YUUTHI-
BaTbh MHAMBUYAJIbHBIE TIOTPEOHOCTM ¥ OCOOGEHHO-
CTU CTymeHTOB. HekoTopplM MoOXeT moTpe6o-
BaTbCSI OOJIbIIE BPEMEHU U MPAKTUKM IJISI OCBOE-
HUSI PYCCKOTO SI3bIKA, IT03TOMY HEO6XOAMMO
MIpefoCTaBUTh UM BO3MOKHOCTb JOTOTHUTENb-
HbIX 3aHSITUM WIn UHIUBUAYATbHBIX
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KOHCy/JIbTaliMii ¢ mpenofaBatensiMu. KpaiiHe
Ba)XHO CO3JaTh MOTUBALMIO Y CTYLEHTOB U IOKa-
3aTh UM ITPAKTUYECKYIO 10JIb3Y OT OBJIafeHUs pyC-
CKUM SI3bIKOM, HATIpUMeD, Yyepe3 MpoBefeHue cIie-
UMaJU3UPOBAHHBIX MEIULMHCKUX CEeMMHAapOB
WJIU CTXKUPOBOK.

Heo6x0muM0O OTMETUTH, UTO B OOYUEHUU PYC-
CKOMY $SI3bIKY KaK MHOCTPAaHHOMY 60JIbIIIOe 3HAYe-
HMEe MMeeT MHTEePaKTUBHBIN MOAXOM, MPU KOTO-
POM CTYyAEHThl aKTMBHO YYacTBYIOT B IIpoliecce
o0yJeHMsI, 3aJal0T BOIPOCHI M OOMEHMBAIOTCS
OIBITOM. BmecTe ¢ TeM BaXXHO CO3[aBaTh aTMO-
chepy moBepus M KomdopTa, UTOOBI CTYIEHTHI
YYBCTBOBaIM CeOSl YBEpPeHHO IIpyu OOIIeHuMM Ha
PYCCKOM si3bIKe. Bce aTu aKTOphbl 06eCIeunBaoT
3¢ derTUBHOE OCBOEHME PYCCKOTO SI3bIKA KaK MHO-
CTPAHHOTO HAa HAYaJbHOM 3Tare 00yueHmsI.

OueHb BaKHBIM aCIEKTOM YCIIENIHOTO o6yue-
HUSI PYCCKOMY SI3BIKy KaK MHOCTPAHHOMY SIBJISI-
I0TCSI CIela/ibHble YIIPasKHEHMSI, KOTOPbIE TIOMO-
raloT CTyJeHTaM chOpMUPOBATh CTEPEOTUIIBI Ue-
pes3 pas/inyHble SI3bIKOBbIE OMepaluy U IeiCTBUSI.
JTO B CBOI0O OYepedb CIIOCOOCTBYET HaMesKHOMY
YCBOEHMIO MaTepuaja U ero 6bICTpOMY IIpUMeHe-
HUIO B YCTHOV peun. IIpomecc obyuenus PKU
MOXXHO pa3fenuTb Ha JBa OCHOBHBIX 3Tara: Mof-
TOTOBUTEJIbHBI (T1epBblii TOf, 00yUeHMST) U OCHOB-
HOIA.

[MoaroToBUTENBHBIN 3TAll — 3TO KOMMYHMKA-
TUBHO HallpaB/IeHHbI/I BBOLHBIN KypC, OCHOBHOM
3a/iaueil KOTOPOTO SIBJISIETCST BBeleHMe 6a3MCHbIX
SBJIeHN T  (OHETUUYECKO CUCTEMBI PYCCKOTO
sI3bIKA, CITOCOOCTBYIOIIETO CO3JAHUIO Y YUAIMXCS
37IeMEHTapHbIX HAaBBIKOB M YMEHMI MpaKTuUye-
CKOTO BJIafIeHUS PYCCKUM SI3bIKOM KaK MHOCTPaH-
HbIM.

I'maBHO 3a7aude’i OCHOBHOI'O 3Talla SIBJISIETCS
obecrieueHre MUHMMAIbHO-KOMMYHUKATUBHOTO
YPOBHSI BlIafeHUSI SI3bIKOM.

B meTopuke o6yuennst PKU mmpoko npumMeHs-
eTcsl TpexaTallHas cxema, KoTopasi momoraet ¢op-
MUPOBATh HABBIKM UM yMEHUS CTYyLEHTOB. JTa
cxema 3(pGeKTUBHO UCIIOAb3YeT TPU THUIIA YIIPaXK-
HeHUI1: MHQOpMallMOHHbIE, OIIEPALIIOHHbBIE Y MO-
TUBaIMOHHbIe. MHbOpMalMoOHHbIEe yIIpaXXHeHUSs
HarpaBJeHbl Ha Tiepefavy U yCBOeHNe HOBOV UH-
dbopmauym. 3mech CTYOEHTbl MOTYT M3y4aTh HO-
Bble CJIOBA, TpaMMaTMUecKue IpaBuia u Ipyrue
aCIeKThbI PyCCKOro s13bIKa. OHY MOT'YT BKJIIOYATh B
cebsI UTeHMe TEKCTOB, MPOCTYIIMBAHME ayAIOMa-
TepuasioB 1 ob6CykmeHne comepskanus. Onepany-
OHHbIe yIpPaKHEHUS IIPeIOCTaB/ISIIOT CTyAeHTam
BO3MOXHOCTb aKTMBHO MCIIOJIb30BaTh CBOU 3Ha-
HMSI ¥ HaBbIKM. DTO MOTYT OBbITh 3aJaHus Ha

COCTaBJIeHME TIPeIJIOKEH1, BBITIOTHEHME YIIPasK-
HeHMIT Ha IPaMMAaTUKy, ITPOBeJIeHNe AMAJIOTOB U
poseBbIX UTP. 1lesb TaKUX YIIpaskHEHMIT - Pa3BUTh
HaBBIKM IPAKTUUECKOTO IMPUMEHEHUS PYCCKOro
sI3bIKA B PA3/IMUHBIX CUTYaIMsIX. MOTMBALIOHHBIE
VIIpaKHEHUS TTOMOTAIOT MOIePKUBATh MHTEpeC
¥ MOTMBAIIMIO CTYAEHTOB K M3YUEHUIO PYCCKOTO
SI3bIKA. ITO MOTYT OBITh UTPbI, KOHKYPCHI, 0OCYK-
IeHNe MHTEPEeCHBIX TeM U MCIOIb30BaHME pas-
JIUYHBIX CPeICTB O6yUeHMs], TaKUX KaK BUIEO U
MyJIbTYMeUITHbIE MaTepuanbl. Takue yrpaskHe-
HMSI IOMOTAIOT CTUMYJIMPOBATh YUEOHbIN ITPOIIecC
M CO3/AI0T IMOJIOKUTETHbHYI0 06CTaHOBKY B Kilacce.
BaskHO OTMETUTD, UTO 3TU YIIPasKHEHUS SIBJISIOTCS
JIVIIb YacThIo o6Iero mpoiecca obyuenus PKU.
IOpyrue ¢hakTOphI, TaKMe KaK KBaIuduUKaIus mpe-
ToAaBaTesNiss, MHOVBUAYATbHBIA IOAXON K KakK-
IOMYy CTYOEHTY M peryjaspHas MpaKTuKa, TakxkKe
UrpaloT BaKHYIO POJIb B JOCTMKEHMM YCIlexa B
MU3YUYEHUY PYCCKOTO SI3bIKa.

Bce ympaxkHeHMsS OOJDKHBI CIIOCOOCTBOBATH
MIPMMEHEHUIO 3yJaeMOro MaTepuasa B peaibHO
peun, 6yIb TO MMCbMEHHAas WM YCTHast popma 06-
IIeHUS.

CTymeHThbl OO/DKHBI PasBMBaTh HaBBIK BbIpa-
’KaThb CBO€ MHEHME I10 MPOYNMTAHHOMY MU YCIIbI-
[IAHHOMY, KOMMEHTUPOBaTh (aKThl U COOBITHSI,
YMeTb JaBaTh MTOTHbIE ¥ aPTYMEHTUPOBAHHbBIE OT-
BETHI, 3aJ1aBaTh BCTPEUHbIE BOMIPOCHI U T. [I.

Ha npakTike o6HapykMBaeTCs, UYTO GOJIbIIH-
CTBO CTYIEHTOB, YJallIMXCsl Ha HesI3bIKOBBbIX (¢a-
KyJbTeTaX He TOJIbKO He 06/1amaiT O0CTaTOY-
HbIMM HaBbIKaMM B OOIIEHMM HA PYCCKOM SI3bIKe,
HO ¥ He MMeIOT Heo6XOAMMOIO CJIOBAPHOTO 3a-
raca, KOTOPBIV SIBJISIETCSI OCHOBOM 3/IeMEHTapPHbIX
rpaMMaTUYeCKMX IIPaBUI.

Ipu usyuyeHun rpaMMaTUKK caeayeT u3beratb
TIeperpy>keHHOCT MHOOpMaIMeii M yIUTHIBATD
TIPUHITUITBI KOMMYHYKAaTUBHO IIEHHOCTY U HEO06-
XOOMMOCTM. ODTO IIOApa3’yMeBaeT WM3yUeHUe
Haubosiee YaCTO YIIOTPeO/IeMbIX rpaMMaTuye-
CKMX KOHCTPYKIMIA, KOTOpPble HEOOXOOVMBI ISt
TIOHMMAaHMS TIPeJJIOKeHU T B KOHTEKCTE MeIu-
LIMHCKOI'0 OOLIeHMS.

B pamKax OorpaHMUYeHHOro yue6HOro Iepuona
CTYIEHTa MOKHO OGYUYMTb FOBOPUTh Ha PYCCKOM
SI3bIKE U TIOHMMATh YCTHYIO PeYb C ITOMOIIIBIO CO-
YyeTaHUs! TPAOUIIVOHHBIX ¥ MHHOBAIIMOHHBIX Me-
TomoB. IIpM u3yuyeHUM OCOGEHHOCTEN YCTHOIA
Hay4HOJ peuy HeoOXOOMMO YUMTHIBATh ITOC/IE[-
HMe TOCTMKeHMs TICHMXOJIOTMYECKOi M MeTomuye-
CKOJT HAayKM, a TaK’ke KOMMYHUKATUBHbBIE OCOOEH-
HOCTU SI3BIKA.
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Inst Toro yTo6bl CTYAEHTHI MOIJIM CBOGOIHO
YUTATh MEIUIVHCKNE TEeKCThI, IOHNMATb YCTHHIE
BBICKA3bIBAHMSI M OOIIATHCS CO CITEIMAIMCTaMMU,
HeOoOXO0IMMO B TIEPBYIO OUepeb ONPeIeIUTb KOH-
KpeTHbIe KpUTEPUU OBJIalEeHNUS SI3bIKOM Ha GoHe-
TUYeCKOM, JIEKCMYeCKOM U TIpaMMaTU4YeCKOM
YPOBHSIX. B mporiecce paboThl ¢ TEKCTaMMu CTy-
JEHTbI OO/DKHbI HAYUUTHCS UUTATb M IMOHMMATDH
PYCCKOSI3bIUHBIE TEKCTbI, CTPOUTh APTyMEHTHI U
IOBOMbI, BbIpaXXaTb CBOM MBICJIM M MHEHUS Ha
sI3bIKE, OBJIAZ€BATh Pa3HBIMU CTWIIMU PEYM B 3a-
BYCMMOCTM OT IIeJIX ¥ CUTyaLuy o01eHus. Pabora
C TEKCTaMy CII0CO6CTBYeT OPMMUPOBAHUIO HABBI-
KOB COTIOCTAaBJIEHMS ¥ aHaIM3a MHOpMaIumn, 4To
0COOEHHO BaskHO AJISI OYAyIINX MEeIVKOB IIPU pa-
60Te c malMeHTaMM U OlleHKe Pe3yIbTaToB UCCIe-
IoBaHmii [3, c. 23].

Bosbitoe 3HaUeHNE UMEEeT CUCTEMATUYECKOe U
HeMpepbIBHOE MCIOIb30BaHME TEKCTOB IJIST pas-
BUTUSI I3bIKOBBIX HABBIKOB CTYIEHTOB U HAKOILIEe-
HMSI CJIOBAPHOTO 3araca U rpaMMaTUiecKux KOH-
CTPYKUMIA i1 CBOGOIHOTO OOIIeHMSI Ha PYCCKOM
s3bIKe B paboueii o6cTaHOBKe. PaboTa ¢ TeKcTamMu
UTpaeT BaXKHYIO POJIb B OOYUEHUM SI3bIKY CITEIM-
aTbHOCTH, TaK KaK CITIOCOOCTBYET Pa3BUTUIO IO-
3HAaBATEIbHBIX CIIOCOOHOCTEI CTYAEHTOB, GOpMMU-
poBaHM10 TpodecCoHATbHO peun U YIydlleHUIO
06IIVIX HaBBIKOB PYCCKOTO sI3bIKa [2, ¢. 127].

[Tpu U3yYeHUM PYCCKOTO S3bIKA KaK MHOCTPaH-
HOTO He0OXOIMMO yIeNATh BHUMAaHMe He TOJIbKO
rpaMmaruke, JeKCuKe U TEPMUHOTIOT MY, HO U pa3-
BMBATb IPaKTUMUECKME HaBbIKM KOMMYHMKATUB-
HOTO OOIIeHNsI B 06/1acT MeOULUMHBL. [ 3TOro
MIPOBOJISITCS pa3IMUHbIe YIIPAKHEHUS U 3aJaHUS,
TaKye KaK:

e  NMaJorMyeckye yrpaskHeHUsl, Ie CTyLeH-
TaM IpejJjiaraeTcsi OMMUcaTb CUMIITOMBI, AUArHO3 U
JledeHMe peaIbHbIX KITMHNYECKMX CJTyUaeB Ha pPycC-
CKOM SI3bIKE;

e  aHAIMU3 KIMHUYECKUX TeKCTOB Ha aHIJINIi-
CKOM $I3bIKe, HalpUMep, KyPHATbHBIX CTaTell U
MeAVIIMHCKON HOOKYMEHTalyuu, UYTOObI O3HAKO-
MUTBCSI CO CelMMUIECKOIi JEKCUKOI U IpaMMa-
TUKOIA;

e  JCIIOJb30BaHMe ayayo- U BUAeOoMaTepua-
JIOB, TAaKMX KaK 3aIMCHU JIEKLIMI ¥ KOHGEepeHLniA,
YTOOBI MOHSITH OCOOEHHOCTY MeAUIIMHCKOM MTPaK-
TUKM Ha aHTJIMIICKOM SI3bIKe;

o KOMMYHMKATUBHbIE€ 3aJaHMA Ha IIPAKTU-
YeCKMX 3aHATUSIX, HAIpMMep, OObSICHEHME WH-
CTPYKLMI TI0 IPUMEHEHUIO JIEKAPCTB MU TPUH-
LIMIIOB I1epBOJi IOMOLIY Ha aHIJIMIICKOM SI3bIKe.

Ons spdbekTMBHOrO 0OyUeHUS] MEOUIIVTHCKOM
JIEKCUKe TIpejaralTcsl pa3audyHblie 3aJaHus, Ta-
KIe Kak:

e  UTeHMe U BblJieJieHVe TEPMUHOB U TePMU-
HOJIOTMYECKUX COUYeTaHUi B TEeKCTe, a 3aTeM CO-
CTaBJIeHMe CIICKA C TTIepeBOJaMu;

e  COCTaB/ieHMe BOMPOCOB HA OCHOBE IPOYM-
TAHHOTO TEeKCTa U MCIOJIb30BaHMEe paHee COCTaB-
JIEHHOTO CITUCKa TEPMUHOB;

e  Co3JaHMe AMasiora MeXAy Bpauom U Ta-
LIMEeHTOM, BK/IIOYAIOIIero TepMMHBI U3 CIIUCKA;

e  paspaboTKa aJropMTMa [OeiCTBUII Bpaua
MpY OMArHOCTUMKE KOHKPETHOTO 3a00JieBaHUSI C
MUCTI0/Ib30BaHNEM TePMUHOB;

e  3aloJHeHMe MeAUIIMHCKOI KapThl Maiu-
€HTa Ha OCHOBE MPOYMTAHHOTO TEKCTa U TePMU-
HOB U3 CIIMCKA.

BakHO, UCTIO/b30BaHME UTPOBBIX CUTyaLUii U
pOJieBBIX 3a/4a4 JJ151 aKTUBMU3ALUU CTYIEHTOB, pa3-
BUTUS X BHMMaHMS, IaMSITH, TBOPYECKOT'O MBbIIII-
JIEHUSI ¥ CIIOCOOHOCTEN K aHAIU3y U CUHTEe3y MH-
dopmauumu. Hampumep, CTyZeHTbl MOTYT UIPATh
poau Bpaueil U MaLlMEHTOB, BBIMIOJHSITh 3aJaHUS
Ha COCTaBjeHMe MeIUIMHCKUX UCTOpuit 60yes-
Heil, CUMY/IMPOBaTh CUTyallMy OOLIEHUS C Taly-
€HTaM! Ha Pa3HbIX SI3bIKAxX U T. [,

Hcnonb3oBaHMe poOJIEBBIX UTP B MPOLECCe U3Y-
YeHMUSI PyCCKOTO sI3bIKa B MEeIUIIMHCKUX BYy3ax M0-
MOXET CTyJeHTaM Pa3BUThb He TOJIbKO SI3bIKOBBIE
HaBbIKVM, HO M KOMIIETEHIIMM, HEOOXOIMMbIE [IJIsSI
OYOYyIIUX MEOUIIMHCKUX CITeIMaTVCTOB.

B 3akstoueHne IpUXoauM K BbIBOZLY O TOM, UTO
obyueHMe pyCcCKOMY SI3bIKY KaK MHOCTPaHHOMY B
MeJIULIVMHCKUX By3aX SIBJISIETCSI CJIOXKHO 3amaver,
Tpebymoieil TMOKOCTY, MHAMBUIYATbHOTO IIOM-
X0lla ¥ yuera crenu@uku MeauIIMHCKOM cdepsl.
OpHako, MpM TPaBUIbHONM MeTOAMKE M TIOf-
IepXXKe CO CTOPOHBI Mpemnogasarteseii, CTyAeHThI
CMOTYT YCIIEIIHO OBJIAI€Th PYCCKUM SI3BIKOM U
aIanTUPOBATLCI K HOBBIM IMPO(eccuoHaTbHBIM
BbI30BaM.
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ITOJIUTOJIOINA

XAPUTOH Jdauunmnia UropseBny
ctyneHT, CaHkT-IleTepOyprckuii rocyapcTBeHHBI YHUBEPCUTET,
Poccus, r. CaukT-IleTepOypr

MEXIYHAPOJHBIE OTHOLIEHVS B EBPOCOIO3E B ITEPMO/, ITAHAEMUWU
(HA TTPUMEPE CO3JAHVS U ITPU3HAHNSA BAKIIMH OT COVID-19)

AHHOmMauus. B cmamee paccmampusaromcs npobaemsl NOAUMUUECK020 83aumodeiicmsus Eepocoiosa u dpy-
2Ux cmpaH 8 nepuod naHdemuu KOpoOHAsUPYyca U nepcnekmussl ux mexcdyHapooH0zo U NOJAUMUUECKO20 83AUMO-
deticmeusi 8 nepuod co3danus u npusHavus eakyux om Covid-19.

Kntoueswie cnoea: nandemus, Covid-19, sakuyuna, mexdyHapodHoe 83aumodeticmaue, noaumuyeckoe 83au-

Modeticmaue, 30pasooxpanerue, E8pocoios.

aHmeMus CcTaja IjsT MUPOBOTO COOOIIe-
cTBa OecrpeleqeHTHbIM MCIIbITAaHMEM.
OHa obHakmJIa OCTpbIe BOIPOCHI 3[IpaBO-
OXpaHEeHUS U MPOJEMOHCTPUPOBAJIA, UTO YIPO3bI
3I0POBBIO — SIBHBI U peajibHO CYIIECTBYIOIINIi
pUCK 6e30MacHOCTM ISl BCeX CTpaH. IlaHmemus
MOABEpra UCIHBITAHUIO CIIOCOOHOCTh MeXKIyHa-
POJIHOTO CO00IIeCTBAa pearnpoBaTh Ha HOBbIE YHU-
BepcabHble BbI30BbI KaK Ha IMI06abHOM, TaK U Ha
MECTHOM YPOBHSX. B TO ke BpeMs OHa OGHakMIIa
riy6ouaiiiime Impo6sieMbl MeKAYHAPOIHOIO CO-
TPYIOHMUYECTBA ¥ B3aMMOIIOHMMAHMS U ITPOIEMOH -
CTpUpOBAJIA PSII YIYIIEHWH, MHOTHE U3 KOTOPBIX
0Ka3aauch OOYCJIOBIeHbl (GaKkTOpaMy IMOIUTUYE-
CKOT'O XapakTepa.
IMangeMuss KOpOHABUPYCA — 00IECOIMATb-
Has nmpo6ieMa
PacrpocTpaHeHne KOPOHABMPYCa 32 KOPOTKOE
BpeMsI NIPUHSIJIO MMPOBOJi MacIiTab, OMHAKO Iep-
BBIMM C €ro IOUIEACTBUSIMY CTOJKHYJIMCh
CTpaHbI-wWIeHbl EBPOCOI03a, KaK ¥ MHOTME ApYyTUe
rocy/IapCTBa, OKa3aBUIMECS COBEPIIEHHO He rOTO-
BBIMM K €ro MosIBJeHMI0. VIMEHHO I10 3TOi Ipu-
yyHe MePBOoJi peakiyeil BiacTeil 6bI0 HEBEpUE B
€ro paspymmTeNbHYI0 CUITy. BCiencTBue CBOEro
HeBepus MpaBUTENIbCTBA CTpaH-u1eHOB EC cToNK-
HY/IMCh C TAKMMU TIPO6IeMaMy, KaK CTPEMUTEb-
HOe pacIpocTpaHeHue BUpyca (0COGEHHO B HOXK-
HbIX TOCYHAAPCTBAaxX); paCTEPSIHHOCTb BJIACTHBIX
CTPYKTYP ¥ yOyIIeHe BpeMeHM B IPUHITUM OTIe-
pPaTUBHBIX Mep il CTarHaIl[UM PaCIIPOCTPaHEHNS
BMPYCA, BBICOKUIT YPOBEHb CMEPTHOCTU Haceje-
Hus, ocobeHHO B Utamum u WcnaHum u3-3a

HENPUSITUS NPAaBUTEIbCTBAMMU ONE€PATUBHBIX MEP
60pbOBI; OTCYTCTBYE MOOWMIBHBIX PECYPCOB U UX
HexBaTKa [JIsl MIpeJoTBpallleHMsI pacIpocTpaHe-
HUS BUpYCa.

IIpepnmpuHnMaembie MepbI

IIss MUMHUMM3aLMY HETaTUBHBIX TTOC/IeACTBUI
Kpu31ca, 3aliUThl SKU3HU U T0X0a HacejgeHus EB-
pocoro3a 66110 IpUHITO 60jee 1350 Mep Kak co-
IMaJbHO-9KOHOMMYECKOTO CTUMYIMPOBAHMSI, TAK
M OTpaHUYEHMS B OTHOIIEHUM I'PaXKAaH U JPYTUX
roCcyAapCTB.

K ocHOBHBIM MepaM COLMaTbHOTO CTUMYJINPO-
BaHMSI MOKHO OTHECTM: MOIEepHM3allMi0 ceKTopa
30paBOOXpaHEeHMSI U TOBBILNIEHME AOCTYMHOCTU
OKa3aHMs MeIULMHCKUX YCIYT OJIs1 BCeX KaTero-
puii TpaskaaH, MpoXXuBawIIuxX B EBpocoiose; 06-
HOBJIEHM e MeIULIVMHCKOr0 060pyI0BaHMsI, OCHOB-
HbIM Ha3HaueHMeM KOTOPOTO SIBJISIETCS CTarHaLS
3a00J1eBa€MOCTM KOPOHABUPYCOM; obecrieueHue
CIIpaBe/IMBOTO IOCTYIIAa K TPMeMJIEMbIM 110 CTOU-
mocTH BakuuHaM npotuB COVID-19 s Bcex my-
TeM BHeceHMs BKaaga B mexaHusm COVAX; co-
3[aHye HOBBIX pabouMX MeCT C MOBBIIIEHHBIMU
Mepamu 6e30I1acCHOCTH, YIyUllIeHe SPTOHOMMYe-
CKUX YCJIOBUII TpyHa Ijs BCeX KaTeropuii rpax-
IlaH, 3a/1eliCTBOBAHHbIX Ha MPOU3BOJICTBE, B CEK-
TOpe cepBuca ¥ OOCTY;KUBAHMS, IPABUTETbCTBEH -
HBIX OpraHM3alusX. B rpymnmy Mep s3KOHOMMUYe-
CKOTO CTUMYJIMPOBAHMS BOIIIM Takue, KaK Co31a-
HUMe BpeMeHHOro (OoHIa  BOCCTAHOBJIEHMUS
NextGenerationEU pmjist okasaHus (GMHAHCOBOJI
MoAAeP>KKY eBPOIeiCKMM rocyaapCcTBaM, IoCcTpa-
IaBIIMM oT HaHaeMUn KOpPOHaBUpyca;
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3aBepllIeHre MeperoBopoB Mo Bceobbemiomemy
MHBECTULIMOHHOMY coriaunieHuio ¢ Kuraem,
HalpaBJI€eHHOMY Ha pa3sBUTHE KUTAMCKOI 3KOHO-
MMKU Ha TEPPUTOPUSX CTpaH-4leHOB EBpocoro3a
MyTeM OTKDPBITUSI HOBBIX TPOU3BOACTB; AOCTUXKE-
HMe corialleHus ¢ Beauko6puTaHueit 0 TOProsye
U COTPYAHMUYECTBE, YCUIMBAIOIIETO MHTErpaLyio
SKOHOMMK TOCYIapCTB APYT B ApPyra; 06CykaeHne
HOBBIX TIPUHIIUIIOB B3amMMojelicTBusi EBpocoto3a
1 AbpuKM B 11eJISIX TIOBBIIIIEHUSI TOPTOBOTO U JIN-
MJIOMaTUYeCKOro BAUSHMS CTpaH-ueHOB EBpoco-
1032 Ha TePPUTOPUSIX €BPOIIEIICKUX TOCYHaAPCTB.

K Mepam orpaHmMumuTenbHOrO MOPSLKa B CTpa-
Hax-wieHax EBpocoio3a, OeMOHCTPUPYIOIIMX 3a
2020-2021 rogpl ycuaeHue BAUSIHYUSI, MOKHO OTHE -
CTU Takue, Kak JOKIayH, CAMOM3O0ISILUI0, Macod-
HBIIi  peXxus, aZMMHUCTPATUBHO-YTOJIOBHbIE
Mepbl 3a HapYyIIeHUSI CAHUTAPHO-3MUIE€MUOIOTU -
YeCKUX MpeaIucaHnuii BacTel, 3aKpbITHe FPaHMUII.
HecmoTpst Ha TO, UTO 06IIIel UX LIeNbI0 SIBJISIOCH
yJIydllleH)e  COLMaJbHO-3MUAEeMUOIOTUYeCKOro
6/1aTOCOCTOSIHUSL  HaceJlleHUs, B IeJIOM OHU

MexayHapogHoe
COTPYIHHYECTBO

Hapymenue
IKOHOMHYECKHX CBA3eH
Espomneru CIIIA

OcnabieHHe
HeHTPATbHBIX
SKOHOMHIECKHX OIIOp
EC (HanpHMep,
aBTOMOGHIECTPOSHHE)

Pazo0menHe
MezATYHAPOIHBIX
KOOIIepAITHi,
HAXOIAITHXCS HA
TeppHTOpHHEC

JIoTHCTHYeCKHE
PO GIeMEI C
IIOCTABKAMH TOBAPOB H3
EC B apyrHe
rocyaapcrsa

Ynamok BPII
EBpocorsa

HeTraTMBHO OTPasuUINCh HA COOJIOJEeHUM KOHCTU-
TYLUMOHHO-TPAXAAHCKUX TPUHIMUIIOB PpPa3BUTUS
roCyfapCTB.

B T0 ke BpeMms naHAeMusl, KaK HUKAKOV APYToi
(dakTop, BBIHYKAAAA MPaBUTEIbCTBA MPUHUMATD
Mepbl 10 3alllUTe HaIMOHAJbHOM 3KOHOMMUKU U
obecIieueHunI0 HaJleXKHOCTM ITO0CTaBOK BakiyH. Ho
IIaske I0ocJjIe TOro, Kak B peKOpAHO KOPOTKME CPOKU
ObLIM CO3IaHbl BaKIMHbI, OHA IIPOI0OJIKAIA UCIIbI-
TBHIBATh TOCYJAapCTBa Ha IpeaMeT MEXIYHapos-
HOTO COTPYAHUYECTBA U B3aUMOIEMCTBUSI.

Ha pucynke 1 mpencraBjieHbl OCOGEHHOCTHU
MeKIYHAapOIHOTO U TOAUTUUECKOTO B3auMOogei-
cTBuUs EBpoCoi03a ¢ IpyruMy rocyapcTBaMu B Iie-
puo ITaHIeMUM KOpOHaBMpPYyca, KOTOPbBIE B 11€JIOM
oKaszanau cienylolee BO3AeICTBME HAa pa3BUTHUE
cTpaH-ueHoB EC:

e  YIIaJOK KauecTBa KM3HU HacCeJleHNUS;

e  yXyAllleHNe COIMATbHO-3KOHOMMUYECKOTO
pa3BUTHUS TOCYIAPCTB;

e ocnabnenue mosunuu EC Ha MeXmyHa-
POIHOM pBIHKE.

IlomuTHdgeckoe
COTPYIHUYIECTBO

YcHIeHHe polH KHTas B
- e

HapymreHHe TOPTOBEIX H

|| amTOMaTHYeCKHX
OTHOMICHHE H3-3a

3AKPEITHS TPAHHIT

VcuieHHe
|| aHTHEBpOCOHOSHBIX
HacTpoeHHH B HTaTHH H
B HcnaHHH

VcHIeHHe
JHIITOMATHIeCKHX

> ceasel Mexxmy Hrammes
H KHraem

IMoomep:aHHe TPYTHMH

Ls,| TOCYAAPCTBAMH CMEHEI
npaBHTENsCTE B EC, B

YaCTHOCTH, B ITonbme

Puc. 1. Ocobernocmu mex0yHapooH020 U noaumu4eckozo compyonuuecmea Espocorsa
¢ Opyaumu 2ocyoapcmeamu 80 8pemMs haHoeMuu KOpoHasupyca
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BakuyHbBI Kak CpeAcCTBO IIOJUTUYECKOIo
BIIMSIHUSA

PaBHONpaBue B f0CTyIle K BaKLMHAM SIBJISVIOCDH
He TOJIbKO MOpaJIbHBIM MMIepaTuBoM. OT Hero
3aBJCeJIO NIpeKpaleHye a"aeMun.

[MangeMust KOPOHABUPYCHOM MHGPEKIUYU CTaza
HaCTOSIIVM UCITbITAaHMEM He TOJbKO JIJIs1 I7106ab-
HOJ 9KOHOMMKMU, HO U 151 BCeX CTPaH B OTHe/IbHO-
CTHU, UX NIPABUTEJILCTB U IMOJIUTUUYECKUX PEKUMOB.
BO3MOXXHOCTBIO M3MeHEeHUSI CUTyaluM [O/DKHBI
ObUTM CTaTh BaKIMHBI, KOTOpblE OCTAaHOBST pac-
IIPOCTPaHeHMe 3apaskeHus.

OpHako pa3paboTka BaKlIH OT KOPOHaBMpYCa,
a TaxoKe UX NNpY3HaHye Wi HelIpM3HaHKe B MUPO-
BOM COOOIeCTBe [JISI OJHUX TOCYZApCTB CTaau

40

L¥5]
wn
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23.4 22.6
20
s 13.8
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53
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MHCTPYMEHTOM [aBJIeHUs Ha OPyTUe CTPaHbI
CIIocO60M YCUJIEHMSI CBOET0 3KOHOMMYECKOTO
MTOJIMTUYECKOTO TIPEBOCXOACTBA, IJIST IPYTUX
MpU3HAHMEM CBOEro TOpaskeHMUs] B MMPOBOIA
TOHKE 33 TIOJUTUYECKMM TOCIOJCTBOM, 3axXBaTa
pbIHKa (hapMalleBTUKY, YIIPABIEHUS IelIeBOo pa-
6oueit cuioin.

Ha ¢one npusHanus akiuH ot Covid-19 B EB-
POCOI03€e MPOVCXOAMIV U3MEHEHMS B OOIIECTBEH-
HOJ ¥ B MOAUTUYECKOI XMU3HU CTpaH-wieHOB EC.
Tak Ha pUCYHKe 2 MMpeicTaB/ieHa IMHAMMUKA TIPU-
HY>KIEeHMS TPaskAaH, MIPOXKUBAKIINX HA TEPPUTO-
pusix crpaH-uieHoB EC B 3aBMCMMOCTY OT MPUYMH
3a 2020-2021 rogsi.

= =

OTtkas o1 OTkasz B Orpanndense cBo0oasl  [IpHHYKIEHHE CO DAKTOPEI HHOTO
MEIHITHHCKOTQ 00CIyKHBaHHH B IepeMemeHHs CTOPOHEI IopsAIKa
00CIyKHBAHHA 3aBENIEHHAX H paGoTonaterel

OPTraHH3aITHAX

m2020 m2021

Puc. 2. lunamuka npuHyxcoeHus 2paxc0aH, npoxusanujux Ha meppumopusx cmpau-uietos EC g 3agucumocmu
om npuuuH 3a 2020-2021 200b1, 8 npoyeHmax

[IpuMeHeHMe Mep IPUHYAUTENBHOTO MOPSAKa
K Hace/ieHMI0 EBpocoio3a B OTHOIIEHMM BaKIMHa-
LM TIPUBEJIO K TOMY, YTO HeJOBOJIbCTBO TPaskaaH,
MIPOXXMBAWOIINX B cTpaHax-wieHax EC, meiicTBu-
SIMM MIPaBUTENIbCTB roCyaapcTB 3a nepuof ¢ 2019
roga o 2021 rop, cyieCTBEHHO BO3POCIO.

Hertanusauus TeHOeHUUI U 0cobeHHOCTeil
BJAMSIHMSI Ha OOIIECTBEHHYI0O M MOJIUTUYECKYIO
SKU3Hb MpU3HaHus BakuyH ot Covid-19 B EBpoco-
103€ T03BOJIMIA BBISIBUTH PSIZl 3aKOHOMEPHOCTE.
Bo-nepBrix, 3a nepuopg, ¢ 2020 roga o 2021 ron B
EBpoco103e BO3pOC/IO KOJIMUECTBO BAKIIMHUPOBAB-
IIMXCST TPaKAAH 10 TaKUMM MPUUYMHAM, KaK OTKa3
OT MEIMIIMHCKOTO OOCITY>KMBaHUSI 06€3 HaJIUuus
cepTudmKaTa o IPMBUBKE, OTKA3 B 00CITYsKMBAHUM
B 3aBeJleHMSIX U B OpraHm3anusIx (Hampumep, pe-
CTOpaHax, MysesX, Oapax, Kade), orpaHmyeHue

CBOOOIBI TTepeMeleHMs (He BBIINYCK 3a TPaHMUIIbI
EBpoco103a), IpUHYKAEeHMe CO CTOPOHBI paboTo-
nIarteseii (OTIIpaBjieHMe Ha OOTbHUYHBIN 0e3 BbI-
IUIaThl CoAepkaHus). Bo-BTOpBIX, NpUMeEHEHUe
Mep IIPUHYAUTEIbHOTO MOPsiiKa K HaceaeHMo EB-
pocoio3a B OTHOIIIEHUM BaKUMHALUM TPUBEIO K
TOMY, UTO HEJIOBOJIbCTBO TPakOaH, MPOXMUBAIO-
mux B cTpaHax-uieHax EC, melicTBUsSMM IIpaBuU-
TeJIbCTB roCcymapcTB 3a mepuon ¢ 2019 ropa mo
2021 rop, cyumieCTBEHHO BO3pOC/I0. B-TpeTbux, Ha
(oHe BO3pacTaiIlero HeLOBOJbCTBA HAaCeJeHUS
EBpoco103a aHTMKOBUAHBIMY ME€pPaMMU IIPABUTEb-
CTB cTpaH-wieHOB EC u meiicTBMSIMM BiacTel 3a
2019-2021 rompl CHUXKANCA UM MeXAYyHAapOIHBIN
PEMTUHT TIOJIUTUYECKOTO BIAUSHUS CTPaH-UYIeHOB
EBpoco103a B OTHOILIIEHMM APYTUX TOCYIapcTB. B-
YeTBEPThIX, B CBSI3UM C TE€M, YTO BaKUMHBI OT
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KOpOHaBMpyca, pa3paboTtanHbie B EBpocorose, He
Halll/IM TOCTaTOUYHOTO MPU3HAHUS B IPYTUX rOCY-
IapCTBax, a TakKKe U B caMuX cTpaHax-wieHax EC,
3a nepuop ¢ 2020 roga mo 2021 rox BPIT EBpoco-
103a ¥ 060pOTOB (papMalleBTUUECKOTO PhIHKA CHU-
3UJIUCh.

EBpocoro3 u Poccusi: npusHaHue BakKIMH

B ycroBusix maHmeMmuu, craBlieii Gecriperie-
JIIeHTHBIM BbI30BOM /IJiSI BCETO MUpa, Ipe/icTaBM-
Te/ MPaBUTEIbCTBEHHBIX CTPYKTYp EBpocorosa
BMECTO TOTO, UTOOBI BJIOKUTHCS B OObeIVHEHNe
YCWINIE MEXIYHAPOOHOTO COODIIeCTBa — TO €CTh
Ty CaMyI0 MHOT'OCTOPOHHOCTb, «KOTOPYIO OHU MC-
TOBO MPOTOBEYIOT», — MOTPATUIN HEMAJIO 3HEP-
My Ha 06BMHeHMsI Poccuu B mesuHbopManum u
TIIOIBITKE «I10A0pBaTh» EC.

3amriassl MUl PO Anexkcannp I'pyiiko 3asB-
sis, uyTo Poccust u EBpocoio3 MOI'yT oniepaTuBHO
B3aMMHO MMPU3HATh CepTUGUKATHI O BaKIMHALIUN,
HO TOJIBKO «eC/I B BOIIPOC He BMeIIaeTcs MOJN-
THKa». OgHaKo rnoka Poccusi Haxoowiiach «B 30He
oxupanus», EC aktuBHO mnpusHaBan COVID-
racropTa Jpyrux CTpaH.

IMonmuTHyeckue IPo6IeMbl B3aMMOOTHOIIEHNT
EBpocotosa 1 Poccun B mepuop, CO34aHusI U Ipu-
3HaHus BakiyH ot Covid-19 onpenensinck 60pb-
6071 3a cdepy BIMUSIHUSI Ha (dapmaleBTUUECKOM
pbIHKe B TIepUOJ, YIIPOUYHEHMUS pPOCCUIICKOTO T0JI0-
SKEHMSI B MMPOBOM COOOGIIECTBE C CBSI3U C paspa-
O60TKOI U MPUHSITUEM PSIOM TOCYIapCTB POCCUIL-
CKOJt BaKI[MHBbI OT KOopoHaBupyca «CIyTHUK V» U
CHVDKEHMEM YPOBHS TOJUTUYECKOTO BIUSIHUS Ha
MEKIYHApOIHO apeHe CTpaH-wieHOB EBpocoro3a
[0 MpMYMHAM HU3KONM COCTOSTENbHOCTU EBpO-
TMeiiCKOT0 MHBECTUILIMOHHOTO 6aHKa, GUHAHCUPY-
fomero donga COVAX, a Takke OTCYTCTBUSI Y

EBpocor3a mnpu3HAaHHBIX BaKLMWH, MPOTUBOMAEN-
CTBYIOIIMX PacClpoOCTpaHeHMI0 KOPOHAaBUpYCa.

CUHTe3MpOBaHO  CJIOXMBINASICA  CUTyaLMsl
HeTaTMBHO OTpasmWjach Ha BHEIIHE3KOHOMMKYE-
CKOJi [IesiITeIbHOCTY MEXIY rocymapcTBamu, Ou-
IJIOMaTUYeCKUX OTHOUIEHUSX, MeXHal[MOHab-
HBIMM OTHOILIEHUSIMU U TIP.

Bbes coTpygHuUyecTBa He 060ITUCH

Mup He MOXXeT MTO3BOIUTb MTOIUTUUECKUM pas3-
HOIJIACUSIM MeEXIY CTpaHaMM IMPemnsTCTBOBAThb
MIPUHSITUIO KOJUTEKTUBHBIX OTBETHBIX Mep, Heo6-
XOJIMMBIX JIJIsl TIPOTUBOAENCTBUS yrpo3am. McTo-
pus IOKa3bIBaeT, YTO BO MMsI IIporpecca yejoBe-
YeCTBa MOKHO 3a0BITh O MOJUTUUECKUX PACIIPSIX.
YTto6b1 MUp TIpeycIien B 60pbbe ¢ nmaHaemMuein Ko-
poHaBMpYyca U MOAOGHBIMM BCITBIIIKAMM B OyIy-
1meM, HaIMOHAIUCTUYECKMEe ITOAXOAbI I OJIKHbI
YCTYIIUTb MECTO OTKPbITOMY, OpMEHTHPOBAaHHOMY
Ha pe3yabTaT COTPYLHUYECTBY.
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