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Pedaxyuonnas xonnezus:

HKypaes Xycuugaun OnruH60€eBUY, JOKTOP HeAarorndeckux Hayk (Ysbexucran)

MBanosa IOma BaseHTHHOBHA, ZOKTOP GHIOCOPCKUX HAYK

Kanenckuit Anexkcangp BacuibeBud, JOKTOP GU3NKO-MaTeMaTHIEeCKUX HAYK

Kowep6aesa Afirepum HypasneBHa, JOKTOp Nefarornieckux Hayk, npogeccop (Kasaxcran)
KyTtammos BayecsiaB AHaTo/IbeBUY, JOKTOP MEJUIIUHCKHX HAyK

JlaktronoB Koncrantun CTaHHC/IABOBUY, ZOKTOP OMOIOTHYECKHX HAYK

Capaesa Haze)xa MuxaiyIoBHa, JOKTOP IICUXO/IOTHYECKUX HAyK

Abzpacunos Typrau6aii Kypman6aesud, goxrop ¢punocopun (PhD) mo punocopckum Haykam (Kasaxcran)
Aspnerok OkcaHa AJleKceeBHa, KaHAUAAT TEXHUIECKUX HayK

Aiinapos Opasxan TypcyHKoxKaeBHY, KaHAUAAT reorpadudeckux Hayk (Kasaxcran)

AseBa Tapana V6parum KbI3bl, KaHAUAAT XUMHYECKHUX HayK (Asep6aiipkan)

AxmeTtoBa Banepus BanepbeBHa, KaHAUAAT MEJUITMHCKUX HAyK

Bepaues Dpram Abzy/aeBud, KaHAUAAT MEAULMHCKUX HayK (Y30eKucTaH)

bpesrun Bauecnas CepreeBud, KaHAUAT SKOHOMUYECKUX HAYK

[Hanunos Oner EBrenbeBnd, KaHAMAT NeAarorudeCKUX HayK

Jémun Anexcanap BUKTOpOBUY, KaHAUAAT GHOMIOTUIECKUX HAYK

Janton Kpuctrna BragumMupoBHa, KaHAWJAT I0PUANIECKUX HAYK

JKemnosa Kpucruna BragumuposHa, KaHAWJAT 9KOHOMUYECKUX HayK

JKyiikosa Tamapa IlaB0BHA, KaHAM/AT NeAArOrMYECKUX HAYK

Hrnarosa Mapusa AJleKCaHPOBHA, KaHAUJAT UCKYCCTBOBE/ICHHUA

VckakoB Pycan Mapar6ekoBud, KaHAuAaT TexHHYeCKUX Hayk (Kasaxcran)

Kangpi6ait Kaitnap Kangpi6aitysnst, gokrop ¢pumocoduu (PhD) mo punocopcknm Haykam (Kaszaxcran)
Kenecos AcxaT AsMacoBHY, KaHAUZAAT MOJUTHYECKUX HAYK

Kosapza Bragumup BacunbeBud, KaHAUAAT GU3NKO-MaTeMaTHIECKUX HAYK

KomoropiieB Makcum I'enHasibeBUY, KaHAUJAT TEXHUYECKUX HAYK

Komsapos Anekceit BacuibeBud, KaHAU/AT T€0JI0rO-MUHEPAJIOIMYECKUX HAYK

KyspmuHa Brosnerra MuxaiioBHa, KaHAUAAT UCTOPUYECKUX HAYK, KAHAHU/AT IICUXO/IOTHIECKIX HAyK
Kypnasuuzu Koncrantun VBanosuy, goxrop ¢purocopun (PhD) no skoHoMudeckuM HaykaMm (Y3bekucraH)
KyuepsBenko CeTs1aHa AjleKceeBHa, KaHANUAT S9KOHOMHYECKHUX HayYK

JleckoBa ExaTepuHa BUKTOpOBHa, KaHAUAAT GU3NKO-MaTeMAaTHIECKUX HAyK

MakxkeeBa MpuHna AleKkcaHpoBHa, KaHAU/AT T1e/JaTOTMYeCKUX HayK

Marsuenko Esrenuiit Bragumuposud, KaHAUAAT OHOTOTHYECKUX HAyK

MarpockurHa TarbsiHa BUKTOpOBHA, KaHANW/AT S9KOHOMHYECKHUX HAYK

Marycesny Mapuna CTenaHOBHA, KaHAHU/AT IearorMdeCKUX HayK

MycaeBa YMa AveBHa, KaHAUAAT TEXHUIECKUX HayK

Hacumos Mypar Oprien6aeBud, KaHAMAAT TOTUTHYECKHX Hayk (Kasaxcran)

[Mapuguuosa Boraros Xanmaposua, maructp ¢punocopuu (Kaszaxcran)

[Tponues 'erHaznit bopucosuy, KaHANAAT PUIUKO-MAaTeMATHYECKUX HAYK

PaxMOHOB A3u3X0H BOCHTXOHOBHY, JOKTOP MeAAarorndecKux Hayk (Y30exucraH)

CemaxuH AHzpeli MUXal/IOBUY, KaHAMJAT TEXHUYECKUX HAYK

CeHnoB Apkaguil DayapA0oBHY, KAaHAUAAT IOJTUTHIECKUX HAYK

CentomkuH Hukonait CepreeBuy, KaHAUAAT TEXHUYECKUX HayK

Cynranosa [lunmoga HaM030BHa, JOKTOP apXUTEKTYPHbIX Hayk (Y36eKucTaH)

Turosa Enena ViBaHOBHA, KaHANU/AT MeIarOTHIECKUX HAYK

Txauenko Mpuna ['eopruesHa, KaHAUAAT GUIONTOTHIECKUX HAYK

®enoposa Mapus CepreeBHa, KaHAUAAT APXUTEKTYPbI

®osunos Cagpuaaun PaiizyaeBud, KAaHAUAAT XUMUYeCKUX Hayk (Y36exncran)

fAxuna Acua CepreesBHa, KaHAM/JAT TEXHUYECKUX HAyK

Aunnosa Csetana HukosmaeBHa, KaHAUAAT NeAArorH4eCKUX HayK
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Mencoyrapodnuiii pedakyuoHHbLil cosem:

Atipsin 3apyu [eBOpKOBHa, KaHAUAAT GHUIOIOTUYECKUX HAYK, LOLEHT (ApMeHs)

Apomumpase ITaata JleoHHIOBUY, JOKTOP 9KOHOMHIECKUX HaYK, aCCOLUMPOBaHHbIN mpodeccop (Tpysust)
Araes 3arup Barurosuy, KangugaT reorpadrdecKux Hayk, npodeccop (Poccust)

AxmezenoB Kaxmypar MakcyToBHY, KaHAUAAT reorpadriecKux HayK, acCOUUPOBaHHbIN mpodeccop (Kasaxcran)
bunosa basna beprosHa, 1OKTOP I0OPUAMYECKUX HAYK, JOLLEHT (Poccus)

Bopucos BsueciaB BUKTOpOBUY, JOKTOP IearorundecKux Hayk, mpodeccop (Yrpauna)

Bypues Xacan Yyr6aeBud, JOKTOp GHOIOIMIECKUX HaVK, podeccop (Y3bekucram)

BesnxoBcka TeHa []BeTKOBa, JOKTOP SKOHOMHYECKHX HayK, goueHT (Bosrapus)

Taitiy Tamapa, JOKTOp 9KOHOMHUYeCKUX HayK (CepOust)

JanarapoB AraxaH, KaHAUAAT TeXHUYeCKUX HayK (TypKMeHHCTaH)

Jlaunnos Anexcangp MakCHMOBHY, JOKTOP TEXHHYECKUX HayK, podeccop (Poccus)

JemuzoB Asexceil AJleKcaHAPOBHY, ZOKTOP MEAULIMHCKUX HayK, ipodeccop (Poccus)

Mocmanberos lunap bakbeprenosud, soktop ¢punocopun (PhD), mpopekTop o pasBUTHIO 1 9KoHOMUYecKuM Borpocam (Kasaxcraw)
EueB A6apipakmas MosioanreBud, JOKTOp MeAUIIMHCKIX HAayK, JOLEHT, 3aB. oTeeHneM (KbIproiscran)
Xonpoures Canapb6ait TesexbaeBud, JOKTOP MeJUINHCKUX HayK, mpodeccop (KvIpreiscram)

Hrucuuos Hyp6ex CarnH6eK0BHY, JOKTOP MEAUIIMHCKUX HayK, npodeccop (KazaxcraH)

Kazpipos Kymiyr-bek BekmypazsoBud, JOKTOp IearorniecKux HayK, 1.0. Ipodeccopa, fAekaH (Y3bekucTan)
Kastenckuil Aekcanzp BacuibeBud, ZOKTOP QU3HKO-MaTeMaTHYECKUX HayK, Ipodeccop (Poccus)
KossipeBa Osbra AHaTo/IbeBHA, KAHAW/AT ITeJarOTUYEeCKHX HayK, foueHT (Poccus)

Kosnax Esrennii ITerpoBud, JOKTOp PU3HKO-MaTeMaTHIeCKHUX HayK, mpodeccop (Poccust)

Kourep6aesa Afirepum HypanueBHa, JOKTOp Iefarorudeckux Hayk, npogeccop (Kasaxcran)

Kypnasuuzu Koncrantun VBanosuy, gokrop ¢purocopun (PhD) nmo sxonomudeckum Haykam (Y3bekucram)
Kyramos BsueciaB AHaTo/1beBIY, JOKTOP MEAUIMHCKUX HayK, podeccop (Poccus)

Kot Omune Jleiina, JOKTOp 9KOHOMIYeCKHX HayK (Typuus)

Jlro 13r0aHb, JOKTOp QHUIOIOTHIECKUX HayK, Tpodeccop (Kuraii)

Mastec Jlroamua BagumMupoBHa, JOKTOP COLUOTOTMYECKHX HAYK, AoueHT (YikpanHa)

HarepBazize Maputa AreBHa, JOKTOpP GHOIOrHYeCKUX HayK, mpodeccop (I'py3us)

Hypmamezu ®asuib ATUryceiH OJIbL, KAaHANUAAT De0I0r0-MHHEePAIOrHIeCKUX HayK (A3ep6aiimkaH)
[Mpoxomnbes Hukosnait SIkoBeBnd, JOKTOP MEAUIMHCKUX HayK, mpodeccop (Poccus)

ITpoxodreBa Mapuna AHaTOIbeBHA, KAHAW/AT IIeJArOTHYeCKUX HayK, goueHT (Kasaxcran)

Paxmary/ne Padasis FOcynosuy, gokrop ¢pumocodckux Hayk, mpopeccop (Poccus)

Pe6e3oB Makcum BoprcoBHY, JOKTOP Ce/IbCKOXO3HCTBEHHBIX HAayK, Iipodeccop (Poccus)

Copoxka FOsmus TeoprueBHa, JOKTOP COLMOIOTHYECKHX HAYK, AolieHT (YKpanHa)

Cynranosa Jlunmozsa HaMo30BHa, JOKTOp apXUTEKTYpPHBIX Hayk (Y30eKkucTaH)

V3axos I'yiom Hop6oeBrd, JOKTOP TEXHHIECKUX HAYK, JOLeHT (Y36eKucTaH)

DepmopoBa Mapus CepreeBHa, KanaugaT apxuteKTypsl (Poccus)

Xonanues Hazapamu XoHa/1eBrY, JOKTOP 9KOHOMHUYECKUX HayK, CTapLINi Hay4dHbIi coTpyaHUK (Ta/KuKucTaH)
Xocceitnu Amup, foKTOp duIos0rndeckux Hayk (MpaH)

Mapunos Ackap Kannesuy, JOKTOp 9KOHOMHIECKHX HaVK, goueHT (Kasaxcrat)

Mlyknuna 3unanza HukosaeBHa, ZOKTOpP 9KOHOMHUYecKHX Hayk (Poccus)



Ha obnoxxe msobpaxen JKionv-Aupu ITyankape (1854-1912),
TeHUA/IBHBI (DPAHI[Y3CKUIT YUEHDIIT MIMPOKOTO PO, OCHOBO-
HO/IOXKHMK KAa4eCTBEHHBIX METOHOB Teopyy muddepeHIatbHbIX
YPaBHEHWIT 11 TOIIOJIOTHY, 3a/I0XKMBIINII OCHOBBI TEOPMY YCTOIYM-
BOCTM JIBVDKEHN, CO3JjaTeb HOBOTO HAIpaBIeHNA B dumocodun,
TIO/TyYMBLIETO Ha3BaHVie KOHBEHIMIOHAIN3MA.

Anpu ITyankape pogmics 29 anperst 1854 ropa 8 . Hanen (Jlora-
punrus, Opanmya). Ero orer, Jleon Ilyankape, ycrenrHo coBMenan
0053aHHOCTY MPAKTYKYIOIIEr0 Bpada ¢ Ja0OPAaTOPHBIMU MCCIIEO-
BaHJAMI U IEKLVIAMY Ha MEIUIHCKOM paKybTeTe. MaTb, DKeHu
JlaHya, Becb JieHb TIPOBOAM/IA B XJIONOTaX. Bes ee skm3Hb 6Oblma mo-
CBAIIIEHA VICK/TIOUMTENbHO BOCIUTAHMIO JieTell — CblHa AHDM U JI0-
yepy ANIMHBL

3aboneB mudrepueit, AHPM Ha HECKOTBKO MECSIIEB OKA3asCs
HPUKOBAH K IIOCTe/N, 60/IE3Hb OC/IOKHIIACH TTAPA/INIOM HOT U MIT-
Koro He6a. Ma/IbunK He MOT TOBOPUTb.

[Tocne GonesHyu AHpM OYeHDb IepeMEHMIICA He TOMbKO BHEIIHE,
HO i BHyTpeHHe. OH CTal poOKMM, MATKUM ¥ 3acTeHUMBBIM. [lo-
MaIIHUM OOydeHMeM Ma/lbunka 3aHmMascsi Anmbdonc Inuuenm,
maBHMiT Apyr cempyu IlyaHKape — IIMPOKO 0OPa3OBAHHBIL I IpY-
IVIPOBAHHBIN YeTIOBEK, MPUPOXKJEHHBIN IIperofaBaTeNb. YUNTeNlb
yOemics, 4To AHPY HEIUIOXO cuuTaeT B yMe. OT IPUPOZBI BEMKO-
JIeTTHaA CIyXoBas MaMATb AHPU elrje 6ObIIIe OKPeIrIa U 060CTpH-
7nach 3a BpeMs OonesHu. OIBIT YCBOeHMs 3HAHUIT mOUTH 6e3 (K-
canuy Ha Gymare, ¢ MUHMMYMOM IIMCbMEHHOI PabOTbI, BBIPOC B
DIy6OKO CBOEOOPa3HYI0, Pe3KO HMHANBIUYATbHYIO MaHepYy.

Xopomias TOMaIIHAA HOATOTOBKA MO3BOMIIA AHPY HOCTYINTD
Cpasy B HEBATBIT K/Iacc /miies (OTCYET K/IACCOB BENICS B 0OPaTHOM
HopAKe — C JIeCATOT0, Ha4yaIbHOTO, 110 IePBbIil, CaMblil CTapLINi
KJ1acc).

ILaroro asrycra 1871 roga muuenct Ilyankape ycremso cpam 9K-
3aMeHBI Ha 6aKajIaBpa CTI0BECHOCTH C OLIEHKOIT «Xopoliox. Yepes He-
CKOJIbKO JTHET AHPY M3DBABII JKe/laHNe yIacTBOBATh B 9K3aMeHaX Ha
CTeleHb 6aKajTaBpa HayK.

Ok3ameH coctosincs 7 Hos6ps 1871 ropa. [lyaHkape Bbigep)Kan
€ro, HO JIMIIb C OLIEHKOI «yfJ0BNeTBOPUTENbHO». VcTopusa 3Toro Ka-
3yca TaKOBa: OIO3JAB HA 9K3aMeH, BeCbMa BO3OYXKIECHHBII U BbI-
OUTBILIT U3 KO/en, AHPH IUIOXO HOHSUT 3a/IaHIte, OTK/IOHWUICS OT TeMbI
1 HayaJl M3J/laraTh OTBET Ha COBEPIIEHHO Apyroii Bompoc. Ho ynu-
BepcuTeTcKue Ipodeccopa 3aKkpbUIM I7asa Ha HEKOTOpOe Hapy-
1reHne GOpPMajIbHBIX KAHOHOB PAfii TOPXKECTBA CIIPABeIMBOCTIL.
AHpU OTBevasn yBepeHHO M OrecTslile, MPOJEMOHCTPUPOBAB CBO-
6oxnHoe BrajeHye MatepyanoM. EMy 6bla pucysjieHa crereHb Oa-
KajlaBpa HayK.

[l Toro 4to6bl paboTaTh B rOCANIapaTe WIM B apMUM Ha XO-
poleit TexHMYeCKoil fo/mKHOCTH, Ilyankape cran crymeHtom Ilo-
JUTEXHNYECKOI IIKOIBL, Te ObIT B UMCITEe TIEPBBIX YYCHUKOB TOYTH
10 BceM npeMeTaM. He mpeycnesan B pucoBaHuy, YepYeHNN i BO-
€HHOM JieTIe.

3aro B usNUKe, XMMIUY ¥ MAaTeMATHKe PABHBIX €My He HAIIJIOCh.
Iocre oxoruarust ITo/mITeXHITIECKOI MIKO/BI IPOO/DKIT 06y deH e
B [opHOIL, I7je B3A/ICA BCephé3 3a HACTOAILVIE HayYHbIE MCCTIEOBAHMA.

B ampene 1879 ropa, mocne oxoHuaHusA [OpHON LIKOMBI, BbI-
nyckHuk Aupn [lyankape 6b11 pacpenencH B Besynb mpocTbiM nH-
KEHEpOM ILIIaXT TPETbEro Kacca.

Panxum yrpoM 1 centsiops 1879 ropa, eiile 0 paccsera, Mpo-
M30LLIeTT B3PBIB PYAHIIHOIO I3, I IIOJ BOIPOCOM OKa3a/Iach CyabOa
OKOJIO JIBYX JI€CATKOB INAaXTepPOB, OCTABIIMXCA TOf 3emeil. Vic-
THOTIHAA CBOJA lonT, IyaHKape CIiycTuIca BMecTe O CIacaTeNbHO-II0-
VICKOBOJ TPYIIIION B 3MsAIOLIEE JKEP/IO MIAXThl HABCTPEYY IIO/THOI He-
U3BECTHOCTH. B mocnenoBapIeli 3aTeM cymMaToxe af]MUHMCTPALMA
e coob1pya o ruben nxeHepa [IyaHkape Ipy pacciefoBaHNy
00CTOATENBCTB aBAPHIL, HO, K CIACTDIO, ITO OBIIA OIINOKA.

Huccepranma nasana Anpy Ilyankape mpaBo mpenopaBaTh B
BBICIIVX Y4eOHBIX 3aBefleHIAX. V] OH He 3aMeJUIVII 9TUM BOCIIOIb30-
BaTbcA. [lepBoro pmexabps 1879 roja on ot6b11 B Kan, rpe 6b1 Ha-
3Ha4YeH IpeIofjaBaTeieM Kypca MaTeMaTH4ecKoro aHanmsa Ha a-
KY/IbTeTe HayK.

B despare 1881 roga B Compres Rendus, camoM aBTOPUTETHOM
(paHIly3CKOM HayYHOM >KypHaJle, IIOSABUIACh IlepBas 3amerka Ily-
aHKape 0 pykcoBbIxX GpyHKUMAX. 3a Ba rofa [TyaHkape ony6nmkoBan
CepMIo U3 25 3aMETOK 1 HeCKOBKIX OOIIMPHBIX MEMYapOB.

IToutn nBa roma nposen Aupu B Kane. [IBapiiatoro ampens 1881
rofa B [Tapioke 6bUTa oTmpasgHOBaHa cBafpba Ilyankape ¢ Mape-
myasensio [Tonen g’ Aupecr. Cembst Ilyankape mepeGpaacs us Hop-
MaH/JICKOI cTonuIipl B cromuity ®panumm.

Yixe B 1886 ropy IIyankape Bo3ITaByI Kadepy MaTeMaTI4ecKol
busnky 1 Teopun BepoATHOCTelT B IlapybKckoM yHMBepcuTeTe, a B
1887-M ero usbpam wienoM Axagemuyt Hayk Opanuym. OTKpbITUs
CIIefjOBA/IN 32 OTKPBITUAMIU: TEOPYs ABTOMOPQHBIX QYHKIIMIT, KOMOU-
HATOPHAs TOHOJIOINS, AuddepeHIyanbHas TeoMeTpILs, aarebpante-
CKasl TOIIOJIOTYSA, TeOPHA BEPOATHOCTeN!, QYHKIMOHA/IbHbII aHAJIN3.

B 1889 ropy Ilyankape momy4mn MeXIyHapOJHYIO IPEMUIO 32
paboTy 1o «HebecHOI MeXaHNKe», 3afjade TPEX TeJ, T/ie AeBU30M I10-
CITY>K17Ia CTPOKA U3 IPEBHETO CTUXOTBOPEHMA Ha TaThiHM: Nunquam
praescriptos transibunt sidera fines — «Hukorga mpemmmcaHHbIX
TPaHUL] He MepeiiiyT cBeTwia». [lajbHeiiliee u3ydeHue 31oit 06-
JIACTY BBUIJIOCH B TPEXTOMHBII TpakTaT « HoBble MeTozbI HebecHOI
MEeXaHMKI», CTAaBUIMI KIACCHMKOl HAyYHOTO MCCIENOBAHMA B acT-
POHOMIM U KBaHTOBOJI MeXaHNKe, a TaloKe B CTATUYeCKOI (usmKe.
B pesynbrare npodeccop Ilyankape 6bi1 nmpurnamés B CopooHHYy,
4T06BI BO3ITIABUTD TaM Kadenpy HebeCcHOI MEXaHWKIL.

B teuenne xusnu Aupu Ilyankape 0y 4T MHOXXECTBO 3BaHMIA,
Harpaj 1 IpeMumii, ero MMeHeM HasBaH [laprokckuii MaTeMaTaecKmi
VIHCTUTYT ¥ OOJIBILOI KpaTep Ha 00paTHO (TEMHOIT) CTOpOHe JIyHBL.

Hnpopmayuto cobpana omeemcmeenHolil pedakmop
Examepuna Ocsnuna
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CBOMCTBA peLIeHnit MHOTOTOYEYHOM 3aAa4u uHTerpogncdepeHymanbHoro
ypaBHeHuA bapBalwmnHa ¢ YaCTHOM NPOM3BOAHON BTOPOro NOPAAKa

lyp6aHmMammeoB HypmMyxamMMeT, KaHAMAAT HU3MKO-MaTEMATUYECKUX HaYK, CTApLuMii NpenofaBaTesb
TypKMeHCKNi rocyfapcTBeHHbIt yHUBepcuTeT uMeHn MaxTymkynn (r. Awxabag, TypkMeHncTaH)

lyp6aHmammepoB Mapaxar HypmyxaMmeZ0BuY, CTapLImii NpenopaBaTesb
BoeHHbiit MHCTUTYT MUHKCTEpCTBa 060pOHbI TypkMeHUcTaHa mMenn Canapmypaga TypkmeH6awm Benukoro (r. Awxabap, TypkMeHncTaH)

Xaipaposa OrynxaH AnnamypazoBHa, npenofasatenb
MexzayHapogHblit yHuBepcuTeT HeTu v raza umeHu Arwurenbasl Kakaesa (r. Awxabap, TypkMeHUcTaH)

B pa6ore [1] paccmarpuBau 3agaqu:
o*x(1,9)
or’

x(a,s)=9(s), x,(a,s)=y(s)

Jlokasanu oHO3HAYHYIO pa3pemmnMocTb. B janHO1 paboTe paccMaTpuBaeM CIeyIONIyIo 3a/iaqy:

= f(t,s,x(t,s))+ n(t,s,S,x(t,S))d6+g(t,s)

0 C—

o’ 0 L
L;(tf’t)w ”g’t) (x.t,u(x,1)) +.([I( (x.t,mu(w))dz, (x.1)<[0,1]x[0,T]=D (1)
P ou(x,0) & ou(x.t,
(0 + () =0(x). ”(; )+;;3,. ”(; ) _y(x) 0x=l, @)

rme

P
1+Zoc (1+at,)=A=0, 1+ZB,.(1—at,.):B¢O,

1+—Z(x th =C=0,

M HaXOATCA JOCTAaTOYHDbIE YCIOBUA O,E[HOSHa‘iHOI?I pa3spemnmMoCT.

3amaya ogHo3HayHOI paspemmmocTtu (1),(2)

oy eC([0.]), feC(D.R'),

Teopema 1.ITyctb pyHKIIM
K eC(D,[0,/],%")

YAOBIETBOPAIOT YCIIOBUIO

f(xetu)=f(x8,9)| < L |u—9],
K(x,t,r,u)—K(x,t,r,8)| <L, |u - 8|

rae L1,L.2 = const > 0,
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d = max
(x f cD

g(xt +Zp:j[q (s,0,8,,0,,B,) f(x,5,0)ds + ‘

i=1

(x,5,7,0)dds

+ijjq (s.,1,,a,,B,) K (x s,r,O)dtds+j(t—s X, O)ds+j
00 0 0

ot_,\

g(x, t)_@[(uat[ : ,}i,B'ftj i J v(x) (t__za j

_@}B[(l—a(ﬁ- —S))(BLC[;“-’” _tB'

Ecmu cymectByer A =const >0 ymnoBIeTBOPSAIOIINIT HEPABEHCTBY

B=27 A+ (2L, +L2)||q||zp:(e“" —1)+0fa|+(1=e ™)+ +L (1= =0T)+ L, (e ~1)(1-e7"
i=1

< +00,

|

torga 3agada (1), (2) nmeer enquucrBenHoe pemenne U(x,t) B obmactu D BMecto HenpepbiBHO Uy

[loka3aTeabCcTBO. JIerko MOXKHO JOKas3arh, 4To 3afada (1), (2) sKkBMBaIeHTHA MHTETPAIBHOMY YPaBHEHMIO:

u(x,t)=g(x,1)+ ZP:].h(t,a,.,B,. Ju(x,s)ds +

i=1

i=l i=l1

t; 6l
+i‘[q (s.1,1,,00,B, x s,u(x,s))ds+i“q (x,0,t,,0,,B, ) K (x s,t,u(t,s))dtds—
0 00

t tl
aju xs)ds+j(t—s f x,5,u( ds+“ xsru ))dtds.
0 0 00
[IpaByIo YacTb 3TOTO ypaBHeHNUs 0603HAYMM Yepes omepaTop P.

Qu(x,t)=g(x,1)+ Zjh x,00,B; )u(x,s)ds +
i=l1
' 1
J
0

u(r,s))drds —aju(x s ds+j;(t—s)f(x,s,u(x,s))ds+

Pl

3 [ a(xtt00,B, ) £ (x.5,0(x,5) s +

i=l g i

M~
o!—.\

q x’at,sa,s (X,S,T,

+jj x s,tu( ))drds
00

(3)

—kT)<k2, (4)

OueBnpHo, uto @ :C (D) -»C (D) I mokasaTenbcTBa TeOpeMbl HaM Hafo JI0Ka3aThb CXKMMaeMOcCTb omnepartopa @. [na

Vu(x,t), 9(x,t)eC(D) umeem:

Du(x,t)-dI(x,1)=|g(x,7)+ S I’h x,0,,B; )u(x,s )ds +
(1)~ @8 (x1)] =g (x.0)+ 2, Ju(x,s )
i=1 o

f il
+ZP:J.q(x,t,t,.,oc,., L (X S, Ll X, S )ds-i—ZP:“‘q x ! Z‘L,(ll, ’ X ,5,T,
i=1 0 i=1 90

u(r,s))drds—aju(x,s)ds+‘:[(t—s)f(x,s,u(x,s))ds+

0
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tl

+”(t—s)]((xstu(rs))dtds—g (x.1)+ ]‘h (x,0,,B,)9(x,5)ds +

00
z, 61
+Zpqu(x,t,t,,oc[,[3i)f(x,s,S(x,s))ds+zP:”q (x,0,t,0,,B, ) K (x,5,7,
=10 =100

8(t,s))drds - ajS(x,s)ds + j;(t —s)f(x,s,S(x,s))ds +

o —

j (x,5,7,9(x.5))dds
!
szj 0B, e (x s)ds+zpl:]|q(x,t,oci,[3i)|f(x,s,
0 i1 0
u(x,s)) - f(%.5,9(x.5)) |ds+ilj}‘|q(x,t,ti,ai,ﬁi K (%,5,0(%,5)) -
—K(x,s,t,S(r,s))|drds+|a|j|u(x,s)—8(x,s)|ds+
:
+j 1=9)|f (x,5,(x,5)) = £ (%5, 8(x,5) )| ds +
0
+jj t-5)| K (x5, u(t,s)) ~ K (x,5,7,9(,s))|dvds <
X
<AL fles) 0 s a3 )~ (s s
+||q||in]j|u(r,s)_s(a,s)|d5ds+|a|j|u(x,s)_s(x,s)|ds+
1 (- u(rs)— 8, s+ L  [u(r5) — 8. s,
[Pu(.t) - 9(x.)|< ]+ L Ja] ii”u 9(.s ds +
o
ol 3 fls5) -0+l - s s+

+L1j(t—s)|u(x,s (x,5) |ds+L2jj t=s)[u(t.5) - 9(x.s)|dvds.
0 00

Vcnonpsya nopmy

“M(x+1)
||Ll|| maxe

(x,t)|, A =const >0

IIOTy4InM:

||(1)u CDS" =maxe " )|CDu(x,t)—<I)(x,t)|£

xtD

N Pl
SI(?,%’Q{ " < ([l + L, "q");ﬂu(?@s)—9(x,s)|ds+

+L, ||q||i1i|u(t,s) - 8(t,s)|dtds + |a|£[|u(x,s) - S(x,s)|ds +
+1 j;(t —s)|u(x,s) - 8(x,s)|ds + sz;j]‘|u(t,s) - 8(r,s)|dtdsj <

<[P0t IS 1) l(1-07) o 116 27
(e 1) 1-e a7)fug]..
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| @u-@3, <qlu-s].,

p
rae q:F<l.

JlokasaTenbCTBO TEOPEMBI C/IeAyeT U3 MIPUHIINIIA CKUMAOIIIX 0TOO PasKeHIIL.

HenpepbiBHasA 3aBUCHMOCTD pellleHUA OT MapaMeTPOoB.

B 5TOM NyHKTe paccMaTpuBaeTcs Ceflyrolias 3ajjada:
Qu(x,r)  ou(x,r)
——+a
ot ot

f(x tu(x,t), IK x,t,u(tr), )dr, (x,r)e D (5)

C ycnosuem (2), tae p,v e R' mapamerpsr.

Teopewma 2. TTycrs, Gynxunn ¢,y € C[0,/], f € C(D,R' xR'), K C(D,[0,/], R xR')ynosnersopsior ycnosmio (3) n
| (xtu, 1) = £ (%,0,8,V)| < L u= 9]+ Ly |u—V],

K (x.ttu,0) = K (x,0,1,9,v)| < L, ju= 9]+ L, |u -],

rae L =const>0 (z‘:l,_4).

Ecmu cymecrByer A =const >0, ygoBnerBopsioliass HEpaBeHCTBY (4), TOIa eIMHCTBEHHOCTb pelleHus 3agaduu (5),(2)

HeIIPePhIBHO 3aBJMICUT OT IIApaMeTPOB.

[JokasarenbcTBo. [Ipy pukcupoBaHHBIX IapaMeTpax OJHO3HAYHO paspenMMocTy 3asada (5), (2) jokasaHa B TeopeMe 1.
[l mokasarenbcTBa TEOPEMBI 2 JOCTATOYHO JOKa3aTh HEMPEPBIBHYIO 3aBMCHMOCTD pellleHns OT ImapaMerpos. 3agada (5), (2)
9KBUBAJICHTHA CJIEAYIOLIEeMY IHTEIPaIbHOMY yPaBHEHUIO:

u(x,t)=g(x,1)+ ZP:].h(t,oc,,B[ Ju(x,s)ds+

i=l

]

0l
J.q(s,t,oc[,t,. )f(x,s,u(x,s),u)ds + i”q(x,t,oci,ﬁj )-K(x,5,7,
00

P
+2
i=1 g i=1

u(r,s),v)drds—aju(x,s)ds+j(t—s)f(x,s u( ds +” (1-s) x s, u( ),v)drds (6)
0 0

O6o03Ha4nM depes U, (x,t) u u, (x,t) ((x,t) € D) peneHne ypasHeHMsA (6), COOTBETCTBYOIee MapaMeTpam: (L=, V=V,

LU =), V=V,.

u, (x,t):g(x,t)+ZP:Ih (1,00,B; )u, (x5 ds+2jq s t,t,,ocl,t,)f(x,s,uk (x,s),pk)ds+

i=l g i=1 ¢

Ll
+i”q(x 11,08, ) K (x,5,0.0, (t.5),v, )dtds ajuk (x,s)ds+j(t—s)f(x,s,uk (x.5).m, )ds +
=100 0 0

t 1

+”(r—s)l((x,s,r,uk(r,s),vk)drds (k=12). 7)
00

Vcnionp3ys ycnoBue TeopeMsl 2, u3 (7) uMeem:

1 1
|ul (x,1)—u, (x,1) | +ij.h (1,008, )u, (x,5)ds + ifq (81,508, ) £ (X8, (X, )., )ds +

i=1 g i=1 g

f / t t
+ZP:”q (x,0,t,,0,,B,) x 5,06, (T,8),v, )drds— aJ-u1 (x,s)afs+J.(t—s)f(x,s,u1 (x,8),1, )ds+
00 0

1 1
+j‘j‘(t—s)K(x 5.t (1,8),v, Jdvds — (g ,t)+ifh (t,00,B; )uy (x,8)ds + i‘.‘q (81,1508, ) £ (X8, (x,5) 1, ) ds +
00

i=1 o i=1 0

1 ‘
+ZP:”q(x,t,t,.,a,., [)K(x,s,r,uz(r,s),vz)dtds— aju2 (x,s)ds+I(t—s)f(x,s,u2(x,s),u2)a’s+
00 0 0
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+jj(r—s) (x50, (1,5), v, Jdds| < ZP:]. (l‘,oc,.,B,.)||ul(x,s)—u2(x,s)|ds+
00 i=17
+L‘Zplj|q(s’t’tf’af’tf)|||ul(x’s)_”z(x’s)"dH LzZP:].IHq (o121, )4 (.5) =21 (8 |dtds+|a|.””1 x,5)-|
i=l

—uz(x,s)|ds+Llj(t—s)|ul(x,s)—uz(x,s)|ds+L2j‘j' 1-5) |ul (T, s
0 00
—uz(r,s)|drds+ Ly|u, —u2|itj|q(s,t,t,.,ai,ti)|ds+ L|v, =, S ]_hq (x.1,8,0,, i)|drds+
i=1 i=1 00

1

tl
+L |, —u2|j(t—s)ds+L4|vl -v, ” (1=s)drds. |ju, —u,| = maxe ')|ul(x,t)—u2 (x,t)|$
0 00

(x.t)eD

Smaxe‘x("”)(||h||zlp:j.|ul (x.5) =ty (x,5)|ds + ]
i=1

(x.t)eD

P Pl
+L, ||q||ZlHul(x,s)—uz(x,s)|a’s+L2 ||q||ZJ“u, T,8) =iy (1,8 |dtds+
i=19 =100
+|a|j|ul(x,s)—uz(x,s)|ds+L,j(t—s)|ul(x,s)—uz(x,s)|ds+
0

tl
+L2M (t-s |u T8)—u (1, S)|d’tdS+L (”q"Zt + j|u] p2|+ L [”q"Zt + ]l|v] v2|)<q"u —u2|| +
)

P T2
) YR AT
i=1
1 L T’
e YR AT

Ortcropia cnefyer yrBepskieHie TeoOpeMbl 2.

JIureparypa:

1.  Knarsun A. C,, Knarsun B. A. Hemunerinoe nurerpo-guddepenimanpioe ypasHeHne bapBaliHa ¢ YacTHON IIPOM3BOAHOI BTO-
poro nopsnka //MexayHaponHas KoHdepeHnys,, CoBpeMeHHble METOABI 1 IIPOO/IEMBI TEOPUN ONEPaTOPOB U FAPMOHIYECKOTO

aHam3a 1 yx npunoxerns-VI” Pocros-ua-Jlony, 24-29 anpens 2016 1.

MHoroToue4Has 3agaya ana uHterpoanddepeHymnanbHoro
ypaBHeHus Bonteppa — ®pegronbma

lypbaHmammenos Hypmyxammet, KaHamuaat GU3MKO-MaTeMaTUYECKUX HAyK, CTApLINiA NpenojaBaTent
TypKMeHCKUI rocyfapcTBeHHbIt yHUBEpcuTeT MMeHu MaxTymkynu (r. Awxabag, TypkMeHUCTaH)

lypbaHmammepoB Mapaxat Hypmyxamme0BuMY, CTaplinii npenofasateb
BoeHHbiit MHCTUTYT MUHUCTEpCTBA 060pOHbI TypkMeHucTaHa umenn Canapmypaga TypkmenGawm Benukoro (r. Awxabag, TypkmeHucTaH)

Xaitpaposa OrynxaH AnnamypajoBHa, npenofasatenb
MepyHapoaHbiit yHusepcuTeT HethTi v raza umenn Arwurensabl Kakaesa (r. Awxabag, TypkmeHucTaH)

B pa6ore (1) fokaspiBaeTcA OFHO3HAYHAA PA3PEIIMMOCTD U HETIPePhIBHASA 3aBICHMOCTD PeIIeHNIT CTeyIomert 3ajadum:

x(1)= F[t,x(t),jK(t,s,x(s))ds], 1 €[0;+00), (1)

0



6

| Maremaruka «Monogoit yuéHelity « N 47 (494) - Hosbpb 2023 .

iiloc,.x(ti):

B aroit paboTe paccMarpuBaeTcs 3agada:

)

x(1)=f t,x(t),':[KO (t,s,x(s))ds,:[K1 (t,s,x(s))ds,...,j[(p (t,s,x(s))ds],(OStST) (2)

0

Zp:(ll-x(ti)=/4 (3)

HaXO,[[HTCH AOCTAaTOYHbIE YCIOBUA OJIHOBHa‘IHOI?[ Pa3speinMOCT 1 HEITPEPbIBHASA 3aBUICMMOCTD peHIeHI/IIU/I OT IIapaMeTpoOB,

rae

€ [O,T](i :G) IPOU3BOJIHbIE TOYKH, Zp:ai =B=0.

i=1

YpaBHenue (1) sB/s1eTCS YaCTHBIM C/TydaeM ypaBHeHus (2). [JeiicTBUTENbHO, eCnt f(t,x,uo,ul seeesld, ) = F(t,x,uo ) , TOTIA U3

ypaBHeHus (2) mony4nm ypaBHeHue (1)

1. OnHo3HaYHAA Pa3pelIMOCThb

Teopema 1. Ilyctb dynkimm f(t,x,uo,ul...,up)(OStﬁT;x,uo,ul,...,upeRl), Ki(t,s,x)(OStST;xeml,izﬁ)

YAOB/IETBOPAIOT YC/IOBUIO:

|Ki(t,s,x)—1<i(t,s,y)|£ L

S —y

1,

0

O —y

—_— = — — N P —
‘f(t,x,uo,ul,...,u,,)—f(t,x,uo,ul,...,up) < L‘x—x‘+ L, ‘uo —u0‘+ZL[‘u,- —ui‘,
i=1

x—y  (i=0,p),

rne L, L =const 20 (i=0,2p+1).

T+p+1

Ecmu cymectByer A = const >0 ynopieTBOpsIOliee HepaBeHCTBY
|B| Z|oc |[xL( “1)+ LL,., (" —1-1 )+;\Z - ( My —l)t,.j+

AL(1=e™ )+ L, L, (1-(1+AT)e™ )+ ZL Ly, (e -1)e?" <i?, (4)

T0 3amaya (2), (3) MMeer eMHCTBeHHOE pemenne B mpoctpanctse C [0, T]

JoxasarenbcrBo. OueBNMIHO, YTO 3afa4a (2), (3) 3KBUBaIEHTHA UHTEIPOQYHKIVIOHATBHOMY YPaBHEHUIO:

II

x(t):%—%iplaijf(sx jK (s x( erK 5,%.%(1))dr, .. J

0

Kp(s,r,x(r))dt)ds+I|:.f(s,x(s),;(|;1(0(s,t,x(r))dr,!](l(s,r,x(r))dt,... J pK s T, X d‘E ds)

P
0
ITpaByIo 4acTh 3TOr0 MHTETPOPYHKINMOHATBHOTO ypaBHeHsI 0003HaYMM depes onepaTop D :

d)x(t):%—%[pl ocl.;lrf[s,x(s),j).l(o (s.t.x(1))dx J.K 5,%,x(t))dx, .. J

IKP (s,t,x(r))dt}ds)Jrif[s,x(s),j](o (S,’C,x(‘t))d’t,].Kl (s,r,x(t))a’r,... ]

K, (s,r,x(r))dt)ds)

Ouenpno, uto O :C [O,t]—)C [O,T]. [ mokasaTenbcTBAa TeOpeMbl HaM HAIo [IOKa3aTbh CKMMaeMOCTh oreparopa O .

vx(1),y(t) e C[0,T]. meem:
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|q)x(t _| |Z|0c U[L|x

Z I

- (‘t)|d1:]ds+

+I[ )+ L L[MJ.
Vcnonpsys
[[x[, =maxe ’| )|, A =const>0
0<r<T

HOPMY MOTy4YMM:

lox - @y, = maxe™ |@x(r) - Dy (1) <

0<r<T

m{ >lef [le
Z /+p+1j

/

x(1)- |dr+ZL,L,+p+1j

0 0

{|B|z|°‘ [ (Le“e—ks

i

»

At~k

+ZLij+p+lje e
=

N

+L,L

p+1

S
At —At
+L,L pﬂje e

0

|dT+Z

1
< {|B| > e, |(xL(e“ —1)+ L, (" —1-hs)+

AL L, (e =1)t )+ AL (1=e?T )+ L, , (1= (142 T)e ™

e

1
[@x=y], <glx-y].. buyerde g =—5p<I.

HOKaSaTeTIbCTBO TE€OPEMDI C/IEAYET M3 TIPMHINIIA CKNMAIOIINX OIIEPAaTOPOB.

HenpepbiBHas 3aBUCMMOCTD PENIEHNIT OT IAPAMETPOB

|dT+Z J /+p+1_[

—y(r)|dr|}ds

(r)|dt}ds+£(L|x(s)—y(s)| +

- y(s )|+L LpHJ.e)T o

x(‘c)—y(r)|dt]ds +J.(Le“e’“ X

M —AT
j+p+1

x(1)- y(r)|erds}

Tenepp paccMoTpyuM 3afadgy:

t

0

x(1)= f{t,x(r),J.Ko (t,s,x(s),uo )ds,]:Kl (t,s,x(s),u, )ds,...,

tﬂ
JKP (t,s,x(s),up )dsp,v) (0<r<T),
0

e W, € R’ (i = @),v — [apaMeTpal.

(5)

(6)

(7)
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Teopema 2. [Tyctb, QyHKIMM f(t XUy Uy U )(0 <t<T);

Xos Uy sy 5.yl ,V € R K(tsxp)(O<ts<TxueR‘i—0p)

f(t,x,uo,u,,...,up,v)—f(t,x,uo,ul,...,up,v)‘ﬁ

2p+2

— — )
<Llx—x|+Lu —u|+> Llu- u|+L
0170 0 (8 e
i=l1

X X‘ + LL+2p+3

‘Ki (t,s,;,ﬁ)— K, (t,s,x,p)‘ <L

i+p+l

u—u‘(i=@),

rne L, L, :conSIZO(i:O,3p+3).

)YJIOB}ICTBOPFII'OT yCnoBUO

)

(8)

)

Ecru cymectsyer A = const >0 , yioBneTBOpsOlIee HepaBeHCTBY (4), To B mpoctpancTtse C' [O,T] eIMHCTBEHHOE pelleHe

HETIPEPBIBHO 3aBMCUT OT IIapaMETPOB.

[okasaTenbcTBo. 3afaya (6)-(7) 9KBUBAIEHTHO MHTETPOPYHKIIMOHATBHOMY YPaBHEHMUIO.

x(1) =%—% : a,jf{s,x(s),j](o (s,r,x(r),po )dr,JLK, (S,‘C,X('C),},l] )dt,...,

0

s

K, (s,r,x(r),up)dr,v)ds + jf[s,x(s),JKo (s,r,x(r),po )dr,]l(l (s,r,x(r),ul )dr,...,

0

O — T O —

K, (s,r,x(r),up)dt,des

(10)

ITpn pukcupoBaHHBIX LW, |/ ( =0, p) V OZHO3HAYHas pa3pellMOCTb ypaBHeHns (10) nokasaHa B TeopeMe 1.

I/ moKasaTenbCTBa TEOPEMBI 2 TOCTATOYHO I0Ka3aTh HEMPEPBIBHYIO 3aBUCHMOCTD PEIIeHNIT OT IIapaMeTpPOB.

O6osnaunm gepes X, (1),X, (1)(0<7<T) pemenne ypasrenns (10), COOTBETCTByIOIIEe TapaMeTpam

M =0 =0y =y0 =@ =y -,® )

Mo =Hg 5Ky = Hp a0l SR, LV =V WE L = Hg 5 =1y ey, =1, V=Y
T. e
N [I
8,X; (5)»jKo (s,r,xk (r),ugk))dt,JKl (s,r,xk (r),ufk))dt,...
IP 0 0
(k) (k)
4 le ,le(s,t,xk (r) u, )dt,v ]ds+

2 , S
B B i=1 0 +If(s,X(s)’_[K0 (S,’C,xk (T)’”’E)k))drj}

k=12.

}Kl (s,r,xk (r),ugk) )a’r,...,ij (s,r,xk (1),
0

0

u(pk) )dt,v(k) st,

Vicnonb3ays ycnosus (8), (9) ns ypasaenns (11), umeem

|xl(t _| |Z|OL |J(L|xl |

(11)

+L0Lp+lj x,(t)-
0

+I[L|xl (s)

|d‘r+2L J+P+1,[

x (1)

X, (s)| + LOLPHI
0

X, (1)|dr]ds+

X, (r)|dr+
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+ZL apil _”xl(r) |dr ds + L, 22p+3 |B|Z|(x|f e l ZL oapesly

_H(,)

| |Z|oc Jr 41 |[p

Vicnionb3ys Hopmy (5), momydmm:

2p+3

||xl _x2||* = 2 |B|Z|a |t +T2

+ L

2p+2

—M,

z J /+2p+31 |B|Z|a |t +T

Ortcropia cnepyer yrBepskyieHe TeopeMbl 2.

JIureparypa:

2p+2 | |Z|oc |t +1 ‘v(')—v

)~ +

| |Z|0c|t +T ‘

1.  Gurbanmammedow N. Birinji tertipli integrodifferensial denleme tigin kopnokatly meseldnin yeke-tik ¢oziiwinin barlygy //Beyik

Galkynys eyyamynyn batly gadamlary 2011-1. Asgabat-2011.

OnTUMM3ALUA CNOXKHBIX CUCTEM yepes marematuyecKoe mopenupoeaHue

WnamaHos baitpambepay baitpamMmbipagoBuy, npenoaasateb;

Kyp6aHos barbip LLlatabikoBKY, CTyaeHT
TypKMeHCKUI rocyfapcTBeHHbIit yHuBepcuTeT umenu Maxtymkynu (r. Awxabag, TypkmeHucTaH)

BeepeHue

B coBpeMeHHOM MUpe, Ifie CIOKHBIE CUCTEMbI UTPAIOT KITIO-
4eBYI0 POJIb B CAMBIX PA3HbIX 007IACTAX — OT JIOTUCTUKIA 1O YIIPaB-
JIEHVsT pecypcamu, TOUCK 3(P(eKTUBHBIX COCOOOB VX OMNTUMIU-
3y CTAaHOBMTCA Bce Ooree akTyambHON 3afadeir. OmHuM u3
Hay00/1ee MOIJHBIX MHCTPYMEHTOB B JOCTVDKEHIM STOI e/ ABJLA-
eTCs MaTeMaTIIecKoe MOJIeNTMPOBaHIe. DTOT HOJXOf O3BOTIAET He
TOJIbKO aHA/IM3UPOBATH CYILIECTBYIOLINE CHCTEMBI, HO I IPeJCKa3bl-
BATb VX [IOBEJIeHIIE, YTO KPUTIIECKI BOXKHO /IS IPUHATHA 060CHO-
BAaHHbIX YIIPAaBIeHYECKIX peIIeHIL.

Maremarndeckoe MOJEMMPOBAHUE B KOHTEKCTe ONTMMMU3ALMU
CJIOYKHBIX CHICTeM OXBATbIBAeT IIMPOKIII CIIEKTP METOIOB 11 IIO/IXOJOB,
KaKIbIIT 113 KOTOPBIX MOXET OBITh IPYUCIIOCOO/IEH K KOHKPETHBIM 3a-
fadam 1 emsM. OT TMHETHOTO ¥ He/IMHEITHOTO POrpaMMIPOBaHNs
JI0 CTOXACTUYECKOr0 MOJEMMPOBAHMS U CUCTEM [JMHAMUKN — ITH
MeTOJ[bl IIO3BOJLAIOT TOYHO MOJE/IMPOBATD U ONTUMM3NPOBATD IIPO-
I1eCChI, CHYDKAA 3aTPaThl 1 IOBBILIAA 001N YI0 9 (eKTUBHOCT.

Oco6eHHO BaXKHO IPUMEHEHNE 3THX METONOB B TaKMX cepax,
KaK JIOTUCTMKA ¥ YIIpaBeHNe pecypcamu, Ifie HeoOXOAMMOCTb
B TOYHOM IUIAHMPOBAHMM U ONTUMAIbHOM PAaCIpefeieHni pe-
CYPCOB ABMIAETCS KTI0YeBbIM (haKTOpoM ycrmexa. B atmx obmactsx
MaTeMaTiyeckoe MOJIeMPOBaHie He TOMbKO YAydIIaeT TeKyliye
OTIepaliy, HO ¥ 00ecreunBaeT CTpaTerMieckoe IpPenMyIIecTBO
B JIONITOCPOYHOII IIepCIIeKTUBE.

[enbio JaHHON CTaTby ABNAETCA 0030p PA3TUYHBIX METOZIOB
MaTeMaTu4eckoro MOJEMIPOBAHIS, MCIIONb3yeMbIX A/ ONTUMIU-

3alyN CIIOXKHBIX CUCTEM, VI TEMOHCTpALVA VX IPAKTUIECKOTO IIPpN-
MEHEHMA Ha NpUMeEpax U3 JIOTUCTUKN M yIIPaBAE€HUA peCypCaMu.
Mbr VICCIENAYEM, KaK 3TN METOAbI IIPUMEHAIOTCA [/ pELIEHN pe-
A/IPHBIX 3a71aY, ¥ KaK/e€ pe3y/IbTaTbl OHM MOI'YT IIPMHECTU.

1. OCHOBbI MaTeMaTU4YECKOro MOAENNPOBaHMUSA
B ONTMMMU3aL MK

Marematndyeckoe —MOREMMPOBAaHME —ABIAETCS  (QyHEAMeH-
TaJIbHBIM MHCTPYMEHTOM B ONTVMMU3ALI CTIOKHBIX CHCTEM. DTOT
HOJIXOJI [I03BOJISIET HPEJICTABIATH PeasbHble CUCTEMBI 1 IIPOLIeCCh
B opMme MaTeMaTIIeCKNX MOJie/elt, 4T0 00/IeryaeT aHamus, OHNI-

MaHMeE 1 OIITMMM3aLNI0 X pa60TbI.
JluHeliHoe u HenuHelHoe npo2pamMmupoBsaHue

OpHuM 13 6a30BBIX METOJOB AB/LAETCA JIMHEIHOE IIpOrpaM-
MUpOBaHMe, KOTOPOe JICHONb3YeTCsA J/IA pelIeHMA 3afad ONTH-
MU3aluy, Iie LeneBas (QYHKUUA M OTPaHUYEHMA ABJIAITCA JTU-
HeliHpIMu. HenmueliHoe nporpaMMmpoBaHue paclIMpsAeT 9TU
BO3MO>KHOCTII, TI03BOJLAsA PAOOTATh C O0TIee CIOKHBIMIU CUCTEMAMIL,
I7ie OTHOIIEHNS MEX/TY TlepeMeHHBIMI ABTAITCA HeTIMHETHbIMIL

Cmoxacmuyeckoe MoaeﬂupoeaHue

CroxacTiyeckoe MOJIETMPOBaHMe TIPYMEHAETCA B CUTYaIMAX,
r/ie HeoOXOMMIMO YUNTBIBATh CTy4aitHble (GaKTOPDI I HEOIpeeneH-
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HOCTb. ITOT MOAXOJ, II03BOMAET OLEHUTh BEPOATHOCTI PA3/IMIHbIX
UCXOOB ¥ VX BIMAHME HA CUCTEMY, YTO KPUTUIECKM BaXKHO I
TIPUHATUA PELIEHNIA B YCIOBUAX HEONIPENENEHHOCTIL.

Cucmembi QUHAMUKU U cumynayuu

Cucrembl AVHaMMKHA 1 KOMIIbIOTEPHBIE CUMY/IALNN ITIO3BOIAIOT
MOJENMpOBaTb MOBEAEHNE CTOKHDIX CUCTEM BO BPEMEHI, IIPENO-
CTaB/IAA BO3MOXKHOCTb aHa/M3MPOBATh MX AONTOCPOYHOE IIOBE-
[I€HVE VI PEAKIVIO Ha pa3/IIHbI€ BHEITHIIE BO3MIeICTBUA.

2. ONTUMU3aLMA NOTUCTUYECKMX onepauuii

OnryMu3anyA T0rMCTHYECKYX OLepPALii — 9TO KTI0YeBoil J7e-
MEHT B YIPAaBJIeHM) LIEINOYKAMI MOCTAaBOK, KOTOPBII HAIPAMYIO
B/steT Ha 3 (EKTIBHOCTD I CTOMMOCTD OM3HEC-IIPOLeccoB. Ma-
TeMaTNIecKoe MOJENMPOBAHNE 3/1eCh BBICTYIIAET KaK MOIIHBIN JH-
CTPYMEHT, IIO3BONAIOIUII pa3pabarTbiBaTh ONTVMMAJIbHDBIE CTpa-
TerUM LA OCTYDKEHMA ITHX Iienedt.

AHanu3 u onmumusayus mapuwpymos

— OpHYM 13 IPUMEPOB ABTIACTCA UCTIONb30BaHIe TMHEITHOTO
IIPOrpaMMUPOBaHNA [/ ONTYMM3ALNY MaPIIPYTOB JOCTABKIL. ITU
MOJIe/IM TIOMOTAIT OIpenenuTh Hambonee 3¢pdeKkTuBHbIE Mapll-
PYTBI, yYUThIBas TaKye IIapaMeTpbl, KAK PACCTOsAHME, BpeMs B ITyTH
1 CTOMMOCTD TOIIMBA.

— IlpuMmeHeHMe anropuTMOB, TAKMX KaK METOf, BeETBeil
U TpaHull, NO3BOJIAET pellaTh 3afladll KOMMUBOSDKepa, KOTOpble
BK/II0YAIOT OMpefiefieHie KpaTJaiiIiero BO3MOXKHOTO IyTH, ITPOXO-
IALIETO Yepe3 HECKO/IbKO TOYEK.

ynpasneHue 3anacamu

— Mopenu yrpaBeHus 3anacaMmy MCIIOMb3yIOTCA [ OIpefe-
TIeHVsI ONTMMAJIbHOTO YPOBHS 3aI1acOB, MUHUMUSMPYA 3aTPaThl Ha
XpaHeHye U CHIDKasg pucku geduimra. IT0 BKII0YAET MOAEIUPO-
BaHMe CIIPOCa I IPELIOXKEe s, a TAKXKe yueT Ce30HHBIX KomebaHmit
U TEHJ,eHLIT PhIHKA.

— CroxacTideckoe MOJIE/IMPOBaHIE MOXKET OBITh TIPHMEHEHO
IS OLIEHKV PUCKOB Y OIpefie/IeHNs1 CTPATeInii CHIDKeHNA BO3Jieil-
CTBUS HEONIPeIeTIeHHOCTH CIIPOca.

lnaxuposarue 2py30nepeso3ox

— B obmactu rpysonepeBo3ok MaTeMaTidecKye MOAE/IN IOMO-
TaloT B ONTUMU3ALNMY 3aTPY3KY TPAHCIIOPTHBIX CPECTB U IVTAHUPO-
BaHMY rpaUKOB JOCTaBKIU. DTO BKIIOYAET B ce0s pacyeT Hanboee
3 peKTUBHBIX KOMOMHALMIT IPY30B, MAPIIPYTOB U TPAHCIOPTHBIX
CPefiCTB [T MUHMMU3ALUM 3aTPaT X BpeMeHN IOCTABKIL

3. Keitc-cTaam v aHanu3 pe3ynbTaToB
9(1)(1)€KTI/IBHOCTI) MATEMATNYIECKOTI'0O MOJIENMPOBAHNA B OIITUIMMI -

3aluu CI0XKHBIX CUCTEM Hanbonee Y6CJII/ITCJ'IBHO AEMOHCTPUPYETCA
Ha KOHKPETHDBIX IIpUMEpaX. B atom paspene npencTaBasgeM aHaan3

HECKO/IbKUX K€I7IC-CTa,E[I/I, TIOJYEPKMBAIOINX TIPAKTUYECKYIO ILIE€H-
HOCTbD 3TOT'0 ITOAX0/1a.

Kedic 1. Onmumu3ayus no2ucmuyeckol cemu KpynHou po3HUYHoU
KoMnaHuu

— IIpobnema: KoMmanus CTONKHYMach C HeOOXOAMMOCTHIO
ONTUMM3ALMY CBOEJ JIOTMCTNYECKON CeTU LA CHIDKEHMA 3aTpar
1 YBEINYIEHNA CKOPOCTY TOCTABKIAL.

— Peurenne: boita paspaboTaHa MOJie/b IMHENHOTO IIPOrpaM-
MUPOBAaHNA [J151 ONIPEAETEHNA OITYIMANIbHBIX MapIIPYTOB JOCTABKI
V1 pacrpefieNIenisaA TOBapOB MEXY CK/IaaMi /I MarasmHamIL.

— Pesymbrarbr: Peanusanysa mopenn npuBena K COKpalleHNIo
3aTpaTr Ha TPaHCHOPTMPOBKY Ha 15% M yCKOpeHMIO JOCTaBKM Ha
20%.

Ketic 2. J/npasﬂeHue 3anacamu 8 npombIliieHHOM npou3300cm3e

— Ilpo6nema: ITponsBopcTBeHHAS KOMIIAHNS MCKA/IA CIIOCOOBI
ONTUMU3ALMY YPOBH: 3aI1aCOB JI/IA CHIDKEHNA 3aTpaT Ha XpaHeHe
Y MMHUMM3ALMY PUCKA feduuuTa.

— DPemenne: bpuin npuMeHeHbl METOAbI CTOXACTUYECKOTO MO-
[eNMpOBAHY [/IS IPOTHO3MPOBAHNA CIIPOCA U OIpefieNIeHNs ONTH -
Ma/IbHBIX YPOBHEIT 3aI1acOB.

— Pesynprare: OnTummsanusa ypoBHell 3amacoB IpuBena
K CHIDKEHMIO O0IIVX 3aTpaT Ha XpaHeHue Ha 25% U yMeHbIICHNIO
cry4daes feduiyTa ToBapos Ha 30%.

Ypoku u3 Kelicos

— IlpakTideckue NpyMephl MOKA3bIBAIOT, YTO MaTeMaTHYecKoe
MOJIeTMPOBaHIe MOXKET 3HAYUTENbHO MOBBICUTH 3¢ (eKTUBHOCTD
¥ CHU3WTD 3aTPAThl B PA3MIIHBIX 00/IACTsX.

— OpHrako i1 ycrexa KpUTIIeCK BaKHO TIATeNbHOE ITAHN-
poBaHye 11 afialTaIyis Mofierelt 10l KOHKPeTHbIe YCTIOBUA U Tpebo-
BaHMA KX/ CYCTEMBI.

3aknoueHune

B xozie faHHOI cTaThV GBUIN PACCMOTPEHBI K/TIOUEBbIE ACTIEKTH
¥ METOAbl MaTeMaTNYeCKOro MOJEMPOBAHNA, IPYMEeHAeMble 1A
ONTUMU3ALMY CTIOXKHBIX CHCTEM B TaKUX 0O/IACTAX, KaK NTOTUCTHKA
U yIpaBjieHue pecypcamu. Mbl yBUzeH, Kak pasHOOOpasHbIe Me-
TOZIbI, OT INHEITHOTO IIPOrPAMMUPOBAHNA IO CTOXaCTHIECKOTO MO-
JIeTMPOBAHISA, MOTYT OBITh MCIIO/Ib30BAHBI [I/Is1 YTYUIIEHNs IIPOK3-
BORUTENBHOCTH 11 9P HEKTUBHOCTI OIIEPALIHIL.

Uepes KOHKpeTHBIe KeliC-CTafy ObUIO HPOJEeMOHCTPUPOBAHO,
YTO IPAaBWIbLHO IIPUMEHEHHOe MaTeMaT)4eckoe MOJie/VpOBaHIe
MOXKET IIPMBECTYM K 3HAUMTEIbHOMY CHIDKEHMIO 3aTpar, IIOBbI-
1reHnIo 3 PeKTUBHOCTH U Yy UIIeHNIO 001IIel! YIIPaBIAeMOCTI CH-
cTeM. OTH HpUMepsl MOAYePKUBAIOT BXKHOCTh IIyOOKOTO IOHM-
MaHMA KaK CaMVX MaTeMaTIYeCKIX MOJieTIet, TaK ¥ Cieln (UK 1X
IPVMEHEHNS B KOHKPETHBIX YCTIOBAX.

B 3axmoueHne, clefyeT OTMETUTD, YTO MaTeMaTdecKoe MOfie-
TMPOBaHME OCTAETCA KIIOYEBBIM MHCTPYMEHTOM B apceHase clie-
IIMa/ICTOB, 3aHMMAIOIIMXCS ONTUMMU3ALMEN CIOXKHBIX cucTeM. Ero
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IIpUMeHeHIe TI03BOJIAET He TONbKO pelarh TeKyliue 3afgadn 6omee  mymcs yenoBusM. OfHAKO HeOOXORMMO MOMHUTD O CIOXXHOCTH
3¢ beKTIBHO, HO M IPEFOCTABIIAET CTPATETNYECKOE IPEVMYILIECTBO M MHOTOACIIEKTHOCTI 3a/jadl, TPeOyIoLileil MHAMBUAYATbHOTO MOJ-
B IVIAHMPOBAHMU OYAYIIETO PasBUTUS M A[ANTAaluM K USMEHSIO-  XOJa U OCTOSHHOTO OOHOB/IEHS 3HAHMIT M METOJIOB.

JIureparypa:

1.  Babenko, K.J1. OcnoBbl uncnenHoro anamsa / K.J. babenko.— M.: InaBHas pefakuys Gpusnko-MaTeMaTH4ecKoll TUTepaTyphl
nsparenpcra «Haykar, 1986.— 744 c.
2. baxymmHckumii, A. OneMeHTbI BbICIIE)T MaTeMaTKI I YUCIEHHBIX MeToRoB / A. baxkymmacknii, B. Bracos.— M.: IIpocserenne,

2014.— 336.c.
3. Bocc, B. lexumn o matemaruke. Tom 1. Ananus. Yue6Hoe mocobue / B. Bocc.— M.: JIubpokom, 2016.— 216 c.
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OUNU3NKA

I deKT NONMPOBKN KpeMHUEBBIX NAACTUH B IOKaIM30BaHHOM ra30BOM paspaje

A6pamos AnekcaHap Bnagummnposuy, KaHaNAAT TEXHUYECKUX HAYK, OLEHT
BopoHexcKuii rocyfapCTBEHHbI TEXHUYECKUIA YHUBEPCUTET

MaHkpatosa EneHa AnekcaHapoBHa, KaHAMAAT TEXHUYECKIMX HayK, LOLEHT;

HryeH BaH Tke, KypcaHt
BoeHHbIil y4ebHO-HayuHblit LeHTp BoeHHO-Bo3AyLWHbIX cun «BoeHHO-BO3AyWHaA akagemus umenn H. E. Xykosckoro u 10. A. Tarapuna» (r. BopoHex)

Ba)KHbIMI/I oIepauyAMIY Ha 3Tarie IIOfTOTOBKM KpeMHMEBDIX I1/1a-
crud npy npoussonctse VIMC n CBVIC sABnaoTca MX MUIH-
¢doBKa 1 IOMIPOBKA, KOTOpPbIE OCYLIECTB/IATCA XIUMMKO-MeXa-
HIteckoit o6paborkoit. Eute ofaum starom mpoussopctsa CBUC,
CBSI3aHHBIM C BBIPaBHUBaHMEM OOpabaThIBaeMOil IOBEPXHOCTH,
ABJIAETCS ee IIAHAPU3ALVA, KOTOPas MPOBOAUTCA IIpY (pOPMUPO-
BaHMM pabounx croes. [l MpoBefieHNs TIaHAPU3ALMN [TOBEPX-
HOCTHU TpebyeTCst MPOBECTU Psf, OIepaLiuif, BKIIOYAIONINIT HaHe-
ceHne (POTOPE3UCTMBHOTO C/IOS METOHOM LEeHTpU(YrMpOBaHIA
U IOC/IEAyIolee ero INasMOXMMIIECKOEe HeCENeKTUBHOE TI0 OTHO-
IIeHNIO K paboveMy CJIOK0 TpaBIeHNe.

B maHHOM JoKTaje omucaH MeToi 06pabOTKM MOBEPXHOCTU
JIOKA/IM30BAaHHBIM Ta30BbIM paspsigoM (JII'P), yHukanpHsle cBOI-
CTBa KOTOPOro OmMCaHbl B [1, 2], KOTOpbIil IpepraraeTcs Jc-
HOTb30BATh /1A BBINOJHEHNS TIePedNCIEHHbIX BbIe 3afad. JTO
BY — emKOCTHOJ pa3psf, KOTOPBL 3a>KuraeTcs Ipu Aasnenusx (P)
NeXalyx B Auanazone 10%°3-10% ITa u anuHax paspAfHOTo IpoMe-
xytKa (L) mopsapka 100 mxm. [Tpu duxcupoBaHHOI! fyHe cBOHOR-
HOTO IIpo6era a/leKTPOHOB 1 L, MeHbleM HEKOTOPOTO 3Ha4eHWs,
97IEKTPOHHAs! TABUHA He MOXKET 00pa3oBaThCsl O] BBICTYIIAIOLIIMY
37MeMEHTaMIl 7eKTPofia. B aToM crTydyae HaOMIOAETCA 3aKMUTaHNe
paspAfa B HaIPaB/IeHUN YYaCTKOB MOBEPXHOCTY IPOTUBOIONOX-

HOTO 97IeKTPOJa, YAaTIeHHBIX Ha PacCTOsHNE, JOCTATOYHOE /LA 00-
Pa30BaHMA 3EKTPOHHOI TABUHBI.

B maHHOM CTydae mcmonbsyercs ot ¢axt, uro JII'P moxer
bopmupoBathcsi He Haj BCeit 00pabaThiBaeMoll MOBEPXHOCTBIO,
a TOJIBKO HAJI TeMJ ee Y4aCTKaMII, KOTOpble Haubosee IpyUO/IVDKeHbI
K 371EKTPOJLY, YTO MJIIOCTPUPYET PUCYHOK 1.

Taxkoit xapaxrep ropennsa JII'P npuBogut Kk BeIpaBHUBAHMIO 11O~
BEPXHOCTM MaTepyasa 1, pacrioNoKeHHOTO Ha 3a3eM/ICHHOM 97IeK-
tpope (puc. 1). ins aroro nosepxHoctb BY anexTpona 2 fomkHa
OBITb IUIOCKOIApa/UIENIbHOM. B mpoliecce TpaBieHus MMUKpoOpas-
pAanbl GOpMUPYIOTCA ¥ IepeMeIAoTCsA IO MOBEPXHOCTH IO Mepe
CTpPaB/IMBaHNA BBICTYTIAIOIIMX €€ y4acTKoB. CTereHb I0KaMM3aLun
JIT'P onpenensercs cocraBoM rasa, BemrayHamu P u L.

B pa6ote [1] 6b1a monydeHa 3aBUCHMOCTb CKOPOCTH TPAB/IEHNS
OT MEeX3/IEKTPOIHOTO PACCTOAHILA, MMeEIOIasAd MaKCUMYM (puc. 2).
Ha Haya/bHOM y4YacTKe IpU YBEMMYEHNN MEXK3NEKTPOFHOTO pac-
CTOSHNS CKOPOCTb PACTeT, YTO MOXKHO OOBACHNUTD YMEeHbILIEHVEM
CKBaOKHOCTU MEXJy IepUOofiaMyl TOpeHNs paspsAza. B Toxe Bpemsa
C yBe/nM4eHyeM L yMeHbIIaeTcs HallPsKEHHOCTD 37EKTPMYECKOTO
TIOJIAA, YTO IIPUBORUT K YMEHDIIEHNIO /Y 97IEKTPOHOB C SHEpryel,
OOIbIITelT SHEPTIYL AVICCOLMALINI MOTIEKYL, @ MAKCHIMYM CMelllaeTCs
B CTOPOHY MEHbIINX L.

N

Puc. 1. 06pabatbiBaemblit maTepuan, 2 — BY anektpogd, 3 — nnasma
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Puc. 2. 3aBUCMMOCTb CKOPOCTU TPABJIEHUA KPEMHMUSA OT MEXKINIEKTPOAHOT0 paccToaHus. a3 SF6, L = 100 Mkm,
W =30Br, U=135B, SF6, p=104 (1), 1,5x104 (2), 2x104 (3), 2,5x104 Na (4)

B pa6ore [2] mokasaHo, 4T MexaHM3M Ipotiecca rpasienys JIT'P
Si, §iO, 1OKanM30BaHHBIM Pa3PATIOM UMEET MPENMYIIECTBEHHO XM~
MMYECKYI0 HPMPOAY, KaK U TPALUIMOHHOE IUIA3MOXMMUYECKOe
tpasyierrie. O6 9TOM CBUJETE/ILCTBYIOT, HALIPUMep, 3HAYEHMS Ce-
NIEKTUBHOCTH IIPEJICTAB/IAEMOro Ipolecca. Tak, OTHOIIeHe CKOPO-
creit Tpasnenns Siu SiO, nipu nepexogie ot rasa SF, x CF, nusmens-
710cb 0T 6 710 0,5. I pyrum paxToM, HOATBEP)KAIOIINM XMMIIECKYI0
IpUPOJY PACCMATPUBAEMOTO IIPOLECCa, AB/IAETCA N30TPOIHbIIA Xa-
pakTep TpabiieHN: Si B TeX )ke ra3ax, HO yKe IIPOBOJMMOIO yepes3
ATIOMIHIEBYI0 MACKy. JKCIIEPUMEHTHI 110 Tpas/ernio Si u Si0, o-
Ka/IV30BaHHBIM PaspsloM B aproHe IOKasalu, 4TO (HU3MYeCKUM
pacIblIeHMeM ITYX MaTep1aIoB MOKHO IIpeHeOpeyb BBULY HUSKOM
SHEPTMM HOHOB, KOTOpas 37ieChb He IPEBDBIIIAET HECKONbKUX Je-
CATKOB 9/IEKTPOH-BOJIbT.

B ToO Xe BpeMs aHaNMM3 Pe3y/MbTATOB, KAK KCIEPYMEHTOB, TaK
U MOZIEIMPOBAHN CBUAETENbCTBYIOT O TOM, YTO B ITPOIIeCCe TPaB-
TIeHNA T0KaIM30BaHHbIM Paspsiom Si (n ocobenno Si0,), Hemarno-
BQXHYIO POJIb UTpaeT VIOHHAas 60MOapAUpPOBKa, Kak (HaKTOp aKTy-
BIlMI U OYVCTKY 00pabaThIBaeMOil TOBEPXHOCTH.

YunThIBasA XMMIYECKUIT XapaKTep TPaB/lIeHNs IOKaTM30BaHHbIM
PaspsAmOM, peryIpoBaHue CKOPOCTH MOXKHO ITPOBOJUTD, M3MEHsA
cocTaB rasoBoil cMecu. IT0Ka3aHO, 4TO BMMAHME NOOABOK Ar, O2
1 BO3/[yXa Ha CKOPOCTD TPAB/IEHVIA VIMEIOT CYIeCTBEHHBIE Pa3/IIayA
B rasax SF, u CF,. Tax pas6apnenue SF, aproHoM NpUBOMT K TIpaK-
TUYECKY JIMHENHOMY CIIafly CKOPOCTH TPaB/IeHNs KPEMHIS BO BCEM
VCCTIENlyeMOM JINaIiasote, B T0 Bpems Kak B CF, ckopocTb Tpaerus
HPaKTIYEeCKN He MeHseTCs Ipu fobasienu o 70% aproxa.

3aBMCHMOCTY CKOPOCTH TPaB/IeHNA KPEMHIA OT COflepyKaHMA KIC-
nopopa s raszax SF, u CF, uMeror MaxcumyM, pyudeM Hanboree CUIbHO
aro nposssercs s CF, . Tak makcumym ckopocTn HabmrofaeTcs mpi
30% O,, a CkopOCTb TPaB/IEHNsA KDEMHIAS [PV 9TOM YBENMNYMBAETCA B 4
pasa. Takolt xapaKTep 3aBUCUMOCTH CBA3aH C TeM, YTO J06aBKa KICIIO-
POZia B MICXOHbIIT Ta3 IPUBOY K IIOAB/IEHNMIO B paspsiie OOTIbIIIEro Ko-
JI4ecTBa CBOGOIHOrO GTOpA B BIJIE ATOMOB I MOTIEKY/IL.

Bmecte ¢ TeM, McceyeMblit POLecC MMeeT U CYIeCTBEHHbIE
OTINYMA OT TUIA3MOXVMITIECKOTO U PEAKTMBHOTO MOHHO-IIIa3MeH-
HOTO TpaB/ieHus. B mepByro odepenb BbIEIMM YPE3BbIYAIHO BbI-
COKYI0 CKOPOCTb TpaBJIeHNsA, KOTOpas 00YCIOBIIeHa BeCbMa 3Ha-

YMTE/MTbHO KOHI[EHTpaIMell XUMUYeCK! aKTMBHBIX dacTuy (XAY)
B paspaze. [IocKONbKY paspsp TOKalIu3yeTcs MUIIb Y BBICTYIIA-
IOLVX 97IEMEHTOB 37EKTPO/A, 00BEM ero Ype3BbIYaiHO MaJl, B 3a-
BICHMOCTH OT IUTOIA/I1 06PaGaThIBAEMOIT TOBEPXHOCTH, OH MOYKET
cocrasrAth or 0.01 mo 100 mMm>. Irto mosBonger 6e3 MOIOMHU-
TE/IbHBIX 3aTPAT 9/IeKTPOIHEPTIY TTONy4aTh ITIOTHOCTh MOLIHOCTI
B paspsfie Ha 4-5 MOPSNKOB OOMBIIYIO M CKOPOCTY TPABIEHNUs Ma-
TepUaJIOB B IECATKI Pa3 BbIIIe, JOCTUTAEMBIX B TPA/IMIIOHHbIX CH-
CTeMax IJTa3MEeHHOTO TPaBIeHNA.

Hanpumep, B rase SF, s Si u SiO, sHaueHus ckopocreit joctn-
rator 10 0,5 mm/s, coorBeTcTBEHHO. B pabore [2] 6pia mokasaHa
BO3MOXXHOCTb pery/mmpoBKy ckopoctu JII'P, Kak ¢ ToMOoLibio TeXHO-
JIOTMYeCKMX TAPAMETPOB CHCTEMBI, TAK 11 YIUTBIBAs PUBUKO-XUMM-
4eCKYIo IIPMPOJY Tpoliecca TPaBaeHNA. ITO I03BOJAET IIPOrHO3M-
poBaTh pe3ynbrar 06pabOTKM MaTepyana ¢ Y4eTOM KOHKPETHBIX
3ajad.

Ha pucynke 3 npepcrasieHs! GpoTorpadyy HOBEpXHOCTY LN -
dosanHoro Si 1o (a) n mocme 06paboTtk (6) ¢ momomipio JITP. [Tnas-
moo6pasyrommit ra3 — SF6, P = 80xIla, Urf =200B, Bpems o6pa-
60TKI — 2.

IIpencTaBieHHbI CIOCOO BBIPABHUBAHUS MOBEPXHOCTH Si
MO>KeT OBITh IPUMEHEH /st 00pabOTKM MOBEPXHOCTU APYIUX Ma-
Tepuasos. [Iporecc TpapneHns MaTepuanos ¢ nomompio JII'P 06-
YCTIOBZIeH B3aMMOJEIICTBUEM C pafjuKanaMy MOJeKyn pabodero
rasa. Bkmay oHHOM 60MOApAMPOBKYU 3aK/M0YAETCA B aKTUBALMY
TIOBEPXHOCTY, IOCKOMbKY paboune snayenns U ipu roperym JITP
nexar B quara3oHe ot 100 go 250 B.

B Hacrosmee BpeMd IUIa3MeHHblE METOIBI I'PABUPOBKY IIO-
BEPXHOCTY Pas/MYHBIX MaTePUaIOB MIPOKO IIPUMEHSIOTCA B MU-
KPO3/IEKTPOHHOM HpPOM3BOACTBe. Bomee mmpokoe IpyuMeHeHye
I1a3Mbl I 06pabOTKM MarepuaoB OTPaHMYMBAIOTCA OTHOCH-
Te/IbHO HEBBICOKVMMY 3HAYEHMAMI JOCTUTAEMBIX CKOPOCTeIl TpaB-
JIEHNA Y VX TEXHOTIOTMYECKOI CTIOKHOCTBIO IpoLecca. Ilocnmennss,
B YaCTHOCTI, CBfI3aHA C HEOOXONMMOCTBIO (POPMUPOBAHIST MACOK
Ha 00pabaThIBaeMbIX IIOBEPXHOCTAX IIOCPELCTBOM CepUM JIUTO-
rpadmyecknx oneparit. [Ipu 3ToM BO3[EMCTBIIO YaCTHL] IIa3MBI
TIO/IBEPTalOTCsA He TOMbKO TPaBSALINeCs YYacTKU MOBEPXHOCTU Ma-
Tepyana, HO TaKXe CaMa MackKa M OOfblIas 4acTb MOBEPXHOCTH
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Puc. 3. ®otorpachmu nosepxtoctu waudosanHoro Si o (a) 1 nocne o6pa6otkm (6) c nomouybio JIFP.
Mna3smoo6pa3syiowuit ra3 — SF6, P = 80 kMa, Urf =200B, Bpema 06pa6oTku — 2¢

PaspsAAHON KaMepbl. ITO IPUBOJUT K HeIP(PHEKTUBHOMY PacXofo-
BAHUIO 9/IEKTPOIHEPTHN U ITA3MOOOPA3YIOIIVX Ta30B.

[IpencraBsieMast HAMU TEXHOZIOTVSL MOXKET OBITh YCIIEIIHO IC-
NIO/Ib30BaHa IIPU IIPOM3BOJCTBE MUKPOCUCTEMON TEXHUKM, W3-
Jenuii MUKPO3NIEKTPOHUKN M IPYTUX YCTPOWCTB, M3TOTOB/IAEMBIX
IyTeM U3MEHEHUA TOMOJIOTUY ITOBEPXHOCTEl PaslTMYHBIX Mare-
PUaIoB, B TOM YNCTIe, TyTeM (pOPMUPOBAHNA 00BEMHBIX KOH(UTY-
patmit. B cBsAsy ¢ atuM GyfeT pemarbes 3afjada M0 UCCTIEOBAHMUIO
GUBMKO-XUMIUECKIX 3aKOHOMEPHOCTE!l B3aMMOMEICTBIA TaKMX
Pa3pAMIOB C Pa3TMYHBIMU MaTepuaaMul.

Pe3ynbraThl IPOBEIEHHBIX MCCTIEOBAHNIT MOTYT OBITb MICIIONb-
30BaHBI TaK Ke TPV pa3paboTKe KOHCTPYKLVIL M TeXHOMOTUIL 13-

JIureparypa:

TOTOBJICHMS Pas/IMYHBIX Fa30pa3pAAHBIX IPUOOPOB, HATIPMMED, Ta-
30BbIX /1a3€POB, I/Ia3MEHHBIX JMCIIIEEB U Ip.

[IpencrapnsAeMas TEXHONMOTMA MMeET OTPOMHbIE IepCIeK-
TUBBI pea/3allii B IIPOM3BOACTBE, POOOTOCTPOCHNN, MENVIIVHE
U IPYTUX OTPACHIAX.

[Ipenmymecto npumenenns JII'P ma pasmepHoit 06paboTKu
TIOBEPXHOCTY MaTepyasioB 3aK/IIYaeTcst B OTCYTCTBUN HeoOXOm-
MOCTH TIPOBEICHNs OTIOTHUTEIbHBIX ONEPALiil M OOMBIINX CKO-
pocTaAx TpabnenyA. [ pemieHns safad HPOMBILIITEHHON CIIMH-
TpoHyKu TexHonmoruA JII'P umeeT HecOMHEHHbBIe NpeMMYyIIECTBA
nepes, TPAAUIMOHHBIMY TEXHOMOTUAMM — BBICOKASA IPOU3BOMM-
TebHOCTD, S5KOTIOTMYHOCTD, YHUBEPCATTbHOCTD, SHEPTocOepexeHye.

1. A6pamos A. B,, ITankparosa E. A., Cyposues V1. C. CKopocTb TpaB/IeHIst KPeMHIs IOKa/IM30BaHHbIM ra3oBbiM paspsafom. JKTD

(2014).84(10). 34-38.

2. A6pamos A. B, ITankpartosa E. A., Cyposues V1. C., 3omororpy6os [I. 0. XapakTepucTuku 10Kanu30BaHHOTO ra30BOr0 pa3psapa.

XKTO. (2016), 86(1), 50-54.
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NHOOPMAIIMOHHBIE TEXHO/IOI'NU

be3onacHOCTb B COLMANDBHBIX CETAX: KAK 3aLUTUTLCA OT B3/1IOMA

KasapsH [xxemma MaHBenoBHa, cTapluuii npenofasartenb;

Awakosa KceHna BnagummpoBHa, CTyAeHT Marucrparypsi
CeBepo-BocTouHblit rocyaapcTaeHHblit yHuBepcutet (r. MarapaH)

CouyuanvHvie cemu cmanu HeOMbEMIEMOLL 4ACTbI0 00U4eHUS 6 COBPEMEHHOM 00U4ecBe, HO UX UWUPOKOMACUUMAOHOE UCNONb3068aHUe
makie 6vi3bléaern cepbesHble ONACEHUS 6 001ACMU 3auumpl OauHblx. Hayunas cmamps nocesujena eonpocam obecneverus uHgpopma-
UUOHHOTL 6e30NACHOCU 6 COUUATIBHBIX CEMAX U ee BIUTHUI HA Uudposble TanOuapmol, coobujecmed, bustec u skoHomuky. B cmamve
npedcmasetvl nepedosvle MemoOoNI0eUY U MeXHONI02UY, NPeoHA3HA eHHble O7IA NOBbiueHUs] 6e30nACHOCMU HA IMUX naam@opmax. Baxc-
HOCHIb 31M020 UCCTIE00BAHUA 3AKTIOUACTICS 6 NOSB/IEHUL HOBDIX MEXHONI02ULl 6 COUUATILHIX CeMmX, 20e (yHOAMeHMANbHble NPUHUUNDL Oe3-
onacHocmu euje He yKpenunuc. B pesynomame smu cemu, 0cobeHHO 0anHble, XPAHAULUECT 6 HUX, CMAHOBAMCA 6Ce Ooniee YA36UMbIMU O
MOuleHHUYeCKUX 0eticBuil U KPaxcu TUMHbIX OGHHBLY, Y10 HOMEHUUATLHO 007ieuaem HeCAHKYUOHUPOBAHHDLLL 00CHYN K PASAUYHbIM pe-

cypeam u seb-catiman.

Knrouesvie cnosa: L[H¢OPM¢1HMOHHCL}I 6€3OH¢ZCHOCmb, coyuanvHule cemu, 6€3OH(ZCHOCH’lb, yuemHas 3anuco, uugﬁpoebte mexHoznozcuu, 3a-

uuma 0aHHbIX.

MsMeHeHI/m, IIPOMCXOJSIIVE B MUPOBOI SKOHOMMKE M KO-
HOMJKE HaIllero TOCYZIapCTBa, CHOCOOCTBYIOT YKpEIUICHUIO
B3aMMOCBA3YM MeX[y (YHKIMOHMPOBaHMEeM OM3Heca U MHTErpa-
1ueit 1uQPOBBIX TEXHOIOTMIL. DTV TEXHOIOTUI UMEIOT Pellaoliee
3HAYEHMe [T [OBBILIEHNS TEMIIOB POCTA I PasBUTISI KOMMepde-
ckux npepnpustnit. Ha gpoHe 901t pasByBaromerica CUTyalyy Mol
Hal/IiofjaeM 3aMETHBII BCIUIECK PA3/IMYHbIX MPOLIECCOB, TAKMX KaK
pasBuTHe MHGMOPMAIVOHHBIX TEXHOJOTUII, TOSBICHNE CIOXHBIX
TEXHOJIOIMYECKNX PelLIeHNII U IIPAaKTIYecKoe IpUMEeHeHMe Iepe-
JIOBBIX HHOBALINII, HATIPAB/IEHHbIX Ha TIOBBIIIEHNE ONEPALIOHHOI
s dexrusrocTH Mpenmpusityii. OZHOBPEMEHHO IPOM3OLIET 3HA-
YYTENBHBIA POCT WCIOMb30BAHMS COLMA/IBHBIX CeTeil, KOTOpble
CIIyXaT KaK CPENCTBOM OOLieHNs I HACENeHMs B LIe/IOM, TaK
¥ BOKHEJIINM MHCTPYMEHTOM /I GM3Heca JIs pean3aliuy CBOUX
cTpareruit UMQPOBOro MapKeTUHIA U YCTAHOB/ICHNUs OTHOIICHMIT
C IIOTPEONTENAMI Ha PBIHKE.

TexHomormdeckye JOCTIDKEHMsSI HANPABCHBI HA  yKpeIl-
neHne QyHaMeHTa/IbHBIX aceKTOB MH(POPMAIMOHHOI Oe3omac-
HOCTM B OpPraHM3ALMOHHBIX CTPYKTypax. COBepIIEHCTBYs IIpo-
1eccol c6opa, 06paboOTKM, aHaM3a U XpaHeH!s MHPOPMALIUH, STH
11QpoBble TEXHOMOTMM CTPEMATCA CO3[aTh HANEKHYIO OCHOBY,
obecreunBaoIy0 NHYOPMALMOHHYI0 6€30IaCHOCTb 3TUX Opra-
HM3anumit. IT0 CTAHOBUTCA OCOOEHHO BaKHBIM B CBeTe PacIIMpsH-
fouteiicst nudpoBoit sxoHOMUKHU B Poccniickoit Depepanym, mop-
YepKMBAIOLIEll BKHOCTh 3AIVTBI KOH(MIEHIMATBHBIX JJAHHBIX
¥l OPTaHM3AIVOHHOI IeTOCTHOCTY B Pa3BUBAIOLIEMCS TeXHOIOTU-
4eCKOM MaHAmadre.

Ba>KHOCTB 9TOr0 HAYIHOTO VICC/IENOBAHIIS 00YC/IOB/IEHA [IOSIBIIE-
HMEM HOBBIX T€XHOJIOTHIT B COIMANBHBIX CETSX, I7ie METOIbI 06ec-
HedeHs MHPOPMALMOHHOI 6€30IaCHOCTI BCe elije HaXOAsATCA Ha
craguu paspabotkn. OTHOBPeMEHHO TaHHBIE B 9TUX CETSX CTAHO-
BATCA NIPYBJIEKATEIbHOV LENbI0 /1A MOIUEHHWYECKUX JeNICTBII
M KPXM JIMYHBIX JAHHBIX. JTa CKOMIIPOMETHPOBaHHAs MHQOP-
Ml MOKET OBITb MCIIONB30BAHA [l HECAHKIIMOHMPOBAHHOTO
[OCTYIIA K Pas/IMYHbIM OHJIAIH-TIaTGOopMaM 11 BeO-caiiTam.

AKTya/mbHOCTb MCCTIE[OBAHNSA 3aKII0YAETCSI B HETOCTATOYHOM
ypoBHe obeciedeHnss MHPOPMALMOHHOI 6€30MacHOCTH B CO-
LUAJIbHBIX CETSIX, YTO CO3[{A€T PUCKM, KOTOpPble MOTYT IIPMBECTH
K Cepbe3HbIM ITOC/IEACTBISIM, TAKMM KaK ITOTEHIMAIbHAS yTedKa
KOH(UIEHI[MATBHBIX AHHBIX M KPa)Ka IMYHOM MH(OPMAIVH, TIPU-
HaJjIeKallell II0b30BaATEIAM.

[lo HauleMy MHEHMIO, UTHOPUPOBAHIE 3TOI HPOOIEMBI U OT-
KJIQ/IbIBaHMe TIIATeTHHOTO U3yYeHNs «MHPOPMALIMOHHOIT Oe30mac-
HOCTH B COIIMA/IbHBIX CETSIX» IPECTABISAET PUCK ISt 6€30TIaCHOCTH
KaK 001I[eCTBA B I1€/IOM, TaK 1 OTIENbHBIX TT0/Ib30BaTesIeit. [apaHTis
0e30IacHOCTH Ha 3TMX IATGOpMax 0COGEHHO BaXKHA IUIS TPel-
HpusATHiL, THe LeHHas MHOpMaLys KOMIAHMM U VHTE/UIEKTY-
aIbHasl COOCTBEHHOCTb MOABEP)KEHBI JIPO3aM CO CTOPOHbI 3710-
YMBbIIITEHHUKOB.

CrienoBaTeNbHO, KpaliHe BXKHO ONPEIENITh HEOOXOTUMBbIE VH-
CTPYMEHTBI JI MeXaHW3Mbl, HeOOXOmyMble /s ObecriedeHns MH-
(bopmalOHHOIT 6€30IaCHOCTY B BUPTYANIbHOI chepe COLManIbHbIX
ceTeil, OHOBPEMEHHO 3alVINas MHTEPEChl BCEX BOBICYEHHBIX
YYaCTHUKOB.
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B cBs13U ¢ 5TMM, OCHOBHa Le/Ib HAYYHONI CTaThV — TIIATETHHO 13-
yuntb NHGOPMAIMOHHYIO 6E30IACHOCTD B COLMAIBHBIX CETAX, pac-
cMaTpuBas ee Kak (yHJAMEHTAIbHbIN 3/MeMEHT, BIUAOLINII Ha pa-
60Ty LM POBOrO IPOCTPAHCTBA, COOOIECTB, OM3HECA I SKOHOMUKIL

CormanbHas ceTb — MHTEPAKTVBHBI MHOTOIIO/Ib30BATE/IbCKILI
pecypc, coiiep>kaHue KOTOPOTrO HAIIOMHAETCA YYaCTHUKAMMU CETH.
Pecypc — aT0 aBTOMaTHYecKas CONMAbHAS Cpefia, MO3BOMAIONIas
00IaThCsA C IPYIIIION MOb30BaTeNIelt, 06'beANHEHHO 0OIIIMI UH-
Tepecamu [1].

B nccnenosannn A. A. KprBoyxosa, aBTop 00HAPYXIT Hefo-
CTAaTOYHBII YpOBeHb obecredeHns MHGOPMAIMOHHON 6esomac-
HOCTY B COLIMAJIbHBIX CETAX, 0COOCHHO NMYHBIX JAHHBIX HO/Mb30-
Batereil. ClefoBaTeNbHO, CYIHIECTBYeT OCTpas HeOOXOAMMOCTDH
B PasBUTUM KOMIIETEHIIMIA, CBSA3AHHBIX C MH(POPMAIMOHHOI Oe3-
OIIACHOCTBIO, KOTOPBIE COCTAB/IAIOT BOXKHEIIIIYIO YacTh HHGOPMa-
ITMOHHOI KYTBTYPBI COBPEMEHHbIX Tiofiel [7].

Taxoke Henb3s He BbIemuTb pabory M. B. Tym6umckoit. B cBoeit
pabore MccenoBaTeNb ONpefeieT, YTO OCHOBHAs IIPJMYMHA He3a-
LIMIEHHOCTY CPeAy TOMb30BaTeNell COLMANbHBIX CeTell 3aKlio-
4aeTcAi B IIPefHAMEPEHHOI, IlieNeHalPaBIeHHO WH(MOPMALNIL
Takoit TapreTMpOBaHHbII KOHTEHT IPUBORUT K MHPOPMALIMOHHBIM
aTakam, HalIpaB/IeHHbIM Ha BIIMsIHME HAa MHEHe TTiofielt [8].

B pa6ote A. B. Mypom1ieBott, aBTOp, UCCTENyS CTPYKTYPY, B3an-
MOJIEJICTBYe 1 aTpUOYThI OHJIAJH-COLMAIbHBIX CeTell, BBIeIIA
OCHOBHBIE TTPO67IEMbI, CBSA3aHHBIE C MHYOPMAIIOHHOI 6e30ImacHo-
CTBIO JIAL, MCTIONB3YIOMINX 3TN IIaThopMBI [2].

B T0 e Bpemsi 0OCHOBHaAs 3a7a4a MHPOPMAIMOHHOI Ge3omac-
HOCTM B COLIMA/IBHBIX CETAX 3aK/II09aeTCA B 3alITe INYHBIX 1 KOH-
GUIeHIVATbHBIX JaHHBIX. JTO BKIIOYaeT B cebA MHOXECTBO
aCIIeKTOB — OPTaHV3AL[VIOHHDIX, TEXHIYECKUX U IPOLeNyPHBIX,—
HAIIPAB/IEHHBIX Ha 3aIUTy MHPOPMALIUM OT/ENBHO B3ATOTO TO/b-
soBarens. O4eBMIHO, YTO pasIalleHMe WM M3MEHeHNe Iep-
COHA/IBHBIX [JAHHBIX HA COLMAJBHBIX IIaThopmax Oe3 sBHOTO
COITIACUA MOYKET IPUBECTY K IaryOHBIM HOCTeNCTBIAM LA 3aUH-
TepecoBaHHOTO JINITA.

B pamkax mHQOpMAIMOHHOI 6€30IaCHOCTY OCHOBHO LIe/IbIO0
AB/AETCA 3alUTA IEPCOHANBHBIX JAHHBIX OT IOTEHIIMA/IbHON
kpaxxu. OfHaKO B CITy4ae yTeUKHU JAHHBIX Y 3T0YMbIIITIEHHUKOB €CTh
MHCTPYMEHT, TI03BOJISIONINIT UM TIATE/IBHO IPOBEPATh Kak oblile-
CTBEHHBIE CTPYKTYPHI (B C/Iy4ae MacCOBOI KpaKy JAHHBIX), TAK 1 OT-
fenbHble mpoduy. VIHpopMaImsa o Monb30BaTe/LAX COLMANIbHBIX
ceTeil MOXKeT IlepefjaBaThCs BHEIIHNM OpPIaHM3aILVAM, MOCKOMBKY
TIO/Ib30BATENbCKIE COITIAIICHN YacTO He 3alPEjaloT TaKyIo IpaK-
TUKy. B HacTosIIee BpeMs colManbHbIe ceT B VIHTepHeTe IpefcTaB-
JISTIOT 0601t BecbMa IIPUB/IEKATe/TbHbIE YCIYTH, KOTOPbIe MOTYT IPU-
HOCUTb KOMMEPYECKYIO BHITOZY 3a CUeT aHa/IN3a X JaHHbIX [2].

Hampumep, amepuxanckoit kommanmy Cambridge Analytica
yHanoch cobparh JMYHbIE JaHHBIE 87 MIUIMOHOB IIO/Ib30BAaTesIel
Facebook. 9toT nHIMpIeHT MOTYepKIBaeT YASBUMOCTD COLMATBHBIX
ceTell B 3allTe MMYHOI MHGOPMALIY CBOKX MOTIb30BaTeel [3].

Ec/ mocMoTpeTs Ha 3TO € TOUKM 3peHns O13Heca, mpobmema
BO3HUKAeT IIPY MCIIO/Ib30BAHMN COLVIATIbHBIX CeTell A/ BHYTPeH-
Hero OOILIeHNA, YTO MOXET IIPUBECTU K PACKPBITUIO KPUTIYECKON
MH(pOpPMALVY 3T0yMBIIIIEHHNUKAM. DTa CUTYALVis MOXET IPUBECTH
K XMIIEHWIO MHTEIIEKTYa/lbHOM COOCTBEHHOCTH, YTO CYMTAETCA
opMOit SKOHOMIYECKOTO IIITMOHAXKA IPOTIB KOMIIAHMIL

Ina obecrmevennst 3amuTbl MHGOPMALMM M TEPCOHATBHBIX
[AHHbIX OT/IETbHbIX IT0/Ib30BaTeTell Ba)KHO BBIMOTHATD C/IELYIOLe
pexomenpaiyu [6]:

— Ymasre HeaKTMBHBIE IPOQIIIN B COLMATBHBIX CETSX;

— He npunnmarite 3ampocel Ha fo6aB/eHNe B APY3bsi U He
B3aJIMOJIEVICTBYIITE C IOJO3PUTENBHBIMI VI (BeiTKOBBIMIL IPOI-
JIAMY, LIe/IbI0 KOTOPBIX SAB/AETCA YKPACTh IIO/Ib30BATENbCKYIO MH-
dopmanio;

— Vcnonb3yiiTe HafieXHblE M CIOXHbBIE MAPOIN I IIOBBI-
IIeHIs Mep 6e30TaCHOCTH;

— AxrtuBupyiite ABYX(AKTOPHYIO —ayTeHTU(DUKALUI IIPK
BXOJI€ B MPOQWIN COIMANBHBIX CETEN IS NOMOHUTENbHON Ges3-
ONACHOCTY;

— Cobroparite 0CTOPOXKHOCTb IIPY pasIlalleHnyt KOH UgeH-
IManbHOI MH(OPMALMY ¥ TIIATENILHO [IPOBEPSIITE MOMTb30BATE/b-
CKIfe COIVIAIIeHIIs, [IOCKOIbKY HEKOTOpPbIE COLIMA/IbHBIE CETH, KaK
BJIaJIe/IbIIBI AKKAYHTOB, COXPAHSIOT 32 COO0IT IIPABO IIPOJABATH IIEP-
COHAJIbHBIE TAHHBIE CTOPOHHIM JIMIIAM.

Kpome Toro, BaxkHO coOmofaTh 6a30Bble Mepbl 6e30MaCHOCTH
VIS 3aIIUTHl JAHHBIX OT BPEIOHOCHOTO HPOrPaMMHOTO obecrie-
weHys1. HexoTopble BUPYCHI MOTYT IepeHAPAB/IAT HHPOPMALIMIO
¢ wraropM 0O6MeHa MIHOBEHHBIMIU COOOLIEHNAMM, HOCTYI K KO-
TOPBIM OCYIIECTB/ISETCS Yepes KOMIIbIOTepsl 1 cMapTQoHsL. [Ipn
obpatenun ¢ nHpopMariuert, cofepaliieil IepcoHabHble JaHHbIE
TPETBUX /ML, Ha KOMIIbIOTEpe KpaifHe BaKHO cobmooparh Tpe6o-
Barns OCTIK mo samure Taxoit nudopmarun [4].

Yr0o6bI 3aImUTUTh ONM3HEC-JaHHbIe OPraHM3ALNY, HEOOXOMMO
peanns3oBaTh MOC/IERYIONIe PEKOMEHAAIMI M PEKOMEHJALINN 110
obecriedyeH1I0 HAJIOKHOI MHPOPMALIMOHHOI 6€30IaCHOCTI B CO-
[[Ma/IbHBIX CeTAX [5]:

1. Vcnonb3yiite pa3Ho06pasHblil HAOOP MHCTPYMEHTOB TEXHMU-
YeCKOII TIOfAEPYKKI, BK/II0Yas MOHUTOPYHT, aHATHU3 U (UIIBTPALINIO
BXOJIAILIETO 11 MCXOMSAIIEro Tpaduka Ha ypoBHe mmosa. Cocpefo-
TOYBTECh HA MHCTPYMEHTAX, KOTOPbIE OLIEHNBAIOT [IOBEEHIE TIPJ-
JIOXKEHMII U CETEBbIX KOMMYHIKALIIL.

2. Obecrieypre COOMIONEHNE BHYTPEHHUX KOPIIOPATHBHBIX
HpaBII, ONPEAE/IIONINX JOCTYII K COLMATbHBIM CETSM, UCTIONb3YS
Pas/MYHbIe TAKTYKM, TaKye KakK «Oefble CIUCKI» U (QUIBTPAINIo
KOHTEHTA, HACTPOEHHYIO [/ OT/IbHBIX IPYIII [OIb30BATEIelL.

3. Opranmsyiite IpoBefieHNe 3aHATUI BHYTPY IIPENIIPUATHIL,
9TOOBI TAPAHTIPOBATH, YTO COTPYAHMKM OYEYT BCECTOPOHHE MH-
(bopMypOBaHbI M HaJIEXAIMM 00pa3oM 06yYeHbl.

AHanmusupys pesynbraThl HAYYHOTO MCCIEHOBAHMS, MOXKHO Cfie-
7IaTh HECKOJIbKO BBIBOOB:

1. CouuanbHble CeTU UTPAIOT KIIOUEBYIO PONIb B HU(POBOIL
TpaHCGOPMALUM COBPEMEHHOTO OOIIeCTBA, MOCTOSHHO YBEIN-
9IBasi CBOIO MIOIY/IAPHOCTb.

2. OTcyTCTBUE ajieKBaTHBIX MeP 3AIIMTBHI JAHHBIX CO CTOPOHBI
BJIa/IeIbLIEB COLMAIbHBIX CeTell M HeOJHO3HAYHbIe MO/Tb30BATe/Ib-
CKIfe COITIAIIEHNs TIPeICTABIAIT CYLIeCTBEHHYI0 yTposy besomac-
HOCTY [IePCOHATbHBIX JaHHBIX.

3. Ins obecrieveHnss HAIEKHONM 3alIUTHl EPCOHATBHBIX
TAHHbIX KaK OT/IE/TbHBIX [I0Tb30BATEEN, TAK I 1[e/IbIX OPraHU3aINIT
HeoOXOf[M pasHOOOpasHblll HAOOp pPeKOMEH[AINIT, MOIXOI0B
¥ MHCTPYMEHTOB Ay ofecIieyeHys MHPOPMALOHHON be3omac-
HOCTY IIPY B3aMMOJEIICTBIY C COLIMATBHBIMU CETAMIL.
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Hosble nu¢psr: Facebook npusHan yreuky fannbix 87 s nonbsoareneit. URL: https://delo.ua/business/novye-cifry-facebook-
priznal-utechku-dannyh-87-mln-chelovek-341074/ (mara o6pamenus: 18.11.2023).
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TpoHHblit //: [catit].— URL: http:/lib.itsec.ru/articles2/Inf_security/social-networks (gara o6pamenus: 18.11.2023).

Ilecraxosa fI. besomacHOCTD MepCoOHANbHBIX TAHHBIX B COLMAMbHBIX ceTAX // [yMaHUTapHbIe Hay4HbIe MccienoBanya. 2015, Ne 11.
Kpusoyxos A.A. Onenka MHMOPMAIMOHHOI 0e30IIaCHOCTH MHTEPHET-CPebl TOMb30BaTEe/IMU COLMaNbHbIX ceTelt // Kommy-
Hukomorust. 2018. Ne 1. 8. Tym6unckas M. B. Obecriedenyie 3aimThl OT HeXeMATeNbHOM MHGOPMALMM B COLMATBHBIX CeTAX //
Bectnuxk MI'Y. 2017. Ne 2.

Tenb A. B. ViHpopmannorHast 6€30MacHOCTD B cOManbHbIX ceTsx. / A. B. Teb.— Tekcrt: anexktponHsiit // Kubepnenunka: [caiit].—
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Tpeb6oBaHMA K MaTepManbHO-TEXHUYECKOMY 06ecneyeHuto, Heo6xoaMMoMy
ANA CO3AAHNA U UCMOIb30BAHMUA IIEKTPOHHbIX 06pPa30BaTeNbHbIX pecypcoB

Muxun AHgpein Bnagumnposuy, CTyaeHT MarncTpatypel
CeBepo-KasaxcTaHckuit rocyaapcTBeHHblit yHuBepcuteT umenu M. Kosbibaesa (r. MeTponasnosck)

Cmamps paccmampusdem aKmyanvHvle mpe606anus K MamepuanvHo-mexHu4eckomy obecneuenuio, HeoOxo0umomy 0Nt ycneuiHoeo co-
30aHUS U UCHOTIb308AHUST ITIEKMPOHHDIX 06pazosamenvivix pecypcos (OP) 8 cospemenrom obpazosanuu. Viccnedosarue oxeamvieaem He-
CKOMLKO KTIOUeBbIX ACHEKIMO08, BK/HUAS KOMNbIOWEPHYI0 UHPPpACMPyKmYypy, uHmepHem-coeouHeHue, Mmynvmumeduiinoe o6opydosarue
u mexuuueckoe obcmynusanue. Paboma evidensem ponb cOBPeMEHHDIX MeXHOM02ULE 6 00pA308AMENbLHOM Npoyecce 1 060CHOBbI6AC 8-
HOCMb 00ecneueHUst CO0M8emcmeyouezo mexHuueckozo gyHoamernma 0ns aggdexmusHozo snedperus S0P

Kntoueswie cnosa: pecypc, CMS, 0b6pamnas cesisv, 00pasosamenvroiii npovecc, yuebnoiii mamepuarn, VR-AR.

B)IaHHOIZ CTaTbe HeOOXONUMO M3YUUTb MaTepyanlbHO-TeXHIYe-
cKyio 6a3y, KoTopas TpebyeTcs KaK I CO3TAHMA, TaK 1 L
IpUMeHeHNs B y4eOHO-00pa3oBaTeIbHOM HPOLeCcce SMeKTPOHHBIX
00pasoBaTe/bHBIX PeCYpcoB. B 4acTHOCTM, NMPUMEHEHUs IIeK-
TPOHHBIX 00Pa30BATENBHBIX PECYPCOB B 00II€00pa30BaTEeIbHOIN
IIKO/Ie Ha YpOKaX MHGOPMATUKU U JjaTh XapaKTePUCTHUKY IIOATO-
TOBKM OyAyLyx yuurereit k cosganuio OP. Ham npencrout Bbl-
SICHUTD U IIPOBECTV CPABHUTE/IBHBIN AHA/IN3, C 1Ie/IbI0 BbIACHEHN
TOTO, KaK TO JWIM MHOE MaTepyaabHO-TeXHMYecKoe obecredeHune
B/IMSET Ha KaueCTBO cosmanus JOP u kakoe TexHMIecKoe obecrre-
yeHue TpeOyeTcs 1A IPaMOTHOTO JICIIONb30BAHNA 3/IEKTPOHHBIX
00pa3oBaTe/IbHBIX PecypcoB B y4eOHOM IIpolecce. AHamM3NUpO-
BaHJe STUX JaHHBIX HEOOXONVIMO IS TOTO, YTOOBI IIPEJOCTABUTD
HaM BO3MOXKHOCTDb OIIPEfe/IUTh ONTYMMAJIbHBIE NMYTH HOATOTOBKY
OymyLuX yunTerneit MHGOPMATUKH B PaspabOTKe I7eKTPOHHBIX 00-
Pa30BaTeIbHBIX PECYPCOB.

Cormacuo B. V. ®omuuesy [1], B paspaboTKy 3/1eKTPOHHBIX 06-
Pa30BaTebHBIX PECYPCOB BKIIOYAIOTCA B TOM YIUC/Ie VI STAIIbl, CBA-
3aHHBIE C MaTepUaJbHBIM U TeXHMYECKUM obecredeHneM. IJek-
TpOHHBIe 00pa3oBaTenbHble pecypcbl (DOP) cramy HeoTbeMIEMON
4aCcTbI0 00Pa30BaTEILHOTO IPOLjecca B COBPeMeHHOM Mipe. Bribop

nozxopsmero gopmara miardopmsl ana cospanusd JOP urpaer
BaXHYI0 porb B obecredeHnyt 3dpekTuBHOro obydeHus. Boibop
¢dopmara maardopMbl I CO3TAHU SNEKTPOHHBIX OOpasoBa-
TE/IbHBIX PECYPCOB 3aBUCUT OT psfa (HaKTOPOB, BKIIOUAs pasMep
1 XapakTep 0oOpasoOBaTeIbHOI OpraHM3ALNM, YPOBEHb Oe3omac-
HOCTH, TpeOOBaHMs K QYHKIMOHATBHOCTIL M JOCTYIHOCTH. Pexo-
MeHJYeTCsT IIPOBECTH TIIATEIbHBII aHAIN3 STUX KPUTEPYEB Heper
IPYHATUEM PelleHNs 0 KOHKPEeTHOII IaTdopme.

- CospaHue KoHTeHTa. [Ipolecc pa3pabOTKM TEKCTOB, Ipa-
¢uxu, Bufeo, ayfuo 1 APYIUX MaTepuasos, HeOOXOAMMBIX [yt 00-
yderyst. CTOUT IIOMHITD O BU3Ya/IbHOIL IIPUB/IEKATENBHOCTI I 110~
HATHOCTY MATEpPUAIIOB.

- MWnTtepakTusHble 3meMeHThbl. IIpolecc BHeIpeHUA B pe-
CypChl MHTEPAaKTUBHBIX 9/IEMEHTOB, TAKMX KaK TeCTbl, 3ajjaHus,
KeJiChI 11 T.1. ITO CIIOCOOCTBYET AKTMBHOMY BOB/IEUEHUIO YYAIUXCA.

- Tectupoanue u KoppexTiposka. Heobxonuma ampobarms
paspabaTsIBaeMBIX IPOAYKTOB Ha HEOOIBILION IPYIIIIE IO/Ib30BATE/IElL.
Heorbememoit 9acTbi0 JAHHOTO IIPOLIECCa SIBIAETCS BHECEHIE KOp-
PEKTUPOBOK I PAa3IIIHOTO POa MOJIEPALIMIT U YTy dIIeHIL.

- TecTnpoBaHMe ¢ MCIOTb30BaHMEM Pa3HBIX YCTPOIICTB.
HyxHo y0emuTbcs, 4YTO pecypchl OTOOPaXKAloTCsA KOPPEKTHO
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1 GYHKUMOHMPYIOT HA Pa3HBIX YCTPOMCTBAX M B Pas/IMYHBIX Opay-
3epax.

- Jlnrerpanmsa TexHonmormit. VIHoOrna, M1 JOCTIDKEHUA JKe-
JIAEMOTO  pesyibraTa TpeOyeTcst BHEApEHMe PasIUYHBIX TEXHO-
JIOTMM, TaKMX KaK CUCTeMBI yIpaBieHnsa KoHteHToM (CMS), 6asbl
JAHHbIX, IHCTPYMEHTDI aHAIUTUKY U Ap. Tak, COINACHO PeTUHTY
6ecrmarubix CMS Ha puc 1, MOXHO OIpenenuThcs ¢ BBIOOPOM
HY’)KHBIX MHTETPYPYEMBIX IIPORYKTOB [2]:

- Buegpenne u moamepxxka. Heo6xommmo pasmectutsp pe-
CypChbI Ha BBIOPAHHOI IIaT(GopMe 11 06ecrednTs Ux FOCTYIHOCTD
g neneBoir aypuropuu. CTOUT OTMETUTb O HEOOXOAMMOCTH
B IIPEMCTAB/IEHIM TeXHUYECKIUIT Y KOHCY/IbTALYIOHHO HOfIePXKKI
I0/Tb30BATENSIM.

- Awnamus s¢dexruBHocTn u o6parnas casp. OueHKa uc-
TIONb30BAHME PECYPCOB, aHA/IM3 JAHHBIX O Iporpecce 1 c6op 06-
PaTHOJT CBA3M OT IOIb30BATENell CIOCOOCTBYeT IPaMOTHOMY BHe-
CEHMIO YTyILIEHNI ¥ KOPPEKLINIL.

- O6HoBneHre u paspurre. B 3aBucuMoctu or norpe6Ho-
CTeif ¥ 06PaTHOII CBA3M, CTOUT BHOCUTDL OOHOB/ICHNS U YTy qIIeHNUA
B PECYPCBL

Takum o6pasoM, BaXHO IOMHUTb, 4TO paspaboTKa d7eK-
TPOHHBIX 00PA30BATENbHBIX PECYPCOB — 9TO UTEPATUBHBII IIPO-
tecc. OTK/IMKY ONIb30BaTeNell 1 M3MEHEHNA B 00pa3oBaTebHOI
cpefie MOTYT OTPpe6OBaTh PETyIAPHBLIX OOHOBICHNI I YTy IIeHNI.

OpnyuM u3 BaXHENMIIMX ACIEKTOB 1|e/IeBOT0 VICIOMb30BAHILA
paspaborannbix JOP ABANTCA rpadueckyie U MyIbTUMeMITHbIE

. 38,93% WordPress

J 32,31% Joomia

7.02% DatalLife Engine
6.11% Drupal

51% MODx

5,32% uCoz

2.40% Netnhouse

3]

2.38% Npoune

Puc. 1. 06wmit peiTUHr 6ecnnatHbix CMS

Tabnuua 1. Ucnonb3oBaHue rpapuyecknx u MyNbTUMEANIAHBIX PECYpPCoB

Busyanusauusa nudopmauuu

[narpammel, cxembl, rpacuKku v TabanLibl, NOMOTaT HArNALHO NPEACTABUTL UHBOPMALMIO
1 06NerYynTb MOHUMAHME CNOXKHbBIX KOHLENLMIA.

NHTepakTuBHbIe rpadnyeckue ane-
MEHTbI

NHdorpadumka c BO3IMOXKHOCTbIO B3aUMOLENCTBUA, NO3BONAIOT CTYAEHTaM UCCNe0BaTh
AaHHble N NPUMEHATb UX 3HAHUA Ha MPaKTHKe.

MynbTumepuitHble Npe3eHTaLnm

WNcnonb3oBaHue cnaig-ioy, BUAEO, ayAno U aHUMaLMK B Npe3eHTaLusax oborauaer
yyebHbIil MaTepuan v genaet ero 6osee UHTEPECHBIM.

Bupeoypoku

Ponuku v BUAEOYPOKM NMO3BOASIOT AEMOHCTPUPOBATH MPOLECCH], MPOBOAUTL BUPTYANIbHbIE
3KCKYPCUM, AEMOHCTPUPOBATH IKCNEPUMEHTBI U MHOTOE [ipyroe.

Ayaunomarepuans

3anucu neKuuit, ayauoKHUMM 1 ayamopacckassl 060rawaioT 06pa3oBaTesbHbiit KOHTEHT,
npefocTasss pasHble Cnocobbl U3yYeHus matepuana.

MynbTMennitHbIE KeliCbl 1 Kenc-
cTagu

I'Ipep,CTaBneHme Kencos B MyﬂbTMMe,D,VIViHOM daopmaTe no3BoNiAeT CTYAEHTAM aHaN3nUpPo-
BaTb CUTYaLUWU, NPUHUMATL pelleHnsa U BUAETb Pe3ysibTaTbl CBOUX LEeNCTBUIA.

CuMynaLmMK 1 BUPTYaNbHbIE 1abO0-
patopuu

Mpaduyeckue U MynbTUMEANIHBIE PeCYypChl MO3BONAIOT CO3[aBaTb CUMYNALMUM U BUPTY-
asbHble nabopartopuiu, NO3BONSAS CTYAEHTaM NPOBOAUTb IKCMEPUMEHTLI B 6e30nacHom

cpege.

NHTepakTuBHbIE Y4eGHNKM

INeKTPOHHbBIE y4EOHUKM C IEMEHTAMU MHTEPAKTUBHOCTM, aHUMALUU U MYNbTUMEL -
HbIMW MaTepuanamu yNy4yLWwawT yCBOeHWe MaTepuana.

Feiimudmkayms 06pa3oBaTeNbHOro

Wrpbl M MHTEpPaKTUBHbIE 3a4aHNA C rPadUKON U MyNbTUMEANIAHBIMU 3eKTammu MoryT

npouecca ObITb MCMONb30BaHbI ONs yBiaeYeHna CTYAEHTOB U NOBbLIWEHNA MOTUBAL NN K 06y‘{EHVHO.
Apantauusa nog pa3Hble CTUNN 006- Fpad)MKa " MyﬂbTMMEﬂ,MViHbIe pecypcCbl NO3BONIAIOT CO3AaBaTb MaTepuabl, y4nTbiBas
y4yeHus pa3Hble TUMbI O6yanOLI.I,VIXCiI, BKNt0OYas BU3YaJIbHbIX, dyANaNbHbIX U KUHECTETUKOB.
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pecypcbl. CormacHo mpopaboTaHHOMY MaTepyany aBTOpoB [3-7]

paspaboTaHa Tab/mMIA MCIIOMb30BAHIS IPAdIUecKIX M My/IbTIMe-

JMIHBIX PECYPCOB.

Vcnonb3oBanne rpaguyeckux M My/IbTMMEIVITHBIX PecypcoB
B 00pa3soBaHNM MOMOTAET CeNMaTh yIeOHbIT MaTepuan 6omee J0-

CTYIIHBIM, MHTEPECHBIM 1 9P EKTUBHBIM, CIOCOOCTBYs boree ry-
60KOMY yCBOEHNMIO 3HaHWIT [8].

MynbriMenna pecypesl IIpeACTaBIIAIT CO00Il HAITAAHbIE Pe-
CypChl C HPUMEHEHMEM MOHUTOPOB, AuCIUIeeB, 3D-mpuntepos,
VR-AR ycrpoiicTs (prcyHok 2).

-

YcTpoiicTBa BEIBOJIa — KOMITIOHEHTHl KOMIBIOTEPHOIH
CHCTEMEI, KOTOpPBIE NIpe/IHA3HaYEHBI IS 0TOOpakeHHs
HHpOpMaLHK nob3oeaTento. OHU HIPAOT BAXKHYIO POb B

pa?.paﬁome H HCIIOJIB30BAHHH 3JICKTPOHHBIX

NS

OHH MO3BOJIAIOT
TpenojaBaresaM H
cTyneHTaM
poCcMaTpHBATh
TEKCTOBYIO,
rpauuecKyro 1
BHAeoHH(pOpMaLHIO, a
TaKkKe yuacTBOBATh B
BHPTYaJbHBIX YPOKax
W Npe3eHTalusAX.,

obpa3oBaTenbHbIX PecypcoB.

MOHHTOPEI H JHCIIIEH:

~

/

IlpoeKTopEl H SKpaHEI
C CEHCOPHEIMH
BO3MOKHOCTAMH
MCTIONB3YIOTCA JUIS
BBIBOJIA H300paskeHHs
Ha DonbILOH 3KpaH,
YTO MO3BONAET
MPOBOJNTE JIEKLIHH,
Mpe3eHTalHl |
JIEMOHCTpaLHK JUIs
GonbIIMX ay AMTOPHIi

/ /VR H AR ycTtpoiictea:

BHPTYaJIbHEIE H
JIONOTHEHHAs
peaibHOCTh
MO3BOJAIOT CO30aBATE
HHTEpaKTHBHEIE
obpasoBarenbHble
cpeibl, e yyauecs
MOTYT
B3aUMO/IeiiCTBOBATE C
TPEXMEPHBIMH
00BEKTaMH M CLIEHAMH.

3D-npunTeps! 1
MOZIeTHPOBaHHe:
yCTpoiicTBa BEIBO/IA B
3TOM ClTydYae MOTyT
co3aBaTh (Ppu3HYECKHe
MOJENH, YTO 0COOEHHO
Ba)KHO ISt OOyUeHHs B
TEXHHUYECKHX H
HAayYHBIX 00NACTAX.

Puc. 2. CxemMa MCNONb30BaHMA YCTPOICTB BbIBOAA

CospaHne 1 VCIONb30BaHME 3MEKTPOHHBIX 00pa3oBaTeNbHbIX
pecypcoB TpebyeT He TONBKO KBa/IM(UIMPOBAHHBIX IIEfJarOrOB,
HO U COOTBETCTBYIOLIeil MHppacTpyKTypsl. ObecredeHne coBpe-
MEHHBIX KOMIIBIOTEPOB, CTAabMIBHOTO MHTEPHET-COeAMHEHNS,
MY/IBTHMERMITHOTO 000PYAOBAHNS U CHCTEMATNYECKOTO TEXHITde-

JIureparypa:

CKOrO OOCTY)KMBAHISI CTAHOBATCS HEOTHEM/IEMBIMIL YCTIOBHUSMI
YCIENTHOI peay3anyy 1ippoBBIX 00pa30BaTeIbHBIX VHULVATIB.
JlanbHeriIee McCenoBaHNe B 3TON 06/IACTY MOKET PacKphITh HOBBIE
aCIIeKTHI ONTUMU3AIMY UHPPACTPYKTYPHI I MaKCUMATILHOI 3¢)-
dextuBHOCTH Mcnonb3oBanusA IOP B 06pasoBaTeTILHOM IpoLiecce.
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JlokanbHble ceTu: BUAbI 1 UX npuUMeHeHune

Inblwakepu Xanug Moxames, CTyAEHT MarucTpaTypbl
[loHcKoit rocyaapcTBeHHbIN TeXHUYecKUit yHuBepeuTeT (r. PocToB-Ha-[loHy)

Hoxanbﬂme cetn (Local Area Networks, LANs) urpator kimo-
4eBYI0 PO/b B COBPEMEHHOM MUpe LU(PPOBBIX TEXHOIOTUIL,
obecrieunBast apdeKTUBHBIT 00MeH MHpOpMaIMeil B OrpaHu-
YEHHBIX IIPOCTPAHCTBEHHBIX MACIITA0AX, TAKIX KAaK OQICHL, A0Ma
W npepnpustya. PasButyie 9T0M 006/1aCTy Ha4a/moch BO BTOPOIL
nonoBuHe XX Beka 1 IPORO/DKAETCA 110 Cell ieHb, GOpMUpys oc-
HOBY JIA B3aUMOJIEVICTBUA KOMIIBIOTEPOB U JPYIUX YCTPOJNCTB
B ceTl. B naHHOII cTaThe MbI IPOBeeM 0030p UCTOPUM JIOKATbHBIX
ceTelt, pacCMOTPYIM Pas/IMYHbIe BUJbI 3TOI TEXHOIOTHIL, M BBLABYM
K/II0YeBble XapaKTEePUCTUKY, KOTOPbIe HEMAI0T VX HEOTheM/IeMON
4aCTBI0 COBPEMEHHOI MH(POPMALVIOHHOI MHPPACTPYKTYPBL.

MCTOleeCKaﬂ CnpaBKa:

Ve cospmannaA TOKaNbHBIX ceTell BIiepBble BOSHNUKA B 1960-x
rofiaX, Korjga KOMIIBIOTEPbI CTanu 6onmee NOCTYIHBIMU M MX MC-
nonb3oBaHMe B oducax u maboparopusix cramo 6omee pacmpo-
cTpaHeHHBIM. PaHHIIE JIOKa/IbHBIE CeTV OBUIN [PeIHA3HAYEHBI /IS
o0MeHa JaHHBIMM MEXJY KOMIIbIOTepaMy U IepygepuiiHbIMU
YCTPOJICTBAMY B OTPaHNYEHHBIX IIPOCTPAHCTBEHHDIX MacIITabax.

CymuiecTBOBamM pasinyHble IIOAXOABI K CO3JAHMIO CeTel,
¥ OJHUM V3 IIePBBIX CTAHJAPTOB, KOTOPBI/ OKa3as 3HAYUTEIbHOE
BIMSHIE HA DPAasBUTHE JTOKAMBHBIX ceTell, cTan craHmapt Eth-
ernet. B koHre 1970-x u Hadase 1980-X rofoB OH CTa OCHOBO /IS
MHOTYX COBPEMEHHBIX JIOKA/IbHBIX CeTell.

C pa3BuTIEM TeXHOMOIWII ¥ PacIpOCTPaHEeH)eM MHTEePHeTa JIo-
KaJIbHble CeTM CTajli UIPaTh Bce bormee BaxkHyr pomb. OHMU Tepe-
cTamu ObITb IIPOCTO CPEACTBOM OOMeHA JAHHBIMHU B OQUCaX 1 JTa-
GopaTopysaxX, MPeBPaTUBIINCh B CPEACTBA CBASU I AOMALIHUX
ceTelt, yaeGHBIX YIPEKACHIIL, 3PaBOOXPAHEHIIS I Ja)Ke TOPOICKIX
UHQPACTPYKTYPHBIX CUCTEM. DTOT HEPUO, CTANl CBUAECTENBCTBOM
B3PBIBHOTO POCTA JIOKA/IBHBIX CeTell U YCTAaHOB/IEHNA UX KaK BaX-
HOTO 97IeMeHTa COBPEMEHHOI MHPOPMAIMIOHHOI MHPPACTPYKTY L.

Crpykrypa Jlokanbabix CeTeii:

Jloxanpuble cetnt (LANS) coctoAT m3 pasHOOOpasHBIX 3re-
MEHTOB Vi TeXHOJIOTHI, paboTatouux BMecTe [yt obectederns ag-
dexryBHOrO 06MeHa MH(pOpPMaLME)l B OTPaHIYEHHBIX IPOCTPaH-
CTBEHHBIX MaclITabax, TaKVX KaK JJOMa, OICHI WV IIPEIPUATHA.
JlaBajiTe pacCMOTPMM OCHOBHBIE 37IeMEHTBI ITOJ CTPYKTYPBI:

1. YcrpoiicTBa:

— Ka6emn: Kabenu urparotr KI04eByio pojib B CTPYKType JIo-
kampHbIX ceteit (LANS), obecrmeunBas ¢usnmdeckoe coemnHeHNe
MeXJy pas/IMYHBIMU YCTPOICTBAMU B CeTH. BoT HekoTOpble
BaXXHbIE aCIIeKThI KaOesiell B JIOKa/IbHbIX CeTAX:

Tums! kabeneit:

Onmosonokonnvte kabenu (Optical Fibers): Ouu ncrnonpsyior
CBETOBBIE BOJIHBI /ISl Hepefjaul NaHHBIX, 00eCIednBast BBICOKYIO
IPOITYCKHYIO CIIOCOOHOCTD 11 YCTOIYMBOCTD K 9/IeKTPOMATrHUTHBIM
HIOMeXaM.

Meonuvie kabenu (Copper Cables): IlInpoxo ncnonb3yorcs B 10-
KaJIbHBIX CeTsAX, BK/IOYas BUTBIE IIaphl, KOAKCUAIbHBIE Kabemu
¥ BUTbIE ITApbl Pa3/TM4HON CKOPOCTH Tlepefjaut JAHHBIX.

Kabermu BHyTpU 37jaHNA:

Bumas napa (Twisted Pair): CocToT 13 TPOBOZOB, CKPYIEHHBIX
BMeCTe JU/Isl YMeHbIIIeHNsI 9MeKTPOMarHUTHbIX moMex. Kareropuu
kaberreit (Cat5e, Cat6, Cat6a) OIpenensiioT ux IpOIyCKHYIO CIOCO0-
HOCTb I BO3MO>KHOCTH TIepefjaull JAHHBIX.

Koaxcuanvhole wabenu (Coaxial Cables): Comepxar 1eH-
TPasbHBI MPOBOJ, M3OMMPOBAHHBIN CIOEM, M SKPaHMPOBAHIE,
obecreurBas 6oyee BBICOKYIO IIPOIYCKHYIO CIOCOOHOCTB 10 CPaB-
HEHMIO C BUTOIA ApOIL.

Kabenu éne 30anus:

OnroBonokoHHbIe Kabem: VIcIonb3yoTcs I JOMTOCPOYHbIX
Iepefay JaHHBIX Ha OOJIbIIINE PACCTOSAHMA, 00ecreurBas BHICOKYIO
CKOPOCTb Mepefiau JaHHBIX M YCTOMYMBOCTD K 97IeKTPOMarHUTHBIM
BO3[IEICTBUSM.

KabenvHoe nooknouenue:

[Mary-kabems: VICIIONB3YIOTCST I COENVHEHUS KOHEUHBIX
YCTPOVICTB € IOpTaMy Ha KOMMYTATOPaX WM PO3eTKax, HallpyMep,
IVLSL OJK/TIOUEHN ST KOMIIBIOTEPOB, IPYHTEPOB I APYIUX YCTPOMCTB.

Kabenu xorconu (Console Cables): ITpuMeHsA0TCS /11 MOTKITIO-
YeHVs KOMIIbIOTEPA MM YCTPOICTBA K CeTeBOMY 00OpPYOBAHMUIO
IV KOHGUIYPUPOBAHIS U YIIPAB/ICHIL.

Apxumexmypa xabeneii:

3Be3poobpasHasd apxXuTeKTypa: B OONbIIMHCTBE JIOKaTbHBIX
ceTell MICIIONb3YeTCs 3Be3000pasHasi apXUTEKTYPa, ITie BCe YCTPOii-
CTBA MOJK/TIOYAIOTCA K IIEHTPAIbHOMY KOMMYTaTOPY WM MapIpy-
TU3ATOPY.

KommyTaropsi

KoMMyTaTOpbl IIpefcTaBIAl0T COOOI KIIOYEBOM 9TeMEHT
B CTPYKType mokanbHbIX ceTel (LANS), obecrreunBas sdpdexTnBHOE
B3aVMOJIEIICTBIE MEX[Y PasTNIHbIMIU YCTPOIICTBAMU B CeTH. Bor
HECKOJIbKO OCHOBHBIX aCIIeKTOB, KaCalOIINXCsI KOMMYTAaTOPOB B JIO-
Ka/IbHBIX CeTAX:

Ponb koMMyTaTOpOB:

I[Ipamoe B3anmMopeiicTBre: KoMMYTaTOpBI ITO3BOJIAIOT YCTPOIi-
CTBaM B CeT OOLIATbCA HAIPAMYIO, UCKII0OYas HEOOXOZUMOCTD
B METOJJaX PaCChUIKM, KOTOPbIe XapaKTePHBI [/ YCTAPEBIINX TeX-
HOJIOTWIA.

YBemuyeHne mporrycKHolt crioco6HocTy: [T0CKOMbKY KOMMYyTa-
TOpbI HAIIPABJIAIOT JAHHBIE TOIBKO K 4/[pecary, OHM 00eCIednBal0T
0o7ee BBICOKYIO IIPOIYCKHYI0 CIIOCOOHOCTD IO CPaBHEHMIO C Xa-
©amu Y KOHLIEHTPAaTOPaMIL.

TexHomorusa KoMMyTaLmu:

ITakerHas xommyTanus (Packet Switching): Kommyraropsr yic-
THONB3YIOT MAKETHYI0 KOMMYTALMIO, I/ie JAHHBIE PasfieNAloTcs Ha
maKetbl, 4To obecreunBaer 6omee 3 deKTUBHOE UCIONb30BAHIIE
IIPOITYCKHOIT CIIOCOOHOCTI CETH.

Marucrpanbias kommyTanys (Store-and-Forward): B pexxnme
«XpaHeHM: U Iepefiadi» KOMMYTAaTOp IOy4aeT BeCh IakeT Hepes
€r0 OTIIPABKOIA, YTO IOBBIIIAET TOYHOCTD JOCTABKY JAHHBIX.

Bupipl KOMMYTaTOpPOB:
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Heynpasnsemble kommyTatopsl (Unmanaged — Switches):
I[IpocTsl B UCTIONB30BAaHNN 1 He TPeOYIOT KoHduryparm. OHu aB-
TOMATIYeCKII IIepechlIAl0T JAHHbIE MEXIY YCTPOICTBAMIL

Yipasisiembie kommyTtaropsr (Managed Switches): ITpegocras-
JIAI0T BO3MOXXHOCTb HACTPOMKY M YIIpaBleHyA QYHKIMAMY KOM-
MYTaTOpa, 4YTO 0COOEHHO BaXKHO B KPYIIHBIX CETAX.

Touku gocryma (Access Points):

obecreurBas 6eCIIPOBOJHYIO CBSA3D [/ MOOUIBbHBIX YCTPOIICTB.
BoT HeCKONbKO KIIOYEBBLIX ACNEKTOB, CBA3AHHBIX C TOUKAMU JO-
CTYIIa B JIOKa/IBHBIX CETAX:

Ponv mouex docmyna:

[Ipepocrasnenne GecrpoBogHoro focryma: OCHOBHas 3afada
TOYEK JIOCTYIIA 3aK/MI0YaeTCA B obecredeHny 6ecrpoBOHOTO CO-
e[IMHEHNA [ YCTPOIICTB, nopaep>xuBawmmx Wi-Fi.

YBe/mmuenne AnanasoHa cetu: ToUKM FOCTYIA PaCIIMPSIOT 00-
JIACTb IIOKPBITUA CeTH, IO3BOJIAA YCTPONCTBAM IOMKIIOYATBCA
K CeTM Ha OOJIBIINX PACCTOSAHMUAX OT IIPOBOJHBIX COSVHEHMUIL.

Texronoeuu 6ecnpo6o0Hol cs3u:

Cranpaprsl Wi-Fi: Toukn gocTyna NCHonb3yroT cTaHAApTHI 6ec-
IPOBOJHOII CBsi3M, Takye Kak 802.11ac mn 802.11ax, 4ytobs! obec-
e4nBaTh OBICTPYIO ¥ CTAGUIBHYIO Tlepefiady FaHHBIX.

JIByXuana3oHHble TOUKY gocryna: HexoTopble TOUKM jocTymIa
paboTaloT Ha ABYX YAaCTOTHBIX AuamnasoHax (2.4 Ty u 5 I'TL), yro
I03BOJIICT ONTYIMM3MPOBATb IPOU3BOAUTEIBHOCTD B 3aBICUMOCTH
OT YCTIOBMIT CETEBOTO OKPYIKEHILA.

Ynpasnenue becniposodHoti cembio:

KonTposs gocryna: Touku focTyia 06ecednBaioT yIpasieHe
JOCTYIIOM, OIIpefieNAs, KaKye YCTPOICTBA MMEIOT IIPaBO HOJKIIIO-
4aThCs K CETI.

BesomacHoctb 6GecripoBopiHOlt ceTn: Pean3anust METOJ[OB LIN-
¢posanms, Takux kak WPA3, momoraeT o6ecrequTh 6e30MacHOCTb
6ecrpOBOHOII Iepefiaun JaHHbIX.

Mapmpytisatopsi (Routers):

MapiupyTusaropsl IpefcTaBIAlOT COOOM  KIHYEBOIl 3rte-
MeHT MHPaCTPYKTypbl TOKaIbHBIX ceTeil (LANS), urpas BaxHyio
poIb B HampasieHyy Tpaduka ¥y obecredeHnn CBA3HOCTI MeXIY
ycTpoiicTBaMi. BOT HeKOTOpble OCHOBHBIE aCIEKThI JCIO/Nb30-
BaHMA MAPLUIPYTU3AaTOPOB B JIOKATbHBIX CETAX:

1. Ilepenaya JaHHBIX MEXy ycTpolicTBamu BHYTpu LAN:

Maprpytusaropst obecrneunBaor 3¢ (eKTHBHOE HALIPAB/IEHIIE
JaHHBIX MEXX[Y YCTPOIICTBAMI BHY TP JIOKA/IBHOII CeTH. ITO BKIIIO-
yaet B ce0s Hepefady MHGOPMALMU OT OFHOTO YCTPOIICTBA K JpY-
TOMY B IIpefie/iaX CeTH.

2. Ontumusanms Tpaduka:

Map1pyTusatopsl BbIOMPAIOT ONTHMAJIbHbIE MAPIIPYTHI IS
Iepefaun AaHHBIX BHYTPH CETH, YTO CIHOCOOCTBYeT Ooree ahdek-
TUBHOMY VCIIO/Ib30BAHNIO PECYPCOB 1 CHIDKEHMIO 3aJIePoKeK.

3. Hasnauennue IP-afipecos:

MapuipyTusatopbl UIpalT poib B HasHadeHuu IP-ampecos
YCTPOJCTBAM BHYTPM JIOKA/IbHOI CeTH, obecreumBas YHMKAIIb-
HOCTD UJIEHTV(UKATOPOB [/Is KKIOTO YCTPOIICTBA.

4. CerMeHTALSA CETIL:

IIyTeM MCIO/IB30BAaHNUA MapIIPYTU3aTOPOB MOXHO Pasie/lnTh
JIOKAJIBHYIO CeTb Ha Pas3/Ii4Hble CETMEHTDI, YTO TIOBBILIAET Oe3omac-
HOCTD ¥ 9 (PeKTUBHOCTD YIIpaBIeH s TPadIKOM.

5. Jocryn B ViHTepHer:

MapmpyTusaropsl obecrieunBaloT BbIXOf, B VIHTepHeT A
YCTPOJICTB B NOKAJIbHOII ceTH, BbIIOMHAA pyHKumio Network Ad-
dress Translation (NAT) mist mpeo6bpasoBanust 4acTHbIX [P-ajpecos
B O0II€OCTyIIHBIE.

6. besomacnocrs:

Bcrpoennble OpanaMaysphl i GyHKIMM O€30IaCHOCTY Mapli-
PYTU3aTOPOB IIOMOTAIOT 3ALIMTHUTD IOKATbHYIO CeTh OT HECAHKI[VO-
HUPOBAHHOTIO JOCTYIIA M BPEIOHOCHBIX aTaK.

7. Mapmpytusanysa mexay VLANs:

MapmpyTisaTopsl MOTYT MCIONb30BaThCA /I MapHIPYTH-
samuy Tpaduka MeXAy BUPTYaJbHBIMU JIOKQJIbHBIMYU CETAMU
(VLANS), 4T0 CIocOOCTBYeT CerMEeHTAlMM M YIpaBleHUIO Tpa-
¢buxom.

Vicnonb3oBaHue MapIIpyTU3aTOPOB B JIOKATIbHBIX CETAX CTa-
HOBUTCS BCe 00JIee BaXKHBIM B COBPEMEHHbIX CLIEHAPUAX PabOThI
C JaHHBIMY, obecreunBad 5QQPeKTUBHYI0 KOMMYHUKALMIO 11 Oe3-
OIIaCHOCTb BHYTPM CETEIl.

2. IIporoxonni JlokanbHbix Cereit:

HekoTopble 13 OCHOBHBIX IIPOTOKOJIOB, JICIIO/b3YeMbIX B JIO-
KaJIbHbIX CETAX:

Ethernet:

Omncanne: Ethernet siBnsieTcst ogHnM 13 Hanboree pacpocTpa-
HeHHBIX IIPOTOKONOB yoKanbHolI cetnt (LAN). OH ycTaHaB/mmBaeT
CTaHZApTHI GU3NYECKOTO COEHVHEHNA U METOLbI HOCTYIIA K Cpefie
Tepefauy JAHHbIX.

Xapakrepuctuku: Ethernet ncnonbayer metog CSMA/CD (Car-
rier Sense Multiple Access with Collision Detection) ans ympas-
TleHNs TOCTYIOM K Cpefie Tlepefiady JAHHBIX, YTO MO3BOJIAET Pas-
JIMYHBIM YCTPOIICTBAM KOHKYPUPOBATD 3a HOCTYII K CETIL.

Wi-Fi (802.11):

Omncanne: IIporokon Wi-Fi mpegocrasnser GecrnpoBopHyo
CBS3b B IOKA/IbHBIX CETAX, II03BOJIAA YCTPOICTBAM HOKII0YAThCA
K ceTn 6e3 MCIIOMb30BaHMsI HU3IIECKIX Kabeteli.

Xapaxrepuctuku: Cranpmaptel Wi-Fi, Takme xak 802.11ac
u 802.11ax, ompefendioT IapaMeTphl OeCIIPOBOIHOI CBA3Y, TaKye
KaK YaCTOTHbIE JVIaIla30HBbI 1 IIPOIYCKHYIO CIOCOOHOCTb.

TCP/IP (Transmission Control Protocol/Internet Protocol):

Onncanne: TCP/IP ABnseTcs OCHOBHBIM IIPOTOKO/IOM /ISl MH-
TepHeTa Il MHOTHX JIOKa/IbHBIX ceTell. OH BK/IIOYaeT B cebs 1B OC-
HOBHbIX IpoTokona: TCP pyi ynpasnenns nepegadeii aHHbIX 1 [P
JULS MapIIPY TU3ALMY U afIpeCaliniL.

Xapakrepuctuky: TCP obecrednBaeT HafIeXKHYIO ¥ YIIOPALO-
YEHHYIO TIepefjauy JAHHBIX, B TO BpeMs Kak IP oTBeyaeT 3a Mapipy-
TU3ALMIO U A/JPECALNIO IAKETOB JAHHBIX.

ARP (Address Resolution Protocol):

Omucanne: [Tporokorn ARP ncrionpsyeTcst Aist mpeoOpasoBaHis
IP-appecoB B pusngeckrie MAC-afipeca B IOKaJIbHBIX CETAX.

Xapakrepuctuku: ARP momoraer ycTpoiicTBaM ONpefenuThb
MAC-apipeca ipyTyX YCTPOJCTB B CETH [/l KOPPEKTHOI Hepefadn
JJAHHBIX.

ICMP (Internet Control Message Protocol):

Omnucanne: ICMP ycrionpsyeTcst /st OTIPaBKU COOOMIeHMIT 00
oumobKax ¥ yIpaB/leHIs CeTeBBIMU ONepalaAMY, TaKUMI KaK Te-
CTMpOBaHIe JOCTYIHOCTY y3/I0B ceTH (ping).

Xapakrepuctuky: ICMP obecrieunBaeT fUarHOCTHKY U YIIpaB-
JIeHIIe CeThIO Yepe3 OTIPABKY CIelNa/bHbIX COOOLIEHMIL.
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SNMP (Simple Network Management Protocol):

Omucanne: SNMP ncnionb3yetcs i1 yAaeHHOTO MOHUTOPYUHTA
U yIIPABJIEHNS CeTEBBIMI YCTPOICTBAMY B JIOKAIbHBIX CETAX.

Xapaxrepuctuki: SNMP 1o3BonseT aMUHUCTPATOPaM OTCIIe-
XKUBATb CTAaTyC 1 KOHQUTYPALIIO CeTeBBIX YCTPOVICTB.

7. DHCP (Dynamic Host Configuration Protocol):

Omucanne: DHCP aBromarmyeckn HasHauaeT IP-ampeca
1 IpyTHe ceTeBble TapaMeTphl YCTPOICTBAM B IOKA/IbHOI CeTI.

Xapaxrepucrykn: DHCP ympouaer mporecc KOH(pUryparpmu
CEeTeBBIX YCTPOIICTB, fieast UX 6o/ee JOCTYIHBIMIL IS MCIIO/Mb30-
BaHMA B JIOKA/IbHOI CETI.

3. YpaBiieHue ceTbio

MOHNUTOPYHT CeTH:

Omucanne: MOHUTOPMHT CeTH BKIIOYAET B Ce0s MOCTOSHHOE
OTC/IeKVBAHME aKTUBHOCTH, IPOU3BOLUTENIBHOCTH M COCTOAHIA
YCTPOJICTB B JIOKA/IbHOJ CETH.

3HaveHne: [103Bo/LAET ONEPaTUBHO BBIAB/IATD IPOOIEMBI, aHa-
MU3VMPOBaTh WCIIOMb30BaHME PECYypCOB U IIpeoTBpallaTh cOHou
B paboTe ceTn.

Konduryparms ycrpoitcTs:

Onucanne: KoHdurypammsa ycTpoiicTs BKIOYaeT B ceOs ycTa-
HOBKY ¥ ONITMMN3ALMI0 IIAPAMETPOB CETEBOro 000pyHZOBaHIA,
TaKJX KaK MapIIPyTH3aTOPbI, KOMMYTaTOPBI M TOUKM JOCTYIIa.

3Hauenne: ObecrednBaeT MPaBUIbHYI0 PabOTy ceTeBOro 060-
PYHOBaHMA ¥ COOTBETCTBIUE €r0 HACTPOEK TpeOOBaHMAM OM3Hec-
IIPOLIeCCOB.

Yipasienue 6e30macHOCTBIO:

Omucanne: YpasyeHne 6e30IaCHOCTbIO BKIIOUYAeT B cebst pea-
NUBALVI0 MONMUTHMK 0e30IMacHOCTY, MMQpoBaHMe NAHHBIX, KOH-
TPOJIb JOCTYIIA ¥ MOHUTOPYHT YIPO3.

3Havenye: [apaHTHUpyeT 3alMUTy KOHQUEHINATBHOCTH 1 Iie-
JIOCTHOCTY JAHHBIX, a TaKKe IPeJOTBpAILaeT HeCaHKIMOHUPO-
BaHHbII JOCTYII K CETI.

YipasieHne IPOIYCKHOI CIIOCOOHOCTBIO:

Omcanye: Ypapienyie IPOITYCKHOM CIIOCOOHOCTBIO BKTIOYAeT
B ce0s MOHMTOPVHI ¥ ONTYMMM3ALMIO IIPOV3BOAUTENILHOCTI CETH
st obecrieden s 3 deKTIBHOI Tepefayult JAHHDIX.

3uauenne: ObecneunBaeT CTabMIBHOCTD U BHICOKYIO IIPOU3BO-
IUTEIbHOCTD CETH, IPeJOTBPAILas y3Kie MecTa i COOM.

4. Pa3HOBUTHOCTY TOKA/TbHBIX CeTel

YipaBieHye KOHQUIYpaLVAMIL:

Omnmcanue: YrpaseHye KOHGUIypauusmMu BKIoYaeT B ce6s co-
XpaHeHIe, pe3epBIpOBaHIie 1 BOCCTAHOB/IEHVe KOHUTYpaImit ce-
TEBOT0 000PYIOBAHNA.

3uauenve: [IpegoTBpaliaeT moTepio HaCTpoeK mpu cO0sIx, obec-
eunBaet GbICTPOE BOCCTAHOBIEHYIE ITOC/IE MHIIMEHTOB.

Ynpasnenne IP-agpecamn:

Ommcanne: YnpasneHue IP-agpecamm BkmoyaeT B cebs Ha-
3HaueHue, OTCKMBaHMEe ¥ pesepBypoBanue IP-ampecos mia
YCTPOJICTB B CETH.

3uauene: ObecreunBaeT NpaBUIbHOE PYHKIMOHIPOBAHIIE Ce-
TEBOTO ajpecayu 1 usberaer KoHPnukros [P-agpecos.

Ynpasrnenne n3MeHeHUAMIU:

Ommcanue: YrpasieHye I3MeHeHIAMY BKIIOYaeT B cebs JOKY-
MEHTMPOBaHIe, KOHTPO/Ib 11 BHEIpeHNE VI3MEHeHNII B CeTeBYIO MH-

dpactpykrypy.

3uauenme: [IpefoTBpallaeT MOTEHIMAMbHBIE COOM 1 0becteyn-
BaeT CUCTeMATI4eCKOe BHepeHe I3MeHEHMIL.

Cerb kiment-cepsep (Client Server LAN):

Ompenenenue:

CeTb K/INEHT-cepBep IPEACTaBIsAeT COOON apXUTEKTYPHbI
TOIXOJ, B JIOKA/IIbHBIX CETAX, Tie cepBep IPENOCTaB/IAeT Pecypchl
¥ YCTTYTH,  KITMEHTBI 0OPAIAlOTCS 33 STUMM PeCypCaMI.

XapaKTepUCTHUKI:

Poru ycrpoitcts: CepBepsl 06ecreunBaoT LeHTPaIN30BaHHBII
[OCTYI K pecypcam (parima, IPUIOKEHNsM), @ K/INEHTbI 3aIpa-
IIVBAIOT )1 VICTIONb3YIOT STI PECYPCHI.

besonacnocTp: IlenTpanusoBaHHbIl KOHTPOIb JOCTYIA K pe-
CypcaM, 4TO TOBBIIIAET O6e30MaCHOCTh CUCTEMBI.

Yipasnenue: [leHTpanu3oBaHHOe yIpaB/IeHne pecypcamu i 06-
HOBJICHAMY CUCTEMBL

IIpuMeHeHNe B COBPeMEHHbIX CILIEHAPVAX:

CeTu KMeHT-cepBep MIPOKO HIPUMEHSIOTCSA B KOPIIOPATHBHBIX
OKpYXeHMAX A obecriedenus 9¢QeKTUBHOrO yIpaBleHNus JaH-
HBIMI U PECYPCaMIL.

CeTb «paBHbIi1 K paBHOMY» (Peer-to-Peer LAN):

Omnpenenenne:

CeTb «paBHBIIT K PABHOMY» IPEfCTAB/IsIET COOOIT MOJIETIb, B KO-
TOpOIt BCE YCTPOICTBA B CETV MIMEIOT OfYHAKOBBIE IIPaBa J1 MOTYT
B3aVMOJIeJICTBOBATDh HATIPAMYIO APYT C APYroM 0e3 LeHTPabHOro
cepsepa.

XapaKTepUCTHUKI:

Poru ycrporicTs: Bee yerpoitcTBa B ceTu paBHBI MeXAY co60it
Y MOTYT JI€JiCTBOBATD KaK K/IMEHTBI ¥ CEPBEPBI OLHOBPEMEHHO.

Heuenrpamsamya: OTCYTCTBME LIEHTPATBHOIO Y37a YIpaB-
JIeHN, 4TO obecredyBaeT IMOKOCTb U IPOCTOTY CETH.

besomacHoctb:  OTCYTCTBME II€HTPAajbHOTO KOHTPOJA, YTO
MO>KET IIPUBECTI K CTIOXKHOCTSIM B 0becriedeHn 1 6e30ImacHOCTI.

IIpumeHeHNe B COBpPEMEHHBIX CLIEHAPYAX:

CeTy «paBHBII K PaBHOMY» LIMPOKO WCIONb3YIOICA B He-
OonbuIx oycax 1 JOMAIIHNUX CeTAX, Iie He TpeOyeTcs LieHTpaIu-
30BaHHOE YIIPaBJIeHIe PeCypCaMIL.

Certp Token Ring (Token Ring LAN):

Ompenenenne:

Cetp Token Ring mcronbayeT TOIONOTHIO KOMbLI, I/ie JaHHbIE
TepefATCA O KOMbLEBOI CETH C MCIIONIb30BAHMEM TOKEHa, IIPefo-
CTaB/IAA KOKJOMY YCTPOJICTBY IPABO TIepefadL.

XapaKTepuCTUKM:

Tononorusa: Komnblesas Tomonorys, Ife Kaxkpuoe YCTPONCTBO
MIMeeT [1Ba COcefia /A Tepefjault JAHHBIX.

Mertop nepepaun: Vcronb3oBaHye TOKeHA M/ KOOPAMHALVIN
IOCTYTIa K Cpefie Tepefiauy JaHHBIX.

ITpousBoputenbHoCcTh: IloBbINIeHHAA 9 (EKTUBHOCTD IIepe-
Jlauy TaHHBIX B KOJIBLIEBOI CETIL.

IIpuMeHeHVe B COBpeMEHHBIX ClieHapHsAX:

Ceru Token Ring cTanu MeHee pacpoCTpaHEeHHBIMI, TOCKOTBKY
HX 3aMeHSI0T 60/Iee COBPeMEHHBIE TeXHOOrNH, Takue Kak Ethernet.

I[TpoBopHast mokanpHast cetb (Wired LAN):

Ompenenenne:

I[IpoBopnHast MoKa/IbHAs CeThb BKII0YaeT B ceOs huaidecKe Ipo-
BOJIa (KaK IPaBU/IO, MEJHbIE VI BOTIOKOHHO-ONTIYECKMe) IS Tie-
penayy JAHHBIX MK YCTPOIICTBAMM.
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XapaKTepuCTUKIL:

Cpena nepepaun: VcrnonbsoBanue GpU3MuecKuX IMPOBOAOB I
Tepefadn JaHHbIX.

[Ipomyckuas cocobHocTh: OOBIMHO 0becmednBaeT Ooree Bbl-
COKYI0 TIPONTYCKHYI0 CTOCOOHOCTD IO CPAaBHEHMIO C GecIpoBOf-
HBIMI TEXHOTIOTSMIL

BesomacHoctb: ClO>KHee MOABEPTHYThCSA HECAaHKIMOHMPOBAH-
HOMY JJOCTYIIY II0 CPAaBHEHUIO C 6ECIIPOBOHDBIMIL CETAMIL

[IpyMeHeHNe B COBPEMEHHBIX CLIEHAPHAX:

ITpoBOpHbIE CETI MNPOKO UCIOMB3YIOTCS B O(ICHBIX 3TAHISX,
IIeHTpax 00pabOTKM JAHHBIX U IPYIUX MeCTaX, e TpedyeTcs Bbl-
COKasl IPOITYCKHAsI CIIOCOOHOCTD U CTAOUIBHOCTD COEMVIHEHIIS.

BecniposoxnHast noxanbHast cets (Wireless LAN):

Ompenenenne:

BecripoBoHas /OKanbHas CeTb IepefjaeT MNAHHBIE MEXIY
YCTPOICTBAaMIL depes PafgHOBONHBI, (€3 MCIIOb30BaHNs (u3Ide-
CKVIX IIPOBOJIOB.

XapaKTepuCTuKIL:

Cpena mepenaun: becripoBopHas mepeaya NaHHBIX depes pa-
JIVIOBOJTHBL.

[nbxocts: ObecneunBaer cBOOOAY MEPEABIDKEHNS YCTPOICTB
B IIpefie/iaX 30HbI OKPBITHS.

[IpomyckHas crioco6HOCTb: OOBIMHO HIDKE, YeM Y HPOBOJHBIX
ceTell.

[IpuMeHeHNe B COBPEMEHHBIX CLIEHAPMAX:

BecripoBopHbIe CeTU LIMPOKO UCIOMB3YITCA B ohucax, aspo-
HopTax, Kade 1 JOMAIIHIX CeTSX A7 0becredeHust TMOKOCTH U MO-
OUIBHOCTH YCTPOICTB.

OG6nagno-ynpas/isieMass JIOKA/IbHAs  CeTh
LAN):

Ompenenenne:

Ob6nauHo-ypap/iseMas TOKa/IbHasA CeTb JMCMOIb3YeT 0O/MIadHbIe
TeXHOJIOIMM /sl YIPaBIeHUs ¥ MOHMTOPMHTA ceTeBOil MHppa-

CTPYKTYPBL
XapaKTepyuCTUKM:

(Cloud-Managed

Yupasnenue: LleHTpanusoBaHHOe yIpaBieHue Yyepe3 0OIaqHble
CepBMUCBI.

Macurrabypyemocts: JIerkocTh B MaCIITAOMPOBAHMM 11 YIIPaB-
JIeHNH GOTIBIINMU CETAMI.

HocTynHOCT: BOSMOXXHOCTD yHpaB/IeHNS CEThIO YNAEHHO
Yyepes IHTEPHeT.

[IprMeHeHVe B COBPEMEHHBIX CIIeHAPVAX:

O6na4yHo-yIpaBseMble CeTU CTAHOBATCA Bce 6omee MOMyILp-
HBIMIL [/I TIPERIPUATHI, THe TpebyeTcs TMOKOCTb, MaciuTabupye-
MOCTb 1 ya/IeHHOE YIIpaB/ieHHe.

5. bynmymiee moKanbHbIX CeTelt:

Jloxanbubie cetn (Local Area Networks, LANS) sBnsiorcs He-
OTBEM/IEMOIl YaCTbI0 COBpeMeHHOI MH(MOpMAIUOHHON uHbpa-
CTPYKTYpPbI, I UX POIb TPORO/KAET PACTV C Pa3BUTHEM TEXHO-
JIOTWIA.

1. Vinterpauus Vureprera Beweit (IoT):

C passutuem koHuenuuy VHTepHeTa Bemelt, mokanbpHbIe ceTn
CTAHOBATCA K/TIOUEBBIM 37IEMEHTOM JI/IS CBA3U U YIIPaBIeHNA yM-
HbIMM ycTporicTBamu. OT fOMallHell aBTOMAaTM3alyM [0 MHJY-
crpunt 4.0, LANs urpaior BaXHYH ponb B ObecIedeHuM CBS3M
MEX]Y YCTPOICTBaMIL.

2. Cetn 5G:

Buenpenne TexHonornu 5G IIpMBHECeT 3HAYMTETbHBIE M3Me-
HeHJA B JIOKA/IbHble CeTH. BbICOKasA CKOPOCTD Iepefady JAaHHDIX,
HIU3Kasg 3aJiepyKKa 1M O0JIbIIasd eMKOCTb CeTH PacIIMpAT BO3MOX-
Hocty LANS, obecrieuniBas 6ojee GLICTPYIO 11 HaJIeXKHYIO CBA3b.

3. Bupryammsanya u O6naynble Peenyis:

TexHOMOrMY BUPTya/MM3aLMM TOKATbHBIX CETel 11 TIePeXof K 06-
JIAYHBIM peIIeHNAM YIPOCTAT yIpaBeHMe PecypcaMi, MOBBICAT
rubkocTb 1 obecreyar Goree BHICOKMIT ypOBeHb 6e30macHoCTI. ITO
TaKXKe CrocoOCTBYeT MACIITAOMPYeMOCTH ¥ YIPABIEHUI0 OOIb-
My 06'beMaMl JaHHbIX.

4. Vickyccrennsiit Mnteekt (Al) B JIoxambabix CeTsx:

[IpuMeHeHNe MCKYCCTBEHHOTO MHTEIIEKTA B 0O/IACTY CETEBBIX
TEXHOTOIMIT 6yfeT CIOCOOCTBOBATh ABTOMATU3ALNY YIIPaBIeHNU
CeTsAMU, OOHAPY)XEHNMIO YTPO3 U ONTUMMUSALMUYN IIPOM3BOLUTEID-
HOCTI. DTO CO3TACT O0/Iee MHTE/UIEKTYA/IbHbIE U CAMOA/IAIITUBHbIE
JIOKJIbHBIE CETH.

5. bnokuerts g besomacHocTu:

Vcnonb3oBaHye TeXHONOIMM GMOKYEITH I obecrieyenns 6es-
ONACHOCTY JIAHHBIX B JIOKAJIbHBIX CETAX CTaHeT Bce 6oree pacmpo-
CTpaHeHHBIM. BrokueiiH obecrieunBaeT Hafie)XHOE U HeM3MEHHOE
XpaHeHMe MHPOPMALVN, YTO KPUTUYECK) BaKHO JULL 3alUTHI OT
KuOeparak 1 HeCaHKIMOHMPOBAHHOTO JOCTYIIA.

6. IIpenmymectsa u Hegocratku JlokanbHbix Cereit

ITpenmymiectsa Jlokanbubix Cereii:

1. Boicoxas Cxopoctb Ilepenaun JlaHHBIX:

JlokanbHble ceTy 00ecIednBaOT OBICTPYIO IMepefady JaHHBIX
MEX/y MOAKIIYEHHbIMI YCTPOICTBAMM, 9TO ObecrednBaeT 3¢-
bexTHBHOE B3anMofieiicTBue 1 00MeH nHPpopMmarimeri.

2. O6umit Pecypc Pecypcos:

OHu II03BOTIAIOT COBMECTHO MCIIONBb30BATh PECYPCHI, TAKME KaK
IIPYUHTEPBI, CEPBEPHI M MHTEPHET-KaHAIbl, YTO MOBBIIIAET ddeK-
TUBHOCTb U 9KOHOMUT PECYPCBHL.

3. ITpocrora O6CmyXMBaHMA:

Jloxa/ibHbIe CeTH 00/TafaloT OTHOCUTENIBHOIL IIPOCTOTOI 00CIy-
JKMBAHVA, 0COOCHHO B CpaBHEHUN € 60/Iee KPYIHBIMU CETAMIL.

4. JlerkocTb Pacmmpenns:

Bo3MOXXHOCTb pacumMpenns U fobaBleHNs HOBBIX YCTPOICTB
B ceTh fienaet LAN rubxum 11 Maciutabupyembim.

5. Yny4mennaa besomacHocTs:

CoBpeMeHHbIe TeXHONOTVM 00ecredyBaloT BHICOKIII yPOBEHb
0€30I1aCHOCTY, 3allyIas JaHHble OT HeCAHKIMOHUPOBAHHOTO J0-
CTyma.

Henocrartku JIokanpubix CeTeir:

1. Orpannyennas Teorpadus:

Jloka/bHBIe CeTH IpefHA3HAYeHDI [ OrPaHMYEHHON Teppu-
TOpUY, YTO O3HAYAeT, YTO OHY He MOIYT obecIednBarb CBA3b HA
OorblIINe PACCTOSHIISA.

2. 3aBucumoctsb ot Pusideckoit VIHdpacTpyKTypsL:

Ins dyuximonvposarmst LAN Tpebyetcs dusmdeckas nndpa-
CTPYKTYpa, BKII04ast Kabemt i 060pyI0BaHIe, YTO MOKET CO3[ATh
JIOTIOTTHUTE/IbHbIE 3aTPATBL.

3. Orpannyennble Pecypcr:

CoBMeCTHOE JICIIONIb30BaHNe PECYPCOB TAKXKe MOXKET IIPYBECTI
K KOH(IMKTaM M OTPaHMYEHHOI JOCTYIHOCTY B HEKOTOPBIX CITy-
Jasx.
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4. CTo)XHOCTD YIIpaB/IeHN:

C yBenmdenyeM pasMepoB CETU MOKET BOSHUKHYTb C/IOKHOCTD
yIpaBIeHus u ob6CTyKuBaHus, Tpebys Gomee CTOXKHBIX CHCTEM
YIIpaB/IeHNS.

5. Pucku besonmacnoctu:

IIpy HeOCTATOYHON 3aIyTe JAHHbIE B IOKAJIbHOM CETU MOTYT
TIOABEPraThCs PUCKY KnbepaTak 1 yTeuex.

3akmouenue:

B saBepmienye [aHHOM HAayYHON CTaTby O JOKAIbHBIX CETAX
MOJKHO CKa3aTbh, YTO OHY IIPE/ICTAB/AIOT €00011 >KM3HEHHO BaXKHbII
KOMITOHEHT COBPEMEHHOI MHQPOPMAIMOHHON MHPPACTPYKTYPHI.

JIureparypa:

SAEEaER i

I[IpemocraBnas 9 dekTUBHBLA CIOCO6 0OMeHa JaHHBIMU U Pecyp-
CaMyl MeX[y IOAKIOYEeHHBIMY YCTPOIICTBAMI, OKA/TIbHBIE CETI
CIIOCOOCTBYIOT yy4leHNIo 3¢ ek TUBHOCTU pabOTHI 1 0becreun-
BaioT 00JIee KaueCTBEHHOE B3aUMOJIeIICTBIE.

HecMoTps Ha IOCTOAHHBIE YIyYLIEHNUSA B TEXHOMOTMM CETelt,
II0/Ib30BATE/SIM BOXHO OBITb OCBETOM/ICHHBIMHU O BBI3OBAX I OT-
BETCTBEHHOCTSIX, CBA3AHHBIX C IKCIUTyaTaLiieil 1 00CTy)KUBaHIeM
JIOKa/IbHBIX ceTelt. [TyTeM IPUHSTUA MyqIINX HPAKTUK B 0671acTH
6€30IaCHOCTIL 1 yIIPABTIEHIS MOXKHO JOOUTHCS MAKCUMAJIBHOI BBI-
TOJIbI OT MCIIO/Ib30BAHNA IOK/IbHBIX CeTell 1 M30eKaTh BO3MOXKHBIX
npobreM.
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TEXHUYECKUWE HAYKU

"epCHEKTMBbI pa3BUTUA CUCTEM U CPEACTB KOMMNJIEKCOB
c 6ecnuNoTHLIMK NeTaTeNbHbIMU dafnaparamu

Bapnamos Anekcanap Cepreesuy, KaHgmMaaT negarornyeckux Hayk, AOLEHT;
Cepbix ApTéM BAyecnaBoBuY, CTYAEHT;

bauypuH lanun Cepreesuy, cTyaeHT
BoeHHblit yueGHO-HayuHblit LeHTp BBC «BoeHHo-Bo3aywwHas akagemus umenn npodeccopa H. E. Xykosckoro u H0. A. Tarapunay, gunuan 8 r. Yensibuxcke

B nacmoswjee spems becnunommvie nemamenvhvte annapamul (BIIJIA) cmpemumenvro npuobpemarom nonyaspHOCHb U WUPOKO NpU-
MeHIOMCS 8 PASIUUHBIX CHEPAX, BKIOUAT B0EHHY10, 2PANCOAHCKY10 U HAyuHyto obnacmu. Ocoboe 6HUMAHUE YOeTTEMC PASBUMUI0 CLICHIEM
u cpedcms komnexcos ¢ BITTA, max kax amo A6/1emcst 00HOLL U3 K04e6bix COCMABTIOU4UX 071 IPPeKMUBHO20 UCHONDI0BAHUS U UHMe-
epavuu BITTA 6 pasnuunvix 3adauax. Tema nepcnekmus pazsumust cucmem u cpedcms komnexcos ¢ BIIIA sensiemcs akmyanvHoti U 8bi3bl-
8aem uxmepec y WiUpoKozo Kpyea cneyuanucnos 8 Uiy nomeHyuana u 603MoxcHocmetl, Komopole oHu npedocmasnsiom. B 0annoti nay4roil
cmamve paccMmampusaomcs OCHOBHble HANPABNIEHUS U NpoOneMbl pasUMUs cucmem u cpedcme xomniexcos ¢ bIIIA, a maxxe aHanusu-
PYI0OmMCs nepcnexmussl ux npumeHerus 6 6yoyuiem. bonvuioe 6HuMAHUe 6yOem yoeseHo aHANU3Y CYUECNBYU4UX HPOOeM U UX peuteHu,
a maxoke npeosiazarmcs PasutHble Nymu yyduleHus dPexmusHoCmu u GyHKUUOHATLHOCMU cucmem u cpedcms Komnekcos ¢ BITIA.

Kniouesvie cnosa: BITIA, mexHonozuu, paspadomku, nepcnekmugol passumus.

OCHOBHaH YaCTb MCCTIE[OBATENLCKON pabOThI Ha TeMY MepCIIeK-
TUBBL Pa3BUTHS CUCTEM ) CPECTB KOMIUIEKCOB C OeCIMIoT-
HBIMI JTeTaTenbHbIMH ammapatamu (BITIA) 6ymer Bmouath crie-
JLyIoLIye Pasfiebl.

Tema HayyHO! CTaTbyM O MEPCHEKTMBAX PA3BUTHA CHUCTEM
u cpenctB KoMitekcoB ¢ BIUIA (6ectmmoTHbIMK JIeTaTebHbIMM
alrmaparaMit) AB/IAETCS aKTYaIbHOI [10 HECKONBKIUM IIPUYIHAM.

Bo-nepsbix, BITIA B mocnenHue fecATHIeTHs CTanu Bce 6onee
PAaCIpOCTpaHeHHBIMM U BOCTPeOOBAHHBIMU B PAasTUYHBIX OT-
pacnax. OHM WCTIONb3YIOTCA B BOEHHBIX ONEpalMAX, IPaK/aH-
CKOIl aBMalyl, CENIbCKOM XO3/ICTBE, MOHUTOPUHIE OKPY>KAIOLIEH
Cpefbl U IpouMx oOnmacTsAX. PasByuTie 1 COBEpIICHCTBOBAHME CU-
cTeM 11 cpeficTB KoMITekcoB ¢ BITJIA mo3BonsioT moBbIcuTb 3¢ dek-
TUBHOCTD VX UCIIOJIb30BAHYIA B Pas/INYHBIX Cepax AesTeNbHOCTI.

Bo-BTOpBIX, COBpeMeHHbIe TEXHONMOTMM M PaspaboTKu B 06-
IaCTY ABYALH, S/IEKTPOHVKI U TIPOTPAMMHOTO 06eCIiedeH st CIo-
COOCTBYIOT Y/IYYIIEHNIO XapaKTePUCTUK 1 BO3MOXKHOCTell BITIA.
HoBble Mopenyt MOTyT OIlepupoBaTh Ha OOJBIINX BBICOTAX, VIMEIOT
OOJIBLIYI0 IPY30MOTBEMHOCTD, JA/IBHOCTD IIO/ETA U BpeMs aBTO-
HOMHOII paboThL. Kpome TOro, passutiue JaT4MKOB ¥ CEHCOPOB 10~
3BOJIsA€T COOMpaTh 6oblie 1 6O/Iee TOYHBIX JAHHBIX, @ YIyUILeHe
QITOPUTMOB 06paboTKY MHbOpMaLuy — 3¢ deKTIBHEe NCIIOMb30-
BaTb MOTyYeHHbIE PE3Y/IbTaThL.

B-tpeTbux, cucremsl u cpefcta Komiiekcos ¢ BITIA umeror
0OTIBLIION TOTEHIMAN IS PelIeHNs psAfa aKTyalbHbIX 3afad. Ha-
IIpyUMep, B BOGHHOI cepe OHM MOTYT MCIONMb30BAThCA /I pas-
BEMKM, HaBeleHMs OTHS, MOWMCKA ¥ CraceHns, 06eCKOHTAKTHOTO

MMHMPOBaHUA ¥ MPOYero. B rpakpgaHcKoil aBuanyy 1 CembCKOM
xo3diictBe BIIIA MOTyT MpUMEHATbCA A7 KOHTPOMA COCTOSHUA
u 06cmyXuBaHNA MHQPACTPYKTYPBI, MOHUTOPUHIA IIONE 1 IIO-
CEBOB, OLIEHKI TOBPEX/EHMIT OT CTUXUITHBIX OeCTBUIT U APYIUX
3aad.

Hakonern, paseutie cucteM U CpefcTB Kommnekcos ¢ BITJIA
UMeeT MPAKTUYECKyl0 3HAUMMOCTb M MOXKET IPMHECTH Cylle-
CTBEHHYIO BBITOZ[y KaK 3KOHOMMYECKYI0, TaK M 3KONOIMYECKYIO.
Bonee apdexrnsHoe cnionb3osanne BITJIA mosBosieT COKpaTuTh
3aTpaThbl Ha BHIIIOJIHEHNE OIpefleNeHHBIX 3a/la4, YMEHBIINTD PUCKI
JUIA OIIEpaTOpOB ¥ MMHMMM3NPOBATh BO3JENICTBME Ha OKpyXKa-
fontyto cpeny. OfHAaKO LA JOCTVDKEHNA 9TUX Pe3y/IbTaToB Heo0Xo-
VMO TIPOJOJDKATD MCCIIeNOBAHNA Y Pa3paboTKI B JAHHOI 00/TacTI.

TakuM 06pasoM, aKTyalTbHOCTb TeMbI HAyYHOI CTaTbU O Tep-
CIIEKTVBAX PasBUTHA CHCTEM U CPeACTB KoMiUtekcoB ¢ BITIA o6-
ycnoBnieHa poctoM cripoca Ha BITIA, pasButyeM TexHOMOTMit 1 11O-
TEHIMaJIOM COBPEMEHHBIX CUCTEM M CPEJICTB, a TAKXKE NPAKTUIECKON
3HAYMMOCTBI0 ¥ 9KOHOMIYECKOII BHITOION OT VIX MCTIO/Tb30BAHNAL.

Jlanee paccMoTpum artambl paseutyA ¥ uHTerpanmu BITJIA
B Pa3/IMYHBIX Cepax e TeNbHOCTI.

PasBurtie BITIA (6ecninoTHBIX /IeTaTeNbHbIX AMAPaToOB) I UX
MHTETpalst B pas/mdHble chepbl IMEIT OTPOMHOE 3HAYeHNUe /IS
cOBpeMeHHOT0 06mecTBa. OHM OTKPHIBAIOT HOBBIE BO3MOKHOCTIH
¥ pelaloT MHOXECTBO IIPOO/IEM B Pa3IU4HBIX 00/IACTAX.

Bo-nepsbix, BIIJIA urpaior BaHYI0 pOZIb B BOCHHOII cdepe.
OHM MOTYT BBINOMHATb pasBelblBaTeNbHbIE 3afaul, HaOMIOfATh
3a BparoM, IaTpyaupoBaTh TePPUTOPUIO M YYACTBOBATDH B OIlepa-
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uysax 6e3 yuactus munoTo. BIT/IA 103BOMAIOT CHIDKATh PUCKY IUIA
KU3HU BOEHHOCTY)KalllMX M BBIABIATH YTPO3bl B pealbHOM Bpe-
MeHI.

Bo-Bropeix, BIUIA Hammm mnpuMeHeHMe B TPaKHFAHCKOM
aByaryy. OHM MOTYT MCIIO/Ib30BAaTbCA /1A MOHUTOPMHTA U 00-
C/IelOBAHNS PA3/IMYHBIX 0OBEKTOB, TAKMUX Kak HedTerasosble TPy-
6OIPOBOJBI, IMHUY SIEKTPONepead, XelesHble JOPOTY U Jaxe
crpourtenbHble 06beKTbl. BITJIA Taxske MOTYT ObITb MCIIOMb30BaHbI
B IIOMICKOBO-CIIACaTe/TbHbIX ONePaNAX, CETbCKOM X03IICTBE I 9KO-
noruy, obecreunBas 3PpGeKTUBHOE M AKKypaTHOE BBIIIOJHEHIE
CIeLa/IM3MPOBAHHbIX 3a7a4.

B-tperbux, passutue BITJIA croco6cTByeT pasBUTHIO MHHO-
BallMil M HOBBIX TeXHOMOrMiL. VX cospjaHue TpeOyeT MHTErparyu
TaKMX HAyYHBIX OOMAcTell, KaK aBUAIMA, S/MEKTPOHUKA, IIPO-
rpaMMHOe obecriedeH e 1 MCKYCCTBEHHBII MHTE/UIEKT. ITO CO3/jaeT
BO3MOXXHOCTH JUI1 COTPYJHIYECTBA J 0OMeHA 3HAHMAMY MEXIY
Pa3MIIHBIMU OTPAC/LAMY U HAYIHBIMY TPYIIIAMIL.

Haxoner, passutue BITJIA MOXeT CyliecTBEHHO OBBICUTS 3¢-
(eKTUBHOCTD 1 SKOHOMITYECKYI0 BBITO/Y BO MHOTHX OTpaciax. OHu
MOTYT CHM3UTb 3aTpaThl Ha TPYOEMKNE 3afjaull, MOBBICUTb TOY-
HOCTb 1 CKOPOCTb BBIIIOMHAEMBIX PaboT, a TaKXKe YIyqlnTh Oes-
OTIACHOCTD M Ka4eCTBO MX BBITIO/THEHMA.

B nenom, passutue BIJIA m ux mHTeTrpanyua B pasnuyHble
cepbl UMEIT 3HAYNTEIbHOE 3HaYeHMe A obmectBa. OHM Ipe-
JIOCTABJIAIT HOBbIE BOSMOXXHOCTH U PEIIAT IPOOIEMbI, KOTOpbIE
paHee ObUTM HefocsATaeMbIMU VM orpaHmdeHHbIMI. BITUIA MoryT
3HAYNMTE/TBHO M3MEHWUTD HAIIY XXI3HD U CIIOCOOCTBOBATD IIPOTpeccy
B Pas/IMYHBIX 00/IACTSX.

KitoueBble HanpaByieHNA pasBUTIA OeCIIIOTHBIX JIeTaTebHBIX
arrmapatoB (BIT/TA) u 1X KOMITIEKCOB BKITIOYAIOT B CEOSL:

1. YBenmmyeHue aBTOHOMHOCTM M JymTenbHOCTM monera. Oc-
HOBHas Lieflb 3/lech — yBelM4eHye BpeMeHy Haxoxpenus BITIA
B BO3[yXe, 4TO MO3BOMNT PACIIMPUTD €0 BOSMOKHOCTU U cdepy
npuMeHeHnst. Paspaborka 6oee 9 peKTUBHBIX 1 eMKIX aKKYMy-
JIATOPHBIX OaTapeil, IOBBILICHIE 9HEPTeTIIeCKOI 9 PeKTUBHOCTH,
JICTIONb30BAHIIE A/IBTEPHATUBHbIX VICTOUHIKOB SHEPIMM — BCE 3TO
CII0COOCTBYeT yBemdeH o aBToHoMHOoCTH BITJTA.

2. PasBuTme MynIbTUMPOTOPHBIX CHUCTeM. MynbTHPOTOPHbIE
BITJTA, Takue Kak KBaJjpOKOITEPBI MM OLIMK/IOKONTEpPbI, 001 gatoT
BBICOKOIT MAHEBPEHHOCTBIO I CIIOCOOHOCTBIO B3/IETATD 1 IIPU3EM-
JIATHCA BePTUKAIbHO. VX pa3BuTIe HAIIpaB/IeHO Ha yIyqIleHNe CTa-
OMIBHOCTY [OTIETa, YBeNMYeHMe IPY30IIObEMHOCTI I PACCTOAHILA
TOJIeTa, @ TAK)XKe PasHOOOpasue MpUMeHEHNA B PasNINYHBIX chepax,
HaIIpUMep, J/If1 JOCTAaBKY TPY30B /I TIOMCKA U CIIACEHMU.

3. YnmyuureHme cuctembl aBroMarusauuy. PaspaboTka mpo-
ABMHYTBIX CUCTEM ¥ QITOPUTMOB ABTOMATIYECKOTO YIIPABJICHI:A
U HaBUTALMM IIO3BOIUT YIYYIIMTD TOYHOCTD M CTAOMIBHOCTD IO-
7eTa, obecrednTh 6e30macHOCTD U 3 dekTUBHOCTS paborsl BITIA.
Ba)XHBIM COCTaB/IAIOLIMM [JAHHOTO HAIpaB/IeHNsA ABJAETCA pas-
paboTKa CcMUCTeMBI BM3YalbHOTO pacIO3HaBaHUSA, OOecIeunBa-
IoLIelt OIIpefie/ieHNie Y OTC/IEXVBaHMeE TIPEILATCTBIN, a TAKXKe Lie/ielt
U MECTHOCTH.

4. Vurerpanysa BITIA B ofuiyio ceTb CBS3M M YIIPaBIeHMNA.
PasBuTue cucteM KOMMYHUKAINIL 1 CeTell CBA3Y II03BOMIUT PeasIn-
30BaTh 9 ek TUBHOE yIIpaB/IeHNue 11 KoopayHawyo rpymnnsl BITIA,
a Takke oOMeHMBATbCA MHGOPMALMelt MEKAY HUMIU U [PYTUMU

YYaCTHMKAaMU CHCTEMBL. ITO OTKPbIBAET HOBBIE BO3MOKHOCTI B 00-
TIACTY Pa3BENKM, MOHUTOPUHTA, CBA3U ¥ TPAHCIIOPTUPOBKM.

5. Vicnonp3oBaHne Ooree JETKVX U IPOYHBIX MaTepuanos. [Ipu-
MeHeHIe HOBBIX CI/IABOB, KOMITO3MI[VIOHHBIX MaTePManoB ¥ TEXHO-
JIOTWIA TIO3BOJIIET CO3/JABATh JIETKIIE, HO MPOYHbIe KOHCTPYKIMN I
BITTA. 910 Croco6CTBYeT YBEMMYEHNIO TPY30HOABEMHOCTH, YIyd-
LITEHWI0 9HeProa(HeKTUBHOCTI U OBBIIIEHNMIO CTaOMIbHOCTH IOTIETa.

6. Passutue rubprpHbIx cucteM. [nbpunnbie BITIA coveraror
B ce6e TITI0CHI My/IbTUPOTOPHBIX ¥ (PUKCUPOBAHHBIX KPbUIbEB, 00-
7afas BBICOKOJ MaHEBPEHHOCTDIO ¥ CKOPOCTBIO TTo7IeTa. Paspurie
TMOPUHBIX CUCTEM HAIIpaBIeHO HA NOBBILIeHUE 3 PeKTUBHOCTH
TI0/IeTa, paclipeHyie BO3MOXHOCTelt 1 cepbl npumeHeHus BITIA.

OnHaKo CTOUT OTMETUTD, YTO TepcreKTUBLI passuTua bITIA 1 ux
KOMIL/IEKCOB JIa/IeKO He OTPaHiYeHbl TONTbKO YKa3aHHBIMY HaIlpaBJie-
HMAMI. BRICTpBIT TeXHONMOTMYECKUIT IPOTpecc 1 IOCTOSHHbIE MCCIIe-
JIOBaHMA TIO3BOLAIOT MPEATIONOXNTD, YTO HOABATCA HOBbIE J IHHO-
BAIMOHHBIE HATIPAB/IEHN Pa3BUTIA STON TEXHOOTHIL

Obpatum ocoboe BHUMaHNe NpuMeHeHMo BIIJIA B BOeHHBbIX
IeNAX.

Becrmnorhble merarenbuple ammaparsl (BIUIA) naupm mm-
pOKOe TIpMMeHeHNe B Pas/IMIHbIX cepax, BKIIOUas BOCHHBIE, Ipa-
XKITAHCKIe 11 Hay9HbIe 00/IaCTH.

BIT/IA ucnonb3yroTcs s pasBefKM U HaOMIOfeHNA Ha 60eBbIX
TeppuTopuaX. OHM MOTYT BBITIOMHATD 3a/jauyl C/IeXKEHNS 32 IPOTUB-
HIUKOM, cbopa MH(OPMAIINK U TIepefjadll ee B PeabHOM BPeMeHH,
TI03BOJLSIs1 BOGHHBIM IIPUHMMATh 000CHOBaHHbIE PElIeHIL.

Taxke BIUIA MoxeT 6bITb MCIONB30BAaH Kak 6OoeBas IUIAT-
¢opma, BoopyskeHHas pakeTamu wm 6ombamit. OHY MOTYT BBIIIO-
HATD aTaKy 110 00beKTaM VIV IIOfIep)KIBATh Ha3eMHbIe BOJICKa.

BITIA TaxoKe MCIONB3YIOTCA B TPOXK/JAHCKUX IIETIAX, TAKMX KaK
MOHUTODPMHT 1 00CrefioBaHne MHQPACTPYKTYPHI, BKI0UAs S/EK-
TPO3HepreTUdecKye CeTH, Ia30MpOBOABL, He(TEIPOBOABI 1 Ke-
Jle3Hble JOPOrH. TO MO3BOIIET OLIEPATUBHO OOHAPYXKUBATH U pea-
TMPOBAThb Ha IIPOO/IEMBI U aBaPUIL

BIUTA Taxoke IpUMEHAIOTCA [/ KOHTPOJA JIECHBIX MOXKapOB
¥ HaOMIOfeHNA 32 9KONOTMYECKIIMM U3MEHEHMAMM B IPUPOIHBIX
MaccuBax. OHM MOTYT OIIpefieNIATh PAacIPOCTPAHEHNE M MHTEHCUB-
HOCTD II0)Kapa, a TAKXKe KOHTPONMMUPOBATD NIECHYIO PACTUTENTbHOCTD
Y COCTOsIHME BOJHBIX PECYPCOB.

Taxoxe BIUIA mcnonbsyoTcs A JOCTaBKM TOBApOB U Meu-
ITHCKOY IOMOIIY B OTZaIeHHBIE PailOHB, T/ie JOCTYIHOCTD HOYBBI
OTpaHNYeHa.

B HayunbIx uccnegoanuax BITIA ncnonbsyroTcs A cbeMKH
1 KapTorpaupoBaHUs TePPUTOPUM, MOHUTOPUHIA U M3YUeHNUs
HPUPOSHBIX AB/IEHMI, TAKUX KaK BY/IKaHbI, IMKIOHMYECKOE MOBE-
JieHIe aTMOC(epBbl 11 apeasIbl )XIBOTHBIX.

OHu Tawke MOTYT CIyXUTb JIA cObopa 0OpasLoB BO3[YXa,
TIOYBBI V1 BOJIbI U3 Ya/IEHHBIX )1 OITACHBIX PalIOHOB.

BITJTA mcnonb3yroTcs /s OLEHKM CTPYKTYPBI M MAcChl Jbfia
Ha MOJIAPHBIX CTAHIMAX ¥ [/ MOHUTOPYMHIA TPAHMUIIBI IEJIHOTO
menbda.

Taxoxe BIUIA MoryT ObITb MCIIONb30BAHBI LA MCCTENOBAHNA
IIOTOKOB SHEpryN I 0OMeHa BEIeCTB B 3KOCUCTEMAX, a TakKe LA
MOHMTOPIUHTa MOPCKOII SKV3HIL.

Bce atu cepst seMoHCTpUpyIOT MmypoKuil moTeHman BITIA
¥ €ro BaKHOCTb B COBPEMEHHOM 0011leCTBe.
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3aknioyeHue
B ocHOBHOIT YacTy CTaTby OCYIIECTB/ACTCA aHANM3 M OLIEHKA
Pa3mIYHbIX ACIIEKTOB pa3BuUTIA KoMITekcos ¢ BITIA, nccnenyercs

UX IPUMEHVMOCTb B Pas/IMYHBIX cepax U MpeIaralorcs ImyTH

JIureparypa:

YIYYLIEeHNA ¥ ONTUMU3ALUN TAHHBIX CUCTEM U CPeACTB. BakHbIM
MOMEHTOM ABJIA€TCA apryMEHTALVA BaXHOCTM U IEPCIEKTUB-
HOCTH ucnonb3oBanms BITIA B pasHbIX 007aCTAX, a TAKXKe Hpef-
CTaBJIEHME AKTYa/IbHbIX UCCAENOBAHMUIL U JOCTVDKEHUIT B 3TOM 00-
JIaCTH.
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B 00/1aCTH NepPCNeKTUB Pa3BUTUA CUCTEM M CPEACTB 6ECNMNOTHDLIX NeTaTeNibHbIX annapaToB
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Ha ceco0nsuwnuii env 6 mupe cyujecmayem Heckonvko 0CHO8HbIX mendenyuii 6 pazsumuu BITIA. O0Ha u3 Hux c8s3aHA ¢ y8enuueHuem
asmonomHocmu smux cucrmem. Ceeo0us BIT/IA cnoco6Hbv! 6bmonHaAmy 3a0anus 6e3 y4acmus uenoeexa 6eco Nose Ui 6bIN0THUMb A6mo-

Mamuueckyro nocadky. Imo no3songem ysenuuumo spdexmusHocmo ucnonvsosanus BIJIA 6 pasHolx 001acmax, Makux Kax MOHUMopuHe
CeNbCK020 X03ATICMBA, NOUCK U CHACEHUE, 260TI02UHECKO UCCTIE008aHUE U MHO20€ OpYeoe.

Euie 00Ha menOenyus cea3ama ¢ ynyqueHuem cucrmem nepedayu oaunvlx. BIIIA eéce uauje ucnonv3yomcs 015 nepeda4u uH@opmayuu
6 pexcUMe PeanbHo20 BPeMEHU, 410 ABNTENCS BANHBIM PAKMOPOM 071 0NePamusHo20 NPUHAMUS peydenutl. Passumue mexHonozuti cessu,
makux kax 5G, n036014em 00cmuH4b 8bICOKOL NPONYCKHOT CNOCOOHOCHU U HU3KOTI 3A0ePHCKU, HIMO CYU4ECTNBEHHO YTy Huiaemn B03MONHOCHIU

nepedauu dannvix BIVJIA.

Ewje 00HuM 6axcHvim HAnpaeneHuem passumus A6sAemcs yeenuUerue 0anvHOCMU nonema u npooonmxumenvrocmu pabomot BITIA.

Bonvuias asmoHoMHOCMb U B03MONCHOCb NOTIEMemb HA 60nbuiLe paccmosHus om nunioma no3eosien Ucnonv3osams BIUIA 80 mHoeux

cpepax, om pazeedku 00 00CMABKYU 2PY306.

Bascroin docmusieruem 6 obnacmu BITIA makwe siensemcs paspabomia 6o7ee ne2kux u KOMRAKMHIX KOHCMpPyKyuil. Vicnonvsosanue
HOBbIX MAMeEPUAnOs no3songem cHusumo eec bITIA, umo, 6 c60t0 ouepedv, ynyuuiaem ux ManespeHHOCMb U IPPeKmusHoCMb.
Kntouesvte cnosa: bIIJIA, nepcnekmugol passumus, mexHonoeuu, paspabomxa u npumeHeHue.

Mpo6nembl pa3BUTUA CUCTEM U CPEACTB KOMNIEKCOoB ¢ BMJIA

IIpu paspaboTKe 1 MCIOMIb30BAHMN OECIIIOTHBIX JIeTaTebHBIX
anmaparos (BIIJIA) Bo3HMKAIOT ClIeRyIoLyie OCHOBHBIE IIPOO/IeMBI:

1. 3axoHomarenbcTBo: ONHOIN U3 OCHOBHBIX MPOOGIEM ABTIA-
€TCsl OTCYTCTBHE TIO/THOLIEHHOTO U COITACOBAHHOTO 3aKOHOMATE b-
CTBa, perymupyoiero onepauunu ¢ BIUIA. Heobxoaumo paspabo-
TaTh HOPMATUBHYIO (a3y, OLPEe/IIIOIIYI0 IPABIIIA SKCIUTyaTaLNIL,
yIpaB/ieHus, 0e30IacHOCTY 1 OTBETCTBEHHOCTY IIPY VICIIO/Ib30-
BaHuy BIDIA.

2. besomacnoctp: Ilpu ucnombsoBanuu BIIJIA Bo3HMKaIOT
pUcKy 6e301acHOCTH, CBA3AHHbIE C BOSMOXHBIMY aBapUsAMI, Ha-

pyLIeHIEM YacTHOI XHU3HM, KubeparakaMy Ha CUCTeMbI Oe3omac-
HOCTH 1 pyruMu yrposdamu. Heobxonumo paspaborars Meper Ge3-
OIACHOCTY, TaKye KaK aBapyiTHble CUCTeMBI, IM(poBaHIe JaHHBIX
U 3aIIMTa OT HECAHKIIMOHMPOBAHHOTO JOCTYIIA.

3. Texumyeckue orpanmdenu:: BIUIA ymeroT orpaHnyeHHbIe
BO3MO>KHOCT II0 IaTIbHOCTH TI0JIETa, BpeMst pabOTBI OT aKKyMy/LA-
TOpPHOIT 6aTapen U TPy30HOLBEMHOCTI. DT OTPaHMYEHUsS] MOTYT
OBITH MIPEOOIEHBI C MOMOL[BI0 HOBBIX TEXHOJIOINIL, HO TPEOYIOT
JA/IbHEJIINX UCCTIeOBAHWII 11 Pa3paboToK.

4. Paszpaborka m mnpousBonctBo: CosfaHue BBICOKOKaye-
crBeHHBbIX BITJIA TpebyeT TIaTeNbHOrO MPOEKTUPOBAHIS U UHTe-
Tpalyy Pas3MIYHBIX KOMIIOHEHTOB, TAKVX KaK JaTYMKI, AIlIIapaTHOe



28 | TexHUYeCKUe HayKu

«Monogoit yuéHelity « N 47 (494) - Hosbpb 2023 .

¥ IpOrpaMMHOE obecriedeHne, a TAkKe INMeKTpoHyKa. Heobxonmmo
paspaboTaTh CTaHZAPTHI U METONONOIMU IIPOEKTUPOBAHNUA U Te-
CTUPOBAHNSA, YTOOBI 00eCIeYNTh HAEKHOCTD 1 3G deKTUBHOCTD
BITJTA.

5. IlmnortHoe ympaBneHue: B HEKOTOPBIX CTy4asax [yIA YIIpaB-
nexnst BITIA Tpebyercs Hamuuyme 0Oy4eHHDBIX M KBaIUULVPO-
BaHHBIX ITM/IOTOB, YTO MOXET OBITb JOPOTO 11 OTPAHNYMBACT HOCTYTI
K 9T0il TexHOMorNu. Eiie ogHOIl po6meMoit SBIAeTCS aBTOMATH-
3a1jst yIIpaB/IeH s, 4T06bI CHUSUTD HEOOXOAMMOCTD IIPSIMOTO y4a-
CTYIA INJIOTA.

6. Otmka u xoHuEeHIMambHOCTL: VcmonpsoBarme BITIA
MOXXET BBI3BIBATb ITUYECKNE BOIPOCH, CBS3aHHBIE C YaCTHOM
KM3HBIO, IPUBATHOCTDIO 1 KOHU/IEHI[MATBHOCTbI0, 0COOEHHO TIpK
VICTIONIb30BAHMM B TPXAHCKUX Lesax. Heobxonmmo paspaborars
HOPMATMBHbIE aKTbI V1 IIPVHIIUIIbI, YTOOBI 3AL[UTUTD IIPaBa U CBO-
6OMIBI TPK/IaH.

7. Paspaborka obueit cucreMsl yrpasinenys: Vcronb3osaHue
BITIA Tpebyet pa3paboTku 1 BHepeHNUs 00LIell CUCTeMBI YIIpaB-
JNeHVsA, KOTopas MO3BOMUT 3(QeKTUBHO KOOPAMHMPOBATH ieii-
cTBIsA pas/myHbIX BITJIA, mpefoTBpaliaTh CTOMKHOBEHMS, obecre-
4yBaTh 6E30MACHOCTb U 9P DeKTUBHOE yIIpaBIeHne. IT0 TpebyeT
PaspabOoTKM HOBBIX METOHOB KOMMYHIKAIMH, MEXIYOIepaTop-
CKOTO B3aJIMOZIE/ICTBYA 1 aBTOMATV3MPOBAHHOTO YIIPAB/ICHNA.

— PaccMoTpenne TeXHMYECKNX, SPTOHOMIYECKIX, MPABOBBIX
U 3TUYECKMX aCIIEKTOB

PasBuie 6ecmIOTHBIX TeTaTenbHbIX ammapatos (BIUIA) nmeer
OTPOMHBbII! [IOTEHINATT B PAa3TUYHbBIX Cepax, BK/I0Uast KOMMEpLIIO,
Pa3sBefIKy, arpOKYIbTYPY, CBA3b 1 MHOToe Apyroe. OfHAKO, IpK pas-
paborke v mpumeHenyy BITJIA He0OXOMMO YUNTBIBATD PSAJ TeXHU-
YeCKIX, 3PTOHOMIYECKIIX, TIPAaBOBbIX 1 STIYECKIX aCIIEKTOB.

TexHmueckue acIIeKThI BKITIOYAIOT B ce6s1 pa3paboTKy Hae)KHBIX
u 6esomacubix BIIJIA, obecredeHne [ONTOBEYHOCTH M YCTOIYM-
BOCTH BO BpeMs monteTa. IIpn paspaborke BITIA Heobxomumo 06-
pamath BHMMaHME HA CUCTEMbI 3N€KTPONUTAHMA, CEHCOPHI, al-
TOPUTMBI YIPABIECHNA M JPyIue TeXHUYECKMe XapaKTepUCTUKIL.
Taioke BaXHO 00eCIIeYnTh BO3MOXKHOCTb CO3TAHMA CUCTEM aBTO-
MaTUYeCKOTo BBIAB/ICHA U IPefOTBPallleHNs cO0eB, a TakxKe obec-
TIeYNTh BO3SMOYKHOCTD 6€30T1aCHOIT aBTOHOMHOI1 pab0ThI BOSMOXKHO
Jlake IIPY OTCYTCTBUY CBA3Y C OTIEPATOPOM.

OproHOMIYEeCKIe aCIeKThl KacaloTcA yroOcTBa 1 addeKTns-
HocTy ucnonb3oanus bITIA. Hanpumep, oneparopam BITJIA Tpe-
Oyercst IpocTasg M MHTYUTMBHO IOHATHAs IaHeNDb YIpPaBIeHUS,
a TaKoKe MHPOPMAIMOHHBIIT MHTePdeIic, KOTOPBII II03BOJLAET OIle-
paropy GbICTPO ¥ TOYHO AHATIM3UPOBATH JAHHbIE U IPYHIMATD pe-
mreHnst. Takke BaXKHO y4ecTdb QM3MUECKYI0 HATPY3KY Ha OIlepaTopa,
TaK KaK jynrenbHas pabota ¢ BITA MoxeT IPUBECTH K YCTaIOCTH
U OLIVOKAM.

I[TpaBOBbIe aCIEeKTHI BKIIOYAIOT B ce0s 3aKOHONATENbCTBO, pe-
rynupypolee ucnonbsosanye bITIA. MHorue cTpaHbl yKe MMEIOT
IpaBM/la M OTPAaHMYEHNUA M/ KOMMEPYECKOTO JCIONb30BAHMA
BITJTA, TaK KaK OHU MOTYT IIPEICTAB/ATD YTPO3Y I 6€30I1aCHOCTI
WM HapyUIaTh JIMYHYI XXU3Hb M KOH(UIEHIMATbHOCTD 0N
I[Ipu paspaborke BITIA HeoOXOmMMO COOTBETCTBOBATH MECTHBIM
U MeXAYHAPOJHBIM IIPaBU/IaM M CTAHZJAPTaM, TAKMM KaK COOTBET-
CTBME aBMAIMOHHBIM TPeGOBaHMAM, 30HMPOBAHME JUIA TONETOB,
JOITYCK K YIIPAB/IEHNIO 11 0€30IIaCHOCTD MOMETOB.

STudecKe aceKTh BKIIOYAIOT B cebs BOIPOCHI O 3allUTe IPH-
BaTHOCTM, STUYHOCTY Mcnionb3oBanusA BITIA, a Taxoke BospeficTBus
Ha OKpy>Karolyio cpefty. Harpumep, ncrnonbsosanue BITJIA nis Ha-
OrmofieHyA 3a IOAbMY WM 0ObeKTaMI MOKET HapYIIaTh VX IPABO
Ha IIPUBATHOCTD ¥ BBI3BIBATD HefjoBepyie. TakKe BaXKHO YUNTHIBATD
BO3MO)KHO€ BO3JIEVICTBYIE HA )KMBOTHBIN I paCTUTEIbHBIN MUP IIPU
npumeHennn bITJIA B cenbckoM X03A1CTBe MU peKpealui.

Bce aTit acrekThl HEOGXOMMIMO YYUTHIBATh HA PAasHBIX ITAIax
paspaborku 1 mpuMerenus BITJIA, 4To6b1 obecrieunts 1x He3omac-
HOCTB, 3 (PEKTHBHOCTD I COOTBETCTBIE IPaBIIaM 1 HopMam. [1pu
9TOM BaXXHO TAK>Ke YYUTBIBATh OOLIECTBEHHO® MHEHVIC Y CTPONTD
[IMATIOT C 3aMHTEPECOBAHHBIMM CTOPOHAMM, TAaKMMM KaK TOCyap-
CTBEHHBIE OPTaHbI, OPTaHM3ALMY U 0OIIECTBEHHOCTD.

— OrleHKa TeKyIMX peleHnit X TOXO0fI0B K PEeIleHNI0 JaHHbIX
npobrem

OmeHKa TEKYIMX pelIeHMIT I IOAXOHO0B K pelleHNIo IpobreM
B 00O/macTy pasBuTyis 6eCIUIOTHBIX eTaTenbHbIX arnaparos (BIIIA)
MO>eT OBITb CYO'beKTUBHON U 3aBUCUT OT KOHKPETHBIX TPeOOBaHUI
1 motpebHoOCTell monb3oBareneif. OHAKO, MOXHO BBIETUTD He-
CKOJIbKO OOM[VX aCIIEKTOB JI/Is1 OLIEHKI 9TUX PeIeHNI 11 TTOJXOfIOB:

1. Texuuueckrme Bo3MOKHOCTM: OIlleHKa BKIIOYaeT B cebOs
aHa/m3 BosMoxkHocTelt BITJIA B cdepax, TaKMX Kak aBTOHOMHOCTD,
HaBUTaIlNA, JANbHOCTD I0/IETa, CKOPOCTD, HarpysKa 1 T.71. [Togxopp,
KOTOpble 00ecrednBaloT Tydllye TeXHIYeCKe BOSMOXKHOCTY, 3a-
CITY>KMBAIOT BHICOKYIO OLIEHKY.

2. besomacHocTb: be3onacHOCTb AB/IAETCA BaKHBIM aCIIEKTOM
pis BITJIA, TOCKOIbKY OHM MOTYT OBITh MCIIOb30BAHBI B IIMPOKOM
CIIEKTpe OTpac/eli, BKM0YasA TPXIAHCKYI0 aBMaLlI0 ¥ BOEHHbIE
onepanyy. PeleHns, KOTopble 00eCIeuNBaIOT HaleXKHOCTb 1 Oe3-
OIACHOCTD MOJIETOB, MMEIOT BBICOKYIO OIIEHKY.

3. O®ynkumonambHOCTD: OlleHKa BKTIOYaeT B cebs aHa/u3 CIIo-
cobrocty BITIA BbimonHATh TpebyeMble safaun u yHkumn. Pe-
LIIeHIsT, KOTOpBIe IIPeyIaraloT WIPOKMIT CIIeKTp GYHKIMIT 11 afjal-
TUPYIOTCA MO pasHble HOTPeOHOCTU IO/Ib30BATeNell, IIOMyqatoT
BBICOKYIO OII€HKY.

4. Croumoctb: CTOMMOCTb UTpaeT BXHYIO PONb IPK OljeHKe
peleHuit u nopxofos K passutuio BIUIA. bonee ocTymHble 1 aKo-
HOMI4ecKM 3(eKTUBHbIE pelleHNs MOTy4YaloT 0ojee BBICOKYIO
OIIEHKY.

5. Yupasnenue 1 KOHTpo/b: CIIOCOGHOCTD YIIPAB/IAT U KOH-
TpomupoBarh DBIIJIA sAB/geTcA BaXHBIM acIEKTOM, OCOOEHHO
B CIy4ae MaccoBoro ycmonb3oBaHusa BIIIA. Pemenns, kotopble
obecreunBaT yR00HYI0 11 6€301aCHYI0 CHCTeMy YIIpaB/IeHNs, I10-
Jy4aloT BBICOKYIO OLIEHKY.

6. YpoBeHb aBTOMaTH3ALNN: ABTOMATHU3ALNS UTPaeT BCe Horee
BaXHYI0 porb B passutun BIIJTA. Pemenns, kotopeie obecreun-
BalOT BBICOKMIT yPOBEHb aBTOMATH3allMy B 3aITyCKe, MOJIETe U TO-
capxe BIUIA, monmy4aroT BHICOKYIO OLIEHKY.

7. OKONOTMYECKME ACTEKTDI: C y9€TOM CTAHOB/IEHMSA SKOJIOTH-
4ecKM OTBETCTBEHHbBIX NOIXOZIOB B Pa3IUYHBIX cepax AeATeNb-
HOCTH, OLIEHKA pelIeHnit i MOIX0H0B B obmacty pasutus BIIIA
JIOJDKHA TaK>Ke BKII0YATh aHa/IV3 X BO3JIENICTBIA Ha OKPY KAKOLIYIO
cpepy. Pemenus, koTopble Ipeparaior 6omee SKOJIOTMYECKN YU-
CTble BAPYAHTBI, IMEIOT 007Iee BLICOKYIO OLIEHKY.

Hy>XHO OTMETMTD, 4TO OLEHKA pEIleHMii U IOAXONOB K pas-
BuTnio BITJIA 6ymer BapbMpOBaThcs B 3aBMCUMOCTH OT PEryO-
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HAJIbHBIX ¥ CEKTOPUA/IbHBIX 0COOEHHOCTEI, a TAK)Ke OT TpeOoBaHMi
¥ IOTPe6GHOCTel KOHKPETHBIX IIO/Ib30BATENeIt.

I[lepcriekTuBbI TIPUMEHEHMA CHUCTEM ¥ CPEeCTB KOMIIIEKCOB
¢ BITJTA B 6ygyimem

— O0630p coBpeMeHHBIX I OYAyIINX TpeOOBaHWII ¥ MOTpeOHO-
creit B o6mactu BITIA

BecimnoTHble merarenbHble ammaparbl (BIIJIA) wrparor Bce
Goree 3HAUMMYIO POIb B Pa3MMYHBIX cepax AeATETLHOCTH, Ha-
4IHas OT BOCHHBIX OIlepaliiil I MOHIUTOPYHTA 3AlUIAeMbIX 00-
eKTOB JI0 KOMMEpYeCKMX IPUMEHEHNl, TAKMX KaK JOCTaBKa TO-
BAapOB I ChEMKa C BO3Z[yXa.

CospemeHHble TpeOoBanu B o6macty BITIA BimodatoT B cebst
HECKOJIBKO aCIIeKTOB. Bo-IlepBbIX, HaJle)KHOCTb 1 6€30IaCHOCTb.
C ysemnyenneM uncna BITJTA B Bosfyxe BaXXHO yOeAUTbCS, YTO OHU
He CO3/[aflyT ONIAaCHOCTH /ISl IPYTUX JIeTaTeIbHbIX allllapaToB 1 Ha-
ceneHyst Ha 3emte. [7ist 9Toro TpebyeTcst paspaboTka 11 puMeHeH e
HIePEfIOBBIX CHCTEM JATYMKOB, aBTOHOMHBIX CUCTEM YIIPaBJIeHIN:A
U IIPOTPAMM, A TAKKe CIIeIVa/TbHbIX IIPABIII Y HOPMATUBHbIX aKTOB.

Bo-BTOpBIX, 9pdEKTUBHOCTD M HPOM3BOAUTENbHOCTL. Crpe-
MUTEbHBIA POCT TEXHONOIMI, TaKMX KaK MCKYCCTBEHHBI JH-
Te/UIEKT, MALIMHHOEe 00ydeHye U JJOIOMTHEHHAs PealbHOCTD, fIAeT
BO3MOXXHOCTh BITJIA BBIIONHATD C/IOXKHBIE 3amaun Gomee adex-
TUBHO M TO4YHO. Hampumep, paspaborka ynydIleHHBIX JATYNKOB
U KaMep, a TAKKe BO3MOKHOCTb COBMECTHOII PabOTbI HECKONBKIX
BITJIA MOTyT 3HAYUTENBHO YIYYLINTb Ka4eCTBO KapTOrpapuyeckux
AHHBIX I 00€CIIeYUTh TOYHYI0 MOHMTOPJHTOBYIO MH(POPMALINIO.

Tpernit acriekT — MaciTabupyeMocTp U afganTUBHOCTb. Co-
BpemeHHble BIUIA mmeloT pasHble pasMepbl M XapaKTepUCTHUKN,
HauyMHasA OT MaJIeHbKMX U JIETKMX MY/IBTUKOITEPOB [0 OGOMbIINX
U Ja7bHEro NeiicTBUA OecrmmIoTHbIX caMoneToB. BITJIA mo/mKHbI
OBITb CIIOCOOHBI AJIANTHPOBATHCA K KOHKPETHBIM MOTPeGHOCTAM
¥ yCoBuAM, OGyIb TO Hab/mofeHNe 3a GOMBLINMU TePPUTOPHAMU
UM OCTaBKa TPY30B B TOPOJICKOII cpefie.

HaxoHetr, Ba)KHBIM aCIIeKTOM OYAYIMX TpeGoBaHMit B 06/1acTI
BIUIA aBnAercsa uX yCTOMYMBOCTD M aBTOHOMHOCTb. BomnbIunH-
cTBO coBpeMeHHBIX BITIA Tpe6yioT MOCTOAHHOIO YIpaBIeHNA
oIepaTopa, HO pa3paboTKa CIOCOOHOCTY aINapaToB K CaMOCTOs-
TeTbHOMY IIPUHATUIO PELIEHNIT 1 BBITIONTHEHNIO 3a/lad MOXKET OT-
KpPBITb HOBble BO3MO>KHOCTU. Hampumep, cospaHue anroputMoB
un Mmogerneit, mnosporgoomux BIIJIA aHanmusupoBaTh CHUTYaIVIo
U IPVMHUMATD pelleH)A Ha OCHOBe IOJTy4eHHOU MH(pOpMaIi,
MOXET YIYYLUIUTb UX CIIOCOOHOCTD K OOHAPYXKeHUIO U U30eraHuio
HPEIATCTBIUIA.

B memom, coBpemeHHble U Oymyue TpeboBaHUA U HOTPeO-
HocTi B o6mactu BITTA BKIIOUAaoT B ceOs HaleXXHOCTD, Ge3ormac-
HOCTb, 9((EKTUBHOCTD, MIPOVM3BOAUTEIBHOCTD, MACIITAOMpYe-
MOCTb, a[JANTHBHOCTD, YCTOIYMBOCTD 1 aBTOHOMHOCTD. PasButie
TeXHOJIOTWII ¥ IHHOBALMIT B 9TOJ 06/1acTi OyfieT MPORO/DKAThCA,
OTKpBIBasl HOBbIE BO3MOYKHOCTH /Il KOMMEPYECKOTO U BOEHHOTO
ucnonb3osanys BITIA.

— IIporHosupoBaHie BO3MOXKHbIX chep mpumereHust BITIA
B Oyymem

OpHoit 13 ocHOBHBIX cep mpuMenenns BIUIA B 6ymymem
Oypmer cdepa Tpancropra u pocraBky. BIUIA MoryT mcnonmb3o-
BaTbCsA JJIA1 JOCTABKM IPY30B M TIOYTBI, a TAKXKe J/I IACCAKUPCKIX
TIepeBO30K Ha KOPOTKIE AUCTAHLVI. ITO O3BOTUT CHUSUTD 3aBI-

CHMOCTD OT TPAJJUIIMOHHBIX TPAHCIIOPTHBIX CPEACTB, CHUBUTD 13-
JIePKKI VI TOBBICUTD 9 (eKTMBHOCTD JOCTABKIL

Eme opgnoit cdepoit mpumenenus BITIA 6yaet cenbckoe X03stit-
ctBo. BJIITA MOXHO MCIIONB30BaTh /A MOHMTOPYMHIA IIOCEBHbIX
YTOZWIL, OLIpefieieHNsI YPOBH YB/IXKHEHN A [IOYBBI, 0OHAPYKEeHILA
OOmNesHell y pacTeHMil ¥ IPOBEeHNUsA ONTMMAIbHOTO OIPLICKU-
BaHNA. OTO IIOMOXKET HOBBICUTD YPOXKAITHOCTD U 9PHEKTUBHOCTD
CeNbCKOXO03AIICTBEHHBIX ONePALINIL.

BIUTA raxke 6ynyT mMmerb IpuUMeHeHMe B cdepe 9KOIOTMM
¥ OXpaHbI OKpyXKawomell cpebl. OHM MOTYT UCIONb30BAThCA LA
MOHUTOPMHTA JI KOHTPOJA 3a COCTOSHMEM 9KOCKCTeM, OOHapy-
JKeHMA 3arpsASHEHNI 1 M3MeHe T kmMaTa. Takke OHU MOTYT MC-
TIOMb30BATBCA /1A IOVUCKA M CIIACEHSA IPUPOIHBIX PECYPCOB B 30He
6encTBIA.

E1nje oxHoIt BO3MOxHOI cdepoit mpumenenns BITIA 6ynet 06-
JIACTb CTPOUTENLCTBA 1 OOCTYXKMBAHNA MHPpacTpyKTypbl. OHU
MOT'YT UCIIOIb30BaThCSA 1 MHCIIEKIINM 3TaHNUIT Y COOPY>KeHMIT, MO-
HUTOPJHTA CTPOUTENBHBIX PaboT, a TakKe LT MOUCKA Y 0OCTy>KU-
BaHNA MOBPEX/ICHUIT HA SHEPIeTUYECKUX U KOMMYHMKAIIOHHBIX
NUHUAX.

Haxkoger, B 6ygyiem BITJIA moryT HaitTy ipuMeHeHue B cdepe
passyiedeHmit u cropra. OHM MOTYT UCIONB30BAaTbCA LA IPOBe-
ieHVA a9p0oOaTIYeCKUX LIOY, @ Takoke LA CheMKM Bupeo u ¢oro-
rpa¢uit BO BpeMs 9KCTpeMaybHbIX BUOB CIIOPTA, TAKUX KaK CHOY-
OopayHr Uy cepduHL.

ST0 /1B HEKOTOPBIE 13 BO3MOXKHBIX Cep mpumeHeHus BITIA
B OyAylieM, U ¢ pasBUTUEM TEXHONIOTHIT OHM MOTYT HA/TH HOBbIe
06/macTyt IpUMeHeHNsL.

— PaccMoTpeHMe OTEHIMAIBHBIX BBITOX U IPEUMYIIECTB OT
BHEJIPeHIs HOBBIX CUCTEM ) CPEfiCTB KOMIUTeKCoB ¢ BITJIA

BHefpeHue HOBBIX CUCTEM M CPEfICTB KOMIIIEKCOB C OecrmoT-
HBIMI JleTatenbHbIMK ammapatamu (BITIA) yMeer psp moreHuu-
/IbHBIX BBITOJL U IpenMyiiecTs. Hinke mpuBeieHbI HEKOTOPBIE 13 HILX:

1. YBemuenne 6esomacHocTyt: BITIA 1O3BOIAIOT BBIIOTHATD
3ajia4y, KOTOpbIe COIPSDKEHBI C BBICOKMMMU PUCKAMU A JIOHEH,
TaKMe Kak pa3Beika B 30He KOH(IMKTOB 1y moxkaporyuerue. OT-
CYTCTBIE IMJIOTOB Ha OOPTY yMeHBIIAET PYCK TMOE/N MM TPaBMMU-
POBaHUsA IIEPCOHAA.

2. Coxpamenne satpar: Vcnonbsosanne BIIJIA moxer cHu-
3UTh PACcXOfibl HA OOC/Iy)XXMBAHIe U 9KCIITyaTaluio. becryiorHble
CUCTeMBI He TpeOYIOT OIIIaThI 3apabOTHOI! IIAThI MIIOTOB, @ TAKKE
MOT'YT 9KOHOMUTb TOIIUBO ¥ IPYTHE PECYPCHL.

3. Tlosbiuenue adpdexrusroctu: BITIA MoryT pabotars B He-
IPephIBHOM pexiMe Oe3 HeoOXONMMOCTHU OT/bIXA MM CMEHBI ITN-
nota. OHM MOTYT BBIIOMHATb 3afjadi ObICTpee U Gojee TOUHO,
IIOCKOJIBKY He IOJ{BEPIKeHbI YCTA/IOCTY IV SMOLIMOHA/IBHBIM (ak-
TOpaM. OTO 0COOEHHO 3aMEeTHO B OONIACTAX, TAKUX KaK pa3Befka,
Kaprorpagus U IOMCKOBO-CIIacaTebHbIe OIePALVIL.

4. TloBbleHMe TOYHOCTM M KadecTBa HaHHbIX: BIIJIA ocHa-
IIeHbI TIePETOBBIMI CEHCOPAMM U JATUMKAMIL, KOTOPBIE CIIOCOOHDI
cobuparb 607bII0e KOMMYECTBO MHPOPMALMH ¢ BHICOKOIT TOYHO-
CTBI0. DTO MO3BOJISIET MONYYUTH GO/Iee TOUHbIe AAHHbIE /LI Pas-
JIYHBIX 3a/ja4, TAKUX KaK a9p0o(OTOChEMKA, MOHUTOPUHT OKPYKa-
IOLLIE CPefbI WIV aHA/IU3 COCTOAHIA MHPPACTPYKTYPBL.

5. Ymydurenne Macirabupyemocty: BIIIA MOTryT GBITH JIETKO
MAacCIITabMPOBAHBI, YTO TIO3BOJLAET BBIONHATD 33/Ja4y Pa3TIIHOIO
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macmtaba. OZHOBpeMeHHOe MCIOb30BaHye Heckonpkux BITIA
MOXKET 3HAUUTENBHO YBETUYUTD NPOUSBOAUTENBHOCTD U ddek-
TUBHOCTD OIepaLINIl.

6. Pacumpenne BosmoxHocTelt: BITJIA MOryT UCIIONb30BaThCA
B IIMPOKOM CIIEKTpe OTpaciell, BKIIIOYas TPaKIaHCKIe 1 BOGHHBIE.
OHM MOTYT IpUMEHATbCA I BBINOJHEHVA paslINdHbIX 3afjad,
TaKMX KaK MOHUTOPYHT CENbCKOTO X03AMCTBA, OLpe/ie/IeHIe IIPUYIIH
TI0XXapOB, KapTorpadupoBaHyie MECTHOCTIL 1 MHOTOE JIpyToe.

BHezpeHye HOBBIX CHUCTeM M CPeACTB KoMmlekcos ¢ BITIA
UMeeT 3HAUNMTE/IbHBI IIOTEHLVAT I HOBbILeHNS 3¢deKTus-
HOCTY 1 COKpAIleHN s 3aTpaT B pas/IMYHbIX o6actax. OnHaxo, He-
00XOfMIMO YYUTBIBATh HPOOIEMBI, CBA3AHHbIE C PETyINPOBAHIEM
1 6€30ITaCHOCTBIO, A TaKKe paspaboTaTh afieKBaTHbIE MIPABIIA MC-
TI0Ib30BAHN 1 00YUeHNe epCoHaIa.

Hanpasnenust ymy4durenns a¢pQeKTUBHOCT U (HYHKINOHATb-
HOCTY CHICTEM 1 CPEiCTB KOMITTeKCcoB ¢ BIT/TA

— Ilpennoxenne pasnMYHBIX My Tell 11 IOAXOROB K YITYYLICHNIO
CYIIECTBYIOIINX CUCTEM J CPEICTB KOMIIIEKCOB

1. PasBuTue aBTOHOMHOCTH: BHeIpeHMe HOBBIX a/ITOPUTMOB
¥ TexHOTIOTHIL, o3Bossttonux BIIJIA 6oree caMOCTOSITENBHO TPH-
HUMATb pellleHNs U BBIIOMHATD 3afa4i. [I711 3TOro MOXKHO MCTIONb-
30BaTb MCKYCCTBEHHBII IHTE/IIEKT I MALlIMHHOE 00y4eHMe.

2. Pacumpenne ¢yHximoHanbHOCTY: JJo6aBIeHNe HOBBIX MO-
Iyneit u cpencTs 06paboTky uHboOpMary, no3Bosomux bITIA
BBITNIOZHATDL Oofee CloXHble 3amaun. Hampumep, BHeIpeHue cu-
CTeMBbI PacIo3HABAHNU 06PA3OB MM CHCTEMBI OITUYECKOIl CTabu-
TU3ALVHN N300PaKEHNS.

3. Yny4menue cBasu: Vcmomp3oBaHMe HOBBIX TEXHOIOTMI
CBA3M, TAKMX KaK CIYTHUKOBBIE CHMCTEMBI Ilepefady HaHHbIX
WM CeTM CBA3M HOBOTO IIOKOJEHMA, NO3BOJIAIOIINX IepefiaBaTh
6ombmit 06beM MHPopMaLyy Ha 6ojtee GOMblIINe PACCTOSHMA.

4. OnTuMusaiys cucTeM sHepromuTanus: Passutue 6oree ag-
(eKTUBHBIX U HaJI©)KHBIX HCTOYHIKOB SHEPIUH, TAKUX KaK JTUTHUIL-
MOHHBIE AKKYMY/LITOPBI WM COJIHEYHbIE GaTapen, 4To MO3BOMNT
YBE/IMYNTD [IUTELHOCTD IIONeTa M yOparbh 3aBUCUMOCTD OT 3a-
IPaBKI, 0COOEHHO B OT//ICHHBIX MU TPYSHOLOCTYIIHBIX PajloHaX.

5. YcoBeplleHCTBOBaHME CUCTEMbI yrpaBneHus: PaspaboTka
HOBBIX IIY/IBTOB YIIPABIEHUs JWIM IIPOTPAMMHOTO OOecIedeHus,
KOTOpble MO3BO/LAT omeparopaM 6onmee 9(deKTUBHO YIPABIATH
BITIA v BBIIOHATH 3aa4i.

6. Vurerpamms c gpyrimu cucteMamu: ObecriedeHye BO3MOX-
HocTy nHTerparmu BITIA ¢ gpyrumu cuctemMamu (Harmpymep, MOp-
CKMMM VJTM Ha3eMHBIMM) JU/ISI BBITIOTTHEHNST COBMECTHBIX OIepariuii
U 3374,

7. YnydiueHyue HaBUTaLMOHHOM CHUCTeMbl: BHenpeHye HOBBIX
METOf{0B ¥ TEXHOMOIMI A YIydLIeHVsA TOYHOCTY HAaBUTAIMM
BIIIA, 9TO TO3BOMMT /ydlle BBIIOMHATD MUCCHM M COKPATUTh
PYCKI CTOTIKHOBEHMIL.

8. PasBuTue cucreMpl epefiaduy Bueo: YIy4lIeHNe Iepeayun
Bupeo ¢ BIUIA 111 noBblleHNs Ka4ecTBa ¥ JOCTOBEPHOCTH TIOMTY-
4aeMoit MHPOPMALVIL.

9. PasBurue cucrembl 6e30macHOCTH: BHefpeHye HOBBIX CH-
cTeM, KOTOpble ofecriedaT 3alUTy OT B3JIOMa Y HECAHKIMOHNUPO-
BaHHOro focTyma k BITIA nmu ero nadopmarmu.

10. TloBbImenne usHOCOycTOUMBOCTI: VcTIONMb3oBaHue Gomee
IPOYHBIX MaTepyanoB wnu pusaiiHa BIUIA, 4ToObl yBenmduTh

€ro MPOYHOCTD U YCTONYMBOCTD K PAs/IMYHbIM HEONIArONMPUATHBIM
YCTIOBUAM 9KCIITyaTaL M.

— PaccMoTpeHne HOBBIX TeXHONOTMIT, METOAMK 1 TIPUHIIUIIOB,
KOTOpBIE MOTYT IIOBBICUTH 3()(eKTUBHOCTD U (PYHKIMOHATBHOCTD
BITTIA

1. YcoBepiieHCTBOBAaHHBIE JaT4MKM ¥ KaMepbl: Bo3Mox-
HOCTb CheMKI BbICOKOKAUeCTBEHHbIX M300pakKeHMIl 1 BUJICO ABJIA-
eTcA OfHMM U3 KmoueBbIX mpenumyiecTs BITIA. Passutue HoBbIX
¥ YCOBEPIIEHCTBOBAHHBIX KaMep I JaTUMKOB MO3BOMAET HOTydaTh
IaHHBIE 60/Iee BHICOKOTO Ka4eCTBa, YTO PACIINPSIET BO3MOXKHOCTI
ucnonbsoBanyA BIIA B pasmm4aHbIX OTpaciaX.

2. TloBblmeHne cKOpPOCTU 1 MaHeBPEHHOCTH: Pa3paboTka 11 uc-
Tnonb3oBaHue 6o7ee 3G PeKTUBHBIX MOTOPOB M IIPOTIENIEPOB I03BO-
nsier BITTA netarsb 6picTpee 1 6oree MaHeBpeHHO. TO 0COOEHHO
TI0IE3HO B Cepax, TPeOYIOLINX ObICTPBIX PeaKI{yit 1 MOOUIBHOCTIL.

3. VYmydureHHast aBTOHOMHOCTD ¥ aBTOMATH3aIyst: Pazpaborka
QJITOPUTMOB 1 IIPOTPaMMHOT0 obecriedennst, mo3Bosstorux bITTA
paboTaTh aBTOHOMHO J NIPMHMMATb pelIeHVs Ha OCHOBE IIONY-
YeHHBIX JAHHBIX. ITO NM03Bo/AeT BIIJIA BBINOMHATD CIOXKHbIE 3a-
fiadu 6es y4acTus oeparopa I MOBbIaeT SPGEKTUBHOCTD U TIPO-
U3BOIUTENTHOCTD.

4. JlanpHOCTb M IIPOJO/DKUTENIBHOCTb Honera: Passutume
JIETKVX ¥I KOMITAKTHBIX OaTapeit, a Taroke 6onee apeKTUBHBIX CU-
CTeM yIIpaBJIeHNs sHepruelt, mosonseT BITJIA nerars Ha 6onblive
PacCTOSAHNA 1 JIONbIIIE BPEMEHM, YTO PAcIIMpsAET 06/1acTb IpyMe-
Henusa BITTA.

5. becnpoBopHasa cBsAsb u MHTepHeT Beweit: VicronbsoBanue
6ecripoBofHOIT CBsI3M 103BO/IsIeT BITJIA 0OMEHMBATHCS JAHHBIMU
Y KOMaHZIaMJ1 C OIepaTOpOM WM PYIUMM YCTPOWCTBAMU B pe-
JKJMMe pealbHOTO BpeMeHM. JTO TaKKe OTKPBIBAET BO3MOXKHOCTU
nna ucnonbsoBanuA BITIA B cucremax MHTepHeTa Belleif U co-
3manmsa cetu BITJTA.

6. VYiydlleHHas cUCTeMa HaBUTALM U ClIeXeHuA: Paspaborka
¥ UCIIO/b30BaHNE YCOBEpPIIEHCTBOBaHHBIX cucteM GPS n mpyrux
cpencTB HaBuranym nossosseT BIIA Tounee u HafieXXHee onpefie-
AT CBOE MECTOIIONIOXKEHME U CTIEIUTD 3a JIBVDKEHMEM LieTeit.

B memom, paspaboTka ¥ BHefpEHJe HOBBIX TEXHONOTMIT, Me-
TOJIOB U IPUHIIUIIOB CIIOCOOCTBYIOT OCTOSHHOMY Y/TYUILeHNIO 3¢)-
¢extuBHOCTH 1 PyHKUMOHANTBHOCTY BITJIA, 4TO OTKpBIBaeT HOBbIE
BO3MO>KHOCTH /1A VX IPUMEHEH B Pa3/IMIHBIX OTPACTIAX.

— OO6cyxpeHne BO3MOXHBIX TEXHWYECKUX U OpraHy3aly-
OHHBIX MHHOBAlMJl [IA ONTMMM3ALMM PabOTBI ¢ KOMIIIEKCaMU
¢ BITJIA

B pabote ¢ koMItekcamMy GeCIMIOTHBIX JIeTAaTebHbIX allla-
paroB (BIIJIA) MO>XHO BHe;pUTb pa3lidHble TeXHIYECKIe 11 Opra-
HI3AL[VIOHHbIE MHHOBALMY [y ONTHMU3ALMY IIPOLiecca PaboThL.
Hipxe mpyBesieHbI HECKOIBKO BO3MOYKHBIX PeIleHNI:

1. ABrommaHyupoBaHue Muccuit: PaspaboTka aBTOMAaTHYeCKOM
cucreMbl ImaHupoBanua muccuit g BITIA, kotopad nmossonut
ONTMMMU3MPOBATh MAPLIPYT IONETa, y4eT OrpaHNdeHNit 1 Tpedo-
BaHUIT 3aJa4M.

2. ABTOMaTHMYeCKOe yIpaB/ieHMe: BHeIpeHne cucreMbl aBTO-
MaTnyeckoro ynpasnenus A BITIA, xoTopas no3sBonuT onTumu-
3MPOBATh IONET U BBINOTHEHNE MICCHIL, @ TAK)Ke YMEHBIINTD BO3-
MOXXHOCTb OLIMOOK OT 4eToBeYeckoro GakTopa. OTo TaKke MOXKET
BK/II0YAaTh aBTOMATIYeCKyo ocafky 1 B3neT BITJIA.
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3. Obnaunsle TexHONOrMY: VIcIONMb30BaHMe 0ONAYHBIX TEXHO-
JIOTWIA [i/Is1 XpaHeH s 11 06paboTKy fauHbIX ¢ BIIA. 910 mosBomut
OIIepaTMBHO IIepeaBaTh faHHbIE, 00eCIeYnBaTh UX 6€30MaCHOCTD
1 9 HEeKTUBHO UCIIONIb30BATD AITOPUTMBI 0OPAOOTKI JAHHBIX.

4. VICKYyCCTBEHHBIJI MHTEIUIEKT: BHeJpeHMe HCKYCCTBEHHOrO
MHTEJIeKTa 751 aHam3a u 06paboTku naHHsix ¢ BITIA. IV moxer
JICIIONIb30BATbCS /IS PACIO3HABAHMA OODEKTOB, KaTerOpMU3aljiy
JaHHBIX Y1 IPUHATUA PEIIEHNIT Ha OCHOBE IOTyYEeHHbIX JAHHBIX.

5. PaspenpHas cucreMa cBAsu: VIcmonbsoBaHME pasfie/lbHOI
cuctembl B3y A BIUIA. 9To MO3BOMMNT COKPaTHUTD 3afepKKI
U nHTepdepeHINIO B Ilepefiade JaHHBIX, a TAKOKe YBETIIUTb HaJlexK-
HOCTb CBSA3M.

6. AsroHoMHble cetn: Co3/jaHe aBTOHOMHBIX CeTell, KOTOpble
1103B071AT BIIJIA 06MeHMBATHCS HFAHHBIMMU, KOOPAVHUPOBATH CBOM
IeliCTBISE M paboTaTh BMeECTe Ji/Ist BBIOTTHEH s C/IOXKHBIX 3a/jad.

7. PacrpenenenHas obpaborka JaHHBIX: BBefjeHme CuCTEMbI
pacrmpepeneHHOI 06pabOTKM JaHHBIX, T7ie MHOXeCTBO BITJIA moxeT
0OMeHVBAThCSA JAHHBIMU Vi BBITIONIHATD BBIYMC/IEHNA Ha MECTe, 9TO
TI03BOJIAET YBEJIMYNUTD CKOPOCTb 00PabOTKYL JAHHBIX 1 CHUSUTD Ha-
TPY3KY Ha LIeHTpa/IbHbIe CEPBEPBL.

8. Ynmyuurennas 6atapest: Vicnionpsoatue 6omee 3 GpeKTUBHBIX
" onroBeyHbix 6arapeit st BITIA, 4To6b! YBEIMYNUTD BPEMsI 10~
nieta u pabo4re BO3MOXKHOCTIL.

JIureparypa:

9TO /MIIb HEKOTOpble BO3MOXKHbBIE TEXHUYECKNE U OpraHu-
3aI[IOHHbIE MHHOBALMM /IS ONTUMM3ALMM PABOTHI C KOMILIEK-
camu ¢ BIUIA. Kaxxpoe 13 HUX MOXXeT MIMeTb CBOY IPEUMYIeCTBa
U HETOCTATKM, U BHIOOP ONTMMATBHBIX PEIIEHNIT 3aBUCUT OT KOH-
KpeTHBIX 3a7ia4 1 Tpe6OoBaHMiL.

3aknoueHune

B uenom, passutue BITJIA BefeTcad B HeCKONbKMX HaIpabie-
HMAX, TaKMX KaK yBeM4YeHNe aBTOHOMHOCTH, Y/Ty4IleHNe CUCTEM
nepefilady JAHHBIX, yBeMYeHNe JATbHOCTH TI0eTa U IIPOJOTIKMI-
TeNBHOCTY paboTbl, a TakKe pa3paboTKa JIETKMX M KOMITAKTHBIX
KOHCTPYKIMIL. B OyzyieM MOXHO OXMJATh ellje 6ObIIero pocTa
9T0it 06macty, yeunernst ponu BIIJIA B pasHbIx cdepax mesTens-
HOCTY 1 IIOSAB/IEHN ] HOBBIX TIePeIOBbIX TeXHOMOIMIL.

becrmorHble etaTenbHble armaparsl (BIJIA) craHoBATCA Bee
00Jee TIONMY/IAPHBIMY U IMPOKO VICIIONB3YIOTCA B Pas/INYHBIX 00-
IACTSIX, TAKMX KaK BOCHHas, a9po(OTOrpaMMeTpus, arpOKy/IbTypa,
reozieaus, TMOMCK M CIIACeHMe, MOHMTOPVHT OKpY>KaloLleil Cpefibl
¥ TIPOMBIIL/IEHHBIIT MHCIIEKTOP.

B mocrnepute rofp! ObUIM pa3pabOTaHbI HOBbIE TEXHOMOTH, Me-
TOfBI 1 IIPVMHINIIBL, KOTOPbIe MOTYT IOBBICUTb 9¢(EeKTUBHOCTD
u ¢yHKIMOHATbHOCTD BITIA.
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IEEE, 7, 71795-71823.
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0co6eHHOCTH NpUMEeHeHMA CaMONETOB PaU03/IEKTPOHHOMN 60pPbObI

Bnacos [laBug Anekceeuy, CTyfeHT

HayuHelit pykoBoautens: Bapnamos Anekcanap CepreeBuy, KaHAMAAT NefArornyecknx Hayk, [OLEHT
BoeHHblit yueGHO-HayuHblit ueHTp BBC «BoeHHO-Bo3aywWHas akagemus umenn npodeccopa H. E. Xykosckoro u H0. A. Tarapunay, gunuan 8 r. Yensibuxcke

B cmamve paccmampusaromcs 0CO0EHHOCMU HA3HAUEHUS U BO3MONCHOCMU OMEUeCBEHHbLX CAMONEMO8 paauoaﬂexmpouﬂoﬂ 60pb6bl,

a makxie ux y4acmus Ha meampax 60eHHvIX oeticmauil.

Kntouesvie cnosa: paduosnexmponnas 60pvoa, paduomexHuueckas paseeoxa, nopyousux, paouosnexmpoHHoe nooaseHue.

BMAILA HAlllIa IIPYIMeHe e B BOCHHOI cpepe elle cO BpeMEH
ITepBoit MupoBoii BoJiHbL. B Havame XX Beka NOABUINCDH
TIOpIIHEBbIE CAMONETDI, BBIIOMHABLINE 3ala4yl passeaku. epes He-
CKOJIbKO JIET pa3BMTIIE ABUALMY IIATHY/IO BIIEPEN M CAMONETbI HECTIN

Ha ceOe BOOpYXXeHMe I YHUYTOKeHNA IPOTUBHYKA. B Bemkoit
OreyecTBEHHOI! BOJTHe Haya/M IPUMEHATDCS TsDKeNble GoMOapmu-
POBIIVKH, MCTpe6UTENN, TPaHCIOPTHBIE caMonéThl. Ho ¢ mosBre-
HMEM CPECTB Pajio37IeKTPOHHOI PasBelKy, BLIIONHATD 3afadn
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BO3AYLIHOrO 601 cTano TpynHee. XomopHas BoiiHa Mexxpy CCCP
u CIITA npopBuHYIa pasBUTHE CPEACTB GOPBODI C OCTAHOBKAMU
HOMeX, a TAaKXKe CKPBITHOII BO3AYIIHOM passefku. Obe cTpomu
IIPOEKTHI IO CO3[[AHMIO ¥ TOAAB/IEHIO IOMEX, B TOM 4JC/IE 11 C BO3-
nyxa. B CCCP nossuncs nepsbiit camonét ays Befierns POb n POIT
Ha 6a3e IpaX[JaHCKOTo aByasaiitepa Vn-18. 91o Bo3pyIIHOE CYAHO
cBbiLe 50 JIeT BBIIONHATO HOCTAB/IEHHbIE 3a/jaYl 1 TIOCTIEJHIE MO-
IUKAIM JOLUUTH 10 HAILIVX JHelL.

Ha3HaueHue camonéToB paano3NeKTPOHHOM 60pb6bI

CaMOnéT pafMoaNeKTPOHHOI 60PbOBI — Y3KOCIIELVaT3Upo-
BaHHBII JIeTaTe/IbHbII aIlIIapaT, TPeiHA3HAYeHHBIII /LA IOfjAB/IeHI
CPEJICTB Pafi{i03/IeKTPOHHOI! Pa3BefKIl, HaBeeHIL, IPHUIIeTMBAHILA.
JI7151 3TOTO OH OCHAIIAETCS PA3/INYHBIMY CPEICTBAMI OOHAPYIKEHNS,
00pabOoTKI M aHA/N33, Pa3BefbIBATEIBHON AIIIAPATYPOIT PA3HBIX
IpeHA3HAYCHNIT, @ TAKoKe JPYTMMMU CTOXKHBIMI CUCTeMaMIL. B co-
CTaBe pacyéTa TaKOro CaMONETa OMUMO JIETHOTO SKUIaXKa 00s3a-
TebHO Ha3HayaloTcs onepatopsl POB, PAII u apyrue numa.

B CCCP u pmanee B PO, xaxmplil 60eBOil CaMONET B 00s3a-
TeJIbHOM MOpAMKe OCHAIIAICA MUHMMAIbHBIMYU CPeCTBAMM JH-
IVMBUYaIbHOI 3aIINTBI — CHCTEMOII IPEeNYIPEXAeHNs 00 yrpose
U aNIIapaTypoll pajiio3NeKTPOHHOro mopasneHnsa. CaMomnéTsl,
IpefHasHAYeHHbIe JUIA BefieHUsA 005, COMPOBOXHAMICDH Y3KOCIIe-
IMAIM3YPOBAHHBIMU  BO3IYLIHBIMU  CYfiAMI,
cTeMaMyl TPYIIOBOi 3amMThl. Kak IpaBmmo, sTu JieTaTelbHble
aIIaparhl He BBIIOMHAIOT YEAPHbIX GYHKLINIT I ITpefiHAa3HAYeHbI MC-

OCHAaIlICHHbIE CU-

KIIOYATENIPHO 711 CBOEBPEMEHHOIO 06Hapy>1<eHm1 YTpO3bI I MaK-
CUIMAZIbHOT'O IIOJAB/IEHNSA PAIVIO3TIEKTPOHHBIX CUCTEM ITOJTABIEHNA
TIpOTMBHMKA.

MpepbicTopus npoekTa BO3AYIWHOr0 NyHKTa P3b

OpayMy 13 HepBbIX caMonéToB POB 61t CKOHCTPYMpOBaHbI
Ha 0ase paketoHocna Ty-16. [In4 MOCTAaHOBKM NACCHBHBIX IIOMeX
9TO BOB/IYIIHOE CYAHO HOCWIO KOjoBoe HasBaue Ty-16 «Enxa»
¥ BK/IIOYA/IO AIIIApaTypy aBToMara cOpoca oTpakarerneil ¢ Iad-
KaMIl TOYBOMHOBBIX AuIonelt. [l aKTMBHBIX MOMEX UCIIONb30-
Banicst Ty-16 «BykeT», Y KOTOPOTo ObUI OPraHM30BaH TeXHIUIECKII

OTCEK, C pasMELIEHHO TaM MOIJHOI HIMPOKOIIONIOCHON CTaHIel
POII «byxeT».

Bckope nosasuics caMmon€T pagnosieKTPOHHON pasBeKN I pa-
IMO3TIEKTPOHHOI 60pbOBI Ha Gase Vin-18, ocHamennsiit VIK-cka-
Hepom,—PJIC 60koBoro o63opa u fpyrumu garaukamu — Vn-20.
OTOT JleTaTeNbHBII almapar Obl1 cosfaH B 1968 rofy 1 UCHOMb30-
BaJICA [/ pasBeNKM BOb IpaHuLbl. OH OTIMYANICA OT ICXOFHOTO
CaMO7NI€Ta MEHbLINM IONETHBIM BECOM, MOIJHBIMY JIBMUTaTeIAMU
AVI-20M u pasmraHoit anmaparypoit POb. Mn-20 He nocTymnan Ha
BOOPY>KEHNSA Pa3BebIBATENbHBIX I IIPOYMX IOJPA3JIENIEHNIA, @ Ha-
HPAMYI0 3aMBIKJICA Ha IITab OKpyra wim ¢roTa.

[’1aBHOe IpaBM/IO J/IA TAKOTO CaMON€Ta — He BBI3BIBATDH IO-
nospernmit. CaMONET-pasBeuNK JIO/DKEH OBITh MOXOXMM Ha rpa-
KEAHCKMIT aBManmaitHep. VI3 coobpakeHmit COXpPaHHOCTM TIO-
CYHapCTBEHHOJ TaliHbBl OKPacKy OH IOMYy4YM/ aBMAaKOMIIAaHUM
«Aapo¢noT», a Ha HOCy ocTanach Hagmuch «Vnl8». Tombko cre-
IMaJIMCTBI, TIONy4MBIINE CeKPETHBIN JOCTYI, MOIIM 3HATh KaKoe
obopyHoBaHye y caMonéTa BHYTpU. B CBOIO Odepenb pasBequuK
BKJIIOYAJT TPUOOPBI, ITO3BOJIAIONINE CYUTD O CTEIIEH) BOCHHOII aK-
TUBHOCTH aPMUIT MHOCTPAaHHBIX TOCyAapcTB. CBefieH s 00 9TUX Ma-
IIMHAX COXPAHSIINCH G0JIee TIATeNbHO, YeM MH(POPMALNS O HOBBIX
00EBBIX CAMOTETAX.

Camonér Un-20M — coBeTcKuMit CaMONET PaAN03NIEKTPOHHOIA
60pbobI

Camorér pagnorexHudeckoi passenxu Vn-20M (puc. 1) npex-
Ha3Ha4eH [/ BCKPBITYA PA/IYOIOKAIMOHHBIX CPEfICTB TPOTUBHNKA,
TepexBarTa IIeperoBOPOB Ha OTKPHITHIX KAHAIAX CBA3M, PaMOIOKa-
IMOHHOI CheMKM MecTHOCTH. OCHaIlleH KOMIIIEKCOM Pafiifod/Iek-
TPOHHBIX I ONITMYECKIX CPEfICTB IOMydeHus MHpopMarym. Bxogar
pasnidHble 60pTOBBIe cTaHIMN K1acca «Pomb» u «Ksagpar», PIIC
60KOBOro 0630pa I ONTIIeCKast TEXHUKA.

CrnpieHbs Ha pabodYVX MeCTax IIpeJHAa3HAYeHbI UL YKIaIKI
mapanrnoToB. B coctas axmmaxka BxopaT komanaup BC, ero mo-
MOIIHYK, IITYpMaH, 60pTOBOII MeXaHNUK, 60OPTOBOII pajyCT, Olle-
partopel POB, POII n fgaxe nuHrBUCT-NepeBOAYMK. ANMapaTypa
camonéra Jn-20M mosBonsia IOMY4NUTh [EeTalbHOE PaMONIO-
Kal[OHHOE M300paXkeHne, KoTopoe ObU10 671M3KO K a3podoTo-

Puc. 1. Camonét P36 — Un-20M
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CbEMKe, HO HE 3aBMCENIO OT METPONOrM4ecKux ycnmobuii. Kom-
IJIEKC MMEET XOpolIMe NETHO-TEXHMYECKME XapPAKTEPUCTUKU
IUISL CaMOJIETOB JAHHOTO Kjacca. MOITHOCTD JBUTATesIel TT03BO-
JII€T MPOM3BOAUTD B3NET Ha AycTaHuyy fo 1000M, nmeTh Max-
CUMAJIbHYIO CKOPOCTb 710 680 KM/, a Tak>Ke /IeTaTh Ha BHICOTE JIO
9000M, B TO BpeMsI KaK MHOCTPaHHbIE aHAJIOT Y VIME/IV Xy/LIe I10-
Kasarenu [1].

B Hacrosimiee Bpems Vin-20M 6asupyetcst Kak B 3amafHOI 4acTu
Poccun, Tak u Ha JlambHeM BOCTOKe, 4TO TO3BO/sAET 9(PPeKTUBHO
JCIIO/Ib30BaTh CAaMONET I pa3/IM4HbIX 3afiad. JaHHBI KOMILIEKC
npuHuMaet ydactue B Cupuiickoit Apabcekoit Peciy6ruxe xax Hap
aKBaTOpMell, TaK ¥ BOTM3M C TeaTpOM 60eBBIX JeliCTBIIL.

Ilpyras moxudmkaums — Vn-20PT npexHasHadeHa Ay OTCIIe-
KUBAHUSA PaKeT, KaK B KOCMIYECKIUX IIe/IAX, TaK ¥ B BOeHHBIX. He-
CMOTPS Ha TO, YTO caMOEThI uncnuuch 3a BKC, perynapHo Bbl-
nonHsam 3afadn BMO® wm PBCH Bo BpeMs McHbITaHMIT pakerT.
Kommnekce cram camonéTHblM msMeputensHbIM myHKToM (CHII),
YTO IIO3BOMIIO (UKCHPOBATh 3AIYCKM PaKeT C BO3LYXa, KOTAA
C 3eMJIV MJTU C MOPSI 9TO OBIIO HEBO3MOXKHO. VI3Haya/IbHO BbIfjaBa-
NUCh OTpaHNYEHHbIE JAHHbIE 110 Lie/IeyKa3aHyIo, HO CO BpeMeH JH-
dopmariust crana Oojiee MOMHOI: MOSBUIACH BbIAAYA KOOPAVHAT
e/ depes Ompefie/IeHHble TPOMeKYTKM BpeMeHn. OdeHb 4acTo
Tuxooxearckuit u CeBepHslit ¢proTsl 3akassiBamyt Vn-20PT st 06-
CITyXXMBaHUA COOCTBEHHBIX 3aITyCKOB.

Ha 6opry ycTaHOBIIeHbI NpUEMHbIE pajMoOTeNeMeTpUdecKyie
CTaHLMM, CTAaHIMYU CUCTEM €JIMHOTO BPeMEHU U JpPyIue CpeicTBa
obecnevenst CUIL ITomymo 5 4ieHOB TIETHOTO 9KHUITaXKa OOPTOBOI
KOMIUTEKC 00CIyXuBanT 10 omeparopos. 3a BCIO UCTOPHUIO OBIIO
IIOCTPOEHO 4 caMOnéTa.

Camonér Un-22MMN «Mopy6LmK» — KoMnIeKc
PaAMOTEXHUYECKOI pasBeaKu

Ecn cymiecTByIOT CaMOJIETHI PAf03IeKTPOHHOI 60pbOBI, TO
JIO/DKHBI OBITB ¥ CAMOJIETHI, CIIOCOOHBIE C HUMM GOPOTHCS.

Camonér Vn-2211I1 (puc. 2) npenHasHadeH JUIs BBLABIEHIs
¥ TIOfJABJIEHNSA COBPEMEHHBIX CKPBITHBIX U 3AIIMIIEHHBIX CUCTEM
60€eBOro yIIpaBIeHNs Ha BCeX TeaTpax 60eBbIX JeiicTBuil. Bxiovas
PJIC, xananb! HaBeieHns 3PK 1 KpbImaThix pakeT, a Takxe ACY 1e-

pemauy TakTideckoil MHpopmanyy, knacca Link-16, BHegpéHHas
Ha Takux camonérax nHoctpaHHeix BBC kak B-1B Lancer, F-15E,
F-35 Lightning u apyrue. JpyruM 06beKTOM 3TOr0 CaMo/éTa MOIyT
OBITb 11 3apyOeXHble CUCTEMBI O3ULIOHMPOBAHNA, B TOM YICTIe
ncronb3yeMble crpanamu 6moka NATO.

Hosbiit xomIiexkc HocuT HasBaHye «[lopybmux» u mmeer
6o71ee BHICOKME XapaKTEPUCTHKI IO CPABHEHMIO C TIPEbITYIINMI
MopienAMN. [JIaBHasA CIOCOOHOCTD 3TOI CUCTEMBI CTAlO BO3JEl-
CTBJe JIMIIb Ha CUTHAJIbl ONPENieIEHHON YaCTOThI, He 3aTparmsas
gpyrue. Ammaparypa MOXeT 3((eKTHBHO OOPOTBCS ¢ caMoné-
TaMU JaJIbHEr0 pajiiioyIoKanoHHoro obHapyxenus (IPJI0), cu-
creM IIBO, a taxxe ¢ brJIA. Heckonbko camonéros Vn-22I11T
CMOTYT He TONIbKO HAPYLINTb, HO ¥ NAapajan3oBarh pabory pa-
[IMO3/IEKTPOHHBIX CPEICTB BEPOATHOrO IPOTUBHMKA B 33JaHHOM
paitiore. Ilepen BKIIOYeHMEM CHMCTEM AKTMBHBIX IIOMEX, alllapa-
Typa «IIOPYOIIMK» CKAHUPYET BCE PA/IIOCUTHAIIBI M HAXOAUT da-
CTOTBI, Ha KOTOPBIX paboTaeT MpOTUBHUK. B TO e Bpems, caMonéT
HJYETO He V3/TydaeT — allaparypa paboTaeT TOMBKO B PeXMMe
npuéma. Ilocrme ob6Hapy>KeHMsA BaKHBIX KaHAIOB IPOTUBHIKA,
BK/II0YAETCs «IMYLIM/IKa» M CTABATCA IOMeXY B HY)KHOM JMaria-
30He 4acToT. [IocTaHOBIIMK OMeX M3Yy4YaeT X TONbKO B HY’)KHOM
HAIIPaB/IEHN, YTO SIB/LIETCS] BAXKHBIM aCIIEKTOM IIPY 0COOBIX 00-
CTOATENbCTBAX.

Kommekce «ITopy6mux» MoxxeT nogasiath Bpaxeckue PTC Ha
n06bIX IIaTdopmax. OCHOBHOE e ero HagHaueHMe — «BBIPYOaTh»
HPOMEXYTOYHbIE CTAHLMM CETEBBIX CHCTEM Ilepefiadl JaHHBIX.
B aTOM M 3aK/MIOYaeTCA MX YA3SBMMOCTD. I1aBHOI 0CO6EHHOCTBIO
HOBOII aIMaparypsl Ha GOPTY AB/IAETCS M30MPATENIBHOCTD 110 Ya-
CTOTaM ) AMarpaMMe HaIpaBIeHHOCTH, Tak Kak Vn-2211T1 6yper
JIe/ICTBOBATb HAJl TEPPUTOpPUEI CBOEN CTPaHBI, Iie OH He MOXeET
OBITb COMT. DTN CUCTEMBI MPOBbIE 1 MMEIOT YIy4IIeHHbIE Xa-
PaKTepUCTUKM TOYHOCTM M3MepeHus 1 OblcTpopericTBus. Taxoke
VICKTIOYAeTCA BO3MOXKHOCTb BO3JE/ICTBOBATb Ha AHA/NIOTUYHYIO
aIIapaTypsl CBOMX BOJICK, fjaKe eC/M OHa paboTaeT Ha TAKoll Xe
YacToTe, 4TO 1 HofjapyAeMasd. IIpy 9ToM aHTeHHa aBTOMATUYECKN
OTCNIeXXHMBAET YITIOBOE TIOTIOKEHIE TTOIaBIAEMOT0 00bEKTa OTHOCH -
TE/IbHO CBOEro 6opTa.

CaMOZET aKTMBHO MCIONb3YeTCsA MpM MONETAX y TpaHUI]
¢ Ykpansott, a taxoke B Cupuiickoit Apabckort Pecy6muke.

Puc. 2. Camonér P3N — Un-22MNN «Mopybwuky»
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Camonér Ty-214P — nepcneKTMBbI Pa3BUTUA BO3AYILHbIX
nyHkToB P36 1 P3N

Camonér Ty-214P — camonér pasBegumK IpefHA3HAYEHHBIN
mns BemeHnst pajgyorexundeckort (PTP) u ontuko-anmexTpoHHOM
passegxy (O3P), paspaboranHbii B koHIe 2000-X rofos Ha 6ase
naccaxxupckoro Ty-214 s samens! ycrapesiuux Vi-20. Ipaxpan-
CKast MOJIeNTb SAB/ACTCS 9 (PEKTUBHBIM MarMCTPAIbHBIM JABYXABI-
raTenbHbIM camonéroM. [IBuratermu IIC-90A cepTuduippoBaHbl
U TIOJTHOCTBIO OTBEYAIOT MEXXAYHAPOAHBIM TPEOOBAHISAM 110 LIYMY
U BBIOPOCY BPeIHBIX BelljecTB B aTMocgepy. Y camonéra Ty-214P

IpeobIafaloT TaKye XapaKTePUCTHUKI KaK COBpeMeHHast a9pOfiyHa-
MuyecKas KOMIIOHOBKA, COBEpIIEHHas KOHCTPYKLMA IIaHepa, CO-
BpeMeHHBbIII MI0TaXHO-HaBUrarmoHHsI Komivieke (ITHK) u axo-
HOMITYHBIE IBUTATEII.

Camonér Ty-214P (puc. 3) 0o60pymoBaH HOBENIINM pafyio-
TexHuueckuM KomiiekcoM ¢ PJIC 60koBoro u Kpyrosoro o63opa,
a TaKXe ONTUKO-3TIeKTPOHHOI CHCTEMOIl BHICOKOTO PaspelieHMs.
Io cocTostHMO Ha HOAGPL 2023 rofa 2 6OpTa COCTOAT HAa BOOPY-
sxeHnyt BBC Poccn. OT rpaskiaHCKOI MOJie/I CaMONET-pa3BedunK
OT/IMYAETCS PACTIONIOKEHIEM WITIOMIHATOPOB Ha 6OPTaX M HAM-
Y1teM HeCKOIbKIX HOBBIX OOTEKaTeNelt.

Puc. 3. NepcnekTUBHbIN camonéT-passepunk Ty-214P

PapuoTexHmyeckmit KOMIUIEKC COCTOUT U3 CUCTEM IMAcCUBHOI
PaMOTEXHNIECKOI pa3BeIKy 1 TlepexBaTa PajlI0KaHasIOB, a TakxXKe
paamonokatopa 60KoBoro 063opa.

Crucrembr PTP 1o3BOIAIOT 3aceKaTb MCTOUHMKM MU3TydeHINA
1o 400xM, a cob6ctBennas PJIC obecnieunBaer HabOMONEHNS 3a Ha-
3eMHOIT 00CcTaHOBKOII B pajryce 200-250KM.

I[Tox HOCOBOII YacTbiO (rO3e/sHKA YCTAHOBEHA ONTHMKO-3/IEK-
TPOHHAsS CTaHLNA. B eé cocTaB BXOEAT JHEBHAS ¥ MHPpaKpacHas
KaMepbI C AMCTAHIVOHHBIM yIIpaB/eHneM. B 6/1aronpusTHIX ycro-
BIISIX OHA [I03BOJISIET BECTH HAOTTIOMIEHIIS Ha PACCTOSTHIN [0 IECSITKOB
KuomeTpos. Taroke Ha GOPTY JO/DKHBI IPUCYTCTBOBATDH CYCTEMbI
00pabOTKM 11 BBIAAYY TIOCTYIAIOUINX JaHHBIX. CaMOMET-pasBeumK
MOJXeT IlepefjaBaTh MHPOPMALINIO U Lje/leyKa3aHus B BOJICKOBbIE CU-
CTeMbI yIIPaBJIeH)A MY HATIPAMYIO YIaPHBIM CPEICTBAM.

ITo cpaBHeHMIO C mpepmecTBeHHNKOM Jn-20, y HoBOro camo-
néTa yIydIIeHbl JIETHO-TEXHMYECKME XapaKTepuUCTHMKU. YeTbipe
TYpOOBMHTOBBIX IBUTaTe/A CMEHIIUCh Ha JiBa TYpOOpeaKTVBHBIX,
CKOPOCTD TOIETA YBEMYMIACH /10 850 KM/4, BHICOTA MOJETA CTajIa
HaMHOTO BBILlIe, & TAKKe Ja/IbHOCTD 1071ETa mpeBbicyia 6000xm [2].
Heo6xomuMoCTh pasnuYHBIX CPEICTB ABMALMOHHON PpasBemKu
OYeBHUJIHA, M [O3TOMY IIPUHMMAIOTCS HEOOXOMMbIE MePBI II0 CO-
3JaHMIO AIIAPaTypPhl OT MOJABECHBIX KOHTENHEPOB [0 MOTHOPA3-
MEpHBIX pa3Be/bIBATe/IbHbIX aBMAIMOHHBIX KOMIUIEKCOB Ha Oase
TPaKIaHCKIX CAMOTIETOB.

Y ZaHHOTO BO3[YIIHOTO CYJHA OTCYTCTBYET Kakoe-mubo BOOpy-
JKeHHe, HO TIpM 3TOM CaMOJIET UMeeT BO3MOXKHOCTD 3aIUTUTD Ca-

moro cebs1. Ha HéM mpucyTcTByeT 60pTOBOIT KOMIIIEKC 0O0POHBI,
CIIOCOOHBII BBIABILATH YIPO3bl M PearupoBarb Ha HUX. B 3aBucnu-
MOCTH OT X XapaKTepa UCIOb3YITCA IOMEX) Pa3HOTO Pofa.

B pacnopsoxkernn Muno60poHbr Poccuy Ha JaHHbBIT MOMEHT
VICTIONB3YIOTCA [IBa CaMONETa-pasBefuMKa M OXMIAeTCA TPeTUi
KoMIuTeKC. [1opo6HOCTY IpUMEHEHNA OTPaHIYEHBI, HO U3BECTHO,
YTO TIOCIIE TOTO KaK B Hebe Hajl TeaTpoM OOeBBIX Je/CTBUIT TOSB-
nsaercst Ty-214P, mpOTUBHYKY IPUXOAUTCA CUMTATh CBOY IIOTEPH.
B mexabpe 2012 ropa, caMo/éT ObUT 3aMedeH Ha/l HelfTpabHBIMI BO-
mamu SImorckoro Mopst B6mm3u Kurast  SImonun. B mrone 2015 roga
Ty-214P coBepuran monéTsl BAOMb TpaHnIbl Poccnn u YKpanHbL.
A 15 ¢espains 2016 rozna, caMoNnET-pasBefuyK IPUOBIT Ha MCIIONb-
3yemslit poccuiickumyt BBC B Cupuiickoit Apabcekoit Peciy6rxe
aspozpom XumerimuM 67u3 JIaTakuu s IpoBefieHnst pasBeiblBa-
Te/IbHBIX OlepaLyii.

ITnanupyercsa panbHelilee pasBUTHE B 9TOM HAINIPaBIEHUM.
Tpetnit skzemmnap

Ty-214P ckopo mopgHMMeTCA B BO3AYX. Taxoke He MCKITIOUEHO,
4TO pas/mryHble Komivtekcsl POB u PTP nosssaTcs Ha 6ase poccnit-
ckoro camonéra Jn-96. [laHHbBII TUII BO3LYLIHOTO Cy[HA MMeeT
YIy4LIeHHbIE TI0Ka3aTe/ 10 CKOPOCTY M BBICOTE MONIETA, a TaKXKe
IPOJIO/DKUTENBHOCTD HAX0XK/IEHNA B BO3JyXe yBemuuBaercs 1o 10
vacoB. CajloH caMon€Ta CMOXKET BMECTUTD He TOTbKO OIIepaTopoB
KOMIIJIEKCA, HO ¥ CaMJi CUCTEMBI, YTO yIy4YIIaeT a9POAHaMIIeCKIe
xapakTepucTuky. HoBeiiimee 60pToBoe 060pyfioBaHie COKpalaeT
TIETHBIN SKMIaX 110 2 denoBek: Komanaup BC 1 ero moMouHmK.
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3aknoueHune

Bectu BosgyHblit 60t B YCTOBMAX aKTUBHBIX MJI TACCUBHBIX
IIOMeX — OYeHb TPYJHO KaK JIETYUKY, TaK U oduiepy o 60eBoMy
YIIpaB/IeHUIO aBuanyert. [I71 9TOro co3jaHbl /1Ba HAITPaB/IeHNA Ca-
MOJIETOB U1 YCTpaHeHMs 9Tux mpobneM. JleTaTesbHbII anmapar
PIB crocoOCcTByeT MOCTAaHOBKM IIOMEX /I aBMALMM IIPOTHB-

JIureparypa:

HIKa, a caMonéT POIT u PTP obHapy)xuBaeT 30HY HOKPBITHS U Ha-
4JHAeT MOAAB/IATH 9TU IOMeXM). [II1 9TOro HeoOXOMMO MOCTO-
AHHO MOJIePHM3MPOBATh HAIIM CAMOJIETHI JAHHBIX HasHA4YeHMIL.
Kaxppiil rofi y IPOTMBHNKA NOSAB/IAIOTCA HOBble cpeficTBa PO,
YTO BO3JICVICTBYeT Ha BO3[YIIHYIO HABUTALMIO IIPY BefieHuN OO
A ycTpaHATDb 9TH IOMeXU HY>KHO 06s13aTenbHo. bes HaBuranmm —
HeT aBUAINIL

1.  PykoBopcTBO IO NIETHOI SKCIDTyaTanuy 1 monéta camonéra Vn-18: Ilpukas MunmucTpa rpaxpanckoit asuanm CCCP Ne 69 ot

17.02.1971.

2. PyxoBopcTBo 1o nétHoM akcruryaranym Ty-214: OAO Tynones: munTtpasc Poccun ot 25.12.2000.

MoaroTtoBKa NUTbeBOM BOAbI U3 MAJIOMOLLHbIX NOBEPXHOCTHbIX BOAOUCTOYHUKOB

Kanabaesa A3u3a YaHuap6eKoBHa, CTYAEHT MarucTpaTypbl;

AnumoBa KyJ'IFILIJ Ka6nacoaHa, KaHOnAaT TeEXHNYECKUX HayK, AOLEHT
Kasaxckuit HaumoHanbHbIi MccnefoBaTenbckuil TexHudecknit yuusepeutet umenu K. W. Catnaesa (Satbayev University) (r. Anmatbl, KasaxcraH)

B dannoti cmamve paccmampusaemcs ananu3 mpancopmayuu kauecmea 600vt MAromousHoix 6000emos. Ilpuseden ananus sppexmus-
HOCMU MAKUX U3BECHIHVIX MeMO0006 U COOpyiceHuti Oe3peazeHmHoil npednodzomosKY NOBEPXHOCHIHLIX 600, U Pe3YIbIMAMbl UCCTIE008aAHULL
NpOUECcos KOAzyIUPOBAHUS U PIIOKYIUPOBAHUSL MATIOMYMHBIX UBEMHbIX 600.

Knioueevie cnosa: 6000em, nosepxHocmHbvle 800bl, NUMbe8aAst 600d, OHUCHIKA,

pu paszpaboTKe TEXHOTOTHII HOATOTOBKY BOX Il MUTHEBBIX

Liefieil 3a OCHOBHOJ IIEPMOJ, YCTAHOBJIEHMA Ka4ecTBa BOJIbI
TO/DKEH MPUHUMATBCSA NeTHUI, XapaKTepU3YIOMUiiCa POCTOM KO-
JIMYecTBa BOZLOPOCTIElt B Hell, BLICOKOI OKUC/IAEMOCTDIO, 3alaXaMiu
U TIPUBKYCaMM.

AHa/3 MHOTOJIETHET0, CE30HHOTO 11 CyTOYHOTO M3MEHEHN Ka-
4eCTBa BOJ[bI MaTIOMOIIIHOTO HEPEIKO TTOf{BEP>KEHHOTO 9BTPOPUIIH-
POBaHNIO BOfl0EMA [IOKA3bIBAET, YTO IpeBapuTenbHas 06paboTKa
BOJIbI OT BOJOPOCTIENi, B IEPBYIO OUepefib, TyTeM MPUMeHeHU KOM-
OVHALN OKVCTUTENE! IIepell ee KOArympoBaHyeM, FO/DKHA OBITh
3HAYMTE/IbHO YCIJIEHa, HAIpaBIeHa Ha CTAOWIM3ALMIO KadecTBa
BOJIBI TIEPE]] OCHOBHBIMY COOPY)KEHMAMM, CHATIE HE-BO3MOXKHOCTI
IpsI3€BOIl HATPY3KY Ha HUX — VI TeM CaMBIM, CHVDKEHYIe OOIIVIX 9KC-
IUTyaTallMOHHbIX 3aTPaT Ha MOATOTOBKY MUTbEBOI BOJBL.

IToBcemecTHOE 3arps3HeHMe IPUPOTHDIX BOOUCTOUHIKOB XO3Iif-
CTBEHHO-IIUTbEBOTO Ha3HAYeHA PUMeCMI aHTPOIIOT€HHOTO 1 TeX-
HOTeHHOTO IPOVCXOK/IeHIs1, HAOTIOTlaeMoe B ITOCTIEHIE IeCATIIETIIS,
00ycmaB/mBaeTcs B GOTIbIIENl CTeNeHN MOCTYIUIEHNeM B HIX Goree
55 KM /TOJl HEOUMILIEHHBIX 1 HEOCTATOYHO OYMIIIEHHBIX XO3SAIICTBEH-
HO-OBITOBBIX I IPOMBIIIIIEHHBIX CTOYHBIX BOJI; TOBEPXHOCTHOTO CTOKA
C MPOMBIIUTEHHBIX IJTOMIAfIOK, CEMTEOHBIX TePPUTOPHIL, JKMBOTHO-
BOZIYECKIX KOMILIEKCOB, METVOPATUBHBIX CEMbXO3yTOmuit 1 T.1. [1].

HomeHKmaTypa 1 KONMYeCTBO 3arps3HAMINX BEIECTB, T10Ia-
JAIOIINX B BOJOMCTOYHNUKI, BECbMa Pa3HOOOPA3HbI I 3aBUCST B OC-
HOBHOM OT Ipo¢mist 1 06beMa MIPOMBIIIIEHHBIX U CETTbCKOXO035111-
CTBEHHBIX TIPEIIPUATHUIL, PACIIONOKEHHBIX B PailoHe BOLOCOOpa;
3 deXTHBHOCTI M HALIOKHOCTU TEXHOMOTMII OYMCTKM OBITOBBIX
¥ IPOMBIIITEHHBIX CTOYHBIX BOJI, COpAachIBaeMbIX B BOLOMCTOYHIIK.

OCHOBHBIMJ QHTPOIIOTEHHBIMI 3arpsIBHEHVSIMM BOJ MAJIo-
MOII{HBIX BOJOVCTOYHIIKOB SIB/ISIIOTCS a30THBIE COEMHEHNs (a30T
AMMOHMITHBIIT, HUTPUTbI ¥ HUTPATBI), IOBEPXHOCTHO-AKTVBHBIE Be-
IeCTBA, HeCTULN/bI, HeTeIPOTYKTHI, COMM TSKEIbIX METAJIIOB,
dbenompI 1 GaKTepyaIbHbIe 3arps3HeHNMs. MHOTIe 13 HUX 00/1afatoT
KYMY/LITUBHBIMIL CBOJCTBAMIL JI MOTYT B 3HAYNMTE/IbHON CTENEHN
M3MEHATh TMAPOXIMUIECKIUIT PEXIM BOJOVMCTOYHIKA, YXYALIATh
KauyecTBO BOJBI IO COZIEPXKAHMIO OAaKTepUOIIAHKTOHA, IeTepo-
TpodHBIX OakTepuit ¥t GaKTepuit IPYIIIbl KUIIEYHOI TaJI0YKH.

CoBpemeHHbIe MeTOfbI 60PBODI ¢ HUTOMTAHKTOHOM HEloCpen-
CTBEHHO B BOJOMCTOYHMKAX OCHOBAHBI TAKXKe HA 00paboOTKe MX
BOJI Pas/IIYHBIMIL Q/IbIULV/IAMM, KOTOPBIE BO3HEICTBYIOT Ha BOJO-
POCII U CHepXXMBAIOT X pasButue []. B To >xe Bpems Bofa, o6paba-
ThIBaeMasl a/IbIMLUf{AMI, OIACHA [I/Is1 37J0POBbSI JIIOfiEl, XKIMBOTHBIX
Y PACTEHMII, ¥ HEIPUTOfHA JIA XO3AICTBEHHO-IINThEBBIX Lienelt.
Pasnarasicp Ha jHe BO0éMa, paHee CKOAry/MpoBaHHBIe I OCEBILIe
BOJOPOCTIH BBIAE/IAIOT B BOAY OJOTeHHBIE BEIECTBA, YTO IPUBOLUT
K €€ TIOBTOPHOMY «LIBETEHIIO».

Jl1st OCaXfieHNsT TYCTBIX HATOHHBIX MAcC CHHe-3€/eHBIX BOJO-
pocrei B BOl0eMax MCIIONb3YIOT TAKXKE CEPHOKICIIBIN a/IFOMIHMI
¢ OONBLINMYL O3aMIL.

[lns v3BeveHus 13 BOABI PUTOINIAHKTOHA, IPOTYKTOB €T0 XKM3-
HeJIeATe/IbHOCTI 11 AeCTPYKII OOBIYHO Ha AEHCTBYIOIINX BOLOIPO-
BOJHBIX CTAHI[MSIX HPEJYCMATPUBAETCS ee MpeBapuTeNbHas 00-
paboTka BHICOKMMIY H03aMy XI0pa (B0 6-10 Mr/i) u mpomyckaHue
BOZbI Yepe3 MUKPOQUIBTPBI C MOCTEAYIOMIMM PEareHTHBIM 0Ca-
xpueHneM 1 QumbTpoBannemM. OfHAKO, TIpefBapUTENIbHOE XIOPY-
pOBaHMe BOAbI, paspyliias CTEHKM K/IETOK [UIAHKTOHA, JIAIIAET ero
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Puc. 1. CeTyatble hMNbTPbI C NEPUOAMYECKOI ABTOMATUYECKON NPOMbIBKOI CETOK:
a— 6NOYHbI MHOTOCEKLMOHHbII; 6 — KOHYCHas CeTKa, BMOHTMPOBAHHaA B HanopHbIi TpyGonpoBog,

ITABYYECTH, B TO JKe BpeMs IIPUBOANUT K 000TaleHII0 BOLBI PaCTBO-
PEeHHOII OPTaHMKOIA, YXY/IIEHNIO € OPTaHOMeNTHYECKIX CBOVICTB,
00pa3oBaHIIO B Hell GOBIIOr0 KOMIYECTBA XTOPOPTaHIIECKHX CO-
eMIMHEHWIA, IPUCYTCTBYE KOTOPBIX B IIMTHEBOI BOJIE XKECTKO pera-
MEHTJIPOBAHO COOTBETCTBYIOLYIMI HOPMaTyBaMi [2, 3].

IIpn copepxannu B BOfe, IOMMUMO BOJOPOCIHEN, KPYIMHOMMC-
TIepCHOIT B3BeCH Ha TakoM (uibTpe co BpeMeHeM 3 deKT 09ncTKy
MOXET BO3PACTATh, @ €T0 PEKIUM PabOThl MPUOMIKATHCA K POXUMY
HAaMbIBHOTO ()U/IBTPOBAHN, YTO IPUBOJUT K BO3PACTAHMIO JYHAMM-
4eCKIX HaIpPy30K Ha CeTYaToe MON0THO J HEKOHTPOIMPYeMOMY IIpO-
CKOKY B3Becl B (ubTpar. [loatomy, npuMeHeHne TaKuX GUIBTPOB
MOJXeT OBITD 1]e/IecO0OpasHbIM, eCii peXXuM (QUIBTPOBAHIS U TIPO-
MBIBKY OYIeT OCYIeCTBIATCA B ABTOMATIYECKOM PEXKIME C OTPaHu-
YeHyeM IIpefieNbHbIX II0Tepb Harmopa B ceTke He 6onee 0,2-0,3 M [5].

Ha KoMMyHambHBIX BOJOIPOBOAAX Hambomee pacmpocTpa-
HEHHBIM TEXHOTOIMYECKMM IIPHeMOM YHa/IeHNsA BOZOPOCHIel U3

JIureparypa:

I'TY;2003.—111c.

BOJIb SIB/SIETCS MUKPOQUIBTPOBAHNE Uepe3 CETKUM C PasMepoM
s4eek oT 40 x 40 mo 60 x 60 MKM.

[Tocnenyromas moce 3TOro peareHTHast 06paboTKa KOAry/sH-
TaMu 1 (JIOKY/IAHTAMI aHA/IN3 CYIIECTBYIOLINX CIIOCO60B 60PbODI
C IVIAHKTOHOM I10KA3aJI, YTO OffHUM U3 PAljYiOHA/IbHBIX 1 9KOHOMIU-
YeCKI BBITOJHbIX CIOCOO0B MOXKET ObITh 3afiepyKaHue pUTOIIAHK-
TOHA Ha (WIBTPax C IUIABAIOLIe 3arpy3Koil Ipy (GUIbTPOBAHUN
BOJIBI CHJ3Y BBEPX U PereHepawyy 3arpyskiu cBepxy BHuU3 ¢ fo6as-
JleHNeM, B CTydae HEOOXOAMMOCTH, HEOOMBIIOTO KOMMYECTBA pe-
arenta Cu,0, C IOBBIIEHHBIMU [I03aMV TIPUBOAIMT K X Tiepepac-
xony. [4]

Takum 006pa3oM, MpaBUIbHO BBIOPAHHOE COOTHOLIEHME THIIA
KOAry/sHTa 1 GIOKY/IAHTA M UX 103 LT 06pabOTKM [IBETHBIX MaJIO-
MYTHBIX BOJ; JAHHOTO BOZOMCTOYHNMKA C BBICOKOI OKVC/IIEMOCTDIO
BOZIBI [I03BO/ISIET COKPATIUTD PACXON KOAry/sauTa o — 40% 1 CHU3UT
KOHIIEHTPALIMIO OCTATOYHOTO A/IIOMUHYIA B OTCTOSIHHOI Bofie. [6]

TosopoBa, JK. M. Bsibop n ontumusanys BogoouucTHbix Texuonormii [Texcr] / JK. M. [oBopoBa.— Bomorga; M.: Bomoropcxmit

IIpepensHo momyctumble KoHuenTparmy (ITJIK) xummdeckux BeljecTB B BOfiE BOFHBIX OOBEKTOB XO3S/ICTBEHHO-IUTHEBOIO

¥ Ky/bTYPHO-OBITOBOTO BOFOMONMb30BaHNA. [urnennyeckne Hopmarusel. ['H 2.1.5.2280-07 Jlonmonmserns n nsmenerns Ne 1 k I'H

2.1.5.1315-03; BBep,. 2003-15-06.

CanlInH 2.1.4.1074-01. [TutbeBas Bopa. [uruenndeckne TpeGOBaHMS K Ka4eCTBY BOJIbI LIEHTPATN30BAHHBIX CUCTEM IUTHEBOTO

BopocHabxeHns. Kontponp kadectsa [Texcr].— Baen.2002-01-01.— M.: VIHpopmannoHHO-M3[aTeIbCKIi ieHTp MuH3paBa

Poccun, 2002-62 c.
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4. Mscnukos, VI.H. VccnenoBanne mporieccoB Koarymanuy u o6e3sapakMBaHUsA IIPYM OYMCTKE BOJI TOBEPXHOCTHBIX MCTOY-
HukoB [Texkcr] / VI. H. Msacuukos, B. A. [Totannua, 3.J1. JKongaxosa, T. 3. Apremosa // BogocHabykeHume 11 caHMTapHas TEXHMUKA. —

2003. Ne 9.— C. 13-15.

5. JKyxuxos, B. A. ®unsrposanue. Teopust 1 pakTIKa pasfee s CyCIeH3uit: 4-e usf., mepepad. u gorr. [Texcr] / B. A. XKy»xunxos.—

M.: Xumus, 1980.— 397 c.

6.  https://www.dissercat.com/content/podgotovka-pitevoi-vody-iz-malomoshchnykh-poverkhnostnykh-vodoistochnikov

MeTtoabl 1 noaxoabl K NPOEKTUPOBAHUIO 3¢¢EKTMBHbIX cucrem
OTOMJIEHUA U BEHTUNALUU B NPOU3BOACTBEHHbBIX MOMELLEHUAX

LaneHkoBa AnekcaHapa BnagMmupoBHa, CTYAEHT MarucTparypsi

HayuHbiit pykoBoguTens: XunuHa TatbaHa CeMeHOBHa, KaHANAAT TEXHUYECKMX HAYK, OLEHT
TIOMeHCKMIt MHAYCTPUANbHbIA YHUBEPCUTET

B cmamve asmop ucczzebyem ONMUMAnvHvle peUeHus ons NPOEKMUPOBAHUSL CUCITEM OMONIEHUA U BEHMUTIAUUU npou3306cm66HHbzx36aHuﬁ.

Kntrouesvie cnosa: cucmema omonseHus, cucmema BEHMUNIAUUU, NPOEKMUPOBAHUe, I’lpOMSBObCWZSCHHble 30aHUSL.

HOBbIHIeHI/Ie KayecTBa CTPOMTENLCTBA TpebyeT Co3maHuA
YCIOBUIL J1S1 BBICOKOIPOM3BOAMUTENBHOTO TPYAa U KYIbTYPhI
IIPOM3BOJCTBA, YTO HEPA3PHIBHO CBA3AHO C COCTOSHIEM BO3JTYITHOM
cpepibl Ha pabounx MecTax. OCHOBHOI 3a/jayeil CIIeIaICTOB B 00-
JIACTY TEIUIOCHAOKEHNA ABJIACTCA CO3JaHNE B IIOMEILEHNUAX Pas-
HOTO Ha3HAYeHNA TAKOTO MUKPOK/IMMATA, P KOTOPOM obecreyn-
BAIOTCA O/IATONPUATHBIE YCTOBIA 1A TEXHOTOTMYECKIMX IPOLIECCOB
¥ HOPMasbHOIT fIeATeNbHOCTH Jenoeka [1]. VIMeHHO o ycnoBus
BHYTpPEHHEN Cpefibl Ha NPOM3BOJICTBE, B IPOMBILIIEHHBIX U Ipa-
KJJAHCKMX 3[JAHMAX 00€CIeuNBAIOTCA C IIOMOLIBI0 CUCTEM OTOII-
JIEHNA, TeITIOCHA0KEeHA ¥ BeHTHIALMN. DPPeKTUBHOCTD CICTEM,
X TEXHMKO-3KOHOMMYECKME XapAKTEPUCTUKM BO MHOTOM 3aBUCAT
He TO/IBKO OT IIPMHATBIX CXEM, OT IIPABMIBHOTO MOHTA)Ka, Ha/Ia/[KI
¥ SKCTUTYaTaImy, HO ¥ OT IPaBIIbHO BRIOPaHHOI METOMIMKM ITPOEK-
TUPOBAaHMA U JOCTOBEPHOCTY NPOBEAEHHDIX PACIETOB.

Oco6eHHocTH NPOeKTUPOBaHUA CUCTEM OTONJIEHUA
U BEHTUNALUKN NPOU3BOACTBEHHDbIX 30aHuI

[IpoexTypoBaHMe CHCTEMBI OTOIVIEHVS IS MPOMBIIIIEHHBIX
3[JAHVIT IMEET CBOY OCOOEHHOCTH, YIUTHIBAOIIYE CIIEM(IKY ITUX
00bexTOB. BOT HeKOTOpbIE 113 HIIX:

1. Pasmepel momenteHmit. [IpOMBILIIEHHBIE 3JAHMS YaCTO
MMEIOT OOIblINe IUTOLA/ ¥ BBICOTY IIOTOMKOB. [T0aTOMY CicTeMa
OTOIUIEHNSI JO/DKHA OBITD CIIPOEKTUPOBAHA TAKMUM 06Pa30M, 4TOObI
addekTnBHO 060TpeBaTh BCIO IUIOMIA/b U MOMJEP)KUBATD KOM-
dopTHYIO TeMIepaTypy Aaxke py O6OIbIINX 00beMax BO3AyXa.

2. Temnonotepu. IIpOMBILIIEHHbIE 3[aHNMSA MOTYT UMETb He-
CKOJIBKO BHJJOB TEIIOM3O/LALIMI 10 CPABHEHUIO C OOBIYHBIMM 3fja-
HUAMY, 4YTO NPMBOAUT K GO/MbUIMM TertonorepsiM. OCHOBHbIe
TEIIONOTEPH Yepe3 Hapy KHbIE OTPaXKIeHNs], 00YCTIOB/IEHHBIE Pa3-
HOCTBIO TeMIIEpATyPbl BHYTPEHHETO U HAPY>KHOTO BO3JyXa, OKa-
3BIBAIOTCS] MeHbIe (DAKTUYECKNX TEIIONOTEPD, T.K. HE YUUTHI-
BaeTcs psif (akTOpOB, BBISBIBAIOLINX JOIOMHUTENBHBIE HOTEPH
TEIUIOTBL, MICYUCTIsIEMbIe B JOTAX OT OCHOBHBIX TeIyIonotepsb. K Hum

OTHOCAT: OPMEHTALVIO IOMEIECHNII 110 OTHOLICHNIO K CTOPOHAM
CBETa, IIOCTYIUIeH)e B IIOMelleHle HaPY)KHOTO BO3yXa Yepe3 Ha-
PYKHBIE IBepM, HalMu4ue ABYX U O0/ee HApYXKHBIX CTEH, BBICOTY
TIOMeleHN, MHQIMIBTPAIMIo B TIOMEIeHNs Hapy)KHOTO BO3JyXa
Yepes HEITIOTHOCTY CTPOUTENbHBIX KOHCTpyKImil. [4] IIpu mpoek-
TUPOBAHUI CUCTEMbI OTOIUIEHNSI HEOOXOMMO YIeCTb TH IOTepK
U IPefyCMOTPeTh COOTBETCTBYIOLIYI0 MOIHOCTb OTOIUTELHOIO
000pyHOBaHNA.

3. CucreMbl BeHTWIALVI. B IPOMBILIIEHHBIX 3/jaHNUAX 4aCTO
IPYUCYTCTBYIOT CHCTEMBI IPUHYAUTETbHOM BEeHTWIALMN I Yha-
JIeHNs 0TPabOTaHHOTO BO3AyXa 11 IIPOAYKTOB IIPOM3BOACTBA U MO -
iepXKaHMsl ONTUMAIBHOTO COCTOSHM BO3AyXa B IOMEIEHNI.
IIpyt IPOEKTMPOBAHMI CUCTEMBI OTOIUIEHNSI HEOOXOAMMO Y4eCTb
BJIVSHYE STUX CUCTEM Ha paclpefie/ieHyie TeIIa.

4. KoHcTpyKTUBHBIE 0COOEHHOCTH. IIpOMBIIITeHHbIe 3TaHNA
MOTYT UMETb CHEUPUIECKYI0 apXUTEKTYPy U KOHCTPYKTMBHbIE
0COOEHHOCTH, KOTOPBIE MOTYT 3aTPYAHUTD IIPOK/IAZIKY 1 YCTAHOBKY
OTONUTENbHBIX TPY6 U 060pynoBauus. [Ipy mpoexTupoBaHum cu-
CTeM OTOIUICHMS ¥ BEHTWIALMM HeOOXOAMMO YYMTBIBATb TaKIe
0COOEHHOCTH U pa3pabaThIBaTh IUIAHBI, ONTMMU3UPOBAHHBIE LA
KOHKPETHOTO 00bEeKTa.

5. besomacHOCTb. B POMBIIIIEHHBIX 3/JaHNAX MOTYT IPUCYT-
CTBOBATb ONACHBIE MATePUAIbL, IPOAYKTBI WM IIPOLIECCHI, TPeDy-
Iolyie COOTBETCTBYIOIMX Mep OesomacHocTi. IIpy mpoekTupo-
BAaHMI CYCTeM OTOIUICHNS ¥ BEHTWIALNM HeOOXOMIMO y4eCTb 9TH
(axTopsl 1 BbIOparb 060pyHOBaHME M MaTepyasbl, KOTOpble He
TPEfICTABIIAIOT YTPO3Y A/ 6€30IacCHOCTH IePCOHAA ¥ MMYIIEeCTBa.

6. HapexHocTb 1 ocTymHOCTD. [IpOMBIIITEHHbIE 3TaHNA 3a-
4acTyl0 paboTaloT KPYITIOCYTOYHO U TPeGYIOT HelpepbIBHOI pa-
OOTBI CICTEM OTOIIICHNA 1 BeHTWIALNN. [109TOMY IIpU IIPOEKTH-
pOBaHMI HEOOXOAMMO 06eCIednTbh HALIEKHOCTb U JOCTYIHOCTD
CUCTeM, IPeRyCMOTPeTb pe3epBHble M aBapMiIHble MCTOYHUKY
TeIUTa 1 pa3paboTaTh IUTaHbI 0OCTY>KMBAHIA U PEMOHTA.

7. OHeproa(eKTUBHOCTb. TpPY IPOEKTMPOBAHMM CHUCTEMBI
OTOIVIEHMSI ¥ BEHTWIALMM HEOOXOMMO O00ecIeduTb MaKCH-
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MaJIbHYI0 5HeproadeKTMBHOCTb, YTOOB MMHUMUSUPOBATDH 3a-
TPATBI Ha S9HEPIUIO U CHU3UTD HETATHBHOE BO3JEIICTBIIE Ha OKPYKa-

IOIIYIO CPefy.

OcHOBHble MeToAbl U MOAXOAbI K NPOEKTUPOBAHUIO CUCTEM
oTONJIEHUA U BEHTUNALUU NPOU3BOACTBEHHbIX 3AaHI/Ii"I

B Havase NpoeKTMPOBaHNsA HEOOXOMMO IPOBECTH JeTaIbHBII
aHa/IM3 TPeOOBAHMIT K CHCTeMe OTOIUICHIISE U BEHTILALINM, @ TAKXKe
U3YINTh OCOOEHHOCTH KOHKPETHBIX IIPOM3BOJCTBEHHBIX IOMe-
IIeHNIT. ITO MOXKET BK/IIOYATD OLIEHKY TEIUIONOTePb, aHA/M3 0071a-
CTell IIOBBIIIEHHOI BIIYKHOCTY VIV OIIACHOCTY B3PbIBA, & TAKIKE MC-
ClIefioBaHMe 0COOEHHOCTEN ITPOM3BOJICTBEHHbIX MPOIIECCOB.

[Tocne ananmmsa Tpeb6oBaHMit M OCOOEHHOCTE MOMeIeHNIT
MOXKHO TIEPEXOfIUTh K BBIOOPY ONTMMA/IBHOI CUCTEMBI OTOIUICHILS.
B stom ciyuae cienyer yunTsBath (haKTOPBI, TaKie KaK THII TOI-
JIMBa, JOCTYIHOCTb MCTOYHMKOB TEIUIA, SHeproapeKTyBHOCTD
U 9KOJIOrnMyecKas GesomacHocTs. Hampumep, B GOMbIINX MpOW3-
BOJICTBEHHBIX TTOMEILEHNAX IIPOKO IIPUMEHAIOTCS CUCTEMBI 1IeH-
TPAJIHOTO OTOIUIEHUSA, KOTOpble 00ecreunBaoT KOMQOpPTHBI
TeMIIepaTypHBI pekxuM BHYTpu momelenns. Cpen Hamboree
PaCIpOCTPaHEHHBIX CIOCOH0B 060rpeBa TAKIIX TOMEIEHIIT MOXXHO
BBIZIE/INTD VICIIOTIb30BAHIE KOT/IOB, PaOOTAIOIMX HA Tase MM TOI-
JIVBE CKVDKEHHOTO IMPOIAHa. DTI CHCTEMBI He TONBKO 00ecredn-
BAIOT YCTOITYMBYIO 11 PABHOMEPHYIO TETIOOT/AUY, HO TAKXKe T03BO-
10T 5QPeKTUBHO ¥ SKOHOMIIHO 000rpeBaTh GOMbIIINE ITOMAI.
Kpome Toro, KoT/Ibl Ha rase WM TOIUIMBE CKIDKEHHOTO MPOIAHA
MMEIOT BBICOKYIO CTEeIIeHb aBTOMATH3ALINN 1 MOTYT OBITD JIETKO MH-
TErpMpPOBAHBL B OOLIYI0 CHCTEMY YIIPAaB/IeHNsI OTOIUIEHVEM HIOMe-
mennit [5]. Takne cucTeMbl TTO3BO/SIIOT TIPEAIPUSTISIM CHUBUTD
TEIJIO3aTPaThl 1 0becreynTb KOMPOPTHBIE YCIOBYA TPY/AA VLA CO-
TPYAHUKOB Ha IPOTsHKEHNN BCero pabodero fus. Taxoke ras 1 OKu-
KEHHBIIT [POIAH fABJIAIOTCA 9KOIOTMYECKHU UMCTHIMU TOIUTMBAMIL,
4TO Je/AeT MCIONb30BAHME ITMX CUCTeM elje (oee IpUBIIEKa-
TE/IHBIM C TOYKIL 3PEHVISI 9KOIOT L.

Ecnmu roBoputh 0 Traso- ¥ HeTEXMMMUYECKOH IPOMBIIIIEH-
HOCTH, TO 6€30MaCHOCTD SBIIAETCA IPHOPUTETHBIM BopocoM. [Tpu
BBIOOpE CHCTeMBbI OTOIVIEHNS 1 BEHTW/IALNM HEOOXOAMMO YUUThI-
BaTh TPeOOBAHIIS 110 IPEOTBPALIICHUIO B3PbIBOB, A€ TEKTHPOBAHNUIO
yTedek raza ym HedTu 1 9 eKTUBHOI 9BaKyaImi.

B npomsBopcTBEHHOM Iiexe 4acTo TpebyeTcsl MOAHEePXKMBATH
OIIPEJIENIEHHYI0 TeMIIepaTypy /s obecredeHysi HOPMAIbHOIO
(GYHKIMOHMpPOBaHMA 060PYAOBAHNA U 3aIIUTI paOOTHUKOB. B 3a-
BMCUMOCTH OT KIMMATUYeCKHUX YCTIOBUIT M TpeOoBaHMIT poljecca,
MOTYT ICIIO/Ib30BATCS PA3/IIUHbIE CHCTEMBI OTOIUIEHIS, TAKIe KaK
[IapOBOE OTOIUIEHME, TOPsTIasi BOAA 1 9NEKTPUUECKOe OTOIICHIE.
[TapoBoe oOTOIICHNE SIB/SIETCS OFNHMM M3 CAaMbIX PacIpoCTpa-
HEHHbIX METOJIOB OTOIUIEHNs B IIPOMbIITeHHOCTH. OHO OCHOBAHO
Ha VICTIO/Ib30BaHNM T1apa, KOTOPBIIT TeHePUPYETCs MOCPENCTBOM Ha-
rpeBa BOABI 10 BBICOKNX TeMmepaTyp. ITap sarem pacmpenernsercs
IO 3[aHMIO C TIOMOIIBI0 TPYOOIIPOBOAOB U PafNaTOpOB, Obecre-
uyBas s dexTuBHOE oToIIeHNe [3]. ITapoBoe oToMIeHNE 0OBIYHO
VICIIO/Bb3YeTCs B GOTIBIINX 3[[AHISIX, TAKVX KAK 3aBOJIBI 11 GO/IbHIIIBL,
r/ie TpebyeTcs 60MbIION 06beM TeTTa.

Topsuass BojHAas CUCTeMa OTOIUICHM:A TAaKXKe ABJIACTCA IIO-
Iy/IAPHBIM BBIOOPOM J/Ist KOMMepueckux spanmit. OHa OCHOBaHa

Ha HarpeBe BOJBI V1 LMPKY/IALMA Yepe3 pafuaToOpbl MIN TeIIOBbIe
Hacocbl. Jopsigas BogHasH cucTeMa OTOIIEHNsT 00bI9HO Gomee 3d-
(bexTIBHA 110 CPABHEHMIO C TIAPOBBIM OTOIIEHIEM, TaK KaK TEPMI-
eCKast 9HEPrILs BOFbI MOXKET ObITH JIerde peryiupyeMa i pacipese-
JISIETCS pABHOMEPHO T10 37jaHuio [4].

Eie ofHMM BapyMaHTOM SIBJIIETCS 9/IEKTPUIECKOe OTOIUIEHNE,
KOTOpO€ JCIIONMb3YeT eKTPOIHEPTHIO [/ HarpeBa IIOMeLeHMNIL.
OHo npefcTaBsieT o060t Gomee MPOCTYIO 1 yIOOHYIO cucTeMy, He
Tpe6yIOLIYI0 Ha/IM4NUsl OTAEMBHOIO MCTOYHMKA TEIUId, TAKOTO KaK
KOTeJI WV TeTIoBast cTaHIyist. OfHAKO, CTOMMOCTD MCIIOIb30BAHS
97EKTPIYECTBA /I OTOIIIEHNSI MOYXKET OBITH OPOSKE IT0 CPABHEHNIO
C APYTUMIL CUCTEMAMI, U S/IEKTPUIECKOe OTOIUIEHNE He BCeria a¢-
(beKTMBHO B XOTOFHBIX K/IMMATUYECKIX YCIOBUSX.

KoM61HMpoBaHHBbIE CHCTEMbI TAK)Ke MOTYT OBITh PACCMOTPEHBI
IVIsT 06 eCIIedeH s OLITUMAIBHOTO OTOIIEHNS M SHEPTOCOEPEKEHISL.
HesaBucymo 0T BBIOPAHHOIT CHCTEMBI, HEOOXOTMMO 06€eCTIeunTD ee
perymsipHoe 06CTy>KMBaHMe U IPOBEPKY, YTOOBI TapaHTHPOBATH
3¢ pexTHBHOE PYHKIVOHIPOBAHME V1 SKOHOMIIO SHEPIHIL.

OrnryMabHas CUCTeMa OTOIUIEHYIS M BEHTU/LLVY JO/DKHA OBITh
9HeproapHeKTUBHOI, YTOOBI YMEHBUINTD 3aTPAThl HA IHEPIUIO
U CHMSKTH BpefHBbIE BBIOPOCHL. MOXKHO MCIIO/MBb30BaTh CHCTEMBI
C perymmpyeMbIM KOHTYPOM OTOIJIEHNsI, YCOBEPIICHCTBOBAHHOE
yIIpaBJIeHIe CUCTEMOI M BOSMOXXHOCTb MCIIO/Ib30BAHIIS BO3OOHOB-
JIAEMBIX ICTOYHIKOB SHEPTUIL.

ITpu BbI6OpE CHCTEMBI OTOIUIEHVS ¥ BEHTVILALIMY BaXKHO yIu-
TBIBaTh JOCTYIIHOCTb 3aIaCHBIX YacTeil, yPOBEHb MOAKEPXKKH IIO-
CTaBIIMKOB ¥ BO3MOXKHOCTb IIPOBEeHNs OOCTYXXMBaHUS U pe-
MOHTA 6e3 TTOBPeX/eHIsI IIPOLiecca IPOU3BOACTBA.

[IpaBWIBHBI pacyeT TEIUIONOTEPh TMOMEIIEHNMIT SBIAETCS
BKHOIT YaCTHIO IPOEKTUPOBAHMNS CUCTEMBI OTOTUIEHNS. ITO BKITIO-
YaeT OLHKY TEIIONOTePh Yepe3 CTeHbI, OKHA, MOTOJKYU U IOJbL,
a TaKKe y4eT TEIIONoTeph OT IIPOU3BOLCTBEHHOTO 060PYIOBAHIL
u mporeccoB. Ha 0CHOBe 3TuX HaHHBIX MOKHO OIpENENNTD He-
00XO/IMMYI0 MOIJHOCTb CUCTeMbI OToIIeHuA. OIpenenieHne He-
O0XO/IIMOIT MOLIHOCTY CYCTEMBI OTOIUIEHVS SIB/ISIETCS BaXKHBIM
9TAIIOM IPOEKTIPOBAHN 1 [I03BOJIIET TOYHO LOF0OPaTh 060pyHo-
Banue [1].

[ToMNMO OTOIIEHNs, BOXHBIM AaCIeKTOM IIPOEKTMPOBAHISA
HPOU3BOJICTBEHHBIX MTOMEIEHNIT ABSETCS IPABIIbHOE IPOEKTH-
pOBaHIe BEHTIWIALMOHHOI crcTeMbl. OHO BK/IIOUAET pacdeT IIpi-
TOYHOI ¥ BBITSDKHON BEHTWISALVMHU IS OOeCIedeHns OCTaToq-
HOTO HOCTYIIEHNS CBEXXETO BO3YXa U CHVDKEHNMs KOHIIEHTPALN
BpE/IHbIX Bel[eCTB B BO3AyXe [2].

Pa6ora chipbeBoit 6a3bl TpeOyeT XOpOIlel BeHTUIALMH, YTOOBI
HPeTOTBPATUTh HAKOIIEHNE BPEIHBIX ra3oB 1 mapoB. Heobxo-
[IVIMO YYUTBIBATH TPeGOBAHIS IO 06beMY BO3AyX000MeHa 1 (Hrb-
TPOBAHNMIO BO3LyXa I 00eCIedeHNs IMCTOTH U Oe30IacHOCTI
BO3iyxa BHyTpu 3paHyst. CTaH[ApThl M HOPMATMBBI CTPOTO pe-
[JTAMEHTUPYIOT MUHMMAJIbHOE KOMMYECTBO BO3LYX00OMeHa B 3a-
BUCHMOCTY OT THUIIA [ESATEIbHOCTM, KOMNYECTBA COTPYEHUKOB
U IUIoay moMelnenuit. Kpome Toro, K cucreMam BeHTHLALMN
¥ KOHJMIVIOHNPOBAHIS BO3AyXa IPEbsB/ITCH TPeOOBAHNMS IO
3¢ deKTMBHOCTY U HAJIOKHOCTH, YTOOBI 00€CIeYNTh MOCTOSHHOE
CHaO>KeHye CBEXVIM I IVCTBIM BO3/[YXOM.

Bmecte ¢ Tem, punbrpanys Bo3gyxa sBIAETCH HEOTbEMIEMO
YacTbIO CHCTEMBI 06PabOTKM BO3AyXa B IPOMBILITICHHOM 3TaHMNIL.
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OyIbTPbl OCYIIECTB/AIT YIABIMBAHNe BPENHBIX YaCTHII, TAKUX
KaK IIBUIb, {bIM, XMIYECKIE CTIAPEHIIS Ml MUKPOOPTaHVU3MBIL.

IU1st [OCTIDKEHNS BBICOKOI CTeNeH) 6e30IacHOCTI U YUCTOTbI
BO37yXa B IIPOMBbIIIIEHHBIX TOMEILEHIISIX HeOOXO/MIMO YIUThIBATD
MHOXeCTBO (PAKTOPOB, BK/IIOYAs PasMepbl MOMELIeHMIT, 00beM
paboT, KOMMIECTBO COTPYAHMKOB M THII MCIIONb3YeMBIX MaTe-
puaos. [lopxopsinue cucTeMbl BeHTWIALMY 1 GUIBTPALIMI BO3-
[yXa UIPAIOT CYILeCTBEHHYIO POTIb B 00eCIiedeHn  30pOBbsI i 6e3-
OMACHOCTM PabouNX, a TaKXKe B IPEIOTBPALIEHMI BO3MOXHBIX
aBapuii 11 3arpsA3HEHNIT OKPY>Kalowiel cpexbl [6].

Jltst moBBIIeHNs 3HEPro3(eKTUBHOCTY CICTEM OTOIIEHNS
¥ BEHTHLSLMN B IIPOU3BOJCTBEHHBIX [IOMEILIEHISIX MOYKHO JCIIONB30-
BaTh Pas/IMYHble TEXHONOMMN 1 MeTOAbL. HarpymMep, MOXHO mpime-
HSATb CUCTEMbI PEKYIIePALiyII TellIa — MHHOBALVOHHOE peLieH e B 00-
JIACTI SHEProchepexens, mo3Bosoniee 3G PeKTIBHO MCIONb30BATH
orpaboTaHHbI Bo3fyX. OHM OCYIIECTB/IAIT MPOLECC PereHeparim

JIureparypa:

TeIUIa, KOTOPBIiT B TIPOTUBHOM CITy4ae yien 65l B arMocdepy. Pesyb-
TaTOM 9TOrO IIPOLiecca AB/IAETCA IPeBAPUTEIbHBII HArpeB [IOCTYIa-
IOIIIETO BO3/1yXa, YTO MO3BO/ACT 3HAYNTE/IbHO CHU3NUTD HOTpC‘6H€HI/Ie
SHepIUJ IIPY OTOIVICHNI YT KOHAMIMOHNPOBAHNY BO3fyXa [5].

Tax>ke BO3MOXKHO JCIIONIb30BaHIIE ABTOMaTU3alu VI KOHTPOJIA,
4TOOBI ONITMMM3YMPOBATH PAOOTY CHCTEMBI 110 IIOfAePIKaHII0 Heob-
XOJJVIMBIX [IAPAMETPOB TEMIIEPATYPBI I BEHTV/IALIIL

B 3akmodeHne, npoekTnpoBanye 3GPeKTHBHBIX CHCTEM OTOII-
JIEHNA M BEHTWIALUNM B IPOM3BOACTBEHHBIX IIOMEIIEHUAX Tpe-
0yeT KOMIUIEKCHOTO IIOfIXOfia M y4eTa MHOXKecTBa (akTopoB. Om-
TUMaIbHBIN BbI60p CUCTEMBI OTOIIICHUA, HpaB]/IHbeII;[ pacuer
TEI/ZIONOTEPh M MPOEKTUPOBAHNE BeHT]/I}'IHI.U/IOHHOI?I CUCTEMBI,
a TaKkKe IHpUMeHeHVe 5Heprodp(eKTUBHBIX TEXHOIOIMII I03BO-
J0T 06ectiednTh KOMpOPTHBIE YCIOBIS paGOTHI 1 TIOBBICUTH HIPO-
U3BOAUTENbHOCTD, YTO ABIACTCA KIHOYEBbBIM (baKTOpOM ycmnexa
IIPOU3BOICTBEHHBIX IIPEAIPUATIIN,

1. Bamamos, A. A. ITpoexTypoBaHue cucTeM OTOIIEHNMS U BeHTUIALMI IPOKIAHCKIX 3LaHMiT: yae6HOe mocobue / A. A. Banaros,
H.10. Ionyunua.— Tam6oB: M3g-8o PTBOY BIIO «TTTVY»,2011.— 88 c.
2. BHyTpenHue caHmtapHO-TexHM4eckue ycTpoiicta. B 3u. Y. 3. Bentwnamma n konpuuyuonnposanre Bosgyxa. Ku.2. Ilox pep.

H. H. [TaBnosa u 10.W. nnnepa.— M.: Ctpormspgat, 1992.

3. KpymHos, b.A.PykoBOACTBO IO HPOEKTMPOBAHMIO CHUCTEM OTOIUIEHVA, BEHTWIALMM I KOHAVIVIOHMPOBAHMA BO3AyXa /
b. A. Kpynros, H. C. llapadapnuos.— Mocksa — Bena, 2008.— 220 c.
. Ckanasy, A. H. Oromnenne: yueOHuK s cryfentos Bysos / A. H. Ckanasy, JI. M. Maxos.— M.: V3n-o ACB, 2002.— 576 .
5. Epémxun, A. V1. Ternosoit pexxum 3anuit: yaebHoe mocobue / A. V1. Epémkus, T.J1. Koponesa.— M.: Visn-Bo ACB, 2000.— 368 c.
ITpoexTnpoBaHye IpoMbIlIeHHON BeHTirAuyy: CripaBounuk/ Toprosuykos b. M., Tabauruk B. E. u gp.— Kues, «byniBenbHuk», 1983.
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APXUTEKTYPA, IU3AH
N CTPOUTEIBCTBO

MepcnekTuBbl 3D-neyatu 6eToOHa B CTPOUTENILCTBE

Mockaes WBaH [mutpuesny, cTyaeHT maructpatypsl
HayuHebiit pykoBoauTens: [lasbigosa 0nbra BUKTOpPOBHa, KaHAMAAT Nefarornyeckux Hayk, 4OLUeHT
H0xHO-Ypanbckuit rocysapcTBeHHbIi yHuBepeuTeT (1. YenabuHck)

Cmambs npedcmasnsem 0630p passumus u npumenerus 3D-bemora 6 cospemeHHOM cpoumernvcmee. B cmamve makie paccmampusa-

10MCS NpeuMyu4ecmea 1 nepcnexmusbl npumerenus 3D-6emona.

Hpeumyuiecmea skouarm Obicmpyio u sPPexmusHy 0 KOHCMPYKUUI0, 2UbKOCHb 6 OU3ATIHE U YHUKATLHbLE B03MONHOCHIU 0718 CO30AHUS

uHéuBuayaﬂwax U Cneyuanu3uposartbvlx 371eMeHmos.

Kpome moeo, cmambvs océeujaem 6v61306vl 1 02paHU4eHUS, C6A3AHHDbIE ¢ npumeHeHuem 3D-6emona, makue Kax 02paHu4eHUs pasmepos

U CIOHHOCMb Mamepuasa.

Kmiouesvie cnosa: 3D-6emon, npeumyujecmsa, Hedocmamiu, mexHOM0Us.

3D-6eTOH — 3TO MHHOBALMOHHBII CTPONTE/IbHBI MATEPUAIL,
KOTOPBIII IO3BOJLAET CO3JjaBaThb CIOXHbIE U BBICOKOQYHKIMO-
HajIbHble KOHCTPYKIIMM C TIOMOMLIBIO TPEXMEPHOI! NevarTL.

Texnonornsa 3D-nevatn 6eTOHA ABIACTCA COBPEMEHHBIM IIOf[-
XOJIOM K CTPOUTENILCTBY, KOTOPBIN MO3BOAET CO3[{aBaTh CIIOXKHbIE
KOHCTPYKIIUY ¥ 9/IeMEHTbI 13 6eTOHA C TIOMOIIBIO CIIeIMaIN3NPO-
BaHHbIX 3D-npuHTEpoB. BMeCTO TpafuILiMOHHOrO MeTOfla CTPOU-
Te/IbCTBA C IPUMEHEHNeM OIa/TyOKI U Py4HOTO 3a/1MBaHNA 6ETOHa,
3D-mevarb 6GeTOHa MCIONMb3YeT POOOTU3UPOBAHHBIE CHUCTEMB,
OCHaIIleHHbIe 9KCTPYZIepaMM I/l HaHECEHNS CTI0eB OETOHa.

[Ipenmyiectsa 3D-mevyatyt 6eTOHA B CTPOMTENBCTBE:

CoxkpalileHne BpeMeHH U 3aTpar. 3D-mevarb 6eTOHa MOXET Cy-
HIECTBEHHO COKPATUTh BpeMsA CTPOUTENbCTBA M YMEHBUIUTD 3a-
TpaThl Ha TPYAOBbIE PECYPChI, TaK KaK IIPOLIECC aBTOMATU3NPOBAH
1 He TpebyeT OOJbIIOro KOM4ecTBa padoymx.

[16KOCTD B AM3aitHE M apXUTEKType. TeXHOMOrNsA H03BONAET CO-
3[jaBaTh CJIOKHbIE 1 MHHOBALMOHHbIE (POPMbI, KOTOPbIE TPAJMIIN-
OHHbIE METOJ[bI CTPOUTENbCTBA MOTYT OTPaHMYMBATD. ITO OTKPHI-
BaeT HOBbIE BO3SMOXXHOCTH JI/IA apXUTEKTYPHOTO JIM3aliHa.

YcunenHas KoHCTpyKuysA. 3D-1iedath 6eTOHA O3BOJIACT CO3Ja-
BaTb CTPYKTYPBHI C BBICOKOJT ITPOYHOCTBIO I TOYHOCTBIO, O1aropaps
CTPOr0 KOHTPOIMPYEMOMY IPOLIECCY II€YaT! ¥ VCIIONb30BAHMIO
HOAXOAAIIMX MaTepuajoB.

YnyuurenHast sHeproapdexuBHOCTb. Texnomorus 3D-mevaru
6eTOHA MOXKET ICIIO/Ib30BATh ONTUMA/IbHbIE (JOPMBI I FeOMETPIIO,
4TO CIIOCOOCTBYET SKOHOMIY S9HEPIUY Ha OTOIUIEHYIE Y OX/IKCHIIe
3JIaHMUIA.

OpHako, HECMOTPS Ha MHOTOOOCWIAIONIMII  MOTEHIMA,
3D-mevath GeTOHA BCe ellle HAXOAMTCS Ha CTafAUM PasBUTHA U He

SBJSIETCSL WMPOKO PACIPOCTPAHEHHOIT METONONMOTHENl B CTPOU-
Te/IbCTBE. B JOMO/HEHNE K 3TOMY, CYIECTBYIOT TEXHIIECKIIE I Pe-
TY/ISITOPHBIE BBI3OBbI, CBSI3aHHBIE C KA4eCTBOM I CTAHAAPTU3ALMEN
MaTepuanoB, a TAKXKe C afalTalyell HOPMATMBHBIX HOPM 1 IPABUI
mist 3D-mevatnt GetoHa. Takke MOTYT BOSHMKATh TEXHIYECKIIE
TPYAHOCTH, CBA3AHHBIE C KAYeCTBOM II€4aTaeMbIX 00BEKTOB, KOH-
TPOTIEM KAauecTBA MATEPMATOB U CTOMKOCTBIO CO3IABAEMBIX KOH-
CTPYKLIMI K BHEIIHMM BO3/IE/ICTBIUAM.

Ha maHHBIT MOMEHT MepPCIIeKTHBHBIMI HATIPABIEHUAMN SIBJISI-
€TC BO3BENIEHVIE MA/IOATAKHbBIX 3IaHMIA, a TAK)KE CO3[AHIE MaJIbIX
apxuTekTypHbix popm (MAD). Ilpenmymectsa 3D-nevarn Ge-
TOHOM /15 co3nanyst MA® BK/II0Yai0T OBICTPOE U TOYHOE M3TOTOB-
JIeHNe, BO3MOKHOCTD CO3[JAHMSI CTIOXKHBIX T€OMETPUIECKUX POpM,
9KOHOMIIO MAaTePIajIOB I BO3MOKHOCTb MH/MBIIYA/IbHOTO 3aKa3a.
OpHaKo, CTOUT OTMETUTb, YTO ISl YCIENIHOI Peatn3ari IpoeKTa
TpebyeTCs OIBIT U 3HaHN B 0071acTy 3D-1eyatyt 6eTOHOM, a TaKxKe
[OCTYII K CIeL1aTN3MPOBAaHHOMY 000PYIOBAHMIO.

IIponecc 3D-mevatit 6eTOHOM 0OBIYHO BK/IIOUAET B Cebsl CIIeNy-
JOLL[VI€ LIATH:

Cospanne mopenyt: CHadajIa HEOGXOMMO CO3AATh TPEXMEPHYIO
MOJIeNTb 00bEKTa, KOTOPBI BBl XOTUTE PACHeYaTaTb. ITO MOXKHO
CfieNIaTh C IOMOLLBIO CIIeLMA/IM3MPOBAHHbIX IPOTPAMMHBIX MHCTPY-
MEHTOB J/Isl MOTEMMPOBAHISI MM C TIOMOIIbI0 CKAHUPOBAHUS CY-
IIeCTBYIOIIEr0 00bEKTa.

I[TogroroBka mopemt: 3aTeM MOfenb 06pabaTbiBaeTCst U TOATO-
TABMBAETCA JUIA MeYaT. ITO BKITIOYAET BHIMIOMHEHNE OTEPaIuiL,
TaKMX KaK MaclITabupoBaHue, pasienenne 00beKTa Ha oK 1 JI0-
0aBJieHyie OMOPHBIX CTPYKTYP A/ IOLAEPKKM IeYaTaeMbIX d7ie-
MEHTOB.
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Hacrpoiixa npunaTepa: OfHaXIbl HOATOTOBIEHHASA MOJIENb IIepe-
maercst B 3D-npuHTEp, KOTOPBII OCHALIEH CIIELAIbHOI TOIOBKON
[t paboThl ¢ 6eTOHOM. Ba)XHO MpaBMIBHO HACTPOUTDH IPMHTEP,
4TOOBI ZOCTIYD TPeOyeMOoro KadecTBa 1 TOYHOCTH IIeYaTH.

[levarp: Ilporecc mevaru OeTOHa OCHOBAaH Ha HaHECEHUM
CIOAMM MaTepyana Ha matgopmy. [IpuHTep nepeMelaeTcs BIOMb
TIpe/IBAPUTENBHO ONPEENIEHHOTO Iy TH, OTK/IA/bIBas Oe TOHHBIN Ma-
TepUaJI B CI0e 3a CTI0eM, II0Ka He Oy/IeT CO3/jaH BeCh 0OBEKT.

[Mocrobpaborka: [Tocre 3aBepuieHus medat o6bekTa Tpedy-
eTcA 1MocTo6paboTKa, YTOOBI YAATUTh OTNOpHBIE CTPYKTYPHI, MC-
IpaBUTb IOTEHIVAIbHble feeKThl IedaTy ¥ IpUAaTh OOBeKTy
JKe/aeMblil BHEUTHNIT BUJ. Taxoke MOIyT OBITh IIPOBEIEHDI ONIOI-
HUTENbHble PabOTHI, TaKMe KaK HaHECEHMe 3alIUTHBIX TOKPBITHI
WJIM OT/iENIKA TIOBEPXHOCTH.

OcHoBHble npo6nembl 3D-neyatu

OrpaHyyeHHBle BO3MOMKHOCTM MaTepuajoB: B Hacroslee
BpeM: GOMBIIMHCTBO 3D-MeYaTHBIX CTPOUTEIBHBIX TTPOLIECCOB MC-
TIO/Ib3YIOT LIeMEHTHO-TI000HbIe MaTepuaibl. ITV MaTepyasIbl MOTY T
OBITD JOBOTIBHO IIPOYHBIMIL, HO OTPAHIYEHBI CBOEIT CIIOCOOHOCTBIO
aIalTUPOBAThCA K PAa3/IMYHBIM CTPOMTE/IbHBIM 3afjadaM. [loka He
ObUIO pa3pabOTaHO JOCTATOYHOE KONMYECTBO YHUBEPCAIbHBIX
CTPOUTENIBHBIX MaTepUajIoB, IpUMeHeHe 3D-evyary orpaHideHo
B CTPOUTETILHOI OTPACTI.

CnoxHoctn B MacmTabuposanuy: XoTs 3D-mevarb mosBo-
nseT 3QdEKTUBHO CTPOUTH HeboMblite 0OBEKTHI, MACIITAOMPO-

JIureparypa:

BaHIe Mpollecca Ha 6ortee KPyIHble CTPOCHNU ABMACTCA CTOXKHOM
3afaveit. CyIecTBYIOT OrpaHMYeHMs B pasMepe Ie4aTHOTO 0060-
PYROBaHIS, @ TAKKe CTIOXKHOCTY B yIIpaBIeHny 60mbIMI 06be-
MaMH MaTepyana U KOOPAVMHALMM PabOThI PAas/IMIHbIX EYaTHBIX
pob0TOB.

I[IpoextupoBanye u ceprudykanyst: CTaHFAPTHI 1 HOPMATVBEI
B CTPONTENbHOI OTPACIIN IPEAbSABIIAIT CTPOrMe TpeOOBaHNA K Ka-
4ecTBY U 06€30IIaCHOCTY CTPOUTENbCTBA. BHeIpeHe HOBBIX TeXHO-
yoruit, BKmodast 3D-medats, TpebyeT HopaboTKu 1 MOAMDUKALY
CYIIECTBYIOMMX HOPMATMBOB U IIOAXONOB K IIPOEKTHPOBAHMIO.
Taxoxe HeoOXOmUMO IpOITH IPOLERYPY cepTUdUKAIMM, YTOOBI
obecrednTh COOTBeTCTBME 3D-IEYaTHBIX CTPOUTENBHBIX KOH-
CTPYKIMIT Tpe6OBaHNAM 6€30IaCHOCTI 1 IIPOYHOCTH.

CromnMocTb: B HacTostiee Bpems 3D-meuaTsh B CTPOUTENBCTBE
00BIYHO TPebyeT 3HAYNTETBHBIX MHBECTHUIINI B CIELMaIbHOE 000-
pynoBaHue, 00ydeHMe IepCcoHala U JMCCIeNOBaHMA. DTO CO3flaeT
3HAUNTE/IbHBIE Gapbephl ISl LIMPOKOTO IPYMEHEHNsI TeXHOIOTN
B CTPOUTENBHOI OTPACTIM.

BbiBOA

Hecmotrpst Ha ot mpobemsr, 3D-medarp B CTPOMTE/NIbCTBE
MIMeeT TIOTEHIMas JUIA CYIIeCTBEHHOTO M3MEHEHNA Crocoba, Ko-
TOPBIM MBI CTPOYM 3[jaHNs ¥ MUHQPAcTpyKTypy. C pasBUTHEM TeX-
HOJIOTMI ¥ JIA/IbHEMIINM MCCTIeNOBAHMAMM MOXKHO OXXKMJATDh IIpe-
OFIONIeHMs] MHOTMX M3 9TMX IpoGleM U pacumpeHye o6macTu
npuMeHeHus 3D-1edatyt B CTPOUTENIbCTBE.
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varadhan, P.S. Ambily, Deepadharshan Shekar First published: 18 September 2023 https://doi.org/10.1002/suc0.202300267
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5. Current challenges and future potential of 3D concrete printing Aktuelle Herausforderungen und Zukunftspotenziale des
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BAMAHME YaCTUYHOIO MU NONIHOIO OTCYTCTBUA CLENIEHNA apMaTypbl
c 6eToHOM Ha 06pa3oBaHue TPELUH B KOHCTPYKLUAX

PoixxnkoBa Hatanus BanepuesHa, cTygeHT Maructpatypel
CaHkT-MeTepOyprekuit rocyAapCTBEHHBIN apXUTEKTYPHO-CTPOUTESbHIN YHUBEPCUTET

B danmoii cmamve paccmMampusaomcess 60npocul 6TUSHUL NAPAMEMPOS ClenieHUs CIepiHesol apmamypul ¢ bemoHom Ha 06pasosarie

mpeujun 6 JHces1e300emoHHbIX NeMEHMAX.

Kniouesvie criosa: sicene3obemot, apmamypa, CmepicHesas apmamypa, cuensieHue apmamypol ¢ OemoHOM, MPeusuHoOCoiKoc.
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The influence of partial or complete lack of adhesion between reinforcement
and concrete on the formation of cracks in structures

This article discusses the influence of the coupling parameters of rod reinforcement with concrete on the formation of cracks in reinforced con-

crete elements.

Keywords: reinforced concrete, reinforcement, core reinforcement, reinforcement coupling with concrete.

BeepeHue

B mpomecce mpoy3BoACcTBa U IKCIUIyaTALUM B XKeNe300e TOHHBIX
KOHCTPYKLMAX 4aCTO BOSHMKAIOT fie(eKThbl, 00YCIOBIEHHbIE pa3-
n4HBIMY (haKTOpamu. BaxkHoit mpo6emMoit sB/IseTCsl HapylueHue
CLIETI/IEHIIs] apMATYPBI C OETOHOM, YTO, TI0 Pa3HBIM JAHHBIM, COCTAB-
nAet 10 35% BceX MOBPeXX/IEHHBIX KOHCTPYKIVIA.

K oCcHOBHBIM ITpIYIHAM HapyIIEHN CIEIUIEHNS OTHOCATCS He-
KayecTBEeHHble pabOTBI TPy YK/IafiKe OeTOHa, KOPPO3IA apMaTyphl,
TIOBpEXXJIeHNe 3alIUTHOTO C7I0sA, TeMIlepaTypHble BO3ZENCTBIA,
BIIMSIOLIYE HA CTPYKTYPY OeToHa.

PeMOHT Takyx HOBpeX[eHMIT ABJLAETCA CIOXKHOI M He BCETAa
OCYILECTBMMOII 3a/ladell, IO3TOMY KpaliHe BaKHO TOYHO OLIEHUTD
PaboTOCIIOCOOHOCTD KOHCTPYKIWIT C HAapyIIeHNeM afire3uM, Y-
ThIBasA KaK BTOPYIO, TaK U TI€PBYI0 TPYIIITY NIpeeTbHBIX COCTOSHMIA.

Pacnionoxcenue 1 pasMepbl y4acTKOB C HApyILIEHMEM CLIeTIIeH N
BIIVSIOT Ha HATIPSDKEHHO-Te)OpMIPOBAHHOE COCTOSIHIE XKere300e-
TOHHDIX 37IeMEHTOB 1 Pa3BUTIE TPEIVH.

0630p 3KCNEpPUMEHTaNbHBIX JAHHbIX

[Ipo6reme nccenoBanys 06pasoBaHiie OCBSAIEHBI MHOTHIE IC-
C/lefoBaHus, HanpuMep B pabore [1] MccnenoBanoch BIUAHME CY-
POBBIX YCIIOBMI SKCIUTyaTanuy HopumbcKoro ropHo-mMeTannypru-
YeCKOro KOMOMHATa Ha COCTOSIHIE MOHOMTHBIX JKEMe300e TOHHBIX
6anox. B viccnenoBanni [2] 0CHOBHOE BHMMaHMe YAE/LATIOCh KOPPO-
3VIOHHbIM HOBpe)KIIeHI/[HM ITUX KOHCTPYKIH/H‘/‘[.

B pesynbraTe mccmenoBaHuil ObUI TIOMy4eH pAf SKCIEPUMEH-
Ta/IbHBIX TAaHHBIX, KOTOPBIiT roBopuT 00 3menernyt HJIC npu pas-
JIMYHBIX BapUaHTaX [OTEPH CLEIUICHNA apMaTyphl ¢ 0€TOHOM.

Ha mpumepe [aHHOTO JCCTE[OBAHMA BUAHO, YTO HAPYLIEHNME
CIIeIUIeH s QpPMATYPhI 11 GETOHA BbI3BIBAET [epepacIpeneieHie ae-
bopmanmit K KOMIIOHEHTAX 7IEMEHTA I, KaK CTIeCTBIIE BERET K 06-
Pa30BaHMNIO JOTIO/THUTEIbHBIX TPELINH.

O6uipHble nccnenoBanusi, nposeneHusie B JansHUVIC mog
pyxosonctsoM I.M. Crpbirnza [3-6]. ViccnenoBanus moxasany,
9TO OCHOBHBIE OTINYMA B pabore JKB ameMeHTOB o cleneHnem
6eToHa c apMaTypoit i 6e3 Hero MPOABTIAITCS IIOCTe 06pa3oBaHILA
TpemyH. OfHAKO, B 9/IeMEHTAX C HapyIIeHNeM CLeIIeHNs Ha0mo-
J{AeTCs1 yMEHbIIEHIIe MOMEHTA 00Pa30BaHIs TPELIH.

ITpy mpouMx paBHBIX YCTIOBMAX B 3l€MEHTAaX C HapyIIEHHDBIM
CLEIUICHNEM apMaTypbl ¢ OeTOHOM Haj oOpasoBaBLIelics Tpe-
IJHOV IPOMCXOAUT yBemudeHre AedopManmii CxaToro 6eToHa.
Taxum 06pasoM yBenmumBaeTcsi MPOrub paccMaTpuBaeMoro sje-
MEHTa.

Inpokne uctbITaHys 6bUIM IpoBefeHs! Ha 6aze PTBOY BIIO
«CaHkT-ITeTepOyprckuit rocyapcTBEHHbII apXUTEKTYPHO-CTPOU-
Te/IbHbII yHUBepcuTeTa» [7], 6bI10 McIBITAaHO 22 06pasiibl B BUfe
0aIoK ¢ pas3MMYHBIMY 30HAMI HApYLICHNS CLEIUIEHNs apMaTyphl
u 6eToHa. T Harpy>KeH!s1 — YeTHIPEXTOYEIHbI U3THO.

B Xofie ucIbITaHMIT OBUT YCTAHOB/IEH XapaKTep BOSHUKHOBEHIS
U HApACTAHWUs TPEIVH, a TAK)Ke MOMEHT TPEUINMHOOOPAa30BaHIISL
Huke npecTaB/ieHbl IPYHIUINAIbHbIE CXeMbl HAPYLICHNS CBA3Y
MeXJy 6eTOHOM 1 apMaTypoit 1 XapaKTep pasBUTHA TPEIVH.
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Puc. 1. Pacnpepenexue aecopMaLuii no BbICOTE CEYEHUA NPU Pa3NUYHBIX CAIYYanX Pa3pyLueHNs PacTaHyToro 6eToHa:
a) 6eTOH pacTAHYTOM 30HbI He paspylieH, 6) 6eToH paspyleH 40 0GHaXKeHUA apMaTypbl Ha NONOBUHY NEPUMETPA,
B) 6eToH paspyLueH A0 06HaKeHUs apMaTypbl No Bcemy nepumetpy [2]
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Puc. 2. Cxema pacnpepenenus aecopmaumit B ce4eHUM € TpewymuHoii [6] a) Ana anemeHTOB ¢ 06ecneyeHHbIM CLenIeHneM,
6) AN1A INEeMEHTOB C HapyLUEHHbIM CLeneHneMm

JuHamomerp

PacnpenenurensHas

TpaBsepca
I1-2 ?

T-1(8) —y

T-2(9) —+
T-3(10
raany = U0

(ﬁ? -g T-S{lz}_g) \\ %
H-1 U-2 Keneszoberonu

1-3 —
obpazen
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BbiBoAbI
PaccmoTpennble IpyMepsl TOKasbIBAIOT, YTO B PE3y/IbTare OT-
CYTCTBI/IH CLICIUICHIA apMaTypm C 68TOHOM YBe}II/I‘H/IBaeTC}I CpeHHH}I

ypyHA PaCKphITNA TPELIVH B U3r1baeMbIX 3/1EMEHTAX.

JIureparypa:

H}IH I/I3FI/I6aeMbIX 9JIEMEHTOB C HapyH.IeHHbIM CLCIICHNEM ap-
MaTypsl ¢ 6eTOHOM XapaKTEPHO BETB/IEHNE HOPMA/IbHBIX TPEIVH
B 30HE YJICTOrO U3rnba.

Cerxo B. 10., Illu6anosa 1. C., Mlymunxun F0. A., 3axapos B.3. [JonroBeqHOCTb kene300eTOHHBIX (oK MepeKphITHil IPo-
MBIIUIEHHbIX 3TaHMit 11 149 coopyxeHuit mpegmpustiit Hopuibckoro ropHo-mertammyprideckoro kombusara // V3. Bysos. Cep.
CrpontennbcTBo 1 apxuTekTypa.— 1984.— Ne 12.— C. 1-4

Cetxkos B. 0., [lln6anosa V1. C., llymunkus 0. A., Pricea O.I1. VismeHneHue npodHocTy U eOpMaTUBHOCTI XKene300e TOHHBIX
0aoK 1 IJIUT IIPY paspylueHny 6eTOHa B pacTAHYTOl 30He cedenus // VI3B. Bysos. Cep. CTpouTenbCTBO 11 apXUTeKTypa. — 1987.—
Ne8.—C.6-10

Crpairus I M. ViccnenoBanue npeBapuTeTbHO-HAIPKEHHBIX KOHCTPYKIMIL IIPY YaCTIMYHOM U TTOJTHOM OTCYTCTBMY CLIEIUIEHN
apmarypsl ¢ 6eroHom.— B xu. Matepnanst VII konrpecca ®UIL. Jlongon-Mocksa, 1978, ¢. 5-14

Copeiryu I M., Baiticdennp A. A. ViccnenoBaHue KOHCTPYKIWIA yCUIEHVA CTPOUTEbHBIX pepM Ha Mofenax.— B ku.: O6merdenHble
KHCTPYKIIMM 13 MECTHBIX MatepuanoB: C6. Hay4.Tp./ [labHeBOCT. HOMUTeXH. MH-T. BraguBocTok, 1975, T. 104 ¢. 50-54.

Copeiryu I M., Basicdennn A. A., DKcnepyMeHTanbHble ICCTIEHOBAHIS XKene300e TOHHBIX M3rMbaeMbIX KOHCTPYKIIMII C apMATYPOit
MMeIOllielT YaCTIYHOE WIN TIOTIHOE HapyIIeHHOe CLeTIeH1e ¢ 6eToHoM. — B. KH.: VccejoBaHue 06/erdyeHHbIX JKeme300e TOHHBIX
KOHCTPYKIHIT Ha TOPUCTBIX 3anonuuTensax [JanbHero Bocroka: C6. Hayw.tp./ Xabap. monmurexH. nH-T. Xabaposck, 1975, c. 49-58.
Copeirya I M., Pemeraps 10. I [lebopMaTHBHOCTD M3I10aeMbIX 9/IeMEHTOB P YaCTIYHOM OTCYTCTBUM CLIETUICHVA apMaTyphl
c 6eTonoM // beron n xenesoberon. — 1983.— Ne 4.—c. 12-14.

OKCIIepUMeHTaJIbHbIE MCCTIeOBaHNsA 00pa30BaHIA J Pa3BUTHA TPEIMH B )KeNe300e TOHHBIX 0ajKax ¢ y4acTKaMyl HapyLIEHHOTO
CLIeIUIeH s apMaTypel ¢ 6eToHoM — CoBpeMeHHbIe Po6IeMbl HayKy 11 00pa3oBaust (ceTeBoe usfaHue) (science-education.ru)

lpapocTpouTenbHoe npeo6pasoBaHMe NOCTUHAYCTPUANIbHBIX TEPPUTOPUIA
CoBeTcKoro paitoHa Bonrorpapa MeToom NIaHAIWA(THOrO BOCCTAaHOB/IEHUA

Cynumenko Bnagnumup MUTpreBuY, CTyLeHT

HayLle|17| PYKOBOAUTEb: CKpFI6I/IH Masen BJ’Ia)IWIMVIpOBVILI, KaHOWAAT apXUTEKTYPbI, LOLUEHT
CaHkT-MNeTepOypreckuii rocy[apcTBEHHbIN apXUTEKTYPHO-CTPOUTENbHBIA YHUBEPCUTET

B danmoii HayuHotl pabome uccnedyomcs npomvluienHoie meppumopuu Bonzoepada. Ipoananu3zuposar Muposoti Onvim u eviasseHbl oc-
HOBHbLE HANPABTIEHUS PA3BUMUS ObIBUUUX NPOMBLUATIEHHVIX Meppumopuii Ha npumepe 3a600a Ilemposa 6 Cosemckom patiore, a maksie 6vina
cocmasiena Mo0emb 2padocpoOUnenbHoz0 Hpeobpaz08aniia 0aHHON MePPUMOPUL Nymem 60CCHIAHOBNIEHUS UCHIOPUHECKO20 perbeda.

Kntouesvie cnoea: opodckas cpeda, nepeonauanvroe HasHaueHue, UCMOPULECKULI perved, TaHOMaPmMHOe B0CCanosenue penveda,
nocmundycmpuanvuas meppumopus Boneoepada, soccmarosnere, mooen.

AKTyaanOCTb COCTOUT B OTCYTCTBUI COBPEMEHHOro 06Opasa
TOPOJia, YTO BBIPAXKAETCS B PAAfie BOIPOCOB:

— Her nenenonaraaua B passutum ropoga Bomrorpaga B co-
BPEMEHHDBIX COLIMIA/IbHO-9KOHOMUIYIECKNIX YCTTOBUAX,

— Her mopenu 6ygymero pasBUTHA TOPOLCKUX TePPUTOPMIL
TPV OTCYTCTBUY IPafjo00pasyIoNuX IPefIPUATHIL,

— Heo6xopuM mouCK Hampap/IeHUIT pasBUTHUA TPafooOpasy-
IolIlelt 6a3bl Ha TOPOJICKMX TeppuUTOpyAX Bonrorpana

IIpo6nema nccnegoBanu. IIpuinenie B 3arrycTeHye HOCTIH-
[yCTpUaIbHbIE TEPPUTOPUN Bonrorpana SABIAKTCA BBITOAHO pac-
TIOZIO>KEHHBIMI YYaCTKAMM U IPEJCTABILAIOT OO0 MHTEpec I cO-
1Ma7IbHO-9KOHOMIYECKOTO PasBUTH TOPOTia.

OpHOBpeMeHHO y TOpofia HeT BUJIEHNMS Jja/lbHelIero rpajo-
CTPOUTENIBHOTO PA3BUTUA Y LIENEBBIX YCTAHOBOK, HAIPAB/IEHHBIX
Ha TIpeobpas3oBaHIe ITUX TePPUTOPUIL.

Ilenr — HaTM ONTMMAJbHBIL METOJ, IPafOCTPOUTEIBHOTO
IpeobpasoBaHysl MOCTUHAYCTPUATBHBIX Tepputopuit Borrorpana
B CYBEpPEHHBIX COLMATbHO-3KOHOMIYECKIX YCTOBIAX.

Samaun:

— IlpoanammsupoBaTh IOCTUHIYCTPUANbHBIE TEPPUTOPUM
Bonrorpapa.

— AHan3 U3BeCTHBIX IIOfIXO[J0B B MUPOBOI1 I OT€4eCTBEHHOII
TPafOCTPOUTENBHON IPAKTHKE K IIPe0OPa3OBAHNIO TOCTUHAYCTPU-
aJIbHBIX TEPPUTOPUIL;
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— PaspaboTka Mofient TaHAAQTHOrO BOCCTAHOB/IEHNA TOCT-
VHIYCTPMATbHBIX Tepputopuit Bonrorpaga ams cbamaHCHpoOBaH-
HOT'O I'PaflOCTPOUTENIBHOIO Pa3BUTHAL

MeTtoabl uccnegoBaHus

IUIA pelleHys TepBoil 3afjadil aBTOPOM BbIOpaH MeTO (ak-
TOPHOI1 OLIEHKN

IVISL pellieHyst BTOPOIT 3a/iauyt BbIOPaH MeTOJ, KpUTEepHeB.

B PeLIeHN TPeTbell 3aj1auyt IIPUMeHEH YpOomaHaad THBI 1IN
CPeRoBOI1 IOAXO,.

MonyyeHHble pe3ynbTaThl U UX OLEHKA

B pesynvmame pewenus nepéoti 3a0a4u (aHaIM3 rOPOACKUX
Tepputopnii Bonrorpaga)

B pesynbrate pelueHus nepBoii 3aaqu ¢ IpYIMEHeHeM MeTOfia
(baKTOpHOIT OLleHKM OBbUIO BBIABIEHO, YTO B 7 U3 8 aIMUHUCTpa-
TUBHbIX PajiOHOB, BOb OeperoBolt MMHMY Ha BEPXHIX IIOAKaX
PEeUHbIX BOLOPA3HENOB PacIoNaraeTcs KPymHoOe IPOMBILITEHHOE
HpeRnpusiTIe, KOTOPOE B CBOE BpeMs 00ecrieunBano paborart -
Tesleil paitoHa. Ho Ha cerogHALIHMI IeHb TO/IbKO OfMH 3aBOJ IIPO-
JO/DKaeT cBoIo pabory B KpacHoapMelickoM paiioHe.

B urore aroro, aBTopoM paspaboTaHa Mogenb ypoomannmad-
HOTO CTPOEHMs TOPOACKYX TeppuTopuit Bonrorpama, kotopas 06b-
SICHSIET B3aMMOCBA3b MEXAY re0MaHAMAaTHEIM CTPOEHIEM 1 Pas3-
MelLeHVeM 3aCTPONKIL.

Kaxxpprit paitor ropopma Bonmrorpajia mcTOpudecky pacrmosno-
KIICA Ha BEPXHIIX IVIOIA/IKAX PEYHbIX BOLOPA3/IENIOB, U AB/LAIOTCA
000CcOONIeHHBIMIL IPYT OT Jpyra OMarofaps pekaMm M IoiiMaM, Ko-
TOpBIE B CBOIO 04epenb 06pasoBamu reomanpmadT. Broan Beero ro-
pofa mapajienbHo peke Bomra pacmonmoxunuch 4 poKagHbIX [0-
POTH, OffHA 13 KOTOPBIX HAXOJUTCA B IOjiMe peKyt Borra u siBseTcst
Ha CeTONHAIIHNIT IeHb aKTUBHO Pa3BUBAIOLINECS.

Mexny 0-it n 1-if pokafiHOit Ha BepXHell IIONAfIKe KaXK0Tro
pajioHa PAaCIONIOXKEHbl ONHO WM HECKONbKO ITPOMbILITIEHHBIX
NPeNIpUATHAI, HO Ha CETOSHAIIHMII J€Hb OHM B 3aNyCTEHUH,
¥ B OOTIBIIIEI YACTH TOPOJA XKUTENMN PAIOHOB He MMEIOT MPSIMOIO
[OCTYTIA K BOIHOI apTepnit. 3a 1-11 poKaHOI y>Ke pacIIoNOXIIach
00IIeCTBEHHO-/IeTOBASA U XKI/TasA 3aCTPOIIKa.

B pesynvmame pewenus emopoii 3adauu ONpefeNeHo, 4TO
IUIA TPafJOCTPOUTENIBHOIO PAasBUTUA HOCTUHAYCTPUATIbHBIX Tep-
puropuit Bonrorpaga Heo6xoauMo ux MaHAmA(THOE BOCCTAHOB-
JeHue. JIaHHDBIT pe3ylIbTaT OCHOBAaH HA aHaIM3e 3apyOeKHOro
1 OT€YECTBEHHOTO OIIbITA.

[ M3ydeHys apXUTeKTypHO-TPafloCTPOUTETbHBIX KOHLIETIINIT
peopraHusanuy MOCTUHAYCTPUATIBHON TepPPUTOPMMU OBUTM BBI-
Opanbl 10 06bekTOB. B OCHOBHOM pacCMaTpUBAIOTCS eBPOIIEit-
CKite 00beKThl. BoiOpaHHble 00BeKThI ObITH KIacCUDUINPOBAHBI
Ha OCHOBE HECKONbKMX Ipu3HakoB. OCHOBHOE pasfeneHue Ipo-
M3BOJMTCA Ha OCHOBE COLVAIbHO-(YHKI[MOHATbHBIX NPM3HAKOB
¥ BK/IIOYAeT JBe TPYIIBL OODBEKTHI C MCTOPUYECKMM HAaCIeNyeM
u GyHKIWeN, CBA3AHHON C MX IePBOHAYATbHBIM HAa3HAueHNEM,
1 00BEKTHI € UCTOPUUYECKIM HACTIefMeM, HO HOBOIl (yHKIIMeit, He
CBA3aHHOJA C IepBOHAYA/IbHbIM Ha3HAYEHUEM.

1) B mepByio IpyIIly BXOZAT My3eliHble IIPOCTPAHCTBA 1 00-
I[eCTBEHHbIE IIPOCTPAHCTBA Ha JIEMCTBYIOIVX MCTOPUYECKIX IPO-
MBIIIIEHHBIX TIPETPUATIUAX.

2) Bo BTOpYIO IPYIIITY BXOJAT TBOPUECKIE KITACTEPBI, IPOCTPaH-
CTBAa C BBIJIEMEHHOI OOIECTBEHHON (YHKIMel, 00lLjecTBEeHHbIE
IPOCTPAHCTBA B PeyHKIMOHATM3NPOBAHHBIX IPOM3BOJICTBEHHBIX
KOMIIIEKCAX, MHOTO(YHKIIOHA/IbHBIE CTPYKTYPBI I 001eCTBEHHbIE
NPOCTPAHCTBA, ABIAIOLINECS YACTIO TOPOJCKOI CPEfIbL.

B mepsyto rpynmy «VcTopudeckuit 06bekT ¥ QYHKIMA, CBS-
3aHHas C NepBOHAYAIbHBIM Ha3HAYeHMeM» BOLUIM 2 THIA 00Ie-
CTBEHHBIX IIPOCTPAHCTB:

1A. Myseitnble mpocTpaHcTBa (Hampumep, Myseit AitpoHOpIIK
B BeymkoOprrannm).

Tepputopus paiiona

]-[ITI(‘J.\’JHIIIJIEH HOE NPSNPHATHE

ann

JKunan zacrpolika

Bomanas aprepus

Puc. 1. YpbonaHawadTHble CTPYKTYPLI
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1B. O61mecTBeHHbIE TPOCTPAHCTBA Ha AEICTBYIOUINX UCTOPHU-
4eCKMX MPOMBIIUICHHDIX IPENPUATIAX (HAIpyUMep, MOKOIagHas
dabpuka Cadbury B Bemnkobpuranun).

Bo Bropyio rpymmy «Vcropudeckuit 06beKT i HOBast PyHKIMS
(He CBsI3aHHAS C IIEPBOHAYA/IBHBIM HA3HAYEHIEM)» BOLUIN 6 TUIIOB
001eCTBEHHBIX IIPOCTPAHCTB:

2A. Tsopueckue KmacTepsl («KyabTypHble (abpuxm») (Ha-
npumep, «Kpacubiit OkTs16pb» B Mockse).

2B. OGuiecTBeHHble MPOCTPAHCTBA B PedyHKIMOHAIUZUPO-
BAHHBIX [POM3BOACTBEHHBIX KOMIUIEKCAX (C MUHMMA/IBHBIM VIV
OTCYTCTBYIOLMM COLIMATBHBIM KOMIIOHEHTOM, IpeoOmajaeT yTu-
NUTapHOe Ncnonb3oBanue) (Hanpumep, BLI «JIegopr» B Mockse).

2B. ObuiecTBeHHbIe TPOCTPAHCTBA B MHOTO(YHKIMOHATBHBIX
crpykrypax (Hanpumep, BII «BonbliueBuk» B efIHOM KOMIUIEKCE
¢ MyseeM pycckoro NMIIpeccHOHM3MA, allapTaMeHTaMut B MockBse).

2T TIpocTpaHCTBa C BBIAENEHHON OOLIECTBEHHON (yHKIMel
(mpuopuTeTHBIM (PYHKUVOHAIBHBIM HAIpaBleHueM) (Hampumep,
BhIcTaBOYHbI KoMIutekc Fondazione Prada B Munane).

2]1. ObmjecTBeHHbBIE TPOCTPAHCTBA KaK YacTh TOPOJCKOI Cpeibl
(nanpumep, koMIvtekc «Cekabernb ITIopT» ¢ OTKPBITOI FOPOACKOIT Ha-
GepexxHoIt, crcTeMoit BHYTpeHHX iouiazeit B CankT-Iletepbypre).

2E. O61iecTBeHHbIE TPOCTPAHCTBA C AKTVMBHBIM TAHAIAQTHBIM
KOMIIOHEHTOM (peKpealyiOHHble, pasBjleKaTe/lbHble NapKiu) (Ha-
npumep, Gas Works Park 8 Cuatre)

JleranmbHo  OBUT  NIPOAQHANTM3MPOBAH  OIIBIT
KPYIHBIX NIPOMBINIICHHBIX PAifOHOB, B YaCTHOCTU IPOTPAMMBbI

COIMAM3AIUI

passutus HafenCity B Tam6ypre, Teppuropuu Porto Antico u Ha-
6epexxroit Jleante B Tenye, u npoekra Euroméditerranée 8 Map-
certe. DTY TPOEKTHI MIPEAICTABIIAIOT COO0I KOMIIIEKCHBIE TIpeobpa-

30BaHNUsI OOJIBIINX MHAYCTPYAIbHBIX PajioHOB (IIoljazbio 6omee
100 ra) ¢ 1e/IbI0 pa3BUTHS HOBOJ COLIMAIBHON aKTHBHOCTIL

B pamKax 9TyX IIPOEKTOB ObIT 0OHAPYIKEH CIEYIOLINI TPOLIEHT
O0IIECTBEHHBIX IIPOCTPAHCTB Ha 6a3e 06BEKTOB IPOMBILIIEHHOTO
HaCTIeMisl B IPaHUIaX MpeoOpasoBaHHBIX paitoHoB: 18% B [am-
Oypre, 5% B Mapcene u 20% B [enye, B cpenHem coctasiaeT 14%.
B aTux mpoexTax Taxke ObUIO OTMEYEHO COYeTaHMe HEeCKOTIbKUX
TUIIOB 001eCTBEHHBIX IPOCTPAHCTB.

YcTaHOB/IEHA 3aKOHOMEPHOCTD BIIVSIHVSL OCHOBHBIX (PaKTOPOB,
OIpefIe/IONINX TTOTIOXKUTEIbHbIE Pe3yIbTaTsl GopMupoBaHms 06-
I[ECTBEHHBIX IHPOCTPAHCTB B KOHTEKCTE PEHOBALMM KPYITHbBIX
IPOMBILIICHHBIX PailoHOB. ITY (PaKTOPHI BKIIOYAIOT YaCTUYHOE
BOCCTAaHOBJICHME MICTOPUYECKOTro MaH/IadTa, COXpaHeHue 0COOeH-
HOCTelT MeCTa, OOLIeIOCTYIIHOCTD, MHTETPALIMIO C CUCTEMONT 0b11ie-
CTBEHHBIX IIPOCTPAHCTB, MHOTO(YHKIMOHAIBHOCTD, Pa3paboTKy
3aKOHYEHHOI JJIeN-KOHIENIMM, a TaKKe CUCTeMHOE PErymmpo-
BaHIe, BK/IIOYAs yIacTe TOPOACKIUX BIACTell M CO3aHIe OpraHi-
3aIyy, OTBEYAIOLIE! 3a YIIPaBIeHMe IPOIIeCCOM PEeHOBAIIIL.

Taxoke 3HAUNTENBHYIO POIb B IPe0OPA3OBAHNY [IETPaMPYIOLINK
TEPPUTOPUII WUIPaeT YacTUYHOE BOCCTAHOBJIEHNE HCTOPUYECKOrO
penbedha, KOTOpbIT GbUT yTpaueH B pesyibrare [eATeNbHOCTI Ipef-
npysttust.  [IpoMbIIUIeHHbBIe TPEAUpISsITHs M MHPPACTPYKTYPHbIE
Pa3pabOTKI YacTo BEAYT K PaspyLICHNIO U MICKKEHNIO IIPUPOHOTO
¥ KY/IBTYPHOTO JaHAmadTa. IT0 MOXKET BK/TIOYATh JOObIYY Pecypcos,
HapylleHye IIPYPOIHbIX 9KOCUCTEM, I3MEHEHVIe PeYHbIX PYCes M JIaH -
11ahToB, ocyeHye 60710T 11 3a607IauMBaHe BOFHBIX OaCCEITHOB.

Pesynvmamom pewenus mpemeii 3a0a4u A6715emcs Mo0env
NAHOWAPMHO20 60CCHAHOBIEHUS NPUMEHUMENTLHO K 6bIOPAHHOI
6 kauecmee npumepa meppumopuu Bonzozpaoa, 3a600 Ilemposa.

TAMBYPTA (HAFENCITY)

TEHYM (WDLY

MAPCENA (EUROMEDITERRANEE)

ot woecrepes § ropop. Moomowe
EOnecnOnez MIs0eT § OI6R Orpow-
o niacug

60
Eance 480

30, © ToRNE wecTa oTgm. Poo-
SO HONDORNEHG MO CAENOTE POR- sopcs.
2 e on Bonee senceim 1 SrONCHMECH Pocxaem

Bl £oE0H0, © HOCTE - NOCTROZKE € MW,
Bl rpescrcenmousn cobol ODMTERTYD-

WGGET CTPOMTERTIO Bt
O M0 COMOWE KGR 304 T80

Twsepnyrm, bermobpurares - po-
o poncs AmMBEDT, PEHOMDOSIEER &
19802 rapan TGN BTy 1 0-

PEMKBSBAK (KOMABOMYP) HBlO-AOPK (MEATPACKING

DISTRICT)

Pasaon RyWaaR B CEYNE, azTca -
A OAROOM YCNEWROR DE-OSCLIM
TECMAIUNEIH0A TEDOMTCONM § LHTDE
10PORG. b rpouno 10T POROH Bein
MELICH MDCMLLIEHCETY, ORHORO &
1980-x rogox Ein nogsepnyT ofump-
R PEHOBOUM, KOTOPOS NPEEDATHRG
€10 B OB 3 MBS KTBTYDHSK 1
ROMMTIMTCRE LISHTDOR FOpeaa.

Cerogm Xpmoh - 370 MO~
Ovon POROK 8 AGTOROM COMETO-
HOTCR DOINU-HE COPMAI, OT TODIOS-

MNEHR DO
W ONYCTEN B PENNLTATE

CORDAIEHS NDOMBOACTEO U NEPE-
B0RA €108 DYE HOCTHIOPOAD. Pe-

Puc. 2. TpagocTpouTenbHblil aHann3 MUPOBOTO OMbITa
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JlanpmradTHOE BOCCTaHOB/EHNUE penmbeda ABIACTCA BAKHBIM
MHCTPYMEHTOM [ijIi BOCCTAHOBJIEHMsA HApPYLIEHHBIX YYacTKOB
1 BO3BPALEHNA MM IIPUPOJHOTO PaBHOBECKA. B JaHHOI Hay4HON
paboTe MbI pacCMOTPUM MOJe/b TAaHAIADTHOrO BOCCTAHOBICHNA
penbeda, ee IPUHINIIBI M METONBI IIPYMEHeHA.

Mopenb naHpuapTHOrO BOCCTAHOBNEHNA penbeda IpencTaB-
€T €000l CUCTEMY IPEeIOKEHNIT U [eliCTBUIA, pa3paboTaHHYIO
I/I1  BOCCTAHOB/IEHMA Pa3PYyLIEHHBIX MIM JIeTPajypOBaHHbIX
ydacTKoB jaHAmadra. laHHAsS MOfeNb OCHOBAaHA HA IPUHIJAIAX
COXPAaHEHNs U BOCCTAHOBJIEHMS €CTECTBEHHBIX IPOLIECCOB, afall-
TaIUM K MECTHBIM YCIOBMAM M IOITOCPOYHON YCTONYMBOCTIL.

PaspaboTaHHyl0 MOJeNb MOXHO MOMNETUTb YCTOBHO Ha TPU
sTama:

1. Jlanowagm u o3eneHeHue — BoccTaHOBIIeHMe HCTOpMYe-
cKoro pernbeda ABIAETCS 9PHEKTUBHBIM MOAXOAOM K CO3AHMUIO
YCTOIUMBOIL 11 3T0POBOIT TOPOACKOIT cpefbl. OHO MO3BONAET BeEp-
HYTb peKaM M IIOTOKaM VX eCTECTBEHHBIN MyTbh, @ TAKXKe YBETUYUT
IPMBJIEKATENBHOCTD paiioHa. CosJaHye HOBBIX 3€/IEHBIX KOPUIOPOB
ABAETCA ellle OfHUM CIIOCOOOM Y/IyUIIeHMs TOPOACKON Cpefibl
¥ COXPaHEHs 9KONOTIYECKOIT hamaHca.

2. Tpancnopmnas cemv — Co3laHue MNONEPEYHOI TpaHC-
TIOPTHOJ CETU BJIO/Ib HOJMBI PEKM MOXXET 3HAYUTENIBHO ITOBBI-

CymecTeyloman CHTyamHT

CUTb YBOOCTBO U CKOPOCTb MEPEfBIDKEHNs B TOPOACKOIL Cpere,
a TAK)Ke CII0COOCTBOBATD PAa3sBUTHUIO TOPOLCKOI MHPPACTPYKTYPbI
¥ TPAHCIIOPTHOIT ZOCTYITHOCTU. ITO MOYXKET BKJIIOYATh B cebst cO-
3JaHNMEe MOCTOB, IOfBE3OB 1 HOBBIX Hopor. CospmaHume mome-
PEeYHOI TPAaHCIOPTHONM CETU TAKXKE MOXKET CTUMYIMPOBATh Pas-
BUTME HOBBIX PallOHOB BJOMb PEKM U YIYy4HIUTb JOCTYIHOCTDb
LIEHTPOB rOpofia.

3. Txamv 3acmpoiixu — CHOC BeTXUX 3[aHUI M 3[aHUIT He
HECYIYI0 apXUTEKTYPHYIO IEHHOCTb MOXET OKasaTb IIOJIO-
JKUTENIbHOE BJIVIAHME HAa TOPOJICKYIO CPefly, CHOC TaKMX 3JIaHMit
MOXKET TaKXKe CO3[jaTb HOBOE IPOCTPAHCTBO /I PasBUTUA TO-
ponckoil MHGPACTPYKTYpbI, BOCCTaHOB/IeHMe acaja YIUIbI
BJIOJIb IJIABHOJI IOPOTH M CO CTOPOHBI PEKU MOXKET CIIOCOOCTBO-
BaTb COXPaHEHMIO MCTOPMYECKON ¥ Ky/IbTYPHOI LIEHHOCTU TO-
poza, a TaKXKe CO3[[aTh MPUBJIEKATEMBHOTO BU3YA/IbHOIO 00pas3
Ju1s1 roposKaH. (puc. 1)

3HAUMMOCTb MONYYEHHBIX Ppe3yAbTaToB [y TPagoCTpOu-
TeIbHOJ HayKu COCTOUT B PasBUTUM HOBBIX IONXOLIOB K BBIAB-
TeHnIo ¥ GOPMUPOBAHNIO CTPYKTYPBI AETPAfUPYIOLIMX TOPOICKIUX
Tepputopuit; B GOpMYIMPOBAHMN OCHOBHBIX IPUHINMIIOB, JIe-
XKAIIMX B OCHOBE CTPYKTYPHO-IUIAHMPOBOYHBIX IpeoOpasoBaHuil
M TOCTPOEHMM MOJIENM TPafOCTPOUTENBHON PEHOBAIMY ITyTeM

. TPAHHI[BI VUACTKA

TIPOMBIIITIEHHASL
TEPPUTOPHA

- 3EJIEHBIH KOPUIIOP

. OBIIECETBEHHO
JHEJIOBAA 30HA

CP. 5TAJKHOE XHUJIBE
MAJIO 3TAKHOE XHJIBE

JIENPECHUBHAS
3ACTPOHKA

. BOMHAA APTEPHA

. OBIIECETBEHHO
JIETIOBAS 30HA

CP. STAJKHOE AJUIBE
MAJIO 3TAJXHOE JXWILE

. BOJHAST APTEPHST

Puc. 3. Mogenb yp6onaHpwadTHOro BOCCTAHOBNEHNSA TEPPUTOPUN
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BOCCTaHOBJIEHNA MCTOpUYecKoro penbeda. HapaboTaHHble mpak-
TUYECKIIe IPUEMBI BOIUTOLIEHNS OOOHBIX CTPATernil MOIYT ObITh
IpMMeHEHB! B Ja/IbHeIIeM PasBUTIM TePPUTOPHIL, KaK HOBBIX, TaK
1 yKe CTIOKMBIIMXCA.

BbiBOAbI

1. JlokasaHo, 4To TeppuTopyus Borrorpaga chopmuposaHa He-
CKO/IbKMMU YPOOMAHAIAGTHEIMY CTPYKTYPaMH, KOTOPbIE HMEIOT

3HAUNTENbHOE BIMAHUE HA OOMMK M (QYHKI[MOHAIbHOE UCIONb30-
BaHIIe FOPOJia.

2. O6OCHOBAaHHO ONTUMA/bHOE HAIIPaBIeHUEe TI'PAOCTPOU-
TE/IBHOTO I1IPe0OpasoBaHMst IIOCTUHAYCTPUATBHBIX TEPPUTOPHUIL
Bonrorpaga

3. Tlocrpoena ypbonanpmadTHas MOfenb IpeoOpasoBaHIA
TEPPUTOPNY, INpPEfCTABIAIIAA COo00M CUCTEMY HpPeIOKEHNI
¥ JIeMICTBII, pa3pabOTaHHYIO [/l BOCCTAHOBIICHNS PaspyLIeHHBIX
WIN [IeTPaApPOBAHHBIX YYACTKOB TaHAMA(TA.
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bMNMO/TIOI'NUA

BupoBoit coctaB yewyeKkpbuibix Fomenbckoro painoHa Pecny6anku benapycb

A3zsBunkosa TaTbAHa BnagummpoBHa, CTaplumnii npenogaBatens;

MateHkoBa KpuctuHa AnekcaHipoBHa, CTyAeHT
Tomenbckuii rocypapcTBerHblit yHuepeuteT umenn ®. Ckopunbl (Benapyce)

AxmyanvHocmb membl UCCIE008aHUS 00YCTI0BIIEHA MEM, HINO HeulyeKpoinible uzparom 60mvulyo porv 8 npupode u Husnu yenosexa. OHu
ONBINION UBEMKOBbIE PACIEHUS, ABNITIOMC 36€HOM MPOPUUecKUX ueneil NUMAaHus. 13 KoKoH08 HeKOmOopblx 61006 2yceHul, Use0Mmas-

sarom wienk. B moxce 6pems mHozue 6U0bL ANAIOMC 8PeOUMENIMU CENIbCKO20 U JIECHO20 X03sticmea. TIoamomy Heobxo0umo usyyenue OuHa-
MUKU YUCTIEHHOCMU U 84006020 COCIMABA YEULYeKPbITIbIX HA meppumopuu [omenbckozo patioua.
Kniouesvie cniosa: ueutyexpoinvie, 6100601 cocmas, 00une, cayuoHap, mpoduteckuti yposenn, payua.

dayHe Mupa, 0 pasHbIM OLIeHKaM, HacUUTBIBaeTCsA OT 124 1o

200 cemeitcTB yentyekpoIabX. K HacToAeMy BpeMeHM Ha TeppH-
topuu benapycu 3apeructpuposato cbiie 1500 Bizos Lepidoptera.

Il 4enmoBeKa B IEpPBYIO OYepe/b II0I€3HbI BUbI, TYCEHULIBI KO-
TOpBIX IPOM3BONAT WIENK. B mpupope M€K 06pasyloT IyCeHMIIbI
MHOTVX BII0B 6a604€eK, COOpysKast 113 Hero KOKOHbL. [yceHmIibI He-
KOTOPBIX BUJIOB MOTIYT VICIIONIb30BATbCS B 60OpbOE C COPHBIMU pa-
creHyAMK. OfHaKO HEKOTOpbIe BUABI YENTyeKpbIIbIX HAHOCAT CY-
LIIeCTBEHHBIT yiepO, IYCeHMIIB KOTOPBIX TIOBPEXAAIOT HOTEBbIe,
CaJIOBbIE VN JIECHBIE KY/IBTYPBL

[TosroMy wembi0 paboTHl ABMIOCH M3YYeHUE BUJOBOIO CO-
CTaBa U OCHOBHBIX XAPAKTEPUCTUK CTPYKTYPbI COOOLIECTB IHEBHBIX
M HOYHBIX 6ab0UeK Ha pas/IMyYHbIX CTaloHapax [oMenbcKoit 06macTi.

OCHOBHBIM MeTOIOM c60pa YelIYeKPbIIBIX SBJISETCS JIOBTIS IIPI
OMOIIY BO3JYIIHOTO Cadka. JIOB/Is 6ab0UeK BO3LYIIHBIM CAIKOM
OCYIIECTBIIAETCA METOAOM KOLICHMUS IO BepXaM TPaBSAHMUCTBIX pa-
CTeHMi1. B3maxu crefyer femaTh mapasienbHO semye. B mabopa-
TOPUY yMepIIB/IeHHbIe HAaCEKOMbIE MOMEIIAINCh B PACIIPABIIKI
VL1 MOCTENYIOLWEro XpaHeHust u ompepenenns. Omnpefenenue
IPOBOJWIOCH IIPM IIOMOL{Y OOIIENPUHATHIX OIpPeIeNUTeTbHBIX
Tabmu [1, 2].

Buposoit cocraB 6abouek u3 cemerictB Nymphalidae, Pieridae,
Polyommatinae, Erebidae, Satyridae, Sphingidae xapaxrepusy-
€TCsl TAKCOHOMITIECKMM 6OraTcTBOM ¥ GOTIBIION PasHOPOXHOCTHIO
U BKJIIOYaeT 23 BUJa, OTHOCAIMXCA K 19 pofam u 6 mofceMelicTBaM
(tabmuma 1).

Tabnuua 1. BugoBoin cocraB cemeitcteB Nymphalidae, Pieridae, Polyommatinae, Erebidae, Satyridae, Sphingidae

Ne MoacemeicTeo

Konunuyectso

Po
A BUAOB

1 Cemeiicteo Nymphalidae (Leach, 1815)

Nymphalis (Kluk,1780)

Pararge (Linnaeus, 1758)

Vanessa (Fabricius,1807)

Aglais (Dalman, 1816)

Apatura (Fabricius,1807)

1.1 Nymphalinae

Polygonia (Linnaeus, 1758)

Speyeria (Scudder, 1872)

Melanargia (Meigen, 1828)

Argynnis (Fabricius,1807)

Issoria (Linnaeus, 1758)

[EEN SN AU SN Y GO (PSRN RN FERN [ CJ SR\ I

Clossiana (Reuss,1920)

UTOro 1

11
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N
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Ne NopcemeitcTBO Pop Konuuecreo
BUAOB
2 CemeitctBo Pieridae (Duponchel, 1835)
.. Pieris (Schrank, 1801) 2
2.1 Pierinae (Duponchel, 1835) Gonepteryx (Leach, 1815) 1
Wtoro 1 2 2
3 CemeiictBo Polyommatinae (Swainson, 1827)
3.1 Cyanirinae (Dalman, 1816) Cyaniris (Dalman, 1816)
N1oro 1 1
4 CemeitctBo Erebidae (LEACH, 1815)
4.1 Erebinae (Leach, 1815) Catocala (Schrank, 1802) 2
NToro 1 1 2
5 CemeiictBo Satyridae (Boisduval, 1833)
. . Maniola (Schrank, 1801 1
5.1 Satyrinae (Boisduval, 1833) Aphantopus ((Wallengren, 1;53)
N1oro 1 2 2
6 Cemeiicto Sphingidae(Linnaeus, 1758)
. . Mimas (Linnaeus, 1758)
6.1 Sphinginae (Linnaeus, 1758) Deilephila (Linnaeus, 1758) 1
N1oro 1 2 2

CaMbIMy pa3HOOOPa3HBIMIY 110 KOJIMYECTBY BIUJJOB 1 POJOB SABJLA-
eTCsI TaKOe CeMeiicTBO Kak HuMamst — 14 Buos us 11 popos. O1-
HOCHTeNTbHOE 06ume Bbicokoe — 61% (puc. 1). MeHee pacrpoctpa-
HEeHHBIMI SABJIAKTCS IpencTaBuTeny cemeiict Erebidae, Pieridae,
Sphingidae (mo 2 Buza), oTHOCHTeNTbHOE 06MIVe cpefHee — 11%.

Taxne cemericTBa Kak Satyridae, Polyommatinae ycrymaroT BbI-
IIeNepeyyCIeHHbIM  CeMelICTBaM 110 OTHOCUTEIBHOMY OOWINIO
(5%), a cremoBaTeNbHO 1 IO BUJOBOMY COCTaBY (110 1 BUAY).

B pesynbrare ycciefoBaHus YeIIyeKPbUIBIX HA PASHOTUIIHBIX
JIYTOBBIX cucTeMax JoMenbcKolt 06/1acTi, Ha OCHOBE aHa/IN3a M-
POKOTrO CIIeKTpa IIPU3HAKOB OBUI BbIABIEH BUIOBOIL cOCcTaB ba-
6ouek. Hamu 6pu1o BcTpedeHo 73 0cobm, OTHOCAMMXCS K 19
pomam.

BbIIo  yCTaHOBIEHO, 4YTO BUIOBONl cOCTaB 6abodyex u3
cemerictBa Nymphalidae mccnenoBaHHBIX CTalMOHApOB Xapak-
Tepu3yeTCsl TAKCOHOMMYECKUM OOTraTCTBOM 1 GOJIBLION PasHO-

CememncTtBa

m Nymphalinae
Erebidae

® Pieridae

m Satyridae

® Polyommatinae
® Sphingidae

Puc. 1. OTHOCUTeNbHOE 06UANE CeMeliCTB Ha U3y4aeMbix GuoTonax



52 | Buonorus

«Monogoit yuéHblity « No 47 (494) - Hosbpb 2023 .

popmHocTbio. CaMbIMIL Pa3HOOOPA3HBIMIU 110 KONUYECTBY BUJIOB
u pogos spysaorcst CobcrBenno Humbanupsr (Nymphalinae.)
OrHocurenpHoe obumne Bbicokoe — 84%. IIpuunHa BBICOKOrO
IOKa3aTe/s OTHOCUTEILHOTO OOMINA JAHHOTO POJia — XOpOLIye
YC/IOBUSI [/l OOMTAHNS, JOCTATOYHOE KOMMYECTBO I[BETYINX
pacTeHmii.

JIureparypa:

Ba)kHO OTMeTHTD: JaXe B Npefeax MCCIeOBAHHBIX CTALNO-
HAPOB CIOKIINCD YHUKA/IbHbIE IPUPOJHBIE COOOIECTBA, KOTOPbIE
HY>KIAITCS B 3QIJTE I OXPaHe, TaK KaK HeCYT HEOLIeHMMBIiT BKITaJ,
B reHo¢ong Pecry6muku. [TosTomy, kpaitHe HEOOXOAMMO, BECTI
y4eT YMCIIeHHOCTH 0co0ell JAHHBIX BIJOB, & TAKXKE OTHOCUTBCS C
0c06011 OCTOPOKHOCTDIO K JAHHBIM COOOI[ECTBAM.

1.  Tonuapenko I.I. OnpenemirenbHas Tab/mina s ceMericTs denryeKpbiibix (Lepidoptera) bemapycu 1 conpepenbHbIX rocymapcTs /
[.T. Tonyapenko.— lomernn: ITY nmenn @. Cxkopunbr.— 2010.— Ne 3.— C. 40-45.
2. Mawmaes b. M. Onpenemurens HacekoMbix eBpomnesickoii yactu CCCP/ b. M. Mamaes.— M.: IIpocsemenne, 1976.— 204 c.

Maccosble Bupbl cemeicta Libellulidae N'omenbckoro panoHa
Pecny6nuku benapycb

A3saBumnkoBa TaTbsiHa BnagumupoBHa, cTapluuii npenofaBatenb;

MuHeHko XaHHa ropeBHa, cTyaeHT
Tomenbckuii rocypapcTBeHHblit yHusepeuteT umenn ®. CkopuHbl (Benapycs)

AxmyanvHocmb membl UCCIE008AHUS 00YCI067IeHA THeM, 4O CHIPeKO3bl CILYHAM UHOUKAMOPAMU COCHOAHUS 800HbIX 005eKNI08, NUlib
Manas epynna cmpexkos cnocoOHa nepeHoCUmy 3azpsisHerie 600bl. VIMeHHO N09MOMY HUCTIEHHOCIb CHIPeK03 3HAUUMENbHO COKPAUAerCs
6 mex 6000eMax, e0e 3azpsisHeHue npesviuiaern donycmumyro Hopmy. Taxum 06pasom, cmpexo3vl ABNTIOMCS YOOOHbIM MAMEPUATIOM OTLT PA3HO-
00pasHbLx uccredosanuti, 8 mom uucie daynucmuyeckux. I1oamomy usyueHue 61006020 pazHo0OPA3US CHPEKO3 NO3BOIUM BLIABUMD BTUTHUE

cmeneHu aHmpOflOZEHHOIZ Hazpy3Ku Ha 60061/1466"1661.

Kntouesvie cnosa: cmpexosvt, 6100601i cocmas, 06une, cmauuoHap, mpoguueckuii yposern, payna.

CTpeKosbI — 9TO OfjHA M3 CaMbIX JAPEBHMX IPYIIl Ha3eMHbIX
YJIEHMICTOHOIX, CYIeCTBYIOLINX Ha Halell rmiaHete. CoBpe-
MeHHBIe BUJIbI CTPEKO3 OTIMYAIOTCA OT IPeBHUX (OPM MEHbIIVMI
pasMepami, a TAKXKe TeM, YTO HayajIbHbIe CTaJMV Pa3BUTHA CTPEKO3
IIPOTEKAIOT B BOJHOI Cpefie, a He Ha CyIIIe.

Crpekospl XapaKTepU3YIOTCs MHOTMMI IIPOTPECCUBHBIMY dep-
TaMM, TaKMMM KaK BUJOBOe MHOrooOpasie, IMIMPOKOe pPacIpo-
CTpaHeHMe, 00MIMeM B BOJHBIX I OKOJIOBOZHBIX OMorieHo3ax. Vx
CTOKHOE TIOBEJIeHNE, XMIHMYECTBO M Ha/IM4Me BBICOKO ajiall-
TUBHBIX >KM3HCHHBIX (OPM Ha/IM4uyle ONPEeNe/AI0T BAKHYIO PONb
B TPODIYECKIX CETAX PA3TIMYHbIX OMOLICHO30B.

IToMnMo 3TOrO, NPENCTABUTENM J[AHHOIO OTpsAfA, KOTOpbIE
BCTPEYAIOTCA NPAKTIYIECKY IIOBCEMECTHO, MMEIOT ITPAMOE M/ KOC-
BEHHOE 3HaueHue 1 M yermoBeka. C OFHON CTOPOHBI CTPEKO3bI
YHIUYTOXKAIOT OOJIBIIOE KOMMIECTBO KPOBOCOCYIIVX HACEKOMBIX,
HAaHOCAIMX Bpef, 4enoBeKy. Ho, Hanpumep, B NTUIIEBOACTBE OHI
ABNIAIOTCA BPENUTENAMM, TaK KaK, ABMAACh X03AeBaMy IpU pas-
BUTHY TPEMATOJI, MOTYT BBI3BIBATh MAacCOBBIE U TsKENbIe 3a607e-
Bauus mruy [1, 2]. TloatoMy 1enbio paboThI ABUIOCH U3Y4YeHMe
BIIOBOTO COCTABA M PACIPOCTPaHeH s CTpeKo3 cemericTsa Libellu-
lidae na Teppuropun Iomenbckoro paiiona.

VccnenoBanus poBoguanch B neTHUI nepuog, 2023 roga Ha
TpeX pasnuMYHbIX ydacTKaX. OCHOBHBIM METONOM y4eTa BUJOBOTO
COCTaBa ABJIANCA METOJ] MapIIPYTHOTO XOfia, BU3YalbHOIO yYera
1 c60pa 9K3eMIUIAPOB I KOJUTEKLIIL

Bcero 6110 yureno 59 crpekos cemericta Libellulidae. B pe-
3y/bTare Ha cTarmoHape «[loiiMeHHbIIT 1yr» 65110 COOpano 45% oT
obero kommyecTsa 3apukcuposaHHbIx ocobeit. Ha crarmonape
«CyxoponbHblit myr» — 34%, 1 Ha cTaroHape «MebHIKOB JIyT»
20% (puc. 1).

Kak BujHO 13 Ta6/1. 1, B Iepyof McCIeoBaHMs GBI TI0/IMaHBI
crpexossl cemerictsa Libellulidae, otHocsmuecs k yeTsipem pogam.

Ha craunonape «[loiiMenHoM myry» cemeiictBo Libellulidae
npepcTasieHo 4 poxgamyu u 8 Bupamu. Hambonbiree uncio BcTped
Ha JJAHHOM CTAlj{OHape MMe/N Takue Buabl Kak Sympetrum flave-
olum, Leucorrhinia albifrons, Sympetrum vulgatum.

3 puc. 2 BUJIHO, TI0 OKA3aTe/To OTHOCUTENTBHOTO 00U Ji0-
MUHMpYOLUMY Bufamu asisitcs Sympetrum flaveolum (21%),
Sympetrum vulgatum (15%), Leucortrhinia albifrons (15%), Libellula
depressa (13%), Sympetrum sanguineum (11%), Leucorrhinia pec-
toralis (11%), a cybpoMuHaHTHBIMM Bupamu spiaorcs Libellula
quadrimaculata (7%) n Orthetrum cancellatum (7%).

Ha cranuonape «CyxopmombHbiil myr» cemeiictBo Libellulidae
TIpefcTaBIeHo Take 4 pogamu: Leucorrhinia, Libellula, Orthetrum,
Sympetrum u 7 Bunamu. Hanboree BcTpedaeMbIMut ObUIN TaKite BUIbI
Kak Sympetrum flaveolum, Leucorrhinia albifrons, Orthetrum cancel-
latum.

3 prc. 3 BIAHO, 110 TIOKA3aTeM0 OTHOCUTEILHOTO OOMINA 10~
MUHMPYOIMMY Bupamu ssistiorcs Sympetrum flaveolum (40%),
Leucorrhinia albifrons (15%), Orthetrum cancellatum (15%), Sym-
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20%

34%

B [ToiiMeHHBIH IyT
CyXOmOABHEIH IyT

MeIpHHKOB IyT

Puc. 1. XapaKTepuCTUKa YNCNEHHOCTM OTNOB/IEHHbIX 0CO6eit CTPEKO3 No UCCNeA0BaHHbIM CTaLUoOHapaM, %

Ta6nuua 1. Bupgosoit coctae cemeiictea Libellulidae Ha uccnepoBaHHbIX cTaymoHapax

Kon-Bo Bupos
Ne Pop " " -
«MoimeHHbIN Nyr» | «CyxoponbHbIN nyr» | «MenbHUKOB nyr»
1.1 Leucorrhinia (Brittinger, 1850) 2 2 1
1.2 Libellula (Linnaeus, 1758) 3 3 3
1.3 Orthetrum (Newman, 1833) 1 0 0
1.4 Sympetrum (Newman, 1833) 3 2 1
Utoro 4 9 7 4

m Sympetrum vulgatum
Sympetrum flaveolum
Sympetrum sanguineum

W Orthetrum cancellatum

M Libellula quadrimaculata
Leucorrhinia pectoralis
Libellula depressa

Leucorrhinia albifrons

Puc. 2. BugoBoe pasHoobpasue cemeiictBa Libellulidae Ha cTaynonape «MoiimeHHbIi nyry»

petrum vulgatum (10%), Sympetrum sanguineum (10%), a cybmomu-
HaHTHBIMM Bufamu siistorcst Libellula quadrimaculata (5%) n Li-
bellula depressa (5%).
Ha craunonape «MenbHUKOB 1yr» (HaXOJUTCA B TOPOLCKOI
uepre) cemeiictBo Libellulidae mpencrasneso 3 pogamu u 5 Buamn.
13 pric. 4 BUAHO, TIO [IOKA3aTE/I0 OTHOCUTEILHOTO 00N JI0-
MUHMpYIOIUMY Bufamu asjsotcs Sympetrum flaveolum (33%),

Sympetrum sanguineum (25%), Orthetrum cancellatum (17%), Sym-
petrum vulgatum (17%), a cy6OMMHaHTHBIM BUJOM AByAetca Libel-
lula fulva (8%).

Vicxopst U3 MONYYeHHBIX JAHHBIX, BBIBIEHO, YTO 10 YMCIIEH-
HOCTH U1 BUFI0BOMY GOTaTCTBY CTPEKO3bI Ipeob/Iafja/ Ha CTaLuo-
Hape «[oiiMeHHbIT yr». [laHHBIE MOXHO OOBACHNUTD TeM, 4TO
JKUSHEHHBII LYK/ CTPEKO3 HepaspbIBHO CBS3AH C BOJOEMAMIL,
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5%

® Sympetrum vulgatum

Sympetrum flaveolum

Sympetrum sanguineum

B Orthetrum cancellatum

B Libellula quadrimaculata

Libellula depressa

Leucorrhinia albifrons

Puc. 3. BupoBoe pasHoobpasue cemeiicTea Libellulidae Ha craymoHape «CyxogonbHblif iyrs»

25%

B Sympetrum vulgatum

Sympetrum flaveolum

Sympetrum sanguineum

B Orthetrum cancellatum

m Libellula fulva

Puc. 4. BupoBoe pa3Hoobpasue cemeiictBa Libellulidae Ha cTaunonape «MenbHUKOB yry»

B CBA3M C Y€M, IIepeyBIaKHEHHbIE YCTOBMS 3a/IMBHOTO JIyTa ABJIA-
I0TCS ONTUMA/IBHBIMU [/ OOUTAHMA INPEfCTABUTENENl CTPEKO3.
CyXOmONbHBII YT He 007afaeT epeyBIaKHEHHBIMMU YCTOBUAM
B OT/IMYME OT MOMMEHHOrO JIyra ¥ HaXOJUTCA Ha 3HAYUTENbHOM
PacCTOAHMUM OT BOJJO€MA, YTO B HEKOTOPOII CTEIIEHN IIPEIIATCTBYET
OCBOEHUIO JaHHOI Tepputopuu npepcrasutessimu orpsga Odo-
nata.

JIureparypa:

TakuM 06pasoM, BIfIOBAsL CTPYKTYpa CTPEKO3 Ha MCCTIEyeMbIX
CTaIOHAPAX BapbUPYET B 3HAYMTEIBHOI CTeTleHN. EAMHCTBEHHbIM
001IMM BUIOM-TOMIHAHTOM, KOTODBI/ IIpeobaal Ha BCeX Tpex
y4acrkax, Ob1 Bug Sympetrum flaveolum — 32,2% ot o61wero komu-
4ecTBa BCTPEUEHHBIX SK3EMILIAPOB.

TakuM 00pasoM, caMbIM MHOTOYMCTIEHHBIM II0 KOMNYECTBY
BuzI0B siBysietcst pop Libellula cemerictsa Libellulidae.

1. Mamaes b.M. Onpegermnrens Hacekomsix eBporeiickoit gactu CCCP/ b. M. Mamaes // Yue6. Iloco6ue fijs1 CTyfeHTOB O1OJL. CIte-
IVJIBHOCTEN TIefl. MH-ToB.— M., «[IpocBemtenne», 1976.— C. 30-42.

2. Bupr B.C. Bunosoe pasnoobpasue u ocobenroctu 6uomnoruu crpexos Burebckoit obmactu / B. C. bupr, H. C. CenbkoBckast // Ak-
Tya/IbHbIE BOIPOCHI OMOMOTNI: COOPHIMK HAayYHBIX CTaTell IperofaBareneil 61uonorndeckux kadenp daxkynpreTa eCTeCTBO3HAHNS

BI'TIY um. M. Tanka.— MuHck, 2008.— C. 23-25.
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buo3akonorua 6enku obbikHoBeHHOI (Sciurus vulgaris (Linnaeus, 1758))
B ycnoBuax benapycu

CuHuyk Oner BukTopoBuy, cTaplmii npenofaBatens,;

Mantora Makcum Wropesuy, BbInycKHUK
benopycckuit rocyaapcTeeHHblit yuuBepcuTet (r. MuHck, benapycs)

Ipusodsmcs ceedeHus o mecmax 00umanus benku 06vikHoBeHHOU. Ykasanol mpogureckie npeonoumeHUs 6 ecrnecsenHbix GUOUEHO3AX,
a maxksice 6 NAPKAX 8 YCA0BUIX 20p00cK0ti cpedvl. Ommenero numare na00amu pasnumvix 6u0os Juglandaceae. Koncmamupyemcst paxm nu-
manus Sciurus vulgaris Hacexombimu U pasoperue UM 2He30a 0po30a nesuezo.

Kmiouesvie cnosa: 6enka o6vikHosennas, Sciuridae, numanue, mecmoobumarue, nosedetue.

Bioecology of the red squirrel (Sciurus vulgaris (Linnaeus, 1758)) in the conditions of Belarus

Information about the habitats of the red squirrel is provided. Trophic preferences are indicated in natural biocenoses, as well as in parks in an
city environment. Feeding on fruits of various species of Juglandaceae has been noted. The fact of Sciurus vulgaris feeding on insects and their de-

struction of the song thrush’s nest is stated.
Keywords: red squirrel, Sciuridae, food, habitat, behaviour.

BBeAeHme. Benka obbikHoBeHHas (Sciurus vulgaris (Linnaeus,
1758)) — ¢onoBbI npencraBuTensb ¢ayubl bemapycu [1].
IlnuHa Tema B3pocnoit ocoby — 20-27 cM, AnnHa XBocta — 12,5-
19,8 cm, macca — 250-350 . OcHOBHBIM MecTooOuTaHMeM S. vul-
garis ABJIAIOTCA €I0BO-IIMPOKONMMCTBEHHbIe eca. B [Tonecckux pe-
TMOHAX MHOIA IePXKIUTCA [y60BO-TpaboBbIx ecoB. [Hesna (raitHa)
Yamie BCEro yCTPamBaeT HA €/IAX, VHOIZA Ha [PYIUX BUAAX Jpe-
BeCHBIX pacreHmit. [aifHO mpefcTaBiser coboil mapoobpasHoe
CTPOEHNE U3 BETOK, TPaBbl M MXa, UIMHON 29-37 cM, LIMPUHOI
23-35 cm u BbIcoTOI 22-27 cM. Bec rHespa — 420-840 1, puamerp
BXofiHOrO OTBepcTys 8-10 cM. BxopmHble OTBepCTHs OOpallieHbI
K I0TY, peKe K BOCTOKY. BHYTpy rHe3/10 BBICTTAHO TPABOJ ¥ MENKIMM
BETOYKAMI, ITyXOBBIMM IIePbAMI NITUL] Y COOCTBEHHOII MIEPCTHIO.
Bo MHOTUX CITyJasx MOXKET UCIIOTb30BATh /IS XKIIbS LYIUIA U JaXKe
JVICKYCCTBEHHBIE IYIULTHKY, TIpefHa3HaYeHHble i iy [1, 2].

[Turtaercs Genka ceMeHaMVt 13 LINILEK, XXEMYLAMU, OpeXi Je-
IHBI 0OBIKHOBEHHOIT, a TAK)Ke SATOfaMIL, Tprbamu, KOPHSIMI 1 TI0-
6eramu pacrernit. CeMeHa XBOIHBIX COCTAB/ISIOT 0T 20% 10 50% oT
BCeX KOpMOB [2, 3].

[enblo JaHHOTO VICCTIEHOBAHMA ABJIANOCH M3y4eHYe 0COOEHHO-
creit 61osKomorny Genky OOBIKHOBEHHOI Ha Tepputopuu berma-
PycH, B TOM 4JC/Ie TIOf, BIVSHIEM ypOaHU3aLmi.

Marepuansl 1 MeTofbl. VIccmenoBaHus MpoOBOAMIIC Ha Tep-
puropuu bemapycu B epuog; ¢ 2008 o 2023 roppr. PakTirdecKkum
MatepuanoM JyIi UCCIeHOBAHNA HOCTYKIIN COOCTBEHHBIE COOPBI
u MaTepuainsl u3 6asbl faHHbIX iNaturalist [4]. Perucrpanueit Busa
CYNTAIOCh Ha/TM4YVie CAMOTO >KMBOTHOTO VTV CJIEIOB €T0 YXU3HeesI-
TenbHOCTH (prcyHOK). CoOpaHHble MOC/Ie ToefaHNUsE 6eKOiT OOBIK-
HOBEHHOJ1 OCTAaTKM IUIOfIOB ¥ INMIIEK BBHICYWIMBAIMA ¥ TIOMEIan
B 1je/utoaHoBble makeTsl ¢ zip-lock nm Gymaskuble kpadT-maKersr,
KoTopble cHabkamu atukerkoit [5]. Taxoke ocymecTsianoch ¢o-
TorpadupoBaHe CIefOB XUSHeAeATeNbHOCT S. vulgaris ipy Ho-
MOLIM MOOW/IBHBIX YCTPOJCTB PAs/IMYHBIX MOJETIeN, CHaOKeHHBIX
doroxamepoit, 1 rmdposoro poroanmapara Canon 1100d. Vipen-

Tudukauys rpubos [6, 7], pactennit [8-11] v xuBoTHBIX [3, 12-15]
OCYILeCTB/IANACH C MCIONb30BaHMeM CIIeLMani3POBaHHBIX OIIpe-
JenuTernen.

Pesynbprarpl McCIefOBaHMIA. YCTaHOBJIEHO,
YTUTEIbHBIMM I 0OUTaHUA GENKM OOBIKHOBEHHON ABIAIOTC:

4TO IpeAIo-

€/I0BBI€, €TI0BO-IIMPOKO/INCTBEHHbIE, €I0BO-COCHOBBIE I COCHOBbIE
neca. OTMedeHo o6yTanye B fy6paBax 1 fy00BO-IpabOBbIX JIecax.

Ilna xwps ucnonbayer pymna B emut (Picea sp.), cocHe (Pinus
sp.), ay6e (Quercus sp.). OTMedeHO o6uTaHMe 6eNOK B CKBOPEYHIKE.
TatiHO 6e7KM 06GBIKHOBEHHOIT HaMu 0OHAPYXKMBAJIACh TONBKO HA €M1
obbixkHOBeHHOM (Picea abies (L.) Karst.).

OTMedeHO MUTaHNe B €CTECTBEHHDIX YCIOBIIX XKETYAAMIL 1y6a
yeperrgatoro (Quercus robur L.) u py6a xpacroro (Quercus rubra
L.), ceMeHamMy U3 IMILIEK COCHBI OOBIKHOBeHHOI (Pinus sylvestris
L.) u enmyt o6bIKHOBeHHOI (prcyHOK, A), mioxamu neunusl (Cor-
ylus sp.). B neTHue Mecs1[pl 6eNKOiT 0OBIKHOBEHHOI AKTUBHO HOEfa-
JINCh MOJIOJbIE 3e/IeHble TT0OeTY 1 MOYKM XBOJHBIX U TIMCTBEHHBIX
pacTeHmit. YCTAHOBJIEHO MOEIaHMe SATO;: YEPHUKY OOBIKHOBEHHOI
(Vaccinium myrtillus L.), semnanuxn necHout (Fragaria vesca L.)
" MamHbl 06bIKHOBeHHOM (Rubus idaeus L.). OTMedeHO muTaHmMe
ITONOBBIMM TeaMM PAasTUYHbIX BUAOB IpuO0B: Genbiit rpu6d (Bo-
letus edulis Bull.), monbckmit rpu6 (Imleria badia (Fr.) Vizzini), nog-
ocunoBuK (Leccinum sp.), macimenok sxentsit (Suillus Iuteus (L.)
Gray), onenox (Flammulina sp.). Habmoganocs nutanue pasind-
HbIMY BUJAMM TUIIAHUKOB,

KpoMme Toro, B HaCaX/IEHUAX OTMEYEHO MATAHNE TUIOTAMI CTle-
AYIOIMX BUJOB VHTPOAYLIMPOBAHHBIX OPEXOB: MaHBWKYPCKUM
(Juglans mandshurica Maxim.), cepsim (Juglans cinerea L.) (pucyHox,
B), cepruesunneM (Juglans cordiformis Maxim.), rpeuknm (Juglans
regia L.). B mapkax oTmevaeTcs mopxopMka 6eok ¢pyunykom (Cor-
ylus maxima Mill.), xemslo (Anacardium occidentale L.), apaxucom
(Arachis hypogaea 1.) n rpenkumMu opexamu, ceMAHKaMM TIOACON-
Hnunvika (Helianthus sp.), cemeHaMyt KefpoBoii cocHbl (Pinus si-
birica Du Tour).
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Puc. 1. Cneabl }u3HeaeaTenbHOCTH 6eIKM 06bIKHOBEHHOM
A — o6beaeHHble WHLWKN e 06bIKHOBEHHOI; B — pasrpbi3eHHbIil opex cepblit

/3 XMBOTHBIX KOPMOB OTMEYA/IOCh IMUTAHME KYKOMKAMU MY-
paBbeB (Formicidae) n mmaro mpemcraButeneit oTpsia XeCTKO-
kpouibix (Coleoptera). Habmozanocs pasopenie 0eKoil 00bIKHO-
BEHHOI rHesp1a resdero apospa (Turdus philomelos (Brehm).

BrnarogapHocTi. ABTOpHI IPMHOCAT 6/1arofapHOCTh 3a 4Ya-
CTUYHYIO (PUMHAHCOBYIO IIOMOLIb IIPY TIPOBEEHNI MCCTIefOBaHUI
Benopycckomy pecry6mkaHckoMy GoHIY yHIaMeHTaTbHBIX MC-
cnemoBanuit: b23M-049 «PacturenbHOSAMHbIE BUIbI HACEKOMBIX

¥ KJlelleil — BpeAuTeNy APeBecHbIX pacTeHuit ceMeiicTa Juglan-
daceae B ycnoBusX 3e/eHbIX HacaxaeHuit bemapycn: ocobeHHOCTH
01109KO/IOT I, COBPEMEHHDbIII XapaKTep reorpapuaeckoro pacrpo-
CTpaHeHMsd, KOMIYeCTBEHHAs OIeHKA YPOBHS BPETOHOCHOCTI»
n HUP «MccnegoBanue BIMAHNMA COBPEMEHHBIX KIMMATUYECKMX
V3MEHEHI! ¥ aHTPOIIOTeHHOTO BO3JE/ICTBIA Ha COCHOBbIE 6110Te0-
teHossl bemapycy» (ITIHN «IIpupopHsle pecypcsl 1 OKpy»Karolast
cpepa» Ha 2021-2025 rr.).

JIureparypa:

Ipnunk, B. B. JKuBotusuit Mup benapycu. [TosBoHouHbIe: yae6HOe mocobue / B. B. Tpiunx, JI. . Bypko.— Mumck: M3g. uentp BI'Y,
2013.— 399 c.

2. Cepxanns, V. H. Mnexonnraromue benopyccun / V. H. Cepxxannn.— Munck: Vsparennctso Axkasemun Hayk bCCP, 1961.—
32lc.

3. Tpomos, V1. M. Miexonurarouine ¢payusr Poccun u compenenpubix Teppuropuil. 3aitrjeobpasusie 1 rpssysst / V. M. Ipomos,
M. A. Ep6aeBa.— CI16.: 3VIH PAH, 1995.— 239 c.— (Omnpegenurenu o payse Poccun, u3gaBaeMble 300/10TMYECKIM UHCTUTYTOM
PAH. Beim. 167).

4. Sciuridae of Belarus // iNaturalist [Electronic resource].— 2023.— Mode of access: https://www.inaturalist.org/projects/sciuri-
dae-of-belarus.— Date of access: 21.09.2023.

5. Muuus, 1. JT. C60p 1 xpaHeHMe CeMsIH ipeBeCHBIX U KycTapHUKOBbIX opoy / 1. [I. Munus.— M.; JL.: ToctecOymuspat, 1949.— 84 c.

6.  Bummesckuit, M. B. Jlekapcrsenusie rpu6st Poccrn / M. B. Bumnesckmit.— M.: ITpocrext, 2019.— 704 c.

7. Buczacki, S. Collins Fungi Guide: The most complete field guide to the mushrooms & toadstools of Britain & Ireland / S. Buczacki,
Ch. Shields, D. Ovenden.— London: HarperCollins Publ, 2012.— 640 p.

8. Ompenenmurens BbICIINX pacTeHuit bemapycu: yue6. mocobue mnst cryn. 6uon. creny. Bysos / T. A. Caytxuna [u ap.]; BI'Y; Tlop pen.
B.J. TTapdenosa.— Mu.: [lusaitn-ITPO, 1999.— 471 c.

9. Analysis of genetic diversity and structure in a worldwide walnut (Juglans regia L.) germplasm using SSR markers / A. Bernard [et
al.] // PLoS ONE.— 2018.— Vol. 13, iss. 11.— €0208021. DOL: 10.1371/journal. pone.0208021.

10.  Sterry, P. Collins complete guide to British trees: a photographic guide to every common species / P. Sterry.— London: Harper Col-
lins Publishers Ltd., 2007.— 324 p.

11.  Kwuranosa, C.JI. Bunst poxny Juglans L. (Juglandaceae), inTponykosani B Ykpainy: kmoui ans susHadenns / C.JI. JKuranosa //
InTpopykuia pacmn.— 2002.— Ne 3-4.— C. 57-62.

12.  Bunorpagos, b. C. Kparxuit onpegennrens rpoisyHoB ¢ayusr CCCP / B. C. Bunorpagos, /. M. Ipomos.— JL.: Hayka, 1984.— 140
c.— (Onpenemrenu o ¢ayHe. Boim. 141).

13.  Iymkos, B.M. Crenpl 3Bepeit 1 i, DHIMKIIONEANYeCKIIT CIPaBOYHNUK-onpenenutenb / B. M. Iygkos.— M.: Beue, 2007.— 592 c.

14.  Jlacykos, P.10. 3sepn n ux cnenpl. Kapmanusii onpenemrens / P I0. JlacykoB.— M.: Ponbd, 1999.— 128 c.

15.

Herpo6os, O.II. Onpenenurens cemeiicts Hacekombix / O.I1. Herpo6os, 0. /. Yeprenko.— BopoHex: VsnarenbcTo Boponesk-
CKoOro yHuBepcuteTa, 1990.— 184 c.
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MEIUIINHA

MepcnekTUBbI UCNONb30BAHUA BUPTYANIbHON PeanbHOCTH
M UCKYCCTBEHHOTO MHTENNEKTA B peabunutaumu

bypumckuit Hukonait AnekceeBuy, cTygeHT

HayuHelit pykoBoauTtens: MexxmaH CetnaHa CtenaHoBHa, npenogaBaTesb
TOBOMKCKMIA rOCYAAPCTBEHHBIN YHUBEPCUTET TENEKOMMYHMKALMIA U MHdopMaTuki (r. Camapa)

B cmamve asmop ucczzebyem cpeacmsa pea6wmmauuu C NpUMeHeHUemM UCKYCCMeEeHH020 UHMeNIeKma.
Knroueswvie cnosa: ucxyccmaer—mwﬁ UHMENNIeEKM, BUPMYanvHasL peaivHocmeo, pea6u/mmauuﬂ.

BeepeHue

B Hamre Bpems HabupaeT HOIYIAPHOCTb peabumuTanus Io-
CpeacTBOM (U3MIECKOil KyIbTYpbL. BupTyanbhas peamsrocts (BP)
¥ ICKYCCTBEHHBI MHTe/IeKT (V) ABMsIoTCA Hanboee mepCreK-
TUBHBIMY JI/IS1 YTy 4LIEHNs PeabJINTAIMOHHBIX METOZOB. B manHoi
CTaTbhe ONMCBHIBAIOTCA BO3MOXXHOCTM HCIONb3osanua BP n VI
B IIpollecce peallINTaluM M OLleHKA UX IOTeHLNana A yIyd-
1eHys (USNIECKOTO 30POBbA U Ka4eCTBA XKUSHY TIOJEIL.

Lenu u 3a0a4u pabompi: PaccMOTpeHMe MepCIeKTHB UCIOMb30-
Bauys BP u MV B peabunnrariuu ¢ akiieHTOM Ha QM31IeCKOI Ky/Ib-
Type. Jl/Ist JOCTYOKEHVS TOII LN ObUIN MOCTAB/IEHDI CTIEAYIOLye
RENERIH

Wccneposats Texnonornu BP u VIV 1 ux npuMeHNMOCTD B KOH-
TeKcTe (PYB3IIeCKOlt KYIbTYPBL.

Paccmotpers npumep peanusanyu BP u VI B peabumurarim.

COBPEMEHHbIe BbI30BbI pea6m1wrauuu

Metoppl peabummTanyy MPeCTaB/LAIOT OO0l aKTyalbHYIO
U BOXHYI Mpo0eMy, KOTOpas CTaHOBUTCS BCe 0osee Cylie-
CTBEHHOII B CBeTe POCTa YVC/IA JIIOfiEN, CTATKMBAIOIINXCS C PasHO-
o6pasupiMy Gopmamu GpusNYecKuX HapyieHuit 1 TpaBM. OfHIM
3 OCHOBHBIX BbI30BOB SIBIETCS HEOOXOAMMOCTD 0ObecredeH s ad-
(exTUBHOI peabymTarmy Ayl pasHOOOPA3HBIX MALVEHTOB, YUI-
TBIBASI VX MH/MBUya/IbHbIE IOTpeGHOCTH 1 0coberHocT. Tpasy-
IIMOHHBIE METONbI PEAGMTUTALINI, TaKVe KaK (DU3MIeCKast TePaTst
VI MEAMLIMHCKIE IPOLIe[YPbl, HECOMHEHHO, JOKa3am CBO0 a¢pdek-
TUBHOCTD, HO OHJ IMEIOT CBOY OTPaHNYeHNS.

OTu MeTOAB! OOBIYHO TPEOYIT 3HAUYMTENBHOTO BPEMEHU IS
JOCTIDKEHNSI 3aMETHBIX Pe3y/IbTaToB. [IaI[MeHTh MOIYT JCIIBITHI-
BaTh INCKOMGDOPT OT J/INTENBHOTO TIPOLIECCa BOCCTAHOB/IEHNSI, ITO
MOJKET IIPUBECTH K IEMOTHUBAIINN 1 HU3KOIT TIPUBEPYKEHHOCTH TIPO-
rpaMMaM peabunuTauuy. TpafyuuoHHbIe METOAbI PeabuInTaLn
9aCcTO CBSI3aHBI C BBICOKMMI 3aTpaTaMyl Ha MeFULMHCKYE YCIyTH

U pecypchl. DTO MOXeT CO3fjaBaTh (UHAHCOBBIE Oapbepbl LA
MHOTVIX [IALJVIEHTOB, KOTOPBIE HE MOTYT II03BOIUTD Cebe MOy deHue
HeoOxopmMolt oMoy, Tak e, JAHHbIE METOABI MOTYT OKa3aThCsI
MajI0 MOTHBUPYIOLIMMN [y MAlieHToB. PyTuHa u ogHOOGpasue
B VIPOKHEHWUAX MOTYT BBI3BIBATH CKYKY M OTCYTCTBME MHTEPECA,
YTO MOXKET OTPULATENIBHO CKA3aThCS Ha PE3y/IbTATUBHOCTH peabu-
JIATALMN,

VIMeHHO B 9TOM KOHTEKCTE CTAHOBUTCSI KPUTHUYECKN BAKHBIM
UCCTIEOBaHYE ¥ BHENPEHIE HOBBIX METOIOB M TEXHOTIOTHIT, TAKMX
KaK BUPTYa/lbHas PeasbHOCTb ¥ MCKYCCTBEHHBI MHTE/UIEKT, KO-
TOpble MOTYT PEINTb STU BbI30BBI U C/ENATh HPOLECC Peabui-
Taruy 6oee 9GPEKTUBHBIM, JOCTYIIHBIM M MOTUBUPYIOLIUM /IS
TAI[IIEHTOB BCEX BO3PACTOB.

BupTyanbHas peanbHOCTb B peabunuraumum

BupryanpHas peanpHocTs (BP) mpencrasnser co6oit cpeny,
CO3[]AHHYI0 KOMIIbIOTEPOM, KOTOPasl IMUTHUPYET pealbHbIl MUP
WM CO3JaeT Boobpaxaemble creHapun. Vcmomb3oBanme BP
B peabuIMTanyy MO3BOJIAET NAlIeHTaM Y4acTBOBaTh B MHTEP-
AKTVBHBIX YIPKHEHNUAX U TPEHMPOBKAX, KOTOPbIe MOTYT ObITh
HacTpayBaeMbIMI IOJ VX IOTpebHOCTH. DTO cosfaeT Gomee Mo-
TUBUPYIOIIYIO CPeAy, CIHOCOOCTBYIOLIYIO AaKTMBHON peabusm-
tarmu [1]. K npuMepy, npuMeHeHMe BYPTYalIbHON PealbHOCTH
0Ka3a710¢b 9 (PEKTUBHO TIPU BOCCTAHOBIEHNH OOILHOTO, Iepe-
HEeCIIero VHCYIBT.

Bo BpeMs TpeHMHIa IAlMeHT CTAHOBMJICS YYaCTHUKOM WIPEL,
B IIpoliecce KOTOPOI OH JO/DKEH ObLIT 6pOcaTh Map, UMUTUPYS UTPY
B 6oymuHL. JI1s1 3T0r0 6OMBHOI, CTOA Iepes; MOHUTOPOM, HO/DKEH
ObUI OMHATD MAPETHYHYIO PYKY BBEPX U BBITSHYTb BIEpPEN, IbI-
TasICh COBMECTHUTD KNCTb C M300pakeHreM LIapa Ha skpane. [Ipu
9TOM OOJIbHOI HOTyYal MHCTPYKIMIO CTapaThCs He CrubaTh pykKy
B JIOKTEBOM CyCTaBe J COBEpILIaTh BIDKEHMe Kak MOXKHO ObICTpee,
4TOOBI 32 ONpPeEeNIEHHBI OTPe30K BpeMeH! HabpaTh MaKCHMaTbHO
607bII0€E KOMMYeCTBO 6asos [2].
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NCKyCCTBEHHBIN MHTENNIEKT ANSA NePCOHANM3aLum
peabunutauum

VckyccrBennsiii nuterviext (V) urpaeT kmoueByro posib B aHa-
/U3¢ FAHHBIX I IIePCOHANM3ALM Iporpamm peabumrany. C 1mo-
motbio VIV MOXXHO co6MpaTh 11 aHA/M3UPOBATh HObIIIE 06BEMBI
MHGMOPMAIMY O TIAIMEHTAX, UCXOAA U3 KOTOPBIX CO3JAI0TCA MH/M-
BI/Iya/IbHble IIAHBI BOCCTAHOB/IEHNA. DTO MO3BOMAET YUUTHIBATD
MHAMBUYa/IbHbIE TOTPEOHOCTM KKIOTO MAI[MeHTa U ONTUMUSN-
POBATH IPOLECC PeabVINTALVIA.

Mpumeps! peanusaumu BP n UU

BupryanpHas peanbHOCTb MOXKET OBITH [IO/IE3HON IIPY peabuiu-
TalyM IMAOVIEHTOB II0CJIE I/IHCY}II)Ta, TpaBM OHOPHO-HBMFaTeﬂbHOﬁ
CUCTEMBI, TPaBM CHHOTO Mo3ra. C momompio BP cospatorcs ce-
HapI/H/I n I/[I‘pbl, KOTOpre IIOMOTAaKT BOCCTAaHAB/INMBATHb KOTHUTBHbBIE
GYHKIMM U KOOPAMHALMIO JBIDKEHWIL. DTO BXXHO [/ IALMEHTOB

JIureparypa:

C TSDKETIBIMI LIOBPEXXIEHUSAMI TOJIOBHOTO Mo3ra. Ecivt marimeHT nc-
IIBITHIBAET YTOMJIEHNE WIH GOJIeBble OLIYILEHS BO BpeMsi 3aHATHIL,
VIV MoXeT aBTOMATUYEeCKN M3MEHATh HATPY3KY U ypOBEHb MH-
TEHCUBHOCTH YIIPKHEHNII, YIUTBIBAS M3MEHEHNsI COCTOSIHIS T1a-
IJeHTa, Ha OCHOBE JAHHbIX, IIO/IyYEHHBIX C HOCUMBIX YCTPOJICTB,
4TOOBI TOAIeP>KaTh 6e30macHyIo 1 3 PeKTUBHYI0 peabuuTaIio.

3aknoueHune

Vicnonb3oBanye BUPTYaIbHON PEATbHOCTY M MUCKYCCTBEHHOTO
VHTeJUIEKTa B peabuInTaliy PeJOCTaB/IgeT HOBbIe BO3SMOXKHOCTH
V1A yIydieHysa GusuYeckoro 3HOpOBbsA U KayeCTBa SKVM3HY INally-
eHToB. HecMOTps Ha BbI30BbI, CBA3AHHbIE C BHE[PEHIEM TEXHOMOTHIA,
VX TIOTEHIIMAT HECOMHEHHO OTPOMEH, I JJalbHeIINe NCCTIeOBaHNA
1 paspaboTKy B 9TOIT 06/IACTI MOTY T 3HAUNTE/IBHO YIYUIIITD METOJbI
peabmmranyn B 6yaymem. OFHAKO 3TO TAKXKe COIPSDKEHO C CTIOXK-
HOCTAMY B 0071aCTU OpPraHM3aLMM TEXHONOIMYECKOil MH(PAcTPyK-
TYPbI U JOCTYIHOCTH i1 BCEX KaTeropuii HaceneHus.

. Smith, J. etal. (2020). «Virtual Reality in Rehabilitation: A Review». Journal of Rehabilitation Research & Development, 57(4), 419-432.
2. UYepumxosa JI. A, Vodde M.E.,, Kypranckas M.E., Mokuenko O.A., Kany6a, H. A., Ycrunosa K.J1., IIpokomenko P.A.,
CDPOTIOB A A. HpI/IMeHeHI/Ie TEXHOIOIMn BI/IpTya)’IbHOf;I p€albHOCTU IIpY BOCCTAHOBJ/IEHUN ,[[BI/I)KeHI/If/'I B HapeTM‘{HOIZ pyKe

y 60/IbHBIX, IepeHecnx MHCynbT// Gusnoreparms, 6anbHeonorus u peabumraiys, 3 (2011), 3-7

Ponb nunonpotenpga(a) B pa3sBUTUM aTepoOCKEPO3a: METOAbI 1AGOPATOPHOI AUATHOCTUKM

Kannaesa KapuHa Kyp6aH MaromefoBHa, CTyAeHT
HayuHblit pykoBoauTens: Kotoa H0nus AnekcaHapoBHa, [OKTOP MEAULMHCKUX HayK, JOLEHT, 3aB. Kadefpoil, 3aB. nabopatopuei;
HayuHblit pykoBoguTens: Jlyuuk MapuHa BanepbeBHa, KaHaNaaT b1UONOTUYECKNX HAYK, AOLEHT;
HayuHblit pykosoautens: [lyrywesa Banepus AnekcaHapoBHa, acCCUCTEHT
BopoHexckuit rocyfapcTBeHHbI MefuLMHCKMIA yHuBepcuTeT umenn H. H. bypaeHko

B danmoii cmamoe npusodumcs numepamypHuiii 0030p 0 NOHUMAHUU NPULUHHOL POTIU BbICOKO20 YPOBHS nunonpomeuda(a) [/In(a)] 8 pas-

BUMUU AMeEPOCKIePo3a. Onucoisaromest namo¢u3uonoeuuecxue MexXaHu3mvl CuHmesa Hf’l((l) U MemoowL ﬂa6opamopH012 OUAZHOCMUKU.

Knioueswie cnosa: nunonpomeud(a), 2en LPA, passumue amepockneposa, ano(a), ummyHogepmeHmHbill aHanu3.

BBeneHme. JIumonpoTeny(a) — 9TO XOMECTEPUHOIONOOHAST Ya-
CTHIIA, COCTOSINAs W3 JIVIIONPOTENfIOB HMU3KOI IIOTHOCTU
(JIITHIT), cBsi3aHHAasg C [ONOTHUTEIbHBIM AIOMUIONPOTENHOM
(a) [amo(a)] [1]. Ponb mumomnpotenza(a) kak hakTopa prcka cepped-
HO-cocyaucTbix 3abomeBanmit (CC3) nsydanach B TedeHye MHOTUX
net [2]. Boicoxnit ypoBeHb JI(a) IOTEHIMAaTbHO MOXKET CIIYXKNUTb
bakTOpoM prcKa pasBUTUS aTepPOCKIEPO3a M3-3a HAKOIUIEHMS
JInn(a) B MHTYIMe COCY/A, HOTEHLPYS TeM CaMbIM aTePOTeHes.

ITenp paboTsr — MccefoBanye NaToMU3NOMOTMIECKIX Mexa-
HM3MOB 06pasoBanysi JIn(a) 1 ero posb B pa3BUTHY aTEPOCKIEPO3a.
V3yunTb MeTORBI 1a00PATOPHON JUATHOCTHKM.

Marepuansl U MeTOfbI. [l TTOArOTOBKM 0030pa MCIOB30-
BQIUChb HAay4Hble CTaTbyl V3 9NEKTPOHHBIX OMOMMOTEK, yyeOHbIe
1ocoOMsT ¥ Hay4HO-METORMYECKas NUTepaTypa IMOCTeNHUX JIeT,
TIOCBSIL{EHHbIE MCCIERyeMOoit TeMe. AHamu3 1 06001eHNe ITUX Ma-

TepUajIOB TIO3BO/IMIN M3YINTh CTPYKTYPY, B3aUMOCBA3b ¥ JIMHA-
MUKy PasBUTHA SBTEHMIT B HOKYMEHTAIL[MOHHOM 1 MHQOpMAaLm-
OHHOIT 06/1aCTAX.

Pesynprarsl. Yposens /In(a) B m1asMe KpoBY TeHETIYECKI Jie-
TePMIHUPOBAH I 00YC/IOB/IEH MMEIOLIENICs Bap1abeIbHOCTBIO TeHa
arno(a) [2]. Ten munonporen (a) (LPA), xoTOpbIil KOZUpYyeT KOM-
THoHeHT arno(a) yactuubl JIn(a) 1 paclonoXeH Ha JIMHHOM pyKaBe
XpOMOCOMBI 6 B Ipefenax 6q2.6-2.7 [3], moxasbiBaeT TOMOIOTHIO 10
70% C reHOM IIa3MIHOreHa [4].

JIn(a) okaspIBaeT CBOM aTepOreHHbIE AEICTBUA IIPU TPAHCIIOP-
THPOBKE M3 KPOBSIHOTO PYC/Ia B CTEHKy apTepun. B memom, apre-
PUANBHBINT TIPUTOK JTUIIONPOTENHOB 3aBUCUT OT MPOHUIIAEMOCTH
CTEHKM apTepun, KoHIeHTpanun JIn(a) B m1asme 1 BeMMYMHbL ap-
TepuanbHoro gasnenus [5]. Jlunonporens(a) 6611 06HAPY>KeH B CO-
CyZax 4emoBeKa U KOHLEHTPUPYeTCs B GOMblelt CTeeH) BHeKIIe-
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TOYHO: MHTUMeE U CyOuHTIMe [6]. 3akpennenne JIn(a) 3aBUCUT OT €TO
ByX KOMIIOHEHTOB: JTUIIONPOTENHOBOI CTPYKTYPHI U CAITOB CBsl-
3bIBaHst Mu3nHa aro(a) [7,8]. VsBectHo, uto JIn(a) HakarmnBaeTcst
B CTeHKe apTepuii B 6onbiueit crernenn, yem JIITHIL, kotopsie 6bu1n
OOHApy’>KeHBl B PAaHHUX aTepocKIepormyeckyx Omamkax [9,10].
Bbi10 IIpoBeieHo McCIefoBaHue O B3aXMOJEHCTBIIE MEXIY JIAIO-
nporensom(a) ¥ MOJIEKY/ION IIPOTEOrIMKaHa — eKapYHOM, BKIIIO-
Jarolliee MEKTPOCTATUYECKYIO CBSI3b MEX[Y AlONUIIONPOTENHOM
B-100 (amoB-100) n rmukosamutormnkanosoit (GAG) 1embio feKo-
puHa, a TaKKe rufPoGOOHYIO CBSI3b MEXKAY OETKOBBIM SIPOM IIPO-
teornukana u ano(a) [11]. Jetexuus fekopuHa B aTepOCKIEPOTH-
YECKOV apTepUaIbHON CTEHKE CBUJETENbCTBYET O BO3MOYKHOI POIU
3TOrO B3aMMOJEICTBI B aTeporeHese [12].

B HacTosmmit MOMEHT eCTb HECKOTIbKO CIIOCOOO0B OIpefeIeH s
koHuentparyn JIn(a): mmmynodepmentHsit anamms (VIDA), ma-
TeKCHBIII VIMMYHOQHA/IN3, VIMMYHOHedeIoMeTpIUYecKIil, IMMYH-
HOTYpOMmyMeTpudeckuii 1 ¢ryopeceHTHbIl aHamusel [13].
TIO/Ty4YeHMA JOCTOBEPHBIX Pe3y/IbTaTOB IIPY ONpefe/IeHNy KOHLeH-
tpauyy JIn(a) B KIMHMYECKNX 1abOPaTOPMAX BAXKHO YUMTBIBATH
C/IeRyIOLIIe IOTIOKEHVIS:

1. MCHONB30BaHIE AHTUTET, Ybsi IMMYHOPEAKTUBHOCTD ¢ JIm(a)
He 3aBUCKT OT n30opM amo(a), ¢ MUHMMAIbHBIMI KOTeGaHsIMM
[pM XpaHEHU! B TeYeHNe JJINTeNbHOTO BpeMeHM. B cBsi3u ¢ aTum
VDA mpepcrasiisgeT HanbOONBIINIT UHTEPEC, IOCKONBKY JOMYCKaeT

JIureparypa:

JICIIONIb30BAHME IIO/MVK/IOHA/IBHBIX AHTUTE, HEYYBCTBUTENBHBIX
K pasmu4HbIM 130hopMam amo(a),

2. Ha/mM4Me HafIeKHOTo pedepeHcHOro KoHTpors JIn(a), 01o6-
perHoro Mexpynaponsoit ®enepanyeit mo Kmmnmdeckoit buo-
xumunu 1 Becemmprort Opraunsarmeit 3apaBooxpanenns (BO3),

3. IMIMPOKOE VICIIONb30BaHME METONOJIOTHIL, KOTOpBIE OT/IINYaeT
HaJIeXXHOCTb, BBICOKasl TOYHOCTD, BOCIIPOM3BOAMMOCTb, C BHELIHIM
U BHyTpeHHNM Ko3dduinentoM Bapuabenbrocty <10%, 9KOHO-
MIYEeCKast [1e7IeCO0OPasHOCTB,

4. cTaHpapTH3anyA IpoLenyp c6opa KpOBHU, BbIeNeHNA
IUIa3Mbl VIV CBIBOPOTKJ C IPeNIOYTUTEIbHBIM UCIIONb30BaHUEM
cBeXux 06pasrios [14].

CobrmopieHyte 3TuX MOMOXKeEHMIT 6yAeT Croco6CTBOBATh FOCTO-
BEPHOI! IMATHOCTIKE ¥ CTPATHUKAL[VV OOBHBIX C BBICOKIM PYICKOM
aTepocK/Iepo3a BCIEACTBIE MOBbIeHHOro ypoBH:A JIn(a) [15].

Boisop,. JIunonporeny(a) siBsetcst GakTOpOM pasBUTHs puCKa
aTepoCKIepo3a, IIPM 3TOM €r'0 YPOBEHb B OOJIbIIIENl CTEIIeHN TeHe-
TUYeCKN JeTePMVHUPOBAH U OIOCPeRyeTCs Yepe3 Bapyalyio JIo-
Kyca reda LPA. HecMoTpsi Ha M3BeCTHYIO aTOGU3NOIOTIYECKYIO
pors Jln(a) B pasBUTHH aTepPOCKTIEPO3e, A7 ero U3MepPEHNs He Cy-
IIIECTBYeT IOKa [MOOATBHO e[MHOTO METOAA, YTO IPEISITCTBYeET
JIEOOBIM YCH/IVSIM TIO BBISIB/IEHMIO /NI C 60/Iee BBICOKUM PYCKOM
pasBuTHA aTepockieposa. UTo HemaT HpobreMy MCCIefOBaHIA
JInn(a) xpajiHe aKTyaIbHOI B COBPEMEHHOM MIIpe.

1. LampsasS$, Xenou M, Oikonomou E, Pantelidis P, Lysandrou A, Sarantos S, Goliopoulou A, Kalogeras K, Tsigkou V, Kalpis A, Paschou
SA, Theofilis P, Vavuranakis M, Tousoulis D, Siasos G. Lipoprotein(a) in Atherosclerotic Diseases: From Pathophysiology to Diag-
nosis and Treatment. Molecules. 2023 Jan 18;28(3):969. doi: 10.3390/molecules28030969. PMID: 36770634; PMCID: PM(C9918959

(mata obpamenns: 23.11.2023).

2. Utermann G. Lipoprotein(a). In: Scriver CR, Beaudet AL, Sly WS, Valle D, eds. The Metabolic and Molecular Bases of Inherited Dis-
ease. 8th ed. New York: McGraw-Hill; 2001. p2753-2787.2023 June 02. doi: 10.1016/.jacl.2023.05.103 (zata obpamenns: 23.11.2023).

3. Frank SL, Klisak I, Sparkes RS, Mohandas T, Tomlinson JE, McLean JW, Lawn RM, Lusis AJ. The apolipoprotein(a) gene resides on
human chromosome 6q26-27, in close proximity to the homologous gene for plasminogen. Hum Genet. 1988 Aug;79(4):352-6. doi:
10.1007/BF00282175. PMID: 3410459 (nara obpamtenus: 23.11.2023).

4. McLean JW, Tomlinson JE, Kuang WJ, Eaton DL, Chen EY, Fless GM, Scanu AM, Lawn RM. cDNA sequence of human apolipopro-
tein(a) is homologous to plasminogen. Nature. 1987 Nov 12-18;330(6144):132-7. doi: 10.1038/330132a0. PMID: 3670400 (zara 06-

pamenyst: 23.11.2023).

5. Nordestgaard BG, Tybjaerg-Hansen A, Lewis B. Influx in vivo of low density, intermediate density, and very low density lipoproteins into
aortic intimas of genetically hyperlipidemic rabbits. Roles of plasma concentrations, extent of aortic lesion, and lipoprotein particle size
as determinants. Arterioscler Thromb. 1992 Jan;12(1):6-18. doi: 10.1161/01.atv.12.1.6. PMID: 1731859 (mata o6pamennst: 23.11.2023).

6.  Rath M, Niendorf A, Reblin T, Dietel M, Krebber HJ, Beisiegel U. Detection and quantification of lipoprotein(a) in the arterial wall of
107 coronary bypass patients. Arteriosclerosis. 1989 Sep-Oct;9(5):579-92. doi: 10.1161/01.atv.9.5.579. Erratum in: Arteriosclerosis
1990 Nov-Dec;10(6):1147. PMID: 2528948 (1ata obpamenns: 23.11.2023).

7. Miles LA, Fless GM, Scanu AM, Baynham P, Sebald MT, Skocir P, Curtiss LK, Levin EG, Hoover-Plow JL, Plow EF. Interaction
of Lp(a) with plasminogen binding sites on cells. Thromb Haemost. 1995 Mar;73(3):458-65. PMID: 7667829 (nara obpalienys:

23.11.2023).

8. Anglés-Cano E, Rojas G. Apolipoprotein(a): structure-function relationship at the lysine-binding site and plasminogen activator
cleavage site. Biol Chem. 2002 Jan;383(1):93-9. doi: 10.1515/BC.2002.009. PMID: 11928826 (nata obpamenns: 23.11.2023).

9. Kreuzer ], Lloyd MB, Bok D, Fless GM, Scanu AM, Lusis AJ, Haberland ME. Lipoprotein (a) displays increased accumulation com-
pared with low-density lipoprotein in the murine arterial wall. Chem Phys Lipids. 1994 Jan;67-68:175-90. doi: 10.1016/0009-
3084(94)90137-6. PMID: 8187212 (gara obparenns: 23.11.2023).

10.  Smith EB, Cochran S. Factors influencing the accumulation in fibrous plaques of lipid derived from low density lipoprotein. II. Pref-
erential immobilization of lipoprotein (a) (Lp(a)). Atherosclerosis. 1990 Oct;84(2-3):173-81. doi: 10.1016/0021-9150(90)90088-z.

PMID: 2149268 (nata obpamens: 23.11.2023).



60

| Meanuuna «Monopoit yuéHblity « N2 47 (494) « Hosbpb 2023 r.

11

12.

13.

14.

15.

Klezovitch O, Edelstein C, Zhu L, Scanu AM. Apolipoprotein(a) binds via its C-terminal domain to the protein core of the proteo-
glycan decorin. Implications for the retention of lipoprotein(a) in atherosclerotic lesions. ] Biol Chem. 1998 Sep 11;273(37):23856-
65. doi: 10.1074/jbc.273.37.23856. PMID: 9726998 (ata obpatmens: 23.11.2023).

Riessen R, Isner JM, Blessing E, Loushin C, Nikol S, Wight TN. Regional differences in the distribution of the proteoglycans biglycan
and decorin in the extracellular matrix of atherosclerotic and restenotic human coronary arteries. Am J Pathol. 1994 May;144(5):962-
74. PMID: 8178945; PMCID: PMC1887362 (nara obparenust: 23.11.2023).

Marcovina SM, Koschinsky ML, Albers JJ, Skarlatos S. Report of the National Heart, Lung, and Blood Institute Workshop on Lipo-
protein(a) and Cardiovascular Disease: recent advances and future directions. Clin Chem. 2003 Nov;49(11):1785-96. doi: 10.1373/
clinchem.2003.023689. PMID: 14578310 (mata obpamenns: 23.11.2023).

von Eckardstein A, Schulte H, Cullen P, Assmann G. Lipoprotein(a) further increases the risk of coronary events in men with high
global cardiovascular risk. ] Am Coll Cardiol. 2001 Feb;37(2):434-9. doi: 10.1016/s0735-1097(00)01126-8. PMID: 11216959 (nara
obpamtenst: 23.11.2023).

Nordestgaard BG, Chapman M], Ray K, Borén ], Andreotti F, Watts GE Ginsberg H, Amarenco P, Catapano A, Descamps OS, Fisher
E, Kovanen PT, Kuivenhoven JA, Lesnik P, Masana L, Reiner Z, Taskinen MR, Tokgozoglu L, Tybjeerg-Hansen A; European Athero-
sclerosis Society Consensus Panel. Lipoprotein(a) as a cardiovascular risk factor: current status. Eur Heart J. 2010 Dec;31(23):2844-
53. doi: 10.1093/eurheartj/ehq386. Epub 2010 Oct 21. PMID: 20965889; PMCID: PM(C3295201 (zara obparenust: 23.11.2023).

3apaBooxpaHeHue YaMypTcKoit pecny6auku B 1974-1975 rogax

MuniotuHa [lapbs AnekcaHppoBHa, CTyAEHT;
lapudxanosa Kamunna PycnaHoBHa, CTyAeHT;
LUy6uH Jles JleoHUA0BNY, KAHAMAAT MEAMULMHCKIX HAYK, fOLEHT
NxeBckas rocyfapcTBeHHan MeguUMHCKaA akafemuns

B dannoti cmamoe usyuaemcs cocmostue 30pasooxparenus Yomypmckoii pecnybnuxu 6 1974-1975 eodax.
Knouesvte cnosa: 30pasooxpareniie, MeOULUHCKeE KAOPbl, 300p0Bbe HACENEHUA, 3a0071e6AEMOCb, 0EMMCKAA CMEPMHOCHID.

PaSBI/ITI/Ie MeJMIIMHBI — Ba)KHaA 3ajla4a BCEX OPraHOB BIACTH, TaK
KaK COCTOAHME 370POBbA HaceeHNA HAIPAMYIO BIUAET Ha 9KO-
HOMIIKY, COLIMa/IbHOE O/IArOMoy e I B Ie/IOM Ha PasBUTIE HALVIL.
ITosTomy B Hale Bpems OTPOMHOE KOJIMYECTBO CPENICTB BBIfIENAETCSA
Ha ynydIleHNe IoKasarereil 30poBbs rpaxaan Poccuiickoit Pepe-
parym. Yto6sI gocTidb 1 B cbepexxennyt Hapona Poccun 6pumn
TIOCTABJIEHbl CIENYIOIIME 3aJadi: yBeNUMUYEHNe OXKIAEMOI IPO-
TOIDKUTENBHOCTY YKU3HM, CHIDKEHME CMEPTHOCTY ¥ YPOBHA MHBA-
MUANSALUN HACeTTeHNs, MPOMUIAKTUKA MPO(ECCHOHAIbHBIX 3a-
Go7eBaHMIl, MOBBILIEHNE KAYeCTBA M HOCTYIIHOCTY MENMIIVHCKON
TIOMOIIM, BK/T0Yasd BAKIMHAIIO U JIEKapPCTBEHHOE obecIedeHye,
obecrieyeHne YCTOMYMBOCTY CUCTEMBI 37[paBOOXPAHEHNIA, ee aJiall-
Talyy K HOBBIM BbI30BaM 1 yTPO3aM, B TOM YIC/Ie CBA3AHHBIM C pac-
IIpOCTpaHeHneM NHQEKIMOHHDIX 3a00/IeBaHNIL, CO3[JAHIIe Pe3ePBOB
JTIeKapCTBEHHBIX IIPEIAPaTOB I MEAMIIMHCKIX U3V, OBBIIIEHIE
MOTMBALMM TPOKAAH K BEEHUIO 3[0POBOro o0pasa )KM3HH, 3a-
HATHIO GU3IIECKOI KYIBTYPOIL U CIIOPTOM, 0becTiedeHe CaHNTap-
HO-3IIJIEMIOTIOTITYECKOTO O/IaTOIIOMY N HaCeNeH A, Pa3BUTIE CH-
CTeMBI COLIMaTbHO-TUTMEHNYeCKOTO MOHUTOPHHTA [1].

B pecniy6muke o coctostHmio Ha 1 oks16pst 1974 roga 65110 pas-
BepHYTO 14890 6O/MbHIYHBIX KOEK, 13 MX B CEbCKOI MECTHOCTI —
3170. ObecniedenHoCTb KojiKamyu Ha 1000 HaceleHMs cocTapiiAia
9,3 KOJKI, B CENIbCKOI MECTHOCTY — 5,9, CAHATOPHBIX KOEK OBbLIO
pasBepHyTO — 2260, U3 HUX B TyOepKy/lesHbIX caHaTopusax 1960.
[Iman pasBepTbiBaHMA OONMbHMYHBIX ¥ CAHATOPHBIX KOEK 3a
1974 rop 6b11 BBIIOTHEH TTOMHOCTBIO [2]. A 1o cocTosHMIo Ha 1 gH-

Baps 1975 roga 66110 pasBepHyTO 14890 GONBHIYHBIX KOEK, 13 HUX
B cenbeKoit MecTHOCTH 3170. ObecmedeHHOCTH Ha 1000 YesoBeK Ha-
cenenns cocrapysiia 10,4 koitkn. B caHaTOpysax 6bIIO pasBepHyTO
2260 Koex, 13 HIX B TyOepKy/IesHbIX caHaTopiax — 1460. B netckmx
ACTIAX cofiepykanoch 3719 pereit, pu wiate 3730 [3]. XoTh u mwian
Ha 1975 rop ObUI BBIIONHEH He HOMTHOCTBIO, MOKHO YBUJETD, YTO
yIydIIamach 06ecrneYeHHOCTD KOTKaMI.

Taxke mpoBopumach pabora B obecriedeHn I TedeOHbIX yupe-
XKIIEHUIT MeAMIMHCKIMI Kafpamu. B 1974 rogy B pecrry6/mmky 65110
Harpas/ieHo 214 Bpadeil (MOJIOABIX CIELMAINCTOB), B TOM YICIIe
184 nnTepHa. B 1974 roxy 6bU10 HampasiieHo B ceno 70 Bpayeil. Ilo
COCTOSTHMIO Ha 1-e oKTA6ps 1974 Topia ocTanmch 6e3 Bpaveii 7 yqacT-
KoBbIX 607bHNL (Srowyp, Apnets, b-Ilopss, Tronpkuuo-Ilymkapy,
MocroBoe, Bopsumonne, Bumyp). Beero B pecybmike paborano
3404 Bpaya, U3 HUX B CeNbCKOil MecTHOCTM — 538. CpenHux Me-
IUIMHCKIX PAGOTHIKOB TI0 COCTOSIHUIO Ha 1-€ OKTA6pst 1974 roma
HacunMThIBa/IOCh 11671 yemosek. V3 Bbimycka 1974 roga 6bu1o Ha-
IIpaBJIeHO B pecnyO/uKy 745 dyenoBeKa, 13 Hux B ceno — 360. Kypcbr
TIOBbIIIEHNA KBamiukanyy mpoutu 503 Bpada u 711 cpenHux Me-
IMUMHCKUX paboTHMKOB [2]. A Ha 1 AuBaps 1975 roja ocrammch
6e3 Bpaueil yxe 6 ydactkoBbix 6OombHmy (Bumryp, T-Ilyuikapu,
B-Hopsst, Bogsumonse, Aprets, Mennn). Beero B pecrybmxke o
cocTosgHMIO Ha 1 auBaps 1975 roga B cucTeMe 3IpaBOOXPaHEHNA pa-
6orano 3545 Bpadeil U CPeIHUX MEUIIMHCKMX paboTHIUKOB 11824
yeToBeka. VI3 Brimycka 1974 rofia B pecy61mKy 6bUIO HAallpaBIeHO
870 cpeHMX MEUUMHCKUX PAaOOTHUKOB, U3 HUX B CENbCKYIO MECT-
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HOCTDb — 380 uerroBek. Kypchl moBbllIeHNs KBaIM(UKAIIMY TPOLITH
480 Bpaueit 11 1020 cpexHMX MeFULIMHCKIX PaOOTHNKOB [3].

YBe/mueHne KOMIYeCTBA KOEK U CIELaTNCTOB G/IaronpusaTHO
CKa3bIBa/IoCh Ha 3[[0pOBbe HACENEHs, MHOTO CIIELIMAIICTOB ObITO
oTnpasneHo B 1974-1975 rojax B CelbCKue MECTHOCTH, II09TOMY
KUTEJI BCell pecIryO/IMKY MOIIM CBOOOJHO IOMYYaTh KBamuuLy-
POBaHHYI0 MENUIMHCKYIO ITOMOIIb, He ye3)kas 3a IPEMIENbl CBOMX
Hace/IeHHbIX ITYHKTOB. Takke MHOTO BHMMAaHMsA YHENAIOCh CBOE-
BPEMEHHBIM TEPUOIMYECKMM U IIE/IEBHIM OCMOTPAM HAaCeNeHNs,
IIPOBOJIV/ICH MECAYHMKY CAHUTAPHOM OYMCTKM HaCETIEHHbIX MECT,
Ppelibl 10 IPOBEPKe CAHUTAPHOTO COCTOAHMA NPENpPUATHIL TOP-
TOB/IY, OOILIECTBEHHOTO NUTAHMUSA, MACO-MOIOYHON IIPOMBILIIEH-
HOCTH U IPYTUX OOBEKTOB.

B pesynbrare nmpoBefeHHBIX MEPONPUATHIA NOKA3aTeNu 3[0-
pOBbsSl HaceNeHNs HECKONMbKO YAy4IIMINCh. TaK, yHenbHBIN Bec
OO/MbHBIX C 4 K/IMHUYECKOIT IPYIIIOil paka B 001LieM YMc/e OOMbHBIX
C BIIEPBbIE YCTAHOB/IEHHBIM JMarHO30M COCTAB/AN 22,4% IIpOTUB
23,1% B 1973 ropy. IloBpicumach poxxaeMoctb Ha 1000 HacenmeHna
¢ 17,0 no 18,2 B 1974 ropy. 3a6oneBaeMOoCTb aKTUBHBIMU pOpMaMuL
Tybepkyrnesa B 1974 rogy cuusmrach Ha 100.000 HaceneHus 1o 59,3
nporus 73,0 B 1973 rofy, Takxe CHM3IMIACh CMEPTHOCTb TYOEpKy-
Te3HbIX OONMbHBIX Ha 21,1% n cocTapnama 14,6 Ha 100000 HaceeHus.
JleTckas cmepTHOCTD B 1974 rofy nosbicumach Ha 2,1 Ha 1000 po-
AMBLINXCA U cocTaBaAna 22,2 npotus 20,1 B 1973 roxy. OnHoBpe-

JIureparypa:

MEHHO C 3TUM PsJ; PailOHOB MMeTI CHIDKEHME JETCKOI CMEPTHOCTH,
TaK, B BOTKMHCKOM pailoHe OHa cocTasiana 18,0 mporus 25,6
B 1973 rony, B Kuscosckom paitone 14,4 mporus 21,1, Capamyinb-
ckoM — 15,6 mpotus 24,6 u [lebecckom 14,9 mporus 24,4 Ha 1000
pomyBuxca. Xopomye mokasatem uMemu Kambapckuil paiioH
(9,7) u Imasoscxmit (13,7) [3]. 3aboneBaeMocTb KOpbIo B 274 rofy
Obla cCHIDKeHa 6oriee 4eM B 1,5 pasa, HeCKONIbKO CHMSMIIACH 3a607ie-
BaeMOCTb KOKJTIOIIEM, CKAP/IATMHOI 1 IPYTUMI MHDEKIIVSAMIL

B 1974-1975 ropax akTMBHO pabOTasM CTAHIMN TIepeMBAHMA,
YTO 3HAYUTENBHO YMEHBUIMIO KOMMYECTBO CMEPTENl OT IOTepu
kpoBu. Tax, B 1974 ropy pecry6/mKaHCKas CTaHLVIA TepeTiBaHILA
KpOBM 3arOTOBIJIA KPOBJ B JIMTpax B HoAOpe 3aroroBmwmt 773,1
(rman — 650 muTpOB), B SIHBape — 3aroToBwM 592,65 (mman 500
TUTPOB), B arperie — 947 muTpoB (maH 640 muTpoB), B Mae — 688,2
ymrpa (mw1aH — 640 muTpos), B mioHe — 898,4 nurpa (mnan — 650
JIUTPOB), B MI07le — 719 mmTpoB (1waH — 640 MUTPOB), B aBrycTe —
793,132 (twran — 600 mrpos). Takyum ob6pasom, B 1974 rogy orme-
YaJI0Ch eXKeMeCYHOe NepeBbIIoNHeHNe TTaHa [2].

BoiBop;: Takym 06pasom, 3EpaBooxpaHeHue B YIMYpPTCKOII pec-
nybmke B 1974-1975 ropsl mpopo/mkano passuBaTbcst. Ha 3to
YKasbIBAIOT OOIIMPHAsK [OTOTOBKA KaJIPOB, YBE/IIUEHIe KOCUHOI
MOIIJHOCTH, IIPOBEJIeHIIe MEAUIIMHCKIX OCMOTPOB. Takke CTOUT OT-
METUTD, 9TO 1974-1975 rofax 3aMeTHO ITOBBICU/IACH POXKIAEMOCTD,
TPV 9TOM IIOHMBM/IUCH 3a60/1eBAEMOCTD 11 CMEPTHOCTb.

1.  Ilocranosrenue IIpaButenpcrsa PO ot 26 fexabps 2017 r. N1640 «O6 yTBep>KeHIN roCyapcTBEHHOI ITporpaMMbl Poccuiickort

Oepeparyu »PasButue 3ppaBooxpaHeHya» (¢ usMeHenyAMY 1 fononHenysamy) // URL: https://base.garant.ru/71848440/#friends

(mata obparenns: 14.11.2023)
2. LITA YACCP, ¢. p-568, om. 2, 1. 1764, 1. 8-130
3. LTA VACCP, ¢. p-568, om. 2, . 1763, . 120-127

KnuHnyecko-nabopatopHas fMarHoCTMKa aTepocKneposa
W ero BO3MOXHble 0C/I0KHEHUS

Muxaiinoa flHa AHTOHOBHA, CTYAEHT
HayuHbiit pykoBoguTens: lyrywesa Banepus AnekcaHapoBHa, aCCUCTEHT;
HayuHblit pykoBoguTens: Jlyuuk MapuHa BanepbeBHa, KaHaNaaT bUONOTUYECKNX HAYK, AOLEHT;

HayuHblit pykoBoauTenb: Kotoa t0nus AnekcaHapoBHa, LOKTOP MEAMULMHCKUX HayK, IOLEHT, 3aB. Kadefpoii, 3aB. nabopaTopueit
BopoHexckuii rocyfapcTBeHHbI MefuLMHCKMIA yHUBepcuTeT umenn H. H. byppaeHko

AKTyaanocn): IIVPOKas paCIpOCTPaHEHHOCTb aT€POCKIEPO3a
B XXI Beke 0CTaeTcs OfHON M3 IJIABHBIX IIPOO/IEM 3[{paBo-
OXpaHeHVsI MHAYCTPUATBHO Pa3BUTBIX CTPaH. B cTpykType 3aborne-
BAeMOCTY M CMEPTHOCTM 3THX CTpaH OO/e3HM, CBSI3aHHBIE C aTe-
POCK/IEPO30M, 3aHMMAIT OOJBLIYIO OO, YeM 3/I0KaYeCTBEHHbIE
3a00/IeBaHIIST, TPABMBI I HECIACTHBIE CTy4alL.

Ienblo JaHHOJ CTAaThU ABJACTCH BBLABIEHVE Hambojee aKTy-
a7TbHBIX METOJIOB MCCTIEIOBAHMA aTepOCKIEPO3a.

Marepyansl 1 METOfbL: Hay4Hble OCOOMS, CTaThU U y4eOHas
NUTepaTypa.

Pe3ynbTatbl U 06CyKAEHUSA

3abonesanns cepaedro-cocymuctoit cuctembl (CCC) crosT Ha 1
MecTe 1o cMepTHOCTH B Poccuiickoit Peneparmu. Yaine Bcero, oHI
CBA3aHBI C HAPYLIEHAMMY (QYHKIMOHATBHOI CIIOCOGHOCTH COCY/IOB.
Hanbonee wacto B HUX OGHAPYXMBAKT aTEPOCKTIEPOTIUYECKILE
OJIALIKYL, KOTOpbIE CIIOCOOHBI IPUBECTH K TPOMO00OPa30BaHIIO.

K mummpam kpoBu otHocsT XomectepuH, Tpurmiiepuast (1T),
dochomumuarp, CBOOOAHbIE JKUPHDbIE KICTOTBL —XOIeCTEPUH
(XC) — BaXHBIIT KOMIIOHEHT KIETOYHOII CTEHKIL, SIBTAETCS ChIPbeM
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IUIA CHTE3a CTEPOUIHBIX TOPMOHOB, JKETYHBIX KUCTIOT, y4acTBYeT
B BOCIIA/IUTENBHOM OTBeTe. OCHOBHBIMU TUIIONPOTENFAMI TI/Ia3Mbl
ABJIIOTCS: XWIOMUKPOHBI, TUIIPOTEUIBI O4eHb HUSKOI IVIOTHOCTIL,
JIUIONPOTENUBI HU3KOU IUIOTHOCTY, JIMIIONPOTENHIBI IIPOMEXKY-
TOYHOII IVIOTHOCTY, JUIOIPOTEUBI BBICOKOV IUIOTHOCTH. Yaie
BCero mpum obceioBaHuy maryeHTa s otenku passutus VIBC
onpepensior XC, MUIOMPOTENHBI HU3KOI IUIOTHOCTH, JMHUIONPO-
TEMHbI BBICOKOII IIOTHOCTH, TpUrniepussl. [locienHne gaHHbIe
MCCTIEflOBAHNIT TTOKA3aIl, YTO JTUIIONPOTEN/{bl HU3KOI TIOTHOCTH
(JITTHII) siB/Is10TCSI OCHOBHOJ IPUYMHON PasBUTHSI aTePOCKIIEPO3a.

[l1aBHBIM 571eMEHTOM LOPAKEHWA COCYIOB AB/IACTCS aTePOCKIIe-
pornueckas 6rsmka (ACB). ITo Mepe ee yBendeHns OHa BHI3bIBAET
Cy’KeHMe IPOCBeTa apTepuM ¥ BOHUKAET HapYIIeHNe KPOBOTOKA.
B psape cnydaeB ACB MoxeT pasopBaTbcs, 4TO OyAeT COIPOBO-
XKJIATbCA aKTUBALeEl IIpolLiecca KOary/IALuy, arperamyeil TpoM-
6o1mToB 1 06pasoBaHMeM TPOMOA, KOTOPBIT OIOKMPYeT IPOCBET
COCyJIa, B pe3y/IbTaTe 4ero BO3HUKAET MIIEMIS OpraHa, KOTOPLI
JaHHAS apTepys KPOBOCHAOXKAET.

Arepockeporndeckas O71AI1Ka MOXKET ObITb CTAOUILHOI 1 He-
CTabMIBHOIL

CrabuyibHble OALIKY XapaKTePU3YIOTCS TOJCTOI M IUIOTHOI!
¢ubposHoil mokpbimkoit. Janaele ACH XapakTepusyloTcs Mefi-
JIEHHBIM POCTOM, He OKa3bIBas CYILIeCTBEHHOTO BIVAHIA Ha KPOBO-
CHab)keHIe OPraHoB.

HecrabunbHble OMALIKI XapaKTePU3YIOTCS. TOHKOI pubOPO3HOI
KAIICY/IO}, MPU3HAKAMM AKTMBHOTO BOCIIA/IEHNS, KPYIHBIM JIM-
HUAHBIM SA[POM ¥ YIaCTKaMM MMKPOKA/IBLMHO3A 1 KPOBOUSTINSA-
HUAMU B s171po. [1]

Corpypuuxu OI'Y PKHITK M3 n CP [4], usyuyas cocras ACD,
IPUIIY K BBIBOJY, YTO Ha [IOBEPXHOCTY YAa/IeHHBIX HECTAOVIBHBIX
Omniex (yaaIeHHbIX 13 KOPOHAPHBIX COCY/IOB), UMEIOTCA IIPU3HAKY
aKTHMBHOII PeaKIy XeMOKIHOB. /IMEHHO OHM UTPAIOT PelIaioIyio
pONIb B HAKOIUIEHMM MOHOLMTOB, Makpodaros, T-mum¢porntos
B O/IfILIIKe, @ TAK)Ke BOSHMKHOBEHNI BOCIIAUTEIBHOTO IIPOLieCca.
Copmuposannble ACB 0T/IMYal0TCA 0 3KCIPECCUY XeMOKIHOB,
LIMTOKVHOB U TpaHchopmupyowero § — daxropa pocra. [JJaHHbIe

JIureparypa:

pasmuuMsA MOTYT CBUJETENbCTBOBATh O PAsHBIX CTAAMAX U MeXa-
Hu3Max GOpMIPOBAHIS ATEPOCKIEPOTIIECKOI OTIALIKIL. [3]

K cepredno-cocyancTsiM 3a60/1eBaHNAM, 00YC/IOBIIEHHDIM aTe-
pockneposom otHocATcss VIBC, miemmdecknii MHCY/IBT, aTepo-
CKJIepo3 TepridepiaecKux apTepuil HIDKHIX KOHEIHOCTe, a TAKxkKe
apTepuii APYToii TOKaM3aLu.

Na6opatopHas guarHocTUKa

B mepsylo ouepenb Ipu MOKO3PEHNM HA IMATHO3 aTePOCKIEPO3
He0o6XOIMMO IIPOBECTY OLEHKY IMIIAHOTO IPOGIL:

1. XC nmumomnpoTenibl HUSKOI INIOTHOCTY SABMIAIOTCS IIaBHBIM
TIIOKa3aTeNeM OLEHKM PasBUTUS CEpHeYHO-COCYJVUCTBIX OCTIOXK-
HEeHUIT;

2. XC numonpoteupsl Bbicokolt motHocTy (JIIIBII) pexomen-
IYIOTCA KaK JIOTO/THUTEIbHbIN MOKa3aTeNb [/ OLEHKM PasBUTHA
B cucteme SCORE;

3. O61muit XomeCTepyH PEKOMEHYeTCs I OLIeHKY pYICKa 3a-
6onesanuit CCC B cucreme SCORE;

4. TI' — 4acTh pyTMHHOTO HPOLiecca OLEHKM JIMIUIHOTO HPO-
buss;

5. XC He-JITIBII MOXXeT MCTIOMb30BATLCA IIA OLEHKM PUCKa
CepHeTHO-COCYANCTBIX OCIOXHEHMIT TIPU BBICOKUX 3HaueHMAX TT,
a TaKKe [PV CaXapHOM finabeTe, OXKMPEeHIN;

6. Junonporenu a (JIn(a)) cremyer msMeputdh X0Tst OB pas
BKM3HH ¥ T060T0 B3pOCTIOro fst Beisinenns mut ¢ JIr(a)>180 mr/
wr, JIn(a) cremyeT M3MepATh y HEKOTOPBIX NAIMEHTOB C OTATO-
IEHHbIM CEeMEITHbIM aHAMHE30M JIA OIPeleNeHNsA PUCKa MeXIY
YMEPEHHBIM U BBICOKMM. [1]

BriBoi: Ha OcHOBe NpOaHAMM3MPOBAHHON HAy4HON NUTepa-
TYPbI MOKHO CII€/IaTh BBIBOJ, O TOM, YTO aT€pOCK/IEPO3 PaCIpoCTpa-
HeHHOe 3260/1eBaHIe, KOTOPOE MOXKET ITOPAKaTh COCY/DI, BHI3bIBAS
pasmidHble 3a60/IeBaHIS CePLEYHO-COCYVCTON CHCTEMBL.

CBoeBpeMeHHast TabOPATOpHAS [MATHOCTHKA MOXKET HPENOT-
BPaTUTDb pAa3/TMJHbIe OCTOKHEHMNA, YCKOPAA IIPOLECC BBI3JIOPOB-
JIEHVSI.

1. Cepruenko, V.B. Ilatorenes, AMarHoCTMKa 11 je4eHNe aTepOCKIeposa: IpakTideckue acnekTsl. / VI.B. Cepruenko, A.A. An-

ertec.— Tekct: HenocpencTBennsiit // Kappuonornaeckmit Bectauk. — 2021.— Ne 16(1).— C. 64-72.

2. JloHO307mOTMYeCKUil aTepPOCK/IepO3 ¥ ACCOLMVPOBAHHBIE COCTOSHUA: 3HaueHue, AuarHoctuka, nedenue. / [I.10. Cepaioxos,

A.B. Topauenxo, H.J1. Iynses [u ap.].— TekcT: HenmocpenctBenHsiit // BectHuk Boenno-mennumsckoit akagemun uM. C. M. Kn-

poBa.— 2015.— Ne 3(51).— C. 234-238.

3. ApoHos, [I. M. HeKOTOpbI€e acNeKTbI TaToreHesa arepockneposa / JI. M. Aponos, B. M. JlynmanoB.— TekcT: HemocpecTBeHHblit //

Arepocxiepos n gycnumypemui. — 2011.— Ne 1.— C. 48-55.

4. Kyxouna, H. b., Apedbesa, T. Ixcrpeccust XeMOIMHOB U LIETIOKTIHOB B aTepPOCK/IEPOTIYECKIX O/IANIKAX M BHYTPeHHel 060/104Ke
aprepuit y 6ombubix HEC / H.B. Apednesa, T. Kyxanna, A. M. ApedbeBa.— Texct: HenocpencTBenHblit // Tep. apxus.— 2008.—

Ne 4, —C. 63-68.
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Ponb aHTupoToB npu BO3€MCTBUM HA OpPraHu3m yesioBeKa pa3yInvyHbIX AR0B
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CapaToBcKuit rocyfapCTBeHHbI MeAULMHCKIIA yHBepcuTeT nmenu B. U. Pazymosckoro

BHaCTOHLHee BpeMsA IPOMCXOIUT IIOCTOAHHOE YCOBEPIIEHCTBO-
BaHMe B cpepe IPOMBIIIICHHOCTH, ONTUMU3UPYIOTCA TEXHO-
TIOTUM, ¥ YBEIMIMBAETCA CIIEKTP XMMUYECKOTO IIpoM3BOoficTBa. I1o-
3TOMY Ha JJaHHBI/l MOMEHT M3BECTHO CBBINIE JIeCATY MU/IINOHOB
PasHOOOPA3HBIX XMMUYECKUX BELIECTB, Ie OKONO IIO/OBVMHBI U3
HUX ABJIAITCA BO3MOKHOI ONACHOCTDBIO JUIA 3[0POBbsA YeloBeye-
cKot >xusHn. Kaxxiplit IeHDb 4eI0BeK UCIIONb3YeT B CBOEI OBITOBOI
HEeATeIbHOCTY CBBIIIE CTAa THICAY PA3IMYHBII XUMUYECKUX COEIM-
HEHVIT B BUJie: JIEKAPCTBEHHDIX IIPeNapaToB, KOCMETNYECKOI Ipo-
IYKLMY, Pa3HBIX aKTUBHBIX J00aBOK, MOIOIIVX CPEACTB U T.Ji.

OnHo xuMuyeckoe coefiyiHeHMe TIpU ONpefieNIeHHbIX YCTOBUAX
MOXXeT OKa3bIBaTh KaK TOKCUYECKOe, TaK U MCIeNsoliee Bo3/el-
CTBI€ Ha KM3HEHHO Ba)KHble PYHKIINM YeTIOBEIECKOTO OPTaHN3Ma.
B cBs3u ¢ 9T1M, MHOTME 9KCIIEPTHI O/IATAIOT, YTO SAJOBUTOE Bellle-
CTBO AB/IAETCA TIOHATIEM YCIOBHBIM.

OcHoBaTenb ATPOXUMMY, ANXUMUK U Bpau 16 Beka Ilapanennc
cuntan: «Bce ecTb A1, U HUYTO HE JINIIEHO AMOBUTOCTH; OfTHA JIAIIIb
Io3a JienmaeT A7, HesaMeTHbIM». Hampumep, onpefieneHHble TPYIIIBL
Me[VIKaMEHTO3HbIX IIPENapaToB, B 3aBUCUMOCTY OT PAfA YCIOBUIL,
MOTYT OKa3bIBaTh TOKCMYECKOE JIEMICTBME Ha OPTaHM3M YeTOBEKa.
K HYM MOTYT OTHOCHTBCS aHTHOMOTUKY, TPAaHKBUJIM3ATOPL, HEHPO-
TIETITUKY, aHTUEIIPECCAHTBI, aHTUAPUTMIUeCKIe CPEfCTBA, U JlaxKe
YacTO UCIO/Nb3YeMblil BceMy Hamu naparieTamosn. OffHako Takue my-
raiomye BellecTBa KaK: TOU3UT, UIIPUT, MBILIBSIK, OINii, GeneHa 06-
MAJIAIOT He TONBKO AMOBUTBIMIA, HO U JIe4eOHBIMM CBOICTBAMIA.

Bo/nbIMHCTBO XMMMYECKUX COeAMHEHNIT IMEIOT O4eHb HEelpo-
CTOJ MHOTOKOMIIOHEHTHBII IaTOTeHes3, BAMAIOLINIT Ha KI3Hees -
TeNbHOCTD opranusMa. K ToMy ke MexaHU3M JeiicTBUA 6OMbIIVH-
CTBA SJIOB UCCTIEOBAH B HE3HAUYNTE/IbHOI CTETIEHN.

B MenmMuMHCKOI UTepaType NPOTUBOSA/ME HAa3bIBAETC «aHTH-
TOTOM» B IIEPEBOJie C TPEYECKOro «JaBaeMblil IpoTus». Ilo cran-
mapty BO3, aHTMAOTBI MMEIOT Crefyloliee ONpefieNieHNe «...Te-
pameBTHYeCKUe BeIeCTBa, IpUMeHseMble I IIPOTUBOLEICTBIA
TOKCU4eCKOMY 3¢ peKTy(aM) KOHKPETHOTO KCEHOOMOTIKAY.

Crenyet He 3a0bIBaTh, YTO AHTUOTHI OTHOCATCS K IIperapaTaMm
STUOTPOIHOM TepaIuy, ¥ BCe NPOTUBOANMA ABIANTCA METOAMUI
aKTMBHOTO OYMIIIEHN: OpPraHu3Ma OT TOKCHHOB. C y4eToM IpOoTH-
BOIOJIOXKHOTO JIEICTBYA ANJOB U aHTUIOTOB, IPOTUBOANNA MOTYT
OKa3bIBaTh CBOE BO3/eIICTBIE TPAKTNIECKN B KKJIOM 3BEHE CBOETO
IyTU MIPOXOXKIIEHNA Yepe3 OpraHK3M, HaulMHasA OT BXOJHBIX BOPOT,
[ajee BHELPEHNS B CUCTeMY KPOBOOOpAIlIleH s, B OPTaHbI M TKAHIL,
B3aMMOZEIICTBYS ¢ MOJIEKy/TaMU-OMOMUILEHAMY 11 3aKaHYMBas Ha
Tare ero BbIBeleHNs. KpoMe Toro, MexaHm3M JieficTBUA IPOTHUBO-
SAMVIST BKTIOYaeT B ceOst m3MeHeHmsT 0OMeHa BeIeCTB aHTUTEHa, Ka-
Ta/IM3VPYA €ro MeTaboIYecKie peakiuy Wi, Ha000pOT, ero Ipy-
OMIDKeHNe K 9/MIHALINNL,

B npneane aHTUIOT O/DKEH MMETh [IBAa OCHOBHBIX CBOVICTBA 3TO
006e3BpeanTh TOKCUYECKOE BELIECTBO B Te/le YeJI0BEKa, CBA3bIBASICH

C HUM Ha MOJICKY/LIPHOM YPOBHE, U TUKBUAMPOBATb Pe3Y/IbTAT fieli-
CTBUSI TOKCHHA B K/IETKAX, TKAHAX, OpraHax u cucremax. Ho B pe-
aTbHOV XKM3HN €ro He CYIeCcTBYeT. V3-3a 3TOTo B HBIHEIHNX 00-
CTOSITENIBCTBAX HE KAXKOMY TOKCHYECKOMY BEIIECTBY MOXXHO
IPOTVBOREIICTBOBATD, B/IMASA HA €T0 ITUONOTMIO. B CBA3K ¢ 3THM,
[OCTATOYHO YACTO HPUXOAUTCS UCIIONB30BATh TOMBKO CHMIITOMA-
TUYECKYIO TePAITNIO, TeM CAMbIM BPauM TOBKO yOMPAIOT K/IMHIYe-
CKJie TIPOSIB/IEHVIS U TIOfIePYKUBAIOT (PYHKIINI OpraHu3Ma.

Cy1ecTByeT ISITh OCHOBHBIX YC/IOBUIT [/Isl IIPOTUBOSIANIL, KO-
TOpble OBUIM OTKPBITHI MCIIAHCKMM BPavyoM ¥ XUMHUKOM Marbe
Kosed borasentiop Opduna elie B IeBATHAALIATOM BeKe:

1) mpoTMBOsAVE [OTDKHO OBITH TAKUM, YTOOBI €T0 MOXKHO OBLIO
IPUHUMATD B OTBIINX 032X 6e3 BCAKOIT OMAaCHOCTI;

2) TpoTMBOAAME JO/DKHO JeiCTBOBATH Ha AJ], OYIb TO MUK
WIM TBepHblil, IIPU TeMIepaType YeJIoBeYeCcKOro Tenma i 6oree
HU3KOIL;

3) meiicTBME IPOTUBOALMSA JOIDKHO OBITb OBICTPBIM;

4) TpOTMBOsAAME He JODKHO CBA3BIBATHCSA C AJOM B Cpefie XKe-
TTYHEOUYHOTO, CIM3MUCTOTO, COTEPIKAILETO XKeMUb U IPYTUX COKOB, KO-
TOpbIE MOTYT COAEPYKAThCS B XKEMYIKe;

5) mefiCTBYsI Ha SI, IPOTUBOSIANE JO/DKHO IUIIATD €T0 BPEJHBIX
CBOJICTB [2].

[laHHBIe YC/IOBYA OCTAIOTCS AKTYalbHBIMU JI B COBPEMEHHOM
mupe. OfHAKO BOIPOC 110 IIEPBOMY IIYHKTY TaK 1 OCTAETCs HEBbI-
nonHuMbIM. CyIecTByole B HACTOsllee BpeMs IPOTUBOSAN
OKa3bIBAIOT OYEHDb CHJIBHOE BO3MENICTBIE, KOTOPblE MOXKET CTaTh
TOKCHYHBIM. K Ipumepy, mpy oTpaBIeHN METAHONOM IIPOTHBO-
AVIEM CTY>KUT STYUIOBBII CIMPT, 00aAONINIT TOKCUIHBIM BO3-
[iefiCTBIEM Ha HEPBHYIO CUCTEMY, HO B MEHbIIIE Mepe, 4eM ero aH-
TaroHMCT. TaK ke ¥ aTPOIMH, HEVICTBYIOLIMII KaK HPOTHBOsILNE
K pochopopraHnIecKuM COeTUHEHNMSM, MOKET IPUBECTH K CU/Ib-
HOMY OTpaB/ICHIIO OpTraHM3Ma U JaXke K JleTalbHOMY ucxopny. He-
MaJjI0 B&XHBIM SIB/LIETCSI TOT (DAKT, YTO MHOXKECTBO HbIHE CYIECTBY-
FOIIMX IPOTUBOSINIT TIO{BEPTAIOTCS JIEMCTBIIO MAIEBAPUTENBHBIX
(bepMeHTOB U MBUPYIOTCA B KEMYFOYHO-KUIIEYHOM TPaKTe, I0-
9TOMY IpeAIOYTeHMe OTHAETCS ApeHTepPaTbHOMY BBEIEHUIO aH-
TUOTA.

OpunMm u3 BeAYLIMX HAIPABICHNUI KOMIUIEKCHOM Tepamuu
OTpAaBJIEHMIT SABJIAETCS TMPUMEHEHVe POTUBOSINIL. AHTUIOTHbIE
CPefiCTBA 3a/IeICTBYIOTCA Ha HOTOCIUTAIBHOM 3Talle — BpadyaMu
K/IVHUKO-TOKCUKOMIOTMYeCKUX Opuraf, Opurag cKopoy MefuIiH-
CKOJ1 ITOMOII[J1, Ha TOCIIMTAIBHOM 9Talle — B Ie4e6HO-TIpOGIIakTi-
YeCKMX YUPEXACHNUAX, B CIELMAIN3NPOBAHHBIX LEHTPAX JIeUeHIs
OCTPBIX OTPABJIEHMIT,  TAKXKE B IOPS/IKE CAMO- 1 B3AMMOIIOMOLIN
B OYarax XyMII€eCKOTO IOPAKEHNS B MIPHOE I BOEHHOE BPEMSL.

OCHOBHAs 11e/Tb VICTIOMb30BAHMS IPOTUBOSIINIT HATIPAB/IEHA Ha
COXpaHeHe Yel0BeYeCKOI XKI3HM U Ha 3aLUTY XXUSHEHHO BKHBIX
GbyHKIMIT OpraHn3Ma, KOTopble MOTYT HOCTPafaTh OT OTPAB/ICHS,
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VIMEIOLIET0 KaK HENpeJHAMEPEHHbIl, TaK M YMBIIIEHHbI Xa-
paxTep, B YaCTHOCTM KPUMMUHAJIbHOE, TEPPOPUCTIYIECKOE IIpMMe-
HeHJe AJ0B, a TakKKe Ype3BblYaifHbIX CUTYALMII Ha TPAHCIIOPTe,
IPOMBIIICHHBIX U ApYyrux obbekrax. BoBpemsa BBe#éHHOe Ipo-
TUBOAZINE JJAET BO3SMOYKHOCTb CHUSWUTD PUCK OCTIOXKHEHMIT /1A Ia-
IIMieHTa, YMEHDIIUTb CPOK €ro MpeObIBaHNA B MEAULIHCKOM y4pe-
XKJIEHUH, 11 06NerdUTh MOC/ENYIONIYI0 TPOpecCHOHANBHYI0 paboTy
JU1S1 MEMIIMHCKOTO TIepCOHATA.

B sakmiodenye, aHTUIOTHI UTPAIOT KpajiHe BaXHYIO POJIb IPK
BO3JIEIICTBIMY Pa3/IMYHBIX A7I0B HA OpPraHu3M denoBeka. OHN Hpef-

JIureparypa:

CTaBJIAAIT CO00J1 CrelanbHble [Ipenaparbl, KOTOpble MOTYT Hell-
TPa/IM30BaTh WM CHU3UTD TOKCHUecKue 3 dexTs! siaa. [pamMoTHoe
JICTIONb30BaHMEe aHTU/IOTOB B CITyYae OTPABIEHNI MOXKET OKa3aTh
OIPOMHOE€ BJIMSIHME HA MCXOJl OTPABJIEHNA, CIIacas KU3HU JIOHEL.
OnHaxo, crefyeT OTMETUTD, YTO He JI BCEX BUAOB ANOB CYIe-
CTBYIOT 9¢PeKTUBHbIE aHTHUOTBI, M B HEKOTOPBIX CTy4asx JIeueHye
MO’KeT OBITb OYeHb CIOXKHBIM. [la/bHeliIIe HCCTefOBaHNs 1 Pas3-
paboTKM HOBBIX AHTMIOTOB SB/IAIOTCS BOXKHOI 3afadelt /i1 HayKu
U MeNVULMHBIL, C IIeNbl0 MOBBINIEHNST 3(PeKTUBHOCTI JTedeHNs
OTpaBJIEHUI U YTy4IIEeHNs Pe3yIbTaTOB.

1. Jlazapes H.B. OcHOBHbIE IPUHIINUIIBI Ie4€HN OCTPBIX OTpaBaeHNMIL. 9 mexuuit and Bpadeit. JI.: BMA; 1944.
2. O6uas roxcnxomnorys. Ilog penakuueit Kyprstackoro B. A., ®umosa B. A.— M.: Meauiuua, 2002.— 108 c.

OcBepOMIEHHOCTb HaceneHusa o Bpeae metaHoJia U 3HAYUMMOCTU ero NpoTuBoA[RKUA
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AHTI/mOTbI UTPAIOT BAXHYIO POIb B HEWTPaMM3aLMyU BO3JEN-
CTBUS PAs/IMYHBIX OB HA OPTAaHM3M Ye/lOoBeKa. SIgbl MOTyT
TIONA/IaTh B OPTaHNM3M Ye/I0BEKA Yepe3 Pas/IidHbIe Iy TH, TaKie KaK
yHrecTyst (NOIJIONIeHNe Yepes INILY VIV HAIATKM), MHIQJIALNS
(BOpIXaHNMe Ta30B MM IApoB), abcopbuus (mornomeHne depes
KOXY) WM MHBEKLVA (BBeeHNe HEIIOCPEACTBEHHO B KPOBb).

AuTnpoTHl paspabaThIBAlOTC IS MPOTMBOMENCTBUS KOH-
KPETHBIM AJjaM, ¥ KaXK/IbIJl 13 HUX UMEET CBOJ YHUKA/IbHbII MeXa-
Hu3M geiictByst. OHM MOTYT OBITh IIPECTABIEHbI KAK MEMKAMEHTBI,
COflepsKalliyie CBOJICTBA, IPOTMBOCTOSIIIE SITY, TAK I eCTECTBEHHbIE
BELIIeCTBA, CIIOCOOHDIE CBS3BIBATD I HEMTPAIN30BaTh TOKCUHBL.

Cpeny Hanbosee pacIpoCTPAaHEHHBIX OTPAB/AINX BEIeCTB
3aYaCTyl0 BCTPEUAIOTCA CIIMPTBI, JIEKAPCTBEHHBIE IpeIapaThl
M HAPKOTMYECKIE BEIECTBA, a B IIOCTIEHEe BpeMs BCe GOTbIIe CIH-
TETHYeCKIe HAPKOTIIeCKHe CpefcTBa. CIMPTHI, 0COOEHHO METAHOT
W 9TAHOT, ABJISIOTCA Hanbosiee pacipOCTPAHEHHBIMI AMIAMI B 9TOM
TPYIIIIe BELeCTB, BEPOSATHO, U3-3a UX JOCTYITHOCTH.

OpHako, y4uTbiBas OOIIyI0 KapTMHY alIKOTOMM3ALMM Hace-
neHus B Poccut, 1ieHOBYIO TIOJIMTHKY B OTHOLICHMN a/IKOTO/TbHBIX
HAIMTKOB, CYIIECTBYeT TeH/ICHIVS JYICIIO/Ib30BAHIL C LIE/IbIO OIIbsI-
HEHVISI PAa3/INYHbIX HEIMIEBBIX SKUAKOCTEN. DTH SKIUAKOCTH MOTYT
COflep>KaTh METAHON KaK CIyYailHyI0 IPUMeCh WM KOMIIOHEHT.
Kpome Toro, HekOTOpble MOILIEHHNYECKYE IIPOU3BORUTENN BbIIY-
CKalT (anbcuupoBaHHbIe ANTKOTOMbHbIE HAIUTKM, MCIIOb-
30BaHMe KOTOPBIX MOXKET MPUBECTH K OTPABIECHMIO METUIOBBIM
CIMPTOM. OTO MO3BOMSAET UM CHU3UTH 3aTPAThl HA TPOM3BOACTBO
U yBE/IMYNTD 00beM COBITA.

MeTaHoI, KOTOPBIIT TI0 CBOMM OPTAHOMENTUYECKUM CBOICTBAM
HAaIOMJHAeT 3TIIOBBIII CIIMPT, MOXKET BbI3bIBATb OTPABTICHNE B pe-
3y/IbTaTe OLINOOYHOTO IpyeMa.

MeTu0BbIt CIMPT HAXOJUT LIMPOKOE IIPJIMeHEeHNe B Pas/IMIHbIX
OTpacsx mpomsbiiyieHHOCT. OH JCIO/Mb3yeTcst IpU IPOM3BOA-
CTBe (POTOIUIEHKN, & TAKXKe B IIPOL|ECCE CHHTE3A PAs/IMYHBIX Opra-
HIYECKNUX COefHeHmit. KpoMe TOro, METHIOBBI CIIMPT SB/IAETCA
B)XHBIM KOMIIOHEHTOM TPV TIPOU3BOJCTBE PasNMYHBIX CMOI, IO-
TMBUHIIXTIOPUJA, AMIHOB U Kapbamupos. OH TaKoke IPUMEHAETCS
B TAKOKPACOYHOIT IIPOMBIIIIEHHOCTH B Ka4eCTBe PACTBOPUTETIAL.

MernnoBblil CrMpT 067afaeT CIOCOOHOCTBIO CMEIIMBATHCS
C BOZI0it, 3MPOM, ITVIOBBIM CIIPTOM ¥ FPYTVIMIL BBICIIVMI CIIAD-
tamu. OH TaKxke sBIAeTCA 3Q(EKTUBHBIM PACTBOPUTENEM IS
KMPOB, Macen ¥ JIPYyIMX OpraHudeckux semecTs. OTHAKO CTOMUT
OTMETHUTD, YTO METUIOBBII CIIMPT JIETKO BOCIIAMEHACTCS U TOPUT
OemHBIM IUIaMeHeM. B3pbIBoomacHble cMecy 0OpasyloTcs Ipu
B3aJIMOJIEIICTBII €0 IaPOB C BO3YXOM.

Yarrje Bcero oTpaB/ieHIie METAHO/IOM IIPOMCXOANT B Pe3y/IbTaTe
npyeMma sifa BHyTpb. OfHAKO HEKOTOPbIE CTydan OTPAB/IEHIS METH -
JIOBBIM CIIMPTOM 0BTV 3aPETUCTPIPOBAHbI TAKKE OCPEICTBOM ab-
COpOLMY Yepes KOXY WIN BIbIXaHIe ero MapoB IIPJ BHICOKOI KOH-
LIEHTPALIUN B BO3LYXe.

Ba>xHO OTMETUTb, YTO METWM/IOBBL CIMPT OTHOCUTCS K Kare-
TOpUM CH/IBHBIX HEPBHO-COCYAVICTBIX SIIOB, U €T0 JIeTaIbHAS 403a
cocTabnAeT B cpegHeM 100 M 1 BbILe.

MeTnnoBbIit CIMPT Ha3BIBAIOT SIOM JIETANTBHOTO CHHTE3a, IO-
CKOJIbKY B TIpOLiecce MeTabon3Ma B OpraHu3Me OH IIpeBpallaeTcs
B 00JIee TOKCHUHbIE COeUHEHNsT — QOPMAIBAETI I MYPABbUHYIO
kucnory. OKuCIeHne 10 YKa3aHHbIX MPOJYKTOB MPOUCXOANT 3Ha-
YHUTENBHO MefIeHHEe, YeM y 9TAHO/A, YTO TAKXKe CKa3bIBAeTCs Ha
0C060if TOKCIHOCTY METVIOBOTO CIIUPTA.

B cBA3u ¢ aTMM, B HacTOsAlllee BPeMs MMeeTCs MOTeHIMAIbHAsA
BEPOATHOCTb MACCOBBIX VIV TPYIIIIOBBIX OTPAB/ICHMUIT Pas/IMIHbIMU
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CHOMPTAMU ¥ PAaCTBOPUTENIAMM, @ TAKXKE JPYTUMM BbICOKOTOKCHY-
HBIMI BelLlleCTBAMM, BXOAALIMMY B COCTaB KaK CIIMPTOCOfEPIKAILMX
XKUJKOCTeIt, He TIpefiHa3HAYeHHbIX /I YIOTPeO/IeHNs BHYTPb, TaK
U B pesybrare mpreMa (anbCHpUINPOBAHHBIX A/IKOTO/IbHBIX Ha-
IIMTKOB.

MeTuoBbIi CIMPT OOBIYHO BBISBIBAET A/IKOTONIBHOE OITyLIeHMe
6e3 TUIIMYHOTO ONbsHeHNs. [Jamee HACTYMaeT MATEHTHBIN TIePUOT,
KOTOpBIit A/INTCA B cpefgHeM 12-24 yaca. C OKOHYaHMEM TaTEeHTHOTO
HepMOofid YCUIMBAIOTCA CUMITOMBI MHTOKCUMKAIIMYM — TOIIHOTA,
pBoTa, 60/ B XXMBOTE, TOZIOBHAsSI 60/Ib, TOIOBOKpYXXeHNe, 60/b
B MKPOHOXXHBIX Mbllax. Hapymaercs spenue (CHIDKeHMe OCT-
POTBI 3peHIsI, HESICHOCTD BUJIEHN A, Me/IbKaHNe «MYIIeK» Iepef] I71a-
3aMU, AUIUIONYA, CNIENOTa); OTMEYAI0TCS MUAPYA3 U OClabneHHas
peakiua 3paukoB Ha cBeT. Co3HaHMe CIIyTaHHOE, BO3MOYKHO IICH-
XOMOTOPHOE BO3OYK/IeHMe WK KOMa, CyOPOIU WIN THIIEPTOHYC
MBILII] KOHEYHOCTeil. PasBuBaeTcs OBICTPO IpOrpeccupylomias
ocTpas CepfiedHO-COCY/UCTasd HEOCTATOYHOCTD B COYETaHWNI
C LEHTPATbHBIMI HAPYIIEHNAMN fibIXaHusA. CMepTb HACTYIAeT OT
OTEKA MO3T3, OCTAHOBKY JIbIXaHMA.

B nedenuu oTpaBenya METUIOBBIM CIIMPTOM OCYILIECTB/IAETCSA
KOMIIZIEKCHOE BO3JIEiICTBIE, BKII0OYaloliee aHTUIOTHYIO TepaMMIo,
YCKOPEHHYI0 JeTOKCUKALIMOHHYIO TEPAINIo, KOPPEKUMo MeTabo-
JIYECKOTO ALVII03a U IPOBefieHNe OOIVX TOAIeP>KUBAIOLINX Me-
ponpusTni [1].

AHTUIOTHAA Tepamus HaIlpaBjleHa Ha CHIDKeHVe 06pasoBaHus
TOKCUYHBIX MeTaOO0MNTOB METIIOBOTO CIIMPTA. [I/I 5TOr0 MCIOMb-
3YI0TCA AHTHUOTBI — 3TAHOT U (POMENN30/L. ITAHOI AB/LAETCS KOH-
KYPEHTHBIM CYOCTpaToM ULI aJIKOTONBJErMAPOreHassl, Qome-
113071, B CBOIO OYepeib, SIB/IAETCS 0OPATUMBIM MHIMOMTOPOM 3TOTO
(depmenrTa. IIpenmyliecTBO TaHOMA Iepes, METAHONOM 3aK/II0Ya-
eTcs B 6ombeli ahPUHHOCTI K aJIKOTOTbIETUPOreHase, YTo CIIo-
coOcTByeT IpeobIafaHnio MeTabomM3Ma 3TaHOA Hajf, METVIOBBIM
CIMPTOM U, CIeJOBaTeNbHO, CHIDKAET TOKCUYHOCTb METHJIOBOTO
cImpTa.

B xopie aHTUIOTHOII Tepamy HeOOXOMO HOLIEPXKIBATD KOH-
LIEHTPALNIO STAHONA B CBIBOPOTKE KPOBY Ha ONTMA/IBHOM YPOBHE.

Ilo cpaBHeHMIO C 3TAHONOM, GOMENN30T 06IagaeT MIHUMATbHBIM
KONMYeCTBOM HOG0YHBIX 9 (eKTOB, erKo T03UPYeTCs U He Tpe-
OyeT MOCTOSHHOTO KOHTPOJLS €ro KoHIeHTpauumn. ITpu aTom dome-
13071 IPYMEHAETCS PEXe U3-3a CBOEN BBICOKOI cToMMOCTH. BBe-
[leHUe aHTUJIOTOB IIPONOJKAETCSA [0 JOCTIDKEHUA KOMIEHCalluyu
MeTabOMNYeCKOro aIM03a M CHYDKEHMST KOHI[EHTPAI[U METUIIO-
BOTO CIIMPTA B KPOBY 10 6€30IIaCHOTO YPOBHL.

Yro6bI y3HATH, HACKOTIBKO SKUTeNy ropoxa CapaTtoBa OCBEIOM-
JIEHBI O POTIM AHTUOTOB ITPY BO3/IEIICTBIUY HAa OPTaHN3M YelloBeKa
Pa3IMYHbIX 0B, B YaCTHOCTM METAHO/IA, HaMM ObUI IIPOBEJIEH CO-
IL[VIa/IbHBIIT BOIIPOC. AHKEeTVPOBaHMUe INIOCh Ha IIPOTSDKEHUM He-
e ¢ 30 okTA6ps 1Mo 5 HoA6pA 2023 ropa. VIHCTpyMeHTOM ommpoca
crana ryra-¢popma, CChIIKa Ha KOTOPYIO PacIpOCTPaHsIach depes
coob1IiecTBa B COLMANBHBIX CeTsX. Beero 6b110 omporero 100 we-
7I0BEK. B ompoce yyacTBOBa/o Hace/eHMe PasHOTO BO3PACTHOTO
AVanasoHa.

ITpu poBezieHMy BEIOOPKI II0 BO3PACTY PECIIOHIEHTHI pacIpe-
[e/IACH CTIERYIOUMM 00pa3oM: IpeobIafaeT HaceleHNe B BO3-
pacre ot 18 110 25 n1eT, uT0 cocrasnset 72%; 25-45 net — 18%; 6% —
crapiue 45 n1et; 4% — o 18 ner.

OcHoBHas 0N aHKETUMPYEMbIX OTHOCATCA K TPYIIAM «CTy-
meHT» — 60% n «paboTaroumity — 36%, i 4% COCTAB/IAIOT MIKOMb-
HVIKJ U1 IEHCYIOHEPBI.

B nccnemoBanuy Mbl pelnm y3HaThb, HACKOIBKO Hace/leHe OC-
BEJIOM/IEHO O TaKOM MOHATUM Kak aHTufoT. Ilo urory 90% ompo-
IIEHHBIX 3HAIOT OMpefieNieHNe «KaHTUIOT», ¥ TOMbko 10% 3aTpynHM-
JIUCh OTBETUTh. TakuM 06pasoM, MBI Y3Ha/IM, YTO OOJIbIIAs YaCTh
PECIIOH/IEHTOB IIOHVIMAeT BEPHO OIIpefie/ieHl e aHTUIOTA.

Vicxops 13 3TOTO, BO3HMKAET BOIPOC, 3HAIOT I PECIIOH/IEHTDI
OIpefieTieHIie TAaKOTO MOHATUA Kak «Ai». B pesynbrare Mbl momy-
YIIM BeCbMa XOPOILMe Pe3ynbTaThl: 84% ONMpOIIEHHBIX OTBETUIN
BEpHO, U TONbKO 16% He 3HAIOT MUY 3aTPYAHAIOTCA OTBETUTD.

Crenyromuii BOIPOC /I HAlIMX PECHOHJEHTOB 3ByYan TaK
«Kax BBI fymaeTe, 4TO 113 HIDKEIEPEUNCTIEHHOTO MOYKET OKa3bIBAaTh
oTpaBiisiolee (TOKCUYECKOe) [IeiiCTBIE Ha OPraHyM3M 4Ye/oBeKad».
Mbl onmy4nmy Criefyomie pesynbrarhl:

120%

YTo MOKeT OKasblBaTb TOKCHYECKOE BOSAB“CTBHE Ha opraHuam yenoeeKa?

100%

80%

60%

40%

B YTO MOMET OHa3blBaTb

20%

TOKCHMYEeCKOe BO3AeACTBHE Ha

OpraHKUsm 4en OBeHa?

Puc. 1. OcBeOMNEHHOCTb HaceNieHUA 0 TOKCMYECKUX BeLyecTBax
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Jlnsa GONMBIIMHCTBA PECTIOH/IEHTOB STOT BOIPOC OKA3ajCsH 3a-
TPYZHUTENbHBIM, TAK KaK IIPaBU/IbHBIM OTBETOM SABJIAIOTCS BCe Ba-
puaHTbl. MHOTYIe OpOLIIeHHbIe He MH(POPMIPOBAHbI O TOM, UTO BCe
NIEPEYNCTIEHHbIE BEIeCTBA ABMAITCA TOKCUYHBIMM.

CrepytommM BoOIpocoM OblT «3HaeTe /I Bbl, YTO METaHOI SB-
TA€TCA ANOBUTBIM BEIeCTBOM?». 37leCh HI Y KOTO He BO3HUKJIO CO-
MHenuit 1 100% onpoIIeHHbIX OTBETUIIO BEPHO.

Ha noBombHO mpocToill, Kasanoch 6bl, BOpoc «3HaeTe U BB,
YTO HATIIOMMHAET 3arlaX MeTAaHO/Ma?» PEeCIOH/IEHThI 3aTPYAHMUINCH
orBetuTb. HO 72% OIpPOIIEHHBIX BCE K& BEPHO BBIOPAIN, UTO Me-
TaHO IMeET 3aIlaX a/IKOr O/,

Ilanee MBI 3aJia/ HAIIVM PECIOHAEHTaM BOIPOC 00 OCHOBHOM
K/IMHMYECKOM CHMIITOME ITPY OCTPOM OTpaB/ieHuu MeTaHosiomM. Ha
410 72% ONPOIIEHHBIX OTBETU/IO IPABUIBHO, 28% OKa3amich He
MH(OPMIPOBAHEI 110 JAHHOMY BOIIPOCY.

Crenyrommuii BOIpoc «3HaeTe /M Bbl, KaKas CMepTe/bHasA 032
MeTaHO/Ia IIPY TIpueMe BHYTpb?¢». [loce aHam3a 0TBETOB, MBI IIO-
JTyYM/IU TaKue Pe3ynbTaThl: TOMbKO 50% OTBETIIO BEPHO. ITO T0-
BOPMT O TOM, YTO JAHHBII BOIIPOC JOCTATOYHO C/IOXKEH /I TeX, KTO
He U3YYaJl TAHHYIO TEMY.

W B 3aK/m0ueHNM Mbl PEUININ MOMHTEPECOBATbCA, 3HAIOT /N
HaIllY PECTIOH/IEHTBI CaMblli BaYKHbIN OTBET Ha BOIIPOC, B YeM I AB-
TAETCS OCHOBHAA MBIC/Tb HaIIlel IPOJieTaHHOM paboThl, «3HaeTe M
BBI, KaKoil aHTU/IOT TPMMEHSAETCA TIPU OTPABIEHUU METaHOMOM?».
PesymbTaThl Hac mopafoBamy, Befb 84% ONpOLIEHHBIX BbIOpamu

JIureparypa:

BEPHBIIT BAPMAHT OTBETA, YTO IIPOTUBOAMEM IIPU OTPAB/IEHUN Me-
TUIOBBIM crimpToM OygeT stanoln. Ho Takke B HacTosiee Bpems
CYILIECTBYeT ellle OfAMH aHTUOT — U 3TO oMenn3on. [laHHbII Ba-
puaHT BeI6pano 12%, 4T0 He KPUTUYHO, TAK KAK 9TO JIEKAPCTBEHHOE
CPEJICTBO IIPYIMEHSIOT HOCTaTOYHO PEIKO M3-3a €r0 JOPOrOBU3HBI,
YTO ABJIAETCS HEMAlO BaXHBIM (AKTOPOM IIpY JIeYeHUM OTpPaB-
JIeHNsA MeTaHOTIOM. XOTb 1 06/1afjaeT OH MeHee BbIPKEHHBIMY 110~
6ounbMI 3 deKxTamu, erde TO3UPyeTcs i He TpebyeT MOCTOSH-
HOTO KOHTPOJIAA €T0 KOHLIeHTPALIIA.

Taxum 06pa3om, MbI IIPUILIIN K BBEIBORY, 4TO XKuTe/m ropopia Ca-
paToBa 3HAIOT, YeM B CBOCII CYILHOCTY ABJLAIOTCA «Af» M <QaHTUHOT»,
YTO METAHO/ 9TO OLACHBIA 1T, @ IPOTUBOANYUEM J/IA HETO CITy)KUT
aTuoBbll ciupt. Hebonbiume 3arpyfHeHNs y ONpPOIICHHBIX BbI-
3Ba/M OPraHOJIENTHYECKIe CBOICTBA METMIOBOTO CIMPTA M €ro
CMepTe/bHas 03a.

B 3axmi0ueHe OTMETIM, 4TO aKTya/IbHOCTb OCTPBIX OTPAB/ICHII
METIIOBBIM CIIMPTOM B HACTOSIee BPEeMs OCTAeTCA BBICOKOM, YTO
TpebyeT He TONBKO CIAKEHHOJ PabOThI MEAMIIVHCKOI CIIy)KObI 10
CBOEBPEMEHHOMY JIeYeHMI0 TIOCTPaJABIINX, HO ¥ YCH/IEHHOTO KOH-
TPOJLA HaJl CIMPTOCOfEPKalLieil IPOLYKIIMeit CO CTOPOHBI YIIpaB/Li-
IOIIVX OPraHOB [JIA IPefOTBPAIeHNA HOBBIX C/Ty4aeB OTPaB/IeHNIL.

Ilenpro JaHHOI HAYYHONM CTATbM ObIIO MOBBIIIEHNE OCBEIOM-
JIEHHOCTH O PO/IY METAHOJIA, O €T0 KIVHNYECKIX IPOSAB/ICHIAX Y Te-
panuy, a TakKe obHapyxeHue danbcyuuKaLyy aIKOroNbHbIX Ha-
IIUTKOB C IIe/IbI0 IPeJOTBPAIleHNA OTPABIEHNIA METAHONIOM.

1. Kysrenos O. A., ®efopos A. B. Octpoe oTpaBiieHMe MeTaHONIOM C O/1arOIPYATHBIM MCXOOM (Cepyis KIMHMYeCKIX HabIoeHuit) //

Hapkomorns. 2019. Ne 4. C. 64-67.

KnuHunuyeckue n annpemmuonoruyeckue 0co6eHHOCTH KOpuy B3poChnbix

OntaH Vinbsa Cepreesuy, CTyaeHT;
Mamepnos Camep CapBapoBuy, CTyAeHT
HayuHblit pykosoauTtens: YysnHosa MpuHa BUKTOpOBHa, KaHANMAAT Nefarornyeckux Hayk, AoLeHT
TamboBCKUil rocyfapcTBeHHbIt yHUBEpCUTET uMehm . P. [lepxasuHa

Lenvio cmamovu ANANCA AHANIU3 COBPEMEHHO20 COCMOSHUS KPUMUUECKU BANCHOU O COUUYMA NPoOeMbl 3a6071€8aHUS BUPYCOM KOPU
B83pOCTIbIM HACeeHUeM, 071 KOMOopo2o npomexanue 0anHoi 60ne3HY Kpatie HeOIA0NPUSMHO Ompaxaemcs Ha Pusuueckom 300posve. Onu-
cavl makue 8ajxcHvle acnekmvl 0AHHO020 UHPEKYUOHHO20 30071eBAHIUS OMHOCUMENHO 63POCTIbIX, KAK €20 CUMNIOMATNUKA, UCIOYHUK, HYMb
nepedauu, KOHMAzU03HOCHb, IMANbL meueHuss, PopMvlL NPOSBEHUS U Pakmopvl sPdexmusrozo neuenus. Coenan 6vi600 0 KpumMuHeckoil
BANCHOCMU BAKUUHONPOPUNAKMUKY 0717 60PbObL ¢ OaHHbIM 3A007Ie6AHUEM.

Kntouesvie cnosa: kopy, supyc xopu, kopw y é3pocnvlx, Measles morbillivirus.

MHaMMKa 3a00/IeBaeMOCTH KOpblo B EBporie 3a mocnegHue fie-

CATUNETHA BBISBIBAET MOBBIIIEHHYI0 03a60YEHHOCTD CO CTO-
ponbl BcemmpHolt opranusanmy 3pgpaBooxpaHeHnus. CTaTUCTHKA
3a0071€BaeMOCTI KOPbIO ABJIACTCA HEYTEIIUTEbHON U A Hallelt
crpanbl. 2019 rop cranm XygummMm 3a BCKO COBPEMEHHYIO MCTOPMUIO
Hallell CTpaHbl MO KOMMYECTBY 3apeTMCTPUPOBAHHBIX CIydaeB
kopu. C 2020 o 2022 rompr 3a6071eBaeMOCTb KOPBIO CHIDKAIIACD,
opHako B 2023 roxy CHOBa HAOMIOJAETCS PEe3KMIT CKAYOK B KOMM-

YecTBe 3aUKCHPOBAHHBIX CTy4aeB 3apaKeHNsA B AeCATKM pas Io
CPaBHEHMIO C TIPOLUIBIM TOflOM. B cBA3K ¢ aTuM IpefcTaB/AeTcs
aKTYaJIbHBIM U BXHBIM IIPOBeJieHNe HAyYHBIX MCCIEHOBAHMIL IO
JIAHHOIT IIpOO/IeMe U ee COBPEeMEHHOMY COCTOSHMIO.

Cpeayt BeIymIMX OTEYeCTBEHHBIX CIIEIMaIMCTOB, 3aHMMAI0-
myxca Ipo6neMoit 3a60meBaHus KOPbI0 B3POC/IBIX, MOXHO BbI-
pemuts  [X. Vl6parmmosy, C.J. Axmenosy, A.A.Taparesosy,
C.B. MamerjoBa (mpoBenyt MacIITabHOE MCCIEAOBaHNe BO3PACTHOI
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CTPYKTYPBI U IPOAHATM3UPOBA/IN KIMHUYECKE 0COOEHHOCTI IIPO-
TeKaHus 3abonmeBaHust y B3pocnbix), V1. A. ViBanosy, XK. B. Iloxe-
xeBy, M. C. KosnoBy (feTambHO OmMcanmyt TeopeTHdecKye acTeKThl
TeyeHMA Kopu y B3pocnbix), I1. V. XKypasnesa, M.II. KocTnHosa,
H.H. ®uatoa (1poBem KpyIHOe UCCTef0BaHIe 110 CPaBHUTE/b-
HOMY aHaJIM3Y Pas/IuNil B ypPOBHE aHTUTEN K KOPI Y B3POCTIOTO Ha-
CeNeHNsT) U IPYTHX.

[lop TepMUHOM «KOPb» B MEAMLVIHE IIPUHATO OHVIMATb OCTPOE
BBICOKOKOHTATM03HOE MH(MEKIMOHHOE BIPYCHOE 3a00/IeBaHIe T0-
BBILIEHHOM CTeIeHN 3apasHocT (mopaxaer 9 u3 10 KOHTaKTHPO-
BABILVX JIIOJIEIT C MICTOYHVKOM MHbeKimm). Bo3bynurens janHoro
3abonesannus — Bupyc kopu (Measles morbillivirus) [1, c. 99]. Ot-
JIMYNTETbHBIMY XaPaKTEPUCTUKAMM KOPY SABJIAIOTCA TaKMe CUM-
IITOMBI, KaK 3HAYMTe/IbHOE MOBBIIIEHVIE TeMIIEPATYPBI Te/la, BOCIIA-
JieHVe BepXHIX bIXaTe/IbHBIX ITyTell, IPOsAB/IeH) e KOHBIOHKTUBITA,
BOCIIA/IEHEe C/IMBMCTBIX 000/I0UeK MOMOCTH PTa, OOLIAst NHTOKCH-
KaIys OpTaHu3Ma, IPOsIB/ICHIIE CHIITY Ha KOXe.

ChInb TIpu KOPY Ha Tejle B3POCTIOro YelloBeKa HOCUT Ha3BaHIeE
«KOpeBas 3JHAHTEMa» ¥ IPOABJIAETCA JOCTATOYHO KpPYIHBIMIU
APKO KPAacHBIMU IIATHAMM Ha Koke. ChIIIb BO3HMKAET Ha MATKOM
U TBEPLIOM Hebe, PacIpOCTPAHSSACH Ha BCIO KOXKY /IMIIA, A 3aTeM ITe-
PEeXOUT Ha BCIO TOBEPXHOCTD TY/IOBHIL[E 3a00/IEBILErO.

Oco6y10 OnacHOCTb JJAHHBII BUPYC IIPEeCTABIAET I B3pOC-
JIOTO HACeJIeHNsI, KOTOpOe TePEHOCUT 3a00/IeBaHIe KOPbIO B Pasbl
TsDKeIee, 4eM IeTI. Bupyc Kopu nepefjaeTcs OT 4enoBeKa K 4e/IoBeKy
BO3[[YLIHO-KaIle/IbHBIM ITyTeM — 4epe3 BbIe/eHle 3apaKeHHbIM
4e/I0BEKOM BMpPYCa BO BpeMA KalULA WIM YNXAHUA. JapakeHHbII
KOPBIO YeTIOBEK CTAHOBUTCS He3aPasHbIM /LI OKPY)KAIOIVX JIIOfiel
C TIATOTO JHSI IIPOSIB/IEHNS XapaKTEPHBIX IS 3a007IeBaHVIS TIATHY-
CTO-TIAITy/Ie3HBIX BBICHITAHMII [4, c. 70].

Teuenne Kopu y B3pPOC/IBIX TPOVICXOZIUT B YETHIPE STATIA:

1. VIHKy6armoHHBIi (B pa3HbIX MCTOYHNMKAX YKa3aHbI IEPUOTbI
6o 7-21 genb, mubo 8-17 nHen);

2. KarapanbHblii, BO BpeMs KOTOPOT0 MPOAB/AITCA HETOCpes -
CTBeHHbIe CUMIITOMBI MH(eKIMH (Kalieb, TOBLIIIEHHAS TeMIepa-
Typa, HACMOPK);

3. IIurMeHTALVIOHHBIN, KOTOpBIA XapaKTepU3yeTcs OOWIb-
HBIMI IIO3TAIHBIMM 9PUTEMATO3HBIMM BBICHIIAHMUAMM HA TeJe 3a-
PaXEHHOTO0 1 Ja/IbHeliIel] IUTMEHTaLel, IeTyIIeHIeM;

4. PexoHBasnecIieHI[IOHHBIIT, BO BpeMs KOTOPOTO ITPOUCXOANUT
BBI3[JOPOBJIEHME YeTIOBEKa.

[l B3pOC/IBIX 3apaKeHHBIX XapaKTepHO ATUIINMYHOE IIPOAB-
JIeHIe KOpH, KOTOPOe MOXKET OBITh BBIPAKEHO B Tpex popmax —
cTepTas, reMopparuyeckas, runeprokcudeckas. [lepsas spmseTcs
Hanbostee JIErKoit 1 He HeceT 0c000 TSHKKIX MOCTENCTBIUI 1A 310~
POBbA YenoBeKa. Bropas ke, HAPOTUB, MOKET IIPUBECTH K JIeTalTb-
HOMY UCXOJY BBUJTY CUIbHBIX KPOBOUSIMAHMIL, OfHAKO IIPU YCIOBUM
CBOEBPEMEHHOM U KauyeCTBEHHOJ TOCIMUTANMN3ALMN C TPAaMOTHONM
IIPOrPaMMOIi JIeUeHMs 3apKEHHbII MOXKET MMETb IOI0KUTEIbHBII
HPOTHO3 Ha BbI3OpoB/eHye. HakoHerr, TpeThbst popma Kopu BO3HNU-
KaeT TIPY SIPKO BBIPKEHHOI MHTOKCUKAI[UM OpTraHu3Ma 60IbHOTrO
¥ BIeYeT 3a cO00i1 OTPOMHBIE PYCKIL /IS 3H0POBbS YeTIOBeKa BBULY
TIOBBIIIEHNA TeMIIepaTypsl Tena o 40°C u Bblllle, BO3MOXKHBIX IIPO-
SIBJIEHWII JIbIXATE/TbHOII 11 CepHieYHON HElOCTATOYHOCTH (4, C. 64].

I71s1 60/BIIMHCTBA B3POCIIBIX, 3aPKEHHDBIX KOPBIO, XapaKTePHBI
CTIERYIONYIe CUMIITOMBI:

1. TloBblieHHas c1aboCTh, 3ATOPMOXKEHHOCTb U TIOTIMBOCTB;

2. TlposBneHne KOHDBIOHKTMBMTA, Kalllelb UIM YacToe UU-
XaHIe, 3a/I0)KeHHOCTb HOCA I T.[I.;

3. Hapymenne sTanHOCTY BBICBIITAHMIL 1 TUTMEHTALMN OTHO-
CUTETIBHO JeTeit [2, ¢. 36].

Ecnut roBopnTb 0 IedeHnn JaHHOTo 3a007IeBaHis, TO Ha TAHHOM
9Tale pasBUTUA MEIMUMHBL ero He cymecTByeT. OOBIYHO ycumus
MEULIMHCKOTO IIePCOHANa MpY OOHAPY)KEHNMM OOMBHOIO KOPBIO
HaIpaB/ieHbl Ha O0/IerdeHne CUMITOMATUKI 1 60pbOY ¢ BO3MOX-
HbIMI OCTIOKHeHUAMI. KiodeBbiMu dakTopamt apdeKTHBHOCTH

>69 I —— 272

64-68 I 0 4
5963 I 2, 7
5458 I 3,39
49-53 I 1,9
44-43 I 1,53
3943 I 1,01
3438 I 0,91
29-33 N 0,76
2428 NN 0,3
19-23 S 0,58
0 0,5 1 1,5

2 2,5 3 3,5 4

Puc. 1. YpoBHM aHTMTEN K BUPYCY KPOBU UCTILITYEMBIX B 3aBUCUMOCTH OT ux Bo3pacta (B ME/mn)
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B JIAHHOM IIpOIlecCe UIPAIOT CBOEBPEMEHHAs peaKIMsA Ha CUM-
ITOMBI, OBICTPass TOCHUTANU3ALNUA M USOMALMA OONBHOTO, IIpa-
BIIbHO paspaboTaHHAs IPOrpaMMa IedeH st 1 MITHUMMSALIN KOH-
TAKTOB HO/IBHOTO C OKPYKAIOIVM MIPOM.

Oco6blit Hay4HBII VIHTEpPeC MPENCTaB/IAeT UCCIeOBaHNIe pas-
MUYl B YpOBHE aHTUTEN K BUPYCY KOPM Yy B3POCTBIX, HpOBe-
menHoe B 2019 ropy rpynmoii crenyuanucToB IOJ PYKOBOCTBOM
I1.J1. XKypasnesa. Tak, ObUI POaHATU3MPOBAH YPOBEHb HPOTHU-
BOKOPEBBIX aHTUTeN y 1599 yemosek (1268 sxeHmuH 1 331 Myx-
4J[Ha) B BO3PACTHOM AuarnasoHe or 19 o 69 et (11 Bo3pacTHBIX
TPYILI), KOTOPBII IIPM YCpeAHeHNy IToKa3as 3HadeHue B 85%. CooT-
BETCTBEHHO, aHTUTEeNMA K KOPY OTCYTCTBOBANU NIIb y 15% mcIbl-
TyeMbIX. JJaHHBIiT TOKa3aTenb 00yCIOBIEH MaCIITabHON TPOTUBO-
KOpEBOII BaKIMHaI[yell HaceneH s cTpaHsl B 1968 ropy [3].

IIpoBenieHHOE MCCIENOBaHME TaKKe TO3BOINIIO C/Ie/IaTh aHAIN3
Koppensaiyy (akTa HalMdyA aHTUTEN K BUPYCY KOpU C TeHpep-
HBIMJL U BO3PACTHBIMM XapaKTepUCTUKAMI YesloBeKa. Tak, oKasa-
JIOCh, YTO IPYIIIA, B KOTOPOIl HAOMIONA/ICS HAUMEHBIINIT IPOLIEHT
TIOfieli ¢ IPOTMBOKOPEBBIMI AaHTUTENAMM, — STO MY>KYMHBI B BO3-

JIureparypa:

pacte 54 et u crapiue. PesynbTaThl MccefoBaHnsA CHENMaTNCTOB
B 00/1aCTI KOPPESILIMI BO3PACTA Ye0BeKa C HAMIYIEM B €T0 KPOBH
AHTUTEN K BUPYCY KOPY ITPefICTaB/IeHbl Ha PUCYHKe 1.

Ilomy4eHHbIe Pe3y/IbTaThI CIEyeT YIUThIBATD IIPU pa3paboTke
U BHEJIPEHVN HPOrpaMM BaKLMHOIPOPUIAKTUKI HaCeNEHNs U CO-
TPYAHUKOB KOHKpeTHoro npepnpuatud. [lo MHeHuwo uccnenosa-
Ternell, B CTyyae, ey MPOBECTH MacCOBOE MCCIeloBaHMe COTPY-
HMKOB Ha Hajuuye aHTUTeN K BUPYCY KOpM He IIpefCTaBAeTCH
BO3MO>KHBIM, TO B IEPBYIO 04epeb HeOOXOAMMO IIPOBECTI COOTBET-
CTBYIOI[YIO BAKLMHALMIO JIML] B BO3PACTHOM Jinanasone 19-23 jer.
Crepyiolas Ipymnna i, B OTHOLIEHUY KOTOpoil 6yaeT HeoOXo-
MO ITPOBECTH BAKI[MHALIMI0 — COTPYSHMKN B BO3pacTe 24—48 jier.
HaxoHer, B oc/egHIOK0 0Yepeab BAKIMHIPOBATh OT KOPU HEOOXO-
IVIMO COTPYHMKOB cTapiue 49 fet.

Ec/n roBOpUTD B 1j€710M 0 pOrpaMme BaKIMHOIPO(UIAKTIKH,
TO Ha CETOIHSAIIHNI IeHb MUMEHHO BaKIVHALINA SBJIIETCS TIABHBIM
U €IVIHCTBEHHBIM OPY)KMEM IIPOTMB KOPHU: TONBKO 3a IOCTIeJHIE
20 neT, o auHbIM BO3, BakimHa 0T KOpy criacia xusHu Honee 55
MUUIMOHOB Y€JIOBEK.

1.  AHaju3 BO3PACTHOII CTPYKTYPhI ¥ KIIVHIYeCKIe 0COOEHHOCTI TedeHNs KOpU y B3POC/IBIX Ha coBpeMeHHOM arare / I. X. J6pa-

rumoBa, C. V. AxmenoBa, A. A. Taparesosa, C.b. MameyoB // CoranbHo 3HauMMble M 0000 omacHble MHEKIMOHHBIE 3a607e-
BaHusA: Matepuanst VI Beepoccuiickoit MeXAMCIMITIMHAPHON HAayYHO-IPAKTUYECKOil KOH(EPEHIMN ¢ MEeXIYHAPOIHBIM y4a-
crrieM, Coun, 30 oxTs16pst — 022019 ropa.— Kpacuopap: Hosauus, 2019.— C. 99-100.

2. OcobenHocty TedeHnst Kopu y B3pocibix / V1. A. ViBanosa, JK. b. Tlonesxesa, M. C. Kosnosa [u gip.] // Jlevaumit Bpas.— 2018.—

Ne11.—C. 36.

3. Pasmuuus B ypoBHe aHTUTeN K BUpycy Kopu y B3pocbix / I1. V1. XKypasnes, M. I1. Koctunos, H. H. ®unatos [u gp.] // Bakxuyuxonoryusa

KaK 0TBeT O1o7IorndeckyM yrposaM: COOPHIMK Te31COB MOTOBIX YUEHBIX B paMKaX HaYYHOI KOH(EPEHIMM ¢ MeXYHAPOIHDIM y4a-
ctueM, Mocksa, 18-20 anpern:t 2019 ropa / Ilon pegakuueit B. B. 3sepeBa.— Mocksa: MsgatenbcTso «Ilepor, 2019.— C. 44.

4.  Tomreirmua, A.II [TapameTpsl MMMYHUTeTa Y B3POCTBIX OONBHBIX KOpbI0 B cpaBHeHMu co 3gopoBbiMu / A.Il TomTsiruHa,
10.10. Anppees // Poccuitckmit ummyHonorudecknit xypran.— 2022.— T. 25, Ne 1.— C. 63-72.
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