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MATEMATHUKA

9PTEHIEB 3pKuHKOH AKabGaeBUY
MarucTpaHrT,
MeskayHapOaHbIM Ka3axXCKO-TYPEeLKUIl YHUBEpCUTET uMeHU XOoIxu Axmena sScasu,
Kaszaxcras, r. TypkecTaH

9KOHOMMYHBLIE PASHOCTHBIE CXEMbI
OJIS1 ITAPABOJIMYECKOI'O YPABHEHUMS

AHHOmauus. B cmamee ucciedyemcs 3KOHOMUUHASL NPOJOJIbHO-NONEPEUHAs. PA3HOCMHASL cXeMd 0711 MHO20-
MepHO020 ypasHeHus menaonposodocmu. Onpedesissemcs nopsdok paccmampueaemoti pasHoCMHoOU cxeMsl, ycma-

HasJiusaemcs ycmoﬁuueocmb cXemol.

Kntoueswie cnoea: ypasHeHue menﬂonpoeoaHocmu, IKOHOMUYHAsA pA3HOCMHAs cxemd, I’lOpﬂaOK annpokcuma-

uuu, ycmoﬁuueocmb cxemol.

Xopomo U3BeCTHO [1, 2], 4TO HesIBHbIE pa3-
HOCTHBIE CXEMbI JIsI OGHOMEpPHOro mapabo-
JIMYECKOTO YpaBHEHUS Oe3YCIOBHO YCTOUMBBI.
TMonbITKM 0606IIUTE MX Ha MHOTOMEPHBIN cyJaii
CTAJKMBAIOTCS C OOJNBIIMMMU TPYAHOCTSIMU. st
HayaJbHO-KpaeBoil 3aaun
Uy = k(ux1x1 + uxzxz) +f(tx,x), (1)
u(0,x1,%2) = uo(xy, X2), (2)
u(t, 0,x3) = py (¢, x2), u(t, a,x;) = up(t, x2), (3)
u(t, x1,0) = ps(t, x1), u(t, xq,b) = pa(t, x1), (4)
MIPU UCIIOJIb30BAHUM HESIBHOM Pa3HOCTHON CXeMbI
YMCIO omepanuii  OILEHMBAKIOTCSI  BEJIMUYMHON
~N3p-1,

3gecb — k = const > 0, (t,x;,x,) € G(t,x,x;) =
(0,T] x (0,a), (0,b), p — YMCJIO TPOCTPAHCTBEHHBIX
repeMeHHbIX.

OTclopa ciienyeT, YTO eC/iM [Jisi OMHOMEpPHOTO
ypaBHeHMSI TeIIONPOBOAHOCTM SIBHASI CXema
(YCJIOBHO YCTOWMYMBBIN) SIBJISIETCSI HEBBITOJHOM
MIPU UCIIOb30BaHMUM HESBHbBIX PA3HOCTHBIX CXEM
(6€3yCJI0BHO YCTOWYMBBIN), TO B MHOTOMEPHOM
caydyae (p > 2) HesBHbIe Pa3HOCTHbIE CXEMbI

CTAHOBSITCSI HEBBITOAHBIMU (B IJIaHE SKOHOMHO-
CTH, T.e. BpeMsl cueTa, KOJIMYECTBO MTepaluii,
00bEM 3aHMMAEMO JITOPUTMOM IaMSTU U T.II.)
10 CPaBHEHMUIO C SIBHOM Pa3HOCTHOM CXeMOJA.

HecmoTps Ha 3TU TPYAHOCTHU, IS MHOTOMEP-
HOTO YpaBHEHMS TeIUIONPOBOJHOCTY MOCTPOEHBI
abCOIOTHO YCTOMUMBbIE Pa3HOCTHbIE CXeMbI, KO-
TOpbIE MTO3BOJISIIOT BECTU CUeT C aroM t~h [3, 4].
g Takux pasHOCTHBIX CXeM ITPUOIM3UTeNbHOe
KOJINYECTBO OTlepaiuii, TpeGyeMbIX AJIs Iepexoaa
CO CJI0S1 Ha CJIo¥ paBHO ~NP. JTO O3HAuaeT, UTO
YMCI0 JEeiCTBMII B pacueTe Ha y3eJ IMpPOCTpaH-
CTBEHHOJI CeTKM He 3aBUCUT OT IIaroB
hgy,a=1,..,p,toe h, — Waru 1Mo NpoCTPaHCTBEH-
HbIM IlepeMeHHbIM. Takue cCxeMbl Ha3bIBAIOTCS
3KOHOMMYHBIMM Pa3HOCTHBIMMU CXe€MaMU.

MpbI 6yzeM paccMaTpUBaTh OJMH U3 TaKUX 9KO-
HOMMYHBIX PA3HOCTHBIX CXeM [IJIsT MHOTOMEPHOTO
YpaBHEHMS TeTIONMPOBOAHOCTU. OHO Ha3bIBAETCS
CXeMOli IepeMeHHbIX HaTlpaBiaeHuii. Huke npuBe-
IIeH MIabJI0H CXeMbl TIepeMeHHbBIX HallpaBIeHUii, B
KOTOPYIO BBeJleH MOJTyLeNblii cloit t = t + /2.
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T e

I=t+71/2

9 —
X

Puc. [11a6/I0H pa3sHOCTHO CXeMbI

CocTaBMM COTJIaCHO 3TOMY LIABGIOHY CIeayio-
IIYI0 PA3HOCTHYIO CXEMY

1 _ _
o5t (ynm - ynm) = MVpm + D2Yum + fam (5)

T B B R _
05t (ynm - ynm) = MYnm + DoInm + frum » (6)
rge pasHOCTHbIEe oIepaTopsl A;, A, olpeneseHbl

CIeyommum o6pasom
k
MYpm = h_% (yn+1,m - 2yn,m + yn—l,m): )

AyYam = hi%(.Vn,m+1 - Zyn,m + Yn,m—l): (8)
a ¥, OepeTcs Ha MOTYLIeNIOM CJIoe t .
BerumcnurenbHas mpoiemypa 1o cxeme (5), (6)
CKJIaAbIBAeTCSl U3 Iepexona CO CJI0sl t Ha CIIOW
t =t + /2 cornacHo ypaBHeHuIo (5) 1 manee me-
pexofi co ¢jios t Ha CJI0¥ t + T COIVIaCHO ypaBHe-
HMIO (6). Ha mepBOM 11are HeM3BECTHBIMU BBICTY-
MalT BEIWYUHBI ¥, C TOJYLEI0T0 C/I0S, OHU
HaXOJSTCS METOAOM IIPOTOHKM II0 HallpaBIeHUIO
X, TIyTeM 0obpaIeHns: pa3HOCTHOTO oreparopa A,
KOTOPBIIi COrnacHo (8) onpenpeneH Ha TpexToyeu-
HOM Ia6soHe. Ha BTopoM 1iare mpu repexoje Ha
CJIO t 4+ T HEU3BECTHBIMM BBICTYNAIOT J,,, OHU
HaxXOJSTCS IIPOTOHKOM, HO B IIONEPEYHOM X,
HampaB/JIeHny IyTeM obpalieHus omepaTtopa A, ,
KOTODBIV TaKKe OINpefereH Ha TPeXTOYEeYHOM
mabsione. Ipy 3TOM, U JIJIS IEPBOIA, U JJIsI BTOPOJA
MPOTOHMK MMEETCS AMaroHaJbHOeE MpeobyiajaHue,
TaK YTO MPOTOHKM YCTOMNUYMBEI, @ Pa3HOCTHOE pe-
LIeHMe CYIeCTBYeT U eAMHCTBEHHO.
YCTOMYMUBOCTD MPOJIObHO-TIOTIEPEYHO
CXeMbl MOXKHO MCCJ/IeOBAaTh METOIOM pa3zeneHus
repeMeHHbIX. [I7151 3TOTr0 MOJIOKUM
Ynm = eXp(iqxl,n + i’”xz,m) ,
Ym = pt;rYnm' VYam = pc’{r Ynmo )
TA€ Pgr, Pgr — MHOXMUTEIM POCTA FAPMOHMK Ha
IepBOM U BTOPOM mosymiarax. [loagcrasnsist ipen-
crasieHus (9) B (5), (6), Haxogum

2kt _,
1—%51112ﬂ
h3 2

!
Par =7 Vv
<1+2_k215m2_qh1>
h{ 2

(10

<1—2—kzrsin2—qh1>
h{ 2

Pf{r=m- (11)

1455 si
h3 2

VuutsiBas (10), (11), MOXXHO y6eaUTHCS, UTO
IIJIST JTFOOBIX TAPMOHMK M IPY JTIOOBIX IIIarax CEeTKU
BEpPHO HEpPaBEHCTBO |P¢}rpc'/r | <1.Takum o6pa-
30M, TIpU Tepexofie CO CJI0S Ha CJIOi OMMOKU B
HayaJdbHBIX AAHHBIX HE PacTyT M pPas3HOCTHas
cxema (5), (6) paBHOMEPHO U 6E3YCIIOBHO YCTO¥-
YyBa [0 Ha4aJIbHbIM AaHHBIM. MOXKHO TaKkske Ipo-
BEpPUTb, YTO AONOJTHUTEIbHBIN MPU3HAK YCTONUM-
BOCTM 10 MIPaBOJi YaCTU BBITIOJHSIETCS HA KaXXA0M
U3 TMOJAyllaroB II0 BpeMeHM, T.e. Pa3HOCTHas
cxema (5), (6) TakKe yCTOIUMBA 110 MPABOi YaCTH.

Temneppb BBISICHMM, KaKOM IOPSIAOK aIllIPOKCH-
Maluyu MMeeT paccMarpuBaemasi HAMU Pa3HOCT-
Has cxema. [IJIs 9TOro BbIUTEM U3 ypaBHeHUS (5)
ypaBHeHMe (6), TOrAa MoTyunuM

Ym = %(5)nm + Ynm) - %Az(ynm - ynm) . (12)

CxnappiBast ypaBHeHus (5), (6) U ITOACTABISS B

HUX BbIpakeHMs (12), Moaydynum
%(5’\nm - ynm) = %(Al + AZ)(ynm + ynm) -
EAlAZ (ynm - ynm) + fnm . (13)

[Ipepmnocnenuuit uneH B IpaBoit yactu (13),
Tocie pasjoskeHust B psan Teitopa, MOKeT ObITh
anmnpoKCUMUPOBAH BbIpaXXeHUEM Tzu@:()(fz).

4
OcranbHble uieHbl B (13) COBMagamwT C CUMMET-
PUYHBIM BapMaHTOM CXe€Mbl, KOTOpasi MMeeT I10-
papok anmnporeumanuu 0 (12 + h? + h3). Tem ca-
MBbIM, MPOJIOJbHO-TIONIEpeYHasl CXxeMa MMeeT BTO-
POJi MOPSIIOK TOYHOCTU 110 BCEM TTepeMeHHbIM.

Tenepsp 3aiiMeMCs C allIpPOKCUMalLMEN TPaHNY -
HBIX yCJIOBUIA (3), (4) 151 PO OMBbHO-TIONIePEeYHOM
cxembl. [Ipu pemenunu ypaBHeHUS (6) OTHOCU-
TeJbHO P, HEOOXOAVMO UCIIOIIb30BATh IPAHUY-
HO€e YCJIOBME Ha CTOPOHAX MPSMOYIOJbHUKA X, =
0 u x, = b. B 3TOM citydyae MOXKHO ITOJIOKUTb, YTO

Ino = U3 (f' xl,n)'yn,M = M4(f, xl,n)' (14)

Ilpu pemienuu ypaBHeHUSI (5) OTHOCUTEIHHO
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Vpm HEOOXOIVMMBI TPAHMYHBIE YCJIIOBUS HA CTOPO-
Hax x; = 0 U x; = a. 751 MX TOIydYeHUsT HeoOXo-
IVIMO BOCIIONb30BaThCsl ypaBHeHMeM (12), Torma
uMeem

Yom = %(ﬁl,m + .Ul,m) - iAz (.al,m - #1,m)x (15)

Ynm = ;(.az,m + #z,m) - EAZ (ﬁz,m - .Uz,m)x (16)
rne m=1,..,M—1. 3TU TrpaHUYHbIE YCIOBUS
06ecIieuuBaiOT IOTPENIHOCTh aIPOKCUMALIN
0(t% + h? + h3).

[IpoBegeHHOE MUCC/IelOBaHKE aNlIPOKCUMALUN
M YCTOMYMBOCTM TOKa3bIBaeT, uTo cxema (5), (6)
6e3yCJI0BHO CXOmMTCA B HOpME || - ||, , Tpyu 3TOM B
MIPSIMOYTOJIBHO 0671aCTV Ha PaBHOMEPHOI CeTKe
Y IpU TPAaHUIHBIX yeaoBusX (15), (16) pasHocTHAs
cxema umeeT TOYHOCTL O(t?+h? +h2) Ha

pelIeHnsIX ¢ HeMmpepbIBHBIMY TSITHIMU ITPOU3BOJ-
HBbIMA.
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XUMHUA

3AXBATKHH Anekcanap IOpbeBru
Poccust, MockoBcKast 06/1acTh, T. Bayammxa

KUHEPTUS

AHHomauus. Paccmampugaemcst 8onpoc 3gonioyuu mepmuta I. JletibHuya «x#ueas cuna» 8 KoHmekcme me-
mooonozuyeckoli npobaemMbl COOMHeCeHUS MEMOO08 BbIUUCIEHUS! IHEP2UU 0BUMEHUS 8 KAACCUUECKOLl U pesismu-
sucmckoli pusukax, u nocmynama A. diiHiwmetiHa 0 KOHEUHOCMU CKOPOCMU J8UMCEHUS 8 NPOCMPAHCMEE.

Kntoueswie cnoea: JHepeus, KUuHep2usl, apacepzwl, Ko/iuyecmeo aSLDfCEHLl}'l, macca, cuad, MOuwHoOCmMo, npeaema-

Has CKopocme.

BnepBble TEePMMUH «3HEPTUST» (EVEPYELX) UCTIONb-
3yeT Apucrotens (384 — 322 IT. IO H.3.) OJIs
0603HaUeHMsI TTOHSTUSI JeITeIbHOCTU 10 pean-
3allMM Yero-ambo, UTO TaK WIM MHaUe IPUBOIUT K
onpenenéHHoOMy pe3ynbraTy. ComepskaHue Tep-
MMHA «3Heprusi» ApUCTOTeNb PACKpbIBAeT uepes
IPYTOil TEDMUH «9HTEJIEXUS» — aleKBATHBI repe-
BOJI KOTOPOTO TaK A0 CUX MOP U He HalifeH.

CymiecTBoBasia ereHaa, YTo mepeBOgUYMK, UTa-
JIbSTHCKUIA TIMCaTeIb-TyMaHUCT DpmMojiao Bap6apo
(1454 - 1403) npoman AyIIy AbSBONY IJISI TOTO,
YTOOBI TOT IIOMOT €MY ITEPEBECTU CJIOBO «IHTEJIe-
xusi». YeM 3aKOHUMJIACh MUCTOPUSI MbI HE 3HAaeM, HO
HaJe>KHOTO TTepeBojia 3TOTO CJIOBA TaK U He Cyllle-
CTBYeT 00 cux nop /1/.

B KoHTeKcTe COBpeMeHHO MOHMMAHMSI 3Hep-
MU, MbI MOK€M KOHCTaTUPOBATh, UTO APUCTOTEb
ITIOHMMAJI IO, «9HEeprmei» neincTyme, KOTOPoe Bce-
Ila 3aKaHUYMBAETCS Pe3yJbTaTOM, YTO COOTBET-
CTBYeT COBPEMEHHOMY TOHSTUIO «KMHepTrusi». Ho
KpOMe 3TOTO, I0oA, SHepruen ApucToTenb TOHMMAI
¥ HepealM30BaHHYI0 NOTEHIUIO K Ae/ICTBUIO, KO-
TOpasi CerOOHSI COOTBETCTBYET MOHSTUIO «ITOTEH-
LMaabHas SHeprus» (mpaceprust) /2/.

B 1691 r. Tordpun Jleitouury (1646 - 1716), pas-
BMUBAsl MUAeM KapTe3MaHCKO MexaHMKu Jlekapra
(1596 — 1650) BBOONT MOHSITUE «KUBAsI CHIa», KO-
TOpast IO BJIO(KEHHOMY B HeEro (Gu3uuecKoMy
CMBICJTY COOTBETCTBYET apUCTOTEIeBCKOW «3Hep-
TUW», U oTIpefesiseT eé Kak Ipou3BeleHe MacChl
Tesa Ha KBaJpaT ero CKOPOCTU:

«.. IO3TOMY He YOUBUTENbHO, YTO SHEPIUU
(’KMBBI€ CUJIBI) IBYX PABHBIX TEJT OTHOCSITCSI HE KaK
CKOPOCTH, @ KaK MPUYMHBI WIN AEICTBUSI CKOPO-
CcTell, a WMMEHHO Kak TMPOU3BOAMIIMEe WU

MPOU3BOJIMMbI€ BBICOTHI UM KaK KBaApaThl CKO-
pocteit» [2, c. 124].

B 1784 r. Jlazapp KapHo (1753 - 1823), orer
Camgu KaphHo (1796 — 1832), aBTOpa M3BECTHOIO
TepMOAMHAMMUYECKOTO «1IVK/Ia KapHo», B aHOHUM-
HOJi paboTe «OIbIT 0 MalllMHAaX BOOOIEe», IpemJio-
KMJI paccCMaTpuBaTh PasHULy MeXIY OBYMS CO-
CTOSTHUSIMU «KUBOJ CUJIbI» KaK YIBOEHHYIO <«KU-
BYIO CUTy»: 2PV = mu,? — mu,? /3/.

B 1829 r. I. Kopnomnunc (1782 — 1836) omHOBpe-
meHHO ¢ JK.-B. [ToHcene (1788 — 1867), onupasich
Ha MaTeMaTu4ieckoe pemeHue JI. KapHo, BBOIST B
060pOT BMECTO «KMBOJ CUJIBbI» TEPMUH «paboTar»
orpeieisisi €€ KaK IOJOBUHY «KUBOM CUJBI» (I10
Jleii6HMITY), MM KaK Pa3sHUILy dHepruii (mo Apu-
CTOTENI0) MEXIY OBYMSI COCTOSIHUSIMM Tena: A =
14Pv. OTKyzma B COOTBETCTBUMU € TeopeMolt KapHo
A = Yo(muy? — mu,?) = Yamu,? - Yamu,?, roe Bbipa-
sKeHye Yamu? moyumio Ha3BaHMe «9HepIrusi» Tejia
Maccol m mepeMeniamIerocs: B IpOCTPaHCTBE CO
CKOPOCTBIO U /4/.

Tak, 9TOT BBIBO, IBYX (DPaHIIy3CKUX YUEHBIX, U
BOILIIE/ B COBPEMEHHYIO KIaCCUUYECKYI0 MEXaHMUKY,
OCTaBasiCh €€ KPaeyrojibHbIM KaMHeM I10 Ceii AeHb.

B coBpeMeHHOJ Kaccuueckoit ¢gusuke sHep-
TS Tejla, MacCoii M ABUTAIOLIET0CsI CO CKOPOCTBIO
u, oIIpenessieTcs U3 BhIpakeHus [1]:

E=(m*u*L)/At=p*u (1)
rae E — kuHeTnueckas sHeprus tena (Ix);

m — macca tena (Kr);

U — CKOPOCTb IBIDKeHUSI Tena (M/C);

L — nyTb IpOiIeHHbIN TeJIOM 3a MHTEPBaJl Bpe-
MeHU At (M);

At — MHTEpBaI BpeMeHH, 3a KOTOPOE TeJjIo Mpe-
onmosnesaet nyTh L (C);
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p = m * U — KOJIMYECTBO ABMKEHUS TeJla MacCoi
m (kr*m/c) /5/.

[laHHBIV MeTOA, pacu€Ta MIPUMEHSIETCS B ClIeny-
IOIINX CTyvasx:

1) Teno OBMXKETCS C MOCTOSTHHOM CKOPOCTBIO
Ha MPOTSDKEHUM BCEro MCC/IeyeMOro MHTepBaia
BpPEMEHH;

2) Teno ABUXKETCS C IepeMeHHOM CKOPOCThIO,
Y BBIUMUJISIETCST SHEPTUS IJ151 3HAUEHUSI MTHOBEH -
HOI CKOPOCTM B MCCIeIyeMOl TOuKe IBVKeHUS,
T.e. COOTBETCTBYET IMOHSITUI0O «MTHOBEHHAsI 3Hep-
TUSI».

st ymo6cTBa OTVIMUEHUSI SHEPTUU ABVKEHUS
OT MHBIX (DOPM 3HEPTUM TIpe/IJIaraeTcs AJ1s1 BbIUMC-
JIeHUSI MeXaHMUEeCKO IHepTruM MCIOAb30BaTh
TEePMUH «KMHEepPrus» (OT KUHeTHu4YecKasi 3Heprus) ¢
0003HAYEHMEM JIATUHO-KUPUTMUECKOV OYKBOIA
«K», TOrma MexaHu4vecKkasi SHeprys JBVKYIErocs
Tejla, B paCCMOTPEHHBIX BbIIIE YCIOBUSIX, BBIUKC-
JISIeTCS U3 BhIpaKEHUSI:

K=m*u? 2)

B cnyuae onpeneneHust KuHepruu (SHEPrUn) B
KOHIIe MYTU AJ151 IBVMOKEHUS C YCKOPEHUEM MOKHO
BOCII0/Ib30BaThCSI BbIpasKeHMEM :

K=m®*a*L 3)
T7e a — ycKopeHue (M/c?);

L — nyTh NpOiAeHHBIN CUCTEMO C yCKOPEHUEM
a(m).

Oco6EeHHOCTDb MCITOb30BAHMS BhIPAKEHUS (2)
” (3) B TOM, UTO BbIpakeHMe (2) MOKHO MCIIO0JIb30-
BaTh B 000MX CyYasix, ¥ IPY ABUKEHUN C ITOCTO-
SIHHOJ CKOPOCTBIO, U TIpU ABWKEHUU C YCKOpe-
HMeM, B TO BpeMs KaK BbIpaxkeHue (3) MOKHO UC-
MOJIb30BaTh TOMIBKO MPU IBMKEHUM C YCKOPEHUEM.
JTO yCcl0BME TOBOPUT O TpaHMUIaX NMPUMEHSIEMO-
CTU MaTeMaTM4YeCcKOoro arrmapara Ipy ONMMUCAHUU
(busmueckux SBICHMIA.

B ciyuae, ecin Tesio OBUKETCS C TTIepeMeHHOl
CKOPOCTBIO B MHTepBaje 3HauYeHUil u; + Uy, C MOo-
CTOSSHHO MEHSIOIIMMCS YCKOpeHuem /6/, To,
KUHeprus (3Heprus) 5TOro Tejia BbIUYUUISIETCS U3
BBIPAKEHMSI:

K=m™*%5(u,2 + uy?) 4)

IMpru; =0

K = Yamu? (5)

Takum o6pa3oM, COBpeMeHHasl KjiaccuyecKas
(usrka BIUMCISET KUHEPTUIO (IHEPTUIO) ABILKY-
11erocs Teja B TPeX pasHbIX COCTOSTHUSIX:

1) IBWKeHMEe C IOCTOSIHHOM CKOPOCTBIO U =
const: K=m * u?;

2) [BVDKEHME C YCKOpPEHMEeM [Jisi MTHOBEH-
Hoit ckopoctu uipu du —»0: K=m*u’=m™*a*L;

3) [OBWXKeHME C TIepeMEeHHOI CKOPOCTbIO
U; # Uy B YCIOBUSIX T€peMeHHOTO YCKOpEeHMUS:
K=m*¥2(u® + u?), mpm u; = 0 K=m * Yau,? /7/.

B Hacrosee BpeMs, K COXaJle€HMIO, BO BCeX
cydasx 6e3 MCK/IIOYEHUS] VCIIOMb3YEeTCS TOJIbKO
TPeTUii BapMaHT BBIUYMUCIEHUS, 6e3 OObSICHEHMS
MpUYMH. B pe3ynbraTe TaM, rge Hafio BbIUUCIUTH
(haKTHMUECKyI0 SHEPTUIO TeJla, B KOHIIEe ABVKEHMS
WJTU TIPY ABVDKEHU M C TIOCTOSTHHOV CKOPOCTBIO, BbI-
YUCISIIOT CPESHIOI SHEPTUI0 U3 MPEAIIONOKEeHUS
110 YMOYaHUIO, YTO B Hayasie MyTu CKOPOCTh Tejla
ObLIa paBHA HYJIIO, IO3TOMY IJIST ABVSKEHMUS C TIO-
CTOSTHHOJM CKOPOCTBIO BBIUMC/ISIIOT He (aKTude-
CKYI0 SHEpruIo Teja, a TONbKO €€ IMOJIOBUHY, 1A U
Mpy TMepeMeHHOM [OBMKEHUM 4YacTo TpedyeTcs
3HaTb He CPeHIOI 3HEpPruio Mo MHTepBaly IBU-
SKeHUSI MeXaHMYeCKOl CUCTeMbl, & MTHOBEHHYIO
SHEPruI0 B KOHKPETHO TOUKe MyTU NPOIeHHbIM
eo.

Takum 06pa3om, MOKHO KOHCTaTUPOBATh, YTO
Cco BpeMéH HploTOHA Hayka Tak M He OCO3Haa
NPUPORY MTHOBEHHOW KMHEPIuM (3HEPrum), 4to
TIPMBEJIO K OIIMOKe B BBIUMCIEHUM PabOThI, U BBE-
IEeHUIO B HAYYHbI 060POT HOHSTHMSI MOLUTHOCTM.

B HacTosiIee BpeMs MexaHMueckas pabora cu-
CTeMbl OIpenesseTcs Kak pasHMIla dHepreTuye-
CKMX COCTOSIHMIT B KPaiiHUX TOUYKaX MCCIeayeMOro
VMHTepBaia BpeMeHu [1]:

A=AE= E1 - Ez =m* 1/2(1112 - U.zz) = LoamAu? (6)

B 3TOM BbIpakeHUM U; U Uy, TPEICTaBIISIOT CO-
6011 MTHOBEHHbBIE CKOPOCTY CUCTEMBI B MOMEHTBI
BpeMeHN t; 1 ty, a (U;% — Uz?) = Au’® osTHOe U3MeHe-
HMe KBaJIpaTOB CKOPOCTei, uTo mipu u; = 0 a”Hano-
TMYHO BbIPAXKEHMUIO:

A =%m*a*L = LaF*L (7
rge F — cuita mo Bropomy 3akony HeroTOHa.

B pesynbTate, 13-3a HEBEPHOTO IIPUMEHEHUS
MeTofa pacuéTta, Mbl (PaKTMUECKM BbIUMCISIEM
JIAIITB TIOJIOBMHY PabOoThI 3aTpaueHHO Ha ITepeMe-
LIeHue CUCTEMbI B MpOCTpaHCTBe. [leno coBceM
TIJIOXO0, €CJTM MBI IIBITAEMCST BBIYMCTUTD PAbOTY CH-
CTeMbl, BUTAIONIYIOCS C MMOCTOSIHHOM CKOPOCTBIO
npu a =0, Toraa:

A=AE =%Yam*a*L=0

WHbIMU CJI0BaMM, COBpEMEHHBII METOJ, BBIUMC-
JleHus1 paboThl HE MOKET MPUMEHSTHCS [AJIS BbI-
YMCIeHUsT paboThl CUCTEMBI, TIeEpEMEIAONIEeNics B
MIPOCTPAHCTBE C ITOCTOSIHHOM CKOPOCTBIO.

Inst TOoro, 4To6GhI MPEOMOIETh 3Ty QYHAAMEH-
TAJIbHYI0 ONIMOKY COBPEMEHHONM KJIacCUUeCcKOit
busuku, paboTy HEOOXOAMMO PacCMaTPUBATh Kak
MIpoM3BeAeHlie MTHOBEHHOI KMHEPTrUM (SHEPIMN)
Ha UCCIelyeMblii MUHTePBaJl BDEMEeHMU:

A=K*At=m*u?*At (7
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A=m*u*L=p*L 8)

B aTom ciayyae pabora JODKHA M3MEPSIThCS B
II>x*c, a TIOHATMe MTHOBEHHOV KMHEepPIrum (SHep-
TUMM) COOTBETCTBYET COBPEMEHHOMY ITOHSITUIO
MOIIIHOCTY, KOTOpasi B HACTOsIlee BpeMsl BbIUMC-
JISIeTCSI, KaK OTHOIIIEHME paboThl K MHTEPBAJTY Bpe-
meHn (Bt = JIxx/c):

N=A/At 9)
N=F*u (10)
roe F — cuna o Bropomy 3akoHy HbloToHa.

K coskamenuio, mogo6HyI0, CTOIb HEOOXOAIMYIO
pedopmy Kitaccuueckoit GU3UKM, BPSII JIX YOACTCS
MIPOBECTY B 0603pMMOM OYAYIIEM, TaK KakK 3TO I10-
BJIEUET 3a CO6OI TepecMOTp MOHSATHUE CUJIbI, KOTO-
pasi CerofiHsI BIYMCISIETCS U3 BBIPASKEHUS :

F=m®*a (11)

DaKTUYECKHU Ke, ITI0 CBOei (U3UIECKOI CYyTH,
3TO MMITYJIbC JBWKEHMS, KOTOPbIi AOMKEeH pac-
CMaTpMUBAThCS KaK OTHOIIIeHMEe CUJTbI K MHTepBaIy
BpeMeHu [1]:

Y=m*a=F/At (12)
OTKyma cuia JO/KHA BBIUMCISATHCS KaK:
F=p=m*u (13)

VHBIMM CJIOBaMM, Cujia B HEOKJIACCUYECKOil
(busuke, 3T0 COBpeMEHHOE MOHSITUE «KOJINUECTBO
OBVDKEHUSI» /8/.

BBemeHue MOHSATHUSI MEXaHUYECKOTO MMITY/IbCa
Y, Kak OTHOIIIEHME CUJIbI K MHTEpPBaTy BPEMEHH,
MeHSeT METOIOJIOIMI0 OIpeneeHus] SHepruu u
paboThI:

K=Y*L (14)
A=K*At (15)
A=Y*L*At (16)
A=F*L (17)
K/Y =A/F (18)
A=K*(F/Y) 19)

B sToMm ciyuae KuHeprus mpuobperaeT pusu-
YyeCKMii CMbIJI SHePreTUUecKoro noTeHimana Tena
repeaBUralolerocsi B IIPOCTPAHCTBe TIOA, Heli-
CTBMEM MEXaHMUYeCKOTO MMITY/IbCa Ha PacCTOsTHIE
L, a pabora ompemensieTcss KakK 3HePreTUYeCcKuii
pesy/bTaT ABVDKEHME Tefla CO CpeHeli CKOPOCThIO
rnop, gericteueM cunbl F Ha paccTosiHne L.

Hazo oTtmaBaTth cebe oTYeT B TOM, UTO [10J06HAas
IepecTpoiika KaTerOpUITHOTO afnnapaTa Kjiaccude-
CKOVi pM3UKM MeHSIeT Bech €€ COBpeMeHHbI (PyH-
IaMEHT, M MOKeT ObITh CJIeICTBMEM JIUIIb TIy60-
KOT'O TIEPEOCMbIC/IEHMST €€ 6a30BbIX OCHOB.

PasButue ¢pusuku B KoHle XIX Beka mpMBeJIo K
POKIEHMIO TaK Ha3bIBaeMOI pensITUBUCTCKOM hu-
3MKU, KOTOPAst BOJIIOHTAPUCTCKM OITpenenuia rpa-
HUIIBI TIPUMEHSIEMOCTM METOMOB KJIaCCHMUYeCKOii
(3K B MHTEpBAIe 3HAUUTETBHO (<<) HUKE CKO-
poOCTM CBeTa, TIPUHSIB CKOPOCTb [ABVSKEHUS

ONTUYECKMX (OTOHOB 3a (UIUYECKUIT Hpemen
IBIDKEHUSI B TIPOCTpaHCTBe. HMKakux aprymMeHTu-
POBAHHBIX JOBOAOB 3TOTO pellleHNsI TPefCTaBIeHO
He ObIIO, KpOMe MaTeMaTUYECKMUX PaCCysKIeHUII O
HEBO3MOXXHOCTU CJIOXKEeHUSI CKOPOCTel NPy IABU-
>KEHUM CO CKOPOCTBIO CBeTa.

[IpencraBum cebe MCTOUHMK M3TyUeHMs GOTO-
HOB MepeIBUTAIONIECS B TIPOCTPAHCTBE CO CKOPO-
cThi0 cBeTa. O3HavaeT M HaJ0XKeHHOe OTpaHu4e-
HUe PeSITUBUCTKON (HU3MKOI Ha CJIOKeHMEe CKO-
pOCTeil MCTOUHMKA U UCITyCKaeMbIX UM (OTOHOB,
yTO (DOTOHBI HUKOT/IA He IOKUHYT CBOI MCTOUHUK?

Ecnu, kak yTBepskmaeT DMHINTENH, TaKOe CJIO-
>KeHMe HEeBO3MOXXHO, TO BIepeny Mo XOAy IBUKe-
HUS UICTOUHMKA HUKAKUX GOTOHOB HE MOXKET ObITh
B IIpUHIIMIIE, TAaK KaK CKOPOCTEN IMpeBbINIa0INX
CKOPOCTh CBeTa He CYIIEeCTBYeT, HO TOTAa BO3HU-
KaeT eCTeCTBEHHBII BOMPOC, @ HA UYTO B 3TOM CITy-
yae pacxomyeTcsi SHeprus MoiaydeHHas HOTOHOM
oT uctouHuka? OHa TO Kyja IpPU 3TOM JeBaeTcs?
Ho e1é 6e3ymHei cuTyaius ¢ IpOTUBOTIONOXKHOM
CTOpOHBI. IIOCKONMBKY  CKIaAbIBATh CKOPOCTU
HeJb351, TO Y BBIUMTATh UX TOXE HeNb3s, TO €CThb, C
MIPOTUBOTMOIOKHOW CTOPOHBI, TOKe HUKAKOTO ABU-
skeHUs1 (GOTOHOB He Oymer (?!). EouMHCTBEHHOE
HalpaBJjieHle, B KOTOPOM OHM MOTYT IOKMUIATh
CBOJ1 MCTOYHMK, PACIIOIOKEHO B IIJIOCKOCTU Iep-
MEeHIVKYISIDHON HampaBieHuo OBIbKeHus. Ho BOT
YTO YOMBUTEIbHO, OObEKThI HAXOMSIIMECS CEero-
IHS Ha Kpalo HaIluMX BO3MOKHOCTEl HabII0mIeH s
3a UX OBUKeHMEM, TI0 YPOBHIO KPAacCHOIO cMellle-
HMSI, JBUTAIOTCS yKe C IPeBbIIIeHNEM CBETOBOM
CKOPOCTH, HO 3TO He MellaeT UM OTIPaB/ISTh HaM
cBOM (OTOHBI, a TI0O COBPEMEHHBIM ITpe/CTaBIIe-
HMEM MbI BUAUM UX CO CTOPOHBI yIaJieHUsI O Hac,
OTKyzma (POTOHBI, B COOTBETCTBUM C ITOCTYIATOM
DMHIITENHA, TTOSIBUTBCSI HE MOTYT, B IIPOTMBHOM
olyyae OHUM OOJDKHBI ABUTAThCSI CO CKOPOCTSIMU
MPEBBIIAIIMMY CKOPOCTb CBETA.

CyliecTBYIOT 3KCIIePUMEHTAJIbHO TMOATBEp-
KIeHHbIe M3MepeHus ABWKeHUsT R-GoToHOB co
CKOPOCTSIMM, MPEBBIIAIIIMMY CKOPOCTh CBeTa.
Takum o06pa3oM, OrpaHMYEeHUs, HaJOKEHHbIE
DMHIITEITHOM Ha JIBMKE€HME CO CKOPOCTSIMU TIpe-
BBIMIAIOIIMMM CKOPOCTh CBeTa He 6ojiee yeM 3a-
OMy>)KIeHue BbI3BAHHOE HEIOCTaTKOM 3KCIIepu-
MEHTAJIbHbIX JAHHBIX Y TEOPETUUECKMMU 3a0/TyK-
IEeHUSIMMN.

B HacTosi1Iee BpeMs B peISITUBUCTCKOM Pusike
IIJIST OTIpefie/ieHUsT TIOJIHOM 3HeprUM BUKYIEeCs
37IeMeHTapHO} YaCTUIIbl MCIOAb3YeTCS BbIpaxke-
HMe DitHIITelHA [5, . 164]:

E=mg*c? (20)
Ie my — Macca IOKOSI JIeEMEHTAPHO YaCTULIbI;
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C — CKOPOCTb CBeTa.

He TpynHO BUIETD, UTO DVHIUTENH, 1151 BBIYMC-
JIEHUSI SHEPTUU OBVDKYIIEVCS 3JIeMEeHTapHON 4a-
CTHUIIBI, MCIIONb30Ba BbIpaxkeHue (2) Kiaccuue-
CKOVi GU3UKM IJIST OIBUKEHMUS Tejla C TIOCTOSTHHO
CKOPOCTBIO, C TOM JINIIIb pa3HUIIEei, UTO OH OTPaHU-
YUJT TIPUMEHSIEMOCTh CBOEN (POpPMYJIbI MCKITIOUM-
TEJIbHO CKOPOCTBIO CBETA, XOTS Kaaccuueckast Gu-
3MKa HMKaK He OrpaHNYMBaeT 06/1aCTh CBOETO BJIU-
SIHUSL, PacIIPOCTPaHSIS €0, B TOM 4Mc/Ie, ¥ Ha 06/1a-
CTMU TIpeBbIIIalol/ie CKOPOCTh CBETa.

BrnepBble DifHIITEIH obOpaIaeTcss K TeMe I0-
CTYTUPOBaHMST cKopocTy cBeta B 1905 1. B paboTe
«K anmexTpoguHamMuKe ABMKYIIUXCS Tel», TNe, B
YaCTHOCTU, OTMEYaeT:

«ITpu u = V (CKOpOCTH CBeTa) BCe ABVKYIIMECS
00BEeKThbI, HabII0gaeMble U3 <«IOKOSIIENHCI» CU-
CTeMbl, CTUTIONIMBAIOTCS U TIpeBpaNialoTcs B M0C-
Kue burypsl. [Ijis1 cCKopocTeii, TpeBbIIIaonnX CKO-
pocth cBeta (V), HalIM pACCYXOEHUS TePSIOT
CMBIC/T; BIIPOUEM, M3 AAJbHENIINX PacCy>KIeHUI
OyIeT BUIHO, UTO CKOPOCTD CBETA B HAIIIeH Teopun
(usmuecku urpaet posb OECKOHEUHO OOJbIION
CKOpPOCTH. SICHO, UTO Te ke pe3ylbTaThbl MOayYa-
I0TCS [JIS1 TeJl, HAXOMSIINXCSI B TIOKOE B «IIOKOSI-
mieicsi» cucteme, HO paccMaTpuBaemble U3 CU-
CTeMbl, KOTOpasi paBHOMEPHO ABUXKETCS.»

Takum 06pa3om, orpaHmdeHne, KOTOpPOe BBEI
ODIMHIITENH B CBOIO TEOPUIO OTHOCUTEIBLHOCTU [J1ST
CKOPOCTU CBeTa SIBJISIeTCSI BUPTyaJIbHBIM (YCJIOB-
HbIM), O3HAUAKOIIMM He KOHKPETHYI0 CKOPOCTh
CBETOBBIX (DOTOHOB, a aOCTPAKTHYIO HeoIpene-
JIEHHO OOJIBINYIO BEIVYMHY, HO IPU 3TOM ITPUBSI-
3aHHYIO MM K ITOHSITUIO «CKOPOCTh CBETA».

[IpenmenpHasi CKOPOCTh, B KaueCTBe KOTOPOIi OH
JMICIIONIb30BaJl CKOPOCTb CBeTa, TOHAL06MIach eMy
IJ1s1 000CHOBAHMS 3aBUCUMMOCTY BPEMEHMU OT CKO-
pOCTU IBVKEHMUS Teja B IIPOCTPAHCTBE, HA YEM U
TTOKOUTCS (PyHIAMEHT €ro TeOpUM OTHOCUTETHHO-
ctu [5, ¢. 17]. Hukakux ¢pusmyeckux OCHOBAHUIA
IIJISI CBOEro TIpenIioNioskeHUs] OH He TIPUBOIMUT,
OCTaBJISISl €ro JIMIIb MaTeMaTuMuyecKoil abCTpak-
LHuen.

B cBsi3u Cc 3TUM, MOXXHO KOHCTAaTMpPOBAaTh, UTO
HMKOTO OTpaHMYeHMs, Ha IepeMellleHle Tel B
IIPOCTPAHCTBE CO CKOPOCThIO CBETA, JIHIITEH He
BBOIIAJI, a JIMIITb MOJTYaIMBO COITIACHUIICS C 3a6ITy3K-
JIleHMeM, KOTOpoe IOopoawuia ero 3K30TuuYecKas
Teopusi.

[Ipu paccMOTpeHUM MPOO6IeMbl KUHEPTUM B
HEeOKJIacCHMUecKoil (pusuke Hemb3sI 060iTH CTOPO-
HOI1 BOIIPOC O 3aKOHEe COXpaHeHMs SHePTUM.

OueBMIHO, BIOEPBbIE MBICAb O COXPaHEHUMU
SHEepPTUM B COBPEeMEHHOM €€ TIpeACcTaBleHUN

BbIckaszan Camu KapHo B 1824 r B pabore «Pas-
MBIIIIJIEHNS O JBVOKYIIEl ciujie OTHS M O MalllMHax
CITIOCOOHBIX Pa3BUBATh 3Ty CUIy», TH€ B, YACTHO-
CTU, OTMeYat:

«Temio — 3TO He YTO MHOe, KaK ABVOKYIIas CUia,
WU, BepHee, ABIDKeHe, U3MeHMBIlee CBOI BUZ,.
OTo ABWSKEeHMe yacTull Tena. [ToBciofy, rie mpouc-
XOOUT YHUUTOKEeHME IBVSKYIIE CUIIbl, BOSHUKAET
ONHOBPEMEHHO TeIyioTa B KOJMYeCTBe, TOYHO
MPOTIOPILMOHAIBHOM KOJIMYECTBY MCUYe3HYBIIE
IBVCKyIIEei cuabl. OGpaTHO: MPU UCUE3HOBEHUM
TeIJIOThI BCerjia BO3HMKAeT IBMKYIIas CHUIa.»

B 1842 romy Pob6ept Maiiep (1814 — 1878) B
m1cbMe K cBoeMy Apyry MaTeMaTuky Kapiy baypy
(1820 - 1894) coobiaeT MoTyYeHHbIE UM Pe3yilb-
TaThl paCUeTOB KOJTMYECTBA TeIlia, He0OXOAMMOTo
Iast o6pa3oBaHMSI €OMHUII OBVSKYIIEH CUIIBI,
MPaKTUMYECKM COBIIaBIIME C IyudpaMu, IIPUBOIA-
mbiMu KapHo.

OxoHuUaTeNbHO MEpexon Temia B ABVKYILIYIO
cuny U obparHo mopTBepaun B 1840-x romax
Ixeiimc [Ixxoynb (1818 — 1889), ums KOTOpOTro Mo-
Jlyunyia COBpeMeHHasl efuHuIla sHepruu «JIKo-
YIb».

HecMmortpst Ha pyHIamMeHTaIbHOE 3HAUEHME 3a-
KOHA COXpaHEeHMs YHEPTUM B COBpEMeHHON Gbu-
31Ke, ero hopmManam3aius Tak 0 CUX IOp U OCTa-
J1ach Ha ypoBHe XIX Beka: OTeHLMaIbHAs SHep-
TSI CUCTEMBI (Ipaceprusi) paBHa e€ KMHeTUUeCKOI
SHepruu (KuHeprun). ITo 6€3yC/IOBHO aGCOMIOTHO
BepHOe oIpefeeHNe, HO OHO PacKpbIBaeT comep-
>KaHMe 3TOT0 3aKOHa JIMIITb YaCTUYHO, UTO OTPaHU-
YMBaET Pa3BUTHE COBPEMEHHBIX MIpeJICTaBIeHUI1 O
pasaUUHBIX GU3NUYECKUX SIBIEHUSIX, HATIpUMep, B
061aCcTV 6eCTOTUIMBHOI TeHepaIUn.

B Heoxkmaccuueckoit ¢usuKe 3aKOH COXpaHe-
HUSI SHEPTUM JOTIOMHSIETCS, K YoKe CYIIeCTBYIOIIe
bopMyIMpoOBKe,  CIemyIOmMM  (GOpMaTbHBIM
YTBEPKIeHNEM:

ODHeprust CUCTeMbI IIOCe IpeoOpa3soBaHMS
paBHAa SHEPTUM CUCTEMBI 0 Ipeodpa3soBaHMUS MU-
HYC ITOTePS SHEPTUU, U3PACXOIOBAHHO Ha ITPeo6-
pasoBaHue.

E;=Ei -® (21)
rae E; — ronHast sHeprust CMCTeMBI 10 ITpeobpaso-
BaHMSI B COCTOSIHUM 1;

E, — mTosTHast sHepTUs CUCTEMBI TIOCIe ITpeobpa-
30BaHMS B COCTOSTHUM 2;

® - ¢daneprus (rp. Od&vatogtevepyeia / TH-
Oenb+oHEprus), SHEPTMs, M3PacxXofAoBaHHAs Ha
Mpeobpa3oBaHye CYCTEMbBI BO BpeMsI ITepexofa U3
cocTostHUS 1 B cocTosiHME 2.

@ > 0, Tak Kak B 9TOM BblpaskeHUM (paHeprust
TIpeACTaBIIseT CoO0ii Ipacepruio (MOTEeHIIUATbHYIO



AKTyaJIbHBIE UCCIIEOBAHUSA * 2023. N249 (179)

[ Xprvms | 13

SHEPTUI0) CUCTEMbI, KOTOPYI0 Ta pacxXxogyeT Ha
Mpeobpa3oBaHye CBOEro COCTOSTHMSI. DTO OCHOB-
HOe yCJIOBYMe 3aKOHa COXpaHeHUsT SHePTUM: CyMMa
TIOJIHOV 3HEPTMM CUCTEMBI IOC/Ie MpeobpasoBa-
HMUSI ¥ TIOTEPSIHHOM BO BpeMs Ipeo6pa3oBaHMS
npacepruu (aHepruMy) Bcerma paBHO ITOJNHOM
SHEPIUU CUCTEMBI 10 ITpeobpa3oBaHys.

B npupoie He cyIiecTByeT MPOILeccoB, IIPH KO-
Topbix @ = 0. DTOT QaKkT MOATBEpPKIAeTCs HaJu-
yneM ¢heHoMeHa KPacHOTO CMellleHHsI B aCTPOHO-
MMM, KOTOpPOe TeM 00oJIbilie, YeM OOJIbIlle paccTos-
HMe MeXIy HabmomaTeneM U 00beKTOM Habmoae-
Husi. OpUEeHTUPOBOUHO, CETOAHS MOXHO YTBep-
SKIATh, UTO (POTOH IBUTASICh B BAKyyMe, TepsieT 10~
JIOBUHY CBoeli sHepruu 3a 20 mMpf. JieT, 4YTO CBSI-
3aHO C MPUPOJION MPOCTPAHCTBA U OOBEKTUBHOM
peayibHOCThIO (haHepruy, KOTopas Bceraa Gosblie
HYJISI, U KOTOpasi CHMKAeT Hepruio ¢GpoToHa BO
BpeMsI ero OBMKEHMsI B aOCOMIOTHO ITyCTOM IIPO-
CTPAHCTBe.

Bripaxkenue E; = E; — @, MOXXHO UCIIONb30BaTh
1 B 00paTHOI 3a7aue.

Ecnu cuctema mpuoGpeTaeT 3HEPTUIO U3 BHe,
TO OHO npeobpasyercs K Buny E; = E; + @, roe da-
HepTHUs YoKe OTHOCUTCS K TTIOTepe SHepruu cpenoi,
B KOTOPO1 IMTPOUCXOAUT ITpeobpa3oBaHye CUCTEMBbI
U Tiepefiaue e€ cyucTeMe, UTO XapakTepHO, HaIlpu-
mep, /ISl yBeIMYeHMsI CKOPOCTU ABVDKEHMS 3a CUeT
MpUOGPETEHNS] CUCTEMOI JOTIOTHUTETBHOI SHEp-
MU U3 BHe /9/.

Eciu mosHast sSHepTusi CUCTEeMbI BO BpeMs Tpe-
06pa3oBaHMs OCTAETCS TTOCTOSTHHOM TO, 9Ta CUTY-
alys OMMCHIBAETCS YpaBHEHMEM CTaOMTbHOCTH

Ez - E1 = |q)+| - |(D,| =0
rae @- - haHeprus U3pacxomoBaHHAasI CUCTEMOI BO
BpeMs mpeobpa3oBaHms,

@, - da"epruss nIpuoOGPETEHHAS CUCTEMOI BO
BpeMs peo6pa3oBaHus U3 BHE.

TakuM 06pa3oMm, Heokaccuueckast opma 3a-
KOHa COXpaHeHMs 3HePTrUM pacliupsieT IpeacTaB-
JieHMe 006 SHepreTMYecKux Mpeodpa3soBaHMSIX,
bopManu3ys OCHOBHOJI BBIBOH O TOM, uTo KIIJ|
(ko3 DUIIMEHT TIONE3HOTO [EiCTBUS) JII0O0TO
SHepPreTMYecKoro Ipeobpa3soBaHusI He MOXKET
OBITH paBeH MM ObITh GoJee 1, Tak Kak Mmpeobpa-
30BaHMe BCeraa MPOMUCXOAUT C TIOTepeii YacTu Mo-
TeHLUMaIbHOM sHepruu cuctemsl. [Tpu KIIJI > 1, cu-
cTeMa Bcerga IpUOOGpeTaeT [IOMOTHUTENbHYIO
SHepIuIo U3 BHe, OT Cpelibl B KOTOPOi OHa (YyHK-
uuonupyert /10/.

3aBepiiasi ~ IpOBeJeHHOe  MCC/IeOBaHMS,
MOYXHO ChOPMYIMPOBATH CJIEAYIOIIVE BbIBOIBI.

Ba3oBbie OCHOBBI COBPEMEHHOI KIacCUUecKoit
bu3MKM mMoKosATCcs Ha (QYHAAMEHTAIbHBIX OIINO-
kax XVIII — XIX BeKOB.

[TepBas ommb6Ka 6bl1a 3ay10keHa . HbIoToOHOM,
KOTOPBIN OTpelenn MeXaHUUEeCKyl CUITy, Kak
Mpou3BeAeHe Macchl Teja Ha yCKOpeHMe ero ABU-
skeHus. [To cBoeMy pu3myecKoMy CoepsKaHuIo 3TO
Mpou3BefeHNe ecTb MeXaHNueCKuii UMITYIbC, KO-
TOPBIt BBIUKUC/SIETCSI OTHOIIEHMEM CUJIbBI K TIPO-
TIO/DKUTEIBHOCTY TIpoliecca BO BpeMeHM.

Bropoit ¢yHmameHTanbHOI OMMOKOM CcTana
omm6ka Jlazaps KapHO B OINpefeneHun <«KUBOI
cuibl» JIeiibHMIIa, KaK ITOJIOBMHBI PasHULIBI SHEP-
reTUYeCcKMX COCTOSTHUII CUCTeMbl B Hauajae u
KOHIle mpoliecca. B panbHeieM 3Ta OIIMOKa
obl1a 3akperieHa Kopuomnmcom u IToHcesne, Korma
OHU 3aMEHWIM TEePMUH <«KMUBas Cuia» Ha «pa-
60Ty», HO IIPU 3TOM COXPaHMIN KO3DIULIMEHT Y2,
KOTOPbIt MexaHU4eCcKy TepeHecn Ha orpejese-
HUe 5Heprum. B pesynbTaTe KMHETUUYECKAST dHEP-
I'Usl B KJIacCUMUeckoit (Gu3uke cTasa BbIUMCISITHCS
Kak TOJIOBMHA TMPOMU3BEeAeHMS MacChl Tela Ha
KBaJpaT CKOPOCTU BO BCEX CJIyYasiX, XOTS IO CBO-
eMy (pu3MIeckomMy CMbICTY 3TO BbIpasKeHME pac-
CMaTpMBaeT TOJIbKO YaCTHBIN C/Tyuyait, IBUKeHUS
CUCTEMbBI C TIepeMeHHBIM YCKOpeHMeM, Korja eeé
9HepreTuyeckoe COCTOSIHMe Tiepef, HadyajioM (Uau
OKOHYaHMeM) ABUKeHMS paBHSIeTCs Hy/i0. Bo Bcex
OCTQJIbHBIX CJIy4asix 3TUM BBbIPKEHMEM IT0JIb30-
BaTbCS HeJb34.

XX BeK OTMeTWICS yXe HOBbIMM (PyHIameH-
TaJIbHBIMM OIIMOKAaMM, KOTOpble cHOPMYIMPOBA
A. DMHILITENH.

[TepBas ommbOKa CBSI3aHa C MaTeMaTUYeCKOil
abcTpakimeit 3aBUCMMOCTY BpEMEHU OT CKOPOCTY
IBVKEHMST MexaHU4ecKoit cucteMbl. Hukakux dbu-
3MUYEeCKUX TIPeNNOChUIOK I 3TOTO yTBEpXAeHMe
He MNpUBENEeHO HUM CaMMM IWHIITEINHOM, HU €ro
MHOTOUYMCIEHHbIMU TToc/enoBaTensimMu. Kocmorno-
TMYEeCKUII aHaau3, KOTOPBIN, K COXKaJeHWUIO,
OCTaJICs 38 paMKaMM HAcTosIIel cTaTby, Ta€T OC-
HOBaHMe CUUTATh, UTO BPeMsI, 3TO BCETO JIUIIb UH-
CTPYMEHT HaOJIOIeHNS 3a PeaTbHOCTbIO, M KaK ca-
MOCTOSITe/IbHAST pU3MUYecKasi peaTbHOCTb, B OT/IN-
yye OT TMPOCTPAHCTBA, He CYIIECTBYET, MO3TOMY
OHO He MOKeT HM OT Uero 3aBMUCeTb U HU Ha UTO
BJIMSATH, TaK KaK He 00jagaeT Ojsl 3Toro ¢pusuye-
CKMM OCHOBaHMEM.

Bropas ommubka cTasa cieCcTBYEM MaTeMaTu-
YeCKUX MaHUITY/ISIUNI DMHIITEHA CO BpeMeHeM,
YTO IIPUBEJIO €T0 K HeU36eKHOCTM BHECTY B CBOIO
TEOPUI0 HEKUI1 OrpaHUUYUTEIbHBIN MOPOT CKOPO-
CTU [BIDKEHMSI B TIPOCTPAHCTBE, B KaueCTBe
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KOTOPOTO OH ¥ BbIGpas CKOPOCTh CBeTa. HMKakumx
MHBbIX OCHOBAaHMI IJis 9TOTO MM He ObLJIO Mpem-
CTaBJIEHO.

3aKaHUMBAETCS TPOBEAEHHOE MCCIeIOBaHye
uzeeit pa3BuUTUS GopMaIu3aIy 3aKOHa CoXpaHe-
HMUS SHEpPIUM, KOTOPhIA B COBPEMEHHO MHTep-
MpeTali, COXpaHss MpexXHee onpeaeneHne, faéT
BO3MOKHOCTh HOBOTO MHCTPYMEHTapus UCCIem0-
BaHMS PeajbHOCTM, HAIIPUMEp, B MCCIeIOBAHUA
CBOJICTB ITPOCTPAHCTBA, KOTOPOE B PEaTbHOCTH SIB-
JIIeTCS OMCKPETHBIM, YTO MOXKHO HabG/I0maTh IO
IBVKEHMIO (POTOHOB B IIPOCTPAHCTBE yepe3 3¢-
(beKThI KPACHOTO CMELIEHMS M PEJIMKTOBOIO M3JTy-
YeHMUS.

IIpumeuanus

/1/ ComepskaHue 3TOTO TEPMIMUHA PACKPBIBAETCS
camuM Apucrorenem: «Mamepus ecmb 803MOHC-
Hocmo, popma — snmenexusi» (Apucrorenb Cobpa-
HUEe COYMHEHMIA, T.1, ¢. 398). Takum 06pa3oMm, Mox,
SHTeJIexueit ApUCToTesb ITIOHUMMAET Pe3yJibTaT pe-
anmu3alyy BO3MOXHOCTEIA.

/2/ B TO Xe BpeMs, B IOHSITHUE «IHTEIEXUS»
ApuCTOTeNb BKIAIOBIBAET M CMBICT COIEPSKaHUS:
«DHTeJIeXUsI JXe MMeeT NBOSIKMII CMbICI: WIN Ta-
KOJ4, KaK 3HaHMe, MU TaKOM, KaK JesTelbHOCTb CO-
3epliaHusl; COBEPIIEHHO OUeBUIHO, UTO AYIIIA €CTh
SHTeJIeXMsI B TAKOM CMBIC/Ie, KaK 3HaHMe» (TaM ke
c. 394). CrnenoBaTe/lbHO, B KOHTEKCTE COBPEMEH-
HOIO TIOHSTHUS <«3Heprusi», eé HeobXomMmo pac-
CMaTpMBaTh B ABYX Pa3HBIX COCTOSIHUSIX: KMHEp-
MU U gpacepruu (Ip. SpAoTIKOTNTATEVEPYELA / TTIO-
TEeHIMS+IHEPIUs, TOTeHIMATbHAS SHEPTUS).

/3/ 9TOT BbIBOA, KapHO, HU C TOYKM 3peHMUS Ma-
TeMaTUKU, HU C TOUKU 3peHus GU3UKH, He MMeeT
JIOTUYECKOTO OOBSICHEHUSI, HO TeM He MeHee
MMEHHO 3Ta OIMOKA MOKOUTCS CETONHS B OCHOBA-
HUM OTIpeneseHNs] KMHEeTUUECKO SHEPTUM B CO-
BPEMEHHOJi KJIacCUUecKoi pusuke.

/4/ Cnenyet oTMeTuTb, uTo Tomac HOHT (1773 -
1829) yke B 1808 r. yTBepskOa:, uTo pabota Mmpo-
MOPIMOHAIbHA «KMBOIi cuie». B cBoux «Lectures
on natural philosophy (Jlekuyu mo HaTypduiIoco-
dbun)» oH ormeuaeT: «[Toumu 80 6cex CAyudasx,
8CMpeuaowuxcs 8 Npakmu4eckoil mexaluke, pa-
b6oma, HeoOxooumas Ons 8ochpoussedeHus dguice-
HUsl, NPONOPYUOHAIbHA He MOMeHmY (Konuuecmeo
deuceHus), ... Cosom «aHepeusi» cnedyem 0003Ha-
uame npoussedeHue MAaccol Uil 8eca mend Ha Keao-
pam uucna, blparcarouiezo CKopocmao».

B cBa3su ¢ oatum IloHcesme B TpakTarte
«Introduction a la mécanique industrielle (Beme-
HMe B IPOMBILUIEHHYIO MeXaHUKy)» nucan: «B ca-
MOM Jejie, HAyaj0 BUPTYaJIbHBIX CKOPOCTEl B

NPUMEHEHUH eTO0 K IeJiICTBUTEIbHBIM ABVKEHVSIM
TeJ — eIV TIPU 3TOM IPUHUMATh BO BHUMAaHMe BCe
BHYTPEHHME U BHEIITHNE CUJIbI, KOTOpPbIE YBEIUIM -
BaIOT WIM YMEHbIIAIOT ABMKEeHME - TPUBOAUT T10-
CpeaCcTBOM ITPOCTOrO 37IeMeHTapHOr0 CYMMMpPOBa-
HMUSI TIOJTYYEHHBIX KOJIMYECTB paboThl K MPUHIAITY
nepenauy paboThl, K pPABEHCTBY CYMMBI SKUBBIX CUJT
(mv?) ¥ yIBOEHHOI anre6panyeckoil CyMMbI BCexX
pa6or...» [3, c. 231].

/5/ «KonmuuecTBO NIBMKEHMSI €CTh Mepa TaKo-
BOr'0, YCTaHaB/IMBaeMasl POIIOPLMOHATIBHO CKO-
poctu u macce». Y. HeioToH [1, c. 24]. Ho yxe Jleii-
ouuI muieT: «CKOpoCThb, paccMaTpyUBaeMast BMe-
CTe C HallpaBJieHeM, Ha3bIBAE€TCS yCTPEMJIEHUEM
HaTUCK (impetus) >Ke, 3TO NpPOU3BeJeHME MacChl
Tejla Ha CKOPOCTh, M €ro BeJMUYMHA eCTb TO, YTO
KapTe3MaHLbl Ha3bIBAIOT KOJIMYECTBOM JBVKEHUS],
OTHOCSI 3TO K MOMeHTY». I. JIeit6uui [2, c. 250].

To ectb yxke B XVII Beke «KOJIUUYECTBO IBIXKe-
HUSI» OTOXKIECTBIISIZIOCh C MOMEHTOM, YTO IO3Xe
CTaJI0 TPAKTOBAThCS KaK MeXaHU4YeCKMit MUMITYJIbC,
Tak Kak JIeiOHMII IJIs OIMCAHMS <«KOJMYecTBa
IBVKeHUST» UCTIOb30Ba/l TEPMUH «impetus» (MM-
TIYJIbC).

/6/ 3mech HeOOXOOVMO OTMETUTh, UTO B ITOM
BbIPAXEHUM MMEIOT 3HAUeHMs JIUIIb 'PaHUYHbIE
CKOPOCTU paccMaTpMBAEMOro UHTEPBaia, BHyTpU
KOTOPOTO YCKOPEHME MOXKET ObITh U He ITOCTOSH-
HbIM, @ TPUHUMATD 3HAUEHMUS aj, Az, a3 ...

/7/B aTOM citydyae BaKHO TIOHMMATh, UYTO PACUET
SHEPruy NPOBOAUTCS MEXIY OBYMSI COCTOSTHUSIMU
C pa3HbIM YPOBHEM SHEPIrUM: B OGHOI TOUKE pac-
CMaTpUBaeMOro BpeMEeHHOTO MHTEepBaaa SHePTrusi
CUCTeMbl paBHa HY/I0, B APYyroii paBHa MaKCU-
MajJIbHO BO3MOXKHO, M03TOMY (akTuuecku Qop-
My/a mpefjaraeT BbIUUCIUTD CPEIHIOK 3HEPIUI0
CUCTEMbI IepeMeIAoIIyIOCs C ePpeMeHHO CKO-
POCTBIO U3 YCJIOBUS, UTO OJJHA M3 TOUEK paccMart-
pUBaeMoOro MHTepBaja MPUHMMAETCs 3a HOMb, a
npyrast 3a MakcumyM. C hu3myeckoil TOUKu 3pe-
HMSI, 3TO aKTyaJIbHO TOJIBKO B OTHOM CJTydyae, KOTrfa
TEeJIO B MHTepBajie At OBIDKETCS C MepeMeHHbIM
yckopeHueM. [IpakTudecku Takasi CUTyalusi Mo-
SKeT ObITb, HO TIPU IBMKEHUM B TI0JIE TSTOTEHMS,
KOTOpOe COOCTBEHHO ¥ GbIJI0 OCHOBOIA JIJIsST BBIUMC-
JIEHUSI SHEPTUK, TeJIO IBVOKETCS BCeraa C MOCTOSIH-
HBIM YCKOpPE€HMEM, U SHepIrusi NO/DKHA BBbIYMC-
JISThCS 110 hopMmysie (3), UTO YKa3bIBaeT HAM Ha To,
YTO COBPEeMEHHbI METO/, BbIUMC/IEHUS KUHEePTUN
T10 BhIpaskeHUIO (5) SIB/ISIeTCS IIOPOYHBIM, TaK Kak,
(hakTMUYECKM UCITOTb3YeMbIi IJIs1 STOTO MaTeMaTH -
YeCKMil arrapar, MCKaxkaeT Pu3nyecKyo KapTuHy
paccMaTpuUBaeMOro SIBJI€HMSI.
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/8/ Kak 3TO He mapafoKCajJbHO, HO MMEHHO
MPOTUB 3TOTO «3a0OMYyKAEHUS» IIpemoCcTeperas
JleitouuLl: «M XOTSI 3aKOHBI MEPTBO CUJIbI B U3-
BECTHOJI Mepe MOTYT ObITb OTHECEHBI U K JKUBOI
cuiie, BCe ke IPyM 3TOM HY>KHa 60JIbIIasi OCMOTPHU-
TEJIbHOCTh; TaK UTO BITAJIM B 3a0/IyKIEHME Te, KTO
CUJTY BOOOIIE CMeIas ¢ BeIMUMHON, IOTyIeHHOM
U3 MPOU3BEAEHMS] MacChl Ha CKOPOCThb, 3aMETHUB,
YTO MEePTBas CMJia MPONOPIMOHATIbHA TOMY U IPY-
romy» [2, c. 252].

B aToM ciiyyae cuia 5KBMBa/IeHTHA COBpeMeH-
HOMY T[IOHSATUIO «KOJIMYECTBO [OBWKeHUs». B
HeoKJIaccuueckoii pusmke sta mpobieMa BbUIMBA-
eTcsl B HeOlpeNeNeéHHOCTh eNUHUI] U3MepeHUs
MeXaHUYeCKOTO MMITY/IbCa, KOTOPBIV CeTOIHS U3-
MepsieTcsl B HbI0TOHaX, ¥ KOIMUecTBa ABMKeHNS,
KOTOpOE CEerofHs He MMEET CBOeil COOCTBEHHOI
enuHNITI M3Mepenusi. Ho 3To yke ronoBHast 6051b
oymyumx pedopMaTopoB HeOKIaccuueckoi ¢u-
3uKu. Kak BapuaHT, MOXKHO PacCMOTPETb eUHUILY
mnsMepeHus cuibl - Kapres = HbloToH*cekyH[a,
YTO IO CBOeMY (M3MUECKOMY CMBICTY O3HAYaeT:
MaKCUMMaJIbHAs CUIa, IpMobpeTeHHas TeJIOM Mac-
COJt m BO BpeMsI IBUKEHUS C YCKOPEHNEM a B UH-
TepBajie BpeMeHU At.

Kapres ot g3 Kartes — 1aTMHCKMIT BapuaHT ¢a-
mwmiuu [lekapra.

COOTBETCTBEHHO ITOTpebOyeTcss M HOBas enu-
HUIIA M3MepeHMs] paboThl, B KayecTBe KOTOPOit
npenaraercs Jleitbuui = Kapres*merp = JIKo-
ynb*cekyHma. ITo cBoeMy ¢M3MUecKOMY CMBICTY
paboTa B 3TOM C/Tydyae 03HavaeT IeiiCTBMe CUIIbI Ha
MPOTSDKEHUM BCEro IMPOWAEHHOr0 TeJIOM MyTH,
WIM CyMMapHasi SHeprusi CUCTEMbI B MHTepBaJie
BpeMeHU At.

/9/ TIpobnema daHepruu B COBPEMEHHOIi KOC-
MOJIOTMM B HAcCTOsllllee BpeMsl CBOAUTCS K IIPO-
671eMe oIpefiesieHUsT MacC IIPOTOHA U 3JIEKTPOHA.
Ecnyt mpoTOHBI U 3/1€KTPOHBI, TAKKe, KaK U CBETO-
BbIe (DOTOHBI, BO BpeMSI ABVKEHMS B IPOCTPAHCTBE
TepSIOT CBOI0 3HEPIMI0, TO UMX Macca Heu36eXKHO

IOJKHA CO BpPeMEHEeM YMEHbIIAThCsl, MO0 OHU
IOJDKHBI OCTaHAB/IMBATBLCSI, CO BCEMM BbITEKAIO-
MMM U3 3TOTO TMOCIeNCTBUSIMU. B 3TOM cimyuae
BCTaeT BOIPOC: Macca COBpeMEeHHbIX, Habmomae-
MBbIX, IPOTOHOB U 3JIEKTPOHOB SIBJISIETCSI MEHbIIIeli
IT0 OTHOIIEHNIO K MOMEHTY MX MCXOTHOTO (hOpPMU-
pOBaHMS, WIX OHA HeM3MeHHa BO BpemeHun? Ecin
OHA HeM3MeHHAa BO BpeMeHMU, TO JIMO0 MbI TO/KHBI
MPU3HATh, UYTO BO3MOKHO ABVOKeHMe TIpu daHap-
T PAaBHOM HYIIO (MIPU KaKUX YCIOBUSIX?), 16O,
YTO ITPOTOHBI U JIEKTPOHBI MTOATIUTHIBAIOTCS TIPO-
CTPaHCTBOM, YTO ITO3BOJISIET UM KOMIIEHCHMPOBATh
roTepy Ha ABWKeHMe. Ho B 3TOM (ydae Haiu
MpeJCTaBlIeHMs] O TIPOCTPAHCTBE JO/DKHBI Kapay-
HaJIbHBIM 00pa3soM ITOMEHSITbCS, YTOOBI OOBSIC-
HUTb 3TY CUTYaIIO.

/10/ Takum 06pa3oM, 3aTSHYBIIMIICS CIIOp O
«BEYHOM JBUTATEJIe» PelllaeTcs B MOJIb3Y ero 6e3-
YCJIOBHOT'O OTCYTCTBYSI, HO 3TO BOBCE He 03HAvaer,
YTO HEBO3MOXKHA 6eCTOTUIMBHAS TeHepaIus, KOTo-
pas peaJiu3yeTcsl Ha MPUHLIUIIAX, He HApYyIIaoUMX
3aKOH COXpaHeHUsI SHEePTUN.
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KINERGY

Abstract. The question of the evolution of G. Leibniz's term "living force" is considered in the context of the
methodological problem of correlating methods for calculating the energy of motion in classical and relativistic
physics, and A. Einstein's postulate about the finiteness of the velocity of motion in space.
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3AIIUTA NTHOOPMALINN
ITPU NICITO0J/Ib30BAHVU TEXHOJIOTY BUOMETPUU

AHHOmMauus. B cmamoee paccmampusaemcs akmyaibHOCMy NPUMEHEHUs. mexHo02uu duomempuu, Kak cno-
coba 3awums! UHGopMayuu noav3osameneli Ha npeonpusMuu.

Knioueesle cnosa: 3awjuma ungopmayuu, uHpopmayuoHHas 06e3onacHocms, buomempus, NPonyckHol pe-

Heum.

B HacTosimee BpeMs MH(POpPMAaIMOHHbIE CHU-
CTEeMbl PACIpPOCTPAHMIINCh BO Bce cdepsl
SKM3HM, YTO BbI3BAJIO COOTBETCTBYIOUIMIA POCT KU-
6epripectyruieHuit. JIMUHAsT KU3Hb TPaKOAH, UX
JIMYHbIE TaHHbIE MOTYT OKa3aThCsl B BeJleHUM 3710-
YMBIIJIEHHUKOB.

CraTtucTuKa moKa3biBaeT, YTO okoao 60% ciry-
yaeB XUIEeHNUSI KOHOUAEHIMATbHOM MHbOpMAaIIU
MIPOUCXOIAIT U3-3a CaMUX IOIb30BarTesnel [3, c. 39-
40]. Ipn sToM 10 75% Takmux (aKTOB CIYUAIOTCS
BHYTPU NPennpusTus. B CBSI3U ¢ 3TUM HOMYJSIp-
HOCTb HaOMpaeT UCIIOIb30BaHMe CPEICTB 3alMAThI
MHbOpMaIUMM OT HaApYIUIeHUi BHYTPM OpraHu3a-
uun [4, c. 15].

ITo JaHHBIM UCC/IeTOBAaHMIL IO TPETU PabOTHNI-
KOB IPeATIPUSITUSI UMEIOT JaHHble 06 aBTOpM3a-
MU Ha OyMaskHOM HOCHUTeJie, pyras TPeTb UC-
T[10JIb3YyeT HeHaleXXHbIe JIOTMHBI U [Iapoiu [3, c. 61-
62]. PyroBozcTBa MpennpusTuii 0CO3HAIOT HEOO-
XOIUMOCTb M3MEHEeHUs TPaguIMOHHOTO METOoAa
apropmsamyu [1, c. 35]. ODHMM U3 BapMaHTOB

COBPEMEHHOI0 II0JXO0Ma SBJSIeTCS IpUMEHeHue
TexHoioruit 6uometpuu [1, c. 37].

TexHonorust ayreHTUdUKALIUYM (aBTOPU3ALIUN)
PV MTOMOIIM 6MOMeTPUM IIPEeJOCTABISIET pasrpa-
HUYeHMe OoCTyrna K uHbopMauuyu Ha Mpeampusi-
TUM MeX[IY T0Ib30BaTesIMM, 0becrieunBaeT Co-
XPaHHOCTh MHGOPMAaNVY, MOBBIIIAET CIOKHOCTH
eé XullleHus, 03BoJseT MHPOPMaLUy UUPKYIU-
pOBaTh MeX/ly KOHKPEeTHBIMMU [10/Ib30BaTeNsSIMH [1,
c. 90-92].

K yHMKanbHbIM (Dr310I0rMyecKmuM pr3Hakam
YyesI0BeKa, KOTOPble MOKHO MUCIIOJIb30BaTh IIPU UC-
TMOJIb30BAHUYU GMOMETPUY, OTHOCSTCS: OTIIEYATKU
NajblieB, CTPOEHME U CTPYKTYpa JIULA, PALyKHas
060s10uKa I71a3a, TeMOp 1 YacToTa rojioca u gpyrue
[4]. TlonydyeHme mocTyna K TaKMM CBOWCTBaAM Ma-
JIOBEPOSITHO, OJTHAKO BOIMPOC OOMaHa CUCTEMBI
pasrpaHMYeHysI TPy IMOMOLIY 6YIOMeTpUM 3a CUYeT
MIOANEJIKM 9TUX YEePT BCe ellle He SBIISIeTCS pelleH-
HBIM [2, c. 118-119].
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Iy ToBBINIEHMS 3aIIMUINEHHOCTH MHOOpMa-
MY Ha MPeINpUSITUM UCIIONb3yeTcsl Bepuduka-
1ysl, KOTOpasl MpejrojaraeT KOMOMHMPOBAHHOE
MICITO/Ib30BaHMeE KJIACCMUECKUX CITOCOOOB UAEHTHU-
dbukanymu u 6uomerpun [1, c. 104-105].

OcHoBHBIMU cepaMy TPUMEHEHUS TeXHOJIO-
Uit GMOMEeTpUM SIBJISTIOTCS TTPAaBUTEIbCTBO, ITPO-
MBIIIVIEHHOCTb, BOEHHbIE, (WHAHCOBbIE, MEIU-
LIMHCKME yUYpeXIeHUSI 3aKpbITbie CTpaTernuyecku
BaKHbI€ OOBEKThI, TaK KaK B HUX MPUCYTCTBYIOT
KJIIoueBbie GaKTOPbl HEOOXOAMMOCTY 3l ThI MH-
dbopMmanuu: cTporoe pasrpaHuyeHyue JOCTyMa I10
BBITIOJIHSIEMBIM JI€ICTBUSIM WJIM OTlepalvsiM, Bbi-
MOJIHEHVe KaXAOT0 MOeiCTBMUSI I OJKHOCTHOTO
JIMLA IO, €eT0 aBTOPCTBOM [4, c. 142-143].

BBIMIPBINIHBIM MTPEUMYIIIeCTBOM IPUMeEHEeHMS
TEXHOJIOTUY OMOMETPUM SIBJISIETCS TOYHOE OIIpe-
neneHue 6MOMeTPUYECKUX XapaKTePUCTUK TT0Tb-
30BaTeJsisl, XPaHSAIMXCS B 6a3e JaHHBIX CUCTEMBI [2
c. 108].

TexHosorust MUMPPOBOTO M306paKEHUsT JIULIA
SIBISIETCS JIMAVPYIOIIeit 1 omob6peHa B cuUCTeMe
MMPOBOJ IPpaKAaHCKOM aBMallMM B 4aCTH, Kacaro-
nieiics MacropToB HOBOTO IOKONeHus [3, c. 162-
163]. TexHosmorus1 paboTaet Mpu aHAIU3E JUIA U
pagy>KHOI 0060/I0YKM TJIa3a yejoBeKa, obecrieun-
BaeT 6e30MacHOCTb IMPU BXOJle JIOJeil B 3[JaHue
6e3 MCIIOAb30BaHMS KIIlOUeil, pasaudHbix PIN-
KOZIOB Win KapT upeHtudurauum [1, c. 201]. Ipn
TpeXMepHOM CKaHUPOBAHUM BOCCO3HAeTCsT Lud-
POBOJi PUCYHOK /NI, KOTOPBIVi CPaBHUBAETCS C
6MOMEeTpUUYECKMM IIAaOGJIOHOM, KOTOPBIN IIpe[-
CTaBJIsIeT COO0I YHUKAIbHBIN aHTPOIIOMETpUYe-
CcKmit otmevaTok [1, c. 205-206]. BBuay BbICOKOI
TOYHOCTY TE€XHOJIOTMM CUCTEMa CIIOCOOHA pasiin-
YaTh HE TOJIbKO TIOXOXMUX JIIOMIE, HO U GTM3HEI0B.
ITpu 5TOM caMm IIa6JIOH TOCTATOYHO KOMITAKTHBIN
- Bec B maMsITH He 6osee 5 k6aiir [1, c. 217]. llla6-
JIOH CpaBHMBAaeTCsl C MMelolleiics Ha cepBepax

6a3071 ¥ B TeUeHMe IBYX-TPeX CEKYH/ POMUCXOIUT
uaeHTudmKaus yeaoseka [1, c. 219].

He mckiioueHbl 1 TPo6IeMbI B MUCITOTb30BaHUM
ouomeTpuu TIpM 3sammTe MHPoOpmaimm. Uwmi,
BHeJpeHHbIl B COBpeMeHHbIe IaclopTa, MOKeT
ObITb paspymieH 1on BosmeiictBuem CBU-
U3JIy9eHUsI OT MeAUIIMHCKUX YCTAHOBOK WU TIPU
HaxoXJAeHUM BOMM3M M3IYYAIIMX 3JIEKTPOTeX-
HUYECKUX CPEJICTB, HATIPUMEP, MOOUITBHOTO TeJie-
¢doHa [1]. Ha maHHbIT MOMEHT MPOXOAST PabOThbI
I10 paspenieHunio 3TuX mpobiem [4, c. 113].

[MosokUTEeTBbHBIN OTKJIUK TEXHOJIOTUU
HallleJicsi MU B 3aKOHOAATEeIbHO-IIPaBOBOI cdepe
[2, c. 203-204]. KomuTeT ISO, yrnosmHOMOYEHHbIN
MU3MEHSTb U YTBEPXKIATb MMPOBBbIE CTAHIAPTHI
NPUHMMAaeT NpPUMeHeHVe TaHHOM TeXHOIOTUM [3,
c. 197-198]. Takum o6pazom, 6MoMeTpuIo B 0671a-
CTM 3alIUTY MH(POpMAaLMK XKeTaloT IPUMEHSITh He
TOJIBKO MIpeIpPUSITUS, HO M TPaBUTENbCTBA CTPaH,
Takux Kak ABctpanus, MumoHesus, [lIBenys, Sdmno-
HUS U Ipyrue [2, c. 243-244].
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BEPOSITHOCTHASA MOJEJIb OHEHKY HEOBXOAVMOCTU MMUTO3AIINTDI
PAJTVOJIMHUY CUCTEM Y KOMIIJIEKCOB BOOPY>KEHV S, BOEHHOM 1
CIIELIMAJIbHON TEXHUKU

AHHomauus. B danHoli cmamoe npueedeHsl 803MONCHbIE 8EPOSIMHOCMHblE MOOEJIU NO OYeHKe Heobxooumocmu
UMUMO3AWUMbl pAOUONUHULL cCUCMeM U KOMNIEKCO8 800PYHCEHUS, 80EHHOLI U CNeYyUanbHOl mexHUKu om npeoHa-
MepeHHoll Modugukayuu nepedasaemoti ungopmayuu (darHoix). Ipedcmasietst 0CHOBHble N00X00bl K peuleHU0
MHO20KpUMePUAbHIX 3a0ay 8b100pa 3aKA3UUKOM NpUMeHeHUs U30slmouHocmu uHGopMayuu, yupkyaupyrouweti
8 paduoIUHUU CUCTNEM U KOMNIEKCO8 800PYHEHUSl, B0EHHOL U CNeYyuanbHol MeXHUKU 8 Yesix obecheueHus 3a0aH-
Holi ee UHpOpMayuoHHoli 6eaonacHocmu.

Knroueenle cnosa: umumosawjuma, paduoauHus, 800pyieHue, 80eHHAS U CNeYUAIbHAS MeXHUKA, UHpopMa-

UUOHHaA 6630naCHOCmb, napemoonmumada’ijibHoe, 86eposinMHOCNb.

Ueﬂb cmameu — OIpede/ieHre MeTOOUKU
OILIEHKM HEeOOXOAMMOCTY MMUTO3AIIUThl pa-
IVIOJIMHUIL CUCTEM U KOMILIEKCOB BOOPYXeHMUS,
BOEHHOI U CrellMaibHOM TEXHUKM C 1IeJIbI0 BbIpa-
OOTKM TIpeIIOKEeHMIi TI0 ONITUMM3ALUM AeiiCTBU
JINia, IPUHUMAOIIETO pelleHne, a TakkKe YMeHb-
[IeHUS] PeCypCcoeMKOCTH, 3aTpaunBaeMolt mpu ux
CO3[IaHMM U SKCIUTyaTallUn.

BgedeHue. B CBSI3U CO C/IOXKUBIIENCS TeHIEH-
e NpuMeHEeHUS! PaguoOIMHUIT CUCTEM U KOM-
TVIEKCOB BOOPY>KEHMSI, BOGHHOI U CHelUaTIbHOI
TEeXHUKU, TTPo6IeMbl MHGOPMALIMOHHO 6e30mac-
HOCTU IPUOOPEeTaloT MepBOCTeIIeHHOe 3HAUYeHNe,
aKTyaJbHOCTh ¥ BaXKHOCTb KOTOPBIX 00YC/IOB/IEHA
OCHOBHBIMMU (DaKTOpaMMU, TAKMMU KaK:

e  OBICTpBINT TIporpecc MH(POPMAIMOHHBIX
TEXHOJIOTUI;

e  OypHOe pasBuUTHMeE allapaTHO-IIPOTrPpaMM-
HbBIX CPEJICTB U TeXHOJIOTUI, He COOTBETCTBYIOIINX
COBpEeMEeHHBIM TpeO6oBaHUSIM 6e30MacHOCTH;

e TIOBCEMECTHOe pacHpocTpaHeHMe ceTe-
BBIX TEXHOJIOTMIi, CO3JaHMe eIMHOro uHpopma-
IMOHHO-KOMMYHUKAIIMIOHHOTO MUPOBOTO

MpOCTpaHCTBA Ha 6ase MHQOpPMAIMOHHO-Telle-
KOMMYHMKAIIMOHHOM CeTy OO6IIero Mojab30BaHMS
VHTepHeT, KOTOpasl 10 CBOeli UAEeO0IOTIM He obec-
MeYMBAET JOCTATOYHOTO YPOBHS MHGMOPMAIMOH-
HOJT 6€30MaCHOCTM.

VKka3zaHHbIe BbIlle (DaKTOPHI CO3MAIOT OIpee-
JIEHHBIV CITEKTP YTPO3 151 MHGOPMAaIMOHHO 6e3-
OTIaCHOCTM Ha YPOBHE pa3pabOTKM U MMpUMeHEeHUsI
yIIpaB/ieHUs] PaJUOAMHUI CUCTEM UM KOMILIEKCOB
BOOPY>KEHMSI, BOGHHO} U CITeIIMaIbHOM TEXHUKMA.
CpencTBOM HeNTpanmM3alyy TAKOBBIX SIBJISIETCS
dbopmupoBaHe MeTOHOJIOTMYECKUX OCHOB WH-
(bopMalOHHOi 6€30IaCHOCTH.

Hanb6osee BaskHBIM CBOJICTBOM MHMOpMAaIn
SIBJISIETCSI €e 1LIeHHOCTb. LleHHOCTh MHMOpMaLUU
OTIpefiesiIeTcsl CTEIeHbI0 ee TOJIe3HOCTH MIJIsT 06-
JlafaTesns.

Ha cerogHsimHuii IeHb M3BECTHO MHOIO pa3-
JIMYHBIX TIIOMBITOK (OpMalM30BaTh ITIpoIlecc
OIIeHKM MHOOPMaLH, HO OH 0 CUX ITOP OCTAETCS
cy6beKTUBHBIM [1, 2].

O6amaHne UCTUHHOI (TOCTOBEPHOI) MHpOP-
maiyeii JaeT ee BJAJeNblly OIpejeeHHbIe
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nmpeumyinecTsa. UICTMHHOM MU OCTOBEPHON MH-
dbopmanueit sBasgercs: MHGopMalus, KoTopas C
IOCTATOYHOIM mJia obnamaresnst (TIOb30BATES)
TOYHOCTHIO OTPaKAET OObEKTHI M MTPOIECCHI OKPY-
JKaIlero Mmupa B onpefeleHHbIX BPeMEeHHBIX U
MPOCTPAHCTBEHHbIX PaMKaX.

Vudopmanusi, MCKaKeHHO MpeaCTaB/sonas
IeliCTBUTeIbHOCTh (HeJOoCTOBepHas MHQopMa-
M), MOKeT HaHeCTH 06/1aiaTeI0 3HAUNTeTbHbIN
MaTepUaJbHbIii ¥ MOpalbHbIi yiep6. Ecm uH-
dbopManus MCKaskeHa YMBINUIEHHO, TO €€ Ha3bl-
BaloOT Je3MHbopMaImei.

denepanbHbIM 3aKOHOM N2 149 "O6 nHpopma-
uyy, MHGOPMAIIMOHHBIX TEXHOJIOTUSX U O 3aIIUTe
mnHdopmanuu” [3] rapaHTUpyeTCs MpaBo 06Iana-
Tens uHbDOpPMaUyuM Ha ee MUCIOAb30BaHME U 3a-
IIUTY OT OOCTYIIa K Hell Opyrux jui (OpraHmsa-
uuit). Kpurepuem 1y IpuHATHUS pellleHUs O 3a-
muTe MHOOpMaUUM SIBJISIETCS LEHHOCTh MHMOP-
Maluu.

O6beKTOM 3alUThI OYAEM pacCMaTPUBATh BCIO
COBOKYITHOCTb HOCUTesel MHbopMaLny, KOTopast
TpencTaBisieT co60i KOMIUIEKC GpU3MIecKnx, ar-
MapaTHbIX, TPOTPAMMHBIX U JOKYMEHTaIbHbBIX
Cpe[ncTB [2].

Vicxopst 3 BbIllIeCKa3aHHOTO, YUUThIBAsI M103M-
LM KayecTBa CUCTEMbI, MOXKHO MIPUITHU K CIeny-
I0IeMy OTIpe[esIeHnI0 MHGOPMAaIVOHHO 6e3-
omnacHoCTU «MHpOpManMoHHas 6€30TTaCHOCTh CU-
CTeMbl — 3TO ee KauyecTBO, XapaKkTepusyloliee, C
OJTHOI1 CTOPOHBI, CTOCOGHOCTD MPOTUBOCTOSITH -
CTAOWIN3UPYIOIEMY BO3AEMCTBUIO BHENIHUX U
BHYTPEHHMX MHOOPMAIMOHHBIX YIpo3, a C ApY-
roit — ypoBeHb yrpo3, KOTOpble co3aaeT ee PyHK-
LIIMOHMPOBaHMe [IJis 3JIeMEeHTOB CaMOil CUCTeMBbI U
BHeIlIHeli cpenpl» [1].

[Ipu TakOoM ompeneseHUM Mepoil 6e30IacHo-
CTU CUCTEMBI SIBJISIIOTCSL:

e C TOYKM 3pEHMSI CIIOCOOHOCTU ITPOTUBO-
CTOSITb  JeCTAaOMIU3UPYIOIIEMY  BO3EICTBUIO
BHEIIHUX U BHYTPEHHUX YyTpo3 — CTeleHb (ypo-
BEHb) COXPAHEHUsI CUCTEMOM CBOEN CTPYKTYPBI,
TexHOJOTUM U 3P deKTUBHOCTM GYHKIIMOHUPOBA-
HUSI TIPY BO3AEMCTBUM AeCTabUIU3UPYIONIMX Dak-
TOPOB;

e C TOYKM 3PEHUSI OTCYTCTBUS YIPO3 [Jis
37IeMEeHTOB CMCTEeMbI ¥ BHeIITHEe cpeJibl — CTereHb
(YpOBeHb) BO3MOXXHOCTU (MJIM OTCYTCTBUSI BO3-
MOYKHOCTM) TIOSIBJIEHUSI TaKUX HeCTabMIN3UPYIo-
myux (HakToOpoB, KOTOPble MOTYT IPEeICTaBISITh
YIpO3y 37IeMeHTaM CaMOV CUCTEeMbI UK BHEIIHeN
cpene.

CrenoBaTenbHO, HEOOXOOMMO BBIIEIUTb KPU-
TePUU, KOTOPbIE SIBJISIOTCS OObEKTUBHBIMU TTOKA-
3aTesIMM OTHeceHMsI MHGbOPMaluy K 3aluinae-
MOIJ:

1. HewusBecTHOCTh MHGOPMALIUYM PEATBHOMY
WJIY TIOTeHUMATbHOMY IIPOTUBHUKY.

2. TlonmydyeHue 3a CUET ITON HEU3BECTHOCTU
MPEeMMYIeCTBa, BBITOALI WIM TpemoTBpalleHue
yiiepoa.

B maHHOM ciyyae BO3HMKAIOT Cjenylolye
YCJIOBUSI OTHeceHMs] MHQopMauuu K 3amuiiae-
MOJA:

1. HVudopmaiumy MOXeT IepeBOAUTHCS B 3a-
MUITAEMYI0, €CJTU He SIBJIIETCS 001eM3BeCTHOIA.

2. Hanuume KagpOBbIX MaTe€pPUATbHbBIX U TEX-
HUYECKUX PecypcoB.

3. Eciu 3aTpaThl Ha 3aMIMTy MHGOPMAaIINy He
MPEBBIIIAIOT BeJIMUMHY yiep6a, KOTOPbIii MOKET
IIPOM30MTH IIPU €€ He3alUIIEHHOCTH.

4. HWabopMaius He JOJIKHA COAEpKaTh CBe-
IleHMi1, KOTOpble MO 3aKOHOAATENbCTBY 3aripe-
II€HO OTHOCUTD K 3allIUIAeMOIA.

Vicxopnst U3 yKasaHHBIX YCIOBUIL, HEOOXOIMMO
dbopMann30BaTh 3amauy HEOOXOAMMOCTH 3aIUThI
MHGOPMAIIUM U CO3IAHUSI CUCTEMBI MHPOPMAIV-
OHHOJI 6€30TIaCHOCTH:

T = {1, e Z3 < Zy;
0, B IpOTUBHOM CJy4ae.

31ech, Z3 — 3aTpaThl Ha CpelicTBA 3alUThl UH-
dbopmanum; Zy — BeqmumHa yiiepba, KOTOpbIit MO-
SKeT IIPOU30MTH IIPY He3aIIUIIEHHOCTY MHGbOpMa-
LIUU.

[TpuBeeHHbIE KPUTEPUU MOTYT MTOCTYKUTH OC-
HOBOIJA JIJIS1 KPUTEPUATbHOI OIEHKY HEOOXOIMMO-
CTU MUMUTO3ANIUTHI CUCTEM ¥ KOMILJIEKCOB BOOpPY-
SKeHMsI, BOEHHOI1 U CIlel[abHO TeXHUKMU.

ITpu pa3paboTke CpencTB 3aIUThl MHPOpPMA-
LIMM eCTeCTBEHHBIM TpeOGOBaHMEM SIBJISIETCS MU-
HUMM3aUus 3aTpaT Zy U Z3 IyTEéM BbI6Opa ycTpa-
MBAIOIIEr0 3aKa3uMka 3HaUeHUs BEepPOSITHOCTU (,
YA,0BJIETBOPSIOIIETO YCIOBUIO:

0<g<1

3aech rpaHnyHble 3HaUeHUs q =0 1 g = 1 He
paccMaTpMBalOTCS Kak He MMelolue IpaKkTuue-
CKOTO 3HaueHMsI C TOYKM 3peHus pellaeMoil 3a-
nmauu. [locmenHee o3HayaeT, YTO OAHOKPUTEpHU-
aJbHbIe 3aaul BbIOOpA 3HAUEHUS q BUIOB

Zo(@) > guin, Ze() = i,
He MMEIOT MPaKTU4YeCKy 3HAUYMMBbIX PelIeHuii, TaK
KaK C pOCTOM 3HAUYeHMs g 3aTpaThl Zy yOBIBAIOT, a
3aTpaThl Z3 BO3pacTalT. ITO MO3BOJISIeT OmNpe/e-
JIMTb HEKOTOPBIN, YyCTpauBawIMii 3aKa3uuka
KOMIIPOMMCC MeXAY 3HAaUeHUSIMU 3aTpaT Zy u Z3.
Iyt peanm3auyy TakKoro moaxoaa chopmynmpyem
IBYXKPUTEPUATbHYIO 3a7a4Uy ONITUMM3AIUM BUIA:
(29.29) = i,

[TapeToonTMMasibHOE pellleHMe 3TON 3amauu
OymeM CTPOUTh MYTEM MMUHUMM3AIUU JTUHETHOM
CBEPTKU KpuUTepues [4]:

L(q, V) =2Zy(q) + (1 — DZ3(q) - JRin
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3necb A € (0,1) — mapaMeTp CBEPTKM paccMmar-
pUBaeMbIX KPUTEPUEB.

Pemiasi, ypaBHeHMe OTHOCUTEIbHO q TIOJTy4yaeM
rapaMeTpuuecKylo 3aBUCMMOCTb BUA:

q=q@),1€(0,1)

Vckntouas rmapaMeTp A, IojiyduaeM MHOXECTBO
MapeToONTUMAJbHBIX BAapUAHTOB pellleHuit 3a-
Jlauy B IPOCTPAHCTBE KPUTEPUEB:

Z, =¥(Z,),

AHanu3upys yka3zaHHYIO 3aBMCUMMOCTbD, 3aKas-
YMK MOXKET BbIOpATh 3HAUEHMSI BEPOSITHOCTU (,
KOTOpbIe 06eceuyrBaiT eMy IIpyeMIeMble 3Have-
HuS yiiep6a U 3aTpaT Ha CO3JaHue CUCTeMBbI 3a-
MUTHI MHGOpMAIMK, B TOM UMciie 06ecreunBao-
el MMUTOCTOMKOCTh PAOUOJUHUU CUCTEM U
KOMIIJIEKCOB BOOPY)XKeHMsI, BOEHHOH U cIienaib-
HOWM TeXHUKIN.

Bo1800b!

PaccMoTpeHHasi  BepOSITHOCTHAs ~ MOZesb
OIIeHKM HeoO6XOAMMOCTM MMUTO3AIUTHl pa-
IVIOIMHUIL CUCTEM U KOMILJIEKCOB BOOPYXeHMUS,
BOEHHOJ U CIIeIMAJNIbHOM TEeXHUKU [O0Ka3bIBaeT,
YTO IIPU OIleHKEe HEeOOXOAMMOCTY MMMUTO3AIINTHI
PagVOIMHUM CUCTEM U KOMILIEKCOB BOOPY>KEHMS,
BOEHHOIJI ¥ CITelMaJbHOM TeXHUKY, He0OX0IMMO
YUUTBIBATH MHOXECTBO (DaKTOPOB U KPUTEPUEB.
OCHOBHBIMU KPUTEPUSIMU OLIEHKM CJieyeT pac-
CMaTpuBaTh 3aTpaThl HA CO3JaHUE CPeACTB 3a-
IIUTBI MHGOPMAaLMKU U BEIUMUUHY YIepba, KOTo-
pbIli MOKeT TPOM30MTU TIPU He3aUUILEHHOCTU

nHbopMaluyn. YIUTHIBAsI 3aJaHHbIE TAKTUKO-TEX-
HUYECKME XapaKTepPUCTUKM, (QYHKIMOHAIbHOE
npegHa3HavYeHMe CUCTEeM ¥ KOMIUIEKCOB BOOpYXKe-
HUSI, BOGHHOM U CIleLiMajJbHOM TeXHUKMU, a TaKKe
3HaueHMe BbINEeYKa3aHHON 3aBUCUMOCTH, 3aKa3-
YMK MOXKET BbIOpaTh 3HAYEHUS] BEPOSITHOCTU (¢,
KOTOPBIE YAOBJIETBOPSIOT YCTAHOBJIEHHBIM Tpebo-
BaHUSM I10 UX 3P HEeKTUBHOMY ITPUMEHEHMUIO.
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Abstract. This article presents possible probabilistic models for assessing the need to protect the radio lines of
systems and complexes of weapons, military and special equipment from deliberate modification of transmitted
information (data). The main approaches to solving multi-criteria problems of the customer's choice of the use of
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I'PbI3JIOB KoucranTtuH CepreeBud
CTyJeHT paKyabTeTa 3KOJIOTUM U TPUPOJO0XPAHHOI IesaTeTbHOCTH,
Poccuiickuii rocymapCTBeHHbBIN COLMATbHBIN YHUBepcuTeT, Poccus, r. MockBa

ITOBBIIIEHUE SHEPT0-3KOJIOTUYECKOI
IPOEKTUBHOCTU CUCTEMbBI OTOIVIEHUSA ITPEAITPUATUS
000 «CAPAHCKUI CBETOTEXHUYECKU 3ABOJI, «JINCMA» r. CAPAHCK

AHHomauus. JlaHHas cmamosi NoceésuieHa uccnedosanuro u paspabomie mMemooos U Meponpusmuii no nogwl-
WIEHUI0 IHEP20-3K0JI02UuUecKoli A pekmusHocmu cucmemst omonienus npeonpusmust OO0 «CC3 «/Iucma». Pa-
6oma axkyeHmupyem HUMAHUE HA NPUMEHEHUU UHHOBAUUOHHbIX MEXHON02Ull U onmumusayuu npoyeccos 0
CHUMEHUSL 3ampam 3Hepzuu U yIyuuweHust 3K0J102U4ecK020 COCMOSIHUSL.

Knioueesle cnoea: cucmema omonjieHus, 3Hepzoc6epezaiou4€e o6opyaoeaHue, ycmoauueoe passumue, 80300-

HoeJisieMble UCMOUYHUKU IHep2uU.

CI/ICTeMa OTOIUIEHMUSI SIBJISIETCSI BAXKHOM YaCThIO
MHQPACTPYKTYPbl JIO60TO MPEeONpUITUS, U
3(pdekTUBHOCTh ee paboThl HEMOCPeICTBEHHO
BJIMSIET HA SKOHOMMKY M SKOJIOTMYECKYIO YCTONUM-
BOCTb KOMITaHMM. B yCIOBUSIX M3MEHSIONIErocst
KJIMMAaTa ¥ pacTyIIuX MOTPeOHOCTEN, TTOBBIIIEHNE
9HEepPro-3KoJIornyeckoit 3(pheKTUBHOCTM CTaHO-
BUTCS HEOTHEMJIEMON YaCTbhI0 Pa3BUTUSI ITIpe.-
MIPUSTUIA.

Llenbio paboThI IBISETCST pa3paboTKa METOIOB
TIOBBIIIEHNMS SHEPro-3KOJIOrMueckoin 3¢ deKTus-
HOCTM CMCTeMbl OTOIIeHMS Ha npentnpusatuu 000
«CC3 «JIncmar.

st mOCTUsKEHMST TIOCTaBJIEHHON Ieau ObLIu
orpezeieHbl c/ieyIolIye 3aaaun:

1. WsyunTh yxke CyIIeCTBYIOIIYIO CUCTEMY
OTOIJIEHUSI TIPEIIIPUSITUSI Ha OCHOBe OQUIIMA/Ib-
HOTO caiiTa;

2. OILeHUTD CTeIleHb SHEPro-39KOJIOTUYECKOM
3(pdHeKTUBHOCTH CUCTEMBI OTOIIIEHUS TIPeIIpusi-
TS

3. IlpenyioxxuTsb IyTU OJ15 Ja/IbHENIIero pas-
BUTUSI SHEPro-3KOJOTUYEeCcKoi 3(PheKTUBHOCTU
CUCTEMbI OTOTIJIEHMS].

Mamepuanst u MemoOsl. B HAHHOI cTaThe ObLIN
MpMMeHeHbI CIeyIolI/ie MeTOIbI:

1. CucremaTmuecKkuii aHa/In3;

2. MogenupoBaHue;

3. CucTeMHbI IOOXOM;

4, CraTUCTUUeCcKuUil aHalIn3 JaHHBIX.

OcHogHaa uacms. B cCOBpeMeHHOM MUpe IIpo-
61eMa 5Heprod(PGeKTUBHOCTY CTAaHOBUTCSI BCe
6oJiee aKTyaJbHO! M BaskHOV. KoMmmaHuu Bcero
MMpa CTPEMSTCSI CHU3UTh MOTpeb/ieHre IHepro-
pecypcoB M YIAYUYIIMTb 3KOJOTMYECKYI0 o6cCTa-
HOBKy, TMpu 3TOM He VIIeMJssi CBOIO

MPOMU3BOANTENbHOCTh. OAHOIM M3 TaKUMX KOMIIa-
Huit gsisercss OO0 «CapaHCKuUli CBeTOTEXHUYE-
CKuit 3aBof, «JIucMar», KOTOpasi TpOU3BOIUT CBETO-
TeXHUYECKYI0 TPOLYKLIMIO.

IOng obGecrieyeHuss KOMMOPTHBIX YCJIOBUIA
BHYTPM MIPEATIPUSITHS, a TAKXKe JIJIsI TOITepsKaHus
ONTMMAJIBHOV TeMIlepaTypbl, BbIOpaHa CUCTeMa
IIeHTPaJIbHOTO OTOTVIEHMSI C UCIIOb30BaHMeEM Ta-
30BbIX KOTJIOB.

['maBHOE MpeuMYyIlecTBO JaHHOV CUCTEeMBbI 3a-
KJ/IIOYaeTCsl B ee SKOHOMUYHOCTHU. ['a30Bble KOTJIbI
MO3BOJISIOT 3HAUUTEIBbHO COKPATUTh 3aTpaThl Ha
OTOIUIeHNe, YMEHBIIUTb PACcXOAbl Ha SHEPTUIO U,
CJIe[IOBaTeNIbHO, TTOBBICUTh PEHTAOETbHOCTD Aesi-
TEJIbHOCTY TIPeIIPUSITUSI.

Kpome Toro, cucrema 1[eHTpPaabHOIO OTOILIe-
HUs 06ecIieurBaeT paBHOMEPHOE pacIpeiesieHne
Tervia 1o BCeMy MPeANpUITUIO, UTO CO3JaeT 6Jia-
TOIIPUSITHBIE YCJIOBUS AJISI pabOTHI COTPYIHUKOB U
TOBBINIIAeT MPOU3BOAUTETLHOCTD TPY/Ia.

Cucrema OTOIUIeHMS] Ha MPEATIPUSITUM UMEeT
3HAUUTEeJbHOE BJMSHME Ha €ro SHepreTUUecKylo
3(hGeRTUBHOCTD U OKPYKAIOUIYIO cpeny. B cBsizm ¢
3TUM, 3ajlauya TOBBIIIEHUSI 3HEPTo-3KOoJoruye-
cKoit 3Gh(EeKTUBHOCTM CUCTEMBbI OTOIUIEHUS Ha
npeanpusatun 000 «CC3 «JIucma» CTaHOBUTCS
aKTyaJabHOI U BaXKHOIA.

IIJIsT IOCTUMSKEHMST 9TOJ eI He0O6X0AMMO ITPOo-
BECTU DPsIJi MEPOTIPUSITUIA, HallpaBIeHHbIX Ha OIl-
TUMM3AUUIO PabOThI  CUCTEMBI  OTOILIEHMS.
Ilpexxme Bcero, TpeOGyeTCs MOAEPHU3ALUSI CHU-
CTEMbI, BKITIOUAIOIIAsl 3aMeHY yCTapeBIlIero 060-
pynoBaHus Ha 6osee 3¢ GeKTUBHOE U COBPEMEH-
Hoe. YCTaHOBKa 3HeprocOeperamnero o60pymo-
BaHMSI, TAKOTO KaK KOT/bl C HU3KUM YpPOBHEM
SMUCCUM, TO3BOJUT 3HAUUTEJbHO CHU3UTH
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MoTpebeHre TOIUIMBA UM COKPATUTh BBIOPOCHI
BpEeIIHbIX BENIeCTB B aTMOCdepy.

Kpome Toro, Heo6X0aMMO BHEIPUTh CUCTEMY
yIpaBjeHus], TO3BOJISIIONIYI0 OITUMMU3MPOBATh
paboTy CUCTEMbI OTOILIEHMSI B 3aBUCUMMOCTU OT
M3MEHSIOMMXCSI YCJIOBUIL. 3TO MOXKET ObITh aBTO-
MaTuyecKas peryJaMpoBKa TeMIIepaTyphl, BKIIOUe-
HMe ¥ OTK/IIuUeHue 06OpymoBaHMS B COOTBET-
CTBUM C pabouuMmM rpadMKOM MPEeOIpUSTUS, a
TaKke VCII0JIb30BaHMe VHTE/JIEKTYaJbHBIX aJiro-
PUTMOB JJI TIPeACKa3aHMUs ¥ ONMTUMM3AIUU TI0-
Tpeb6JIeHNsT SHEPTOPeCypPCoB.

OJHUM 13 K/TIOU€BBIX MOMEHTOB B ITOBBIIIIEHUN
9HePTo-3KoIornyeckoit 3heKTUBHOCTM CUCTEMbI
OTOIUIEHUSI SIBJISIETCS TIOAAEpsKaHyue BBICOKOTO
YPOBHSI U30JISLIMY ITOMellleHuii. TiraTebHas 130-
JISILMST TIOMOTAeT CHU3UTD IMOTepU TeIlia U, COOT-
BETCTBEHHO, TOTpebieHne SHePTUN IJIs MTOANep-
sKaHMSI KOM(OPTHOII TeMIiepaTypsl. [IpeanpusTie
000 «CC3 «JIlucma» MOXKeET IPOM3BECTU ayaAUT
TeIUIONOTEPh U MPOBECTH PAOOTHI 10 YIYUIIEHUIO
U30JISILUU 3TaHUIA.

[ OTMOIHUTETbHO, CTOUT OOpaTUTh BHMMAaHME
Ha MCII0JIb30BaHMe BO30OHOB/ISIEMBIX MCTOUYHMKOB
SHepruu Ijisl obecrievueHus OTOIIEHMS HA TIpe[i-
pusSTU. VICIonb30BaHMe COMTHEUHbIX KOJIJIeKTO-
POB MJIV TETJIOBBIX HACOCOB IMO3BOJIUT CHU3UTD 3a-
BUCHMOCTb OT TPaAMIIMOHHOTO TOIUIMBA U YIy4-
IIUT SKOJOTUYECKYI0 06CTAHOBKY.

BaskHBIM 3TariOM B ITOBBIIIEHUY SHEPrO-3KOJIO-
IUMYeckoit 3P GheKTUBHOCTM CUCTEMbI OTOILIEHMS
SIBJISIeTCSl 00yueHure ¥ MHGDOPMUPOBAHME TIEPCO-
Haja npeanpusaTus. OHY TOKHBI 6bITh OCBEIOM-
JIEHBI O PelIeHNsIX, IPUHSTBIX JIJIST OITUMMU3ALUN
CUCTEMBI OTOILIEHMS, ¥ IOJDKHBI GbITH 0OYUEHbI
3(pdeKTUBHOMY UCITOIb30BaHMI0 000PYIOBaHMSI,
YTO6BI MAKCUMATbHO CHU3UTD ITOTEPU SHEPTUM.

3axnwuenue. [lTaHHOE MCCIeIOBaHME TTOATBEP-
SKOAET, UTO IIOBBIIIEHVE 3HEPro-3KOJ0TUUeCcKoit
9(pGEKTUBHOCTY CUCTEMBI OTOIUIEHUSI SIBJISIETCS

B@XHBIM IIATOM B HAMNpPaBJI€HUU YCTONUYMUBOTO
PasBUTHS TIPeaIPUSITUIL. Pe3ynbTaThl paboThI I10-
Ka3bIBAlOT, UTO 3a CUeT MpUMeHeHMsS MHHOBAIM-
OHHBIX TEXHOJIOTMIA M ONTUMM3AL UM MPOLLECCOB
BO3MOKHO [OCTMUYb CYIIECTBEHHBIX YIydllleHU
KaK C TOYKM 3pEHUsT SHeprocbepeskeHus, Tak u
OXpaHbl OKpyKawllen cpenbl. lanbHeliine uc-
CJIeIOBAHMST MOTYT OBITh HAIlpaBJIEHbI HA COYeTa-
HME DPa3INYHBbIX YHEPreTUUYeCKUX U 3IKOIOoruye-
CKUX pelleHuit AJis MOBbIeHusT 3PGeKTUBHOCTA
cucTeMbl oTorieHus Ha npennpustumn 000 «CC3
«JIucma» 1 IpyTUX aHATOTUYHBIX TPeIIIPUITUSIX.
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INCREASE OF ENERGY-ECOLOGICAL EFFICIENCY
OF THE HEATING SYSTEM OF THE ENTERPRISE
LLC "SARANSK LIGHTING PLANT "LISMA" IN SARANSK

Abstract. This article is devoted to the research and development of methods and measures to improve the
energy-ecological efficiency of the heating system of the enterprise LLC "SLP "Lisma". The work focuses on the
application of innovative technologies and process optimisation to reduce energy costs and improve the ecological

State.
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TPEBOBAHUS K CUICTEMAM ITOKAPHOM
ABTOMATUKU CTOTHOK ABTOMOBWIEHN

AHHOmauus. B cmamee asmopamu passsicHeHsl mpedGo8aHus HOPMAMuUBHbIX 0OKYMEHIMO08 N0 OCHAWEeHUI0 No-
MeujeHuli s XxpaHeHus asmomoobuneti cpedcmeamu NOXAPHOL asmomamuxi.

Kntoueswie cnoea: nomeuieHue o XpAaHeHUus a6m0M06Uﬂ€ﬁ, asmomamuueckoe noxcapomyuieHue, noxapHas
6€3OI’IGCHOCmb, cucmema onoseuieHus, agsmomamuueckas noXapHas cueHaausayus.

OCTaTOYHO YacTble M3MeHEeHUsI B HOpMaTUB-
'Z[HBIX JOKyMeHTaX (0COOeHHO 3a MocjaegHue 3-
4 rofia) MPUBOAAT K TOMY, YTO JIIOJY HE YCIeIoT
MIPUBBIKHYTh K OJHUM IIpaBuiaM, KaKk HOpMaTUB
MeHSIeTCsI, BIIOTb 10 M3MeHeHUs KOHIeNuu
oIpesieJieHMsI CTaTyca OITaCHOCTM o6bekTa. Tak
OBLJIO M C IPOTUBOIIOKAPHOI 3aIIUTON ITPOCTPaH-
CTBa HaJ IMOJBECHBIM ITOTOJIKOM (paHee MeHee 40
CM. — He HYKHO CMTHa/IM3anuio, a 6osee 40 cM. —
HY)KHO CUTHaAIM3alMI0) — ceifyac KpUtepueM SiB-
JIsIeTCsl HaJInuye U KOJMUYeCTBO roproyeii Harpy3Kku
3a0TOJIOYHOIO ITPOCTpaHcTBa. EcTh emre macca
MO 00HBIX IIPUMEPOB.

Takast ke cUTyaIusi TPOUCXOAUT U C 3aIUTOM
rapaska — Kakasl JOJ/KHA GbITh ITPOTUBOIIOKAapHast
aBTOMAaTHKa Trapaxa — IoXapoTylleHue Uau O0-
craTouHo curHanm3daummu? Panbiie, mo HIIB, mo
2009 ropa, moaxon ObLI MPOCTBIM — €C/iM MeHee
IIBYX aBTOMOOWIIEH B rapaxke, TO JOCTATOYHO CUT-
HaJIM3aluy B rapake, a ecyiu 6osiee IBYX aBTOMO-
Ousieit, To HaO JeaaTh MoKapoTylieHKe. Bee mpo-
CTO, BCe MPUBBIKIN K 3TOMY, XOPOIIIO 3HaJIX 3TO —
U TIPOEKTUPOBLIMKIA U COOCTBEHHUKM 3aaHMit. UTo
sKe TIPOUCXOIUT ceiiuac? JIj1s1 TOro UYTo6bI ornpese-
JIUThb, KaKasi UMEHHO MPOTUBOMNOXapHAasl aBTOMa-
THKaA Tapaxka OO/DKHa ObITh CMOHTMpPOBaHa, OT-
KpbIBaeM, Kak o6bryHo, CIT 486.1311500.2020, n
yyTaeM B Tabauie 1, 1. 4:

4 3gaHus ¥ COOPY>KEeHMS 1)1 aBTOMOGUIIE  :

4.1 ABTOCTOSIHKM 3aKPBbITOTO TUIIA:

4.1.1 Tlom3emHble, HaA3eMHbIe€ BBICOTOI 2
aTaxka u 6oJee;

4.1.2 Hap3eMHble OJHOSTaXXKHbIE:

4.1.2.1 3ganug I, I1, III cTerneHn OrHECTOIKOCTU
KJIacca KOHCTPYKTMBHOWM TOXXKapHOV OMacHOCTU
CO;

4.1.2.2 3ganmus I, 11, III cTeneHM OrHECTOIIKOCTU
Kjacca KOHCTPYKTMBHON TIOKapHOV OMNacHOCTU
C1;

4.1.2.3 3pganust IV creneHuM OrHeCTOMKOCTU
KJIacca KOHCTPYKTMBHOWM TMOKapHOV OMacHOCTU
CO;

4.1.2.4 3panus IV cTenmeHM OTHECTOMKOCTU
KJacca KOHCTPYKTUBHOM TIIOXKApPHOM OITAaCHOCTU
C1;

4.1.2.5 3mauusa IV cTemeHM OrHECTOIKOCTH
KJ1acca KOHCTPYKTUBHOI TIIOXKApHOM OITaCHOCTU
C2, C3.

4.1.3 3paHnsl MeXaHU3UPOBAHHBIX aBTOCTOS-
HOK

B coorBeTcTBUM ¢ mpuKazamu MUC Poccun u
MwuHcTposi Poccuu He mopjeskaT OpUMeHEeHUIO
CBO/IbI ITPABUII;

e ¢ 10 okra6ps 2023 roma - «CII
506.1311500.2021. CrostHKM aBTOMOOMIIEH. Tpe-
6oBaHMsI TOXKAPHOJ Ge30macHOCTMU» (CM. MPUKA3
MYC Poccunm ot 9 okTsi6pst 2023 N2 1035);

e ¢ 5 wosbps 2023 roma - «CII
113.13330.2016. CtossHKM aBTOMOOGMIIE. AKTya-
mm3upoBaHHas pegakiuss CHwull 21-02-99*» (cm.
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IyHKT 2 ripukasa MuHcTpost Poccun ot 5 OKT6ps
2023 N2 718/mp).

B3sameHn ObL1 yTBepKOEH cBop mpaBua «CII
113.13330.2023. CTossHKYM aBTOMOOMIeit CHull 21-
02-99*», B KOTOPOM COZLEPKUTCS MHTEePeCYIOIINit
Hac paspen 6.2 «TpeboBaHus MOKapHOI He3ormac-
HOCTU».

CIT113.13330.2023 pacmpocTpaHseT OeiiCcTBUe
Ha OPOEKTUPOBAHME 3[IaHUI, COOPY>KEHMIA, TII0-
I1a7I0K ¥ TTIOMEIlleHM1 Ha TEPPUTOPUSIX TOPOJICKUX
M MYHULIMTOAIbHBIX OKPYTOB, TOPOACKUX U CeJlb-
CKUX TTOCeIeHUI, TOPOJCKUX U CeIbCKUX HaceseH-
HBIX ITYHKTOB, IpeJHa3HaueHHbIX [JIS CTOSHKU
(XpaHeHMs) aBTOMOOWJIEl, MMKPOAaBTOGYCOB U
IPYTUX MOTOTPAHCIIOPTHBIX 4 BEJIOTPAHCIIOPTHBIX
CpeJliCTB, a TakXke CpeACTB MHAMBUIYaIbHO MO-
OMIIBHOCTH.

B npusegenHom CII ecTb MHOKECTBO YKa3aHUI
K 060beMO-TVIAHVPOBOYHBIM pelIeHUSIM, HaTNIUN
006111e06MEeHHOJ BEHTWISIMA, CUCTEM IbIMOYIa-
JeHus u mpouee. HeoOXOOMMOCTh ITepeumncieH-
HBIX CUCTEM 3aBUCUT OT KOHCTPYKL MU, PAa3MEPOB,
MeCTOIIOIOKeHUS Tapaka — Ha/l3eMHbIH, II0/13eM-
HbIM, TPUCTPOHEHHBIN, BCTPOEHHBII B KaKoe-
JaM60 3maHue U Mpoure TOHKOCTU. Balll KOHKpeT-
HBIVi Cyyail BbIOMpaiiTe, YUTasl IIOJIOKEHUS
CIT113.1330.2023.

ABTOMaTMUeCcKMe YCTAaHOBKMU TMOXAPOTYIIEHUS
(AVIIT) u nmoxkapHoi curHanmsanum (AVIIC), cu-
CTeMbl OIOBeIlleHMsI M YIIpaB/IeHMsI 3BaKyalyei
mopeit pu noskape (COVD). Bece 6e3 MCKIIOUEHMST
3aKPBITbIE aBTOCTOSIHKYM JTOJIKHBI OBITH 000pYI0-
BaHbl COVYO:

e  IIOA3eMHbIE, BMECTMMOCTHIO 10 50 Marm-
HoMecT, — COYD 2-ro tuna, ot 50 u mo 200 mamm-
HOMECT BKJIIOUUTETBHO — YCTAaHOBKAMM 3-TO TUIIA,
6osiee 200 MalIMHOMECT — 4-TO TUIIA;

e  Ha3eMHbIe 3aKPbITOrO TUMA OT 2-X 3TaxKen
BK/IIOUUTEIbHO, BMECTMMOCTbIO A0 100 MammHo-
mecT, — COVYD 1-ro Tuma, 6osee 100 MalMHOMeCT
— 2-To THIA.

B mnop3emHbiXx aBTOocTOsSHKax BIIB u AVIIT
IIOJKHBI MMETh BbIBEEHHbIE HAPYKy HMaTPYOKM C
COeIVIHUTETbHBIMY TOJIOBKaM¥, 060PYIOBaHHbIE
BEHTUJIIMM M OGpaTHBIMM KjIallaHaMM, IJIs TTIO[I-
KJIIOUeHMS] TepeBIOKHONM TOKapHO TEeXHUKU B

COOTBETCTBMM cO  cBogoM  mpaBmi  CII
10.13130.2020.

B 3aKkpbIThIX aBTOCTOSIHKaX MalllMHOMECTa C
obopymoBaHueM IS TIOA3aPSAIKM 3JIEKTPOMOOHU-
JIeil M TMOPUAHBIX aBTOMOOMJIEN MOKHBI OCHA-
maTtbess AVIIT He3aBMCHMMO OT IO,

[Tpu UCMOMb30BaHMUM B MHOTOYPOBHEBBIX aBTO-
CTOSTHKaX aBTOMAaTUYeCKMX YCTAHOBOK BOZSHOIO
MJIY TIEHHOTO TIOKapOoTYIleHUs pas3mellleHue o0po-
CUTeJIeN TO/DKHO 00ecIieunBaTh OPOIIEHNE aBTO-
MOOWIIel Ha KaKIOM YPOBHE XpaHEeHMS.

i TIOMeIlleHMi XpaHeHUs aBTOMOOWMIbHBIX
UIMH CeqyeT MPUMEHSTb ObIMOBBIE TOXKapHbIE
usBemniaTeny. Takue IoMeIeHNUs1 Ha IMO3eMHBIX
JTakax, a TaKkKe COBOKYITHOJ IIIOIIanbIo Oojee
200 M2 B HaJi3eMHBIX 3TaykKaxX JOJDKHbBI OCHAIIAThCS
AVIIT.

B 0IHO- ¥ ABYX3TaXXHBIX CTOSTHKAaX aBTOMOOM-
Jieil GOKCOBOTO TUIIA C HEITOCPECTBEHHBIM BbIE3-
IIOM HapYKy U3 KaXkIoro 60Kca, a TakKe CTOSTHKax
aBTOMOOMJIE} BJIAJeNbIeB, BCTPOEHHbIX U IPU-
CTPOEHHBIX K 3TaHMSIM Kiacca (PyHKIMOHATbHOM
MokapHo¥ onmacHocTu d1.4, BHyTpeHHUI TIPOTU-
BOTIOXKAPHBIN BOJOTIPOBO/I, CUCTEMY OMOBEIeHMS
U yIpaBJaeHUsl 3BaKyalMen Joaeil pu rnoxape,
aBTOMATMUECKYl0 YCTAHOBKY TIOXXapOTylleHus,
aBTOMATUUECKYI0 TOXapHYI CUTHAIU3ALUIO [0-
ITyCcKaeTcsl He TIpelycCMaTpuBaTh.

To ecTsb, Temepb BCe KOHKPETU3UPOBAHO U TPU-
BSI3aHO HEMOCPeACTBEHHO K KOHCTPYKIMUSIM [TOMe-
HIeHMS.
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REQUIREMENTS FOR FIRE AUTOMATION SYSTEMS OF PARKING LOTS

Abstract. In the article, the authors explained the requirements of regulatory documents on equipping car stor-
age facilities with fire automation equipment.
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Hayunwiii pykogodumens — 0oyeHm kagpedpst «CmoumocmHoll UHHCUHUPUHZ U MEXHUUeCKas
2Kcnepmu3a 30aHuli u coopyxceHuti» Camapckozo 20cydapcmeeHH020 MexHUUecK020 yHusepcumema,
KaHoudam 3KoHoOMuuecKux Hayk, doyenm Mamaesa Onvea AHamMoNbe8HA

VHBECTUIIMOHHO-CTPOUTEJIbHbIN NUH)XUHUPYHT

AHHOmMauusa. /laHHas cmamaos NOC8AWEeHa akmyansHoli npobaeMamuke npuMeHeHUs UHBeCMUYUOHHO-CMPOo-
UMenbHO20 UHMCUHUPUH2A C YeJiblo N08blileHUs 3 ekmusHocmuU peanusayuu KpynHslX UHBECMUYUOHHO-CMPOU-
menbHbIX Npoekmos. B pabome npedcmasneno onpedeieHue UHBECMUYUOHHO-CMPOUMENbHO20 UHMUHUPUH2A KAK
Komniekca pabom u ycuyz mexHuueckozo u ynpaeieHueckozo Xapakmepd, 0X8amal8ar0Wjux 8€Cb HUSHEHHbLL YUK
npoexma. O603HaueHsl Karwuesbie 3adaull, peuiaemple 8 pamkax NPUMeHeHUs UHUHUpuHza. OmaoenvHoe 6HUMA-
Hue ylensemcs npeumMyuiecmnaam UH8eCcmuyuoHHO-CIMpPOUMensH020 UHNUHUPUH2A, cpedu KOMOpbiX — COKpauje-
Hue CPOKO08 U CMOUMOCMU NPoeKkmd, nogsluieHue IKCNIYamayuoHHbIX Xapakmepucmuk 00sekmd, CHUMeHuUe IKO0-
Jloeueckoli Hazpy3ku u opyeue. Ha ocHoge aHanusa meHoeHyuil ompaciu denaemcs 661800 00 UHHUHUPUHee KAK
00 UHCMpymeHme UHHOBAUUOHHO20 pA38UMUS UHBECIMULUOHHO-CMPOUMeNsHOLl cihepol 8 ycao8usx ee Yudposoti
mpatcpopmayuu. Takum ob6pazom, cmames hpedcmassem npakmuueckuti uHmepec o1 WuUpoKozo Kpyaa che-
Yuanucmos, yHacmsyowux 8 peaiu3ayuu UH8eCMUyuOHHO-CMpPoUmesibHslX NPOeKn o8 U 3auHmepeco8aHHbslx 80
gHedpeHUU nepedosslx N00X0008 07151 NO8blUIEHUS. UX IPPekmusHOCMU.

Kniouegsle cnoea: uHeecmuyuoHHO-CIMPOUMebHbIll UHMUHUPUHZ, 3P PeKmUBHOCMb NPOEKMO08, HUHEHHbLT
yukn npoexkma, BIM-modenuposarue, yugposas mpaHchopmayus cmpoumensHoli ompacau, ynpasieHue npoex-
mamu, CpoKu CmpoumenbCmaa, CMouMocmy CMpoumeibCmead, IKCNIYyamayuoHHble Xapakmepucmuxu o6sexmad,

UHHOB8AUUOHHOE pa3sumue ompaciiu.

B COBPEMEHHbBIX YCIOBUSIX CTPEMUTEIHbHOTO
pasBUTHS LIMUPPOBBIX TEXHOIOTHI U UX aKTUB-
HOTO IIPOHMKHOBEHMS BO Bce chepbl SIKOHOMMUUE-
CKOJ1 IesiTeJIbHOCTM, KOMITAaHMMU, peausylollue
MacuITaGHble MHBECTULIVIOHHO-CTPOUTETbHbIE
MIPOEKTHI, OCTPO HYKIAIOTCS B aaIriTaliy IO HO-
Bble TEHIEHILMM U TOMCKE VHHOBAIMOHHBIX MH-
CTPYMEHTOB TOBbBINIEHNUST 3DPEKTUBHOCTU. ITO
CBSI3aHO C TeM, UTO TPaAMUIIMOHHBIE MOAXOObI K
YIIPaBJIEHMIO ITPOEKTAaMM HE BCEr[a OTBEYAIOT CO-
BPEMEHHbIM TPEOOBAHMSIM B OTHOILIEHUM CKOPO-
CTU TIPUHSITUSI pellleHui1, MaciiTaboB 06pabaTsi-
BaeMbIX JaHHbBIX ¥ HEO6XOIMMOCTH OHJIaiH-B3aM-
MOJIEIICTBUS MEXKAY BCEMM YJYaCTHMKAMM IIPO-
mecca.

B 9TMX YCIOBUSIX OMHMM U3 HauboJiee rmepcrek-
TUBHBIX MHCTPYMEHTOB [JisI CTPOMUTEIbHOIO

CEeKTOpa CTAHOBUTCS KOHIEMIUS MHBECTUIIA-
OHHO-CTPOUTENBHOTO VHXMHUPHUHTA. CyTh 3TOrO
MOIX0MA 3aK/ITI0YAeTCS B KOMILIEKCHOM MOIePHM-
3aIMM BCEJ CUCTEMbl peanu3aluy MHBECTUIU-
OHHO-CTPOUTENIbHBIX MPOEKTOB Ha 6as3e HOBeji-
MIMX OOCTVKEHUIT B 00acTy MHPOpMAaTU3aAIINMA,
aBTOMAaTM3alMu, pob6oTU3AIMHU. DTO TIO3BOJISET B
pasbl MTOBLICUTH OINEPANMOHHYI0 3(D(GEKTUBHOCTD
3a CYET BHEAPEHMSI CKBO3HBIX I[M(DPOBBIX TEXHO-
JIOTMIH Ha BCEX JTamax — OT pPa3paboTKM KOHIIEI-
I[MM [0 SKCILTyaTaluu roToBOro o6bekra. biaro-
Iapst STOMY JOCTUTaeTCS] MUHMMMU3ALNS KaK CTO-
MMOCTH, TaK ¥ CPOKOB CTPOUTENbCTBA IIPU 06ec-
IeYeHM BbICOYANIINX CTAHIAPTOB KauecTra.
HUccnemoBaHme CUCTEMBI CTPOUTEIBHOTO CTOMU-
MOCTHOTO MHXXVMHMPUHIA SBJSIETCS KIIOUEBbIM
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Hay4YHbIM HarpaBieHueM Kadempsr CUTI3uC Ca-
MapCcKOoro mojurexa.

[Toi, MHBECTUIMOHHO-CTPOUTENbHBIM WHKU-
HUPUHTOM TOHMMAETCSl IUPOKUI CHeKTp B3au-
MOCBSI3aHHBIX BUZI0B [€SITeIbHOCTH, OXBaTbIBaIO-
IIMX BeChb XM3HEHHbIVI LIMKJI peajin3aluuyu MHBe-
CTUIIMOHHO-CTPOUTENBHOTO TIpOeKTa M Hampas-
JIeHHBIX Ha obecreueHyre MaKCUMAaIbHOI 3¢ dex-
TUBHOCTY 3TOTO MpoIiecca.

B nepByIo ouepess, 3TO pa3paboTka 060CHOBA-
HUI MHBECTULIUI B IPOEKT, BKJIIOYAIOIIAs TeX-
HMKO-3KOHOMMYECKME pacyeThbl, aHaAMU3 OKyTlae-
MOCTH, OLIeHKY PMCKOB U TaK Jajee.

Ianee, Ha 3Tare TUIAHUPOBAHUS OOBEKTA BBI-
TIOJTHSIIOTCSI TTPOEKTHO-U3bICKATEIbCKIE PAOOTHI,

CO3MIaeTcs TOJHOIeHHAs ITPOeKTHas, pabouast u
CMeTHas JOKYMeHTAlMs B COOTBETCTBUM C COBpe-
MeHHbIMM HOpMaMM.

Ha cTaguu peannsaiuy MpoeKkTa oCyIleCcTBIIs-
eTCsT KOMIUIEKCHAsl TIOJITOTOBKa U obecrieueHue
CTPOUTENILHOTO TIpoliecca: paspab6orka ITIOC u
IIITP, morucTHKa MOCTaBOK, OOyUYeHNe IepCcoHaIa,
CTPOUTEJIbHBIN KOHTPOJIb.

[ToMMMO 3TOrO, MHKMHUPUHT BKIIIOUaeT mied-
MOHTAaX ¥ HallaIKy VH)KeHEPHBIX CYCTEM 00bEKTA,
rapaHTUpPysl GBICTPBIN ¥ Ge30macHbIif BBOJ, €ro B
SKCIUTyaTalui0 B COOTBETCTBUM C TPEOOBAHUSIMU
npoexra [1, ¢.90].

OTpaskeHye KOMIIJIEKCHOCTY MHBECTULIMIOHHO-
CTPOUTEIbHOIO MHXXMHMPUHTA ITI0KA3aHO Ha PUC.

WMHMMUHUPUHT
no gna
CTpouTEnbCTBa
" WHXHUHNPHHT
H¥MWHUPHHI Ha
npoueccos
Kaxaom atane
ynpasneHua
nucn
nNpoeKkTamu
AHBECTULLMOHHO -
CTPOUTENbHDIN
- UHKWUHUPUHT
NHMMHUPUHT NHXUHUPHHT
TEXHONOTWIA cpeAacTs Tpyaa
BbINONHEHUA ans
pabot CTpOMTeNbCTBa
WHMUHUPUHT
npeameToB
TPyAa B
CTpOUTENDLCTEE

Puic. KoMIieKCHOCTD VHBECTUMIMOHHO-CTPOMUTEJIbHOIO MH)KMHMPHYHIA

TakuM 06pasoM, MHBECTUIVIOHHO-CTPOUTEITb-

HbI MHXXVHUPUHT BBIIOJIHSET BaOKHENMIIYIO POJib

KOMIIEKCHOT'O 06€eCITeueHns BCex IIPOLecCcoB pea-
JIM3aLMY IIPOEKTA TI0 CO3MAaHNUI0 06BEKTa.

KitoueBbie 3a/1auy, peliaeMble B paMKax MHBe-
CTULIMOHHO-CTPOUTENbHOTO MHXMHUPUHTA, MTOKA-
3aHbl B Tabnuie (Tabm. 1) [2, ¢.272].

Tabnuua 1

3anatm MHBECTUIIMOHHO-CTPOUTEJIBHOIO MH)XMHUPDVHTIa

KinroueBas 3agaua

OnucaHnue

Pa3paboTKa ONTUMAaIbHbIX ap-
XUTEKTYPHO-TJIAHMPOBOYHBIX
peleHuin

Ha srame mpoeKTUpOBaHMSI KOHLIEILIMM CO3JAI0TCSI BapMaHThI pellle-
HUI, ONTUMAabHbIE MO (YHKIMOHATBHOCTU, CTOMMOCTU, CPOKaM MU
TIPeIIIOUTEHMSIM 3aKa3umKa

KommnekcHast mpopaboTka MH-

¥ 060pyIOBaAHMS HUIO U JIP.

PaBpa6aTbIBaIOTCH OIITMMAJIbHbIE pelleHMs I10 MHXXE€HEPHBbIM CUCTe-
JKEHEPHO-TEXHUYECKUX CUCTEM MaM 0O6beKTa — BEHTWIAI MM, KOHOAUIIMMOHMPOBAHUIO, 3JIEKTpOCH8.6)Ke-

Peanmusanusa BIM-
MOJleIMPOBaHMS

Jinge7t

Cosmaercsi MHGOpMALMOHHAS MOJeNb 3HaHus g 3G(eKTMBHOTo
yIpaBJeHMs] BCEMM MPoIleccaMy — OT ITPOEKTUPOBAHMS IO SKCILTyaTa-
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KmloueBas 3ajaua

Onucanue

OGecrieyeHye COOTBETCTBUS

BUJIaM CTBa

PaspaboTka pemieHnii BeIETCS B COOTBETCTBUM C AeMCTBYIOIMMIU HOP-
CTPOUTENbHBIM HOPMaM U Mpa- | MaTUBHBIMM JOKYMEHTAMM B 00/1aCTV MTPOEKTUPOBAHMS Y CTPOUTE -

OnTumMmsanys CTOMMOCTY U

[TpumeHstoTcst 3 PeKTUBHbIE METOABI YIIPABIEHMS IPOEKTaMM, M03-
CpPOKOB BOJISTIONIVIE MMHUMM3UPOBATH OIOKET Y MPOAO/DKUTEIBHOCTD PaboT

KommiekcHas IoAroToBKa
CTPOUTEJIbHOI TIIOIAIKA

HpOBO,ZLHTCS[ MHJKeHEePHbIE M3bICKaHMSI, paBpaﬁaTbIBHETCH OpraHm3anm-
OHHO-TeXHOJIOTM4YeCKasad JOKYMEHTalusI

PYOOBaHMS ¥ MaTePUAIOB

OcyllecTBaeHME TIOCTABOK 000- | OpraHm3aliust MOCTaBKY MHKEHEPHOTO M TEXHOJIOTMYECKOTO 060pYH0-
BaHMsI, a TAaK)Ke CTPOMTEIbHBIX MaTEPUAIOB

[llep-moHTAXK M IMyCKOHATAAKa

KoHTponb MOHTaka ¥ HalagkuM 000pymoBaHMS AJisI ObICTPOro u 6e3-
OI1aCHOTO BBOJIAa 06bEeKTa B SKCILIyaTaIlMi0

HpI/IMeHEHI/Ie VMHBECTUIMOHHO-CTPOUTEJIbHOIO
VMH)KMHUPHUHTA Ha IIPOTSXKEHMM II0OCJAeIHUX JIET
MNpOOEMOHCTPMPOBAJIO CBOIO BBICOKYIO De3yJjIbTa-
TUBHOCTb M SKOHOMMYECKYIO 3(1)(I)eKTI/IBHOCTb.

OCHOBHBIE TIPEMMYIIECTBA, IOJyyaeMble 3a-
KasuMKaMy MHBECTULIMOHHO-CTPOUTEIbHbBIX IPO-
€KTOB IIpM MCII0Jb30BAHMM UHKMHMPYHTA TOKa-
3aHbl B Tabnuile (Tab. 2).

Tabnuua 2
MNHBeCTUIIMIOHHO-CTPONUTEJIBHBIN MIXKMHVPUHT (IIPEeVMyNIIeCcTBa)
IIpeumyiecTsBo IIpupocr (%)
CoxkpartieHye CpOKOB peanns3annmn 20-30
CHIKeHYEe CTOMMOCTY CTPOUTEIbCTBA 15-25
ToBbIIIeHME IKCIUTYaTAlMOHHON 3 GEeKTUBHOCTY BBEIEHHBIX 00BEKTOB 30-40
CokpalieHye 3KCIUTyaTallMOHHbBIX 3aTpaT 20-30

MuHUMM3AIMS PUCKOB peaausaium

Takum 06pa3oM, MUCIIOIb30BAHNE VHBECTUIN-
OHHO-CTPOUTENBHOIO0 MHXVMHUPUHTA IIO3BOJISIET
MMHMMM3MPOBATh 3aTPaThbl, CDOKU U PUCKM pea-
JIM3al My MHBECTUIMIOHHO-CTPOUTEbHBIX ITPOEK-
TOB, 00ecreunBas BBICOKYIO (GMHAHCOBYIO 3 dex-
TUBHOCTH Ha BCEX 3TAIaX KU3HEHHOTO VKA 00'b-
€KTOB. JTO JenaeT VHXVHYMPVHT ONTMMAaJIbHbIM
VHCTPYMEHTOM J[JI1 3aKa3uMKOB M MHBECTOPOB,
3aMHTEPEeCOBAaHHBIX B OBICTPOII OKyIIaeMoCTH
CBOMX BJIOKEHUJI ¥ TIOBBILIEHUY KOHKYPEHTOCIIO-
COGHOCTY peann3yeMbIX MPOEKTOB [3, ¢.70-76].
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BOEHHOE AEJO

KPUIUITAJIb Pycinan BacunbeBuu
ciymiatesb ¢akyabTeTa BOMCK HallMOHAIbHO rBapauy, BoeHHas akagemMusi MaTepuaabHO-
TEeXHMYECKOTO obecrieueHNst MMeHu reHepasa apmun A.B. Xpynesa, Poccus, r. CaukT-IleTepOypr

AXMATOBCKUM Bacuimit Baagumuposuu
ciymiatesb ¢akyabTeTa BOMCK HallMOHAIbHO rBapauy, BoeHHast akagemMusi MaTepuaabHO-
TEeXHUYECKOTO obecrieueHNst MMeHu reHepasia apmun A.B. Xpynesa, Poccus, r. CaukT-IleTepOypr

BOPOBBEB VBaH BiragumupoBuu
cymiaTtesb ¢akyabTeTa BOMCK HallMOHAJIbHO rBapAuy, BoeHHas akagemMusi MaTepuaabHO-
TEeXHUYECKOTO obecrieueHNst MMeHu reHepaia apmun A.B. Xpynesa, Poccus, r. CaukT-IleTepOypr

JEHHWUCOB Anapeiit HukomnaeBuu
ciymiaTtesib GakyabTeTa BOMCK HallMOHAIbHOM rBapAuy, BoeHHas akagemMusi MaTepuaabHO-
TeXHNYeCKOTo obecrieueHust MMeHu reHepana apmuu A.B. Xpynesa, Poccust, r. CankT-IletepOypr

AHAJIN3 COCTOSAHUSA CUCTEMbI OBECITIEYEHUSI MATEPUAJIbHO-
TEXHUYECKNMU CPEACTBAMMU OTAEJ/IOB BHYTPEHHUX JEJI
MUHVUCTEPCTBA BHYTPEHHUX JEJI POCCUIMCKOM ®EJEPAIIVIU

AHHOmMauusa. B mamepuanax cmameu paccmampueaemcs 80npoc 0 nopsioke obecneueHus noopasodeneHull
80liCK HAYUOHAILHOTI 28apduU MaMepuaIbHO-mexHuueckuMu cpedcmeamu omaoenos Buympennux den Munucmep-

cmea eHympeHHux den Poccutickoti @edepauuul.

Knrouesste cnosa: MamepuaibHO-mexHuuecKkue cpeacmea, omden BHYMPEHHUX den MuHucmepcmea BHYM-

peHHux den P.

Beedenue

O6ecreueHne  MaTepPUATbHO-TEXHUYECKUMU
cpencrtBamu (manee MTC) ornenoB BHyTpeHHUX
nen MunucrepcrBa BHyTpeHHux [en Poccniickoit
®enepauuu (manee — OB MBI, PO) — 3T0 KOM-
IVIEKC MEPOIPUSITUN, BKITFOUAOLINIA:

—  ompepeieHMe MOTPEOGHOCT U BO3MOKHO-
cTeit 1o obecreyenno MTC;

— maHupoBaHue obecneueHuss MTC;

— 000CHOBaHHOE U CBOEBpeMeHHOe MCTpe-
6oBanne MTC;

—  obecrieuenne MTC B pamMKax BbIAeIsIeMbIX
OIO[IKETHBIX aCCUTHOBaHMI;

—  pamuoHanbHoe noBemeHune MTC ot 1mo-
CTaBLIMKOB 10 CTPYKTYPHBIX ITofpasaenenuii OB
MB]I PO;

—  xpaHenue MTC Ha 6a3ax u CKjIajgax;

—  YYET ¥ OTYETHOCTD Npu ABKeHnu MTC;

— TIpoBeJleHMe MEepPOIPUSITUII TI0 BBISIBIIE-
HMIO, Tlepepaclipeie/IeHMI0 M peann3anum CBepx-
HOpPMAaTMBHBIX 3allacoOB U BbICBOGOXKIAEMOTO
MTC.

Opraumsauust obecrneuenuss MTC BKIIOUaeT
cofepskaHue M MEeTOOMKY paboThl JTOKHOCTHBIX
jgun, OB MB/I P® 110 HaKOIUIEHUIO, SIIETOHUPO-
BaHMIO, pasMelleHNuI0, COmepXaHMIO, Bbigaue U
nogave MTC B cTpykTypHbie noapasgenenust OBJ
MBI, PO®.

B mensix 9¢b@eKTMBHOTO  MCIIOIb30BaHMUS
TPaHCIOPTHBIX CPEeACTB OOJ/DKHOCTHBIM JIMIIOM,
OTBETCTBEHHBIM 33 KCIUTYyaTalMI0 TPAHCIIOPTHBIX
cpencts B OB MB/I P® pa3pabaThiBaeTCst rofio-
BOJI IJIaH UCIIOJb30BaHMS, TEXHMUECKOTO 06CITY-
SKMBAHUSI U peMOHTA TPAHCIOPTHBIX CPENCTB Op-
raHoOB BHYTpeHHUX nen Poccuiickoi denepauun,
Ha OCHOBaHUM KOTOpOTO OIpeensoTCs
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MOTPEeOHOCTh M 3aTpaThl Ha TEXHUUECKOE 00CITY-
>KMBaHMe, TeKyIMii PeEMOHT, TOploYe-CMa304yHblie
MaTepuabl, aKKyMY/ISITOPHbIE GaTapeu, aBTOMO-
OWIbHBIE IIMHBI U CTPaXOBaHMe TPAKIAHCKO OT-
BETCTBEHHOCTM  BJIafeNblieB  TPAHCIIOPTHBIX
CpencrTs.

[lnaHupoBaHMEe TMOTPEOHOCTM B TEHEXKHBIX
CpeicTBaXx Ha  CofepykaHMe  TPAHCIIOPTHBIX
CpejCTB IMTPOM3BOJINTCS M3 pacueTa roJJOBbIX HOPM
MUCTIOMb30BaHus. [IIs1 TIaHMPOBAHMSI 3aTpaT Ha
TeXHUUeCKoe OOCTYKMBAHME M TEKYIIMUA PeMOHT
TPaHCIIOPTHBIX CPENCTB MPUMEHSIOTCS Clenylo-
I1Me OCHOBHbIE ITOKa3aTeln:

—  3aTpaThl Ha TeXHMYECKOe OOCTYKMBaHME
TPaHCIIOPTHBIX cpefcTB Ha 1000 KM mpobera;

—  3aTpaThbl Ha TeKYIUii peMOHT TPaHCIIOPT-
HbIX cpeacTB Ha 1000 kM mpobera.

[TnanoBbeie HOpMBI 3aTpaT Ha TO U TeKywui
PEMOHT TPaHCHOPTHBIX cpeacTB Ha 1000 km mpo-
6era onpeesiioTCs C yYeTOM CPeHel CTOMMOCTHU
10 perMoHy Ha OCHOBAaHMM 3aTpaT Ha 3TU LieJu B
NpenbIoyIINIA IeEpUoL, U B paMKaX BbIAEJIEHHOTO
uHaHCcHpoBaHYS.

VicripaBHOE COCTOSIHME TPAHCIIOPTHBIX CPEJICTB
obecIieunBaeTcs] CBOEBPEMEHHBIM IPOBeIeHeEM
TO u TexylIiero peMoHTa, a Takke COOJIoAeHeM
IpYTUX peKoOMeHAaluii Io IpaBuWIaM TexHuye-
CKOT'0 UCMOJIb30BaHMS.

Ha TeppuTopuasbHO-MECTHOM ypOBHE B 06-
meit cucTeMe 3aKyIoOK M obecreyeHust MCTOUHMU-
KamMu obecrievueHus] 3aKa3blBAeMOI HOMEHK/IATY-
poit MTC aBnsiroTC:

—  CO3JaHHble U cogepkaliyecs Ha CKIazax
3amnacel MTC;

— nocraBku MTC depe3 [OBONBCTBYIOIIVIE
OpraHbl.

[ljisi cBOEBpEMEHHOT0 U TMOJHOTO MPOBeAEeHUS
TO u pemoHTa TpaHCIOPTHBIX cpeacTs OB/ MBI
P® paspelraeTtcst mpuoOpeTaTh B JeLIEHTPaIN30-
BaHHOM Mopsiake MTC, KOTOpbIM OHM He obecIie-
YyeHbI 10 TJIaHaM o6ecrieueHysi, B OpraHm3aiusx,
Ha TPeATpUATUSIX MPOMbIILIEHHOCTU U B TOPTO-
BOJ ceTu B Ipejesiax JUMUTOB GIOIKETHBIX 00sI-
3aTe/IbCTB, MMPeIyCMOTPEHHbIX Ha JJaHHbIE 11e/1M B
COOTBETCTBYIOIIEM (DMHAHCOBOM r'O[TY, B IIOPSIIKE,
YCTaHOBJIEHHOM 3aKOHOaTe/IbCTBOM Poccuiickoit
®enepanuu. Kak npaBuiio, K TaKOMy UMYILECTBY
otHocuTcsa MTC, npumensiemoe gis TO AT (mac-
JISTHBIE Y TOIUIVBHBIE QMIBTPHI, PEMHM, HATUYUKU U
Ap.).

B cucreme ob6ecrieuenyst MTC OBJ] MBI PO cy-
IIECTBYET PsiZ IPOGIEMHBIX BOIIPOCOB BIMUSIOIINX
Ha KaueCTBO MPOLIECCOB, MPOUCXOISUINX B HElA:

1.  OrcyrcTBME CTPOTOV MOC/IENOBATEbHO-
CTU TPOBeAeHUS MEpPONpUSITUII B OpTaHMU3aALUU
obecrieuennst MTC 1 OTCYTCTBUE CUCTEMBI Befle-
HMSI HOPMAaTUBHO-CIIPABOUYHOM M YYETHO-OTUET-
HOJi MHGOopMaIuy B Boripocax obecrieuenust MTC,
YTO MPUBOJAUT K BO3HUKHOBEHMIO Pa3HOTIACHil B
cucreme obecrieuenust MTC.

2.  OTcyTcTBME aBTOMAaTM3UPOBAHHOM CU-
cTeMbl ynpasiaeHus1 3amacamu MTC, mossossiio-
1€l pacCYMTHIBATD I'OJIOBYIO IIOTPEOHOCTD B UMY-
11eCTBe, OLIeHUBATh MMEIOIIMeCs] pecypchl, paspa-
6aThIBaTh 3aKa3 B IMPOMBIIIVIEHHOCTb HA HEIOCTA-
I0lllee UMYIIECTBO, pacIpeessiTh 3amachl IeHTpa
M TOCTymawilee 1“3 MPOMbBIIIEHHOCTU UMYIIe-
CTBO I10 TIOTPE6GUTEISIM.

3.  OTCyTCTBME eAMHOV CUCTEMBI paCu€Ta I0-
TpebGHOCTU U BO3MOKHOCTe obecreuenusi MTC,
BBUY OTCYTCTBUSI METOOUK €€ OTpeneseHus, a
TaKKe eqMHbBIX CPOKOB CJTYKObI (HOPM HapabOTKA)
npumensiemoro MTC. ITorpe6HocTs B MTC ormpe-
JIeyseTcs Mo KaXkAoil HOMEHK/IaType OTHAEIbHO,
OTCYTCTBYIOT PACYETHO-CHAOKEHUECKYE € IMHUITbI
— KOMIIJIEKTBI.

4. HepamuoHa/ibHOe pacxoJoBaHle BbIfe-
JIEHHBIX OIOMKETHBbIX aCCUTHOBAHUI, TIPMUEM Ha
BCEX YPOBHSIX MPOJO/IKAIOT MMETh MeCTO (DaKThbI
HelleJeBoro U Hes3(P@GeKTUBHOrO MCIIO0JIb30BaHMS
IEeHEXHBIX CPEeNCTB, MHbIE 3JI0yIOTpebieHus,
MPOCYETHI U HApYIIeHUs TIpU OpraHu3aluuu JaH-
HOIt paboThI.

5. OtcyrctBue B OBl MB/I, PO mTaTHBIX Op-
raHOB, OTBETCTBEHHBIX 3a IMpPOBefeHMe 3aKyIOK
IIJISI CBOEBPEMEHHOT0, ITIOJIHOTO U 6ecrepe6oitHoro
obecrieyeHnsI aBTOMOOVIIBHBIM MMYIIIECTBOM.

6. ExeromHoe ¢MHaHCUpPOBaHME HEHEXHBIX
CpeAcTB Ha cogepykanue AT ITpou3BOOUTCS Ha OC-
HOBaHMU 3aTpaT Ha 3TU 1€ B TIpeIbIAYIINii TTe-
PUO/I, UTO MOSKET MPUBOJUTH K €XXerOAHOMY CHU-
KEHUI0O 00BbEMa (MHAHCHMPOBAHMS Ha 3aKYIIKY
MTC.

Cucrema obecreuenus MTC OB, MBI, PO
HY>KJaeTcs B JajibHelillieM COBepIIeHCTBOBAHUM U
pasBUTUM, TaK KaK CYIIeCTBYIOII/e HeIOCTaTKM
CHIMKAIOT KavyeCTBO OIMpenesieHus] MOTpeGHOCTH,
IJIaHUpOoBaHus U obecrieuenust MTC 1 OKa3bIBAIOT
CYyIlleCTBEHHOE B/IMSHME Ha pe3yabTaT BBITIONHEe-
HMe 3a7ad4, mocraBieHHbIX nepen OB MBI PO.

Pe3ynbTaThl CpaBHUTENbHOTO aHaiu3a IIpPo-
6JIeMHBIX BOIIPOCOB B cucTemMe obecreueHmss MTC
TEePPUTOPHUAJIBHBIX OPTaHOB BOICK HALIMOHA/IbHOM
rBapauu poccuiickoit @enepanun (manee — TepO
BHI' P®) u OBl MB]I, P® nipencTaBiieH B TabauIIe.
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Tabnuua

Pe3ynbTaThl CPAaBHUTETHHOTO aHAIN3Aa MPOGIEMHBIX BOIIPOCOB
B cucteme obecnieuenust MTC TepputopuaabHbix opranos BHT P® u OB/l MB/I P®

IIpoGieMHbIEe BOIIPOCHI B cucTeMe obecrieueHuss MTC

TeppuropuaabHbix opraHos BHI' PO

| OBJ], MB]I, P®

KYMEHTAaX HeE OIIpeae/ieHa

[MocnemoBaTeIbHOCTD MTPOBEIEHNSI MEPOTIPUSITHIL B Opraum3aiuu obecreuenns MTC B pyKOBOASIIIVIX T0-

neuenuss MTC

Crnabast cucTemMa BeJleHUSI HOPMAaTMBHO-CITPABOYHOM ¥ YUETHO-OTUETHON MHGOpPMAIMK B BOITPocax obec-

OTCyTCTBME aBTOMATU3MPOBAHHON CUCTEMBbI yrpaBaeHus 3anacamu MTC

OTCyTCTBME €IMHOI CUCTEMBbI pacuéTa IOTPeOHOCTY U BO3MOKHOCTe! obecrieuerust MTC

OTCYTCTBI/Ie IITAaTHBIX OPIraHOB, OTBETCTBEHHLIX 3a ITPOBEAEHNME 3aKYITIOK MTC

JKMBaHMS M1 peMOHTa aBTOMOOU/ILHOM TeXHUKA

HecBoeBpeMeHHas1 akTyaJmMsalyusi HOpMaTMBHOJ 0a3bl 1o | HepallMoHambHOE pacxogoBaHMUE BbIe-
pacxogy MTC mpu pasiMuHbIX BUAAX TEXHUYECKOTO O0OCITY- | JIEHHBIX GIOKETHBIX aCCUTHOBAHMIA

BHE ITYHKTa MOCTOSTHHOM AMCIOKALIUMA

CJIOKHBII ¥ MIPOAO/DKUTENbHBINA MOPSAOK mepemaun, mepe- | ExkerogHoe cHiskeHyue o0béMa (GMHAHCHU-
pacripenenenuss MTC Mexxay TeppUTOPUATIbHBIMM OpraHamMmy | poBaHus Ha 3akynky MTC

M BOMHCKMMM 4YacCTSIMM, HEBO3MOKHOCTbh 3a6aroBpeMeH-
Horo cosmanus 3armacoB MTC npu gevictBusx OMOH u COBP

MTC

HecBoeBpeMeHHOE 06ecIieueHe TepPUTOPUATbHBIX OPTaHOB

Bw1600. Takum 006pa3oM, IIpu MPOBeIEeHUN Op-
raHM3alMOHHO-IITAaTHBIX Meponpusatuii BHI' PO,
HampaB/eHHbIX Ha GOpMUpPOBaHKE eAVHOM, CJia-
SKEHHO I elCTBYIOIIeN CTPYKTYPbI, ONTUMU3ALUN
M TIOBBIIIEHMIO 3(G(EKTUBHOCTU €€ paboThl U
BKJIIOUEHUU B €€ COCTaB TePPUTOPUAIbHBIX Opra-
HOB BHI' P®, paHee cymecrBoBaBuive B MB]l PO
npobsieMHbIe BOIIPOCHI B OpraHu3aiuu obecreue-
Husg MTC, Terepb OKa3bIBalOT BAUSIHME HA CU-
cremy obecrieuennst MTC TepO B cocraBe BHI PO.
B pe3ysnbTaTe BO3HMKAET HEOOXOAMMOCTb COBEP-
IIEHCTBOBaHMUS cucteMbl obecrieuenust MTC Tep-
puTOopuaibHbIX OpraHoB BHI' PO u e€ agantauyun
K COBPEMEHHbIM YCIIOBUSIM.
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AJIOEB Azamat MyxaguHOBUY
ciayniaTtesib pakyabTeTa BOMCK HAllMOHAIbHOV IBapAH,
BoeHHas akafieMisi MaTepUaTbHO-TEXHNUECKOTO obecrieueHmst MeHM reHepasa apmun A.B. XpyreBa,
Poccus, r. CaukT-IleTepOypr

AHAJIN3 COCTOSIHUSI CUCTEMBI OBECIIEYEHUSI MATEPHAJIBHO-
TEXHUYECKUMU CPEJICTBAMU TEPPUTOPHAJIBHBIX OPTAHOB BOVICK
HAIIMIOHAJIBHOM I'BAPJINU POCCUIMCKOM ®EIEPAIINU

AHHOmMauusa. B mamepuanax cmamosu paccmampuedaemcs cucmema obecneueHuss MamepuanibHo-mexHuue-
CKUMU CPeOCcme8amu meppumopuanbHvix 0p2aHos8 80LicK HayUoHabHoti 2sapouu Poccuiickoti @edepavuul.

Knioueeuvle cnoea: mamepuanvsHo-mexHuueckue cpedcmea, 80licka HayuoHAanNbHOU 26apiuu, meppumopuans-
Hblll Op2aH.

Bseaeuue. Cucrema obecrieueHUsI MaTepu- OCYIIIEeCTBJISIEMBIX B LIEJISX MOAAEPKaHUS 60eBoOiA,
QIbHO-TEXHUYECKVMU CPEeACTBAMU (majiee — MOOWIM3AIMOHHOV TOTOBHOCTU U 6OeCIiocoOHO-
MTC) TeppuTOpMaIbHBIX OPraHOB BOJMCK HAlMO- CTM BOJICK 10 HaJM4YMIO TOTOBBIX K MCIIOJIb30Ba-
Ha/IbHOM rBapauu Poccuiickoit ®@epgepauym (nanee Huio (boeBOoMy mpuMeHennio) AT, 1o obecrieueH-
— TepO BHI' P®) o ¢yHKIMOHAIBHOMY ITpeIHa- HocTu MTC, O3BOSIIONIMM BOVCKAM BBITIOTHSTh
3HAUEHUIO SIBJISIETCS MOJICUCTEMOI B CHUCTeMe aB- ITOCTaBJIEHHbIE CTY)XKeGHO-00eBbIe 3amaum (PUCy-
TOTeXHUYEeCcKoro obecreuenus (gaaee — ATO) BHT HOK).

P®. ATO - »3TO KOMIUIEKC MEPOMNPUSITHUIA,
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CUCTEMA
ATO
I

— OBECITEYEHUE MTC

Puc. MepoIipusITUSI aBTOTEXHMUYECKOTo obecrieuenust BHI PO

Opranmsauust obecrieuenuss MTC B cucreme
ATO BHI P® BkiaouaeT B ce6s1 KOMIIIEKC MepPO-
IPUSITUIA:

—  ompepeneHue rnorpedHoctu B MTC u BO3-
MOSKHOCTe o6GecrieunBalolInX OpraHoB 1o obec-
nevennio MTC;

—  1wiaHupoBaHMe obecrneuenust MTC;

—  3akynka MTC;

—  060CHOBaHHOE U CBOEBpPEMEHHOE MCTpe-
6oBane MTC;

—  noisyyeHue u suienonuposanve MTGC;

—  xpaHenue MTC Ha 6a3ax U CKJIajgax;

—  pacmpepeneHue, rogava (Bblgava) v rnepe-
Bo3ka MTC;

—  YUYET ¥ OTYETHOCTD Npu ABKeHnn MTC;

— TIpOoBeJeHMe MEpPOIPUSITUII N0 BBISBIE-
HUIO, TIepepacipeteieHUI0 U peain3alnum CBepx-
HOPMAaTMBHBIX 3aIllaCOB ¥ BBICBOOOXKIAEMOro
MTC.

Cucrema ob6ecreuennsi MTC BHI' PO Bxiio-
Yaer:

1. OpraHbl ympasiaeHMs, OCYLIECTBISIOUINE
IJIaHMpoBaHMe 1 obecreuenie MTC:

a) JenapmameHm 20cydapcmeeHHbvlX NPOPamm
u 2ocydapcmeertblx 3akynok BHI' P@ — ocyIiecTs-
JsieT maaHupoBaHue 3akynok MTC 1o rocygap-
CTBEHHOMY OGOPOHHOMY 3aKasy; OpraHusyeT U
MPOBOAUT KOHKYpPEHTHbIe IIpoliedypbl, oIpeje-
jser mocTtaBmykoB MTC mo rocygapcTBEHHOMY
060pPOHHOMY 3aKa3sy.

6) ATuHH BHI' P® — ocyllleCcTBIsET ompeme-
nenne norpe6Hoctr B MTC BHI PO Ha rutanupye-
MBblIif TOn IyIs1 obGecrieueHus] TTOBCEIHEBHOI mes-
TeJIbHOCTU, paciipeie/ieHe BblJle/IeHHbIX (DOHIOB

MMYIIIECTBA IO I[€HTPaIM30BAaHHBIM TOTpe6GuTe-
JISIM, pa3paboTKy IJIAHOB 00ecreueHs LIeHTPau-
30BaHHBIX MOTpeOUTENE; onpeneneHne moTpeo-
HOCTU PacueTHOTO rofa;

B) AemobpoHemankossili omden (omdeseHue)
OKpYea 80liCK HAYUOHANBHOLL 28apoull — OTIpeiesisieT
MMOTPEOHOCTh MOTPEOUTENe, COCTOSIINX Ha AO-
BOJIbCTBUM; OCYIIIECTBIISIET, IPY HEOOXOAMMOCTH,
nepepacnpenenenue MTC mexny TepO;

r) Ilenmp mMamepuansHo-mexHu4eckozo obeche-
uenus (ganee — LIMTO) — opranusyert Boigauy MTC
(comepskamierocss Ha CKjiagax ¥ IUIAHUPYEMOTo K
noctaske 110 any ATruHW] BHI PO 13 npomblii-
JIEHHOCTM), paspabaTbiBaeT rpacdmk BbIIAYM I10-
TpeouTeIsIM.

2. IMoctaBmykyu MTC (3aBOAbI MPOMBIILITIEHHO-
CTHU, TIPeSIPUATHUS U OPTaHU3aLN, YIaCTBYIOIIME
B moctaBke MTC).

3. O6bexThl xpaHeHust MTC - ckiagbl XpaHe-
HUSI.

4. Tlotpebutenu MTC - TepO, BOMHCKME YaCTU
u coeguHeHus BHI PO.

O6ecnieuenne MTC nipu akcruryatauyuu AT, co-
3maHue U noagepskanue 3armacoB MTC B 3afaHHBIX
npepenax, ocymectsiasiercss ATuHW BHI PO, ko-
TOPBIi1 SIBJISIETCSI TeHepa/IbHbIM 3aKa3UMKOM U J10-
BOJIbCTBYIOIIMM OpPraHOM IO JAHHOI HOMEeHKJ/a-
Type MaTepuasibHbIX cpencTB. OH opraHusyeT B
YCTaHOBJIEHHOM IOpsIIKe paboThI IO GOPMUPOBA-
HUIO TIpejJjiokeHMuit B ToOCyJapcTBeHHble KOH-
TpakThl Ha noctaBky MTC gyst vy BHI PO.

Pa6oTy o omnpenenenuio norpe6HocTyt B MTC,
OopraHu3aly 3aKyIlKu MPU UCIO0JIb30BaHUM KOH-
KyPEeHTHBIX CITOCOO0B OIpe/ie/IeHN S TOCTAaBIIMKOB
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(MCTIOTHUTEIeI) MU 3aKTI0UYEHUIO TOCYAapCTBEH-
HOr'0 KOHTPAKTa C eqMHCTBEHHbIM IOCTABIIVKOM
(ucnonuutenem) Ha rmocraBky MTC gs vy>xg BHI'
P® u obecnnieuenne TepO 110 AeMCTBYIONIMM HOP-
MaM B YCTAaHOBJIEHHOM IIOpSIIKE OpraHusyer
LIMTO BHI' P®. IIMTO ompepnensieT HOMeHKJa-
TYypy U comepxxuT 1o 3azanuio BHI' PO 3amacel
MTC piast obecrieueHust mestenbHoct BHI PO,
OCYIILECTBJIIET UX MepepaclpeeneHue o coria-
COBAHMIO WJIM YKA3aHUIO CTPYKTYPHBIX TTOApasie-
JIeHUI 1leHTpa/IbHOTO amnmnapaTa Pocreapaun, op-
raHusyiomux obecrneueHue. OCHOBHON 3amaueit
IIMTO sBnsercs ob6ecrnieuenue TepO, coequHEHMIT
¥ BOMHCKUX YacTeil MaTepuaJbHO-TeXHUIECKUMU
cpencTBaMM, BOOpPYKeHMeM, 60eBOIi U CIlelyaib-
HOJi TEeXHUKOJ, B MUpPHOEe U BOeHHOoe Bpems. s
BBITIOJIHEHMSI AaHHOM 3agauu IIMTO mnpoBoaut
MEepOMNPUSITHSI TI0 3aKyNKe MaTepUaIbHO-TEeXHU-
YeCKUX CPeJiCTB.

Ha TeppuTOopuasbHO-MECTHOM ypOBHE B 06-
meit cucTeMe 3aKYIOK M 0OecreyeHust MCTOYHM-
KaMu obecrieueHuss TepO BHI' PO 3aka3bpiBaeMoii
HoMeHKIaTypoit MTC sSBASIIOTCS :

e  CO3[aHHbIE U cofepKalMecss Ha CKIajgax
3amnacel MTC;

. noctaBku MTC 4yepe3 OOBOJBCTBYHOILIVE
OpraHbl;

e  peMOHT U usrotosneHue MTC B 4acTsx u
Ha NpefnpusITUIX IIPOMBIIUIEHHOCTH;

e  JCIIOJIb30BaHME arperaToB M Y3jI0B, Ie-
MOHTMPOBAHHBIX CO criycaHHO AT.

TeppuTopuaibHBIM OpTaHaM pa3pelaeTcs
IpuoOpeTaTh B JelleHTPaIM30BaHHOM ITOPSIKe Ha
MpeANpUITUSIX TPOMBIIIIEHHOCTU U B TOPrOBOIi
cetu MTC, KOTOpbHIM OHM He O0OecreuyeHbl CO-
IJIaCHO TVIAHOB obOecreveHus, B mpeaeaax JUMMU-
TOB OIOMKETHBIX 00sI3aTeIbCTB, MPEIyCMOTpPEH-
HbIX Ha JAHHbIE I[eJIM B COOTBETCTBYIOIIEM (M-
HAHCOBOM TOZy, B MOPSIJIKE, YCTAHOBJIEHHBIM 3a-
KOHOAaTeabcTBOM Poccuiickoit @epepanyn. Kak
NPaBUJIO, K TAKOMY MMyLecTBy oTHOcuTcsa MTC,
npumensiemoe s TO aBTOMOOGUIBHOM TEXHUKU
(Mac/IsTHbIE U TOTUIMBHBIE (UIBTPBI, PEMHM, JAT-
uukm). [IprobpeTeHHOE HelleHTPaTN30BaHO UMY-
[[eCTBO YUYUTHIBAETCS B YCTAHOBJIEHHOM MOPSIIKE
U 3aUMCIISIETCS Ha TJIaHOBOe obecrieueHue TepO.

BeImosiHeHMe  MepONpUSTUII  obecrieueHus
MTC pomxkHocTHbIMM nLamu TepO BHI PO — no-
CTAaTOYHO TPYAOEMKMI Tpoluecc. [Ipu peneHTpa-
JIN30BaHHOM Tipuobpetenun MTC, BBUAY OTCYT-
CTBMSI IITATHBIX KOHTPAKTHBIX CITY’KO, Ha IOJIK-
HOCTHBIX ini] TepO Bo3naraeTcs AOIOJTHNUTE/TbHAS

cTyskeOHast Harpyska. CHM3UTH TPYTOEMKOCTh
mpoliecca opranusanuu obecrneuenus MTC u no-
BBICUTb 3G (PEKTUBHOCTh PabOTHI TOKHOCTHBIX
sui, TepO BO3MOXHO B pe3yabTaTe UCKIIOUEHUS
UX HETOCPeCTBEHHOTO yuacTusi B 3akynke MTC. B
HacTosiee BpeMsi HoMeHKnatypa MTC, mucnosnsb-
syemoro i TO AT, umeeT mmpokuii Auana3oH
HaMMeHOBaHMIA, UTO OCJIOXKHSIET MPOILIeCcC TIaHu-
poBaHus obecrieuenusst MTC.

Takum o6pasom, B cucteme obecreuenust MTC
TepO cymecTByeT psii MPOOJEMHBIX BOIIPOCOB
BJIMSIIONIMX HA KaueCcTBO ITPOIeCCOB, MPOUCXO/S-
IIMX B Hel:

1. TlocnenoBaTenbHOCTh NPOBELEHUS MeEPO-
NpUgTUit B opraumusanum obecreuenuss MTC, Be-
IeHusT HOPMaTUBHO-CIIPAaBOYHON M YYETHO-OT-
yéTHOM MHMOpMaLMM B BOIpocax obecrieueHust
MTC He OTpaskeHbI B PYKOBOISILINX JOKYMEHTAX,
YTO MPUBOAUT K BO3HMKHOBEHMIO pa3HOIJIacuii B
cucreme obecrieuenust MTC.

2. OTCyTCTBME aBTOMAaTV3UPOBAHHO CUCTEMBbI
yrnpasneHus 3anacamy MTC, no3Bossioweil pac-
CUMTBIBATh TOAOBYIO TOTpe6HOCTL B MTC, oreHM-
BaTh MMeEIOIMECS PeCcypchl, pa3pabaThIBaTh 3aKa3
B MPOMBIIIJIEHHOCTh Ha HepocTawiiee MTC.

OpraH ympaBieHUs KaKI0TO YPOBHSI ITbITAETCS
Co3[1aTh MaKCUMAaIbHO 60JbIINMii 3amac MTC, Hu-
yeM He 060CHOBBIBAS MMOIXOMABI IO €T0 CO3aHMUIO
(HM 1O HOMEHKJAType, HU IO KOJUYECTBY), B
CBSI3M C T€M, UTO OTCYTCTBME MHGOPMALVIOHHO
CBSI3M OPraHOB VIIpaBJeHMSI C OOBEKTAMU CHU-
cTeMblI 06ecITeueHns He MO3BOJISIET OPTaHN30BaTh
3 deKTUBHO eIICTBYIONIEro alapara ornepaTus-
HOro yripasieHus 3anacamu MTC.

[lo mpuuymMHe MHOTO0OPA3USI HOMEHK/IATYPBI
MTC, naHHble OTUETOB U OTUET-3a51BOK HAa MTC He
B TIOJTHOM Mepe YUUTBhIBAIOTCS M aHAJIUM3UPYIOTCS,
He YUUTBIBAIOTCS 00bEMBI AU, Iojieskaliye ocBe-
SKeHUMIO Ha CKJIaJax OJUTEIbHOTO XpaHeHUs. JTO
MIPUBOAUT K CPOUHOMY ItepepacnpezeneHnto MTC
C UCTeKaWIMMU CPOKaMM TOJHOCTU MEXIY CO-
eIVHEeHUSIMM M BOMHCKMMMU dYacTsIMU 6e3 yueTra
MoTpe6HOCTM B HEM, MO0 K XpaHeHuio MTC c
TpeBblllieHeM CPOKOB XpaHeHMs M HaKOTJIeHUIO
HeJIMKBUIHOTO MMYILECTBA Ha CKIagax.

3. CymiecTBymomiasi CUCTeMa pacuéra moTpeo-
HOCTM ¥ BO3MOSKHOCTe1 1o obecreuennio MTC He
obecrieunBaeT MMpoBeIeHNe Ha TPeOyeMOM YPOBHE
MepONPUSITHIL TTITaHUPOBaHMs obecrieuennst MTC,
BBUAY OTCYTCTBUSI METOAUK OMpeneieHus: Io-
Tpe6HOCTM B MTC, a Takke emMHBIX CPOKOB
CJTYKOBI (HOPM HapaboTKM) mpumMeHsemoro MTC.
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[TorpebHOCTE B MTC OompenesnsieTcst 1o Kaxkaoit
HOMEHKJ/IAType U KOJINYEeCTBY OTIENIbHO, OTCYT-
CTBYIOT PpacYETHO-CHAOKeHUeCKue emVHUIIbI —
KOMIUIEKTbI. MapOUHbI/i COCTaB M TUIIAX MapKa
mammH TepO MHOroo6paseH, HOMEHK/IATypa UC-
TI0JIb3YEMBIX [IJISI TEXHUUECKOTO OOCTYKMBaHUS U
pPEeMOHTA 3aIlacHbIX YacTell uMeeT MIMPOKUIA aua-
Ma30H HaMMEeHOBaHUIi, YTO OCJOXHSET Ipolie-
Oypy IIaHMpoBaHus obecreuenus MTC.

4. B mipouiecce noaAepsKaHus TEXHUUECKOI TO-
ToBHOCTM MTC 1 BOCCTaHOBJIEHUSI ee TexXHuye-
CKOW MCIPaBHOCTU 3a/ieliCTBOBAHBbI TPU HE3aBU-
CUMbI€e COCTaBJISIONINE:

e  TeXHUYEeCKUI HaA30p B rapaHTUITHbIN 1e-
pPUO[, CO CTOPOHBI TTPEATIPUSITUS USTOTOBUTEIS;

e  DEMOHTHBIE OPTaHbl CTOPOHHUX OPTAHU-
3aluii;

e  CpencTBa TEXHUYECKOTO OOCITYKMBAHUS U
pemMonTa TepO, coenviHeHUI ¥ BOMHCKUX YaCTe.

[Ipu BBITIOJTHEHUYM COOTBETCTBYIONIETO 00beMa
paboT IO TeXHUUYECKOMY OOCTYKMBAaHUIO U pe-
MOHTY AT Kaxpasi U3 3TUX CUCTEM MCIOIb3yeT
cobctBeHHOE MTC, IMO3TOMY BOSHMKAIOT CJIOKHO-
CTHU orpenenieHus norpedHocty B MTC nipu ompe-
IeleHuy BeIUUYMHBI ero 3akasza - HeoO6XOoAuMo
orpenensTh KommuyectBo AT, KOTopast 06C/TyKMBa-
eTcsl IpeATNIpUSITUEM-U3TOTOBUTEIEM B TapaHTUI -
HBII TIepuo, KOJINYeCTBO PEMOHTOB, BBIIIOJIHSIE-
MBIX CTOPOHHUMMM OpraHM3alyVsIMU UM, HaKOHeEIl,
PEMOHTHO-BOCCTAaHOBUTEIbHBIMM OpTaHaMU Tep-
PUTOPUAIBHBIX OPTAHOB U BOMHCKMX YacCTelt.

5. HopmaTuBHasg 6a3a mo pacxogy MTC mipu
Pa3IMYHBIX BUIAX TEXHUUECKOTO 06CTY;KMBAHMS U
peMoHTa AT akTyaausupyeTcs C OueHb 6O0JIbIION
MepPUOINYHOCTBIO, & MeXaHU3M ee aKTyaau3alun
He oTpakaeT HaKTUUYECKYIO CUTYaI[MIO C pacXo/Ii0-
BaHMEM pa3anuHoit HoMmeHKIaTypbl MTC. 3Tto
TIPUBOJIUT K HAKOIUIEHMIO HEBOCTPEOOBAHHOI HO-
MEHKJIaTypbl MMYIIECTBA U JePUINTY HeOOXOIM-
moro MTC, obecreunBamIero TeXHMIECKYI WC-
npaBHOCTh AT. Jlocpo4yHOe coucaHue U 3amMeHa
MTC Bem€T K MNOPUUMHEHUIO MaTepuaJbHOTO
yiep6a. [MosgHee crucanne MTC, mpuMBOOUT K
9KCIUTyaTalMy aBTOMOOMIbHOM TEXHUKU B Hapy-
[IeEHMY OCHOBHBIX MOJIOXKEHUI 10 JOMYCKY TPaHC-
MTOPTHBIX CPECTB K IKCIUTyaTalVM, JIMO0 K HAKOII-
JIEHUIO U 3aJIeXaJIOCTM MMYIeCTBa Ha CKIanax,
BIIOC/I€ZCTBUM — K €r0 CTAPEHUIO0 ¥ HEBO3MOXXHO-
CTU UCIIONIb30BaHUSI.

3agaua IJIAaHMPOBaHMUS MOTPEOHOCTU U obec-
revyeHust MTC 17151 TEXHMYECKOTO 0O0CITYsKMBAHMST U
peMoHTa AT mO/KHA BBITIO/JIHSTBCS B KpaTyaiiime

CPOKM M3-3a TIOBBINIEHHBbIX TpeGOBaHMII K IO-
IOBUKHOCTU TomapasmeneHnii TepO BHI' P®. 3ra
3a/laya pelraeTcs TOJbKO 3a CUET OMbITa U UHTYU-
TUBHOW JIOTUKU MBIIIEHUSI NOJKHOCTHBIX JIUI]
TEXHMUYECKOTO o0ecreyeHus, a HoTpe6GHOCTh B MO~
BBINIIEHHBIX 3aracax BOOOIIe He MMeeT HMKAKOTO
o6ocHOBaHMS. PacueT moTpe6GHOCTY U YITpaBIeHe
3anacamu MTC B cucteme ATO BHI' PO ocymiecTs-
JISeTCsl NO/DKHOCTHBIMM JIMIIAMM OpPraHOB yIIpaB-
JIEHVS IIPAKTUYECKY B «PYUHOM PEKUMED.

6. 3abmaroBpeMeHHoe co3maHue 3anacoB MTC
nipu gerictBusix OMOH 1 COBP BHe myHKTa OCTO-
SIHHO¥ IMC/IOKAlMY HeBO3MOXKHO.

B Xome BBITIOJIHEHUST OTIEPATUBHO-CITYKEOHBIX
3apau noapasgenennsasmmu OMOH u COBP kak oT-
IleJIbHO, TaK ¥ B COCTaBe rPYMIIMPOBOK BOJCK B OT-
pbiBe OT OCHOBHBIX CMJI BHE MTYHKTA MOCTOSIHHOM
IVCJIOKALNu, Ipoliecchl obecrieuenms MTC 3aHu-
MaloT IIPOAO/DKUTE/bHOE BpeMmsl.

7. C60p HEOOXOOMMBbIX CBEeIEeHMIt IS TJIaHK-
poBaHus o6ecrieueHus 1 MMOATOTOBKY 3asIBKM B 10-
BOJIbCTBYIOLMIT opraH B TepO 1 BOMHCKOI YacTu
MOKeT 3aHMMaTb OT 1 10 5 CyTOK.

C uenbio ompepeneHust norpebHoctT B MTC
IIOBOJILCTBYIOIIEMY OPraHy HeOOXOIMMbl JaHHbIE
yuéTa 06beIMHeHHbIX 6yxranTepuit TepO ¥ BOMH-
CKMX YacTelf, KOTOpble HeoOXOOVMO ITOyUUTh,
MPOaHaIM3UPOBaTh U 0000IINTE. [ToayueHre He-
06XOIMMBIX CBeIEeHUIT 3aBUCUT OT OOIIeli 3arpy-
SKEHHOCTY OyXTajiTepuy BOMHCKOM 4acTH, TaK KaK
OOBIYHO BCEX OYXTaJITepOB B IIEPBYI0 OYepenb
MIPMBJIEKAIOT K (PMHAHCOBOMY YUETY, ITOATOTOBKE
HEeOOXOIMMBIX MaHHBIX IJIST COCTaBIeHMs (PyHAH-
COBOTO OTYETA, CBepKe (GMHAHCOBBIX JAHHBIX, ITO-
MOl B XoAe (MHAHCOBBIX PEBU3NIT MM IIPOBE-
POK. YUETOM IO CJIY’K6aM TEeXHMUYECKOro obecrie-
yeHMs GyxrajaTepa 3aHMMAIOTCS IO OCTATOYHOMY
NIPUHLMNITY.

8. HecBoeBpeMmenHoe obecrieuenne MTC TepO.

ABTOMOOMJIBHOE MMYIIECTBO I[€HTPaIn30-
BaHHO 3aKyTmaeTcs ¥ nocTasisieTcst ajis TepO B HO-
MeHKJIaType, MCI0J/Ib3yeMOii JJ1s1 TpOoBeleHus pe-
MOHTAa aBTOMOOWIbHOI TexHuKU. MTC, 1CIob3y-
emMoe TIpU MPOoBeJieHN! TIJIAaHOBbIX HOMEPHBIX BU-
noB TO AT (MacisiHble U TOTUIMBHbIE (UIBTPHI,
pemuH, naturkn), TepO Mpuo6GpeTaIOT CaMOCTOS -
TeJIbHO B JIelleHTPaIn30BaHHOM Topsiake. [Ipose-
JleHye 3aKyTOK JOCTATOYHO CJIOKHBIN U TPYLOEM-
KU1 TIpoliecc, KOTOPbIii MOKeT 3aHMMAaTh OO0 He-
CKOJIBKUX MecsiieB. B pe3synbraTe, Ajs1 opraHu3a-
uuu TO u pemonta AT TepO moryT obecrieun-
BaTbcst MTC HecBOeBpeMeHHO, UTO He TI03BOJIsSIeT
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npoBoauth TO AT c obecrieyeHueM paBHOMeEp-
HOTO 1 IUIaHOBOTO BbixoAa AT B peMOHT. DTO Ipu-
BOAUT K 3KcIutyatauyuu AT ¢ HapyleHueM nepuo-
IMJHOCTU TipoBedeHusi TO, mpexaeBpeMeHHOTO
BbIXOZA €€ 13 CTPOs, U, Kak CJeICTBUE, K CHIXKe-
HMIO 60eCITOCOGHOCTY TEPPUTOPUATBHOIO OpraHa
B 11€JI0M.

B cooTBeTcTBUM ¢ KOHUeNiuen pasBuUTusI Cu-
CTeMbl MaTepuaabHO-TEeXHUUECKOro, MeAUIIVH-
CKOro ¥ (MHAHCOBOTO obecrevyeHys BOMCK HallK-
OHanbHON rBapauu Poccuiickoit @epepauyu Ha
nepuon go 2025 rojia, oMHMMM U3 3a,a4 110 pa3Bu-
TUIO CUCTEMbI TEXHUUECKOTO O6ecrieueHust SIBIIsi-
I0TCSI:

—  COBEpIIEHCTBOBAHME IIPOLIECCOB HAKOII-
JIEHUSI ¥ COePsKaHMs 3aI1acoB MaTepyuaJIbHO-TeX-
HUYECKUX CPEACTB IJISI OIIePATUBHBIX PE3ePBOB U
MOOWIN3AIMOHHBIX PECYPCOB BOVICK HALIVOHAJIb-
HOJi rBapOuu;

—  CHIWKEHMEe PacXOiOB [I€HEKHBIX CPeICTB
Ha obecrieueHne CJIyskeOHO-60€eBO¥ eI TeTbHOCTY
BOJICK HAlLIMOHAJ/IbHO IBapauN.

Bbi600: TakuM 00pa3oM, pelieHue Ipobem-
HBIX BOIPocoB B obecrieueHny MTC MO3BOJIUT IMO-
BBICUTH 3(PpderTuBHOCTD 0b6ecrieyenust MTC TepO
BHI' Poccuu B cooTBeTCcTBUM C 3agauyamy KoHilemn-
UMM B YacT¥, Kacalouieicss MmoBbieHns: 3ddex-
TUBHOCTU cuctembl MTO BHI' PO.
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CAXWUIIOB MakcuMm MapaToBu4
KypcaHT, HoBoc6GupcKkuii BOeHHbI opaeHa JKyKoBa MHCTUTYT MMEHY reHepayia apMumn
N.K. SIkoBjieBa BOJCK HAllMOHAIbHOM rBapauu Poccuiickoit ®enepaiinn,
Poccust, r. HoBocub6mpck

PUTVYAJIBI, ITPA3SATHUKA U TPAJINIIV B BOMHCKHUX KOJ/IVIEKTUBAX

AHHomauus. B danHoli cmamee asmopom paccmampueaomcst NOHAMus mpaouyuu, NpasoHuKa u pumyanda 8
80UHCKOM Kosiekmuee. IIpedcmasnieHsbl pasauuHsie cnocodsi nogedeHus pumyanos, npasoHukos, mpaduuuti, ux
Mecmo u poJib 8 #U3HU N0Opa30eneHuUs, 8aXCHOCMb COOM00eHUs] OAHHBIX MepOonpusmuii.

Kniouegsle cnosa: eoeHtble npasoHuKU, mpaduyuu, pumyaisl, 80eHHOCTY#awjuil, ciyxcoa, 8olicka, nampuo-

mu3sm, Poccutickas @edepayus.

BOEHHbIe Mpa3gHMKM OYeHb 3HaUMMBI Aj1s1 Poc-
CUICKUX BOEHHOCTYXKaIuX. IIpasgHyloTcs
OHM BCerga C OOJIBIIMM pa3sMaxoM. BcromHuTe
KpacuBble Iapajabl Ha 9 Mast WJIM KpacOUHbIe Ipe/I-
cTtaBieHusT Ha Boje B [eHb BoeHHO-Mopckoro
®sora. B kajleHgape 10BOJIBHO MHOTO ITpa3gHIY-
HBIX JAT, KOTOPbIe MepUOANYECKy MOTOTHSIETCS.
CyiiecTByeT 60JIbIIIOEe KOJIUMYECTBO OIpeme/eHmit
TIOHSITUSI «TpaguImsi» (OT JjaT. traditio — «mepe-
nmava»). Hambosiee IOJTHO OHO OIpenesisieTcsl Kak
37IeMeHTbl COIMAJIBHOTO U KYyJIbTYpPHOTO Hacje-
Vs, TIepegaoIniecs: OT MOKOJeHMS K ITOKOJIEHUIO
M COXpaHsIoIIMecs B OIpeneeHHbIX 00IIecTBax,
KJIaccax M COLMaNbHBIX TPYIINax B TeueHMe IIJIu-
TeJbHOTO BpeMeHu. CiiefoBaTesibHO, B KauecTBe
TPagUINii MOTYT BBICTYIIATh OOIIIECTBEHHbBIE YCTa-
HOBKM, HOPMbI TIOBeIeHUsI, COIlMaTbHbIE U KY/Ib-
TypHbIE IIeHHOCTHU, uaeu, obpiuau u T. I. Tpamu-
LIV JEeCTBYIOT BO BCEX 00JIaCTSIX OOIECTBEHHOI
SKM3HM. B BOeHHOJI cdepe Tpaguiuy HaxXOOAT
CBOIO CrenubUUecKyr0 Pa3sHOBUIHOCTh — BOMH-
ckue Tpaguuyu. [lof IMOHSITMEM «BOMHCKME Tpa-
JUIUU» TIOHUMAIOTCST YCTOMUMBBIE, MUCTOPUUECKU
CJIOKUBIINECS, TIepefaBaeMble U3 TIOKOJEHUSI B
TOKoJIeHMe crnenyududeckue Gopmbl 06IIECTBEH-
HBIX OTHOIIIEHUII B apMum 1 Ha ioTe B BUAE I0-
psiika, IpaBWI M HOPM TIOBeJleHsI BOEHHOC/TYsKa-
IIUX, UX JYXOBHBIX I[€HHOCTE, HpPaBCTBEHHbIX
YCTaHOBOK ¥ OObIUaeB, IMPOSIBISIEMbIX B 60eBOjit
00CTaHOBKe, a TaKKe CBSI3aHHBIX C BBIIIOJIHEeHMEM
yue6HO-00€eBBIX 3a/Ia4, OpTraHu3alMeil BOEHHO
CJTY3KObI ¥ BOMHCKOTO OBbITA.

BounHCKMe Tpaguiyu, SIBISISICh YaCThIO HAILMO-
HaJIbHO-TOCYIapCTBEHHbIX TpaguIMii U pasHo-
BUAHOCTBIO IMPO(EeCcCMOHATbHBIX, HEOTHOPOIHBI.
OnmHu 13 HUX o61ye OJis BceX Boopy:keHHbIX Cujl,
IpyTie XapaKTepHbl [ OIpe/eieHHOTO poja
WIM BUOA BOWCK, OObeIVHEHMUS, COeIVHEeHU],

YacTy, KOpabyis, TPETbU — IJIs1 OTIpeIeJIEeHHO BO-
MHCKOV Ipodeccun.

Haubonee o06myMM ¥ TIIaBEHCTBYIOIIMMMU
cpeyt BOMHCKMX TpamguLiMii SIBISIOTCS GoeBbIe,
orpepessionie MoBefeHe BOEHHOC/IYXKAIUX U
BOMHCKMX KOJIIEKTUBOB B X0Jie 60€BbIX JeiCTBUIT
WU YCJIOBUSIX, IPUOIVMKEHHBIX K 60€BbIM. BoeBbie
TpaguIumM — cepjilieBMHA CUCTEMbI BOMHCKHUX Tpa-
IUINIA, ee TIaBHAsI COCTaBHAs 4acThb.

BoeBble TpaguuM — 3TO UCTOPUYECKU CJIO-
SKMUBIIMECS B apMuM U Ha (uioTe, repepawouimecs
U3 TOKOJIEHMS B MOKOJIeHMe ITpaBuiia, 00bIYau u
HOPMbI MTOBeieHVsI BOEHHOCTY)KAIlUX, CBSI3aHHbIE
C BBITIOJTHEHVEM 6OEBbIX 3a/1a4 ¥ HECEHMEM BOVH-
cKoOM CITy>kObI. 3HamMmeHwuThI Teparor A.C. Maka-
PEHKO Ha3bIBaJ TPAAUIIUM «COLMATbHBIM KileeM».
IeiicTBUTENbHO, 6OEBbIe TPAAULINM <«IEMEHTHU-
pPYIOT» BOMHCKME KOJUIEKTUBBI, YaCTU, apMUIO U
ot B emmuHOe 11€710€. DTU TPAAUILINY CIIOKUINCDH
B X0OJle MHOTOBEKOBOJi 60pbObI PYCCKOT0 Hapoa ¢
3axBaTuMKaMu. B 0CHOBe BOMHCKOJ1 IesITeTbHOCTU
1 60€eBBIX TPAAUIINI PYCCKOV apMUM JIeXXaIU TPU
OCHOBOIIOJIAraloIMX HPAaBCTBEHHBIX MOHATUS —
«IIaTPpMUOTU3M», «BOMHCKAsl 4YeCTb» U «BOMHCKUM
moir». Ix MOpaabHO-3TUUECKOI OCHOBOV Tpaau-
LIMOHHO CTyKuJja IpaBocjaaBHas Bepa.

IIpa3pHOBaHMe IHEN BUAOB U POLIOB BOWICK, I'0-
IOBBIX MPAa3THMKOB BOMHCKUX YacTei (Kopabieii).
B cBA3M ¢ Tem, 4TO GOJNBIIMHCTBO YKa3aHHBIX
Mpa3HMKOB He UMEIOT OTpeAeNeHHOro JHSI, OHU
MPOBOJSTCS B OOWH U3 BBIXOAHBIX: [leHb BOJCK
MIPOTMBOBO3AYIIHOV OOOPOHBI OTMeuYaeTcs] BO
BTOpO€ BOCKpeceHbe ampeiid, [leHb BoeHHO-MOp-
ckoro (oTa — B IOC/Ie[THEE BOCKPECEHbE WIS,
IleHb TaHKNUCTAa — BO BTOpPOE BOCKpeceHbe CeH-
TAOPS U T.JI.

YuuTbiBasi JaThl 3TUX MPas3gHUKOB, BOMHCKNE
yacTy (KopabJiy) IPOBOIST TOAOBbIE ITPa3IHUKN B
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BBIXOJIHBIE THM, Hauboiee MpuoOIMsKeHHbIE K YCTa-
HOBJIEHHOI1 gate IHS BUIOB U POJOB BOMCK. JInu-
HBII COCTaB MOpa3aeeHuii yIacTBYeT B 6eceax,
TeMaTU4YeCKMUX Beuepax M YTPeHHUKAX, BCTpedax ¢
y4acTHMKaMM BOJiHBI, BeTepaHaMM 4YacTu (KO-
pabist), y9eHbBIMY U MHXKeHepaMu, paboTalomuMu
B BOEHHO-IIPOMBIIIJIEHHOM KoMIuiekce. Kpome
9TOT0, OPTAHMU3YETCSI TIOKa3 BOEHHBIX KMHODWIIb-
MOB, IIOXOJ] II0 MeCTaM ObLIbIX CpaskeHMii, rmoce-
IeHKe My3eeB, KOMHAT UCTOPUM U GOEBOJI CIaBbI
YacTu, a TakKKe KOHLIEPTOB XYy OXXeCTBEHHOI ca-
MOJEesITeIbHOCTU ¥ BOEHHO-CIIOPTMBHBIX MepO-
MIPUSITHUIA.

Kaxk nmpaBuiio, mpa3gHoBaHMe JHel BUIOB U PO-
OB BOMCK HauMHAeTCS C TOPKECTBEHHOIO IIO-
CTpOeHUSI JIMUHOTO COCTaBa BOWCKOBOI 4acTU U
BbIHOCa boeBoro 3HameHnu. Bo BpeMs mpa3gHuKa
repes CTpOeM BBICTYIAIOT KOMAaHAMUP 4acTu, BO-
€HHOCTYKallle ¥ BeTepaHbl 4acTHU. BeiCcTymaro-
1[Me pacckasbiBalOT O Mpa3gHMUKe, ero UCTOPUH, O
COOMIOIeHN BOMHAMM CJIaBHBIX OOEBBIX Tpaju-
UMt yactu, Buga (pofa) BOMCK M BOOpy>KeHHBIX
cun Poccun. 1o OKOHYaHUM TOPsKECTBEHHON 4a-
CTM BOMHCKAsI 4acCThb IO, 3BYKM OpKecTpa MpOoXxo-
IUT TOPXXeCTBEHHbIM MapIlieM.

Ha xopabyie B HmeHb IpasgHMKA ITPOBOAUTCS
TOP>KECTBEHHBII ITOIbeM AHApeeBCKOro ¢Jiara.

TakumM 06pasoM, TpamgUILIUM U PUTYasbl IPeI-
CTaBJISIOT €060Ji CBOEOoOpa3sHOe OO6IIeCTBEHHOe

sIBJIeHMe, 0c06YI0 GOopMy 06IIeCTBEHHBIX OTHOIIIE-
HUIA, TIPOSIB/ISIOIIVXCS B IIEPEXOASIINX OT IIOKOJIe-
HMUSI K TIOKOJIEHUIO TefICTBUSAX, 00bIUasIX, IPUHIIA-
max M HOpPMax B3aMMOOTHOUIEHMIA MeXIy
JIIOIbMM.

B HUX OTpaxkaloTcs MOpaJbHO-00eBble Kaue-
CTBa BOMHOB, HOPMbI 1 TIpaBM/Ia UX MOBeIeHMs Ha
cry>k6e 1 B 6010, Besfie, Tae MIPUXOIUTCS OXPaHSITh
rocyJapCTBEHHbIE MHTEepeChl Hallleli PoguHebl. 9TO
3JIeMeHTBI X 60EBOT0 HACaeaVs, 9TO HPaBCTBEH-
Hble ¥ MOpAaJbHble OPUEHTUPBHI, ITO3BOJISIOIINE
HOBBIM TTOKOJIEHUSIM M30MpaTh MPaBUIbHYIO JIK-
HUIO TIOBeIeHMS B CJIOSKHBIX U SKCTPEMaIbHbIX CH-
Tyarusx.

Kak y6equTesbHO MMOKa3aia KU3Hb, TPAOUIIAN
M putyasbl (QOpMUPYIOT Y BOEHHOCTYKAIIUX
CTpeMJIeHMe KaK MOXKHO JIy4Ille BBITTOJTHUTDb CBOI
BOMHCKMIA TOJIT, 6BITH JOCTOMHBIM C/IaBbI CTAPIINX
TIOKOJIEHUIA.
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Abstract. In this article, the author examines the concepts of tradition, celebration and ritual in a military team.
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XPAIICKUI Aprém EBreHpeBny
TperoaBaTesib Kadeapbl TAKTUKY CITy’KeOHO-00€BOr0o IIPMMeHeHMs BOICK HAI[MOHA/IbHO rBap-
oy PO, IlepMCKuil BOEHHBIM MHCTUTYT BOMCK HallMOHA/IbHOM rBapaum P®, Poccus, r. Ilepmb

BECIIWJIOTHBIE BO3IYIIHBIE CY/IA KAK CPEICTBO ITPOTUBOJENCTBUSA
BOVICKAM B XO/IE BBITIOJIHEHUSA CJTY>KEBHO-BOEBBIX 3AJTAY.
OIIBIT BOPbBbI C BBC B 3APYBEJKHbBIX CTPAHAX

AHHOmMauus. B cmamee paccmampusaencs U aHaau3upyemcst cyujecmsyrouuti 8 omkpslmom docmyne onsim
3apybexctblx cmpaH 8 deJie 60pb0bl C NPOMUBONPABHBIM NPUMEHEHUEM He 00e8bIX HeCNUIOMHBIX 8030YUIHBIX CY008.
Oco03HABAA BANCHOCMb OCHAWEHUS BOOPYHCEHHBIX CUM OECNUNTOMHBIMU ABUAYUOHHBIMU KOMNIEKCAMU PA3AUUHO20
HAa3HaueHus, MHozue 20cydapcmea Mupd celiuac nepexusarm Hacmoswuli 6ym e pazsumuu 6ecnuiomHoli asud-
yuu. ITosviuiaemcs uHmepec K 6ecnuiomHsIM ABUAUUOHHBIM KOMNJIEKCAM U cucmemam u 8 Hawieli cmpate. Bme-
cme ¢ meM, cez00Hs 8 amoli chepe cumyayusi CmaHosumcs yepoxcaroujeli, peis ecepve3 udem o 803MOMCHOCMU
3aKyNKu c00Meemcmaywux cucnmem 80eHH020 HA3HaUeHUs 3a pydexcom. A 8eds 8 Poccuu 8edemcs cozdaHue psoa
OecnuOMHbIX JIeMAmesibHbiX annapamos u CUcCmem Ha UX 0CHO8e. BO3MOHO, 00Ha U3 Npobem, 8aeKywux ne-
uanbHble pe3yabmamst, — omcymcmaue eOQuHoli NOAUMUKU 8 06iacmu co30aHus U SKChayamayuu 6ecnuiomHsIx
asUAYUOHHBIX KOMNJIEKCO8 U CUCMEM KaK 80€HH020, MAK U 2pai0aHcK020 HA3HAUeHUs.

Kniouessle cnoea: 6ecnusiommsie 8030yuiHsle cyda, OpoH, 803MOMHOCMU U Kpumepuu omoopa, cnocobsl npu-

MEHeHUs, cucmema npomusoaeﬁcmsuﬂ.

«CTouT 3a1e3Th Ha eBay U KynuTh KaK MOKHO
6osbiie 3TUX 300-40/IaPOBBIX KBAJAPOKOITEPOB,
YyTOOBI M3PACXOIOBATH BCE MMEIOIIMECS Y HUX pa-
KeTbl». TakMMuM CJI0OBaMM Iepenan 3aMbICbI 110-
TeHIManbHOro npotuBHuka CIIA pykoBomuTenb
KomaHmoBaHust 60€BOJi MTOATOTOBKM aMepUKaH-
CKOJt apmumy, reHepain Issup ITepkunc.

DTO MPOMU3OIIIO TTOC/Ie TOro, KakK OAMH U3 CO-
1003HMKOB HATO wmcTpatun pakeTy KOMIIJIEKCa
Patriot cTOMMOCTBI0 3 MJTH. JOJIJIAPOB JIJI1 YHUUTO-
SKeHMS TPKIaHCKOTO ApoHa. CyCTs rof, Hefjelle-
BbIi ONBIT MOBTOPWJIM BOEHHOC/TyXalue M3spa-
und [12].

JOCTYITHOCTb GECTIMIOTHBIX CPEJCTB, KOTOPbIE
HeperyisipHbie GOpMMPOBAHMS TI0 BCEMY MUPY
amanTupyoT IJiT BeleHus OOeBbIX OeliCTBUIA,
CTajia TOJIOBHOI GOJIbIO 11 CUJIOBUKOB. DTO CTU-
MYJAMPOBAJIO IMpPOBeJeHMe MHOXeCTBa OITbITHO-
KOHCTPYKTOPCKMX PabOT IO CO3[AHUIO CPECTB
MIPOTUBOAENCTBUSI MalopasMepHbIM OeCcImIoT-
HBIM JIeTaTeAbHBIM anmnaparam (gaiee — BBC).

HampaBneHusi ucnoyiib30BaHUSI SPOHOB Macca.
OHM AOCTaBISIIOT €y U MOYTY, IPUBO3ST KPOBb U
MeJIKaMeHTbI, [TOMOTaloT TYIINUTb ITOKaphl 1 CIia-
caTpb yTOMawmux. JIpOHbI C/IefsT 3a pa3INnYHbIMU
MeXaHMU3MaMM, OIIOpaMy MOCTOB U IPYTUMU KOM-
MyHUKausaiMu. OHU OPUHOCST TMOIb3Y B CaMBbIX
pasHbIx cepax Ku3HeIes I TeIbHOCTM.

K coxkaneHuio, ecTb 1 06paTHasi CTOpOHA. Yua-
CTHe B aKTaX BaHIOaaM3Ma, KOHTpabaHIa U Hes3a-
KOHHas BUJIe0CheMKa, a C HeTaBHUX IIOP U Teppo-
PUCTBI B3sUTM IPOHBI Ha BOOpYKeHME. A eCiu Jo-
6aBUTb BETPEHOCTb HEKOTOPBIX BJIa/IEJIbIIEB arla-
paToB, KOTOpbIe 6e3 3JI0r0 YMbIC/IA TPOHUKAIOT C
ITOMOIIIbIO APOHOB B 3alpeTHbIE 30HbI, TO ITOJTY-
yaeM cepbe3HYI0 MpobiemMy 6e30MacHOCTH.

VIMEeHHO M3yueHMe CYIIEeCTBYIOIINX BO3MOX-
HOCTeJ ¥ IPOrHO3MPOBaHMe HaTlpaBaeHUi1 pa3sBi-
st BBC B Mupe, 6ymeT crioco6CcTBOBATh Pa3BUTHUIO
M COBEpIIEHCTBOBAHUIO TAKTUKU GOPHOBI C APO-
HaMIM TEePPOPUCTOB U IPYIUX IPECTYITHBIX 3JIe-
MeHTOB. II03BOJIUT CBOEBPEMEHHO pearmpoBaTh
Ha HoBejf1Me pa3paboTKy B 3TOI 06/1aCTH.

Kak mokasbIBaeT OIBIT JII0ObIe TEXHOIOTUYE-
CKyMe pa3paboTKy, M3HAYATBHO ITpeaHa3HAUaBIIN-
ecst i1 BBITIOJTHEHMSI CyTyO0O BOEHHBIX Iiejieil, B
JaTbHENIIIeM MOYYaoT OYeHb MIMPOKOe PacIpo-
CTpaHeHMe U cpeiyt OObIBaTeIEel, BBITIOIHSIS pas-
JIMYHbIe OBITOBBIE, Pa3BJIeKaTe/NbHbIE M XO3SIii-
cTBeHHbIe 3amaun. OFHAKO TIpM SKeJaHUM BJla-
Ienblia APOHA ¥ MPY MUHMMAIbHOM MOpaboTKe,
60eBble (QYHKIMM MOTYT OBbITH BO3BpalleHbl. B
CBOIO ouepenb CBOOOMHBIN MOCTYII K MOJOOHBIM
paspaboTkaM M OYAYT MCIIOIb30BaTh B CBOMX Ile-
JIIX KPUMUHAJIbHBIE CTPYKTYPBI ¥ TEPPOPUCTUUE-
CK/e OpTaHMU3aIuN.
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Pa3BuTye TEXHOIOTMI B 06/1aCTH JIEKTPOHUKNA
M CUJIOBBIX YCTAaHOBOK MPUBEIU K POCTY MpemJio-
SKeHMIi Ha pbIHKe OecIMIOTHON TexHuKu. CTaH-
JapTHbIE CIIOCOObI 0OMeHa TaHHBIMM ITO3BOJISIIOT
co3paBaTb BBC B 0ueHb KOPOTKME CPOKM.

PeasbHOCTh yKe TaKOBa, UYTO B HAaCTOsIlee
BpEeMSI BITOJTHE BO3MOKHO ITPOU3BECTY HEGOIIBIIIOE
KosmuecTBO BBC 6e3 mpuBieueHNsT OpraHM30BaH-
HOT'O TIPOM3BOJICTBA. YeM U TMOJb3YIOTCS KPUMU-
Ha/IbHbIE CTPYKTYPBI M MapTUHaIbHble (DaHATUKMA.

OpranmsoBath 3Gh@eKTuBHOe ITPOTUBOIEI-
CTBYE MPUMEHEHMIO IPOHOB CO CTOPOHBI pa3iny-
HBIX ITPOTUBOIPABHBIX CTPYKTYP HEBO3MOXKHO 6€3
TMOHMMaHUSI cooTHOIIeHUs cBolicTB BBC Kk ycio-
BUSIM 3KCIUTyaTalluM, UTO U TIOKa3bIBaeT Cylle-
CTBYIOIIM€ BO3MOKHOCTH T10 UX IPUMEHEHUIO.

A ecnu Ko BceMy 3TOMY IpPOaHaIU3UPOBATH
JaHHbIe TI0 MMPOBOMY IAapKy OeCIMIOTHONM Tex-
HUKU, TO CTaHET BUAHO, UTO OCHOBHBIMMU TaK CKa-
3aTh MPOGWINPYIONIMMM BO3MOXKHOCTSIMU IIPU-
meHeHuss BBC Ha maHHbIV MOMEHT SIBJISIIOTCS :

—  YPOBEHb CaMOCTOSITeIbHOCTU IO IpefHa-
3HAUEeHMI0 CaMOTo anrmapara (GUCTaHIIMOHHO MN-
JIOTUPYEMBIit, 6eCTIVIIOTHBI aBTOMATUIECKIA);

—  TeXHUYeCKMe XapaKTePUCTUKU JieTaTesb-
HOTO anrapara;

—  BO3MOXHOCTb CaMOCTOSTEIbHOTO B3au-
MOZEMCTBYS BHYTPYU TPYIIIbI U3 HeCKOAbKUX BBC;

—  9KCIUTyaTallMOHHBIN [AMamna3oH BBICOT
BBC;

—  MaKcuMalbHas CKopocTs rnojieta BBC;

—  COOTHOILIEHMEe CTapTOBOI MacChl CamMoOro
amnrmapara ¥ ero Macchl oJie3HO Harpysku;

—  9KOHOMMYecKass 3(PGeKTUBHOCTh IO
npenHasHayeHunio bBC;

—  BO3MOXHOCTb npumeHeHus1 BBC K KOH-
KPETHBIM YCJIOBMSIM 3KCILTyaTaluu (ero ajgarnra-
LIMI0, BK/IIOUasl K YCJIOBUSIM OKpY»Kaloleii cpepl 1
TOTOJHBIM YCIOBUSIM).

A ecnu ele yuecThb B3IVISIABI TEPPOPUCTUYE-
CKMX OpraHu3anuii U WHBIX KPUMUHATbHBIX
CTPYKTYP Ha OTKPbIBAIOLIMECS BO3MOXHOCTH APO-
HOB, TO CIOJIa Xe HeoOXOoOMMO O00aBUTh CIemyIo-
e HauboJiee «CaagKue» ISl HUX, 9TO:

—  CKpBITHOCTb TOATOTOBKM TepakTa U IIu-
POKMe BO3MOKHOCTU B BbIOOpe MecTa ctapTa 6ec-
MUIOTHMKA;

—  BO3MOXHOCTb  JOCTVDKEHMSI  OGOJIBIIO
JaIbHOCTU U TpUeMJieMOii TOYHOCTU yAapoB 3a
CcyeT MpUMeHeHUsI HefOPOTUX U AOCTYIHbBIX TeX-
HUYECKUX pPelIeHuin;

—  BbICOKasi 5KOHOMMYecKast 3 GeKTUBHOCTD
MpYMeHeHUsT GeCTTMIOTHUKOB II0 CPABHEHUIO C
IPYTUMU CPeACTBaMMU JOCTABKMU;

—  BO3MOXXHOCTb CO3[IaHMUSI CMJIbHOTO TICUX0-
Jloruyeckoro adderTa, MaHUIECKUX HACTPOEHMIt
Cpely HaceJeHUs U TaBJIeHMsI Ha OJIUTUKOB.

VueT 3TUX BO3MOXHOCTEN U OYHEeT SIBISAThCS
KpuUTepyueM B xofe rnmogoopa gpoHa (TPYIIIbI Jpo-
HOB, «POSi») JIJIS1 OCYIIeCTBJIeHMS MPeCTYITHbIX 3a-
MBICJIOB.

MMpOBOI1 OIBIT UCIOIb30BAHUS GECTIUIOTHOI
TeXHUKY cHOPMMPOBAJIO YETKOe MMOHMMAaHMe OC-
HOBHBIX Tpe6oBaHmii K BBC:

—  WCIIO/NIb30BaHME HA KOPITYCHOM U Gosee
HU3KOM yYpOBHE;

—  pellleHMe TOCTaBJIEHHBIX 3aJady B CJIOXK-
HBIX YCJIOBUSIX OOCTAHOBKM (BKJIIOUAsl ITOTOJHbIE
YCJIOBUS U OKPY>KAIOLLEeil Cpelibl);

—  B3JeT (CTapT) B Pas/MUHBIX YCIOBUSX U C
HeTOATOTOBIIEHHBIX TIJIOIIAL0K;

—  BO3MOYXHOCTh OUCTAHIIMOHHOTO yIpaBie-
HMSI WIM aBTOMaTMUYeCKOIO IoJjieTa B COOTBeT-
CTBUU C MIOJIETHBIM 3aJaHyeM;

—  MHOTrOKpaTHOCTb IPUMEHEHMUs, a B cIyJae
O HOKPATHOTO MCIIOb30BaHMUs ammapar He A0Ji-
SKeH IMoJIBepraThb OMaCHOCTH XXU3Hb OIlepaTopa;

—  HeboJblIMEe BECOBBIE U TeOMeTpUUYecKue
rnapaMeTpbl;

—  cootBeTcTBYE 3QPEKTUBHOCTY U JKUBYyUe-
CTH;

—  BBINIOJIHEHMeE TIoJieTa B Auana3oHe cpeji-
HUX CKOPOCTEN 1 OT MaJIbIX (TIpeebHO MaJIbIX) 10
CpeLHUX BBICOT;

—  BBICOKAs MOOWJIBHOCTb I MAHEBPEHHOCTb.

Ecyv yaecTb 9TV OGIIEITPUHSThIE KPUTEPUA OT-
60opa BBC, cooTHecTy ¢ TTX peasbHbIX allapaTos,
MMEIOIMUXCS Ha MUPOBOM pbIHKe, BKItouasi Poc-
cuiickyio @eepalinio, a TAKKe JOCTYITHOCTh 6ec-
NWIOTHUKOB, TIOJyYMM IIPOTHO3 BO3MOXHOTO
TIpUMeHeHUsI IPOHOB TeppOpUCTaMM (IKCTPeMu-
CTaMM) ¥ KPpUMUHAIbHBIMY CTPYKTYpPaMM.

B cBomw ouepenp nomyunts BBC TeppopucTsl u
MpeCcTyIHble 37eMeHTbl MOTYT Pa3iUYHbIMU ITy-
TIMU. ITO - XUIeHMe CepUNHO MTPOU3BOAMMbIX U
SKCIIepUMEeHTaTbHbIX IPOHOB BOEHHOI'O 1, CKOpee
BCETO, I'PaXIaHCKOTO Ha3HAaUeHUsI, CO3[jaHue IPo-
HOB Ha OCHOBE KOMMEpUYEeCKU TOCTYITHbIX T€XHO-
JIOTUII ¥ KOMIUIEKTYIOMINX, TepeobopymoBaHue
paguoynpaBisieMbIX MOAeNei, Wiu, 4To caMoe
MPOCTOE U CaMOe BEPOSITHOE - OCHAllleHME Opy-
SKMeM OCTYITHBIX B OTKPBITON IpoAake Oecru-
JIOTHUKOB.

CoomHouweHue 803MoxcHocmeti OpoHos8 u mpe6o-
sauuti, npedssiensemvlx K HUM, (popmupyiom
HanpaeaeHusi u cnocobsl npumererust bBC pasauu-
HBIMU NPECMYNHBIMU CMPYKMYpamu.
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C TOYKM 3pEeHMSI TEPPOPUCTOB U APYTUX KPU-
MUHaJIBHBIX CTPYKTYp BBC wumeroT ciemytomiue
MIpMBJIeKATeIbHbIE BAPMAHTHI IPYIMEHEHUS :
BCKPBITME OpraHm3anuyu OXpaHbl U 060-
POHBI PEXXUMHBIX 0OBEKTOB;
c60p uHpOpMAaLK O TIOBCeTHEBHOI es-
TEJIbHOCTU 0OBEKTa, ero MPUHAAJIESKHOCTA U pe-
IIaeMbIX 3a/iavax, JMCIOKAIIMS CUI M CPeACTB Ha
06beKTe, UCIOMb3YeMbIX TEXHUUECKUX U TpPaHC-
MTOPTHBIX CPEACTBAX;
cO60p pasHOPOIHOI MHGOpPMALUM C MUC-
10/Ib30BaHMEM pa3IMUHBIX cucTeM c6opa MHGOp-
Malluu;

BeJieHMe paAuopasBefKy (BbisiBieH e HO-
MEPOB MOOWJIbHBIX TeJIe(hOHOB U UIEHTU(DUKATO-
POB PaMO3JIeKTPOHHBIX CpPeCTB, HAXOISIIMUXCS
Ha 00'beKTe, OTIpe/ie/ieHNe UX MEeCTOTIONOKEeHNS);
Jle3opraHu3anmsi CUCTEMbI YIIpaBlIeHUS
(TIpM UCTIONb30BaHUY B KaUeCTBe MOOWIbHBIX ITTe-
penaTuYMKOB IIOMeEX);

BeJieHMe TI0JIeBOM pa3BelKy ABVSKEeHUS
(mepemeleHnsi) OOApa3neeHMII ¥ BOWCKOBBIX
HapsIOB B XOJle BBITIOJIHEHUST CITY>KeOHO-060eBbIX
3a/la4 U Ha 9Tarle MOATOTOBKY, 326/1ar0BpeMeHHOe
BBISIBJIEHME HaMepeHMUIt cul U cpeacTB Pocraap-
ANN;

BbISIB/IEHME CUCTEMbl YIIpaBJIeHUSI TPYII-
MIMPOBKOI CUJI U CPEJICTB, C LieJIbI0 HapyIlIeHus pa-
O0TbI ITYHKTOB YIIPABJIEHUSI VIV BbIBEIEHUST U3
CTpOS;

—  WCIIONb30BaHMe, B KauecTBe YIIpaBJsie-
MBIX BBICOKOTOUHBIX MajJOpa3MepHBIX CpeLCTB
TOpaykeHMsT BKITIOUAst aTaKy IUIOIIAIHOTO 06beKTa

C I[eJbI0 IIOpa>keHusd 60JIBIIIOTO  KOJIMYECTBA

JIIOZIEeVi C CIIOTb30BaHMEM XMMMUYECKOTO WM 610-
JIOTMYECKOTO OPY3KMS, @ TaKXKe IyTeM pPacIbUIeHUS
PaAMOaKTUBHBIX MaTepuaaoB.

KOPPEKTUPOBKA apTUJUIEPUIICKOTO OTHSI.
UyTh pexe APOHBI MPUMEHSIIOT [JiSI KOPPEKTHU-
POBKM CHAMIepCKoil CTpeabObl Ha OalbHEN ou-
CTaHLUMU.

onst GoTo- M BUAEOChEMKM, KOTma Ha
BCTPOEHHbIE KaMepbl OPOHOB 6OEBUKMU (UKCHU-
PYIOT pe3y/ibTaThl MOpaskeHMsl Liesielt U BIoC/el -
CTBUM UCIIOb3YIOT B CBOEI IPONaraHze;

C IIOMOIIBIO a3POCheMKYM OOEBUKU BbIOU-
palT MOMEHT JIJjs1 AUCTAHIMOHHOTO TMOJpbIBa
HAYMHEHHBIX B3PbIBUATKOl aBTOMOOWMIIEN, KOTO-
pPBIMM YTIPABJSIIOT CMEPTHUKY, OO 3a/I0KeH-
HbIMM (yracamu;

npumMmeHeHue BBC u 1j19 0OCTaBKM Ha He-
GosiblIIVie PAcCCTOSTHUS KOHGUIEHIIUATbHBIX CO00-
LIeHIi B YCJIOBUSX, KOTAA Ipyrye BUbl CBA3K He-
IOCTYITHBI;

MICUXOJIOTUYECKMM M3MaTblBaHMEM TO[-
paszenieHuit TIOCTOSTHHOM Yyrpo30ii ¢ Bo3ayxa. bec-
MMAJIOTHUK, OOBIYHO TIOCTPOEHHBIN MO MYJIbTUKO-
MITEePHOJ cxXeme, 3aBucaer Ha BbicoTe 150-300
METPOB, TJle OTOHb U3 CTPEIKOBOTO OPYKUS MaJo-
3 deKkTUBEeH U MPUBOAUT K OBICTPOMY PacCXomy
60emnpuIacos.

W 3TO ellle He BeCh NepeyeHb BapUMaHTOB UC-
MO/b30BaHMS JPOHOB B IIPOTMBOIIPABHONM [esi-
TEeJIbHOCTU.

B cBoW0 ouepenb Ha OCHOBAaHUM 3apyOesKHOTO
OITbITa 6OPHOBI C APOHAMM, IO 3aMbICTTY TEPPOPU-
CTOB PasJMYai0T TPU OCHOBHBIX CIIOCO6a ImpuMe-
HeHMUsI 6eCITMIOTHUKOB (CM. PUC.).

@cnoauble cnoco6bl ucnonb3oBaHna BIMNJ1A no 3ambicny TeppopMCT09

ENIKOBOE, PakeTHoe U TA);

R DN THOM CXeMEl 6eHHOCMb MPUMEHEeHUS:

eH 3aps0M B3pbIBYATOrO BE
arenem (pasnu4Horo Tuna);

OHOCTb M36MpaTEﬂbHOI’D noap!
10BOM MecTe BKNHYAasA NoMELL

'BEPTONETHO M CaMONETHOM CXEN
WeH pPasnnyHbIMN B1UaaM1 BOOPYKEH

MYHas MackupoBka rnog obbiBaTenen;
bllLEHe B0eBbIX BO3MOXHOCTEN

TOB U P NneTtaTenbHbIX annaparos
O Ha B3feTe 1 I'IOCEAKG).

BIJ1A BepTONeTHOM U CAaMOJIETHON CXeMbl
OcHauwieH pasnyHbIMK BUAaMI1 BOOPYXEHNSMU
(cTpenkoBoe, pakeTHoe u 1), nubo
cbpackbiBaeMbIM 3aps0M B3pbIBYATOTO BELLECTRA;
Oco6eHHOCMb NMPUMEeHEHUsI:

- Hanuuue crneuuarnksHol annapaTtypel Ans noucka
KOHKPETHOM Lienu;

- BO3MOXHOCTb aBTOMaTU4ECKOro AENCTBIS

no 3aAaHHLIM NapameTpam;

- 9th(PEKTUBHOCTL MPUMEHEHNA NPOTHB

KaMuKanse
IMKNPOBLLY
IMOMNETHOW CXeMbl
€H 3apsA0M B3pLIBYATOrO Belll
iTenem (pasnuyHoro Tuna);
HHOCMb NPUMEHeHUsI:
AHOe BapaKMpoBaHMe Ha BLICOT
[AaHUW Lenu;

BHOCTb ropu3oHTanbHoOro u
IbHOrO NMMKUpOBaHUA B Uernb 1/

BEPTOSIETOB N OBMXKYLLIMMCA Ha3eMHbIM obbekTam.

Puic. OcHOBHBbIE CITOCOOBI ITPUMEHEHMS JPOHOB TEPPOPUCTAMM
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[lo mpexacTaBieHMI0 3apyOesKHbIX BOEHHBIX
CIIEIMANCTOB KaK pa3 IIyOOKMii MOHUTOPWUHT
MepPCHeKTUBHBIX pa3spaboTOK B 06/1aCTM CO3TAHMS
IPOHOB U OeCTMIOTHBIX CUCTEM B 11€JI0M, 0600111e-
HMe TIOJlyYeHHBbIX CBeIEeHMIi M TIpeAcTaB/ieHMe
OOBEKTUBHBIX PEKOMEHIAIMI [JISI COBEpIIeH-
CTBOBaHMSI MPOTUBOAENCTBUSI OpPOHAM, MMeeT
orpomMHoe 3HaueHue. TOJBKO Ha OCHOBe ITy6O-
KOT'O aHa/IM3a Pa3BUTUSI TEXHOJIOTMII B 3TOI 061a-
CTM MOSKHO CIIPOTHO3MPOBATh M pa3BUBATh Cpe/i-
CTBa MPOTUBO/IEICTBYS yrpo3am ¢ Heba.

Iis 3pdbeKTUBHOIO MPOTMBOOOPCTBA HE3AKOH-
HOMY IIPUMMEHEHMI0 O6eCIIMIOTHUKOB, HEOOX0IMIMO
YyTKO pearnpoBaTh Ha MOSIBJIeHM e HOBEMIINX TeX-
HOJIOTUI U TIpaKTUK npumeHeHus BBC B 9Toit 00-
JIaCTH.

MoXKeT CJIOKUTbCS BIleyaT/ieHue, YTO OCTa-
TOYHO IPOCYUTATh IEepPCIeKTUBbI TEeXHOJOTHYe-
CKOTO Pa3sBUTUSI OECIMIOTHUKOB, CO3IATh COOT-
BETCTBYIOIIME CPEICTBA MPOTUBOENCTBYS, TIPU-
MEHUTb OIpe/ie/ieHHbIe MEeTOIbl 60pbObI U 6Ge3-
OmacHOCTh oObecrnieueHHa. OpHaKO WM3y4yeHMe
ombITa 6GOpPHOBI C HPOTMBOINPABHBIM IpPUMEHe-
HMEM JPOHOB B 3apyOeKHBIX CTpaHaX FOBOPUT O
TOM, YTO 3TOrO HENOCTAaTOuYHO. Jlaxke Tpamuiiu-
OHHO CWJIbHbIE TEXHOJIOTMYECKM CTpPaHbl Takue
Kkak CIA, V3paunb, ['epmanusg u MHOTUe Opyrue,
He MOTYT rapaHTUPOBATh MOJIHYIO 3aIIUTY OT IIPU-
MeHeHNs 6eCITMIOTHUKOB.

Taxk B 2015 romy, oTcTaBHOI cOTpyaHMK Hatiu-
OHAILHOTO areHTCTBa reoMPOCTPAHCTBEHHOI pas-
Benku CIIIA He cripaBWICS C yIIpaBJI€HMEM CBOEro
KkBagpokonTepa DJI Phantom u ypoHw ero Ha Jy-
xariky benoro goma. B TOM ke romy Ha Kpbllie
oduca SIMOHCKOTO IpeMbep-MuHMUcTpa CHUHA30
A65 mpuseMaMiIcsa GeCIMIOTHUK C TTOCBLIKOI B
BUAE pagMOaKTUBHOro Iecka. HMKTO He mocTpa-
Ilaj1, a orepaTop APOHA CHAJICS MOMIUIVYU U 00BSIC-
HWI CBOJ TIOCTYIIOK TpUBjeYeHeM BHUMAaHUS K
npo6sieme ASC. A Bot B aBrycte 2018 roma BBC mc-
TOJIb30BAJIN JJIS1 CAMOTO HACTOSIIIIETO TTOKYIIEHNS.
HaunHeHHble B3pHIBUATKOV OECTIMJIOTHUMKM aTa-
KOBajJy BeHeCy3JbCKOro Juaepa Hukomaca Ma-
IypO BO BpeMs BBICTYIUIEHUSI B CTOJIMIIE PeCITyO-
nvku [12].

MMpoBOIt OMBIT pelieHus 3agaun o 6opnbe ¢
masibiMu BBC mipencrasiseT MMPOKUIA MPOCTOP
«TBOPUYECKO} MHKeHEePHOI MBIC/IN», TIe HapsiLy C
TPaJUIIMOHHBIMM criocob6amu yHuUUTOReHMsT BBC
COCEJICTBYIOT HEOOBIUHBIE.

CyliecTBYIOT C/Ieayiolie HarpaBIeHUs
6OpbOBI C MPOTUBOIPABHBIM INPUMEHEHMEeM
MaJIbIX OEeCHMJIOTHBIX JIeTAaTe/JbHbIX ammapa-
TOB:

a) ToCyIapCTBEHHO-TIPABOBOE pPEryIMpOBaHME
¥ HaJI30D 3a MCII0JIb30BaHyeM 6eCIIMIOTHBIX JleTa-
TeJbHBIX allllapaToB;

0) MpuMeHeHUe CPeICTB OTHECTPETbHOIO I0-
pakeHUs;

B) IIepEHOCHbIe CpelCTBAa IPOTUBOLENCTBUS
(Dy4YHBIE CETKOMETHI, PAAVIOBUHTOBKMN);

I) TMepexBaTUMKU JPOHOB (APOHBI-JIOBIIbI,
I peccupOBaHHbIe XUIIHbIE TITUIIHI);

1) IpUMeHeHre MOGMUIbHBIX MO0 CTalYOHap-
HBIX CPeJICTB TEXHOJOIMYECKOr0 Psifia pa3iInaHOro
NPUHIUIIA OeCTBUS (JIa3epHble, aKyCTUUECKUe,
MUKPOBOJIHOBbIE CUCTEMbI, Cpe/CTBa IlepexBara
yIpaBeHUs U pagu03JIeKTPOHHO 60pbObI).

Kpamxas xapakmepucmuka nepeuucyieHHbix
HanpasJieHuti umeem c60u NoChl U C60U MUHYCbL:

1. TocypapcTBeHHO-IPAaBOBOE peryjinpoBa-
HMe ¥ HaJi30p 3a MCII0/Ib30BaHMEM OecIIMIoT-
HBIX JIeTaTe/IbHBIX aNnapaTos.

B nactosiiiee Bpemst B Poccun mpopabaTbiBa-
IOTCSI KOHIEMNIIUM PasBUTUSI OeCIIMIOTHOM TeX-
HUKM, KOTOpasi pa3BUBAETCS OYeHb ObICTpO. IIpu
IIpaBuTenbcTBe Poccuiickoit ®emepaiinu co3maHa
crienanabHasl pabouas rpyrina 1o mpobaeMam uc-
MOJIb30BaHMS OeCNMIOTHBIX aBUALIMOHHBIX CU-
creM. Pe3ynbTaToM paboThl IPYIIILI CTajda BbIpa-
60TKa TIpedJIOKeHUi IO CO3TAHMIO ITPABOBOTO
TIOJISI M YCJIOBUIA BKITIOUEHMST OeCITMIOTHBIX aBya-
IIMOHHBIX KOMIIJIEKCOB B eJiHO€e BO3AYIIHOE MPO-
CTpaHCTBO P®, a TaKKe 110 06YUEeHUIO IIepCoHaIa U
BbIZlaue CBUIETENbCTB OlepaTopaM 6eCrMIOTHbIX
nerarenpHbix amnmnapatoB (BBC) [10]. B To ke
BpeMsl yKe eCTb NMpeAJIOKeHUs] OJisl 3aKOHOAaTe-
Jieil, B TOM YMC/Ie M OT 3apyOeskKHBIX CIIeluain-
cTOB. Tak B pasnMUHBbIX aBUALIMOHHBIX U3HAHUIX
TipeJ iaraeTcs esblii psi CITIOCOO0B ITpeKpalieHmst
HECAaHKI[MOHMPOBAHHOIO MojieTa ApOHOB. K mo-
CTATOYHO peabHbIM HEOOXOIMMO OTHECTH CIIETY-
I0I1[/ie BO3MOKHbIe HallpaBIeHUs IeViCTBUIA:

— crporoe orpanmuyenue poctryna K BBC ¢
00JIBbIIION MacCCOoli MOJIe3HOM Harpysku. dTa mMepa
JIOJDKHA BKJIKOYATD Te XKe MPaBuia, UTo U JJIsI OTHe-
CTPEJIbHOTO OPYXUS (KOHTPOIUPYEMYIO TTPOIAKY
opraHu3anusaM, MUMEUMM COOTBETCTBYIOIIYIO
JUIIEH3UI0, 60 COBEpIIeHHOJETHUM aJeKBaT-
HbIM 3aKOHOTIOC/IYIIHBIM TpaxaaHam, o06Jajaio-
UMM MUHUMAJIbHBIMM CIlel/aJIbHbIMUM 3HAHU-
SIMU, OPTaHU3ALUIO XPAHEHMS]);

—  TPOIIMBKY B IIPpOTpaMMHOe obecIieueHue
I POHOB 3allpellleHHBIX [/ TT0JIeTOB 30H, OTpaHu-
YeHWI 110 BBICOTE;

— obssaTenpbHyl0 peructpanui BBC yke
npu npojaxe C HaHeCeHNeM


https://tvzvezda.ru/news/vstrane_i_mire/content/201504250433-rnnh.htm
https://%D0%B2%D0%BE%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5.%D1%80%D1%84/2018/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B0%D1%8F%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B025/
https://%D0%B2%D0%BE%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5.%D1%80%D1%84/2018/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B0%D1%8F%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B025/
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UIOeHTUGUKAUVOHHBIX 3HAKOB, ITO3BOJISIIOIINX
oTpeie/INTh Bafenblia;

—  OCHallleHMe BCeX OeCHWIOTHMKOB IIpO-
6J1eCKOBBIMM a3POHABUTAIIMOHHBIMY OTHSIMMA

—  pa3paboTKy HOpMAaTUBHO-IIPABOBOIi 6a3bl
pernameHTupyollel npuMenenue bBC;

—  pa3paboTKy TeXHUYECKUX CPEICTB KOH-
TPOJISI BO3IYIIIHOTO ITPOCTPAHCTBA B 30HAX, 3aKPbI-
ThIX 1718 T1os1eToB BBC;

—  Cco3JaHue CpefcTB MPOTUBOMENCTBUS He-
CaHKI[MOHMPOBAHHBIM I10JIeTaM APOHOB U OCHa-
IieHue UMM TOAPa3AeeHUIt CUTOBBIX CTPYKTYD
(BO3MOXXHO, JaXke CO3[laHMe CIelMaabHbIX TOJ-
pasneneHunii B 9TUX CTPYKTypax).

Ha cerogHsimHuit TeHb, Kak 3a py6exkoM, Tak u
B Poccum ocHalleHme cpefcTBamMu NPOTUBOAEN-
CTBUS IPOHAM HeCyT HeCUCTeMaTUUeCKMii Xapak-
Tep. [ocymapcTBeHHbBIE CTPYKTYPHI ITPY HEOOXOAM-
MOCTU IIPOCTO "3aKPbIBAIOT" MMM IBIPHI B 3alLUTe
OT APOHOB, MPUHUMAIOT eIVHUYHbIE IK3eMILISIPbI
Ha UCIIbITAHUSI.

CepuiiHble 3aKyIIKM TaKuX YCTPOWCTB Ha Tep-
putopuu Poccum yepes TeHIepHbIe MPOLeAypbl
Toka He MpoBoAMAMCh. OfHA U3 MPUYUH OTCYT-
CTBME TOCYJApCTBEHHON CTaHAAPTU3ALMM MO-
O6MIbHBIX cpencTB nomasiaenus BBC. M3-3a satoro
KaXXIIOMY BEIOMCTBY MPUXOAUTCS OTAEIbHO (op-
MyJIMPOBaTh CBOM TpebGOBaHMS, ITPOBOIUTH COO-
CTBEeHHbIe UCITBITAHMS ¥ OPMEHTUPOBATHCS TOIBKO
Ha CBOI1 OIIBIT [2].

2. CpencTBa OrHEeCTPEIBHOIO IMOPasKeHUsI.

XapakTepusyeTrcss NpUMeHeHMeM OObIYHOTO
OPY)XMSI, COCTOSILIIET0 Ha BOOPYXKeHUU Tofpasze-
JIEHUH, a Takke MIPUMEHEHMEM CITelYaTbHbIX 60-
eIpUIIAcoB (BKIIIOYAS U 1)1 MaJIOKaIMGEPHBIX ap-
TUWIIEPUACKUX CUCTEM), TIPULIIbHBIX TPUCIIOCO6-
JIeHMii ¥ mpubopoB. DPdEKTUBHBIN CIIOCOO Ha
riosie 6051, OHAKO, COBEPIIEHHO He TOIXOIUT IJIst
TOpOACKUX ycaoBuit. Ilocie mopaxkeHus Oecriu-
JIOTHUK MJIY €r0 06JIOMKM MOTYT YIacTh Ha IPak-
JlaHWHA, MOKeT MOCTPaJaTh Uyskoe MMYIIeCTBO, B
TOM YMCJIe caM OeCTTMIOTHUK, UYTO U3JIUIIHE, €CIIU
MBI TOBOPYM O KaKOM-HUOYIb OTHOCUTEIBHO 6e3-
06MITHOM HapyIIEeHWUM.

A eCsIM 3TOT APOH He C KaMepoii, a C B3pbIBHBIM
YCTPOJCTBOM, TO TIOCIAEACTBUS OyOyT IIIaueB-
HbIMU [1].

3. IlepeHocHble cCpencTBa IIPOTUBOAEN-
CTBUA.

Pyunoti npomueodpoHosslii cemkomem. [THeBMa-
THUYeCKOe OpyXyue OCHAIIeHO MHTEJUIEKTYaJTbHbIM
MpUILIeJI0M, KOTOPBIi MOC/Ie 3axXBaTa e onpee-
JIleT CKOPOCTh U paccTosiHMe. Ha ocHOBaHMM TO-
JIyUeHHbIX JAHHBIX OpYKMe BbIIaeT OIrepaTopy

MTO/ICKAa3Ky, B KAKO/ MOMEHT BBICTpPeJI ¢ HauboJIb-
11ejt BepOSITHOCTBIO ITOPa3uT Liesib. BeicTpenuBaeT
0OGBIKHOBEHHOI1 CETHIO WJIU CeThI0 Ha mIHype. Cia-
6ast cTopoHa He6OIbIIAs JANbHOCTD IeiCTBYS [4].

IIpomueodpoHosas paduosurmoska. Ilo cyTu,
3TO OpYy)KMe IpeACTaBIsieT co060i pamy ¢ IpUKIIa-
oM, 6aTapeeit u rmapoii anteHH. BBC, momnaBiumnii
mon Tpuiles paboTaiolneil BUHTOBKM, TepsieT
CBSI3b C MYJIBTOM OllepaTopa u cnyTHuMKamu GPS.
[MTocne 3TOrO APOH NMajaeT UM COBEPILAET BbIHYXK-
IEeHHYI0 MocaaKy. B To ke BpeMs OeiicTBME BUH-
TOBKM OT'pPaHMUYEHHO AaTbHOCTbIO, BpeMeHeM He-
MIPEPBIBHOI paboThI GaTapeu U XapaKTepusyeTcst
HM3KOM 3G (PEeKTUBHOCTHIO MPOTUB MacCUPOBAH-
HOVi aTtaku [8].

4. IlepexBaTUMKU TPOHOB.

HpeccuposaHHsle xuuwHole nmuyst. Hugepnauni-
CKasl OIS IPUMEHSIET 3TOT CII0CO6 TPOTUBO-
JIeiCTBUSI MaJIbIM OeCITMJIOTHUKAM U OQULIMATbHO
B34T Ha BOOpY)XeHMe ToJMIMeli KOPOJIeBCTBA.
CnermanbHO OGy4eHHbIE OpJIbl, XBATAIOT GeCcru-
JIOTHMK JlallaMM M CcafAsiTCsd BMecTe C HUM Ha
3eMJTi0. Takoii crocob MOAXOAUT TOIBKO JIJIST TTe-
pexBaTa JIPOHOB MajJoro M CpegHero pasmMepa, a
KDPYIIHBIII UM yXe He Tog, cuity. He ToBops yke o
CoIep>KaHUU U Apeccype XUITHMUKA, BeCbMa TPY/10-
e€MKMI1 U 3aTpaTHBIN npolecc [3].

ZlpoHubl 108YbL.

CymiecTByeT HECKOJIbKO IPOEKTOB «XUIIHBIX»
6ecMIOTHUKOB, KOTOpPbIe, KaK MPaBUIo, UCIIOJb-
3YIOT CeTb. BOT HECKOJ/IbKO U3 HUX: aMEePUKAHCKUIA
BBC cTpenseT ceTblo, KOTOpas MpUBSI3aHa K pame,
HUAEepIaHICKIii IPOH-TIepeXBaTUMK CTpessieT ce-
THIO C IAPAIIIOTOM, a SIITOHCKMI IPOH M3HAYAIbHO
MepeBO3UT CeTb B PasBepPHYTOM BuIe, IpU UC-
M0JIb30BAHUM 3aXBaueHHbII 00BHEKT ITOBMCAET Ha
BEpEBKe, ¥ €ro MOXXHO JOCTaBUTh B Ge3omacHoe
MecTo.

Kcratu cumraeTcst, 4To 3TO OAMH U3 Haubosee
0e30macHBIX METOMIOB HeNTpaau3aiuu POHOB,
OJIHAKO HeJIOCTATOK IMOA06HO CCTeMbI B PYYHOM
npuileaMBaHuu. B HacTosIee BpeMs TOIbKO ame-
pUKaHCKas KOMMaHusl Airspace ycTpaHuiaa 3TOT
HEeJOCTATOK, TMPEJCTaBMUB TeKCAKONTep C «C06-
CTBEHHBIM 3PEHMEM», KOTOPbIi CIIOCOOEH CaMo-
CTOSITEJIbHO MIPeC/iefoBaTh U MIepexBaTbiBaTh IPY-
rVie MaJible IPOHBI [5].

Oco60 3acayKMBaeT BHMMaHMe (QpaHIy3CKMii
IIPOEKT, B KOTOPOM JPOH-IIePeXBaTUMK VCIIONb3Y-
eTcs He Jy1s 3axBata BBC, a i1 o6HapyskeHus ca-
MOTO OIlepaTopa M BbI30Ba CUJIOBBIX CTPYKTYpP K
MeCTy OOHApYKEHMS.


https://nplus1.ru/news/2015/10/14/drone-defender
https://www.theguardian.com/world/2016/sep/12/eagles-v-drones-dutch-police-take-on-rogue-aircraft-flying-squad
https://nplus1.ru/news/2016/01/12/shooting-net
https://nplus1.ru/news/2016/04/04/dutch-antidrone
https://nplus1.ru/news/2015/12/11/drone-net
https://nplus1.ru/news/2016/10/14/airspace
https://nplus1.ru/news/2015/04/14/drone-wars

AKTyaJIbHBIE UCCIIEOBAHUSA * 2023. N249 (179)

-
aw BoeHHOe 1eJo | 48

5. IIpuMeHeHe MOOWMIbHBIX JINOO CTAIMO-
HApPHBIX CPEJICTB TEXHOJOTMYECKOro pszaa,
PasIMYHOro NPUHIUIIA AEeICTBUS.

IIpomueodpoHosas nasepHas cucmema. Jlasep-
HbIe ITPOTUBOIPOHHbBIE CMCTEMBI pa3pylialoT IPOH
MeXaHUUECK!, 38 CUET ero CYMJIbHOTO IUCTAHIIVOH-
HOrO HarpeBa. Takue CHUCTEMbI pa3pabaThIBAIOT
caMble pa3Hble KOMITAaHUM, B TOM YMC/Ie HeMeIKast
Rheinmetall u amepukanckast Boeing. CiabObie
CTOPOHBI — 3TO IIPUBSI3AHHOCTD K CTAI[MIOHAPHOMY
MICTOUHMKY MUTaHUs, He3()PEeKTUBHOCTh B TPYII-
TOBOJ aTake U OpOroBmsHa [7].

IIpomueodpoHosas MukpogoiHos8as cucmema. B
OT/INYMeE OT JIa3ePHOI, MMKPOBOJTHOBbBIE CUCTEMBI,
JIUCTAHIIMOHHO GOPMUPYIOT B 3JIEKTPUUYECKUX Iie-
MSIX HaBedeHHble TOKM. CucTema Xopomio pabo-
TaeT MPOTUB I'PYIIIOBBIX 1IeJieil 6e3 HeoO6X0aMMO-
CTU TIepeHanpaBiIsTh HOKYC M3TydaTess Ha Kaxk-
Jloe YCTPOICTBO B OTAeIbHOCTN. JJaHHas TEXHOJIO-
TSI MICTIO/Ib3YeTCSI JaBHO, OJTHAKO MMEETCS U Cepb-
€3HblIif MUHYC 3aBbIllIEHHbIE TPeGoBaHMSsI Ge301mac-
HOCTU M 06paTHbIe 3G dEKTHI IPY UCITOIb30BAHUMA.

ITIpomueodpoHosas 38ykosas cucmemd. C IomMo-
IIbI0 3ByKa MOXXHO BPEMEHHO BbIBECTU W3 CTPOSI
TMPOCKOIT 6eCIMIOTHMKA, TIOC/Ie Yero OH yrameT
Ha 3eMJTI0, TaK KaK He CMOXeT CTaOMIM3MPOBAThHCS
B 1oJieTe. 3BYK TPOMKOCThIO 140 mernben HeliTpa-
JU3yeT 00beKT Ha paccTosHuM a0 40 metpoB. On-
HaKO ITPAaKTMYECKOTO IIPMMEHEHMS] OaHHasl CU-
cTema IToKa He Hala.

B ArnioHuu JaHHbBIN DIPUHLUIL PEIIUIN UCITIOJIb-
30BaTh JJIs pelieHus Apyroi 3agaun. PaspaboTaH-
Hasl UMM CUCTeMa MOXeT OIT03HAaTh 110 3ByKy BBC
Ha paccTostHuM 10 150 MeTpoB.

Cpedcmea nepexsama ynpaeJjieHus. YIIpaBieHUsT
BBC ocyiecTs/sieTcs Mpy MOMOIIM Iepefaun Ko-
MaHf, OT orepaTopa K OpoHy. [lepexBaT yrpasiie-
HMSI OCYIIECTB/ISIETCS ITyTEM B3JI0Ma ITPOTOKOJIOB
TenemeTpun. [IpaBaa, 3TOT MeTO[ 6BICTPO YXOAUT
B TIPOIIIJIOE C TIOSIBJIEHMEM B3JIOMOITPOYHBIX IPO-
HOB.

Cpedcmesa paduosnekmpoHHotli 60pvOsl. Ceitdac
Ha BOOPY>KeHUM MHOTUX CTPaH MMeeTCs 60/IbIIoe
KOJIMYECTBO Pa3sHOOOPA3HbIX CUCTEM pPaJIMO3JIeK-
TpOHHOI 60pb6bI (PIB). Kak yke roBOpmIoch pa-
Hee, JIJIS YCIIEIITHOTO BbIBEJIEHMSI M3 CTPOS Bpaske-
CKOTO JIpOHA TPeOyeTCs YCTAaHOBUTb YaCTOTHI, HA
KOTOPBIX ITPOU3BOINUTCS YIIpaB/IeHNe aIrapaToMm,
a 3aTreMm «3abuThb» UX IIoMexaMy. B manbHeliem
ocTaBIIMiicsl 6e3 yIpaBaeHMs JeTalomuil 06beKT
MOXXeT ObITb YHUUTOXEH 16O yIpaBlieHue Iie-
peiizeT K 3axBaTuBIlel cTopoHe. UTOObI He IOITY-
CTUTH «3BaKyallMIO» TPOHA, CPEICTBA PaIOJIEK-
TPOHHOJ 60pPbOBI JOJKHBI ITOJAB/ISITh HE TOJILKO

KaHaJl yIpaBjieHusl, HO ¥ CUTHabl HABUTALIMOH-
HOJi cucTembl. Eciv B ipoHe MpeiycMOTpeH Bapu-
aHT 0OpbIBA CBSI3M C OMEPaTOpPOM. JIPOH Iepexo-
IUT B IPYTOi peXkuM paboThl — aBTOMAaTHUKA Tepe-
CTaeT pearMpoBaTh Ha BCE CUTHA/Ibl U3BHE U CO-
[JIaCHO 3aJaHHOI nporpaMmMe BemeT BBC Kk 3apa-
Hee OIllpe/ie/IeHHOMY MeCTy IOCaJKM, UCIIO/Ib3Ys
HaBurauyoHHyw cucremy GPS wumu TI'JIOHACC.
YcnenHoe «riaylieHue» BCeX 3TUX CUTHAIOB M03-
BOJISIET TIOJIYYUTb IOCTATOUHYIO 3(PGEKTUBHOCTD
cuctemsl POB [9].

OcHoBHas mpobjieMa 60pbObI C MOCTPOEHHBIMU
Ha KOMMePUYeCKUX TEXHOJIOTUSX IPOHAX COCTOUT B
TOM, UTO JJI51 KaXXA0J KOHKPETHO CUTyalluu MoJ -
XOOUT CBOE pellleHMe, KOTOpoe CI0XKHO WIM He-
BO3MO>KHO ITlepeHeCTM Ha JpyTrue yCI0BuS.

Vi3yyast XapaKTepUCTUKHU CYIeCTBYIOIIUX CIO-
OG0B TIPOTUMBOAENCTBUS YIPO3aM IPUMEHEHMS
OeCnIOTHBIX JIeTAIOUIMX allllapaToB, HAKOILIEH-
HBIVi OTIBIT ¥ Pe3YJIbTAThI 3TOM pabOThI, KpacHOpe-
YMBO ITOKa3bIBAIOT, HACKOJIbKO MHOTO ITpo6ieM B
aToi obiactu. U rnaBHas mmpobiema — 3TO OTCYT-
CTBMeE CTPOIHOI rOCYyIapCTBEHHOI CUCTEMBI 00ec-
mevyeHUs] 06e30MacHOCTM OT MPOTUBOIPABHOTO
npumeHeHus BBC. Bosiee TOro, y COOTBETCTBYIO-
HIMX POCCUICKUX TOCYAapCTBEHHBIX CTPYKTYP IO-
HMMaHMe YTrpo3bl TeppopusMa C IMpUMeHEeHUEM
BBC, agexBaTHas oljeHKa 3TOV yTpO3bl U CTpaTe-
r'usl ee TIpeOTBpaleHNsl Takke He BIoiHe cdop-
MMPOBaHbI, a 0OBIBATEIN B CBOIO OUepeb ellle He
TrOTOBBI pacCMaTpMBaTh OPOHBI Kak yrposy, BBC
TIpeICTaB/ISIETCSI CKOpee KaK JIIOOIBITHbI 00bEKT
st Habmomenms [10].

Bce 6e3 MCKIIOUEHMST 3amafHble AHATUTUKA
CXOMSITCSI BO MHEHUU, UTO 6yayiiee 3a 3pheKTuB-
HOJi CMCTEMOJ1 3aIIUThI ¥ 60PbOBI C TPOTUBOIIPAB-
HBIM [IPMMEHEHMEM APOHOB. Y3Ke ceituac CUIOBbIE
" OT/ie/IbHbIe TOCYAapCTBEHHbIE CTPYKTYPBI, B TOM
yucae u PocrBapaus, nMpeAnpMHMMAIOT IIaru 1o
CO3[aHUI0 OTIpe[ie/IeHHOM TPYNIUPOBKU CUT U
CPeCTB B BOJCKAX [JIsT IPUKPBITHS YTPO3 ¢ Heba.

Tax, B mepuop, c 23 o 25 mas 2019 roga ®ene-
pajIbHOI CITy3KO071 BOVICK HAI[MOHAIBHOM IBapAnn
Poccuiickoit ®enepatiuu COBMeCTHO ¢ MUHUCTEp-
CTBOM BHYTpeHHUX Jies Poccuiickoit Genepativiv B
yue6HOM 11eHTpe «HoBcKuit» OTHoenbHOi OpAeHOB
JKykoBa, JlenmHa u OKTSIOpbCKOI PeBomonymu
KpacHO3HaMEHHOJ  OMBU3UM  OMNEPaTUBHOTO
Ha3Ha4YeHMs BOWMCK HAIlMOHAJIbHOI reapauu Poc-
cuiickoit @epepaiiuu umeHu @. 3. JI3ep>KMHCKOTO
6buT TpoBeieH III HayyHO-TEXHUYECKUIT GopyM
«JleHb mepemoOBBIX TEXHOJOTUI IIPaBOOXpPaHM-
TeJbHbIX OpraHoB Poccuiickoit ®egepannm». dop-
mar MepOTIPUSITUS npegycMaTpyuBaeT


https://nplus1.ru/news/2016/02/26/rheinmetall
https://nplus1.ru/news/2015/08/29/laser
https://nplus1.ru/news/2015/05/19/invaders-must-die
https://nplus1.ru/news/2015/05/19/invaders-must-die
https://nplus1.ru/news/2015/11/10/uav
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MpaKkTUUYecKoe O3HaKOMJIeHMe PYKOBOOUTeseit u
CrenuanucToB moapasgeneHuit  depepanbHO
CJTYSKOBI BOVICK HAIIMOHAJIBHONM rBapauu Poccumii-
ckoit ®denepauvyu 1 MUHUCTEPCTBA BHYTPEHHUX
Ien Poccuiickoi @enepaliuy ¢ TAKTUKO-TEXHUYE-
CKMMM XapaKTepUCTMKaMM 0O6paslioB BOOpYKe-
HMSI, BOBHHOJ U CIIeIVaIbHOM TEXHUKH [6].

Ha dopyme 6bUTM TMpeCTaBIeHbl CPEICTBA U
KOMIUIEKChI OOHApY:KeHUSI U IPOTUBOAEICTBUS
BBC. DTO Takue Kak pagMoJIOKalMOHHO-ONTHYe-
CKUT KOMILIEKC obecrieueHns: 6€3011acHOCT 06b-
ekToB 1 HeliTpanusauuu BBC «<ROSC-1», mepeHoc-
HOJi KOMIUIEKC 60pbnObl ¢ apoHamu <«ITPAIIIA»,
KOMIUTEKC «ApbOajieT», 3alllUTa OT IPOHOB «ATaKa-
DBS», aBTOMaTMueCcKuii mepexBaTUMK Majopas-
MEPHBIX OEeCIMIOTHBIX JIETATeJbHBIX allapaToB
«Bonk-18», «PaTHUK» — CTallMOHAPHBIN KOMILIEKC
aHTUAPOH [13].

Bormpocsl MogepHMU3auy BOMCK OUeHb BaykKHbI,
HO 3TO TepBbIi 1Iar K CO3IaHUI0 CUCTEMBbI TIPOTU-
BoOopcTBa npuMeHeHuss BBC B MpoTMBOIIpaBHbIX
tessx. Takast cucreMa To/DKHA 6ymeT 9¢deKTUBHO
06ecrneunTh HaJeXXHOe MPUKPBITHE OT aTak Apo-
HOB II0 TPE€M OCHOBHBIM HAaIlPaB/I€HMSIM:

—  TIPUKPBITHE HEIOCPEICTBEHHO COOCTBEH-
HbIX 00beKTOB Bovick (ITIT/T v I1B/I, cknagoBs, yueo-
HBIX LIEHTPOB U T.7.);

—  TIPUKpPBITME BOJMCK B XOJe COBepIIeHMS
Mapiiieii 1 mepeBO3Ke;

—  TPUKpPBITME B XOHe BbINIOJHEHMSI 3ajad,
BO3JIOKEeHHBIX Ha BOJiCcKa (pemepaqbHbIM 3aKOHOM,
B TOM UMCJIe U B YCJIOBUSIX ITPABOBBIX PESKMMOB.

B manpHeliiem sTa cucTeMa JO/DKHA BbINTY Ha
YPOBEHb O0OIIEroCyIapCTBEHHbIN, TOe IeiiCTBUS
CUJIOBBIX CTPYKTYP U KPYHHBIX TOCYIapCTBEHHBIX
KOMIIaHM#1 6YIyT HOCUTb COBMECTHbI M COT/Iaco-
BaHHBIN xapakrep [7].
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UNMANNED AERIAL VEHICLES AS A MEANS OF COUNTERING TROOPS
DURING THE PERFORMANCE OF SERVICE AND COMBAT MISSIONS.
EXPERIENCE IN COMBATING MENA IN FOREIGN COUNTRIES

Abstract. The article examines and analyzes the publicly available experience of foreign countries in combating
the illegal use of non-combat unmanned aircraft. Realizing the importance of equipping the armed forces with un-
manned aviation complexes for various purposes, many countries of the world are now experiencing a real boom in
the development of unmanned aviation. There is an increasing interest in unmanned aircraft systems and systems
in our country. At the same time, today the situation in this area is becoming threatening, we are seriously talking
about the possibility of purchasing appropriate military systems abroad. But in Russia, a number of unmanned

aerial vehicles and systems based on them are being created.

Keywords: unmanned aircraft, drone, capabilities and selection criteria, methods of application, counteraction

system.
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3D-MOJE/IMPOBAHUE: TJOCTOMHCTBA 1 HEJOCTATKH

Annomauus. C enedperuem nepedosoix mexHo02uli 8 COBpeMeHHble NPOUECCh! NPOEKIMUPOBAHUS U 8U3YATU-
3ayuu, 3D-modenuposarue Cmaio 8axHbIM UHCMPYMEHMOM 8 MHO2UX ompacisx. Cmames npedcmasJisiem 0630p
3D-modenuposanus, noduepkusas ezo pois 8 epaguueckom dusative, apxumexkmype, MeduyuHe u npouzeoocmae.
Paccmampusaromcea npeumyujecmsa u Hedocmamiu mexHonozuu. Takxce paccMampusarnmcs mexHoJ102uuecKue
meHOeHyuu OY0ywez0, 8Ka0UAs UHMeZPAYUI0 UCKYCCMBEHH020 UHMeIeKmd U 8UpmyanbHoill peansHOCMu.

Kniouessle cnoea: yugposas anoxa, npozpammuposarue, npunoxeHus, 3D-modenuposarue, UHGopmayuoH-

Hble mexHoJ102uuU, sudyanrusayus.

MMpe COBpeMeHHbBIX TeXHOJIOrui 3D-Momenm-
pOBaHMe SIBJSIETCS BaKHBIM MHCTPYMEHTOM,
MO3BOJISIONIMM CO3[laBaTh TpexXMepHble BUPTY-
aJbHbIe MOJIe/IN C BbICOKOI CTeleHbI0 peanyn3Ma.
DTOT Tpoliecc, pealn3yeMblii C UCIIOIb30BaHMEM
CIIea3VPOBAHHBIX IPOIPAMMHBIX CPEJICTB, HE
TOJIBKO JTA€T BO3MOXKHOCTb BMU3yalIM3aluu 00beK-
TOB B TpeXMEPHOM ITPOCTPAHCTBE, HO UM UTpaeT
BaXKHYIO POJIb B PA3IMYHBIX OTPACIIX, GOPMUPYS
oynyiee rpaduuecKoro AusaiiHa, apXUTEKTYpHI,
MeIUIIMHBI U ITPOM3BO/ICTRA.
3D-mMomenpoBaHye npeacTaBiseT coboii mpo-
1Iecc paspaboTKy TpeXMepPHbIX MOIesieil 00'beKTOB
Ha OCHOBe 3apaHee CO3[IaHHbBIX YepTexeit uin ac-
K130B. JIJIs co3maHust 06 beMHBIX TTpeCTaBIeHNUiT
MCITOJIb3YIOTCS CITelMa/IbHbIe TPOrpaMMHBbIE ITPO-
IOYKTbI BU3yaIM3alyu, paboTarollye COBMECTHO C
anmnapaTHbIMM yCTPOICTBAMM, TAKMMMU KakK KOM-
MbIOTEPHI, IVIAHIIETHI ¥ OPITEXHMKA.
3D-monenupoBaHme IpeoCTaBisieT psifi 3Ha-
YUTEbHBIX IPEUMYILIECTB B Pa3IMUHbIX 00/1aCTSIX.
Bo-1epBbIX, OHO CTY>KUT MOIIHBIM MHCTPYMEHTOM
IS BU3yanu3aluy M peaausanim CJI0KHbIX KOH-
LEMIii ¥ TTPOeKTOB, obiervyast IOHMMaHue 6ymy-
IMX TPOAYKTOB MU CTPOEHUI. JTa TeXHOIOTUS
objieryaeTr IpeaCTaB/leHNMe CIOKHBIX MIei, 0Co-
0eHHO B TeXHMUYECKUX, HayUHBIX U apXUTEKTyp-
HBIX ITPOEKTAX, CIIOCOOCTBYSI SICHOMY BOCITPUSITHIO
CTPYKTYp M getaneil. Bo-BTopsix, 3D-mopennu
MIPeIOCTaB/ISAIOT 3aKa3uMKaM M OOIIeCTBEHHOCTY

BO3MOKHOCTb BU3yaJIbHO OIIEHUTb IPOEKTHI Iie-
pen ux daxkTUueckoit peanusaiueit, yirydiias
KOMMYHMKAIIMIO MEXIY paspaboTuMKaMy U 3aUH-
TepecoBaHHbIMM CcTOpoHamu. Kpome Toro, sra
TEXHOJIOTMSI CIIOCOOCTBYET YIYyUIIEHMUIO OM3aifHa
6/arogapst JeTanusanuy ¥ peaansaiu CI0KHbIX
dbopm, a Taxke moBbImIaeT 3¢ HeKTUBHOCTH ITPON3-
BOJICTBA uepe3 CO3[laHMe TOYHBbIX MMPOTOTUIIOB U
cxeMm. HakoHel, 3D-MopenMpoBaHue COKpallaeT
BpeMs pa3paboTKM, YCKOPSIS UK ITPOEKTUPOBa-
HUS ¥ pa3pabOTKY, UTO SIBJISIETCS BaXKHBIM (haKTO-
POM B COBpeMeHHO AMHAMUYHOM UHIYCTPUN.
HecmoTpss Ha MHOrouucjaeHHble MOpeumyllie-
CTBA, CYIIEeCTBYIOT i HEKOTOpPble HeJIOCTATKM, CBSI-
3aHHbIE C IIpUMeHeHuem 3D-momenupoBaHus. B
TepByl0 ouepejb, BbICOKME 3aTpaThl CTAHOBSITCS
CyIIeCcTBeHHBIM (haKTOPOM, BKJIIOUAST pacXOIbl Ha
obyueHMe BBICOKOKBAIMMUIIMPOBAHHBIX CIIEIMa-
JIUCTOB U TpHUOGpeTeHMre HeoOXOOUMOTO IIPOo-
rpaMMHOro obecrieueHus. OCIOXXKHEHHOe o6yue-
HMe TPeNCTaB/IsieT Co00il  TOIMOJHUTEIbHOE
OpeMms1, Tak KaK OCBOEHMe MPOABUHYTHIX UHCTPY-
MEHTOB U TexXHMK 3D-momenupoBaHus TpebyeT
BpeMeHU U ycuiauii. TexHudeckue mpoobJieMsl, Ta-
KJieé KaK COBMECTMMOCTb U Iepexo[, MeXIy pas-
JIMYHBIMMU TTPOTPaMMaMM, MOTYT CO3/3aTh CJIOXKHO-
CTM B yIIpaB/ieHMM NAHHBIMU U B3aMMOJIECTBUK
MexXny creuuanucramu. Takke kauecTBo 3D-mMo-
nIeneii HepenKo 3aBUCUT OT TOYHOCTUM BXOAHBIX
IIaHHBIX, UTO MOKET OTPaHNUYMBATb BO3MOXHOCTH
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MOJIeJIMPOBaHMS B CTyyae HeJOCTaTOUHOI TOUHO-
CTU WIV KaueCcTBa VCXOTHOM MHpOpMaImn.

3D-MmopmenupoBaHue OKa3blBaeT 3HAUNUTEIbHOE
BO3eliCcTBME B pa3HOO6Pa3HbIX OTPAC/ISX, BHOCS B
HUX MHHOBAUMM U 3G eKTUBHbIE MHCTPYMEHTHI. B
rpaduYecKoM AM3aiiHe 3Ta TEeXHOJIOTUS MUCIOJIb-
3yeTcsl [AJis1 CO3JaHUs BU3YAJIbHBIX 3JI€EMEHTOB,
CITOCOOHBIX MaKCUMAaIbHO 3(Q(EeKTUBHO MpPUBJIe-
KaTb BHMMaHMe B chepe MapKeTHHTa U PEKIaMbl.
B apxutekType 1 CTpoUTeNbCTBe 3D-MoienmpoBa-
HMe CJIY>)KUT OCHOBOJ JIJIST TPOEKTUPOBAHUS U BU-
3yanm3anuy 3gaHnii, obecreunBasi TOUHOE TIpe[-
CcTaB/ieHMe KOHILeNuuii. B MenuiiiHe oHO urpaet
KIIIOYEBYIO POJIb, TIO3BOJISIT pa3pabaThIBaThb [Ie-
TaJIbHbIEe TpeXMepHbIe MO OPTaHOB IJIs1 00Y-
YeHUsI XUPYProB U TJIAHMPOBAHUS CIOKHBIX OTle-
pauuii. B npowmsBoacTtBe 3D-monenupoBaHMe
yCKOpsieT pa3paboTKy, co3maBasi MGbPOBbIE MPO-
TOTUNBI U ONTUMM3UPYST TMPOIECChl MPOU3BOJI-
ctBa. Takum 06pa3oM, 3Ta TEXHOJOTMS CTaHO-
BUTCSI HEOThEMJIEMBIM 37IEMEHTOM B Pa3JUUYHbIX
00J1aCTSIX, CIIOCOOCTBYS KaueCTBEHHOMY pasBU-
TUIO ¥ COBEPIIEHCTBOBAHMIO MPOGeCCUOHATbHBIX
MPaKTUK.

WcKycCTBEHHBINI MHTENIEKT CTaHOBUTCS He-
paspbIBHON YacThio Oymyiiero 3D-momenynpoBa-
HMS, IPeJBOCXUILAsl 3Py YMHBIX M aBTOMaTU3UPO-
BaHHBIX IMpOLECCOB. IIpOABMHYTHIE AJITOPUTMbI
MCKYCCTBEHHOTO MHTeJJIEKTa He TOJIbKO YCKOPSIT
MPOIIeCChl CO3MaHUSI TPEXMEPHbIX MOJeseil, HO U
BHECYT 3JIeMEeHTbl MHTEJUIEKTYaJIbHOCTU, TIpeo-
CTaBJIsIsl AM3aliHepaM M MHKeHepaM yHUKaJbHbIe
MHCTPYMEHTHI [JI1 ONTUMMU3ALUU U OOMOTHEHUS
MX TBOPUYECKOTO Ipoliecca. ABTOMaTU3alus mpu-
BHecCeT HOBbIi YpoBeHb 3(pdeKTUBHOCTH, MO3BO-
JISISI COCPeIOTauMBaTLCS Ha 60jiee TBOPUECKMX ac-
MeKTaxX MPOEKTUPOBAHMSI, B TO BpeMs Kak U 6y-
Iet 6paTh Ha cebst pyTUHHbBIE 3a0aUM.

BmecTe ¢ Tem BUpTya/ibHasi peaabHOCTb Ipe/l-
CTaBJIsIeT COOO0II ele OJHY BaskKHYIO 00J1aCThb pas-
BUTUS, TLIe 3D-MoennpoBaHe CTAaHOBUTCS OCHO-
BOJ 17151 CO3/TaHMSI HOBBIX U 3aXBaThIBAIOIINX BUP-
TyaJbHbIX MUPOB. TpexmMepHble MoOZenu CTaHO-
BSITCSI HEOOXOAMMBIM CTPOUTEIbHBIM OJIOKOM HO-
BbIX ()OPM BUPTYaIbHO peayibHOCTH, IIPUBHOCS B
Hee peajIMCTUYHbIe NeTaIu U MOaaepsKuBas 6oyee
r;Ty6OKOe B3aMMOJECTBYE TTO/Ib30BaTels C BUP-
TyaJIbHbIM MUPOM. ITO BeAeT K CO3TaHuio Gojee
YBJIEKATEJNbHbIX U PEATUCTUUHBIX BUPTYATbHbBIX
ClleHapueB, a Tak)ke OTKPbIBAeT HOBbIE IepCIieK-
TUBBI B 00JIACTSIX 00yUeHMSs, MEIUIIVHBI, MCCIIeT0-
BaHUI M pasBjedyeHuil, rae 3D-monenupoBaHyue
CTAHOBUTCSI ~ B&KHBIM  MHCTPYMEHTOM  [IJisI

(bopMupoBaHNS YHUKAIBHBIX BUPTYATbHBIX BU3Y-
aJIbHBIX OIBITOB.

B utore 3D-mopenupoBaHMe BBICTyIIaeT Kak
MOIIHBIV ABUTaTe/b COBPEMEHHBIX TE€XHOJIOTUIA,
cobpaB B cebe psifi 3HAUMUTETbHBIX IIPEUMYIIECTB U
BbI30BOB. CIIOCOOHOCTb BM3yaaM3alUM U BOILIO-
IIeHUsT CAOXKHBIX KOHIEMIMiA, yaydllieHue Iau-
3aifHa, ONTMMM3alMs MHPOU3BOACTBEHHBIX IPO-
1IeCCOB ¥ COKpallleHue BpeMeHM pa3spaboTKu SB-
JISIIOTCST IPKUMU TOCTOMHCTBAMM, MOJUYEPKUBAIO-
MMM ero 1eHHOCTb. B To ke BpeMsI BbICOKMeE 3a-
TpaThl Ha 0OyUYeHMe, CJIOXKHOCTM B OCBOEHUY TIPO-
IOBUHYTBIX MHCTPYMEHTOB U TeXHUYecKue Ipo-
6J1eMbl BBICTYTIAIOT B POJIM BHI3OBOB.

[IporHosupys Oynmymiee, 3D-MopenupoBaHyue
COXpPaHUT CBOI BeAYILYI0 POJib B TEXHOJOTMYe-
CKUX TpeHJaX. Pa3BuTue MCKyCCTBEHHOTO MHTeJ -
JIeKTa 00ellaeT YCUIUTb aBTOMATHU3AIINIO U TTOBbI-
CUTh YPOBE€Hb MHTEJIEKTyaJIbHOCTM B CO3TaHUU
TpexXMepHBIX Mojeseli. B To BpeMsi Kak BUPTYyaJib-
Hasl peaqbHOCTb MPEeAOCTaBUT HOBbIE BO3MOXKHO-
CTH JIJI1 BU3yaIu3alu U B3aMMO/IeliCTBUS C TpeX-
MepHbIMM Mupamu. Takum obpasom, 3D-momenu-
poOBaHMe, HECMOTPSI Ha CBOM BbI30BbI, OCTAHETCS B
LIeHTpe TEXHOJOTUYECKOTro pas3sBuUTHsI, GopMUpPYs
VHHOBAIIMM U OIpefdessi Oymylye TeHIeHIIUN B
1007000)0]0):10)78) 8 ()G
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https://websoftex.ru/3d-modelirovanie-chto-eto-i-dlya-chego-nuzhno/
https://websoftex.ru/3d-modelirovanie-chto-eto-i-dlya-chego-nuzhno/
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3D MODELING: ADVANTAGES AND DISADVANTAGES

Abstract. With the introduction of advanced technologies into modern design and visualization processes, 3D
modeling has become an important tool in many industries. The article provides an overview of 3D modeling, em-
phasizing its role in graphic design, architecture, medicine and manufacturing. The advantages and disadvantages
of the technology are considered. Technological trends of the future are also considered, including the integration
of artificial intelligence and virtual reality.

Keywords: digital age, programming, applications, 3D modeling, information technology, visualization.
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KYKOBA Vpuna AHaTtosibeBHaA
CTyIeHTKa, UyBallICK1i1 TOCyIapCTBeHHbI yHUBepcuTeT uM. .H. VibsgHOBa,
Poccus, r. Yebokcapsbl

ABTOMATU3UPOBAHHBIN ITOJICYET TPAHCIIOPTHBIX CPE/ICTB
HA OCHOBE KOMIIBIOTEPHOI'O 3PEHVSI. AHAJIN3 1 PACYET
KO3®®UIIVEHTA 3ATPYKEHHOCTU ABTOMOBWJILHOI IOPOTU

AHHomauu.q. B cmameoe paccmampusaemcs npumMeHeHUue KOMnovlomepHo20 3peHus 01 aHa u3a aOpOJfCHOZO

dauceHus.

Kntouessie cnoea: aHaiu3, KomnslomepHoe 3peHue, nponyCcKkHas CnOCO6HOCmb, KOSd)d)UL{UEHm 302PYHEHHO-

cmu, ayizopumm, npozpammad.

BBepenue

AHanu3 ¥ KOHTPOJIb 3arPy>KeHHOCTM aBTO[IO-
por SBjSIETCSI BaXKHOW 3afaueit Ojsl ympaBiaeHUs
TPaHCIOPTHBIMM MOTOKAMM, a TakXke [IJis TJIaHU-
pOBaHMSI U ONTUMMU3AIUM HOPOKHON MHGpa-
CTPYKTYpbI. TpaAUIIMOHHO, 3TOT IPOLIECC BBITION-
HSIeTCSI BPYYHYI0, C [IOMOIIbIO HAaGI0maTesei, 4To
TpebyeT yitMbl BpeMeHM UM pecypcoB. OmHAKO ¢
pa3BUTMEM TEeXHOJOIMII KOMIIBIOTEPHOI'O 3peHMusl,
aBTOMAaTU3UPOBAHHbBIM TMOACYET TPAHCIIOPTHBIX
CpeJ[iCTB CTa/l JOCTYITHBIM, M OH JaeT 3HAUUTEIb-
Hble IIpeuMylecTBa.

Llenp - mMmpoaHAMM3UPOBATh KOMIIBIOTEPHOE
3peHue IJi aHaau3a JOPOro IBVDKeHMS, 8 UMEHHO
TIOZicUeTa 3arpy’>KeHHOCTY aBTOMOOWMIbHBIX TOPOT.

JIJIsT MOCTMKEeHMS 11e/1M ObLIM IIOCTaBJIeHbI CjIe-
IyIOII/e 3aaun:

—  OIpedeauTb OCHOBHbIE 3Tallbl aBTOMATH-
3MPOBAHHOTO MOACYETA;

—  TpeuMmylllecTBa M HEeNOCTaTKM HaHHOTO
MeToxa;

— IIPOBeCTM aHajAM3 U CPaBHUTb PYYHOIL
IIOJICYET C ITPOTPAMMHBIM IIOJICUETOM TPAHCIIOPT-
HBIX CPEeICTB.

OcHOBHAas 4acTh

OcHOBHbI€ 3Talbl aBTOMATU3UPOBAHHOTO MO/ -
cyeTa:

1. C6op AaHHBIX: Ha IEPBOM 3Tare MPOBO-
IUTCS yCTAHOBKA BUeOKaMep Ha y4acTKe JOPOTH.
BupeokaMmepsl MOTYT ObITh YCTAHOBJIEHBI Ha OIO-
pax, MauTax Win APYTUX MOAXOOSIINX MeCTax IJisl
oxBaTa Hauboyiee BaKHBIX y4acTKOB moporu. Ka-
MepbI JOJIKHBI ObITh MPABWIBHO OTKAIMOPOBAaHbI
M HaCTPOEHBI JJ15 Iepeaui BiIeon306paskeHnii B
BBICOKOM pa3pelieHnn.

2. O6HapykeHMe U OTC/IeKMBaHME TpPaHC-
TMOPTHBIX CpeJiCTB: C MCII0JIb30BaHMEM

aJITOPUTMOB KOMIIbIOTEPHOIO 3PEHMSI M MCKYC-
CTBEHHOTO MHTEJUIEKTA, IIPOrpaMMa CIIocoOHa 06-
HapYXXUTb U OTCJIEKMBAThH ABMKEHME aBTOMOOU-
Jieil Ha BUAeoM300paskeHMsIX. MeToabl oGHapyKe-
HMSI TPaHCIIOPTHBIX CPEICTB MOIYT BapbUpPO-
BaThCsI B 3aBUCHMOCTH OT YCJIOBUI JOPOTH, OCBe-
MIeHUs U APYTUX HaKTOPOB.

3.  Kmaccudwmkanus M moacueTr: Korga Ipo-
rpaMmMa OOGHapyKMBAaeT aBTOMOOM/Ib, OHA MOKET
KIaccupuIMpoBaTh €ro Mo TUIy, Halpumep, Jer-
KOBOJi aBTOMOOWJIb, TPY30BUK, aBTO6YC 1 T.1. 3a-
TeM IporpaMma (MUKCUpPYeT BpeMsi, KOrga aBTO-
MOOWJIb BBE3KAaeT U BbIe3KaeT 3a Ipeesibl
y4acTKa JOPOTu, U MOACUNUTHIBAET 00Iee KoImye-
CTBO TPAHCIIOPTHBIX CPEMCTB, MEePeMeIaroNXCsT
B 00€ CTOPOHHI.

4. AHamus U pacueT: cOOpaHHbIe ITaHHbIE
UOYT Ha aHaAM3 U pacyeT KosadduimeHTa sarpy-
SKEHHOCTM OOpPOTr#. DTOT KO3(POUIMEHT paccum-
TBIBAETCS TIYTEM CPaBHEHMSI aKTUMBHOCTU [IBVIKE-
HMSI TPAHCIIOPTHBIX CPEICTB C MAKCMMaIbHO BO3-
MOSKHO? eMKOCTbIO TOPOTH.

5. UVHrepriperalusi pe3yJqbTaTOB: IOJy4YeH-
HbIe TaHHbIe ¥ KO3(POULIMEHT 3aTPY>KeHHOCTH J0-
POTY aHAU3UPYIOTCS C IeJIbI0 TIOHMMAaHUST TEKY-
[IEr0 COCTOSIHMSI TPAHCIIOPTHOIO IIOTOKAa. IDTOT
aHa/IN3 MOXKET ITOMOYb B NPUHSITUM PeIIeHuii B
OTHOILIEHUY M3MEeHeHUiT B MHGPaACTPYKType MU
YIIpaBJIEHUM TPAHCIIOPTHBIMM ITOTOKaMu. Hampu-
Mep, ecau KO3QPUIIMEHT 3arpy>KeHHOCTU ITPEBbI-
IaeT MpefesibHble 3HAUEHMSI, 3TO MOKET yKa3bl-
BaTh Ha HEO6XOAMMOCTb CTPOMTEIbCTBA HOBBIX
JIOPOT UM ONITMMM3AIMU CYIIECTBYIOMIMX Tpacc.

IpeumMylIecTBa aBTOMATM3MPOBAHHOIO IIO[I-
CueTa: MCII0/Ib30BaHNe KOMIIbIOTEPHOIO 3PEHNS U
aJITOPUTMOB aHa/IM3a JaHHbIX ITO3BOJISIET 3HAUM-
TeJIbHO COKPaTUTh BpeMs, 3aTpauyMBaeMoe Ha
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IIOZiCUeT TPAHCIIOPTHBIX CPEACTB. ITO TaKKe I103-
BOJISIET TOJIYYMTDb 00OJIee TOUHbIE Pe3yJIbTaThl, I10-
CKOJIBKY ITPOTpaMMHOe obecrieueHne paboTaeT Ha
OCHOBE 3aJaHHBIX aJIrOPUTMOB M MCK/IIOYaeT ue-
JIOBeUecKuit pakTop.

[IpakTUUeckoe IpMMeHeHue: aBTOMATU3UPO-
BaHHBIN ITOACYET TPAHCIOPTHBIX CPEJCTB Ha OC-
HOBE KOMIIbIOTEPHOI'O 3peHMsT HaXOOUT IIMPOKOe
IpMMEHeHNe B TOPOACKOM IUIaHMPOBAaHMM, MH-
TeJ/UIEKTYaJIbHOM VIIPaBJI€HUM TPAHCIIOPTHBIMMU
CUCTEMAMM U JOPOKHOM CTPOUTENIBCTBE. DTa TEX-
HOJIOTMS TI03BOJISIET TOPOACKMM OpraHaM yIIpaB-
JIEHMSI [T0JTy4YaTh aKTyaIbHYI0 MHGOPMALNIO O I1e-
peMelleHny TPAHCIIOPTHBIX CPEICTB U OIITUMMU3I -
pOBaTh TPAHCIIOPTHBIE IIOTOKM B PEXMUME Peajb-
HOT'O BpeMeHM.

OrpaHnyeHus 1 BbI30BBI: XOTSI aBTOMATU3UPO-
BaHHBIN IO CYET HAa OCHOBE KOMITbIOTEPHOTIO 3pe-
HUsI TIpeJjiaraeT MHOKECTBO IPEUMMYIIECTB, OH
TaKyke MMeeT CBOM orpaHuuenus. Hampumep, mio-
Xas BUOMMOCTh 13-3a IOTOLHBIX YCIOBUI MK
TeMHOTbl MOKET IOBJIMSATb Ha TOYHOCTb IIOf-
cueta. Kpome Toro, 06paboTka 60/1bIIMX 06bEMOB
BUIEOJaHHBIX MOKET TPeOOBaTh MOL[HBIX KOMIIb-
IOTEPHBIX PECYPCOB.

Bymyuiue HampaBaeHMs pasBUTHMS: aBTOMATH-
3MPOBaHHbII MMOACYET TPAHCIOPTHBIX CPECTB Ha
OCHOBE KOMIIbIOTEPHOIO 3peHMsl BCe ellle SIBJIS-
€TCSI OTHOCUTE/IbHO HOBOJ TeXHOJIOTMENA, I ee pas3-
BUTHE TIpomosrkaerca. OOHMM M3 HalpaBIeHuii
pasBUTHUST SBJISIETCS MCIIOAb30BaHMe 0ojiee TOY-
HbIX ¥ CJIOXKHBIX QJITOPUTMOB KOMIIBIOTEPHOIO
3peHusl, KOTOpble MOIYT paclo3HaBaTh U

KJIaccMUIIMPOBATh HE TOJIbKO aBTOMOOWIIM, aB-
TOOYCHI, MOTOIMKJIBI, HO ¥ IPYTMe BUABI TPAHC-
MTOPTHBIX CPEACTB. DTO ITO3BOJIUT ITOJIYUATh elle
6ojiee meTajabHYI0 MHGOPMAIUIO O 3arpy’KeHHO-
CTU TOPOTU U PasinyvaTh pasjauuHble TUITBI TPAHC-
MTOPTHOTO TTOTOKA.

VHTerpaiius ¢ IpyruMy CUCTEMaMM: aBTOMa-
TU3UPOBAHHBIN MMOACYET TPAHCIIOPTHBIX CPEACTB
Ha OCHOBE KOMITBIOTEPHOTO 3PEeHMsI MOXET ObITh
BHeJIPeH B CUCTEMbI YIIPABIeHUS TPAHCIIOPTHBIMU
MMOTOKAMM WM MHTE/IEKTyaJbHble TPaHCIIOPT-
Hble CUCTEMBI. DTO MMO3BOJIUT aBTOMATUYECKA pe-
aryupoBaTh Ha M3MEHEHUSI B TPAHCIOPTHOM IIO-
TOKe, HalpuMep, PeryjinpoBaTh CBeTO(Opbl Man
OpraHM30BbIBATh CXE€MbI ABVKEHMSI, YTOOBI YIy4-
mUTh 3GEKTUBHOCTD IEePeIBUKEHNS U YMEHb-
IINTH 3aTOPBL.

AHanmM3 JAHHBIX IJISI MPOTHO3MPOBAHUS: CO-
OpaHHbIe TaHHbIE O TPAHCIIOPTHOM ITOTOKE MOTYT
OBITb MCITOJIb30BAHbI JJIS IIPOBEIEHNST aHAIU3A U
MIPOTHO3MPOBAHMS 3arPy;KeHHOCTU TOPOrU B OY-
IymeM. DTO IO3BOJUT IUIAHMPOBATh PabOTHI IO
VIYUIIeHNI0 MHOPACTPYKTYphl M MPUHMMATh
Mepbl 3apaHee JIJIST TPEIOTBPAIEHNS IEPEerpy30K
M Cco3maHus KOMMOPTHBIX YCAOBMUIT IJIsT IBVDKE-
130788

IpoBenst TecTMpOBaHME MPOTOTUIIA IIPO-
TPaMMbl ¥ CPAaBHUTEJIbHBIN aHAINU3 METOHOB IT0/I-
cueTa TPAHCIIOPTHBIX CPENCTB, ObLIM TOTYUEHbI
CJIeTyIoNIMe pe3yabTaThl, MPeICTaBIeHHbIe B Tab-
nuie. B Tabnuile mpeacTaBaeHbl pe3yabTaThl 06-
paboTKM BUIEO AJIUTEIbHOCThIO 20 MMH, 3Haue-
HMUSI GBLIM OKPYTJIEHBI.

Tabnnua
PesynbTaTsl aHanusa
HeiicTBuUE PyuHoii pacuetr | IIporpammHbIil pacyeT

IMoncueTr KoJMMUECTBA TPAHCIIOPTHBIX CPEJICTB 3 yaca 30 muH
PacueT mpoIycKHOI ClTOCO6HOCTH 30 MuH 5 MUH
Pacuet ko3 duimeHTa 3arpy>keHHOCTY aBTOMOOWMIIBHO 30 MmuH 5 MuH
IlOpOTH

3amuch JaHHbIX B Excel 1 yac 2 MUH
O61ee 5 4acoB 42 MUH

Pa3paboTaHHbI MPOTOTUIT MPOrPaMMBbI MO3-
BOJISIET TOACYMUTATH KOJIMYECTBO TPAHCIIOPTHBIX
CPeICTB, paCCUUTATD MTPOMYCKHYIO CIIOCOGHOCTD U
KO3(GULIMEHT 3arpy’KeHHOCTM aBTOMOOWMIIbHO

nmoporu. Takke BCe IMOTyYeHHbIe TaHHbIe 3aIVChI-
BaroTcs B daiin Excel, uTo mo3BossieT ymo6HO IIpo-
aHaIM3UPOBATh ITOTyUeHHbIE TaHHbIE.
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# BoiBop sapuanTa 3anycka nporpammel

TrafficAnalysis

& ®aiin

" Bugeo cTpum

- [m} x

Puc. 1. IIpoToTuil mporpammai

B | R Rk W R LFatie Rl 8 BB BN STy T

196| 2023-12-03 12:58:52 E:/PR/PRC 24, 34
197| 2023-12-03 12:58:52 E:/PR/PRC24, 34
198| 2023-12-03 12:58:52 E:/PR/PRC24, 34

Aannl AaNT9 99 A0 19.C0.C7 rfonfnneac aa
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Puc. 3. 3anuch pe3ynbTaToB

3axkiaoueHue

ABTOMaTH3MPOBAaHHBIM IOACYET TPAHCIIOPT-
HBIX CPeJCTB Ha OCHOBE KOMIIbIOTEPHOTO 3peHUs
npenJiaraeT OrpOMHBIN TOTEeHIMA AJ15 aHaau3a U
MIPOTHO3MPOBAHMS 3aTrPY’KeHHOCTY aBTOMOOWIIb-
HbIX Jopor. OH 1mo3BoJsieT 3¢ (PEeKTMBHO cOOMpPaTh
laHHbIe, aHAIM3MUPOBATh UX U UCIO0JIb30BaTh 11
TJIAHUPOBaHUSI ¥ ONMTUMU3ALUU NOPOXKHON MH-
dpacTtpykTypsl. K3 mnpoBemeHHOTO aHaaM3a
BUIHO, YTO PYYHOJ IIOACYET 3aTpaumBaeT 6O0JIb-
nioe KOIMYEeCTBO 4YeJI0BEYeCKUX pecypcoB II0
CpaBHEHMIO C IPOrpaMMHBIM nopacuetoM. C pas-
BUTHEM TeXHOJIOTUI U JaTbHEeNIIUM YIydllleHrueM
aNrOPUTMOB KOMITBIOTEPHOIO 3pE€HMS, 3TOT MOJ-
X0J, 6yIeT UCII0Mb30BaThCS BCE IMUPE U MPUBEIET
K CO3[TaHMI0 YMHBIX M MHHOBAILIMOHHBIX TOPOJICKUX
TPaHCIIOPTHBIX CUCTEM.
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AUTOMATED VEHICLE COUNTING BASED
ON COMPUTER VISION. ANALYSIS AND CALCULATION
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Abstract. The article discusses the use of computer vision for traffic analysis.

Keywords: analysis, computer vision, bandwidth, load factor, algorithm, program.
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COKOJIEHKO Cepreii BaneppeBuu
CTYAEHT BTOPOTO Kypca MarucTpaTypbl, UHCTUTYT KOMITbIOTEPHBIX ¥ MH)KEHEPHBIX HAYK,
AMypCKUIi rocymapCTBeHHBIN YHUBepcuTeT, Poccusl, r. biiaroBelieHCK

Hayunblii pykosodumev — doyeHm Kagpeopwsl uHpopmayuoHHoli 6e3onacHocmu
AMYpPCK020 20cydapcmeeHH020 yHugepcumemad, KaHo. mexH. Hayx,
douyenm Camoxsanosa Ceemnava I'eHHadvesHa

PA3JIMYHBIE ACIIEKTDI IIEPEXOJIA HA OTEYECTBEHHOE ITPOTPAMMHOE
OBECIIEYEHHE ITPY PABPABOTKE NTHO®OPMAILIMOHHbBIX CUCTEM

AHHOmauus. B cmamee npo8odumcst CpasHumMenvHolli aHaIu3 3apyoexcHslX U omeuecmseHHsIX pa3padomox 6
ob1acmu npozpammHozo obecneueHus — ONepayuoOHHbIX CUCIEM, 8e0-cepeepos U cucmem ynpasieHus 6asamu

JaHHbIX.

Kniouegwie cnosa: umnopmosameuieHue, omeuecmeeHHoe npoepammHoe O6€CI’I€H€HU€, onepauuoHHbsle cu-

Cmemeol, cCucmemesl ynpasJjeHus 6a3 0aHHbIX.

B CJIOKMBILIENICS HA CETONHSIIHUI AeHb CUTYya-
uuu, Korjma Poccusg oTpesaHa OT AOCTyIa K
MPOTPAMMHBIM TIPOAYKTaM BeOYIIMX MUPOBBIX
pa3paboTUMKOB, KaK HUKOI[A OCTPO BCTAET BO-
MPOC TEXHUYECKOTO M TEXHOJIOTUYECKOTO CyBepe-
HuTeTa. Ha BasKHOCTb JAHHOTO BOIIpOCa o6palial
BHUMaHMe Brnagumup Bnagumuposud ITyTuH, 4yTo
B CBOIO ouepedb 3apMKCUPOBaHO B YKase [Ipesu-
oeHta Poccuiickoit ®@epepauuu ot 14.04.2022
N2 203 «O MexxBemoMcTBeHHOM Komuccuy CoBeTa
besonacHoctu Poccuiickoit ®emepanum Mo BO-
Ipocam obecrevyeHus TeXHOJIOTMYECKOTo CyBepe-
HUTETA rocyJapcTBa B cepe pa3sBUTHUS KpUTHUUe-
cKoit MHbOpMalMOHHOM MHOPacTPYKTypsl Poc-
curickoit @epepanm».

B maHHbBI MOMEHT IIpU pelieHny BOIIpoca Kak
repeBojia CyIIEeCTBYIOIIMX TOCYyIapCTBEHHbIX UH-
(hbOpMalMOHHBIX CUCTEM C 3apyOesKHOTO IIpo-
IrPaMMHOTIO obecIieueHusl, TaK M CO3JaHMS HOBBIX
MMPOrPaMMHBIX MPOIYKTOB HEOOXOIVMO BCECTO-
POHHE U3YYUTb BOIPOCHI MHGOPMAIIMOHHOJ 6e3-
OTIaCHOCTH, TTPOM3BOJIUTEIBHOCTU U PECYpPCOeM-
KOCTU OTeUeCTBEeHHBIX MPOTPAMMHbBIX TPOLYKTOB.

B kauecTBe 3aMeHBbI OJjIs1 OTlepallMOHHBIX CU-
crem cemeiictBa Debian u Ubuntu, ucronb3yio-
mux deb-I1akeTsl, BLICTYIIAET OTEUECTBEHHAsI OITe-
pammoHHas cucteMma Astra Linux, a B kKauecTBe 3a-
MEeHBbI JIJIS1 OTlepallMOHHBIX CUCTEM ceMelicTBa Red
Hat Enterprise Linux, CentOS u Fedora, n1crionb3y-
IOIIMX rpm-IIakeThl, TIpejJjiaraeTcsl UCIo/b30BaTh
PEJ OC 1 ALT Linux.

Takke Ba)KHO OTMETUTb, UTO KPYITHbIE pa3pa-
O0TUMKM He MPOCTO CO3JAIOT OAMH IPOAYKT, a

CO3[AI0T IETYI0 SKOCUCTEMY MTPOJYKTOB, KOTOPbIE
MIPeIOCTaBISIOT MIMPOKMIi CIIEKTP MHCTPYMEHTOB
IIJIST KOHEYUHOTO 3aKa3uMKa JIJIs1 BHITTOTHEHMS] KOM-
IIJIEKCHOTO IIepexofa Ha OTevyeCcTBEHHOE IIpo-
rpaMMHOe obecIieueHye: OIepalyoHHble CHU-
crembl, CYB]I, ruiardopmbl BUpPTYaau3aluu, MH-
CTPYMEHThI [IEHTPaAN30BaHHOTO yrnpasieHus IT-
MHQPACTPYKTYPOI1 U IpyTrue.

C ToukM 3peHust MHGOPMAIMOHHOI Ge3omac-
HOCTM POCCUIICKIME MPOrpaMMHbIe ITPOIYKThI, KO-
TOpble MOTYT ObITh MCIIOJb30BaHbI IIPM paspa-
60TKe MHOOPMALIMOHHBIX CUCTEM, CEPTUDULIUPO-
BaHbI perynstopamu B chepe MHGOOPMALVIOHHOM
6e3omacHocTy — @efepanbHOI CITY3KO0IT 6e3ortac-
HocTy U PeepaabHOI CITY;KO0TT IO TEXHUYECKOMY
¥ 9KCIIOPTHOMY KOHTPOJIIO, UTO B CBOIO OYepedb
MTO3BOJISIET UX IIPUMEHSTD /IS 3aIUThI:

—  TOCYHApPCTBEHHBIX MH(POPMAIMOHHBIX CU-
creM A0 [ Kimacca 3alUIEHHOCTY BKIIOUNTEIbHO;

—  uHG(OpMAaIMOHHbIE CUCTEMBI IJIT 00Opa-
OOTKM MEePCOHANIbHBIX JAHHBIX 0 I YPOBHS 3alIi-
IIEHHOCTY BK/IIOUUTEIBHO;

—  KOMIIOHEHTbI KPUTUYECKOI MHpOopMaIm-
OHHOJ MHGPACTPYKTYphI A0 I KaTeropum 3Hauu-
MOCTM BKJIIOUMUTEJIbHO;

—  uH(OpMAIlMOHHbIE CUCTEMBI  OOIIEro
moJib3oBaHus 1o 11 Kimacca 3aluIeHHOCTH.

A eciu HY>)KHOTO ITPOTPaMMHOTO MIPOAYKTa HET
B MOpT}ono, To paspaboTUMKM OHEePaLVIOHHbBIX
CUCTEM B3aMMOJIEICTBYIOT C pas3spaboTUYMKaMU
MIPUKJIAJHOTO MMPOTPaMMHOI0 06ecreyeHust C 1e-
JIbIO TIOATBEPXKIEHNSI COBMECTUMOCTH.
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C 1esbi0 BbIOOPA ONTUMAIBHOTO PelIeHus s
MAarucTepCcKoii paboThl ObLI MPOBEOEH CpaBHU-
TeJIbHBbI/I aHaIM3 MPOrPaMMHBIX MPOLYKTOB MJIst
OLIEHKM MPOU3BOIUTENBHOCTU. B ponu TecToBOTO
CTeHJa BBICTYIM/IA BUPTYaJbHAs MalllMHa Ha 6ase
PEIl OC co ciemyroniMmM armapaTHbIM obecrieve-
HueM: mpoieccop Intel Xeon Bronze 3204, 6 I'b
omepaTtuBHoOi mamatu u 50 I'B OMUCKOBOro Impo-
CTpaHCTBA.

BaskHO OTMETUTb, UTO BBIIIOJHEHME «CUHTETU-
YeCKMX» TECTOB ITO3BOJISIET TOMYYUTb MTPUOIN3U-
TEJIbHYI0 OLIEHKY OBICTPOAECTBMS MHGpOPMAIV-
OHHOJ CUCTEMBI, OJHAKO B HEKOTOPBIX CITyUasx
peasibHbIe Pe3yIbTaThl MOTYT OTJIMYATbCS.

st cpaBHEHUST UCIIOIb30BAIUCH CJIEQYIOIINE
oTKkpbITbie CYB/I. — MySQL u PostgreSQL. OcHOB-
HbIe Pas3INuysl STUX MTPOTYKTOB IMPUBEIEHDI B TA6-
nuie 1.

Tabauia 1

CpaBuenue CYB/]

PostgreSQL

MySQL

Tunbl JaHHBIX

[IlMpoKuii CIEKTp COBPEMEHHBIX
TUIIOB JAHHbBIX, BK/IIOUAss MacCUBbI,
hstore (xpaHuauie THUIIA <KIHOY-
3HaueHue») u JSONB (6MHapHBI
JSON)

OrpaHuyYeHHbI HAGOP TUTIOB JAHHBIX U
OPMEHTUPOBAaH Ha 0Oojiee MPOCTbie Be6-
MIPUIOKEHMS

IToppepskka reomnpo-
CTPaHCTBEHHBIX J1AH-
HBIX

ITonHas moagmepkka

OrpaHquHHa;[ IIoaoepiKKa

NupexcupoBaHue

Ucmonb3yeTcs TUTI MHIEKca B-tree

IMoomepkka wuHAeKcoB B-tree, GiST
(Generalized Search Tree — 06061eHHOE
nmouckoBoe gepeBo) u GIN (Generalized
Inverted Index — O60061eHHBIT 0OpaTHBIN
UHIEKC)

Pernnukanus

MysbTH-MacTep peruinKams

Perinmkaiiusi master-slave (Bemyuinuii-Be-
JOMBIIA)

TpaH3akuun

Multi-Version Concurrency
Control - MHOTOBEPCHMOHHBI KOH-
TPOJIb MTapajuien3mMa)

Multi-Version Concurrency Control (MHo-
rOBEPCHOHHBI KOHTPOJIb HapajuIe/in3ma)

XpaHuUMble polie-
Aypbl

Ipouenyphl, HaMVCaHHbIE HA pas-
JINYIHBIX SI3bIKaX, BKJIIOYAst
PL/pgSQL, PL/Tcl, PL/Perl

B ocHOBHOM TOAJepsKuBaeT XpaHUMbIe
MNpoLeaypbl, HAlIMCaHHbIE Ha s13bIke SQL

Pacmpenns Bosee minpokme BO3MOXHOCTHU MeHee MIMPOKME BO3MOXHOCTH

[MpousBoguTENbHOCTh | BbiCOKas MMPOU3BOAUTENbHOCTD | BbICOKas MPOU3BOAUTENbHOCTD OTlepalmii
orepaluii 3ammucu, Huxe MPOu3BO- | UTeHUs, HIDKe TIPOU3BOAUTEbHOCTD OTle-
IUTEeIbHOCTD OTepalyii YTeHUs palLuii 3anmucu

MacimTabupyemMoCThb BeptukanbHas MacitabupyeMocTb | Fopu3oHTanbHAs MacIITPabupyeMOCTh

CToMMOCTh IMoaHOCTBIO GecriaTHA Bostee ciioxkHast Mofieb JIUL€H3MPOBAHMS

OTO MHOCTpaHHbIE Pa3paboTKM (XOTb U OTKPbI-
ThI€), HO XOTEJIOCh OBl OTMETUTh BAXKHBIV I MOMEHT
— MpyU HeoOXOOMMOCTY MOKHO IPaKTUYeCKu 6es
Mpo6JieM ¥ CMeHbI GM3HeC-IPOLIeCCOB MUTPUPO-
BaThb ¢ Postgres Ha orteuecTtBeHHyIO Postgres Pro
(BHeceHa B EnguHbBINN  peecTp POCCUICKUX

nporpamm ayjist O9BM u BII). Inst cpaBHeHMsI ObICT-
poAeiicTBMS BBITIOJTHEHO TeCTUpPOBaHME MPOAYK-
TOB «/3 KOPOOKM», KaK ecThb, 6e3 KaKuxX-11bo cIie-
LIMaIbHBIX HACTPOEK, 6a3a JaHHBIX copepkana 500
ThIC. 3amuceil. CpaBHeHME GbICTPOEICTBUS TIPU-
BOJMUTCSI HA PUCYHKE.
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CPABHEHWE MYSQL U POSTGRES

g

Puc. CpaBHeHue 6bicTpomeiicTBus CYB],

PostgreSQL 1 MySQL — 3T0 HafieXXHbIe peIsiu-
OHHbIE CUCTEMBI yIIpaBjaeHMs] 6a3amMyu AAHHBIX C
YHUKQJIbHBIMM BO3MOXHOCTSIMM ¥ OTpaHUYEHU-
M. PelieHne 06 MCII0/Ib30BaHUM KaKoii-1160 13
HUX JTOJKHO OCHOBBIBATHCS HAa KOHKPETHBIX Tpe-
OOBaHMSIX MMPOEKTAa, TAKMX KaK XapaKTep U 00beM

IaHHBIX, CJIOKHOCTDb 3alpOCOB, a TaKKe IOTpe6-
HOCTM B IPOM3BOAMTENBHOCTY M MaclIiTabupye-
MOCTM.

Taxke HeOOXOIMMO CPaBHUThH OTKPBIThIE BeO-
cepBepbl — Apache u nginx, pesyabTaThl MIPUBO-
IATCS B Tabimie 2.

Tabauia 2
CpaBHeHMe Be6-cepBepoB
Apache Nginx
MeTton 06paboTku co- | OOuH KIMEeHT — OAMH Ipolecc (uau | Master-mpoiiecc M HECKOJbKO TOYEPHUX
eIVHeHUN MMOTOK) MpOLIeCCOB
OtnmaBaeMblii KOHTeHT | CTaTuMuecKuit M IuHaMuUIeCcKui [To yMOIYaHMIO TOJBKO CTaTUUECKUTA
NHpekcupoBaHue Hcnonb3yeTcst Tum uHaekca B-tree | Ilogmepxkka uHAekcoB B-tree, GiST

(Generalized Search Tree — 060061eHHOE
nouckoBoe gepeBo) u GIN (Generalized
Inverted Index — O60611IeHHBII 00paTHBI
UHJIEKC)

Pabora ¢ MmogyasimMu

Mopynau TOIK/IIOYAIOTCS OUHAMU-
Yyecku

TpebyioT COOPKM U HE MOTYT AMHAMMUYe-
CKM 3arpysKaThCst

NuTeprniperanus 3a-
IIPOCOB

WHTepmpeTupyeT 3ampoc Kak Gpusu-
yeckuit pecypc B (aityioBoit Cu-
creme yiau Kak URI

Pa6oTaet B nepByio ouepeas ¢ URI, TpaHc-
JUPYS UX IIPU HEOGXOAMMOCTH B 3aIIPOCHI
K (aiiyioBoii cucTeme

Pabora ¢ si3pIkaMu

Bce X0CTbI BBIHYKIEHBI paboTaTh C
OJTHO¥ U TO¥ ke Bepcueit php

MoskeT mcronb3oBaTth Python, PHP, Perl,
Ruby, Go, JavaScript/Node.js 1 Java

CkopocTb paboThI

OTmaeT OMHAMMWYECKUI A KOHTEHT
HEMHOTO GpICTpee

OT,Z[aET CTaTUYECKUI KOHTEHT 6bICTpee

[Ipou3BoaUTENBHOCTD

Beicokmii pacxopm pecypcoB mpu

Hwuskmii pacxon pecypcoB Ipu OOJIbIIOM

6O0JIBIIIOM KOJTMYECTBE 3aIpoCoB

KOJIM4YeCTBE 3alipoCOB

OTO Takke MHOCTPaHHbIE Pa3paboOTKM (XOTb U
OTKPBITBIE), HO ¥ B TAHHOM CJTydae IIpy Heo6Xoau-
MOCTY MOXHO 6e3 0COOBIX 3aTPyIHEHWIT MUTPU-
poBaTh € Beb-cepBepa nginx (a elé yydiie cpasy
UCTIOSb30BaTh MPU pa3paboTKe) HA OTEUECTBEH-
Hy1o Angie (Takoke BHeceH B EnuHBIN peecTp poc-
cuiickux mporpamm ajst 3BM u BIT) — addexTus-
HbIl, MOIITHBIM ¥ MacIITabupyeMblii BeO-cepsep,
peanyn30BaHHbI Kak POpK nginx).

B 3akioueHne MOXHO OTMETUTb, UTO POCCHIt-
CKOe IIporpaMMHOe obecIieueHne B JaHHbI MO-
MEHT OYeHb CTPEeMUTE/IbHO Pa3sBMBAETCS, M MHO-
rMe IMPOAYKTbI HOCTULIM HOCTaTOYHO BBICOKOTO
YPOBHSI, ¥ IO3BOJISIIOT IOCTATOYHO YCIIEITHO 3aMe-
HSITh MPOTPaMMHbIE MTPOAYKTHI 3aafHbIX TEXHO-
JIOTMYECKUX JINIEPOB.
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CTAPUKOB Imutpui ImurpueBud
Benyiuuii mporpammuct, AO «HITO OrmbiT», Poccus, r. MockBa

INEPCIIEKTHUBbBI PASPABOTKU I'EOTPA®UNYECKU-
OPUEHTHUPOBAHHBIX BEB-ITPWIOKEHUI

AHHOmauus. B 0anHoli cmamee paccmampusaromcs nepcnekmuest paspabomu 2e02papuuecKu OpueHmupo-
BAHHBIX 8€0-NPULONCEHUL (2eonpunioxceHull). TeonpuioxceHUs N0380JAH0M N0JIb308AMEIAM NOAYUAMb UHPOPpMA-
YU 0 pasHelx 00seKmax 8 onpedesieHHOM 2e02paguueckom patioHe, Makux Kak MazasuHst, docmonpumeuameis-

HOCmMu, peCmopdaHbsl u omesnu.

Kntoueswle cnoea: 2eonpuioxceHusl, nepcnekmueésl paspa6omi<u, yseJjiuueHue noJib308amensCcKoll 6(136[, ysejiu-
ueHue npoaa)fc, yayduileHue kadecmea O6Cﬂy)f(u6(1Hu}l, passumue mypusma, 6€3OI’I(ZCHOCmb, noeosluieHue 3(1)(1)61(-

mueHocmu.

FeorpaqueCKM—opMeHTMpOBaHHbIe BeO-TIpy-
noxenus (GeoWeb) — 3To npuiokeHus, KOTO-
pble UCIOIb3YIOT reorpaduyeckue NaHHbIE IS
MpeIoCTaBIeHysI MHDOPMAIMK U YCIIYT B COOTBET-
CTBUM C MECTOITOJIOKeHMEM I0Ib30BaTessl. Takue
TIPUJIOSKEHMS] MOTYT OBITh MCITOIb30BAaHbBI AJISI CO-
3MaHMS KapT, HaBUTAIMM, ITIOMCKA MECT U pasBiie-
YeHUIA, a TaKKe JJIST IPYTUX Liesieit, CBI3aHHbBIX C
reorpadmueckoit uudopmareii [1].

F'eoBe6 MMerOT GOJBIIOI MOTEHLIVA JIJIT pas-
BUTMS, TaK KaK OHM MOTYT 3HAUNTEIHHO YIYUIINTh
KaveCcTBO XKM3HM JIIOAEi U MOBBICUTb 3P GheKTUB-
HOCTb pabOThl MHOTMX opraHmsanuit. OHM MOTYT
TTOMOYb JIIOJSIM HaXOJUTh HY)KHbIE UM MeCTa, 1M0-
Jy4aTh MHGOPMALUIO O Pa3lIMYHbIX OObEKTaX U
yCIIyTax, a Takoke MMPUMHMMATD penieHns] Ha OCHOBe
reorpadmuecKux TaHHbBIX.

Onmnako paspabotka GeoWeb mpuiokeHmit
TpebyeT ornpeie/eHHbIX 3HAHUI U HaBBIKOB B 00-
JacTy TeoMH(GOPMAIMOHHBIX TEXHOJIOTHUIA, BeO-
paspaboTKM M aHaAM3a HAaHHBIX. Takke HEOOXO-
IMMO YYMUTHIBATH TPeOOBAHMS IOJIb30BaTENEN U
0COOEHHOCTU UX TTOBEIEHNS] B UHTEPHETE.

B 11€710M, CTaThs 06 aKTyaIbHOCTY Pa3paboTKu
reorpadMuecKm-OpUEHTUPOBAHHBIX BeO-MPUIO-
SKeHMi OyJeT MHTepecHa BCEM, KTO MHTEPEeCYeTCs
reoMHGOPMAIVIOHHBIMY TEXHOJIOTUSIMU U VX TTPU-
MeHeHMeM B Beb-cpeme. OHa MOXKET ITOMOYb I10-
HATb, KaKMe BO3MOKHOCTY OTKDBIBAIOTCS TEpe
paspaboTuMKaMM ¥ KakKue IpobsieMbl He0OXO-
IMMO pemiaTh npu cosganuyu GeoWeb mpuioske-
HUIA [2].

[Ipo6neMaTika pa3paboTKy reorpaduuecKux
Be6-MPUIOKEHUIA TeCHO CBsI3aHA C

riaobanmsaiyeil pPhIHKOB ¥ MHGOPMALIOHHBIX
mpocTpaHcTB. Heo6xogumocTb paboThl Be6-caii-
TOB B PA3JIMYHBIX KyJIbTYPHBIX U SI3bIKOBBIX CpPeIax
MOSKET TPUBECTM K HETaTMBHOMY BOCIIPUSITUIO
MTOJIb30BATENIIMU UYKIOM MM MHOpMamuu, Ta-
KOJ KaK pekaama, GpOoTOo MM pasmebl. DTO, B CBOIO
ouepelb, MOXKET CHU3UTh IPUBJIEKATEIbHOCTh
O6peHIa ¥ YMEHBIIUTD ITPUOBLIb.

Kpowme Toro, pazpabotka reorpaduieckux Beo-
MIPUJIOKEHMIT TpebGyeT yueTa KyJbTYPHBIX U SI3bI-
KOBBIX OCOOEHHOCTeil Io/lib30BaTeneil. KOHTeHT
IIOJKEH OBITh aANTUPOBAH I10J, Pa3/INUHbIE SI3bI-
KOBbI€ ¥ KyJIbTYpHbIe Cpelbl, YTOGBI I10Jb30Ba-
TeJIM MOTJIY JIETKO TTIOHMMATh U UCITOJIb30BaTh €TO.

Takke HeOOXOIMMO YUYUTHIBATb reorpaduye-
CKMe pasjInums B OBeIeHUM [T0Ib30BaTeNel U ux
mpennouTeHusax. Hampumep, monb3oBaTenu u3
pa3HbIX PErMOHOB MOTYT MMETh pa3Hble MHTEPECHI
M TIPEeATIOUTEeHNSI B OTHOIIEHMM HaBUTALVM, II0-
McKa MHGOPMAaIUY U pa3BIevYeHMIA.

Takum o6pasoM, paspaboTKa reorpad@uuyeckmux
BEO-TIPUJIOKEHMIT SIBJISIETCST CJIOKHOM 3amauveis,
Tpebymoleil yueta MHOXecTBa (aKTOpOB U 0CO-
O6eHHOCTe 1moyb3oBareneil. OJHAKO Takue MHpu-
JIOSKEHMSI MOTYT 3HAUMUTEJIbHO YAYUIIUTh KaueCTBO
KU3HU U 9(PGEKTUBHOCTb paboThl MHOTUX Opra-
HM3aLMit, IpeIoCTaB/Isist MHGOPMAIIIO U YCIYTU B
COOTBETCTBUM C MeCTOITOJIO)KeHMEM TI0Ib30BaTe-
Jen.

PaccMOTpVM OCHOBHBIE ITPUJTOSKEHUS :

1. QGIS - 3T0 cBOGOAHAs U OTKpbiTass [IC
MporpaMma, KOTopas TIO3BOJISIET CO3IaBaTh
KapThl, aHAJAM3MPOBAThb OAHHbIE U IIPOBOIUTH
HayuYHbIe MCCIeTOBaHMS.
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2. Google Maps — 3TO GecIIaTHBIN KapTo-
rpaduYecKuil cepBuUC, KOTOPBI IpemoCTaBsieT
MHGOPMAIIMIO O MECTOMOJIOKEHUYM OOBbEKTOB Ha
KapTe, a TakKe MO3BOJISIET MCKATh ajipeca, Mapiii-
PYTHI M IpyTHe TaHHbIE.

3. OpenStreetMap — 3TO IPOEKT, KOTOPbIN
TO3BOJISIET T10/Ib30BaTE/ISIM CO3/1aBaTh U PefaKTu-
poBaTsb kapThl OpenStreetMap, UCTIOIb3YS OTKPHI-
Thie JaHHbIe ¥ UHCTPYMEHTHI.

4. Mapbox - aTo mutatdopma 17151 Co3gaHms U
ITyOIMKALMK KapT, KOTOpast IpeqoCTaBIsieT roTo-
Bble HAOOPBI JAHHBIX U MHCTPYMEHTHI AJISI paGOThI
C HUMMU.

5. ArcGIS - sro kommepueckast IMIC mpo-
rpaMMa OT KoMmmaHuu Esri, KoTopast UC0J/Ib3yeTCsI
IJIST CO3IaHMsI, aHAIM3a U YIIpaBaeHus reorpapu-
YyeCKMMU SaHHBIMU.

6. Carto — 310 Be6-CcepBMUC AJIsSI CO3OAHUST MH-
TepaKTMBHBIX KapT, KOTOPBI IMO3BOJIsIET m06aB-
JISITh CJIOM JaHHbBIX, HACTpauBaTh CTWIM U CO37a-
BaTbh MHTEPAKTUBHbIE 3JIEMEHTHI.

7. Leaflet — sT0 GUGMMOTEKA JavaScript ms
CO3JaHMS KapT Ha BeO-CTpaHMUIIax, KOTOpast MojI-
Iep>kKMBaeT MHOXeCTBO (OpPMAaTOB HAHHBIX U
MMeeT 60JbIIoi Habop HYHKIIVIA.

8. Mapnik - 3TO MHCTPYMEHT IJIsI CO3TaHMUS
BEKTOPHBIX KapT Ha 0CHOBe OpenStreetMap, KOTo-
PpbIit IO3BOJISIET HACTPAMBATh CTUIM U TOOABISITD
IOTIOJTHUTE/IbHbIE JaHHbIe.

9. GeoServer — 3TO cepBep NMPUIOKeHU OJ1s1
paboThI C TeOJAaHHBIMY, KOTOPBIN ITPEIOCTABISIET
MHCTPYMEHTBI IJIs1 yIIpaBieHUs MPOCTPaHCTBEH-
HBIMU JAHHBIMMU U CO3IaHUS KapT.

10. MapFish Print — 3T0 puaoxkeHue IJis Ime-
yaTu KapT, KOTOpOe MO3BOJsIeT CO3/1aBaTh Mevar-
Hble MaTepua/ibl Ha OCHOBE KapT, CO3[aHHBIX B
IPYTUX IPUIOKEHUSIX.

11. MapProxy — 3TO IpOKCU-CepBep IS reo-
IIaHHBIX, KOTOPBIN TTO3BOJISIET CKPbIBATh MECTOTIO-
JIO’KeHMe cepBepa U obecreunBaTh KOHQUIEHIIV-
aJIbHOCTb TAHHBIX.

12. MapTiler — 3TO MHCTPYMEHT [JIs1 aBTOMA-
TUYECKOl TeHepalyu KapT Ha OCHOBE BEKTOPHBIX
IIaHHBIX, KOTOPbI MOSKET MCI0JIb30BaThCSI /1JISI CO-
30aHMsT OOJBIINUX KAPT C BICOKO IeTaam3almei.

13. Mapzen — 3T0 miatdopma s paboThl C
maHHeiMM OpenStreetMap, KoTopasi mpenocTaB-
JisileT MHCTPYMEHTBI 1151 aHanu3a U BU3yain3anumn
IaHHBIX, a TaKke CO3[laeT KapTbl Ha OCHOBe
OpenStreetMap.

T'eorpaduueckue Be6-IPUIOKEHNUS — 3TO OJUH
13 Haubosee MepCIeKTUBHBIX Y Pa3BUBAIOLIMUXCS
HampaBjeHuii B BeO-TexHonorusix. OHU Tpeno-
CTaBJISIIOT TIOJIb30BaTE/SIM MH(POPMAIIMIO O MECTO-
MOJIO’KEHMM UM HaBUTALIMOHHbIE TMOACKAa3KM Ha

OCHOBe Treorpaduueckux NAHHBIX U ITO3BOJSIOT
YIIyYIIaTh KAUYeCTBO MPEIOCTaBIISIEMbIX YCIIYT.

PaspaboTka reorpaduueckux Beb-IIpUIOKe-
HMIT MOXeT ObIThb CJIOKHOJ 3amaueil u3-3a paga
CIokHOCTE. HeKOTOpbIe M3 HUX BKITIOUAIOT:

1. HeobxomumocTb c60pa 1 06pabOTKM reo-
rpaduUecKux JaHHbIX: reorpaduueckue Bed-mpu-
JIOSKEHMSI UCIIONb3YIOT NTaHHbIe O MECTOIOJIOKe-
HUY TIOJIb30BATEIS IS TIpeJoCcTaBIeHuss UHGOp-
Mauuu u cepucoB. C60p U 06paboTKa 3TUX AaH-
HBIX MOXKET 6bITh CJIOKHBIM ITPOIIECCOM, KOTOPbIi
TpebyeT CIlenyaabHbIX 3HAHUI B 00JIaCTV T€OMH-
dbopmatuku u kapTorpapumn.

2. VueT KyJbTYPHBIX U SI3BIKOBBIX Pa3INUNiL:
M0JIb30BATE/M MOTYT MMETh Pas3/IMUHbIE KYJIbTYp-
HbI€ U SI3bIKOBBIE TIPEATIOUTEHMSI, UYTO MOXKET I10-
BJIMSITH Ha UX BOCIIpUsITHE MHGOPMALIMY Ha caiiTe.
Pa3paboTuMK OO/DKEH YUMUTBIBATH ITU Pa3INUMUSI
MpyU CO3JaHUM Treorpaduueckux Beb-IpUIoKe-
HUIA.

3. ObOecrneueHne 6e30MacHOCTM U KOHU-
JIEeHIMATbHOCTY: TIpU paboTe ¢ JaHHBIMY O MeCTO-
TTOJIOKEHMH TI0JTb30BaTe el HEOOXOAMMO COOJTIO-
JaThb IpaBujaa KOHGUIEHIMAIbHOCTA U Ge3ormac-
HOCTU. Pa3paboTumk Jo/keH yoeauThCs, UTO JaH-
HbIe T10/Th30BaTeelt 06pabaThIBAIOTCSI B COOTBET-
CTBMM C 3aKOHAMM U TpeGOBaHMSIMM TTI0JIb30BaTe-
Jeii.

4. TlocTosTHHOe OOHOBJIEHME W YIydllleHMUe:
reorpapuueckue BeOG-TIPUIOKEHNUSI ITOCTOSHHO
Pa3BMBAIOTCS U YTYUIIAKOTCSI, YTOOBI COOTBETCTBO-
BaTh HOBBIM TPeGOBaHMUSIM II0JIb30BaTENIEN U TEX-
HOJIOTMYECKMM M3MeHeHMsIM. Pa3paboTumk moi-
>KeH ITOCTOSTHHO CJIEAUTD 3a MOC/IeIHMM TeHIeH-
UMY ¥ pa3paboTKaMy B 06J1acTy reouHdopMa-
TUKU U BeO-TeXHOJIOIMiA, YTO6bI cOo3HaBaTh 3¢-
(dekTUBHBIE U ymOOHbIE Treorpaduyeckue Be6-
TIPUIOKEHMS.

OCHOBHBIMM TIpeMMYyILeCTBaMu Treorpaduye-
CKUX BeO-TIPUJIOKEHMUIT SBIJISIIOTCS BO3MOXKHOCTh
ajgarnTamnyy KOHTeHTA I0J KOHKPETHOE MeCTOIIO-
JIO’KeHMe TI0/Ib30BaTesieli, yaydileHue KauecTBa
MHGOPMaIMY U BO3MOXKHOCTb ITPEIOCTABIECHMS
YCIYT Ha OCHOBE MeCTOIoJoxkeHus. [jia paspa-
60TKM reorpad@uueckmx Be6-IIPUIOKEeHUIT Tpeby-
€TCSI YIYMTHIBATh MHOXKECTBO (DaKTOPOB: KYJIbTYp-
HbIe, SI3bIKOBbIE, IT0JIb30BATe/IbCKME IpPeAIiouTe-
HMSI, TOCTYIHOCTDb MH(OpMaLyu, TpedboBaHMs 3a-
KOHOJIaTe/bCTBA U T.II.

Paspaborka reorpaduuecKku-opueHTUPOBAH-
HBIX BEO-TIPWIOKEHUI MMEeT OOJIbIIe IepCrieK-
TUBBI, TaK KaK OHM IIO3BOJISIIOT IIPEIOCTAaBJISITh
T10/1b30BaTeNISIM 60JIee TOUHYIO U aKTYaJIbHYIO MH-
dbopMmaruio o MecTorosiokeHuu. Takue IpuIoxKe-
HMSI MOTYT MCITOJIb30BaThCS B Pa3IMUHbIX cepax,
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BKJIIOUasl TYpM3M, TPaHCIIOPT, 3ipaBOOXpaHeHue,
obpa3oBaHKe ¥ MHOTO€ APYTOeE.

OOHUM M3 IVIaBHBIX ITPEMMYILECTB Treorpadu-
YeCKU-OPUEHTUPOBAHHBIX BeO-TIPUIOKEHU SIB-
JisieTcss BO3MOKHOCTb afarnTaliuy KOHTeHTa MOf,
KOHKpPEeTHOTrO Tob30BaTesi. Hampumep, eciu Bbl
HaXOAUTeCh B perMoHe, TJie MHOTO JIeCOB, TO IIpU-
JIOKEeHMEe MOXKET IPeIJIOKUTh BaM MH(OpMaLuio o
MEeCTHBIX IOCTOIIPUMEeYaTeTbHOCTSIX U MepOTIpusi-
TUSIX, CBSI3aHHBIX C IPUPOAONA.

Ellle ofHMM TpeMMYIeCTBOM SIBJISIETCS BO3-
MOKHOCTb CO3IaHMsI NepCOHaIU3UPOBAHHBIX pe-
KOMEeHJalMii Ha OCHOBE JAaHHBIX O MeCTOIOJI0Xe-
HUU ToAb3oBaTessi. Hanpumep, eciu BbI UleTe
pecTopaH B ropojie, TO IPUI0KEeHMEe MOKeT Iope-
KOMEHJIOBaTh BaM 3aBefeHMs, KOTOpble Haxo-
ISITCSI HelaJIeKo OT Balllero TeKYILero MecToIo0-
SKeHUS.

Takxke reorpabnyuecKu-0pUeHTUPOBAHHbBIE
Be6-IPUIOKEHNST MOTYT OBITh TIOJI€3HBI IJIST KOM-
TaHui, KOTOPbie XOTSIT YBEJIUMUUTh CBOIO ayIdUTO-
pUi0 U TIpUBJeYb HOBBIX KJIMEHTOB. Hampumep,
ec/iM Ballla KOMITaHUSI TIPeAOCTaBsIeT YCIYTU B
orpeJieJIeHHOM peTOHe, TO PUJIOKEHNE MOXKET
TIOMOYb BaM IIPUBJI€Ub OOJIbIIIE KIVEHTOB 13 9TOT0
permoHa.

OnHako paspaboTka reorpaduyecku-opueH-
TUPOBAHHBIX BeO-IIPWIOKEHUIT TpebyeT cepbes-
HbIX MHBECTULMI B TEXHOJIOTUM U pecypchl. Taxke
HeOoOXOIVIMO YUUTBHIBATh KYJIbTYPHbIE U SI3bIKOBbIE
pasauMuMsg MeXIy I0JIb30BaTeNIsIMM, 4To6bI obec-
TIeYUTh UM yIOOHbIN 1 TOHSITHBIN MHTEepdeETic.

B menom, paspaboTka reorpagpuuecki-opueH-
TUPOBAHHBIX BeO-TIPUIOKEHMI TTPeICTABISIET CO-
60i1 TIepCIIeKTMBHOe HalpaBjeHue B BeO-paspa-
60TKe, KOTOpOe MOKeT 3HAUMUTENbHO YIIYUIIUTh
KayecTBO IpelocTaBieHust MHGOpPMauu U yCayT
IIJIS1 TI0JIb30BaTesIe.

[IpuMepHasi CTPyKTypa reorpaduyecKku-opu-
€HTUPOBAHHOTO BEO-TPWIOKEHUSI MOKET BKITIO-
YyaTrh Caeyollye KOMIOHEeHTHI:

e lurepdeiic nonbsopatens (Ul): monab3o-
BaTeIbCKUIT MHTEpdelic To/KeH ObITh YIOOHBIM U
VHTYUTUBHO TIOHSTHBIM, UTOOBI II0Jb30BATEIN
MOIJIM JIETKO HAXOIUTh HYXXHYIO MHMOPMALIO U
BBITIO/THSITh HEOOXOIMMbIe NeViCTBUS.

e bBasa [aHHBIX: TIpUIOXKEHUE [TODKHO
MMEeTb AOCTYM K Te0laHHbIM, TaKMM KaK MeCTOIIO-
JIo’keHMe ToJb30BaTes s, MHbopMalus o moroje,
JIOCTONIPUMEYATe/bHOCTSIX, TPAaHCIIOpTe U T.JA,.
IlaHHbBIE TO/KHBI OBITH CTPYKTYPUPOBAHBI U Opra-
HM30BaHbI IJIs1 yI0O6CTBA UCIIOTb30BaHMSI.

e TeocepBUCHI: MNPUIOKEHME [ODKHO WC-
M0JIb30BaTh Te0CepBUCH ISl TToydeHus: uHpop-
MaluuMM O MEeCTOTOJIOKEHUM TI0/Ib30BaTeNs U
MpenoCTaBIeHNS MepCOHATM3UPOBAHHBIX

pekoMmeHpaimii. Hampumep, cepBucbl Google
Maps, OpenStreetMap, Yandex Maps u T.1.

o [lepcoHanu3anus: IPWIOKeHUE TOKHO
VUUTHIBATh MEPCOHAIbHbIE MMPEIIIOUTEHNS MOJIb-
30BaTeJIs U MpejaraTb eMy MHGOPMAaIuIo, KOTO-
pas HamboJlee MHTepecHa M IOJIe3Ha MAJis Hero.
Hampumep, pekoMeHIanuyu Ha OCHOBE MCTOPUU
IIOMCKa, MHTEPECOB M MeCTOMOJIOKEHMS.

e bBesomacHOCT, ¥ KOHPUAEHIMATBHOCTD:
MPWIOXKEHNE [O/DKHO obecreunBaTh 6Gesomac-
HOCTb ¥ KOH(DUIEHUIMATbHOCTh I10JIb30BaTe/b-
CKMX TAHHBIX, @ TAKKe COOJI0IATh 3aKOHbI 1 TIpa-
BIJIA UCITOJIb30BaHMSI ITePCOHATbHBIX JAHHBIX.

BaskHBIM acCIIeKTOM pa3paboTKu reorpaduue-
CKMX Be6-IIPUTOKEeHUI ABIsieTCsT 6e30IacHOCTh U
KOHGUOEHIMATbHOCTh JaHHBIX I107h30BaTeNIe.
Bce maHHbIe TO/DKHBI 06pabaThIBATHCS B COOTBET-
CTBUM C TPeGOBaHUSIMM 3aKOHOIATENIbCTBA U TIO-
>KeJIaHUSIMU T10JIb30BaTelei.

ITocTosiTHHOE OGHOBJIEHME U Pa3BUTHE Teorpa-
(budeckux Be6O-IIPWIOKEHUIT ITO3BOJISIET YUUTHI-
BaTh M3MEHEHMs B IOTPEOHOCTSX I0/Ib30BaTeNe
Y TEXHOJIOTMYECKUX BO3MOXKHOCTSX, UTO AejaeT
MCITOJIb30BAHMe TaKUX MPUIIOKEHUI Gosee ymob-
HBIM U 3P HEKTUBHBIM.

Basa maHHBIX [O/DKHA comepykaTh MHGbOpMa-
IIMI0 O Pas3s/IMUYHBbIX collMoreorpadpmueckux rmapa-
MeTpax, JOCTYITHBIX JJIsI KaXKIOT0 MOJIb30BaTes B
3aBUCUMOCTY OT €r0 MECTOIIOJIOKEHUS U SI3bIKa.
JTO MOXKeT BKIIOUATh B ce6s1 MHGOPMAIINIO O BbI-
CoTe, HUTMYMUM MOPSI, SI3bIKE, PEeTUTUY, KIMMAaTe,
YpOBHEe 60raTCTBa U APYIMX IlapaMeTpax.

[TporpamMMHble MHTEPGEIICh HO/DKHBI MTO3BO-
JIATh TMOGKO HACTpauMBaTh KOHTEHT [AJiS KaskIOoro
TT0JIb30BaTeJIsI, OCHOBBIBASICh HA €r0 MeCTOIIOJIO-
SKEHUU U SI3bIKOBOV pacKiIafKe. ITO MO3BOIUT CO-
3[aBaTh aJalTUBHbBIN KOHTEHT, KOTOPBIA OymeT
COOTBETCTBOBATh MOTPEOHOCTSIM KaXKIOTO ITOJIb-
30BaTeIsl.

Comnmoreorpaduueckue mapaMeTpbl MOTYT
OBITb MCIIOJb30BAHBI JJIS1 CO3/TaHMSI TIEPCOHATU3U-
POBAHHBIX PEKIAMHBIX KaMITaHUil U TpejioxKe-
Hui1. Hanpumep, ec/iu 1oJib30BaTelb HAXOAUTCS B
60raToM permoHe, eMy MOTYT ObITh IPeII0KEHbI
Ioporue aBTOMOOWIM ¥ HEeJIBVDKMMOCTb, a €CJIN B
6eIHOM — HeIOpOTMe Typbl Ha MOpe.

Takske MOKHO YUUTBIBATh PEIUTMO3HBIE, KYJlb-
TYpHBIE M MCTOpPUUYECKME OCOOEHHOCTM pas3jny-
HBbIX PErMOHOB IIpM CO3JaHUM KOHTeHTa. Hampu-
Mep, PeJIUTMO3HbIe MPa3gHUKM MOTYT OBITh OTMe-
YyeHbI Ha KapTe MM B KaJleHaape, a MCTOpUIecKiue
IOCTOIPUMEYATETbHOCTY MOTYT OBITh ITPEICTaB-
JieHbl B Buze dotorpaduii U onucaHuit.

Kpome TOro, MOXXHO MCIIOJIb30BaTh reoTapre-
TUHT JIsI TIOKa3a peKaaMbl B 3aBUCUMOCTH OT Me-
CTOTIOJIOKEHMS [10/Ib30BaTes. Hampumep, MOKHO
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MOKa3bIBaTh peK/IaMy pPecTOpaHOB B IeHTpe To-
poma, a MarasuMHOB — Ha OKpauHe.

st obecrieyeHust 6€30ITaCHOCTY ¥ KOH(PUIEeH-
LIMaJbHOCTU MOJIb30BaTe el Heob6XoauMo paspa-
60TaTh CUCTEMY 3aIINUTHI NTEPCOHATBHBIX TAHHBIX
1 06ecIIeunTh COOTBETCTBME TPeGOBAHMUSIM 3aKO-
HOJATeJbCTBA.

IOoobyyeHne cuCTeMbl Ha OCHOBE [IeiCTBUI
T0JIb30BaTeeli ¥ JOOPOBOJIbHO MepeJaHHbIX JaH-
HBIX MOXET IOMOYb YJIYUIIUTb KaUeCTBO PabOThI
MIPWIOXKEHUS U TIPeIOCTaBUTh MOJIb30BaTEISIM 60-
jlee TEePCOHAJIM3UPOBAHHBIN OIbIT. Hampumep,
ec/iM TI0JIb30BaTe/b YacTO MCIIOJb3yeT oIlpefe-
JIeHHbIe QYHKIMM VI UILET OIpee/ieHHbIe 06b-
eKTbl, CUCTEMA MOXET aBTOMAaTUYeCKMu Tpenjia-
raTh emMy 6oJiee pejieBaHTHbIE pe3yabTaThl. Kpome
TOro, JOOPOBOJIbHBIE JAHHBIE, TAKME KAaK OT3bIBbI
U OLIeHKU TI0JIb30BaTesieli, MOTYT MOMOYb YIy4-
MIUTD AJITOPUTMbI MAIIMHHOTO OOYYEHMSI Y TIOBBI-
CUTb TOYHOCTb Pe3yJIbTATOB.

Voey 1o coBepIIeHCTBOBAHMIO IIPUIOKEHNS :

e  PaspaboTka caiiTOB, KOTOpbIE€ YUUTHIBAIOT
KyJbTYpHbIE ¥ PEIUTMO3HbIE OCOGEHHOCTH ITOJIb-
3oBareJieii. Haripumep, caiiTsl, IIOCBSIIEHHbIE pe-
JUTUMO3HBIM Mpa3gHMKaM, MOTYT MCII0Ib30BaTh
crienyaabHble MKOHKM M CUMMBOJIbI, YTOOBI IIOZ-
YepKHYTb UX 3HaUeHNe.

e (Co3maHue afgamnTMBHOTO OM3ailiHa, KOTO-
pblii aBTOMaTUUECKM TTOACTPauBaETCs MO, SI3bIK U
peuruio Iojb30BaTe/ss. JTO IMO3BOJUT cAe/aTh
caiThl 6osiee yIOOHBIMU U TTOHSTHBIMU JJIS BCEX
M0JIb30BaTeIein.

e lcnonb3oBaHMe reoTapreTMHra sl IO-
Kasza peKjaMbl Ha OCHOBE MeCTOIT0JIOKeHMS TT0JTb-
30BaTesis. Hampumep, pekiama pecTOpaHOB MO-
SKeT IOKa3bIBaThCs TOIbKO B T€X rOpojiax, I1e eCTh
pecTopaHbl OTNpeeeHHON KyXHU.

e PaspaboTka NpWIOKEHUIi, KOTOpbIE IO-
MOTAIOT M0JIb30BaTEISIM HaxXoAUTb MHGOpMAINIO
0 MeCTaX, CBSI3aHHBIX C UX PeUTrueil Win KyabTy-
poit. Hampumep, npuioxkeHne s U3YIEHUS UC-
TOPUM U KYJBTYPbl MyCYJIbMaHCKUX CTPaH.

OTU UIeu MOTYT MOMOYb YJIYYIIUTb KOHBEp-
CUI0 KOHTEKCTHOJ pekjaMbl M YBEJIUUYUTb IPO-
AKX,

T'eorpaduyeckm-opMeHTUPOBAHHbBIE BeO-TIPU-
JIOKeHUSI (MJTU TeOTIPUIIOSKEHMS) SIBJISIIOTCS OTHUM
1“3 Haubojee TEPCIEeKTUBHBIX HAaIpaB/IeHMII B
paspaboTke BebG-mpwiokeHUit. OHU TO3BOJSIOT
MOJIb30BATENISIM TIOJTyYaTh MHMOpMAaIuio o pas-
JIMYHBIX 00'bEKTAX, PACITOIIOXKEHHBIX B OIIpeIeIeH-
HOM reorpahmyeckoM permoHe, TaKMxX Kak JOCTO-
MpUMeYaTeTbHOCTH,  MarasuHbl, pPeCTOpPaHbI,
oTenu " T.J,.

B menom, paspaboTKa reonpuIOKEeHU UMeeT
OOJIBINON TOTEHLMAN IJIS YAYUIIeHUs KavecTBa
SKU3HU JIIOJIEeV U pa3BUTHUS O6M3Heca B Pa3IMUHbIX
OTpacsix.
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PROSPECTS FOR THE DEVELOPMENT
OF GEOGRAPHICALLY ORIENTED WEB APPLICATIONS

Abstract. This article discusses the prospects for the development of geographically oriented web applications
(geo-applications). Geo-applications allow users to get information about different objects in a certain geographic

area, such as shops, attractions, restaurants, and hotels.
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APXUTEKTYPA, CTPOUTEJIBCTBO
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HayuHolii pykosodumens — kaHouoam apxumekmypel, doueHm yticebaes Yakaupbex

HEKOTOPBIE ITPOBJIEMBI JIAHOINIA®THOM KOMIIOHEHTbHI
B COBPEMEHHOI T'OPOJICKO! CTPYKTYPE

AHHOmMauus. B cmamoe paccmampusaromcs HeKomopoie 60npocel Aanduiagpma cospemerHozo zopoda. O0-
cyncdaromcst pyHKyuu 0300possieHust oxkpyxcarouleti cpedosl, 060zaujeHus 20p00ckozo aaHdwagpma, coodeticmaus
oxpaue npupodsl, opzavusayuu docyza niodeii. Heob6xodumo npedycmompems napku, 300Ji02uueckue u opyzue

napxu, 6omaxuueckue cadst 8 20p00ax.

Kntouesste cnoea: naHowadmuwiii ypoanusm, NIAHUPOBOUHAS CMPYKMYPA 20podd, CUCMEMA 03eJIEHEHUS, pe-

KOHCMPYKYUS 1aHOuahpmHozo N1aHUpo8aHusl.

J‘[anﬂmadn Ha Tepputopuu KaszaxcraHa cyiie-
CTBYeT C IpeBHENIINX BpeMeH. 3a KOPOTKUM
MUCTOPUUECKUI TIepUOJ, TUTIOJOTMYEeCKUIA auara-
30H OOBEKTOB JIaHAIA(PTHO! apXUTEKTyphl pac-
MIVPWICS OT HEOOIBIINX CAOB A0 KPYITHBIX HAIM-
OHAJIbHBIX MMAPKOB C MIMUPOKMUM KPYrOM I0/Ib30Ba-
Teneii. B cBSI3UM C M3MeHeHMeM MMUPOBO33PeHUs
MEHSIIOTCSI M UAeoaoruyeckasi OCHOBA TOCymap-
CTBa, 3HAaUEHMEe CMbICJIOBOJ OCHOBBI 0OEKTOB Ca-
IIOBO-TIAPKOBOM apXUTEKTYphl U (OPMbI BHEII-
Hero Bupaa. JlaHamadTHAS apXUTEKTYpa SIBJISIETCS
SIPKUM MHAUKATOPOM M3MEHEHMS OTHOIIEHMS 06-
1[eCcTBa K OKpYsKaloleii cpene.

JlangmadTHasT apXUTEKTypa — OTpacib Tpajio-
CTPOUTENbCTBA, 11e/IbI0 KOTOPOJi SIBJISeTCS Co3/1a-
HMe MOAXOAsIieil BHEIIHeN cpeabl OJs1 XXU3HU U
OT/bIXa 0l B TOpofax, MPUTropoAax u KypopT-
HBIX 30HaX, CEJIbCKUX IMOCEJIEHUSIX C yueTOM (yHK-
LIMOHAIbHBIX, 3CTETUUECKUX, TEXHUUECKUX U IKO-
HOMMYeCKMX ocobeHHoCTei  [1].

B 6OJbIIMHCTBE Pa3sBUTBIX CTPaH pPA3BUTHE
JaHAmadTHO apXUTEKTYPBI U YIydIIeH/ e SKOJIO-
UMM B TOpOJiax SIBJSIIOTCSI BasKHbBIMM (paKTOpamu,
BIMSIIOIIMMM Ha pasBUTHUE U Oymyilee CTpaHbI B
Henom. OgHOM 13 IJIaBHBIX COCTABJISIONIMX JIAH/I -
madTHOM apXUTEKTYypbl M BHEIIHEH MpPUBJIEeKa-
TeJIbHOCTU TPOCTPAHCTBA, MPUTOLHOTO [/ OT-
IbIXa U TPOXUBAHMS, SIBJsSIeTCS KoM@opTHast
cpema oOMTaHMs 4yejOBeKa B COBPEMEHHOM Tro-

pore.

BakHOIT Ipo6JIeMOii COBpEMEHHON JIaH[-
maTHOM apXUTEKTYPhbl SIBISETCS OOCTVIKEHME
6ayiaHCca MeKIy MCKYCCTBEHHBIMY U ITPUPOTHBIMU
KOMIIOHEHTAMM, a TaKKe pasfejieHNe CUCTEMBI,
dbopMupymomieii co6CTBeHHbIE MPUPOAHBIE OCO-
0eHHOCTH. XYI0XKeCTBEHHOE OCMbICIEHMEe CIIOXK-
HBbIX 9KOJIOTMUYECKUX MpPOOJieM ropoja M rpajio-
CTPOUTENIbHBIX CUCTEM IPUBOAUT K pa3paboTke
TUTIOJIOTUYECKMUX OOBEKTOB ¥ HOBBIX KOMITO3UIIV-
OHHBIX MPUEMOB JaHAMAPTHOM apXUTeKTypbl. K
BaKHBIM 3/IeMeHTaM apXMUTEeKTYPHOTo JaHaiadTa
ropojila OTHOCSTCSI TOpOJCKME TapKu, CKBEpHI,
30HBI OTIbIXA B SKMJIBIX MaCCMBAX ¥ HA HEOOBIINX
TEPPUTOPUSIX, TBOPOBbIE TEPPUTOPUM KWIIBIX 1O-
MOB, TellleX0HbIe 30HbI U T.J. [IapK B COBpeMeH-
HOM TOpofie YIyulIaeT OKPYKaIoIIyio cpemy, 060-
raiaeT ropoacKylo cpemy JjaHmamadTa, crocob-
CTBYET OXpaHe MPUPOIbI U TOCYTY HaceJeHwMs], SIB-
JITeTCSI BaXHBIM 3JIEMEHTOM CUCTEMbI 3€eJIeHbIX
HacaxkmeHuit, 6epymMM Ha ceGsl OpraHu3aIMoH-
Hble (yHKRUMM. Hapsgy ¢ mapkaMu paitoHHOTO
3HaYeHMUs Heo6XOAMMO IIpeayCMOTpPeTh CIielya-
JM3UPOBAaHHbIE — NIETCKME, CIIOPTUBHbBIE, BBICTA-
BOUHbIE, 300JIOTMYECKIE U OPYTHe TapKu, 60TaHU-
Yyeckye cagpbl.

3ejieHble HACAXKIEHUST — 9TO «JIerKue» ropoja.
OHM TakKe peryImupyioT peXkuM MHCOIILuN. B 3e-
JIEHOV Macce JIepeBbeB, IO AAHHBIM MHOTUX UC-
CJIeIOBaHMI, TEMITepaTypa BO3AyXa Ha HECKOIbKO
TpagycoB HIKe, UeM Ha OTKPBITOM MeCTHOCTU. B
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TOPOACKUX U CeNbCKUX palioHax, Kak MpaBUIIo,
HeOo0XO0IMMO 06EeCIIeUUTDb HEIIPEPBIBHYIO CUCTEMY
3eJIeHbIX HACAXKIEeHUI U APYIUX OTKPBITHIX MPO-
CTPAHCTB C €CTeCTBEHHBIM KapKacoM [Jisi 06IIero
MOJb30BaHus [2].

AKTyanbHOI MTpo6eMoit TToCaAeHUX JIeT SIBJIS-
eTcst 61aroyCcTpOiiCTBO JBOPOB, HAIIPaBIIeHHOE Ha
yiIydllieHue KUAUITHBIX YCJIOBUIA B peTMOHe U Op-
raHM3aIMI0 Jocyra JeTeii M B3pOCbIX. JIaHI-
madTHBI OU3aiiH TO/DKEH OCYIIEeCTBISTHCS TM0-
clenoBaTe/ibHO. PasmesieHne TeppuTOpUM Ha CO-
OTBETCTBYIOIIME (YHKIMOHAIbHBIE 30HBI — OC-
HOBa KauyeCTBEHHOTO KOMIUIEKCHOTO OJaro-
ycTpoiicTBa. [Iyis ¢dopMupoBaHuUsI HOBOI TIIAaHU-
POBKM M3y4YalOTCS KOJMYECTBO TPAHCIIOPTHBIX
CpeJliCTB, IOTOK MelIexo[0B, BO3pacTHAsl CTPYK-
Typa HaceyseHus. Takke 61ar0yCTPOICTBO IBOPO-
BBIX TEPPUTOPUIL BKIIIOUAET B CeOsI: cO3maHme Tie-
IIEeXOAHBIX 30H, NEeTCKUX IUIOIAA0K (Ipeumylie-
CTBaMM JOJKHA ObITh 6€30I1aCHOCTh, YHUBEPCA/Tb-
HOCTb, BBICOKOE KaueCTBO M YIOOCTBO MCIIOIb30-
BaHUS), KTyMO, Ta30HOB U IPYTUX 3eIeHbIX HacaX-
menuii. Takke G6OJbIIOE 3HAUEHME MMEET paspa-
60TKa 0011Iero ocBelleHus U MoJ60P MajbIX apXiu-
TeKTYpPHBIX (popM (CTynbeB, ypH, MHGOPMAIMOH-
HbIX CTEHIOB U T.H.). I[IpOEKT KOMIIJIEKCHOM 3a-
CTPOJMKM [O/DKEH COOTBETCTBOBATh BCEM COBpe-
MeHHBIM HOpMaM ¥ HOpMaM U YIYUThIBATb MHEHIE
skuTenneit. @opMupoBaHye apxXUTeKTYPHOTO JIaH -
madTa TOpOACKOI Cpembl — CJIOXKHBIN CUCTEMHBIN
TMpoLiecc, IIpU ero peannsaluyuy HeoOXOAMMO YUu-
THIBAaTh MHOXeCTBO (akTopoB. K coskaneHuio,
naHamadTHOe CTPOUTENBCTBO — 3TO TOXKE OUYEHb
Joporas paboTa, HO B Hallle BpeMsi OHa Heo6Xo-
JyMa JJIsT 300POBOI SKU3HU KUTeJIei OOMbIIUX U
MaJsIbIX TOPOJIOB.

MyHuUIIMITa/IbHbIE YIIPaBAeHUs U BeIOMCTBA B
CTPYKTYpe OpraHoB 6e3pasivYHbI K CYIIECTBYIO-
MM HOpMaM ¥ TpaBuiaM, TEXHOJIOTUSIM U arpo-
TEXHUYECKUM T[pueMaM CO3LaHusl 3e/leHbIX
HacakIeHUi1 Ha TOPOACKMUX o6bekTax. Hampumep,
00JIbININE IPEeBECHOITOCAIOYHbIE TUIOIMAAKU (T.€.
SIMbI), 0OCOGEHHO Ha TOPOACKUX YIUIAX, CUJIbHO
YMEHBILIAIOTCS B pasMepax, B pe3y/lbTaTe 4Yero
pacTeHMsI OCTAIOTCS B CJIOXKHBIX [JI1 BBDKMBaHUS
yoioBusix. Hepenko mpm cTpouTennbcTBe (KOM-
TIJIEKCOB) IOITYCKAIOTCS IPpyOble OMMOKIM: pabOThI B
ropojiax, KOTOpbie MPUBOISIT K MaCCOBOII BEIPYOKe
LIeHHBIX JepeBbeB, 3aTOIIEHUIO PEK, CTOKaM, Tpe-
OYIOT CTPOUTENbCTBA TPYOOIIPOBOAOB, TO €CTh
YHUUTOKEHMS 1I€eHHBIX MPUPOIHBIX KOMILIEKCOB.
B pesynbTraTe TepsieTCs TOPOLICKOI O3e/IeHeHUe U
MIPUPOJTHbIE TEPPUTOPUM, YACTD U3 HUX TTPOIAETCS
U OTBOIMTCS MOJ, CTPOUTENBCTBO. Bce 3TO mpuBO-
INUT K 00eTHEHUIO «3eJIeHOTr0 (hOHIa» ropoja, IUC-
OaytaHCy 3eJIeHbIX HaCaKIEeHM U IPUPOIHBIX Tep-
puUTOpUIL, KOTOPble B OCHOBHOM OKa3bIBaeT Hera-
TUBHOeE BIMSHME Ha 9KOJIOTMYeCKoe COCTOsIHYE I'o-
pOICKOM cpenbl. B 11e710M, BOIIpeKy HOpMaM, yCTa-
HOBJIEHHBIM apXUTEKTOpaMM U TpagoCTpouTe-
JIIMU, UMEEeT MEeCTO HapyIlleHye 00IIerpagocTpo-
UTEbHBIX MPUHINIIOB (HOPMUPOBAHUSI CUCTEM
03eJIeHeHUs ropoja. ITOT GaKT CTaa YacToit Mmpo-
671eMoOI1 B psiie TOPOJOB CTPAHHI [3].

VHOMBUAYATbHOCTh TOPOICKUX TEePPUTOPUit
peasim3yeTcs 3a CYeT pasMelleHUus] pacTeHMIA.
LIBeTHUKM, KyCTbI, AE€PEBBS MPUHOCAT pasHOOOpa-
31e Y 5CTeTUYeCKOoe YOOBIeTBOPEeHNME IIOWAAN U
Mo6GEepPeXbI0 TOPO/ia, MONOXKUTETHbHO BAMUSIOT Ha
XyI0XeCTBEHHbI 06pas ropoja.

- =oie———

Puc. 1. PacTuTenbHOCTH B JaHAmadgTe

Ha aBTOMOOWIIE, OOUIMPHbIE TEPPUTOPUM TIPUTO-
pona — Tpe6YIOT HOBBIX IOIX00B K PeIlleHNIO To-
POACKUX ITPOOIIEM.

AGcCosmIoTHas HexXBaTKa IeIleXOJHOTro IIpo-
CTPaAHCTBa B I[EHTpe TOpojia, OpMEeHTAIUS TPaHC-
MOPTHOM MHOPACTPYKTYPHI HA ABMKEHME TOIHKO
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B cTpareruu pasBuTus ropoga ocoboe BHMUMA-
HMe YAenseTcs: mpobiieMaM CO3IaHus YCTOMUIMBO
«3eJIeHO MHGPACTPYKTYpbI», IIOCKOJbKY 3TO
cpena, OCHOBaHHAsl HAa COXpPaHEHUM U Pa3BUTUU

[Tapk B COBpeMeHHOM TOpOjie — BaXkKHbIii 3Jie-
MEHT CUCTEMbI 3€JIeHbIX HacakAeHui, Gepyuimii
Ha cebs GYHKIMM O3I0POBJIEHMUS OKpYKaIOIIei
cpenbl, oboraiieHus TOPOACKOro jJaHamadTa, co-
IeliCTBUS OXpaHe MPUPO/Ibl, OpraHMU3aIUy 10CyTa
nmoneit. Hapsimy c mapkaMy perMOHa/IbHOTO 3Have-
HUSI HeOOXOIMMO TTPenyCMOTPETD CIIelaan3upo-
BaHHble — JeTCKue, CIIOPTUBHbIE, BbICTABOUHDIE,
300JI0OTMYECKMEe U ApPyTMe HapKu, G0TaHMUYeCKue
cagbl. OTOBIX Ha IpUpPOJEe B IPUPOIHON cpefe
MMeeT O6OJIBIIOE COLMAIbHOE 3HAUEHME KakK
HeNTpanusyoImuii (GakTop peaJbHbIX YCIOBUIA
SKM3HM COBPEMEHHOr0 ropoga [4].

PMé. 2. ,Z[opora HopT-bpumx (Cunramyp)

Puc. 3. HépK OTia Konm/i3a (,Z[y6n

CUCTEMBI OTKPBITBIX 3€JIeHbIX HaCaKAEHMII 1 pac-
mypeHny uxX GyHKIMOHATBHOM HACHIIIEHHOCTH C
LIeJIBI0 CO3JIaHMsI KOMGMOPTHBIN U 3KOIOTUYECKU
YCTOYMBBIN FOPOZ,

H, Upnannus)
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SOME PROBLEMS OF THE LANDSCAPE COMPONENT
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Abstract. The article examines some issues of the landscape in the modern city. The functions of improving the
environment, enriching the urban landscape, promoting nature protection, and organizing people's free time are
discussed. It is necessary to provide parks and zoological and other parks, botanical gardens in the cities.
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3VEB Oier I0OpreBru
CTyneHT, MOCKOBCKMIT MHOOPMAaLMOHHO-TEXHOJIOTUYECKIUIL YHUBEPCUTET —
MOCKOBCKMI1 apXUTEKTYPHO-CTpouTenbHbIi MHCTUTYT (MACU), Poccus, r. Mocksa

BBIKOBA T'anuua ViBaHOBHa
npernogaBaTteyib, MOCKOBCKMI MHGOPMAaILIMOHHO-TEXHOJIOTUUECKII YHUBEPCUTET —
MOCKOBCKMIT apXUTEKTYPHO-CTpOUTENbHbIN MHCTUTYT (MACN), Poccus, r. MockBa

COBPEMEHHBIE CITOCOBbI OBECIITEHEHUSA ABTOHOMHOCTH
PE3EPBHOI'O MOBWJIbHOT'O XWJIUIIIA B BOJTHO¥ CPEJIE

AHHOmMauus. AKmyansHoCcms OaHHOLL Mmembl 00BICHAEMCS MeM, Umo 8 Hacmosuee epems daxce 8 npogeccu-
OHALHOM C000Uecee JaneKko He 8ce 0CO3HAIM 3HAUUMOCMb NPOEKMUPOBAHUS MOOUILHO20 HUMULA 8 B0OHOLI
cpede. YeenuueHue HaceneHus mpebyem pacwuperue 803MOXCHbIX meppumoputi st paccenenust. B danHoti cma-
moee paccmompeHsl cospemeHHble cnocobsl 06ecneyueHust Aa8MOHOMHOCMU Pe3eP8H020 MOOUNBHO20 HUAULA 8 800-
Holi cpede Ha ocHoge padom uccnedosamensi-gpymyponoza XK. @pecko, 3aHumMaswutica ucciedosaquem 2100ap-
HO020 ycmoliuueozo paszeumust 8 pamkax «npoekma Benepa». Paccmompera munonozus yHOamMeHm08 800HbIX
006BeKmMo8, yKasabsl 060CHO8AHUS 0J1S1 CO30aHus pe3epaHoli cpedvl 06UMAaHus 015 HeJl08eKd 8 800HOLI cpede.

Knrwouesste cnoea: akea-apxumekmypa, cucmetiouxe, pesepgHas cpeda o6umausi, 0om Ha 800e.

B HacTosIIee BpeMsl MPOI0IKAEeTCS MHTEHCUB-
HOe OCBOeHMe 3eMHOJ IoBepxHOcTHU. Ecre-
CTBEHHO, IPOUCXOAUT JabHeNIIee pa3BUTHS XKU-
JIOTO JTOMa, 9BOJTIOLMS ero GOPMUPOBAHMS B OKPY-
>Karoleit cpefie Beib CTarHalusI eCTh Aerpagamus.
Pa3BuTHe CBSI3aHO C BbiJe/IeHNEM IBYX OCHOBHbIX
hopm — MOOMITBHOE JKUTbe (CYXOITyTHOE U BOIHOE)
U KaIllMTajJbHOE CTpOoeHMue (HeOBWDKMMOCTD). B
IIaHHO¥ CTaThe MOMPo6yeM pacCMOTPETb MOOUITb-
Hoe-BogHOe GopMYy KuJIbsl. Besib Boma — 9TO KOJIbI-
6eJb JXKU3HM, KOTOpast 3aHMMaeT 71% 3eMHOIi 1mo-
BepxHOCTU. QOcCBOeHMe 3TOif TeppuUTOPUM B

s

OyaylemM MMeeT OTPOMHBIN MTOTEHIMAT KaK C KO-
JIOTMYECKOM, TaK U C COLMaIbHO-TIOIUTUYECKON
TOYKM 3peHus. «KosoHM3a11s OKeaHOB — OfHA U3
[OC/AeOHUX TpaHull, OCTABIIMXCS Ha 3emie.
OrpoMHbIe COOOIIECTBA OKEAHWYECKUX TOPOJIOB
HeU30eXHbI U CTAHYT OJHUM U3 BeINYANIINX I0-
CTVDKEHMIT HOBOTO 06IIIeCTBA», — YTBEPXKIAT KPYII-
HeJImii COBpeMEeHHbII MCC/ieoBaTelb, QyTypo-
Jjior XK. ®pecko (puc. 1), 3aHMMaBIINIACS UCCIEI0-
BaHMEM TIJI00QJILHOTO YCTOMYMBOTO PAa3BUTHUSI B
paMKax «IpoekTa Benepa».

Puc. 1. Xak ®@pecko [IupekTop u ocHOBaTenb opranusauuu «I[Ipoexkr Benepa»


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82_%D0%92%D0%B5%D0%BD%D0%B5%D1%80%D0%B0
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Vicronb30BaHMe aganTalii apXUTEKTYPHBIX
00BEKTOB K M3MEHSIIOIIMMCS MOTPEeOHOCTSIM 06-
IIeCTBAa yKa3bIBaeT Ha HEOOXOAMMOCTb, OCOOEHHO
B COBpPEMEHHBIX YCJIOBUSIX. [IpoeKTupoBaHMe U
CTPOUTENILCTBO B OCHOBHOM PacCMaTPUBAIOT Kak
MHCTPYMEHT [JI1 JOCTVIKEHMSI COOCTBEHHBIX IIe-
Jieil. PaccMOTPUMM HECKOJIBKO JOCTaTOUYHO aMOu-
IIMO3HBIX ITPOEKTOB AKBa-apXUTEKTYPhI OT:

Cucreriguur [Iatpu @puamana (puc. 2, 3) —
CTOUT CKOpee paccMaTpuBaTb C TOUKU 3PEHUS
MIE0NOruit CBOOOMHBIX OBIIECTB, MPOKMBAIOIINX
Ha TJIaBYYMX oTpaBax. CTpouTeabCTBO,

B IOxkHokoperickom IlycaHe ocyiiecTBisieTcst
peamm3anus mpoekTta «Oceanix Busan» umes pac-
HMIMpPEeHUs MeramojucoB 3a CUET CTPOUTENbCTBA
HaABOOHBIX YacTelii ropona (puc. 4). [Ipoexr npen-
CTaBJsieT co60¥1 TO TPU OrPOMHBIE TUIaBYyUMeE IJIAT-
dbopmpbl, coenyHEHHbIE C MATEPUKOM, HA KOTOPBIX
OymoyT HaAXOAUTBHCS JKWIble ITOCTPONKM, OOIIe-
CTBEHHble IIPOCTPAHCTBA C pecTOpaHaMUu U
Hay4YHO-JCC/IeloBaTeabCKye 30HbI.

Puc. 2, 3. Cucreiiguur [Iatpu @puamana

MIPOeKTUPOBaHMe, XMUJIOTO IPOCTPAHCTBA C ITocIIe-
IYIOIIMM MPOXKMBaHMEM Ha BOJAE BHE IOPUCAUK-
MY KaKo#-amb0 cTpaHbl. CylecTBOBAJIO He-
CKOJIbKO BIUAOB KOHIEMIIMI CO3IaHMS TAaKOI'0 TUITa
TrOpPOOOB, M3HAUYAJbHO IIJIAHMPOBAIOCh CO30aBaTh
X Ha OCHOBE CTapbIX, HO MOJEPHU3UPOBAHHBIX
TOJ, XMJIble IIPOCTpaHCTBa cymoB. ITosske ObLIa
MpenJiokeHa uaes: MOJAepHU3aLuu He(TIHbIX, 3€e-
HUTHBIX IUIATGOPM (HE MCIONb3YIOMUXCS WU
CIIVCAHHBIX 32 HEHaJOOHOCTbIO) MM CTPOUTEIb-
CTBO IVIAaBYYMX OCTPOBOB.

B l'amaHckom Amcrepmame CTPOUTENBCTBO OT-
IeMbHBIX TJIABYUNX 30aHUI U COOPYKEHUIA CTPO-
SITCSI MOBOJIBHO [ABHO, MOCJe BTOPOI MMPOBOIA
BOJHBI 13-32 HEXBATKU KWUJIbS JIIOOU OOXKUBAIU
CIVicaHHbIe Kopabin. JJoMa Ha BojJie CO BpeMeHeM
BOIIUIM B MOJAY M Ceiiyac MMeTb TaKoW AOM [0-
BOJIBHO IIPECTIDKHO (puc. 5). MecTa mjs 1miBap-
TOBKM JOMOB B II€HTPE ropojia y>Ke 3aKOHUMINCh
BO3BOIUTHCS 11eJible «BomHble KBapTaslbl».

Puc. 4. OCEANIX Busan IOxkHokopevickuii [Tycan
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Puc. 5. [InaByune moma B AMcTepgame

B O06benuHEHHBIX ApabCKUX DMMUpaATaxX ecTb
LeJIbIii aXUIujIar Tak HasbiBaeMble «IlaJbMOBbBIE
ocTtpoBa» B J/[y6ae Ha HaHHbI/i MOMEHT 3TO TpWU
KpymnHbIx oTpasa [lanm-Ixymeripa (puc. 6), [Taam-
Ixabanb-Amu  (puc. 7), IManm-Ieiipa (puc. 8)

MeXAy HMMM TaK >X€ HaXOAUTbCS apXuIlenaru
«Mwup» u «BceneHHasi». I[lanbmoBbie OcTpoBa
CTajaM IEepBBIMU KPYIHENIIMMU IIPpOeKTaMy, I10-
KOPUBILIMMM MUD CBOeJ YHUKAJIbHOCTBIO — rOCY-
nmapctBeHHOM kommanuy Al Nakheel Properties.



https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D0%BC-%D0%94%D0%B6%D1%83%D0%BC%D0%B5%D0%B9%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D0%BC-%D0%94%D0%B6%D1%83%D0%BC%D0%B5%D0%B9%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D0%BC-%D0%94%D0%B6%D1%83%D0%BC%D0%B5%D0%B9%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D0%BC-%D0%94%D0%B6%D1%83%D0%BC%D0%B5%D0%B9%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D0%BC-%D0%94%D0%B6%D1%83%D0%BC%D0%B5%D0%B9%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D0%BC-%D0%94%D0%B6%D1%83%D0%BC%D0%B5%D0%B9%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D0%BC-%D0%94%D0%B6%D1%83%D0%BC%D0%B5%D0%B9%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D0%BC-%D0%94%D0%B6%D1%83%D0%BC%D0%B5%D0%B9%D1%80%D0%B0
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B Sdnounu 6113 ropoga Ocaka B 1994 roay 6611
OTKpBIT MesxnyHaponHeli  asponopt KaHcaii
CMIPOEKTMPOBAHHBIN Ha CIEelMUaabHO BO3BEAEH-
HOM [JJ51 3TOro octpoBe. OCTpPOB BO3BeIEeH IO-
cpeny OCaKCKOro 3a/iMBa, A3pOnopT uMeeT 2 Tep-
MIHaJ/Ia CeBEPHbIN U KOXKHBbIN

CeBepHbliit TepmuHan [ToctpoeHn B 1987-1994
rogax. meer 3-staxkHoe 3panue. Ha 3-m aTtaxe —
KOHTPOJIb U perucTpanus, Ha 2-M 3TaXe — BbI-
XOZbl, a Ha 1-M 3Taske — MarasuHbl 6eCITOIITVMHHOI
TOPTOBJIYU U pecTopaHsbl. TepmuHan 060pymoBaH 9

. HM—I[eﬁpa

acKajaTtopamu, 2 CTeKIIHHbIMM jubTtamu u 1
CTEK/ISIHHBIM TUGTOM € BHEIIHel CTOPOHBI.
IOxxnbp1it TepmuHan IloctpoeH B 1994-999 ro-
Iax. imeeT 4-3Ta>kHOE 30aHMeE C 2-3TaKHBIM CITyT-
HUKOM. B 4-3TakKHOM 3aHMM YCTaHOBJIEHBI IIECTh
TPaBOJIATOPOB M Ba CTeKIsAHHbIX Judra. IIpo-
ITyCKHasl CIIOCOOHOCTh — 12 MJIH IacCaXXMpoB B
rog. VIMMUIpalMOHHBI KOHTPOJb M TaMOKEH-
HBII KOHTPOJIb HaxOHSTCS Ha 3-M 3TaXe, a Bbl-
XOZbI U PerucTpanus — Ha 2-M. Maras3ussl 6ecrio-
LIUIMHHOM TOPTOBJM ¥ PECTOpPaHbl HaXOASATCS Ha
BCeX 3TaXkax, HO IIPeuMyILIeCTBEHHO Ha 1-M 1 4-M.

Puc. 9. MexxamyHaponHbiii asponopT KaHcaii

IepcrneKkTUBHOCTh CTPOMUTENbCTBA Ha BOZE [0-
CTATOYHO OUYEBM/IHA, B CBSI3M C STUM IIpe/IjIaraeTcs
TUIIOJIOTMSI HauboJiee aKTyaIbHbIE TPU TUIIA BOA-
HbIX 06'bEKTOB:

1. MuauBumyaibHble SKWIble IPOCTPAHCTBA
IIJIST TIOCTOSTHHOTO TTPOXKMBAHMS.

2. VHpuBuayanbHble ¥ OGIIECTBEHHbBIE KU-
Jible IIPOCTPAHCTBA [AJIS1 BpEMEHHOI0 IPMUOMBAHUS

C BO3MOSKHOCTBIO OBICTPOTO DPa3BepThIBaHUS (B
cnydae YUQC).

3. VuguBupayanbHble M OOIIECTBEHHbBIE JKM-
Jiple TIPOCTPAHCTBA ISl JJIUTEIbHOTO MPUOBIBA-
HMS, JOIyCKalllee COBMEIeHM e XXWION, pekpea-
LIMOHHOI ¥ HAy4YHO-UCC/IeIOBaTeNbCKOM (QYHK-
107178
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OCHOBBIBaSICh Ha YKAa3aHHOJ BhIIIE Kiaccudpu-
KaIuu, MOKHO BbIBECTY CJIeIYIOIIVe BUIObI hyHIa-
MEHTOB:

1. [Ins cTpoUTeNbCTBA UHAMBUIYAIbHBIX KU-
JIBIX MIPOCTPAHCTB JIJIST TTIOCTOSTHHOTO TTPOXKUBAHMS
XapaKTepHbI TUITbI PYHIAMEHTOB KaK:

A) lom Ha cBasix — HOBasI MOCTPOIiKa, pacIoso-
SKeHHas Ha 6eperoBoii IMHUM U HaXOZSIIIAsICS Hal
TOBEPXHOCTHIO BOJIbI HA OTIOPax;

B) [TepeobopynoBaHHbIe COOPYKEHUST HA BOJIE
- npeob6pa3oBaHye B 06MTaeMble HEBOCTPeOOBaH-
HbIe U BbINIEeIINEe U3 IKCIUTyaTal[uy cpenpl (ObIB-
e He(TsIHbIe TIAaTGOPMBI 1 T.1.);

B) Tom amdpubust — pacrmosiaraeTcs Ha Cyliie, HO
MIPU 3aTOTJIEHUM OKPYXKAIolell TeppUTOpuM MOJ, -
HMMAaeTCsl Ha BepX Kak TOIUIaBOK BMeCTe C YPOB-
HEM BOJbI.

2. JInst CTPOUTENbCTBA MHAVBUIYATBHBIX U 00-
MIeCTBEHHBIX JXWIbIX MPOCTPAHCTB IJIs BpeMeH-
HOTO IIPMOMBAHUSI C BO3MOKHOCTBIO GBICTPOIO
pasBepThIBaHMS XapaKTepeH GyHIAMEHT TUIIa
MopyapHOrO MOHTOHHOIO IJIaBYyYero OCHOBaHUS
— IOCTPO¥IKA pacrosaraeTcsl Ha MOIOY/IbHOM CO0p-
HOM Pa360pHOM OCHOBAaHMMU U3 IIABYUMX MTOHTO-
HOB.

3. [Iy11 CTPOUTENBCTBA MHAUBUAYATbHBIX U 00-
1IeCTBEHHbBIX KWIbIX MPOCTPAHCTB AJIS1 AJIUTEb-
HOTO TpUOBIBAaHMS, AOIyCKAIoIlee COBMeEIeHVE
SKUJION ¥ OOILeCTBEHHOJ [esTeIbHOCTM Xapak-
TepHbI TUITbI QYHIAMEHTOB KaK:

A) Tom Ha 6ase cygHa — aubO Tepeobopymo-
BaHHOE CYIHO, JIMO0 J0M, 06Iafalonuii Kak (op-
MOOOPa3yIIMMM, TaK U MOOMIBHBIMM XapaKTe-
PUCTUKAMMU CyJIHA;

b) [lom Ha n;1aByuyemM OCHOBaHUM — IOM, pacIio-
JIOXKeHHbIVI Ha TIOHTOHe, TJIaByuyeM COOpYKeHUM
LIS IO A epskaHusl Ha BOJle pPa3iMyHbIX YCTPOCTB
3a CUET COOCTBEHHOTO 3ariaca IIaBy4ecTy.

B HacTosIIIee BpeMsI orlaceHus M3-3a [J106asIb-
HOT'O TIOBBITIIEHNST YPOBHSI MOPSI YCUIIMBAIOTCS, T10-
9TOMY MJiesl BO3BeIeHMS YCTOMUMBBIX K M3MeHe-
HMIO KJIMMara ropofoB Ha BOJe CTaHOBUTCS BCe
MOMyJIsipHee. ATO aKTyaabHO He TOJIbKO [1JiSl TOPO-
JIOB, KOTOpbIe PacIoyioXkeHbl HUXe YPOBHS MOpS,
HO ¥ TOpPOJIOB, PAaCITONIOKeHHBIX Y KPYITHBIX peK,
o3ep, mopeii 1 T.1. OcBoeHMe BOAHOI Iaaau ode-
BUIHO TepCreKkTUBHA IJ1s1 YCTOMUMBOTO Pa3BUTHS
roponoB.
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MODERN METHODS OF ENSURING THE AUTONOMY
OF A BACKUP MOBILE DWELLING IN THE AQUATIC ENVIRONMENT

Abstract. The relevance of this topic is explained by the fact that currently, even in the professional community,
not everyone understands the importance of designing a mobile home in a water environment. An increase in pop-
ulation undoubtedly requires an expansion of possible territories for settlement. This article discusses modern
methods of ensuring the autonomy of a backup mobile dwelling in a water environment based on the work of the
futurologist researcher J. Fresco, who was involved in the study of global sustainable development within the frame-
work of the “Venus Project”, and also examines the typology of water bodies. The typology of foundations of water

bodies is considered. Justifications for creating a reserve habitat for humans in the aquatic environment are also
indicated.
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CEJIBCKOE X0O3IHUCTBO

CVJITBITOBA XaBa AciiaHrupeeBHa
CTyHeHTKa Kadeapbl arpOMHXeHepuH,
WHrymnickuii rocymapcTBeHHbIN yHUBepcuTeT, Poccus, r. Marac

B3AVMOCB$3b MEXY 300TEXHNYECKMU ®AKTOPAMMU
N KAYECTBOM ITPOAYKIINU )KUBOTHOBO/ICTBA

AHHOmauus. Jlannas cmamos npedcmasisiem co6oti 0630p uccaedosaruii, NOCBAUIEHHBIX 83AUMOCB3U MeNOY
300MexHUYeCcKUMU (akmopamu u Kauecmeom npooyKyuu *usomHosoocmed. B pabome paccmampusaromcs pas-
JIUUHbBIE ACNEKMbl 300MeXHUKU, MakKue KaK KopMmJieHue, YC08UsL COOePHCAHUS, 2eHeMUKa U 300p08be HUBOMHDLX,
UX 8/IUSHUE HA KAYeCM80 MACA, MOJ0KA U Opyeux npodykmos xcusomHoeodcmed. Ocoboe 8HUMAHUe YOeseHO No-
C/IEOHUM HAYUHBIM UCCIe008AHUIM 8 OAHHOU 001acmu, a maxkxce npumepam NPakmuueckozo NpumeHeHus nosy-
UeHHbIX pe3ybmamos. AkyeHm deaaemcs Ha 3HAUUMOCMU ONMUMUAYUU 300MEeXHUUECKUX NPOYECCco8 071 N08bl-
weHus Kauecmea u 6e30nacHoCmu #ueomHoeodueckoii npodykyuu. B yenom, cmames npedocmasnsem o030p co-
8PeMEHHbIX 3HAHULL 0 83AUMOCBA3U MeXcdy 300meXHUUeCKUMU (aKkmopamu U Kauecmaom npooyKyuu HueomHo-
800cmea u noduepxusdaem Heo6Xo0uUMocms dabHelilux uccaedosanuti 8 3moti obnacmu 07 obecneueHus ycmoti-
418020 paA38UMUS HUBOMHOB00CMEA.

Kntouegsie cnoea: 300mexHuKad, )f(LlGOmHOGOaCmGO, Kadecmeo npoaykuuu, KOpMJIeHUe X UBOMHbIX, yCo8us

coaep)fcaHu;l, 2EHEMUKA HUBOMHDbIX.

300T€XHI/I'-IECKI/I€‘ (akTOpBl UrpalOT BaAXKHYIO
posib B OPMMPOBAHMYM KAUECTBA MPOAYKIINMU
>KMBOTHOBOJCTBA, TaKOJ KaK MsCO, MOJIOKO, SIiilia
U OpyTHe MPOAYKThI, KOTOPbIE MOTPEOIISIET Ueso-
BeK. KopmieHne, ycioBus cogepkaHusi, TeHeTUKa
U 300POBbE KMBOTHBIX — BCE 3TU aCIEKThI SIBJISI-
I0TCSI HEOT'beMJIEMOJ YaCTbhIO 300TEXHUECKOI 1e-
SITeJIbHOCTY M MMEIOT MpsiIMoe BMsSHME Ha Kaue-
CTBO U TIUTATENbHYIO IIeHHOCTh Mponykiuu. Ilo-
9TOMY M3Yy4eHMe ¥ MOHMMaHue 3TUX (HaKTOpOB
MMeeT 0coboe 3HaAUeHMe [IJIs TTOBbIIeHUS 3 dek-
TUBHOCTY ITPOIIECCOB KMBOTHOBOACTBA U 0becre-
YyeHMsI BBICOKOTO KauecTBa MPOILYKIIMH [IJis [TOTpe-
oureneii.

Llenpio JaHHOJ CTAaTbU SIBJISIETCS aHAINU3 B3au-
MOCBSI3Y MEXAY 300TeXHUUYeCKMMU hakTopaMu U
KayeCcTBOM TMPOAYKUMM KMBOTHOBOACTBA. MbI
CTPEMMMCS BBISIBUTh OCHOBHBIE (haKTOpPBI, OIpe-
Je/idIolIyie KavyeCcTBO >XKMBOTHOBOIUYECKON MpO-
IYKLUVU, M OLEHUTb UX BAMUSHME HA KOHEUHbIN
MPOOYKT. [lOCTMKeHMe 3TOM Lieay IO3BOIUT
JIy4lille TIOHSTh, KaKue acleKTbl 300TEXHUKU Clie-
IyeT YIUTBIBATD ISl 06eCIieueHnsT ONTUMAaIbHbIX
YCJIOBUIA pa3BeieHUsI U COMlep>KaHMsI SKUBOTHBIX, a
TaKke KakuMM 06pa3soM MOXHO  YIyUIIUTb

KaueCTBO ¥ MUTATEe/bHYIO LIEHHOCTb JXUBOTHOBO/ -
YeCcKOi MPOAYKIIUNA.

Pa3BepHYTHI/i 0030p OCHOBHBIX 300TE€XHMUYE-
CKMX (haKTOPOB, BAUSIOIIMX HA KAYeCTBO MTPOAYK-
LMY SKMBOTHOBOJICTBA:

A. KopmeHue >XMBOTHBIX

KopmieHye >XMBOTHBIX UIpaeT peliaioyio
poJib B (pOpMUPOBAHMUY KAUeCTBA ITPOSYKIINA K-
BOTHOBOJCTBA. I[IpaBMIbHO cOaaHCHMPOBAHHAS U
MUTaTeNbHAS MeTa CIIOCOOCTBYET POCTY, Pa3BU-
THUIO U 300POBBIO XXMBOTHBIX, a TAKKe BAMUSIET Ha UX
MIPONYKTUBHOCTh. BaskHO YUMUTHIBAThH IOTPEOHO-
CTU BUTAaMMHOB, MUHEPAJIOB, 6€JIKOB, YIJIEBOAOB U
IpPYTUX MUTATeIbHbIX BEIIECTB, a TaKxke obecrie-
YUTb XMBOTHBIM AOCTYI K YMCTO U CBEXEN BOJe.
Kpome TOTO, MHAMBUAYATbHBIN MTOAX0M, K COCTaB-
JIEHUIO PAllMOHOB [IJISI SKUBOTHBIX Pa3IUUHBIX BO3-
pacToB, MOJIOB ¥ MOPO/I TAKXKe MMeeT 0coboe 3Ha-
yeHMe O obecrieueHus ONTMMAaJIbHOIO KOpMJie-
HUS.

B. YcnoBus cogepskaHus

YciioBuUS cofiep>kaHUsI KMBOTHBIX BKIIOUAKOT B
ce0sI acIeKThl KaK apXUTeKTypa U MHKeHepus 1o-
MellleHU, BeHTUJISIIINSI, OCBellleHMue, TeMIlepa-
TypHbIE YCJIOBUS, a TaKKe CAHUTApHbIe HOPMbI U
TUrMeHndeckue Tpeb6oBaHUs. KauecTBO
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COIepkKaHMsl XKMBOTHBIX B 3HAUUTEIbHOI Mepe
BJMSIET HA UX 3[J0POBbE, CTPECCOYCTONYMBOCTD,
poCT, pa3BuUTHE U MPOAYKTUBHOCTb. ONTHMAab-
HbI€ YCJIOBUS COZIePsKAHMS CITOCOGCTBYIOT YiTydllle-
HMIO 671aTOCOCTOSTHMS JKMBOTHBIX ¥ TIOBBIIIEHUIO
KauecTBa npopykuum [1].

C.l'eneTtuka u cejekus

F'eHeTHKa U cemeKLMs UTPAIOT BAXXHYIO POJb B
bopmupoBaHNUM XapaKTEPUCTUK KUBOTHBIX U UX
MMOTOMCTBA, BK/IIOUAs Takue moKa3aTeau, Kak mpo-
IYKTUBHOCTb, CKOPOCTb POCTA, COZlepsKaHMe KuUpa,
MsICA WJIM MOJIOKA, YCTOMYMBOCTD K OOJIE3HSIM, a
TaKKe Ipyrue KauecTBa, BAUSION[/ie Ha KOHEUHYIO0
npoaykiuio. IlpyMeHeHMe COBpPEeMEHHBIX METO-
JIOB CeJIeKLMU U TeHeTUUeCKO paboThI TI03BOJISIET
YAYYIIUTb KaueCTBO U MPOU3BOAUTENbHOCTb MO-
TOJIOBbSI SKMBOTHBIX.

D. 3nopoBbe u BeTepuHapus

300poBbe XMBOTHBIX U BOMNPOCHI BeTepuHap-
HOTO OOCTYKMBaHUSI MMEIOT MpsIMOe BIMSIHME Ha
KayecTBO MPOAYKLIMM XUBOTHOBOACTBA. [Tpodu-
JIAKTMKa 3a00j1€BaHMi1, PaLMOHAJIbHOE JIEUEHMUE,
BaKILMHAIMsSI, KOHTPOJIb 3a Mapa3uTaMu, a TakKKe
nojgepkaHue ONTUMAIbHOTO YPOBHSI TUTHUEHBI
SBJSIIOTCA  (QyHIAMeHTaJbHBIMM  aceKTaMu
yIIpaBJIEHUS 3[I0OPOBBEM XKMBOTHBIX M obecrieve-
HMS KaueCTBeHHO MPOIYKIIUN.

Bosnee mompo6HbIii aHaIN3 BIAUSHUS 300TEXHU-
yeckux (haKTOpPOB Ha KAUeCTBO PasIMUHbBIX BUTOB
MPOAYKIIUY XUBOTHOBO/CTBA:

Msico:

Msico, mpoMu3BOAMMOE XXUBOTHBIMMU, SIBJISIETCS
OOHVMM U3 OCHOBHBIX IPOOYKTOB >XMBOTHOBOZ-
CTBa. JTO BaXXHBII MCTOYHMK OejKa, Kejesa,
LIMHKA ¥ BUTAMUHOB Tpy1inbl B. KauecTBo Msica 3a-
BUCUT OT MHOTUX ()aKTOPOB, BK/IIOUAsl KOpMJIeHEe
SKMBOTHBIX, UX T€HETUKY U YCJIOBUSI COOEPKaHMUSI.
OnTumManbHOe KOpMJIeHMe O0raTbiMy HPOTEU-
HaMU ¥ BUTAMMHAMM KOPMaMy IPUBOLUT K IO -
YeHUIO MsICa C XOPOIIUM BKYCOM, TeKCTYPOIi U Mu-
TaTeabHbIMU CBOJicTBamMM. CejleKIusI U reHeTUKa
TaKKe UTPaIOT BaSKHYIO POJIb B GOPMUPOBAHMM Ka-
YyeCcTBa MSICHBIX MPOAYKTOB, BAMSISI Ha CKOPOCTb
pocTa, cofep>kaHue KuUpa, COUHOCTU U BKYCOBBIX
KayvecTs [2].

Mosnoko:

MoJ10KO sIBJ/IsIeTCsI 60raThIM MCTOUHMKOM IIMTa-
HMSI, COIepsKalIMM OeJIOK, SKUPBI, YTJIEBOIbI, BUTA-
MIHBI ¥ MMHepabl. KauecTBO MOJIOKA 3aBUCUT OT
MHOTMX aCIeKTOB 300TeXHMKMU. IIpoiiecchl KOpM-
JIeHUST U yXOAa 3a KMBOTHBIMM OKa3bIBAIOT MPSi-
MoOe BIMsSHME Ha cofepskaHue Kupa, 6eyika 1 Ipy-
I'MX IUTATEJbHBIX BEIECTB B MOJOKe. [TpaBuiib-
HOe KOpMJIEHUe, TOAAepKaHMe BbICOKOTO YPOBHS

TUTMEHBI B IOMENIEHMSIX Y TeHEeTUYeCKIEe 0COOeH-
HOCTY XMBOTHBIX BJIMSIIOT Ha BKYC, apoMaT U IK-
TaTeJIbHbIE CBOICTBA MOJIOKA.

dittia 1 npyrue MPOIYKThI JKMBOTHOBO/ICTBA:

Kypunble stifiia, MIcO IITUIIbI, pbliOa U ApyTHe
MIPOAYKTHI JKMBOTHOBO/ICTBA TAK)Ke 3aBUCST OT 30-
oTeXHUYeckux (paxkTopoB. MHOIrMe acIekThl, Ta-
KMe KaK KauyeCcTBO KOPMa, PalliOHAIbHOE MCIIOJb-
30BaHMe BUTAMMHOB ¥ MMHEPAJIOB, YUMCTOTA BOIBI
M YCIOBUSI COMlepsKaHMsl, OKa3bIBalOT BAMSHME Ha
KayeCcTBO U 6€30MacHOCTh 3TUX ITPOAYKTOB.

KoHeuHO, coBpeMeHHbIe MCCAeA0BaHUS B 06-
JIACTY 300TEXHUYECKUX (PAaKTOPOB ¥ HOBbIE TEXHO-
JIOTUM ¥ METOJbl UTPAIOT Ba’KHYIO POJIb B COBEp-
IIEHCTBOBAHUM >KMBOTHOBOACTBA M Y/IYUIIEHUN
KauecTBa Npoaykuum [3].

OnHO M3 COBpeMEeHHbIX HaIlpaBIeHUI MuCce-
IIOBaHMIT B 300TEXHUM — ITO MUCITOIb30BaHME AAT-
YMKOB U CUCTEM MOHUTOPMHTA IJIS1 OTCAEKMBAHNS
pa3JIMYHBIX ITApaMeTPOB, TaKMX KaK ITOTpebIeHue
KOpMa, aKTMBHOCTb XMBOTHBIX, TeMIlepaTypa U
BJIQKHOCTb B IMOMEIEHUIX. ITO MO3BOIsIeT dep-
MepaM MoJyJaTh 60JIblliee KOJMYECTBO JAHHBIX O
CBOEM CTafie U MPUHUMATh 60jiee 060CHOBaHHbBIE
pelleHus, ONTUMU3IUPYS YCJIOBUS CONEpPsKaHMUS
SKUBOTHBIX.

Emie omHO aKTMBHO Pa3BMBAIOIIeecs HapaB-
JIeHue - TreHeTUueckast ceyekiys. CoBpeMeHHbIe
METOJIbI TeHETUUECKO CeeKLVM MO3BOJISIOT BbI-
SIBJISITh ¥ BBIOMPATD SKMBOTHBIX C OTIPeIeIeHHbIMMI
TeHeTUYeCKUMM XapaKTepPUCTUKaMU, TAKUMU KaK
YCTOMYMBOCTD, K 60JI€3HSIM, BbICOKAST TPOTYKTHUB-
HOCTb WJIM JIy4lllee KayecTBO MsICa WJIM MOJIOKA,
YTO CIIOCOOCTBYET Y/IYUIIEHWIO KauecTBa JKUBOT-
HOBOAYECKOI MMPOAYKIIVN.

Takke CTOUT YIIOMSIHYTh O TEXHOJIOTUSIX U Me-
Togax KopmieHust. COBpeMeHHbIe MCC/IeOBAHMS
TI03BOJISIIOT paspabaTeiBaTh 6osiee 3PheKTUBHbIE
¥ 9KOJIOTMYecKM Ge3omacHble KOpMa JAJisl SKUBOT-
HBIX, UTO B CBOIO OYepeab MOXKET YAYUIIUTh 3H0-
POBbE U MIPOLYKTUBHOCTh KMBOTHBIX, 4 TAKKe Ka-
YyeCTBO ¥ 6e30MMacHOCTDb MTPOU3BOAVIMOI MMM IIPO-
IYKITAMN.

VccnemoBaHusl TaKskKe aKTMBHO BeIyTCS B 00/1a-
CTU 300MHKeHepUM, HarpuMep, pa3paboTKe yiIyd-
IIEHHBbIX YMCTOTHBIX CUCTEM B >XKMBOTHOBOMUE-
CKMX TIOMEIEeHUSX, a TakK’Ke MHHOBAI[MOHHBIX Me-
TOZOB MO 06paboTKe M MCITOJIb30BAHMIO HABO3a C
1IeJIbI0 CHIDKEHMST BO3AEMCTBMS Ha OKPYKAIOIIYIO
cpeny.

[IpakTHyecKoe IpuMeHeHle 3HaHUi 0 300TeX-
HMYEeCKNX (pakTopax MMeeT 0cob0e 3HAUEHME IS
VITyUIIIeHUSI KavecTBa MIPOIYKIIMN B
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SKMBOTHOBOJICTBE. BOT HECKOJbKO TMIpUMEpPOB
YCIIENIHO MPaKTUKM B 3TOM 06J1acT:

1. OnrtumasbHOe KOpMJIEHME >XMUBOTHBIX:
VrpasiieHMe palyiOHOM JXMBOTHBIX C YUETOM UX
MTOTPEeOHOCTEN B MUTATEIbHBIX BENECTBAX U SHEP-
UM TI03BOJISIET YIYYIIUTH UX OOIlee 3T0pPOBbE,
YBEJIMUNTb YPOBEHb MPOAYKTUBHOCTU U Ka4eCTBO
MIPOM3BOAVIMOI MOJIOKA, MsICa WK ULl [4].

2. Hcnomb3oBaHMe COBpeMEHHBIX FeHeTUIe-
CKMX TEXHOJIOTMIi: BhIOOp U pasBeleHMe KUBOT-
HbBIX C YYETOM TeHeTUUEeCKMX acleKTOB, TAKMX KaK
YCTONUMBOCTh, K OOJIE3HSIM, BBICOKME ITPOU3BOJ-
CTBEHHbIE KauecTBa M ajaIlTaluys K OIpenesiéH-
HBIM KIMMATUYECKUM YCIOBUSIM, CIIOCOOCTBYET
YAYUIIeHUIO0 KaueCTBa MPOAYKIUNA.

3. OdderTBHOE yHOpaBieHNEe YCIOBUSIMU
comepxkanusi: Co3maHue ONTUMAJIbHBIX YCIOBUIA
IJIST COmepsKaHmsT SKUBOTHBIX C YUETOM (DaKTOPOB,
TaKUX KaK TeMrepaTypa, BIaXHOCTb, BEeHTUJISILIVS
1 CBETOBOJI PEKUM, CITOCOGCTBYET HOBBIIIEHUIO UX
KomdopTa, 370POBbS U MPOTYKTUBHOCTM.

Ha ocHOBe BblllleriepeuC/ieHHbIX BbIBOAOB
cyiefyeT peKOMeH/I0BaTh:

—  TloBbllIeHVEe OCBeAOMIeHHOCTU JKMBOTHO-
BOJIOB O 3HAUEHUM 300TeXHUUYECKUX (HAKTOPOB U
UX BAUSIHMM HA KaueCTBO MPOOYKIIVN.

— Tloppepkka MHBECTULIMII B COBpeMeHHbIe
TEXHOJIOTUM U 06OpyIoBaHMe ISl obecrieueHus
OTNITUMAJIbHBIX YCJIOBUI COMlePsKaHMsI JKUBOTHBIX.

— IlpopmosiskeHMe Hay4yHBIX MCCIeTOBaAHUIA,
HampaB/IeHHbIX Ha pa3pabOTKy HOBBIX METOMOB
yIIpaB/ieHUs IUTaHKeM, pa3BeqeHUs SKUBOTHbIX U
YCIIOBUSIMU copepsKaHus C yueToM

M3MEHAIIIMNXCA KIMMAaTU4YeCKnX YCJ'[OBI/Iﬁ " 3KO-
JIOTMYECKMX aCII€KTOB.
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THE RELATIONSHIP BETWEEN ZOOTECHNICAL FACTORS
AND THE QUALITY OF LIVESTOCK PRODUCTS

Abstract. This article is a review of research on the relationship between zootechnical factors and the quality of
livestock products. The work examines various aspects of animal husbandry, such as feeding, housing conditions,
genetics and health of animals, their impact on the quality of meat, milk and other livestock products. Special at-
tention is paid to the latest scientific research in this field, as well as examples of practical application of the results
obtained. The emphasis is on the importance of optimizing zootechnical processes to improve the quality and safety
of livestock products. In general, the article provides an overview of current knowledge about the relationship be-
tween zootechnical factors and the quality of livestock products and emphasizes the need for further research in this
area to ensure the sustainable development of animal husbandry.
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NCIIOJIb3OBAHUE ’EHETUYECKY MOIN®UITNPOBAHHBIX
OPTAHM3MOB B CEJIbCKOM XO3SMCTBE: IPEUMVYIIECTBA Y PUCKU

AHHOmauus. /laHHas cmamosi npedcmassiem co6oii 0630p cyujecmeyuux 0aHHsIX 0 NPUMEHEHUU 2eHemu-
yecku moduguyuposarHsix opearusmos (I'MO) e cenvckom xo3saiicmee. B Hell paccmampusaomcst 0CHO8Hble pe-
umyujecmea makozo nodxoda, maxue Kaxk no8vlueHHAs. YCMOiuu8ocms K 601e3HsIM U 8pedumensim, yseaudeHue
ypoxcatiHocmu u yayuuleHue kauecmea npodykyuu. Takxice aHanusupyomcs nomeHyuaibHole pucku, C8s13aHHble ¢
8o3deiicmeuem I'MO Ha okpyxcatouiyio cpedy, 300posse uesogeka u 6uoJiozuueckoe pasHoobpasue. B cmamoe de-
Jlaemcsi ynop Ha Heo0xodumocme 0Gosee 21y00K020 U3yueHUs 007120CPOUHbIX nocaedcmeudi npumeneHus I'MO 8
CeNbCKOM xo3aticmee u pazpabomku cmpozux Mep no KOHMpPOJ0 U pezyauposaHuro 3mozo npoyecca.

Knioueesble cnoea: zenemuuecku moouuyuposaHHele 0p2aHU3Mbl, CENbCKOE XO03ALCMe0, npeumyuiecmsad,

PUCKU, YCMOLUUBOCMY, YPOMCATIHOCHD.

FeHeTuqecxm MOIMGUIIMPOBAHHbIE OPTAHM3MBbI
B CETbCKOM XO3SJCTBE MPEACTAaBISIOT COOO0i1
pacTeHus], JXMBOTHbIE WJIM MMKPOOPTaHM3MBbI, B
KOTOPBIX T€HETUUECKUIA MaTepuaa U3MeHeH Me-
TOJAMM TEeHHOM MHXeHepuUM [Jisl IOCTUKeHUS
orpefieJieHHbIX >KeJlaeMbIX CBOMCTB, TakMX Kak
YCTOMUMBOCTD K OOJIE3HSIM, BPEIUTEISIM UJIU Tep-
ouMmaM, a Takke yaydlleHue KauyecTBa U ypo-
SKafHOCTU. DTOT TOJXO[, UCIIOJIb3YeTCsl C 1eJIbI0
YAy4IIeHUs TIPOAYKTUBHOCTU CEJIbCKOTO XO3Sii-
cTBa M obecreyeHMs] TMPOIOBOJIbCTBEHHON 6e3-
OITaCHOCTH.

Tema MCIIOJIb30BaHUS F€HETUUECKM MOIUpu-
LIMPOBAHHBIX OPraHM3MOB B CEJIbCKOM XO3SI/ICTBE
SIBJISIETCSI KpaliHe aKTyaabHOM M 3HAUMMOI, Tak
KakK OHa HaTpSIMYIO CBSI3aHa C BOITPOCaMy MPOAYK-
TUBHOCTU M YCTOMYMBOCTU CEJIbCKOXO35I1ICTBEH-
HBIX KyJIbTYP, @ TaK’Ke BbI3bIBAET IIMPOKNIL 001IIe-
CTBEHHBIV MHTEpeC B CBSI3M C IMOTEHLMATbHBIMU
pUCKaMu [IJIs1 OKpY>Kalolieii cpenbl U 300POBbsI Ue-
jioBeka. OmpeneneHne TPeUMYLIECTB U PUCKOB
I'MO B cenbCKOM X03S5I/iICTBE MMEET CYLeCTBEHHOe
3HaueHue 151 paspaboTku 3¢ PeKTUBHBIX CTpaTe-
TUIi peryJupoBaHUSI U MCIIOJb30BAHUSI JTAHHOI
TEXHOJIOTMM B CeJIbCKOM X03s1¥icTBe [1].

Vcronb30BaHMe TeHeTUUeCKyr MOAUMUINpPO-
BaHHbIX opraHu3moB ('MO) B ce/IbCKOM X03511ICTBE
MOXXeT MPUBECTU K 3HAYUTETbHOMY MOBbILIEHUIO
YPOKAHOCTU U YJIy4IIeHMI0 KauecTBa ITPOAYK-
uyn. Beegenme 'MO mo3BoisieT CO31aBaTh CeJib-
CKOXO03SI/iICTBEHHbIE KY/IbTYpPhI, OOIafaomie Ke-
JlaeMbIMM XapaKTepPUCTUKAMMU, TAKMMMU KaK yCTO¥-
YMBOCTD K 60JIE3HSIM, BpeIUTE/ISIM 1 HebIaronpu-
SITHBIM YCJIOBUSIM, UTO ITPUBOIUT K 60JIee BBICOKOT

MPOAYKTUBHOCTU CEJIbCKOXO3SIMICTBEHHBIX YIO-
OUINA.

I'MO Taxke MOTYT CIIOCOGCTBOBATH Y/Iydllle-
HUIO KayecTBa MPOAYKLMH, UTO BaXKHO KaK C KO-
HOMUYECKOI, TaK U C TMOTPEOUTENbCKON TOo4YeK
3penus. Hampumep, reHeTMYECKM MOIAUGBULIIVIPO-
BaHHbIE PACTEHUs] MOTYT UMETh 6ojiee BbICOKME
MATaTeIbHBIE CBOVICTBA, YUV BKYC, GOPMY M
I[BET, UTO JejaeT uX 6oyee MpuBIeKaTETbHBIMU
st motpebuTeneit. Takke BO3MOXKHO CO3[IaHMe
pacTeHMit C yaydlleHHbIMM XapaKTepuCTUKaMM,
TakKMMM KaK YJAyYLIEHHBII CPOK XpaHEHUS WIN
YCTOMUMBOCTH K TPAHCIIOPTUPOBKE, UTO ITIOMOTaeT
UCK/TIOUMTD TIOTE€PU MPOAYKIMU U 06eCTIeunTh 60-
Jlee  CTaOWIBHBIN OCTYII K KadyeCTBEHHOI
nuuie [2].

VCTOYMBOCTD K 60IE€3HIM, BpeIUTEIISIM U He-
6J1arOMPUSITHBIM YCJIOBUSIM — 3TO TaKKe OJTHO U3
K/TI0YEBbIX MPEUMYIIECTB reHeTuyecku Moaudm-
nMpoBaHHbIX oprauu3smoB ('MO) B celbCKOM XO-
3stiicTBe. biaromapsi BHeceHUI0 MoguduKanuii B
reHeTMYeCcKuit MaTepuasl CeibCKOX035CTBEHHbBIX
KYJIbTYP, YUeHble MOTYT CO3[aBaTh pacTeHUs, KO-
TOpble 06/1afAI0T YIYUIIEHHOM YCTOMYMBOCTBIO K
6071e3HSIM, BpeAUTEISIM Y 9KCTPEMAaTbHBIM IIOTO/T -
HBIM YCJIOBUSIM.

TeHeTMuecku MOAUGUIVPOBAHHBIE KYJIbTYPBI
MOTYT ObITb 60JIe€e YCTOMUMBBI K Pa3JIMUHbIM 3260-
JIeBaHMSIM, UTO IIO3BOJISIET CHU3UTD MCIIOIb30Ba-
HUE XUMMWYECKUX NeCTUIUIOB, KOTOpblE MOTYT
ObITH BpEIHBIMU JIJISI OKPYKAOIIEH Cpeibl U 3/10-
pOBbsI UesoBeKa. Takke, MoauMdUKanIuuM reHOMa
MOTYT CO3[1aBaTh pacTeHMUs], yCTOUMBbIE K BpeJ -
TeJISIM, UTO CHUKAeT MOTPeGHOCTh B MHCEKTUIIU-
Iax. OTO He TOJbKO JKOJIOrMYecku Oosee
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6e30macHO, HO TAK)Ke MOKET CHU3UTD PACXO/Ibl Ha
XUMMuueckme 06paboTKM MmoJIeii.

Kpome Toro, I'MO MoryT OBITH CIIPOEKTUPO-
BaHBI TaK, YTOOBI YAYULIIUTh UX BbIKMBAEMOCTh U
MPOSYKTUBHOCTb B HEOIATOMPUSITHBIX YCIIOBUSIX,
TakMX KakK 3acyxa, HeJOCTaTOK NUTaTeIbHbIX Be-
IIECTB B IOYBe MJIM BBICOKME TeMIlepaTypbl. ITO
OTKDbIBaeT HOBblE BO3MOXXHOCTU [JISI CEIbCKOTO
XO03SI/ICTBA B pETMOHAX, Ile paHee ObUIO 3aTPyIHNU-
TeJbHO BBIPAIIVMBATh OIpeJe/eHHble KyJIbTypPbl
13-3a HeOIaronpUsITHBIX IPUPOTHBIX YCIIOBUIA.

Taxke CylecTByeT psifi SKOHOMUYECKUX BBITOJ
IJIST CeIbCKOXO3S/CTBEHHBIX TpeanpuaTuii. Bo-
nepBbix, MO MOryT yBeJIMYUTH YPOXKAMHOCTb U
VIYYIIUTh KayecTBO MPOAYKLMK. JTO O3HA4YaerT,
4yTO (hepMepbl MOTYUAIOT OOJIbIIe MPOTYKIIUU UIU
MPOJYKUMIO 60/iee BBICOKOTO KauecTBa 3a Te Ke
3aTpaThl Ha Pecypchl, TakMe Kak 3eMisl, BoJa U
yroOpeHusi. OTO He TOJBKO IIOBBIMIAET TO0XOJbI
(dhepmepoB, HO TaKKe MOKET MPUBECTH K yBeInue-
HUIO TIPEIJIOKEHUST Ha PhIHKE, UTO 6IarompusTHO
CKas3bIBaeTCs Ha IeHax Jj1s1 oTpedurereii [3].

Bo-BTOpbIX, ncnonb3oBanne 'MO moxeT co-
KPaTUTb pacxoAbl Ha MeCTULVAbI M MHCeKTULIUIBI.
ITockompKy reHeTHUeCckuM MOAUGUIIMPOBAHHbIE
KYJIbTYPbI 06/1a7al0T YCTOMYMBOCTBIO K O0OIE3HSIM
" BpeauTensim, bepmepam TpeGyeTcss MeHbllle X1-
MUUYECKUX 06pabOTOK I10JIeli, UTO MO3BOJISIET KO-
HOMMTb Ha 3aTpaTax Ha 3allUTy pacTeHUi. ITO
TaxKe CHIDKaeT HeraTMBHOE BO3[EVCTBME XVMU-
YeCKMX BeIlecTB Ha OKPYKAIOIIYI0 Cpeny.

Kpome Toro, MO MOTYT ObITb CITPOEKTUPO-
BaHbBl /I BBIPAIIMBAHUSI B HEOIArONPUSTHBIX
YCJIOBUSIX, TAKMX KaK 3acyXa UM HEIIOLOPOAHbIe
MMOYBBI. JTO JAeT CeIbCKOXO035IIICTBEHHBIM ITIpe[ -
NPUATUSM BO3MOXKHOCTb IMPOU3BOAUTH ypOXKayu
TaM, IJie paHee 3TO 6bLIO 3aTPYIHUTETHLHO WU He-
BO3MOXXHO. DKOHOMMYECKM 3TO O3HAvYaeT paclliu-
peHye 006J1aCcTy BbIpalMBaHus, MOBbILIEHNE Ge3-
OTIACHOCTY CeJbCKOTO XO3SIICTBA U 0OOYCIOBIMU-
BaeT HOBbIe PbIHOYHbIE BO3MOXHOCTH.

l'eneTnuecku MoOAMPULUMPOBaHHBIE KYIbTYPhI
MOIYT MMeTh HEraTUMBHOE BO3[EJICTBME Ha OKpY-
KawlIlylo cpeny. Hampumep, cyljecTByeT ormac-
HOCTb, YTO T'€Hbl, BHECEHHbIE B T€HEeTUYECKU MO-
IuduIpoBaHHbIe paCTeHMs, MOTYT pacIpocTpa-
HUTBCS Ha AVKNUE POACTBEHHbIE BUABI, YTO MOXKET
TIPMUBECTY K HEOOPATMMBbIM M3MEHEHUSIM B 9KOCHU-
CTeMax.

Kpome TOroO, mectMumiabl M TrepOMLINMIBI, UC-
M0Jib3yeMble B CBSI3U C TeHeTUYeCKu MoguduIn-
POBaHHBIMU KyJbTypaMM, MOTYT HETraTMBHO CKa-
3pIBATbCSl Ha OKpYXKalollell cpelie, BbI3bIBasl 3a-
Tpsi3HEeHMe IIOYBBI, BOABI U BO34yxa. JTO MOXXET
MIPUBECTY K NOTEHLMAIBHBIM YTPO3aM /IS XKUBOI
MIPUPOJIBI U YeJI0BEUYECKOTO 34,0POBbBS [4].

CyiiecTByeT 06€CIIOKOEHHOCTh BO3MOXKHBIM
BO3JENCTBMEM TEeHEeTMYECKM MOOUMUIIMPOBaH-
HbBIX OPTaHM3MOB Ha 3J0POBbe YesioBeKa U MoTpe-
outeneit. HekoTopble MCCIeIOBaHUS CBUIETEIb-
CTBYIOT O ITOTEHIMAIbHbIX HETATUBHBIX 3D derTax
I'MO Ha 300pOBbe, BK/II04Yasi BO3MOYKHbIE ajliepru-
yecKye peakuuu U OPyrue HeXeyaTellbHble I10-
CJIeACTBUS, XOTSI OpPYyruMe MCCIeLOBaHMUSI yKasbl-
BalOT Ha MX 6e30ITaCHOCTb.

Taxke BaKHO YUUTBIBATh, UTO IOSIBJIEHNE Te-
HeTMYeCKM MOIUGUIIMPOBAHHBIX IIPOAYKTOB B
MIPOJIOBOJILCTBEHHOI 1[elI MOKeT BbI3BaTh HEZO-
Bepue CO CTOPOHBI ITOTpebuTesieit 1 co3maTh Hera-
TUBHOE OTHOIIEeHMEe K TaKUM MPOAYKTaM, YTO B
CBOI0 OuepeAb MOXKeT MOBAUSITh HA SKOHOMUKY U
TIPUHSITYE MHHOBALIMIA B CEIbCKOM XO3SI/ACTBE.

[lpumeHeHMe TeHeTUYECKM MOAMMUIIMPOBAH-
HbIX KYyJbTYp MOKET IMOTEeHIMaJIbHO YTPOXKaTb
6MoI0TMYeCKOMY pasHoO6pasuio, Tak Kak BHecCe-
HMe U3MeHEeHUI B TeHOMbI pPaCTeHUI MOXeT TIpu-
BECTHU K yTpaTe HaTUBHBIX U TPAAUIIMOHHBIX COP-
TOB U COPHSIKOB. DTO MOXeT CO3JaThb HEpaBHOBeE-
CHe B 9KOCUCTeMaxX U YTPOKaTh BBDKMBAHUIO HEKO-
TOPBIX BUMOB, YTO OyOeT MMETh HOJITOCPOUYHbIE
TOCIeICTBUS 151 9KOCUCTEM U CEJIbCKOTO X0351¥1-
CTBa.

OTU MOTeHIMA/TIbHbIE PUCKU U HETaTUBHbIE 110-
CJIeICTBUS TPEOYIOT Cepbe3HOT0 U3YUEeHMs Y BHU-
MaHMs TIPY BHEIPEHUY TeHeTUYeCcKu Moaubuiu-
POBaHHBIX Ky/IbTYP. PalinoHanbHOE U OTBETCTBEH-
Hoe npuMeHeHMe 'MO MoOXeT MOMOYb CMSITYUTh
3TV PUCKM U MUHUMM3IUPOBATH UX HeEraTuBHOE
BO3/[IeiICTBME HAa OKPYXKAWIIYI0 Cpeny, 340pOBbe
yeji0BeKa 1 6uopasHoobpasue.

Koutponp kauectBa u 6GesomacHoctT I'MO-
MIPOOYKIMYM BK/IIOUaeT B ce6s HECKOIbKO MeXa-
HM3MOB. BO-IepBbIX, IIPOBOAUTCS J1abOpaTOPHOE
TectupoBanue 'MO-TIpOOYKTOB AJiSI BBISIBIE€HUS
M3MeHeHMU B X TeHeTUUYeCKoli CTPYKType

Kpome TOro, mnpoBOOSTCS 9KOIOTMYECKUE
olLieHKM BosaeicTBus IMO-npoayKuumu Ha OKpY-
SKAIOIYI0 cpeny M 6uopasHoobpasue. ITO BKIIO-
YaeT OLIeHKY PUCKOB JJis1 3KOCUCTEeM, IMOTEeHLV-
aJbHYI0 YTPO3Y IJIsI OIMKOPACTYIIUX BUIOB U BO3-
MOSKHBIE TIOCTIEACTBUS Uil TIPUPOIHBIX CO00-
11eCTB.

Takke HEOOXOOAMMO 00eCIeUnTh MOHUTOPUHT
I'MO-npoayKTOB Ha 3Tare Mpou3BOLCTBA, TPAHC-
MTOPTUPOBKM U peanusalyy, YTo6bl rapaHTUPO-
BaTh UX COOTBETCTBME CTAHIAPTAM 6€301acHOCTH
u KauectBa. OpraHusanyuy, 3aHMMaIIMecs: KOH-
TpojieM u peryaupoBanueM ['MO-mpogykuuu,
IO/DKHBI YCTAaHABAMBATb YETKME MPOTOKOJIbI Te-
CTUPOBAHMS ¥ MOHUTOPUHTA, YTOOBI MpeIoTBpa-
TUTH HeJOOPOCOBECTHOE ITPOMU3BOJICTBO U PACIIPO-
crpaneHre [MO-IpOAyKTOB.
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lF'ocymapcTBeHHBIE OpPTraHbl UIPAIOT KIYEBYIO
ponp B KOHTpone u peryaupoBanum ['MO-
nponykuuu. OHM yCTaHABAMBAOT HOPMATUBBI U
CTaHIApPThl 6€30TacHOCTM [JISI MPOU3BOMACTBA U
MapkupoBku 'MO-MIpPOAYKTOB, a TaKKe KOHTPO-
JIMPYIOT UX COOTBETCTBYE YCTAHOBJIEHHBIM TPe6O-
BaHMSIM.

HopmatuBHO-IIpaBoOBOE peryinupoBaHye BKIIO-
yaeT B Ce0SI MPUHATHE COOTBETCTBYIOIINX 3aKO-
HOB, [IOCTAHOBJIEHUI U YKa30B, KOTOPbIE Peryyin-
PYIOT NPOM3BOACTBO, TPAHCIIOPTUPOBKY, XpaHe-
Hue u peanusauuo [MO-nipoayKuuu. T HOpMa-
TUBBI TaKXe YCTaHaBIMBAIOT MPOLELypPbl JULEH-
3MPOBaHMS U CePTUOUKALNMM [JIST TTPOU3BOIUTE-
neit u pUcTpu6HI0TOPoB I'MO-TIPOTYKTOB.

l'ocymapcTBeHHBIE OPraHbl JOJKHBI OCYILECTB-
JISITb PeryisipHblii MOHUTOPUHI U MHCIIEKLIUU
MpeATpuUsITHii, 3aHUMAIOIIUXCS TPOU3BOACTBOM
I'MO-npoayKuuu, IJist IPOBEPKU UX COOTBETCTBUS
YCTAHOBJIIEHHBIM  cTaHzaprtam. OHM  Takke
IOJIKHBI TTIPOBOJIUTH aHAIU3 PUCKOB U pa3pabaThi-
BaTh peKOMeHJaluu Mo obecreyeHuo Hesorac-
HoCcTU U KayectBa [MO-nipogykuum.

[Tpu nopgBemeHMM UTOTOB MUCIOAb30BaHMs MO
B CEJIbCKOM XO3SACTBE MOXXHO BbIJE/JNUTh KAk ero
MPenMYyIIecTBa, Tak U pucku. Cpeau OCHOBHBIX
MPEeVMYIILECTB MOXXHO OTMETUTD yBeIMYEHME YPO-
SKalfHOCTH, YCTOYMBOCTD K 60JI€3HSIM U BpeauTe-
JISIM, a TaKKe pa3BUTHE HOBBIX COPTOB CEIbCKOXO-
39ICTBEHHBIX KyAbTyp. OHAKO, psf, dKOJI0TUYe-
CKUX, 5KOHOMMUUYECKUX M COLMAJIBHBIX DPUCKOB
TaKke HEOOXOIMMO YUMTHIBATD IIPU MUCIIOIb30Ba-
Huy MO, BRiIIOUasl BIMSIHME Ha 6GMOpa3HOOOpa-
31e, MOTeHUMaIbHble PUCKU OJIS1 3I0POBbS YeJIO-
BeKa, a Takke 3KOHOMUYECKME TOCTeACTBUS OIS
MaJIbIX PepMepPCKUX XO3SICTB.

B cBeTe 3TUX MpeuMYIIECTB ¥ PUCKOB, BasKHO
MIPOMIOJIKATD MCC/IeTOBaHMS U Pa3paboTKu B 06/1a-
¢t TMO, uTo6bI 06eceunTh 6asaHc MEXIY IO-
BBIIIEHVEM YPOKAMHOCTY M 6e30IaCHOCThIO [IJISI
OKpYyKalolllell cpeibl 1 4eI0BeYeCcKoro 340POBbSI.
Bynyine vccnemoBaHys OJO/DKHBI YIS Th BHUMA-
HMe yTyJllleHUIO MeTOA0B TeCTUPOBAHUS U MOHU-
topuHra I'MO-mpomykiuu, paspaboTKe HOBBIX
TEXHOJIOTUI [IJIST YCTOUYMBOTO CEJIbCKOTO XO3sIii-
CTBa, a TaKKe aHAIU3y AOJTOCPOYHBIX TMOCIEN-
cTBUIt Mcrnonab3oBauus 'MO 11 9KOCHCTEM U 00-
IIIeCTBA B I1€JIOM.
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IN AGRICULTURE: ADVANTAGES AND RISKS

Abstract. This article provides an overview of existing data on the use of genetically modified organisms (GMOs)
in agriculture. It examines the main advantages of this approach, such as increased resistance to diseases and
pests, increased yields and improved product quality. The potential risks associated with the effects of GMOs on the
environment, human health and biological diversity are also analyzed. The article focuses on the need for a deeper
study of the long-term effects of the use of GMOs in agriculture and the development of strict measures to control

and regulate this process.
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CVJITBITOBA XaBa AciaHrupeeBHa
CTyJleHTKa Kadenpbl arpouHKeHepUH,
WHrymickuii rocymapcTBeHHbIl yHUBepeuTeT, Poccus, r. Marac

OLIEHKA 3®®EKTUBHOCTHU U 3KOJIOTUYECKOM YCTOMUNBOCTU
VMHHOBAIIMOHHBIX METOJ0B IITMTAHUA 1 YXOIA 3A CKOTOM

AHHOmMauus. [[aHHas cmamos NOCBAWEHA OYeHKe IPhekmusHocmu U IK0J102UUecKoll ycmotiuueocmu UHHO-
8AYUOHHBIX MeM0008 NUMAHUs u yxoda 3a ckomom. B xode uccnedosarus Obliu NPOAHATUIUPOBAHbI PA3IUUHDIE
UHHOBAUUOHHbIE N0OX00bI K KOPMJIEHUK U YX0OY 3a CKOTNOM, 8KJIIOUAS HOBble MEMOObI KOPMJIEHUS, YC108Usl codep-
HCAHUS, BeMePUHAPHblE NPAKMUKU U YX00 3d HUBOMHbIMU. HIcCnedo8aHue 8KII0OUAN0 OYEHKY NPOU3800CMBEHHOI
ppexmuerHocmu, maxkyrw Kaxk yposeHb NpooykKmMueHOCMU U 300p08bs HUBOMHBIX, A MAKME IKON0ZUUECKYHO
YCMotiuueocms, yuumol8ds pakmopwl, C6s3aHHble C UCNONB30BAHUEM PeCyPCo8, 8bI6pocamu U 00WUM 8UsSHUEM
Ha okpyxcarowyio cpedy. ITonyueHHble pe3yabmamst N03801210M cOenams 8618006l 0 8USHUU UHHOBAUUOHHbBIX Me-
mo0doe Ha Npou3800CMEeHHble NOKA3Amenu u ycmoliuueocms, a maxxce yKassleaiom Ha nepcnekmuesl NpumeHe-

HUs HO8bIX N00X0008 8 MLU8omHosodcmae.

Knrouesste cnosa: OU€EHKa, 3(17(17€Kmu6HOCmb, JKoJ102uueckas ycmoﬁuueocmb, UHHOB8AUUOHHbLE Memoabl, nu-

madue ckoma, yxoa 3d CKomom.

MeTO,ZLbI KOPMJIEHMSI CKOTa BKJIIOUAIOT B CeOst
pasinyHble MOAX0bI, TaKMe KaK:

—  TpaguIMOHHBIA BBIIIAC Ha IACTOMINAX,
KOT[a CKOT MUTAEeTCs HaTypaJlbHOM pacTUTENbHO-
CThIO.

—  MHcronb3oBaHue pasjiMUHbIX KOPMOBBIX
n06aBOK, TaKUX KaK CUJIOC, CEHO, 3epHO, KOMOM-
KOPMBI, a Takke crelyuanu3MpoBaHHble KOpMa B
3aBUCUMOCTY OT BO3pacTa, (U3NOIOTUIECKOTO
COCTOSIHMSL U 11eJieii pa3BefeHus CKOTa.

— VHTeHCHBHOe KOpPMJIeHME C MCIIOIb30Ba-
HMEM COBpPEMEHHbIX KOPMOBBIX TEXHOJIOTHIA,
BKJ/IIOUasi OMOTEeXHOJIOTUM, TOUHOe 3eMJIefiesine U
s derTUBHOE yIIpaBaeHue panuonamu [1].

BHenpeHne MHHOBAIIMOHHBIX METOIOB KOPM-
JIeHUs CKOTa MOXeT OKa3aTh 3HAUUTEeNbHOEe BINSI-
HMEe Ha TPOM3BOACTBEHHbIE TOKa3aTeiay, TaKue
KaK YpOBeHb NPUPOCTA XXUBOJ MaccChbl, TPOU3BO/I-
CTBO MOJIOKA, SIUI U MscCa, a TakKe I3KOHOMUYe-
CKy10 3(pheKTUBHOCTD MPOM3BOACTBA. IHHOBAIIM-
OHHBIE METOJbI MOTYT CIOCOGCTBOBATH YJTydUIlle-
HMIO KauecTBa MPOAYKIIMM, CHIDKEHUIO 3aTpaT Ha
KOpMJIeHMe, YIY4IIeHUI0 MUTATEeIbHbIX XapaKTe-
PUCTUK KOPMOB M 0O6IIEMY 6J1arOCOCTOSTHUIO SKV-
BOTHBIX.

[lnTaHMe ckOoTa UrpaeT BaXKHYIO POJIb B 9KOJIO-
IMUYeCKOM YCTOMNUYMBOCTU CeIbCKOTO XO3SJCTBA.
Vicrionb3oBaHue 3(pheKTUBHBIX METO/IOB KOpMJIe-
HUSI MOXKET CII0COOCTBOBATH COKpAILlEHUIO Hera-
TUBHOTO BO3[elCTBUS CKOTOBOACTBA Ha OKPYKa-
IONIYIO Cpefy, YMEHbIIEHNIO BBIGPOCOB MapHUKO-
BBIX Ta30B, ONTUMM3ALUM TOTPe6IeHMsT BOTHBIX

pecypcoB ¥ CHIDKEHMIO 3arpsi3sHEHMUsI IIOYBBI.
BHenpeHMe MHHOBAILMOHHBIX METOJOB MHUTaHUS
MOJXKET CIIOCOOCTBOBaTh CO3LAHMIO Oojiee 3KOJO-
TMYeCK! YCTOMUMBBIX CUCTEM CKOTOBOJCTBA.

AHanu3 coBpeMeHHbIX METOIO0B yX0Ja 3a CKO-
TOM BKJIIOYAeT B cebs M3yueHMe pasInyHbIX MOJI-
XO/IOB, HaIlpaBJIeHHBIX HA ObecrieyeHye 3/[0POBbs
" 61aroMOTyuns JKMBOTHBIX, & TAKKE HA ITOBBIIIe-
HMe MIPOU3BOACTBEHHOI 3 PEeKTUBHOCTH.

1. Wcrionb3oBaHe COBpeMEHHbBIX TeXHOJIOTUI
B yXO[le 38 CKOTOM:

—  MOHUTODUHT 310pPOBBS CKOTA C TOMOILBIO
TEXHOJIOTUI pacrio3HaBaHUsI U OTCIAEXKMUBAHMS

—  ABTOMaTHU3alIMs MPOLECCOB YOOPKU U 06-
CJTYSKUBAHUS CKOTA

—  IlpumeHeHMe COBpeMeHHBIX METOJOB M-
arHoCTMKM 60sie3HeN U TpaBM [2]

2. [IpoaBMHYTBIE CUCTEMBI KOPDMJIEHUS U T0Oe-
HUSL:

— Hcnonb3oBaHMe KOMITBIOTEPHBIX CUCTEM
yIIpaBJIeHMs pallIOHaMU

—  ABTOMAaTU3MpOBAHHbBIE CUCTEMBbI IIOEHUS
VI KOpMJIEHUS

— Hcnonp3oBaHue  crenmanu3MpoOBaHHBIX
M06aBOK B KOpMax JJIsl ONTUMU3AIUU TTUTATEb-
HBIX XapaKTepUCTUK

3. VYnydileHue yCJIOBUI COOEPXKaHUSI U TUTU-
€HBI:

— IIpumeHeHMe COBpeMEeHHBIX CUCTEM BeH-
TWISLIUA U KIMMAT-KOHTPOJISI B IOMEIIeHUSIX [T
CKOTa
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—  PaumonanpHOe MCHOJb30BaHMe 06pabdo-
TaHHBIX MOJCTUIOK ¥ YTUIU3ALUS OTXOIOB

—  IlpumeHeHMEe MHHOBALMOHHBIX CIIOCOOOB
60pBOBI C TapasUTamMu U 60JIe3HIMMU

4. DproHOMMYeCcKMe ¥ ITUYECKIE aCTIeKThI:

— PaspaboTka COBpeMEHHBIX KOHCTPYKI[MIA
SKVJTBIX TIOMEIIeHMIA ¥ 3aTOHOB J1JISI OTITUMAaJIbHOTO
Kom@opTa ckoTa

—  CobmoeHe CTaHAAPTOB 6JIATOTIONYUMS
SKUBOTHBIX U 3TUUYECKUX TIPUHIIUIIOB B yXO#e 3a
CKOTOM.

AHanm3 cOBpeMeHHbBIX METO/IOB yX0Za 3a CKO-
TOM IT03BOJISIET BbISIBUTD IIPEMMYIIECTBA KaXKIOTO
TOAX0MNa M OIpeneuTb HampaBAeHus AJIsS YiIyd-
IIeHMsT yXOJa 3a CKOTOM B COBPEMEHHBIX YCJIO-
BUSIX.

BHenpeHMe MHHOBAIIMOHHBIX METOJOB B yXO/Ie
3a CKOTOM OKa3bIBAeT 3HAUUTEIbHOE BAMSHIME HA
3[I0POBbe XKMBOTHBIX M ITPOM3BOMICTBEHHBIE pe-
3ynbTaThl. Hike mpuBedeHbl OCHOBHbIE aCIIEKThI
9TOTO BIUSIHUS:

1. 300pOBbE KUBOTHDIX:

—  VYiyumieHue KayecTBa KOpMJIEHMS GJaro-
Iapst HOBBIM TEXHOJIOTHUSIM ITO3BOJISIET 00ECTIEUNTD
SKMBOTHBIX ONTYMAIbHBIM PallIOHOM C HEO6XOI -
MBIM COZepKaHMEeM ITUTATENbHBIX BEIIEeCTB, UTO
CIIOCOOCTBYET YAYUIIEHMI0 UX (PU3UUECKOTo Co-
CTOSIHUSI U UMMYyHMTeTa [3].

—  IlpumeHeHMe COBpEMEHHBIX METOIOB JTU-
arHOCTUKM ¥ MOHUTOPMHTA 3J0POBbS ITO3BOJISIET
OTIEPATUBHO BBISBIISATH 3a00I€BaHMUS U IPOBIEMBI,
YTO CIIOCOOCTBYET CBOEBPEMEHHOMY BMeIIaTeb-
CTBY ¥ YMEHbIIIEHUIO p1CKa 3a60/1€BaEMOCTH.

—  Hcnonb3oBaHMe COBPEMEHHBIX CUCTEM
KOHTPOJIS 32 YCIOBUSIMM COIEPSKaHMSI Y TUTYEHO
TIOMeIlleHUiT CHMXKAaeT PUCK BO3HUKHOBEHMS
cTpecca 1 3a601eBaHMi1 Y SKUBOTHBIX, CITOCOOCTBYS
MX 0011eMYy 6J1aromoyumIo.

2. [Tpou3BOACTBEHHBIE PE3Y/IbTATHI:

—  TloBbimenne 3¢pGHeKTUBHOCTY KOPMIIEHUS
¥ UCIIOJIb30BaHME VHHOBAaIIMOHHBIX KOPMOBBIX
I06aBOK OKa3bIBAET MOJIOXKUTEIbHOE BIMSHME HA
YCBOSIEMOCTbD IMUTATETbHBIX BEMIECTB U POCT CKOTA,
YTO B UTOTE YAyUIIaeT MPOU3BOICTBEHHbIE ITOKA-
3aTejn.

— ABTOMaTu3alusl TIPOLIECCOB IIOEHUS U
KOPMJIEHMS TI03BOJISIET ONTUMMM3MPOBATh Pacxof,
PEeCYpCcoB ¥ YMEHBUIUTb TPYHA03aTPaThl, UTO CIIO-
COOCTBYET MOBBINIEHNI0 3(DPERTUBHOCTY ITPOU3-
BOJICTBA.

—  CobmomeHne COBpeMEHHBbIX CTaHIapTOB
TI0 COIEePIKaHUIO CKOTa CIIOCOGCTBYET YIYUIIEeHIUIO
KayecTBa MsICa, MOJIOKA M [APYTUX ITPOSYKTOB

SKMBOTHOBOJICTBA, YTO BJIMSIET HA X KOHKYPEHTO-
CITOCOOHOCTD Ha PHIHKE.

TakuM 06pasoM, MHHOBALIMOHHbIE METOObI B
yXo/le 38 CKOTOM OKa3bIBalOT KOMILJIEKCHOE BJIMSI-
HMe Ha 3J0pOBbe KMBOTHBIX U ITPOM3BOACTBEH-
Hbl€ Pe3y/IbTaThl, CIIOCOOCTBYS YIyUIIEHUIO YCIIO-
BUiT cOfepsKaHMsI JKUBOTHBIX U TIOBBILIEHUIO 3¢-
(eKRTMBHOCTM >KMBOTHOBOAYECKOTO ITPOM3BO/I-
CTBa.

[IpmeHeHVe WHHOBALIMOHHBIX METOMIOB B
CeJIbCKOM XO3SJCTBe CErofgHs UrpaeT BaskKHYIO
posib B yimyurieHun 3bEeKTUBHOCTY ITPOU3BOJI-
CTBA, YBEJIMUYEHUM YPOXKANHOCTU U YIyUII€HUU
KauecTBa MPOAYKIMU. PacCMOTpUM BbISIBJIEHHbIE
TeHIeHIIUM, TIPO6JIeMbI U TIepCIIeKTUBbI BHEIpe-
HMS MHHOBAILIMIA, a TAKKe POJIb rOCyaapCTBEHHOM
MTOAIEPKKM B 3TOM obmactu [4].

CoBpeMeHHOe CeJIbCKOe XO3S/ICTBO CTaJKMUBa-
eTCcsl C PSIIOM BaskKHBIX TEHIIEHLMI B 061aCTy MH-
HOBaIlMii. ATO BKIKOYAET B CeOSI POCT MHTEpeca K
uMGpOBU3ALNM CEJTbCKOTO XO3SiCTBa, pPa3BUTHE
YMHBIX CeJIbCKMUX T€XHOJIOTUH, a TaKKe TOBbIIIEeH-
HBIIi CIIPOC HA OpPraHMYecKylo IMPOAYKINIO U
YCTOMUMBBIE METOAbI TPOM3BOACTBA.

OpHO¥ U3 TTIaBHBIX MTPO0JIeM BHEIPEHMS MHHO-
BallMii B CeJIbCKOM XO3S/CTBe SIBJISIETCSI T€XHOJIO-
IMYeCKuit pa3pbiB MeXIy COBpeMEHHbIMU pellie-
HUSIMU UM TEeKYIIMMU MeTOoJamMu TPOU3BOICTBA.
DTO TpebyeT 3HAUUTETbHBIX MHBECTUIINIT B 00yUe-
HMe U TepeobopynoBaHue, YTO MOXKET OKa3aThCs
HeIIOCUJIbHOM 3aJadeli 41 MaJbIX CeJIbCKOXO03SIi-
CTBEHHBIX mpeAmnpusaTuii. OgHaKo, MepPCIIeKTUBBI
BHEJIPEHMSI MHHOBALMII BKIIOYAIOT ITOBBIIIEHME
IIPOM3BOAUTEIbHOCTH, COKpallleHMe 3aTpaT U I0-
BBIIIIEHVE KOHKYPEHTOCIIOCOOHOCTY CeIbCKOXO-
3S/iCTBEHHO MPOAYKIIUM.

T'ocymapcTBeHHas MOAIepsKKa UTpaeT BaskHYIO
pOJib B CTUMYJIMPOBAHMM BHEJpEeHMST MHHOBAIMI1
B CeJIbCKOM XO3SI/iCTBe. DTO BKJIIOUAaeT B ceb6s
TpeocTaBjieHue IPaHTOB U CyoCUauii IIs paspa-
O0TKM U BHEIPEHMS HOBBIX TEXHOJIOTMI, 0Oyue-
HMEe CeJIbCKOX03S/ICTBEHHBIX PAOOTHMKOB, a TAKKE
cosmaHue 67arONPUSTHOTO 3aKOHOJATeIbHOIO U
9KOHOMMYECKOTO OKPY>KeHUSI AJ151 MHHOBAIUIA.

Takum 00pasoM, IpUMeHeHMe MHHOBAIIMOH-
HbIX METOJIOB B C€JIbCKOM XO03SI/iCTBE MeeT O0JIb-
101 MOTeHIMA AJIs1 YIydIlIeHNUsI TPOM3BOACTBA U
KauecTBa nMpoaykuuu. OIHaKo, IJis yCIelHOM! pe-
anuMs3aluy 3TOTO IOTeHIKaja HeoOGXoduma IIOof-
Ilep>KKa CO CTOPOHBI rOCYIapCcTBa U pa3BUTHUeE UH-
bpacTpyKTyphl 111 BHEIpPEHMUS HOBBIX TEXHOJIO-
UL,
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ASSESSMENT OF THE EFFECTIVENESS AND ENVIRONMENTAL
SUSTAINABILITY OF INNOVATIVE METHODS OF NUTRITION
AND LIVESTOCK CARE

Abstract. This article is devoted to evaluating the effectiveness and environmental sustainability of innovative
methods of nutrition and care of livestock. The study analyzed various innovative approaches to feeding and caring
for livestock, including new feeding methods, housing conditions, veterinary practices and animal care. The study
included an assessment of production efficiency, such as the level of productivity and animal health, as well as
environmental sustainability, taking into account factors related to resource use, emissions and overall environ-
mental impact. The results obtained allow us to draw conclusions about the impact of innovative methods on pro-
duction performance and sustainability, and also indicate the prospects for the application of new approaches in
animal husbandry.

Keywords: assessment, efficiency, environmental sustainability, innovative methods, livestock nutrition, live-
stock care.
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IKOJIOI'UA,
IIPUPOAOIIOJIB3OBAHMUNE

HAPBATKUHA Bepa AnapeeBHa
CTYHEeHT (aKybTeTa SKOJIOTUM U TIPUPOO00XPAHHOI NesITeIbHOCTH,
Poccuiickuit rocymapCTBeHHBIN COLMAIbHBIN YHUBepCUTeT, Poccus, r. MockBa

VCITIO/Ib30BAHUE PECYPCOB HAIIMOHAJIBHOT'O ITAPKA
«JIOCUHBIN OCTPOB» r. MOCKBbBI J1JIS1 ITIOBBIIIEHNS 9KOJIOTUMYECKO
I'PAMOTHOCTU 1 KVYJIbTYPbI HACEJIEHUSA

AHnHomauus. Hacmoswjas Hayunas cmames uccnedyem 803MOXCHOCIU UCNOJIb308AHUSL YHUKAIBHBIX NPUPOO-
HbIX pecypco8 HAUUOHANbH020 napka "JIOCuHblil 0cmpos8” ¢ Yenvio No8slUeHUs] IKOI02UUECKOl 2pamomuocmu u
Ky7bmypbsl HaceneHusl. ABmopsl npednazaiom KOHKpemHble Mepsl U NPO2PaMMbl, HANPAsIeHHble HA NpUsJieUeHue
06ujecmeeHHOCMU K AKMu8HbIM delicmeusim 8 chepe COXpaHeHUs: NPUPOOHO020 HACedUs U pa3sumus IKonozuye-

CK020 CO3HAHUSI.

Kniouegbsle cnosa: HayuoHAnbHbIl NApK, IKon02UHeCKOe 00pa3os8aHue, 0c060 0XpaHsemble NpUpooHsle meppu-

mopuu.

I/Is—aa YTPO3bl MCUE3HOBEHMSI YHUKATbHBIX BU-
0B (opbl U dayHbI TIOIAbMU ObLTIO IIPUHSATO
peleHe 0 CO3AaHnM 0C000 OXpaHSIeMBbIX TPUPOI-
HbIX TeppuUTOpuii. [T 3TOro, MeCTOOOUTaHUS
VHUKQJIbHBIX PACTEHUI U KUBOTHBIX OBLIM Orpa-
HUYEHbI JJISI MHOTMX BUJIOB UeiOBeueckoit mesi-
TEJIbHOCTH. DTO IMMO3BOJIMJIO 3aMeIJIMTh COKpale-
HUe, a B MMOCJIeICTBUM aske BOCIIOMHUTb HEKOTO-
pble TOMYJISIINA U BUABI B X M3HAYATBHOM cpefe
06UTaHUs, HO ION MPUCMOTPOM KOMITETEHTHBIX
CIIeLIMAIACTOB.

Llenbio paboThI SBISIETCST M3ydYEHME pPecypcoB
HaIlMOHAJTBHOTO IapKa «JIOCHMHBIN OCTPOB» IJIS
TTOBBIIIEHUS 9KOJIOTMYECKOY TPAMOTHOCTY U KYJTb-
TYpbI HaceJIeHMs.

IJis DOCTVDKEHMSI TIOCTaBJIEHHOM Lieu ObLIn
oIpe[ie/ieHbl CIeAyIoNMe 3a1aumn:

1. HU3yuuTh yKe CyIIeCTBYIOIIYI0 6a3y B 06-
JIACTM 9KOJIOTMYECKOTO TYpM3Ma ¥ ITPOCBEIleHMSs
Ha OCHOBe OMUIMAILHOIO CaiiTa HAIMOHAIbHOTO
rnapxa;

2. OueHUTb CTeleHb Pa3BUTOCTU 3KOJIOTO-
MIPOCBETUTEJTBbCKOV IeSITeTbHOCTY Ha TEPPUTOPUN
HaI[MOHAJIBHOTO TapKa;

3. IlpenyioxxuTsb IyTU OJIS JaJIbHENIIEro pas-
BUTUS 3KOJIOTO-TIPOCBETUTETBCKOM eI TeTbHOCTY
Ha OCHOBE PeCcypCcHOro MOoTeHIMaa rapka.

Mamepuans u memodsl. B JaHHOIT cTaThe OBLIN
TIpYMEHEHBI CJIeNYI0IINe METOLbI:

1. Craructuyeckoe Hab0meHNe;

2. AHaiIu3 U CUHTE3;

3. CucTeMHbI MOAX0/;

4. Co6op paxToB.

OcHosHas uacms. HauyoHanbHbINM mapk "Jlocu-
HBII OCTPOB" — YHUKAJbHBIN YTOIOK IPUPOIBI, KO-
TOPBII IpefJjaraeT He TOIbKO OXpaHy U COXpaHe-
HMEe 3KOCUCTEMbI, HO M SIBJISIETCSI MOIIHOI IIIO-
I1a/IKO¥ AJ151 TIOBBIIIeHMS 9KOJIOTUYEeCKO rpamMoT-
HOCTU U KYJIbTYPBI HaceneHus [3].

[Tapk, pacmonOXXeHHbII B 3alagHOM 4YacTu
CTpaHbl, 60raT pasHoobpasmem Gaopbl U GayHbI.
OH — UCTOYHMK BIOXHOBEHMSI U 3HAHUI, KOTOPBIN
crioco6cTByeT (OPMMPOBAHMIO INTyOOKOTO MOHM-
MaHMSI YeJIOBEKOM OOIIECTBA U IMTPUPOIBI.

OpHOM M3 caMbIX 3HAUYMMBbIX M HaCBIIIEHHbIX
MporpamMm, peajan3yeMbiX B MapKe, SIBJISIeTCS 3KO-
joruyeckoe obyuenue. Ha oduimanbHoM calite
HallMOHA/IbHOTO Tapka MpeAcTaBieHo 14 3KCKyp-
cuii [1], LeHbI Ha KOTOPbIE SIBJISIIOTCS AOCTYITHBIMU
MMpakTU4YecKu Ajs Bcex. IIporpaMMbl 3KCKYpPCUit
paccuMTaHbl Ha pasjiMyHble MHTEpechl M Ha pas-
Hble BpeMeHa rofma. MoxkKHO IMOHa6/MI0gaTh 3a MTH-
1aMu, MMOCETUTD JIleHIpapuii, JIOCUHYIO
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O6MOCTaHIINIO, PA3JIMYHbIE IKOJIOTMYECKMe Maplii-
PYTBI, @ TaKKe 3THOTrpadUUeCcKye SKCKYPCUN.

Kpome sxrcKypcuit MOXKHO IMOCETUTb MapIIPyThI
Ha Gaifmapkax, pasJInJHble MacTep-K/Iacchl, KOH-
HbI€ JIBOPbI, UTPOBBIE ITPOTPAMMBbI U TMKHUKOBbBIE
MecTa. bBiaromapsi MOmOOHBIM MepOINPUITUSIM
HacejieHNe MoTyJyaeT Heo6X0JMMble 3HAHMS O 3Ha-
YUMOCTY 61OpasHoo6pasysi, 6epesKkHOro OTHOIIe-
HMSI K OKPY>KAIOIIEe cpefie M MeTOAAxX e€ CoxpaHe-
HMSI. YIACTHUKM OKa3bIBAIOTCSI B OKPYKEHUU Y-
BUTEbHOV NPUPOLBI, UTO TO3BOJSIET UMM Jerye
BOCITPMHMMATD ITOTyyaeMyto nHbopmanmio [2].

HammoHanbHbIi apk "JIOCMHBIN OCTPOB" TAKKE
TpeloCTaB/isieT BO3MOXHOCTb JJISI TIPOBeNeHMs
KYJIbTYPHBIX M pa3BjieKaTeJbHbIX MepOIpUSITUL,
CITOCOOCTBYIOMIMX MTPUBAEYEHNIO BHUMAHUS U VH-
Tepeca K HaclaeAui0 MeCTHOCTU. 34eCh OpraHu30-
BBIBAIOTCS BBICTABKM, (PeCTVBA/IN, KOHIIEPTHI U Te-
aTpajabHble TOCTAaHOBKM, KOTOPbIe He TOIbKO pas-
BJIEKAIOT, HO M OCBEUIAIOT TeMY 3KOJIOTUU U ee
CTOJIb B&YKHOE 3HaUeHMe IJ1s1 K&KIOTO YeaoBeKa.

Kpowme Toro, napk siBisieTcsi LJOMOM JJ151 TpOBe-
IeHMs] Hay4yHbIX MCC/IeOBAaHMUII U BBITIOTHEHUS
HayYHBIX paboT ITO BOIIPOCAM OXPaHbI MIPUPOIIbI U
ee BJIMSIHMS HA yejloBeKa. YUeHble U CIIelMaICThl
pa3pabaThiBAIOT KOHLIEMIIMMY ¥ METOAbI yIIpaBiie-
HUs 6MOpa3sHOO6GpasueM, a TaKKe U3yJyaloT BINSI-
HMe 4YesIOBeUecKoil OesiTeIbHOCTM Ha OKpYsKalo-
myio cpeny. Mix paboThl CITOCOOCTBYIOT ITOBBIIIIE-
HMIO YPOBHS 3KOJIOTMUECKO TpaMOTHOCTU U CO-
3HaTEeIbHOCTY HaceleHMUs.

HanmoHanbHbIi mapK "JIOCMHBIN OCTPOB" SIBJISI-
€TCSI YHUKATbHBIM ITPUPOSHBIM KOMILIEKCOM, cOe-
peramimMM MHOKECTBO BUIOB (uiopbl 1 ¢dayHbl, a
TaKkke O0OJAJAOIIMM BBICOKMM 3IKOJIOTUUECKUM
noteHiyanioM. OgHako, g c6aJaHCUPOBAHHOTO
pasBUTKSI TMPUPOLOOXPAHHON [OeATeNbHOCTU B
paMKax IMapka, Heo6X0IUMO MPOAODKUTh aKTUB-
HYI0O 3KOJIOTO-TIPOCBETUTENbCKYI0 pabory. ITO
TO3BOJIUT He TOJIbKO 0CO3HAaHHO UCI0b30BaTh pe-
CYpChI TapKa, HO U CIIOCOOCTBOBATH (POPMUPOBA-
HMIO 9KOJIOTMYECKOI KYJbTYpbl M OTBETCTBEHHO-
CTU y TIoceTuTened [5].

B nepBYylo ouepesb, pa3BUTHME IKOIOTO-TTPOCBe-
TUTEIbCKOM IesiTeTbHOCTY AO/KHO BKIIOYATh CO-
31aHue MHGOPMAIIMOHHBIX I[eHTPOB U MHTEpaK-
TUBHBIX BBICTABOK Ha TEPPUTOPUM MapKa. ITU
LIEHTPbI He TOAbKO YKaKyT MOCETUTENSIM Ha 3Ha-
YMMOCTD MPUPOLHOTO KOMILJIEKCA U er0 YHUKAJb-
HbIX 0COOEHHOCTE, HO ¥ TIO3BOJISIT Y3HATD O MPU-
pPOIIOOXpAaHHON JesaTelbHOCTH, IIPOBOAMMOI B
napke. Uepes mocelieHye BbICTaBOK U MHOOpMa-
LMOHHBIX L[EHTPOB, MOCETUTENN CMOTYT pacCLIu-
PUTH CBOM 3HAHMSI O MeCTHOI (ope u dayHe, a

TaKke OCO3HATh HEOOXOOMMOCTh €€ COXpaHe-
HuA [4].

IMoMuMO MHGOPMAIIMOHHBIX IIEHTPOB, CJIEAYET
paspaboTaTh yueOHbIe TPOTrPaMMBbI [JIsT IITKOJIbHU-
KOB U CTYy€HTOB, KOTOPbIe OYIYT OPMEHTUPOBAHBI
Ha BOCITUTAHME JKOJIOTMYECKON KyIbTypbl U aK-
TUBHOE Yy4YacTHe B OXpaHe IPUPOTHOTO KOM-
TJIeKca. OTU IMIPOrpaMMbl MOTYT BKJIIOUATh SKCKYP-
CUY TIO TTapPKY C OIBITHBIMY TMIaMM, OpPTaHM3aLII0
ITOJIEBBIX TPAKTUK M IKOJIOTMYECKMX Jiarepei, a
TaKoKke MPOBeAeHMEe MHTETPUPOBAHHBIX YPOKOB B
IIKOJIaX, TAe YYEHUKM CMOTYT HaOIomaTh U U3Y-
YyaThb MECTHYIO QUIopy U (ayHy Iof, PyKOBOACTBOM
crienanuctoB. Takas cucTeMa paboOThl ITOMOXKET
chopMUPOBaTh Y MOJIOAEXY IOHMMAaHME U JII0O0Bb
K IPUPOJe, a TAaKKe MOTUBALIMIO K CAMOCTOSITENb-
HOMY YYaCTHMIO B MPUPOIOOXPAHHON MeSITebHO-
CTH.

OoHMM U3 KIIOUEBbIX HAIIpaB/IeHUI pasBUTUS
9KOJIOTO-TIPOCBETUTENbCKOI  [IeITeTbHOCTM B
mmapke OO/DKHO CTaTh aKTMBHOE MCITOIb30BaHMe
MHGOPMAIIMOHHBIX TexHojmoruit. CosmaHue Mo-
OWJIbHBIX TIPUIOKEHMIT ¢ MHGOpPMaLMeit 0 mapke,
€r0 3KOCHCTEeMaXx ¥ BO3MOKHOCTSIX [ aKTUBHOTO
BPeMSIIPOBOXKIEHMS ITO3BOIUT IIPUB/IeYbh BHUMA-
He MOJIOHEXM U CHeNaTh 06pa30oBaTeIbHbIN ITPO-
1ecc 6oee JOCTYIMHBIM. Takke MOKHO MCIIOTb30-
BaTh CONMATbHbIE CETU U CTOPUC JIJIST ITyOIIMKALIN
MHTEepPeCHBIX ()aKTOB O TapKe M ero OOUTATeNsX,
MIpOBeIeHMs] BUKTOPUH U KOHKYPCOB Cpeay Iof-
MUCYMKOB. Takoi MOAXofd CIIOCOOCTBYET MpUBJIe-
YEHMIO HOBBIX MIOCETUTENIEN M CO3TaHNIO COOOIIIe-
CTBA JIIOMIe, 3aMHTepeCOBAaHHbBIX B OXpaHe U pas-
BUTUY IIPUPOIHOTO KOMIIIEKCA.

3aknwueHue. Pa3BuUTHE 3IKOJOTO-IIPOCBETU-
TEJIbCKOM [esITeTbHOCTY B HAIIMOHAJIBHOM I1apKe
"JIOCMHBIV OCTPOB" SIBJISIETCS HEOTheMJIEMONM Ya-
CThIO ero ycTolumuBoro passutus. Co3maHue MH-
(bopMalMOHHBIX IIEHTPOB, YUYEOHBIX MPOTPaAMM,
MCITO/Ib30BaHVe MHGOPMALIIOHHBIX TEXHOIOT U U
aKTMBHOE B3aMMOIeiiCTBME C TIOCETUTEIIMU — BCe
3TO TO3BOJIUT HE TOJBKO COXPAHUTh OGOTATCTBO
MIPUPOIIbI, HO U PACIIPOCTPAHUTDH IKOJIOTUUECKYIO
KyJIbTYpY Ha MIMPOKME CJIou obiiecTBa. TakuM 06-
pasoM, MapK CMOKET BBIMTOJIHSTL CBOIO TIPUPOI0-
oxXpaHHY0 QYHKIINIO 3G dEKTUBHO U B IOATOCPOY-
HOJ1 MepCreKTuBe.
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