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PN 3UKA

3AXBATKUH Anekcangp IOpbeBuu
Poccug, r. banamuxa

O ITPUPOJE DHEPTUN INHAMWYECKHUX ITPOLIECCOB
B KOHIIEIITE HEOKJIACCUYECKOM ®13UKU

AHHOmMauusa. Paccmampusarwmcs 80npocsl Npupodst 3Hepeuu 6 2a300uHaMuyeckux cpedax 8 KoHyenme

Heokaccuueckoli pusuxu.

Kmoueeble cnosa: dasneHue, MexaHuueckuii UMNYabC, CUJIA, SHEP2Usl.

OCHOBHLIE MPUHLUIIBI HeoKIaccuueckoit u-
3MKU B HACTOSILIee BpeMsl U3JI0KEeHbI B CIefy-
I0IMX paboTtax aBTOpa: «O METOmOJOTMYEeCKONi
npobiemMe onpeenaeHns: 6a3soBbIX MOHATHUI KiIac-
cudeckoit pusuxm» [1; 2, c. 7-9], «Kuneprus» [3, c.
9-15], «OCHOBBI AMHAMMKM, KaK COBpeMeHHasi
npobiema kiaaccuyeckoin obusuxkm» [4, c. 6-11],
«3ddexT [Joriepa 1 3aKOH COXpPaHEHUSI SHEPTUN»
[5]. CeromHs peub MOMIET O JaBAEHUU, U €TO POJIN
B IIPMUPOJe SHEPTUM ra30AMHAMUYECKUX CPel.

B kmaccuueckoii ¢pusMke Mop gaBIeHMUEM I0-
HMMAaeTCsI OTHOIIEHVE CUJIbl Ha COOTBETCTBYIO-
Iy IJI0HIalb €€ BO3HOeNCTBUSI. B Heoknaccuue-
CKOVi (bu3MKe 3TOMY MOHATUIO TOKIECTBEHHO OT-
HOULIEHME MEeXaHUYeCKOro MMITYJIbCa K COOTBET-
CTBYIOIIEN TJIOIAAY €T0O BO3AEeCTBUS:

P=Y/S (1)
roe:

P - masnenue cucremsl (H/m?);

Y - mexauuueckuit ummynnc (H);

S — noniaab, Ha KOTOPYIO BO3AEMCTBYET MeXxa-
HUYECKUI UMITYJIbC (M?2).

Y=m*a=E/L (2)
rue:

E - sHeprusg cucremsl (JIx);

L — nyTb, IpoliieHHbIN CUCTEMOI IO, BO3ei-
CTBMEM MeXaHMUeCKOTO MMITYJIbCa T0 Tepemelie-
HUIO TTOmaau S (m).

OTKyzma 3Heprusi OIpefesiseTcs U3 Bblpake-
HUS:

E=Y*L=P*S*L=P*V 3)
raoe:

P — naBnenmne cucrtemsl (I1a);

V - 06bEM cucTemMsbl (M3).

TakuM 06pasoM, SHePTHUs CUCTEMBI ITPeICTaB-
asieT coboii Mpou3BefeHNue e€é BHYTPEeHHEero Winu
BHEIIHEero OaBJIeHMs Ha 3aHMMaeMblil el0 00beM
MPOCTPAHCTBA.

N3 3akoHa boiuisi-Mapuorra KiaacCU4ecKom
(u3MKM M3BECTHO, UTO MPOU3BEIEHNE TaBIECHUS
Ha O0OBEM, 3aHMMAEMbIil CUCTEMOI eCThb KOH-
CTaHTa:

P()*Vo = Pn*Vn = const (4)

JTa 3aBUCUMMOCTb TIOATBEPXKIAETCS 3KCIepu-
MeHTaMi ¥ MHOTOUYMC/IEHHO TTPaKTUKOI, HO IpU
9TOM MPOTUBOPEUUT pe3yJbTaTaM HaGIOmeHNUS
9HEpPruM ra3oguHaMMUIecKux cuctem. Ecim mbl
BO3bMEM JIMTP rasza ¥ YMEHBIIVM €ro [0 OJHOTO
CaHTUJIUTPA, TO ero AasjaeHue BeipacTuT B 100 pas,
U BO CTOJIBKO Ke pa3 yBEJUUYUTCS BHYTPEHHSS
9Heprus rasa. VHbIMM C0BamMy, yMEHbIIEHNE
06bEMa CUCTEMBI COIMPOBOXKIAETCS HE TOJIbKO
MPONOPIMOHAIBHBIM YBEJIMUEHMEM JTaBA€HMUS, HO
U yBeJIMUeHMeM e€ BHYTpeHHell SHepruu, HO 3a-
KOH boiinsg-MapuoTTa onucbiBaeT ra3oguHaMmye-
CKYI0O CUCTeMYy TMPU IHEPreTUUYeCKOM COCTOSTHUU
CUCTEMBI UCKIIOUUTENBHO B HOPMAaJbHBIX YCJIO-
BUSIX, HEe 3aBUCUMO OT UX U3MEHEHMN.

1t TOTO UTOOBI IIOHSTh Y9HEPTETUUECKYIO ITPH-
pony IMHAMMYeCKOro Ipoliecca BO BpeMs M3Me-
HeHMsT 06bEMa MeXaHMUeCKOIi CUCTEeMbI Ipe/ICTa-
BUM BOJSIHOM Tap B IyX (PasoBbIX COCTOSIHUSX:
JKUOKOCTU U rasa.

OauH TpaMM BOAbI B HOPMAaJIbHBIX YCIOBUSX
(20°C, 1 aTm) sauuMaeT 00beéM 1 cm®. TlomecTum
9TOT O00BEM B 3aMKHYTOe IIPOCTPAHCTBO U
Harpeem 10 TemiiepaTypbl 500°C. BeimycTum 1io-
JIYYeHHBI BOISHONM map B 06béM 1674 cm®, mipu
9TOM JaBjeHue mapa CHusutcs [0 1 arm.
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TTOCKOIBKY YMCJIO aTOMOB B 3TOM 06bEMe He U3-
MEHMJIOCh, TO TIOJTYYE€HHBII pe3y/ibTaT yKa3blBaeT
HaM Ha TO, YTO BO BpeMsl paCCMOTPEHHOrO OMHa-
MUYeCKOro mpoiecca 06b€éM OJHOTO aToOMa U3Me-
HUJICS B 1674 pasa, ¥ BO CTOJIBKO XKe pa3 U3MeHSI-
eTCsl SHeprus ra3ogMHaMmu4ecKkoi cucremsel. Te-
1epb, IJI51 TOrO YTOOBI BEPHYTH CUCTEMY B 00bEM 1
CcM® HaM TPUIETCS HPUIOKUTh K Hell BHeIIHee
IaBjieHue B 1674 pasa 6osblliee OTHOCUTETbHO
HOPMAaJIbHOTO, TOT/Ia SHEePIusl 3TOro Mpoiiecca 6y-
IeT paBHa P,*Vo. [TOCKOJIBKY 3aKOH COXpaHEHMsI
SHEPIUM SIBJSIETCS YHUBEPCAIbHBIM 3aKOHOM, TO
MbI MOXeM YTBEpPKIaTbh, YTO BO BpeMsI pacuimpe-
HMSI MEXaHMYECKO CUCTeMbI BbIZIe/ISIETCSI CTOJIBKO
K€ DSHepPTMM, CKOJIbKO HeOoOXOAMMO 3aTpaTUTh,
YTOOBI €€ TTePeBECTH B CKATOE COCTOSTHYE.

Takum 06pa3om, Mbl MOKEM KOHCTATUPOBATD,
YTO 9HEeprus ra3oAMHaMUUEecKOil CUCTeMbl OIpe-
IesisieTcss 00bEMOM OJJHOTO aTOMa OTHOCUTEIHBHO
00bEMa, 3aHMMAEMOrO0 MM B HOPMAJIbHBIX YCJIO-
BMSIX, UTO ITO3BOJISIET HAM COPMY/INPOBATH SHEP-
TeTUYECKUII 3aKOH ra30qMHAMMYECKUX CUCTEM B
CJlenylouemM Buze:

E,= Pn*VO = Po*Vo2 / Vo= Eo* Vo / Vn= kEo (5)
raue:

E, — sHeprus cuctemsl 1pu gasaeHun Py, (I);

Eo — sHeprus cuctemsl B HOPMaJIbHBIX YCJIO-
BUAX (IIK);

Py — maBneHue cucTeMbl B HOpMaJabHbBIX YCJIO0-
Busix (I1a);

P, - IaBneHMe OTANYHOE OT HOPMAaTbHBIX
ycnosuii (I1a);

Vo - 00BEM CUCTEMBI B HOPMAajbHBI YCJIO-
BUSIX (M3);

Vh — 06b€M cycTeMbI IIpU gaBiaeHuu Py (m3);

k= VO / Vm

Takum o6GpasoMm, BbipaxkeHue (5) 1Mo3BosIET
CBSI3aTh SHEPIUIO0 MEeXaHWYECKOW CUCTEMBI C MU3-
MeHeHMeM e€ 06bEMa OTHOCUTENIbHO HOpPMaJb-
HbBIX YCJIOBUIA.

B aToM citydae npupoia SHEPTUY ra3oiHaMMI-
YyeCKUX CUCTEM CBSI3aHA C M3MeHEeHMeM ITPOCTPaH-
CTBEHHOTO 06bEMa, 3aHMMAaeMOTO OTHUM aTOMOM
3TO CUCTEMBI:

Pn=(Vo/ Vn)Po (6)
rue:

Vo — 06bEM aTOMa B HOPMaJIbHBI YCJIOBUSAX (M°);

Vn» — 06béM aTOMa Ipu JaBjaeHuu P, (M3).

Eciv 06b€M aToMa BOZISIHOTO Tapa B SKUIAKOM
COCTOSTHUM IIPUHSTD 3a 1, TO IMpU ITepexoie B ra3o-
00pa3HOe COCTOSTHME B HOPMAJIbHBIX YCJIOBUSIX €TI0
00bEM yBenmuuBaeTcsl B 1674 pasa, B CBSI3U C U3-
MeHEeHMEeM [yaMeTpa 3JIEKTPOHHBIX OpbOuTaseii,
3a CUeT MexX(a30Boro rMpeobpasoBaHusI BHYTpHMA-
TOMHOT'O SHEPreTUYECKOTO MTOTEHITMAIA.

B cBsI3M C 9TMM BO3HMKAET BOIPOC, 06 06bEMeE
3aHMMAEMbIM OJHMM aTOMOM B HOPMAaJIbHBIX
YCIIOBUSIX.

Iyiss TOoro 4TO6bI Y3HATh 0OBEM, 3aHMMAEMbIii
OIHUM aTOMOM, PACCMOTPUM (U3UIECKME XapaK-
TEPUCTUKM M3BECTHBIX Ta30B IPUM HOPMAaIbHbBIX
ycmoBusx (20°C, 1 aTm) npuBeIEHHbBIE B TAOMUIIE.

Tabnuua
00BEM aTOMa OTHO-
HaO/mogaemMasl | IIOTHOCTb OT- YMCJIO TTPOTO-
YICJIO TIPOTO- CUTEJILHO BOIOpPOIa
Ha3BaHMe IVIOTHOCTD HOCUTEJIbHO HOB CKOPPEKTH- .
HOB IIPUHSITOE 3 10 Ha6JII01aeMOiA
KI/M BOJOpOIa pOBaHHOE
TJIOTHOCTU
BOLOPO[ 1 0,090 1,00 1 1,0000
TeJnii 4 0,179 1,99 2 1,0056
yriaepon* 12 1,080 12,0 12 1,0000
asor 14 1,251 13,9 14 1,0072
KUCJIOPO., 16 1,429 15,9 16 1,0077
dTop 19 1,696 18,8 19 1,0083
aprod 40 1,784 19,8 20 1,0090

* [INOTHOCTh yrjiepozaa B ra30BOM COCTOAHMM OIIpeae/isgiach IO INIOTHOCTM YIJIEKMUCJIOTO ra3a.

TakuM o06pasoM, CpaBHEHME Tra3oB II0 UX
Ha0JII0AaeMoJi IIJIOTHOCTH, II03BOJISIET CHeaTh
cienyioliyie BbIBObI:

1. ATom renust uMeeT B CBOEM COCTaBe JiBa
HYKJ/IOHA, a He YeTbIpe, KaK 3TO CEroHs IPUHSITO
CUNUTATh;

2. AToM aproHa Takke MMeeT BIBO€ MEHbIIIe
HYKJIOHOB, YeM IIPUHSITO CETOHSI CUMUTATh;

3. Bce aTombl ra30B OIpM HOPMaabHBIX YCJIO-
BUSIX MMEIOT C TOYHOCTbIO A0 1% OmMHAKOBbINM
06BEM, 1 COOTBETCTBEHHO paauyc /1/[6, c. 26-34].

B cBsI3M € 3TMM MOXHO CHAenaTh CJeayouni
BBIBOJl, UTO 3HEPIus YIIPYrOoCTU rasza OIpemness-
eTcsl CUIaMU, YAePXKUBAIOMIMMY 3JIEKTPOHBI Ha UX
opbuTansax. UHpIMM CJIOBaMU, aTOM MMeeT BHYT-
pEHHUIT SHepreTuYeCKuii IOTEHLMAN, KOTOPBIA



AKTYyaJbHBIE UCCIeJOBAHUS ¢ 2024. N223 (205)

W ®duzuxa | 8

MOKeT IIpeo6pPa30BbIBATLCSI B KMHEPIUIO MPU IIe-
pexoe 13 IVIOTHOT'O COCTOSIHMS B ra3000pa3Hoe, a
TeMIlepaTypa B [OAHHOM Cjyyae WrpaeT poJjb
«CITyCKOBOTO KPIOUKa», OTKPHIBAIOIIETO BO3MOXK-
HOCTb (a30BOTO Iepexona, U BbICBOOOKIEHMS
BHYTpEHHe 3Hepruu aToMa.

B sTOM ciyyae TemmepaTypa SIBJISIETCS BHEII-
HUM SHepreTuueckuM (pakTopoM, 3aIyCKaIIIUM
MPOIIeCC BBICBOOOXKIEHMSI OSHEPIUM, IIOTEHIIN-
aJbHO COXpaHSIOIIelicsl B aToMe, ITI0Ka OH Haxo-
IUTCS B IIJIOTHOM COCTOSIHUM.

Tak, I OIHOIO IpaMMa BOAbI, HArpeToil B 3a-
MKHYTOM 00BéMe a0 500 °C BbICBOGOXKmAETCS
274,9 xIIX. /2/ O cpaBHeHUSI dHepPTUs OOHOTO
rpaMMa GeH3MHa IT03BOJISIET IOJIYYUTh He Oojee
40 x[Ix. [Ipu sTOM, Ha NEpeBOA OJHOrO rpaMmma
BOJbI M3 SKMIKOTO COCTOSIHMSI B rasoobpasHoe,
HaA0 U3pacxomoBath 3,6 KIk. B aTom ciydae un-
CTBIII  SHepreTUYeCKuil TMOTEeHLMal OAHOTO
rpamMmma Bogpbl cocTasisieT 271,3 KIXK.

3aBepias MpoBefeHHOe McC/iefoBaHNue, Clie-
IyeT OTMETUTH, YTO METOMOJIOTUSI HEOK/Iaccuye-
CKOJ (DU3MKM TTO3BOJIIET HAXOOUTH UM YCTPAHSITh
OIIMOKYM KIaCcCUUeCKoi (pM3UKM HA YPOBHE aTOM-
HOTO CTPOEHMS BELIeCTBA, ¥ BhISBJISTh 3aBUCYMO-
CTU, KOTOPbIE OCTAIOTCS €10 He3aMeueHHbIMU. Tax,
HalpMMep, HarpeB BOJbI B 3aMKHYTOM oOObeme
MTO3BOJISIET TIOMYYUTDh O0jiee ueM B 6 pa3 Gosblie
SHEPTUM, UeM OT CKUTAHUS yIaeBogopoaa. « Cxcu-
2amo Hegmsb, 8Ce pasHO, UMO MONUMb NEUKY accuz-
Hayusmu» 1. I. MeHemneeB.

Takske ciieryeT 00paTUTh BHUMaHME Ha TO, YTO
Heok/accuyeckasi (pu3MKa yCTaHaBIMBaeT enu-
HBIIi painyc aToMa, He 3aBUCSIINI OT Ymciia HyK-
JIOHOB B HEM, UTO ITO3BOJISIET COBEPIIEHHO II0-
MHOMY pacCMaTpuBaTh CBSI3b aTOMOB B MOJIEKY-
JIax.

Kak mokasanm mpeaBapuTe/lIbHbIE MCC/IeI0BaA-
HMSI, KpOMeE KOBAQJIEHTHOW CBSI3M B MOJIEKyJIaX
BCTpeUaeTcs TaK Ha3bIBaeMasl HeliTpajabHasl CBSI3b
10 TpaHMIIAM aTOMOB, HaIlpuMep, B ra3000pa3-
HOM YIJIepojie, HO 4UTO elllé 60jiee yAMBUTEIbHO,
He PeaKOCTb, HeM3BECTHAsl B HACTOSIIEEe BpPeMs,
IUCTaHLIMOHHAS CBSI3b aTOMOB,

B3aMMOJe/CTBYIOIIVX APYT C IPYTOM B MOJIEKYJIe
Ha HEKOTOPOM PAaCCTOSIHUM MeXIy co0oit, xapak-
TepHasl, Hapumep, AJ1s1 IPYTUX ra3os [6, c. 26-34].

I[Ipumeuvanns

/1/ OTKI0HEeHMe 00bEMA OT eIMHUIIbI CBA3aHO
C MHAVBUIYATbHBIMY OCOGEHHOCTSIMM MEKATOM-
HOTO B3aMMO/IEICTBMSI KOHKPETHOTO 37ieMeHTa. B
LIeJIOM [J9 Ta30B XapaKTepHO IUCTaHIIMOHHOE
B3aMMO/JENCTBME aTOMOB. VICK/IIoUeHMe COCTaB-
JiseT yriaepon, y KOTOPOrO MeKaTOMHOe B3auMO-
IeiiCTBMe HeNTpaJibHO TII0 TpaHuUllie BHEIIHeNl
9JIEKTPOHHOJ OpOUTANIN.

B MHOTOATOMHBIX MOJIEKY/IaX IIpeo6agaeT KO-
BaJIeHTHAsl CBSI3b, XapaKTepHAas IepeKpbhITHeM
BHENTHUX opbuTasneii. IHOTHa BCTpevyalTcs CIy-
Yyay MeKaTOMHOTO IePEKPBITHS 10 INTyOUHBI BTO-
POt U TpeTbeil opbuTaneii u 6osee.

/2/Vo=1674 cm® = 1,674%103 m3; P, = 1674 atm
=1,642*10%I1a

E =P,*V,= 274871 Ix
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ON THE NATURE OF THE ENERGY OF DYNAMICAL PROCESSES
IN THE CONCEPT OF NEOCLASSICAL PHYSICS

Abstract. Questions of the nature of energy in gas-dynamic media are considered in the concept of neoclassical

physics.
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MarucTpaHT, MOCKOBCKMI TOCYAapCTBEHHbIN TeXHUUYECKUI yHUuBepcuTeT uM. H. D. baymaHa,
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HayuHbltii pykosodumens — doyeHm MocKo8CK020 20CydapcmeeHH020 MeXHUUeCcK020 yHusepcumema
um. H. 3. BaymaHna, kaHoudoam ¢usuxo-mamemamuueckux Hayk bozoaros Hnwvs Onezosuu

T’EHEPALIVISI HECTPYKTYPUPOBAHHBIX TETPASJAJIBHBIX CETOK
METOJOM DELAUNAY REFINEMENT

AnHomauus. B cmamee paccmomper memod Delaunay Refinement 0nia zenepayuu mempasddanbHsix cemok 8
mpéxmepHoM npocmpaxcmee. Llenvio uccnedosanus 26/15emcs usyueHue memood, usyueHue ycaosuil, Heooxoou-
Mblx 0Nl ychewHoti pabomsl Memoda 2eHepayuu, ONUCaHue npeumyujecms u HedoCcmamxros paccmampusaemozo
memoda. ITpusedenst pe3ynbmamst padomsl peanu3ayuu ai20pumma Ha a3sike npozpammuposarus C++,

Kniouesste cnosa: mempaaaaﬂbl-tble HECMPYKMypupoB8aHHbsle cemkKu, camma-Kauecmaeo, Memoad KOHEUHbIX dJie-

menmos, memod Delaunay Refinement.

O,ELHI/IM U3 BaXXHENIIMX METOAOB pelleHus 3a-
Jlad MaTemMaTuieckoi Qusmku sBisieTcs: Me-
TOJl, KOHEUHbIX 3JIeMEeHTOB. [laHHBIIT MeTo, Moe-
nupyeT GusMueckue SIBIEHUs], BKIIOYAsT TeUeHUe
KUAKOCTH, TeIulonepenavdy, MeXaHUUeCKyl [e-
dbopmannio wiM pacrpocTpaHeHMe 3jeKTpomar-
HUTHBIX BOJIH. ATIITPOKCUMAIIVS TTPO6IeMHOI 06-
JIaCTU B JAHHOM MeTO/e IMPOUCXOIUT C TIOMOIIIbIO
KOHEUHO-3/IeMEeHTHbIX CEeTOK, OTCIOia M BO3HU-
KaeT IMOTPEOHOCTDb B UX ITOCTPOEHUM.

O61mas umes rTeHepaluu CEeTKM 3aK/II0UaeTcs B
pasgeneHuu GU3MUYECKOI 06JaCTU CO CAOKHOI
reoMeTrpueii Ha HeOOJbIIME MPOCThIE YaCTH,
Ha3bIBaeMble 3JIeMEeHTbI, TaKue KakK, Halpumep,
TPEYTOJIbHUKY, YeThIPEXyTOAbHUKU, TEeTPasaphl,
OKTasapbl. MOXKeT TOHAAOOGUTbCS TeHepamus
MWIIMOHOB ¥ MWUIMAPAOB TaKUX 3J€MeHTOB.
[Tpu 3TOM CeTKa [OJIKHA YIOBIETBOPSITD CIeLYI0-
MM TpeGOBaHUSIM: COOTBETCTBME T€OMETPUU
ob6bexTa MM IpobaeMHOIT 06/1aCTH; OTpaHUUeHIe
Ha MMHMMAJbHBII M MaKCUMMAaJbHbBIII pa3mepbl
3JIeMEeHTa; BCe 3JIEMEHTHI JIOJIKHBI ObITh TTPABUIIb-
HOJi (OpMbI, HalIpMMeEp PaBHOCTOPOHHME Tpe-
YTOJIbHUKU [JIS1 OBYMEPHOM TPEYTOJbHON CETKU
WX PAaBHOCTOPOHHME TETPasAphl AJISI Tpexmep-
HOIl TeTpasmaabHONM CceTKU. MeToabl TeHepaluu
CeTKU CTPEeMSITCS UCKIIOUNTh CO3LaHMe CIMIIKOM

TOHKMUX WAM JJAMHHBIX 3JeMEeHTOB, HampuMmep
Needle, Cap u Sliver [1, c. 65-78].

B HacTos1iee BpeMst rpeobagaoT Tpu Kiacca
aJITOPUTMOB TeHepaluu CeTOK: MeTOMAbl MPOIBU-
skeHus1 PPOHTA, B KOTOPBIX 3/IeMeHTbI TeHepupy-
IOTCS TTOC/IeOBATEIbHO OT IPaHUIIbI 00JIaCTH K eé
ueHTpy; Overlay grid, quadtree u octree [1, c. 65-
78], KOTOpble WCIIONb3YIOT BCIIOMOIaTe/bHYIO
CTPYKTYPMUPOBAHHYIO (POHOBYIO CETKY, UCIIOIb3YS
€€ Kak OpMEeHTHUp IJsg pa3bueHus o6acTu; pas-
nuyHble Bapuaiiuyu metofoB Delaunay Refinement
[1, c. 65-78], maHHbIe AATOPUTMBI MPUMEHSIIOTCS
IJIST YAYYIIeHUs KauecTBa CeTOK [lesoHe IyTem
JIOKaJIbHO ONITMMU3AIIUY 3JIEMEHTOB C TIOMOIIILIO
BCTaBKM B TPUAHTYJISAIMIO JOTIOJIHUTENbHBIX Bep-
muH — BepuiuH llTeliHepa.

Karteropuss MeTOmOB  yJAYYIIEHUSI  CETOK
Delaunay Refinements uctopuyecku cBsizaHa C
MMeHaMU ¥ccaefoBareseit, KOToOpble paboTanu B
3TOM HarpaBieHuu. CyliecTByeT JBe OCHOBHBIX
Bapuauumu: BTopoii anroputm ITona Yy [2, c. 404] n
anroputm Pymmepra [3, c. 548-485].

HecTpyKTypupOBaHHbIE CETKM — CETKM C IPO-
M3BOJIbHBIM PACIIOokKeHMeM y3/10B. COCTOST Ta-
K1e CeTKM U3 siueek pasjanyHoit Gopmbl (Ipeumy-
IIeCTBEHHO MIECTUTPAHHUKU WM TeTpasipbl).
OHM MOryT 6bITh CHPOPMUPOBAHBI U 0OBEIVHEHBI
rpaHb B TpaHb ITPOU3BOJIBHBIM 0OOPa30M IS
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3aI0JIHeHUS JTI060T0 06bEMA, HaIIPUMepP CUCTEMbI
oxyaskaeHs gpuratesst [4]. OGbIYHO 3/IeMeHTaMM

HeCTDYKTprpOBaHHOﬁ CEeTKM MABJIAIOTCS IIPpOMU3-
BOJIbHbI€ MHOT'OYT'OJIbHUKIM MJIM MHOI'OI'DaHHMKNA.

Puc. 1. Cemka cucmembl oxaax}coeHusi dguzamest

Vcnionp30BaHMe TpPeXMEPHBIX TPUAHTYJSLNIA,
B TOM UMCJIe TPeXMepHBIX TPUaHTyIsIuMii [lenoHe,
He SIBJISIETCS] ONITUMAJbHBIM 151 TIOJYYEHUS dje-
MEHTOB XOpOILlero KauecTsa, B OT/IMUMe OT ILJI0C-
Koro ciaydasi. OgHaKo, JaHHBIM TUIT CETOK SIBJISI-
eTCsl OOHMM W3 CaMbIX pPacIpOCTpPaHEHHbIX.
MoXHO 06OOGIIMTh HEKOTOPOe  KOJMUUYECTBO
CBOVICTB ABYMEPHOI TpuaHTynsauuu [lenoHe Ha
TpeXMepHYyl0 00J1acTb, OJHAKO OOJBIIMHCTBO
CBOJCTB ONTUMAaJbHOCTY Ha TPeXMepHbIl Bapu-
aHT He o006o6maTcsa. Hampumep, TpexmepHas
TpUaHTy/sLus [lesloHe He MaKCUMMU3UPYeT MUHU-
MaJIbHBII YTOJI, a OBYIpaHHbIe YIJbl MOTYT OBbITh
CKOJIb YTOIHO MaJibl MU BeJuku. O60061muM HYX-
Hble 6a30Bble OlpefeneHMus] Ha TPeXMepHYI0 00-
JIaCTh.

PaccmoTpum anroputm Delaunay Refinement.
BonbIryio paboTty B 06001eH1 MeToga Pynmnepra
Ha TpexXMepHOM IPOCTPaHCTBe TMponenan [IskoHa-
taH Pruapp llleBuyk [5, c. 97-137], manee B paboTte
OyIyT OMMCAH AJITOPUTM, ITPeIJIOKEHHBIN UM.

Ha Bxop anropuTma IOCTYyIIaeT TPeXMepHBbIi
KYCOYHO-JIMHEJHbIN KOMILJIEKC P U IMOJIOXUTEb-
Hasl KOHCTAHTa p, KOTOpasl 3afaeT MaKCMMalbHO
IOMyCTMMOe OTHOIIeHue paauyca OIMNMCAHHOI
cdepbl K MMHMMAJbHOI I'PaHM TeTpasapa B Bbl-
XOOHOI ceTke.

[TepBoouepenHoON 3amaveit ajropuTMa SIBJISI-
€TCSl BOCCTAaHOBJIEHME CerMeHTOB P, Takum obpa-
30M KaXIblii CEIMEHT SIBJIIeTCS OO0bequHEeHMEM
pébep B DelS. BTOpPBIM IPUOPUTETOM SIBJISIETCSI
BOCCTAHOBJIEHME MTOJIUTOHOB 13 P Tak, 4TOOBI KaXK-
Dbl TIOJIUTOH TIPENCTaB/IsI cO00il 00benMHEHNE
TpeyroJbHUKOB B DelS. Korma cerka cooTBeT-
CTBYeT P TpeTbUM IIPUOPUTETOM SIBJISIETCS YIy4-
IIeHKe KayecTBa CETKU MyTeM pa3bueHMs: ee Ha
TeTpasphbl, UbM OTHOILIEHMS paguyca K pedbpam He
MPEeBBIIIAIOT 3aJaHHOM KOHCTAHTHI p. Ha BbIxoze

aJATOPUTM BO3BpaljaeT KaueCTBEHHYIO Tpexmep-
HYIO TPUAHTYIALUIO [lerioHe.

BBemeMm omepauuu geneHus pebpa, MOIIOIN-
rOHa ¥ HU3KOKAa4YeCTBEHHOIO TeTpasapa.

Onpepenenue (Onepanus geaeHust peopa B
TpexXMepHOM IIPOCTPaHCTBe)

Ilyctp TpexmepHasi TPUAHTY/SILMSA 3afaHa
CBOMM HabopoM BepuiMH S, Habopom pebep E, a
TaKke 3aJaHHO Pebpo e € E. UToObI pasgenuTb
pebpo, HY>KHO BBITIOJIHUTD CJIEAYIOIINIA aITOPUTM

1. BcraBuTh cepenyHy pebpa e B S

2. VYpanuth u3 E pebpo e, ¥ BCTaBUTD B E 1Be
TIOJIOBUHBI €.

Ianee 6ymeTt omucaHa onepauust JejaeHus Mo -
roauroxa. [MoamosmroHom 6ymemM HasbIBaTh Tpe-
YTOTbHUK, SIBSIIONMMCST YaCThIO IBYMEPHOM TpH-
a"rysinyy [leoHe Ha HEKOTOPOJ TJIOCKOM YacTu
KYCOYHO-JIMHEJHOTO KoMIuiekca P. Ilpu stom
TTOATIOUIOH, KaK U pebpo, MOXKET 3aXBaThIBaThb
HEKOTOPYIO BepUIMHY B TPUAHTYISILIUU, T. €.
BHYTPU MMHUMAJIBHOJ OMMCAHHOJ OKOJIO MO0~
JIUTOHA cepbl JIEKUT HEKOTOpas BepllinHa TPUaH-
TYJSILUN.

Omnpenenenue (Onepauus geaeHUs MOAIO-
JIUTOHA)

[lycte TpexmepHasi TPUAHTYASILMSI 3afaHa
CBOMM HabopoM BepuiuH S, Ha6opoMm pebep E, a
TaKkKe 3aJaH IOAIOJUIOH o. UTOOBI pasmenuTh
TOJITIOIUTOH, HY’KHO BBITIOJIHUTD CJIeIYIOIINii a-
TOPUTM:

1. TlycTb ¢ — LIeHTp OMMUCAHHOM OKOJIO MOJ-
TTOJIMTOHA CepBI;

2. Ecim B TpuaHTyISIIUM CyIIeCTBYeT pe6po
e € E, KOTOpoe 3axBaTbIBaeT BEePIIMHY C, TO Clie-
IyeT pasfaeauThb JaHHOe pebpo. B MpOTUBHOM CITy-
yae cjenyeT BCTaBUTh C B S.
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Omnpepenenne (Onmepanus geaeHUs TeTpa-
3Apa)

IycTh TpexMepHasi TPUAHTYISLMS 3afaHa
cBOMM HabopoMm BepuiuMH S, Ha6opom pebep E, a
TaKKe 3amaH TeTpasap t. YToObI pasgeauThb TeTpa-
3P, HY’KHO BBITIOIHUTD CJAEIYIONIIT aJITOPUTM

1. TIIycTth ¢ — LieHTp ONMCAHHOM OKOJO ¢
cdepsl;

2. Ecim B TpuaHTyJISIIUM CyIIecTBYeT pe6po
e € E, KOTOpoe 3axXxBaTbhIBaeT BEPIIUHY C, TO Cle-
IIyeT pa3menuTh JaHHOe pebpo;

3.  Eciau B TpUMAHTYSAIUU CYILIECTBYET MOAIIO-
JUTOH g' € g € P, KOTOpbIit 3axBaTbhiBaeT Bep-
HIMHY C, TO cJieayeT pa3feanTb JaHHbIi MTOATI0NN -
TOH;

4. Eciu He ObUIM BBITTOJIHEHBI ITYHKTHI 2 U 3,
TO CJieAyeT BCTaBUTh C B S.

Ha pucyHKe 2 pouIOCTpUPOBaHbI BhIIIEyKa-
3aHHbIE Ollepauuy gejaeHus: pedbpa, MOATIOIUTOHA
U TeTpaspa.

Puc. 2. Hnniocmpauus 8wlileyKa3aHHblx Memoodos. (a) — [eneHue pebpa, (b) — [leneHue noonoauzoud,
(c) — HeneHue mempasadpa

Omnpenenenue
Refinement)

[TycTs 3a4aH KyCOUYHO-JIMHENHBIN KOMILUIEKC P
CO cBOMM HabopoMm BepiinH S, Habopom pebep E, a
TaKke 3aJaHa MOJOXKUTEeIbHO ONpeeneHHast KOH-
CTaHTa p, ONpeLesIoNas MaKCMMaabHO JOMYCTY -
MOe OTHOLIeHMe pafuyca OMMCAHHOM OKOJIO TeT-
pasapa cdhepsl K MMHUMAaTbHOMY pebpy. Tpexmep-
Hag Bapuauusi meroma Delaunay Refinement,
npepjoxxeHHas I>xoHataHoMm Puuappom IlleBuy-
KOM [5, c. 97-137] MoskeT ObITh ONMCcaHa KakK:

1. TlocTpouTb TpexMepHYI0 TPUAHTYISILNIO
Henone DelS. [Ing KaXaoro IMojuroHa g € P mo-
CTPOUTb JBYMEDHYIO TpMaHryiasiuuioo J[enoHe
Del(SNn g);

2.  Eciu B TpUAHTYISILIMK CYIECTBYET pedpo
e € E, 3axBaTbiBalolllee HEKOTOPYIO BEPLUIMHY U3
TPUAHTY/ISIIUA, CTIEAYeT Pa3enTb JaHHOe pe6po
" OOGHOBUTH TPEXMEPHYIO U JBYMEPHYIO TPUAHTY-
nauyn. JeneHue MpOU3BOAUTCS IO TeX MOP, TOKa
B TPUAHTYJISIIVY CYIIECTBYIOT TaKue pebpa;

3. Eciu B TpMaHIyIsIIUY CyLIeCTBYeT IOAIIO-
JUTOH g' € g € P, collepskalliii 3aXBaThIBAIOLINIA
HEeKOTODYI0 BepUIMHY W3 TPUAHTYISILUU U

(aaroputm Delaunay

coJiepKalluii OpTOrOHAJIbHYIO MPOEKIMI0 JaHHO
TOYKM, TOTAA CAefyeT pa3/leauThb JaHHbI OO0~
JIMTOH ¥ OOHOBUTbH TPEXMEPHYI0 U ABYMEDHYIO
TpUaHTyasiuyu. JlejleHue NPOMU3BOOUTCS IO Tex
IIOp, MOKa B TPUAHIYISLUM CYLIECTBYIOT Takue
MIOATIO/IATOHBI;

4. Ecnu B TpMaHTyISILMK CYIIECTBYeT TeTpa-
3apt € |P| nns koToporo p(t) > p, caenyeT pasze-
JIUTH NaHHBIN TeTpasAp U OOGHOBUTH TPeXMepHbIe
Y AByMepHbIe TPUAHTY/ISILIUY, TIOCTIE STOTO HYKHO
BEPHYTHCH K MIary 2;

5. BepnyTb ceTky {o € DelS:o < |P|}.

PaccMoTpuM mpumep paboThl anropuTmMa Ha
sa3pike C++. [TapameTpbl JaHHOM TeTpasAaJbHOI
CeTKM MPUBeAEHbI B Tabuie 1. [Ij1st OLleHKY CeTKU
MpefjiaraeTcss pacCMOTPeTb KONIMYECTBO Y3/O0B,
TeTpasApoB, AAMHBI MaKCUMaabHOTO M MMHU-
MaJIbHOrO cerMeHTa [8, c. 391-393], oTHOLIEeHKe
MMHMMAaJbHOTO CerMeHTa TeTpasapa K MUHU-
MaJIbHOJ BBICOTE 3TOTO TeTpasapa (aspect ratio [6,
C. 268]), MaKCUMaJIbHbI/I ¥ MUHMUMAJbHBIA ABY-
rpaHHbIe YIIIbL [6, €. 268], a Tak)Ke raMMa-KaueCcTBO
anemMeHTa 1o Lo [7, c. 112-127].
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Puc. 3. Cmapmoeaﬂ HU3KOKa4ecmeeHHas cemka

ITapameTpbI CTAPTOBOI CETKM
[TapameTp 3HaueHue
KonunuecTBo y3710B ceTKM 32.0000
KonnyecTtBO TeTpasapos 48.0000
InuHa MMHMMa/JILHOTO CETMEHTa, M 0,41758
InuHa MaKCUMa/JIbHOTO CeTMEHTa, M 46,45800
MuHMMaIbHBII aspect ratio 50,43400
MakcumanbHblii aspect ratio 106,72000
MuHUMaIbHbBIN ABYTPAHHBIN YToJ, I'Paf, 0,53713
MakcyMabHbI IBYTPaHHBIN YTOJI, Tpaf, 178,22330
CpenHee 3HaueHMe raMmMa-KadecTBa 37eMeHTa 0,03301

Hanee cerka yiaydluiaeTcCsa OIIMCaHHBbIM paHee

anroputmoM Delaunay Refinement ¢ mapameTpom nutie 2.

Puc. 4. YnyuwenHas cemka ¢ napamempom p = 1,9

Tabmmua 1

p = 1,9. PesyabTaThl BUAHBI Ha PUCYHKe 4 1 B Tab-
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Ta6nuiia 2
JaHHbIE 00 yIyYIIeHU CeTKU npu p = 1,9
[TapameTp 3HaueHue
KonndecTBo y3/10B ceTku 6819.00000
KonnuecTBo TEeTpasapos 21583.00000
[nuHa MMHMMAaJbHOI'O CeTMEHTa, M 0,41758
[1rHa MakCMMaJIbHOTO CerMeHTa, M 2,15620
MwuHuManbHbIN aspect ratio 1,27880
MakcuMasbHblii aspect ratio 18,57600
MuHMUMaIbHbBIN ABYTPAHHbIN YToJ, Tpaj,. 5,77290
MakcuMabHbI IBYTPaHHbIN Yro, Tpak. 164,96240
CpenHee 3HaueHMe raMMa-KadyeCcTBa JIeMeHTa 0,72310
KonnuectBo Touek lllTeiiHepa 6787,00000
[TpuBemeM HEKOTOPbBIE TaHHbBIE 00 YIYUIIeHUM CETOK IIPM Bapualuy rmapameTpa p.
Tabnuua 3
JlaHHbIe 00 YIYYIIEeHUM CETKM P PasiINyYHbIX IapamMeTpax p
[Mapametp/Koaduiyent p=19 p=17 p=15 p =145
KomnyuecTBO y3710B CeTKN 6819.00000 6923.00000 7103.00000 7276.00000
KomnmuecTBO TeTpasmpoB 21583.00000 21820.00000 22341.00000 22935.00000
IIiviHa MMHMMAJILHOTO Cer- 0,41758 0,41758 0,41758 0,30758
MEHTa, M
IIIHa MaKCUMaJIbHOTO 2,15620 2,07760 1,92960 1,83570
CerMeHTa, M
MuHuMaIbHbIN aspect ratio 1,27880 1,27880 1,27880 1,27880
MaxkcumanbHbIl aspect ratio 18,57600 15,94900 13,27800 12,61100
MuHMMaIbHBIN JBYTPaHHbI 5,77290 5,77290 6,20920 7,22450
yroJ, rpaf,.
MakcuManbHbIA ABYIPAaHHbBIN 164,96240 164,96240 164,96240 164,96240
yroJi, rpaf,.
CpenHee 3HaueHMe raMmma- 0,72310 0,72250 0,72600 0,72790
KauecTBa dJIeMeHTa
Komuuectso Touek lllTeiiHepa 6787.00000 6891.00000 7071.00000 7244.00000

Taxke pacCMOTPUM TMCTOTPaMMy TaMMa-KauecTBa 0 U ITOC/Ie IPYUMEeHeHMs airTOpUTMa.

o Delaunay Refinement

YacToTa

0.0 0.2 0.4
rammMa-kayecTBo

(@
Puc. 5. (a) - zucmozpamma zamma-kawecmea 0o npumeHeHus anzopumma, (6) — nociue

T T T
0.6 0.8 10

B pesynbTaTe npopenaHHoOl paboThl 6bUT U3Y-
yeH meTtop Delaunay Refinement gjst reHepanyn

YacToTa

Mocne Delaunay Refinement
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1500
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0.0

0.2 0.4 0.6
ramMa-ka4yecTso

©®

1.0
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MIPOCTPAHCTBE,

M3y4YEeHbI
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MpeuMyIlecTBa U HeJOCTaTKM METOa, a TaKkke
MeToJ, ObLT peaan30BaH Ha SI3bIKe IIPOrpPaMMMUpPO-
BaHus C++,
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TETRAHEDRAL MESH GENERATION BY DELAUNAY REFINEMENT

Abstract. The article considers the Delaunay Refinement method for generating tetrahedral unstructed grids in
three-dimensional space. The purpose of the study is to study the method, to study the limitations imposed on the
shapes necessary for the successful operation of the generation method, to describe the advantages and disad-
vantages of the method under consideration. The results of the algorithm implementation in the C++ programming

language are presented.
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BBICOUYKUH Amutpuii CTaHUCIaBOBUY
acmupaHT, PoCCuiickuii yHMBepCUTET TPAHCIIOPTA,
Poccug, r. MockBa

CHMHUILBIHA AnHa CepreeBHa
TIOIEHT, KAHAUAAT TEXHNUYECKNX HAYK,
Poccuiickuii yHUBEpCUTET TPAHCIIOPTa,

Poccug, r. MockBa

3HAYNMOCTD ITPEACKA3ATEJIBHOT'O MOJAEJINPOBAHNS B YITIPABJIEHNN
HEITSIMU ITOCTABOK ITPON3BOACTBEHHBIX XOJITMHI'OB

Annomauusa. Cmames uccnedyem npou3eo0cmeeHHbie X010UuH2U INeKMPOMeXHUUeCKoti NpoOyKYUU KAaK CJI0M -
Hble 0p2AHU3AYUOHHO-MeXHUYeCKUe CUCmembl. ABMOpsl paccmampueaom npobaemst ynpasieHus makumu cu-
cmemamu U hpedadzarnm nymu ux pewleHus, 0CHO8bI8AsAC, HA PaAdoMAax YUéHbIX 8 PA3/IUUHBIX (DYHKYUOHANbHBIX
o01acmax 102ucmuKku. B cmamoe maxyce aHanuupyemcst CI0#HOCMb NOCMPOEHUST UHMEe2ZPUPOBAHHOL cucmembt
ynpasnerus 00seKmom Uccnedo8anusl U NPednazarnmcs 803MOoXcHble peuleHus 01 NoebluleHUs I pekmusHocmu
ynpasneHusl.

Knroueeble cnoea: npoussodcmeenHbie X010UH2U, 21eKMpomexHuueckas hpodykyus, cmpamezu4ecku 3Ha4u-
Mble, NPOMbIULIEHHOE NPOU3BOOCINBO, PbIHOUHAS IKOHOMUKA, YNpasjieHue, CI0XHOCMb, UHmMezpayus, 6esonac-

HOCMb.

HpOI/IBBO,ELCTBeHHbIe XONAVHTU 37I€KTPOTEXHU-
yeckoii mpopykuuu (panee I1X) sBasiIOTCS
CTpaTermMyecky 3HaUMMbIM CETMEHTOM IPOMBIIII-
sneHHoro TmpomusBogcTtBa Poccum. C MomeHTa
Havasia (opmMMUpOBaHMUSI PHIHOUHON SKOHOMUKU
CTPaHbI KK 13 MOAOOGHBIX XOJIUHTOB TPebo-
BaJ1 0CO60TO BHMMAHMS K YIIPABIEHNIO B CBSI3U C
pPOCTOM 00'bEMOB TTOCTABJISIEMOI TTpoayKIuu. I1X,
KaK 00BEKT UCCAeA0BaHMS HEOOXOOMMO paccMar-
pUBaTh B BUE CJIOKHOV OpraHU3alMOHHO-TEXHU -
yeckoit cuctembl (ganee COTC).
CoBepIlleHCTBOBaHME METOHOJIOTUM YIIpaBJie-
HUSI CUCTEeMaMM, KOTopas B HajibHeiilmeM 6blia
MpMMeHeHa K 06beKTaM MCCieToBaHMsI, GbII0 pac-
CMOTPEHO YUeHbIMM B Pa3JINUHbIX QYHKI[MOHAIb-
HBIX 00J1acTAX JorucTuky. Masyuusa O. A. paspa-
6oTajla METOOUKY MHOTOKPUTEPUATbHOI OITH-
MM3alum 3aKyImOYHONM OesSTeIbHOCTU Ha OCHOBA-
HUM OOLIEMPUHSITHIX CTAHIAPTOB I10 YIIPaBJIEHUIO

nensmu rmocraBok. Jauumosa C. 10. paspaborana
YCOBEPIIEHCTBOBAHHYID) METOAUKY MOJEeIMpOBa-
HUSI, BHEJPUB MHQPOpPMAIIMOHHbIE ¥ MHTErpupo-
BaHHbIe MeEXaHM3MbI YIIpaBIeHUs OU3HeC-TIPo-
neccamu. Mcnonb3yss MHCTPYMEHTBHI AUMHAMKUYE-
CKOro nmporpaMmupoBaHus, boukapés I1. A. pa3pa-
60Tam MeTOOMUYECKUI TOAXOA, K IIOBBINIEHUIO
HaJEKHOCTU 1IeTelt TOCTaBOK C TOUKM 3PEHUSI J10-
TUCTUKM cHaGkeHwud [1, 3].

PaccmatpuBaeMblii OOBEKT MCC/IeTOBAHUS —
MIPOU3BOJICTBEHHbBIN XONAVHT HAyKOEMKOV MpO-
OIVKIUU — TpPeJCTaB/sieT CI0XKHYI0 CTPYKTYpY,
BKJIIOYAIONTYI0 MHOOpMAaIMOHHO-YIIPaBJISIONTYI0
cucteMy: GpusMUeCKie 00bEKTHI (TPOU3BOICTBEH-
HOe ¥ CKJIaficKkoe O06GOpyAOBaHME); BHEIIHIOH
cpeny (CUCTeMbI, C KOTOPbIMM B3aMMOENCTBYeT
[TX); mpoM3BOACTBEHHbIIT TOMeH (0ObEKTHI YIIPaB-
nenust). Ha pucyHke nmpepicraBieHa cxema 06beKTa
YIIPAaBJIEHUS C «UEPHBIM SIIIUKOM».
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‘Dusnyeckmne obbekTs!

(npoussoacTseHHoe,
CKNaacKoe
obopygosaxue)

lMpouseodcmeeHHbIl domeH
CVerom B onr Anaee (Mpowr3BoACTBEHHBIE ONepaumm 1
(MHGOPMALMOHHbIE . ynpas/ieHve (auckpeTHas,
ChEpSMeRERE) - rpynnosas n HenpepbiBHasn
LeATeNbHOCTb)
FOCT P UCO 16100-1-2012

MoCTaBUMKY Cbipbs

MNepeso3umnk

MoCTaBUYMKN rOTOBOM
npoAYKUMA

TamoeHHbilt Gpokep

Mpon380ACTBEHHDINA

ayTCOPCUHT

Mpoun3BoACTBEHHbIN
XONLANHT

TamoHA

MNotpebutens

BHewHAA cpeaa

Puc. O6sexm uccnedos8aust ¢ UMeWuUMcs «<iepHbiM Suurkom» [2, ¢. 23-31]

C y4eToM BBICOKOTO YPOBHSI HEOIpeaeTeéHHO-
CTU BO B3aMMO[JEVICTBMUU C BHELIHEN CpeloN afar-
Tamysl K pasaMyHbIM CII0CO0AM B3aMMOECTBYS
HauMHAeT UTpaTh pellapliee 3HaYeHue. Y. dmomn,
npodeccop KubepHeTUKH, chOPMYIMPOBAT 3aKOH
pasHo0Opasus, B KOTOPOM YTBEPXKIAETCS, UYTO CH-
cTeMa [O/DKHAa MMeETb OoJiblliee pasHooOpasue,
yeM pasHooOpasue pelllaeMbIx IIpobaeM. ITO
O3HayYaeT, YTO BHYTPEHHSSI CJIOKHOCTh CUCTEMbI
IO/DKHA COOTBETCTBOBATh CJIOXKHOCTM CUCTEM
BHeIlIHe} cpeibl.

HecornacoBaHHOCTD B CJIOSKHOCTY PasHBIX MO-
Iyjieit MoskeT TpMBeCTM K HedahdeKTMBHOCTU U
HempeacKasyeMbIM pesyiabTaTaM. Harpumep,
MpoLle Iy Pl YIIpaBIeHUS CHAOKeHEM KOMITOHEH-
TOB ITPOMU3BOJICTBA AOJIKHBI ObITh pa3paboTaHbI C
pa3MYHON CTENEeHbI CAOKHOCTU. I KOMIIO-
HEHTOB 3apyOeXXHbIX IPOU3BOAUTENIEN CliegyeT
BHEIPUTh MHOTOBapMaTMBHYIO MOJe/Ib YIIpaBiie-
HUSI C 1IeJIbIO M30eraHust HeraTUBHOTO BJIUSIHUS Ha
MPOIIeCcChl MMPOU3BOACTBA. IIOCTaBKM KOMITOHEH-
TOB OTEUeCTBEHHBIX MPOM3BOIUTENEN C MaKCU-
MaJIbHOJ CTEeIeHbIO JTOKAIU3aIMK MOTYT obecrie-
UMBATBhCS [MJISI TIPOM3BOJICTBA C HaMMeEHbIIEd
CJIOKHOCTBIO B YITpaBJIeHUeCKUX mporeccax. [Tpu-
MeHeHMe U36bITOYHO CJIOKHOCTY MOSKET 3aTPY/I-
HUTD IIPOLIECCHI B 60jIee IMPOCTHIX 37IEMEHTaX U I0-
BAMATh Ha OOIIYI0 IPOM3BOAMUTENBHOCTb CU-
CTEMBI.

IMosToMy  1e1ecoo6pasHO  MCIIOIb30BaTh
MepapxmuuecKkme CTPYKTYPhI B CJIOKHBIX CUCTEMAX.
Hepapxuyeckue CTPYKTYpbI B CUCTEMAX MOTYT I10-
MOUb YIIPABJISITh CJIOKHOCTDIO, pacIipeiesisisi eé 1mo

pasHbIM YpOBHSIM. OJHAKO CAMIIKOM >KeCTKast
Mepapxusl MOKET OTPaHUYUTh TMOKOCTb M ajar-
TUBHOCTh CUCTeMbI. [Ipy paspaboTke MoOAeNn
yrpasyieHys [TX 9To MOXeT ITPOSIBISIThCS B hopme
apXUTEKTYPbI, KOTAa pelleHus IPUHUMAIOTCS Ha
60J1ee BHICOKOM YPOBHE U CTPOTO AUKTYIOTCSI HU-
SKeCTOSIIMM YPOBHSIM, 3TO OrpaHMUYMUBAET UX CIIO-
COGHOCTH K TIPUHSITUIO CAMOCTOSITEJIbHBIX pellle-
HUM Y UHHOBALIUIA.

CJIOKHOCTb TIOCTPOEHUS] MHTEerpUpPOBaHHOM
CUCTEMBI YITPAaBIeHUS OOBEKTOM MCC/IeTOBaHUS
MOKET ObITh CBSI3aHA CO CJAEIYIOIIMMM COCTABIISI-
10110705178

1. PocT uncia pucKOB, CBSI3aHHBIX C KOMIIIEKC-
HOJi 6€30T1aCHOCTDIO LIEITM IMOCTABOK:

e  PUCKU, CBSI3aHHBIE C HETATUBHBIMU COObI-
TUIMMU  (YCJIO)KHEHMe MapuipyToB, yBeJIndyeHMe
YlCJia YYaCTHUKOB, MOBBINIEHNE YPOBHSI HeOIpe-
JIeJIEHHOCTH);

e  TEeXHOJIOTMYeCKue pPUCKU (HecoBeplleH-
CTBO IIPOIIECCOB U MpOoLeAYp GYHKIMOHUPOBAHUS
CUCTEM);

2. TloBblllleHMEe YPOBHS HeOMpeneeHHOCTH,
CBSI3aHHOI C yBeJIMUYeHMEeM BapMaTUBHOCTU (Me-
TOJI0JIOTMYeCcKasi HeMmoATOTOBJAEHHOCTD JIUII, TIPU-
HMMAaMWIINUX pelleHKe);

3. HeoOGX0mMMOCTh MPOEKTUPOBAHMS YCOBEP-
IIEHCTBOBAHHBIX MHTETPUPOBAHHBIX GM3HEC-TIPO-
11eCCOB.

PaspaboTKka aJropuT™Ma yrpaBJIeHUs TpeicKa-
3aTeJIbHOM MOenu SIBJISIeTCS pellleHueM I10 3¢-
(bexTHBHOMY YIIpaBAEHUIO CUCTEMOIA.
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B o61em ciiyuae pacyéTHasi 3aBUCUMOCTb, KO-
TOpasi OTpaykaeT BAMUSIHME HaAEKHOCTH 3JIEMEHTOB
LIeny MOCTABOK Ha 00IIMe U3AEP>KKU, BBIMISSOUT

cyIemyIouM 06pasom:
(Cmin = min f(C1, ... ,Cn,P1,.. ,Pn)
n

1_[ Pi = PO
i=1

Pi = Pimax
roe f(Cl, ..., Cn, P1, ..., Pn) — dyHKIMa 3aTpar,
CBSI3aHHBIX C paboTOJi Lienu MOCTaBOK C OIpene-
JIEHHBIMMU YPOBHSIMU HaI€KHOCTU €e 3JIeMEHTOB;
P1, ..., Pn — Haie>XHOCTh 3/IeMEHTOB LIeIN I10-
CTaBOK;

Cl1, ..., Cn — mapameTpbl QyHKLIMM 3aTpaT, OT-
paskaolye BIMSHUE HAIEeKHOCTY KaXKIOTO 3Jie-
MeHTa IelM TMOCTAaBOK Ha OOImMiI YypoBeHb 3a-
Tpat C;

Pimax — MakcUMasbHas1 HAEXXHOCTh, KOTOpast
MOXXeT ObITb ObecIieyeHa i-bIM 3BEHOM LIeIN I10-
CTaBOK [4, c. 453-456].

Vcxonst 3 obIIMX 1iejieii U TpeGoBaHMIi K T0-
CTPOEHMIO MHCTPYMEHTOB IpeAcKa3aTeabHOTro
MOJIe/INPOBaHMSI 00BbEKTa MCCAedOBaHUs, Ipel-
CTaBUM YKPYITHEHHYIO CTPYKTYPY ITPEACKA3aTesb-
HOJ MOZ e/ yIIpaBIeHMsI.

Tabnnua

CTpyKTypa IpeacKasaTe/IbHOTO MOAEIVPOBAHNMS B YKPYITHEHHOM BUeE

JTall IPOEKTUPYyeMON
MoOJen

OnucaHue sTamna

MeTtoguka

Omnpenenenne GyHK-
LM CUCTEMBbI

Omnpepnenenne  (QyHKIMOHAb-
HOTrO Habopa, KOTOPbIii IO/KEeH
OBITb BBIMIOJHEH C IIOMOIIbIO
pa3pabaThIBA€MOrOo MPOIYKTa

®opmupoBaHe TpeGoBaHMIt K MOLEIN
(Habop DYHKIMIT)

OrnpeneneHyue COCTO-
SIHMSI BHEIIIHEN cpefbl

C6op BXOOHBIX IIOKasaTeeit
(aHanMTMKa TOKa3aTesieii B 3a-
KJ/IIoUaeMbIX JIOTOBOpPaxX C KOHTP-
areHTammu)

HUcronb3oBaHMe HEMPOCETEBBIX TEXHO-
JIOTUI ISl OmpeneNieHusT 3HAUMMBIX
YCJIOBUIA TOCTaBKM (BbIeIeHNe OCHOB-
HOT'O CMbICJIa U3 TEKCTa JOT0BOPA)

OlLieHKa BO3MOKHBIX PUCKOB

O11eHKa BBIXOJIHBIX TTOKa3aTesei ¢ Ipu-
MeHeHMeM: IeTepMMHMPOBAHHOI 3a-
Jauy, CTOXaCTMUeCKOi 3amaum C
PUCKOM, KJIaCCUUECKO TeOPUI UTP

dopmupoBaHMe auro-
putrma

dopMupoBaHue aJIropUTMa
yIIpaBaeHUS CUCTEMOI

OHpe,E[e.TIeHI/Ie AVMHaMM4YeCKUX COCTOA-
HUI CUCTEMBI YIIpaBJI€HNS

[TocTpoeHue cucTembl
OrpaHUYeHUIn

Omnpenenenne 06/1aCTH TOTYCTH-
MbIX 3HaueHuit MHGOpPMAIU-
OHHO-YIIPABJISIIONIE  CUCTEMBI
MIPOU3BOICTBEHHOT'O XOJIAVHTA

1. OueHKa TeXHUUYECKUX BO3MOKHO-
CTelt;
2. OreHKa IJIAaHOBBIX MTOTPeOHOCTEI;
3. OmeHka (UHAHCOBBIX BO3MOXKHO-
crent

Pemienne 3amauu u

MeToabl pelieHnsa MHOTI'OKpUTe-

IuHaMMUUeckoe MHOTOKpUTEPUATHHOE

orpefiefeHe ONTU- | PUATbHBIX 3a[la4 B YCJIOBUSX He- | TIporpaMMypoBaHue
MaJIbHO LIETI0OYKU | ONpeneéHHOTO COCTOSIHUSI

MOCTaBOK BHEIIHE Cpe/Ibl

Ompenenenue Tpaek- | [lomydyeHMe KOHEUHBIX OpUEHTU- | MaTeMaTuueckoe MOAeInpoBaHue
Topun  GYHKIMOHM- | POBAHHBIX I'pacdoB IO B3aUMO-

POBaHMS CUCTEMBI

Ievicteuio I1X ¢ BHelllHel cpenoii

Takum o6pa3om, B CcTaTbe OblyIa JaHa OIlEHKA
aKTyaJIbHOCTY BHeApEeHUs U IPOEKTUPOBAHUS
NpeAcKa3aTeIbHOr0 MOLEIMPOBAaHUS B LIETISIX 110~
CTaBOK IIPOU3BOJCTBEHHOTO XoJjauHra. Paspa-
00TKa yCOBEPIIEHCTBOBAHHOI MOMENN MO3BOJIUAT
CHU3UTb YPOBEHb HeOolpeleleHHOCTU CUCTEMBI U
MOBBICUTh YPOBEHD: KM3HECTOMKOCTH, YCTONUM-
BOCTM U afalTalyy Ha OCHOBE MHOI'OYPOBHEBO-
CTU.
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KVYJIMKOB ToJiereH
MHyKeHep I10 TeJleKOMMYHUKaLusIM, Kazaxcran

CPABHUTEJIbHBIV AHAJIV3 KABEJIbHBIX Y1 OIITUYECKUX PEINEHUN
JIJI1 ®UTEPOB U MATUCTPAJIEN

AHHOmauusa. B cmamve nposooumcs 8CeCmopoHHULl CPABHUMENbHBIT AHAAU3 MPAOUYUOHHBIX KAOEbHBIX
(MEeOHBIX) U COBPEMEHHBIX ONMUUECKUX (807I0KOHHO-ONMUUECKUX) PelleHUli, NpUMeHsieMblx 011 NOCMpOoeHUst ¢u-
OepHblx TUHULL U Mazucmpaeli 8 pasauuHbIX MeaeKoOMMYHUKAUUOHHbIX U IHepzemuuecKux cemsx. Hccnedosarue
0X8amoleaem Kuiouesbie MexHuuecKue, IKOHOMUUECKUe U IKCNIYamayuoHHsle acnekmsl, onpedensiouiue 8si60p
moti unu UHoti mexHono2uu 0711 KOHKpeMHbIX cyeHapues npumererus. Ocoboe BHUMAaHUe YyOeassemcs makum na-
pamempam, Kak NPonyckHas CoCOOHOCMb, OANbHOCMb Nepedayu cuzHana 6e3 pempaHcaayu, ycmotiuueocms K
nomexam (371eKMpPOMAZHUMHBIM U padUuoOUaAcmMomHusLm), 6e30NaAcHOCMsb hepedauu OAHHBIX, A MAKM e CMOUMOCMb
pazeepmol8anusi U 00CAYHCUBAHUS UHPPACMPYKMYPbl. AHATUUPYIOMCA NPEUMYLECMEa U HeQOCIMAMKU KAX0020
pelieHust 8 KOHMeKCcme cogpeMeHHbIX Mpebo8aHuUli K 8bICOKOCKOPOCMHOL hepedaue OaHHbIX, HAOEHHOCMU U MAC-
wmabupyemocmu cemeli.

Knoueesle cnoea: ¢udepHoie MUHUL, MAZUCMPANU, KaOebHble peleHls, onmuyecKue pelieHus, 80J10KOHHO -

onmuueckue auHuu ces3u (BOJIC), medHsie kabenu, NPonyckHas CNOCOOHOCMb.

B coBpemeHHOM MUpe, T1e MHGOpMAIS SIBJISI-
eTCsl KITI0UeBbIM PeCcypCcoM, a TIOCTOSTHHbI TOCTYTI
K Heit — Heo6X0AMMOCThIO, 3¢ HEeKTUBHOE MOCTPO-
eHye 1 GyHKIMOHVPOBaHVE€ KOMMYHMKAIIMOHHBIX
ceTeil IPUOOPETAIOT MepBOCTEleHHOe 3HAUeHMe.
OCHOBOJ 3TUX CeTeli ABJISIOTCS GungepHbie (Maru-
CTpajbHble) JIMHMUM, OTBevalolue 3a Meperavy
60npIINX O6BEMOB HAHHBIX HA 3HAUYNTEIbHBIE
paccTosiHUs. BbIOOp ONMTUMATBHOM TEXHOIOTUM
IJISL TAKUX JIMHUI — OYIb TO ONITUYECKIME UIU MeI-
Hble pellleHUsI — SIBJISIETCSI KPUTUUECKU BasKHBIM
acrekToM, OIpefesaioluM  ITPOMU3BOAUTENb-
HOCTb, HaIeXKHOCTD U 3KOHOMUYECKYI0 3(pheKTuB-
HOCTb BCei1 ceTeBOIi MHPPACTPYKTYPHI.

BBemenye B TeMy GUIEPHBbIX JMHUIA HauYMHA-
eTcsl C TMOHMMAaHUS UX POJM KaK TPaHCIIOPTHBIX
apTepuit, COeIMHSIIONINX Y3JIbl CeTU, LIEHTPhI 06-
paboTKM JAaHHBIX, 6a30Bble CTAHLUM MOOUILHOI
CBSI3M ¥ KOHEUHBIX IMOTpebuTeneil. ITU JTUHUK
IOJKHBI 00ecreunBaTh BBICOKYIO ITPOITYCKHYIO
CITOCOOHOCTD, HMU3KYIO 3a[€PXKKY U YCTONUMBOCTD
K pa3jiMyHbIM BHEITHUM BO31eiCcTBUsAM. VicTopu-
yecKyM MeJHble Kabenyu ObLIM MEepBOil U AOJroe
BpeMs eqMHCTBEHHO TeXHOJIOTUEN IS CO30aHUS
Takux maructpaseit. OgHaKo ¢ pasBuTueM Iud-
POBBIX TEXHOJIOTM U 9KCITOHEHI[MaTbHBIM POCTOM
06beMOB TeHEepUPYEMBIX U TepegaBaeMbIX HaH-
HBIX, X BO3MOXXHOCTU CTa/IM OTPaHMYEHHBIMMU.

[MosiBeHMe U CTpeMUTeIbHOE pPa3sBUTUE BOJIO-
KOHHO-OITHMYeCcKuX auHui cesi3u (BOJIC) mpons-
BEJIO PEBOJTIONNIO B 00JIACTU TEIeKOMMYHMUKAIMIA.
IMpepyarast 3HAUMUTENBHO OO0jiee BBICOKYIO IIPO-
ITyCKHYIO CITOCOOHOCTh, AAAbHOCTb Ilepemadu U
HEeBOCHIPUMMUMBOCTb K 3J1€KTPOMarHUTHBIM II0-
MeXxaM, OTITOBOJIOKHO ObICTPO CTAJIO JOMUHUPYIO-
IIMM pellieHMeM JJIsSt Maruc TpaabHbIX U GUAepHbIX
ceteii. TeM He MeHee MeIHbIe TEXHOJOTUU MPO-
IO/DKAIOT pa3sBUBAThCSI, HAXO/MSI CBOe MMPUMeHeHe
B OIpeIeIEeHHbIX HUIIAX, 0COOEHHO TaM, I/ie Tpe-
6yeTcst mutanue 1o Kabesio (PoE) uau roe cTou-
MOCTh IIPOKJIAJKM OITOBOJIOKHA OKa3bIBAeTCS
CTUIITKOM BBICOKOJA.

IlaHHag TemMa OXBaTbIBA€T BCECTOPOHHMI aHa-
73 U CpaBHEHMe JBYX OCHOBHBIX MTOIXOA0B K I0-
CTpOeHUI0 (GUIEePHBIX JUHUI — ONTUYECKUX U
MeIHbIX pellleHnit. B pabote paccMOTpUM UX QyH-
JaMeHTaJbHble TPUHIUIBI PabOThI, KIIOUYEBBIE
XapaKTepUCTUKYU, MPeUuMYyIecTBa U HemOoCTaTKu
KaskI ol TEXHOJIOTMM, a TaKKe 06/1acT UX IIpUMe-
HeHUs ¥ (PaKTOPBI, BAUIONIME Ha BBIOGOP TOTO MU
MHOTO penieHusi. llenbio sABsIeTCS MpeaocTaBie-
HM€e TIOJTHOTO 0630pa, KOTOPBI ITOMOXKET CIelya-
JIMCTaM U 3aMHTePeCOBaHHbIM JIMIIAM TTPUHUMATD
060CHOBaAHHbIE PEIIeHUsT MPY TPOEeKTUPOBAHUM,
pasBepThIBAHUM U MOJEPHU3ALUU COBPEMEHHBIX
KOMMYHMKAIVOHHBIX MHOPACTPYKTYP.



AKTYyaJbHBIE UCCTIeJOBAHUS ¢ 2024. N223 (205)

© Texuwuuecke HaykH | 20

CrereHb MU3yUeHHOCTM KabeTbHbIX (MeIHBIX) U
ONITMYECKMX pellleHuit Iyist GuaepoB M MarucTpa-
JIelt SIBJISIeTCST BBICOKOM M MOCTOSIHHO Pa3BUBAl0-
mieiics, ¢ OTHENbHBIMM aKIEeHTaMM U 061acTIMM
MCCIIeIOBaHMS IJIST KK 0/ TeXHOIOTUM, 06YC/IOB-
JIEHHBIMY UX KPUTUUECKOI POJIbIO B QYHKIMOHU-
poBaHMM INI06aTbHOI MHGOPMAILIMOHHO MHbpa-
CTPYKTYDBI.

VizyueHue MeIHbIX Kabeyeit, 0cO6eHHO [Jis Te-
JIEKOMMYHMKAILIMOHHBIX 1ieJieil, uMeeT OUeHb 10JI-
TYIO MCTOPUIO, HACUMTHIBAIOMIYIO Gosiee Beka. CTe-
TeHb M3YYEeHHOCTU MEe[HBbIX pelleHWUi SIBJISIeTCS
3penoil U (GyHZAMEHTaJIbHOM, OXBaThIBasl TaKye
acIleKThl, KaK Gu3nueckme OCHOBBI (3JI€KTpOMar-
HUTHBbIE CBOJCTBA Meau, (peHOMEHBI 3aTyXaHMus,
TepeKkpeCcTHBIX IOMeX, OTPakeHUI, IyMOB, MaTe-
MaTu4yeCky OMMCAHHbIE U JIeTIiie B OCHOBY TTOHSI-
TUI TIOJIOCHI TTPOITYCKaHMSI, MUMITeIaHCca, CKMH-3(¢-
(dexra), crangapTusanusl (OrpOMHOE KOJIMUYECTBO
MeXIYHApOOHBbIX U HALMOHAIbHBIX CTAaHIAPTOB,
pernamMeHTUPYIOIINX NPOU3BOACTBO, MOHTOX U
TEeCTUPOBAaHME MeIHbBIX Kabejyeir), pa3BUTHE TeX-
HOJIOTU (HECMOTPS Ha IOSIBJIeH) e OIITOBOJIOKHA,
MccaeqoBaHMs IIPOIOJIKAIOTCSI, OCOOEHHO B KpaT-
KOCPOYHOM cerMeHTe, Hampumep, 25G/40G/100G
Ethernet mo megHoMy Kabesio B [I0/]ax, BKIoUast
yaydllleHue 3KpaHUPOBAHUS, MUHUMMU3ALUIO T1e-
PEKpeCTHBIX TTOMeX U pa3paboTKy 6osee sddek-
TUBHBIX KOJIMPOBOK CUTHAJIA), @ TAK)Ke 3KOHOMMKA
U SKCIUTyaTauus (BOMPOCHI CTOMMOCTU TIPO-
KJIaIKY, 06CITY>KUBAHUS, JOJATOBEUHOCTY U YTUITU-
3aLun).

OrpaHuyeHus1, Takue Kak MakKCMMasbHas Jab-
HOCTb Iepeiaun, MPONyCKHASI CIIOCOGHOCTD, BOC-
MPUMMYUBOCTD K 37IEKTPOMarHUTHBIM IIOMeXaMm U
HeOOXOMMMOCTh pereHepanuy CUTHaMIA, TaKxKe
TIATESbHO M3yUYEeHbl U XOPOIIO U3BECTHBI. AKTY-
ajJbHble MCCAeNOBaHUS [JisI MeOHbIX pellleHu
BK/IIOYAIOT BBICOKOCKOPOCTHYIO Iepefavy Ha KO-
POTKMe paccTosTHMS (pa3paboTKa CTaHIAPTOB 1T

400G u Boiie B I10/Jax), rmoBbinieHne 3bPekTuB-
HocTu PoE (mepemaua GObLIMX MOIIHOCTEN 06e3
reperpesa) ¥ MMHMMM3ALMIO 3aTyXaHUs U TTOMeX
(HOBBIE MaTepUasbl U KOHCTPYKIIUN).

V3yuyeHHOCTH ONITUYECKUX pellleHNii TakKe 10-
CTHUIJIa BBICOKOJ CTeNleHU 3pesioCTy, HO MPU 3TOM
SIBJISIETCSI rOpasmo 6ojiee IMHAMUYHON 00J1aCThIO,
IMOCTOSIHHO Pa3BMBAKIIENCS M OTKPBIBAIOIIEN HO-
Bble BO3MOXXHOCTH. OCHOBHbIE HAIlpaB/IeHUSs U3Y-
YEeHHOCTY BKJIIOYAIOT (hM3MYecKyue OCHOBBI (TIPUH-
LMITbI pacIpoCTpaHeHUsI CBeTa, AUCIIepCusl, Helu-
HeliHble 5(QeKThl, 3aTyXaHue), MaTepuaabl U
MIPOU3BOJICTBO (Pa3paboTKa pasIMIHBIX TUIIOB BO-
JIOKHA U TEeXHOJIOTUIi UX TPOU3BOJICTBA), CUCTEM-
HbI€ acIeKThbl (METOIbI MOIY/ISILIUU, MYTbTUTIIEK-
CUpOBaHMS, KOAUPOBAHUS C UCIIpaBIeHEM OIIN-
00K, apXUTEKTYPbI ONTUUECKUX CETel), aKTUBHbBIE
KOMITOHEHTBHI (J1a3epbl, GOTOAETEKTOPDI, ONITHUYE-
CKMe YCUIUTENN, OINTUYECKHe KOMMYTATOPbl U
MOJIYJISITOPBI), @ TAK’Ke BOIIPOCHI pa3BepPTHIBAHUS
M 9KCIUTyaTaluuu (MeTOAbI TPOeKTUPOBAHMS, MOH-
Tajka, CBapKu, TECTUPOBAHUSA U OOCTYKMBAHUS
BOJIC).

[TepcrieKTUBHbBIE TEXHOJIOTMM, TaKME KaK IPo-
CTPAHCTBEHHOE MYJIbTUILJIEKCMPOBaHME, II0OJIbIe
BOJIOKHA, KBAHTOBAasl KPUIITOrpadust M OINTHUYe-
CKlMe BBIUMCIEeHMSI, CBUAETE/NbCTBYIOT O KpaiiHeil
aKTyaJIbHOCTM M OMHAMMYHOCTM 0OJaCTU. AKTY-
aJbHbIE VCCIeIOBAHMS AJIST ONITUUECKUX PelleHiA
COCpeloTOYeHbI Ha CBEPXBBICOKMUX CKOPOCTSIX TIe-
penauu (1 TOUT/c 1 BbIlle HA OJHOM KaHasie), OIl-
TUMM3ALUY CIIEKTPaIbHOM 3¢ deKTUBHOCTH (YBe-
JMYeHMe KOJMYeCTBa KaHAJIOB B OAHOM BOJIOKHE),
KBAaHTOBBIX KOMMYHMKAIIMUSIX, HOBBIX TUITAX OITO-
BOJIOKHA (T10Jible, MHOTOXWJIbHBIE) JIJISI yBeauye-
HUSI TIPOITYCKHOM CIIOCOOHOCTM, MHTETPUPOBAH-
HOJi hOoTOHMKE (CO3/IaHMe MUHUATIOPHBIX ONITHYe-
CKUX CXeM) ¥ 9HEPro3(pdHeKTUBHOCTY ONMTUUECKUX
cereit (omTMMM3AUMSI TIOTpeGIeHUS SHEePrun)
(Tabmn.).

Tabnnua

CpaBHUTEIbHBIN aHAIN3 KA0eJIbHBIX ¥ ONTUYECKUX PeleHuit

N¢ XapaxkTepucTHKa

KaGenbHble pemeHns

OnTuueckue penreHus

CKOpOCTb epemaun
TaHHBIX

MakcumyM go 10 T'éut/c

1o 100 I'éut/c u BbILIE

2 | OanpHOCTH Iepenaumn

orpaHnyeHHas gjauHa (fo 100 met-
POB JIJISI MeTHBIX Kabejeit 6e3 ycu-

A0 HECKOJIbKNX KMJIOMETPOB 6e3

BaHUN.

o yCUIuTesein.
3 YCTONYMBOCTD K IO- | TIOJBEPIKEHBI 3JIEKTPOMAarHUTHBIM | He TMOJBepXKeHbI, 60/iee HaZeXHbI B
Mexam oMexaMm. IIYMHBIX Cpefax.
601ee BbICOKast HayalbHAs CTOU-
4 CTONMOCTS IlellieBJie B yCTAHOBKE ¥ 060PYIO- | MOCTh, HO MeHbIIMe 3aTPaThl HA 00-

CJTY>KUBAHME B JIONTOCPOYHOI mep-
CIIEKTHBE.
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N2 XapakTepucTuKa

KabGenbHbIe peneHus

OnTuyeckue penieHUs

[IpocToTa yCTaHOBKMU
U 06CTYKMBaAHUS

MpolIe B YCTAHOBKE, HO TPEOYIOT
60Jiee 4aCcTOro 06CTYKMBAHMSI.

CJIOKHEE B YCTAaHOBKE, HO PeXe Tpe-
OyeT 00CTY>KMBAHMUS.

6 [Ipumenenne

yallle UCIIOb3YIOTCS B JIOKIbHBIX | TPeATOUTUTEe/bHA JIJISI MarucTpaib-
ceTsx (LAN).

HBIX U JOJITOCPOYHBIX COEAVHEHMUIA.

Takum o6pa3om, 06e TEXHOIOTUU — MEIHbIE U
ONTHYECKMe — MPOUUIM IJIUTENbHBINA U TILATENb-
HbII1 TyTh U3y4YeHus1. MeHbie pellleHus] JOCTUTIN
BBICOKOJi CTeIleH! 3pesioCT!, UX OCHOBHbIE TIPUH-
LUMUIIbI M OTPaHMUYEHMS XOPOILIO M3BeCTHBI, & TEKY-
1ye UCCaefoBaHMs HalpaB/ieHbl Ha MOBBILIEHNE
MPOM3BOIUTEILHOCTH B cIlenM@UUYecKux HUIIAX.
OnTuueckye pelreHus, Takke Oyayum 3pesioi Tex-
HOJIOTMel, HaXOOsITCS Ha IIMKe MCCAedOBaHMil U
pa3paboTOoK, ITOCTOSTHHO PACIHIMPSIS TPAHUITBI BO3-
MO>KHOT'O [0 CKOPOCTH, SATbHOCTU U €MKOCTH I1e-
pellauM SAHHBIX, UYTO AejaeT UX KIHYEBBIM 3Je-
MEHTOM B PasBUTUM OYAYIINX TTI00ATbHBIX KOM-
MYHMKAI[MOHHBIX CUCTEM.

B coBpeMeHHOM Mupe KabebHble (MeIOHbIe) U
OTTMYeCKMe pellieHus 1 GuIepoB U Marucrpa-
Jieit TPUMEHSIIOTCS B pa3jM4HbIX 0071acTsX, Ie-
MOHCTPHUPYS CBOM YHUKAIbHbIE MIPENMYIIECTBA U
IIOTIOJHSISI APYT ApYyTa B CO30aHUM BbICOKOIIPOU3-
BOJIUTEJ/IbHBIX U HAJIEXKHBIX CeTelt.

OnTuyeckue peieHusi, 61aromapsi CBoeil BbI-
COKOI1 IPOMYCKHOV CITIOCOOHOCTH, HU3KOI1 3aTyXa-
€MOCTM ¥ HEeBOCHPUMMUMBOCTU K 3JeKTpomar-
HUTHBIM TIOMeXaM, SIBSIOTCSI TPeAIoUuTUTeb-
HBIM BBIOOPOM [IJIS1 MAarUCTPAIbHbIX CeTel MeXIy
ropolaMM U KOHTMHEHTaMM, MOJBOJHBIX Kabe-
JIeii, a TakKe JJIT 69K60HA KPYIHBIX IIEHTPOB 00-
pabotku maHHbIxX (IIO/I) 1 TOPOACKUX CETeIA.

Hampumep, HOBble TpaHCOKeaHCKMe TOJBO/I-
Hble Kabenu, Takue Kak 2Africa (coemmuusronimi
EBponty, Abpuxy mu Asuiw) uam Google-owned
Dunant (coeguusiomuit CIIA 1 ®paHI1nIo), CTPO-
SITCSI UCKJTIOUMTETbHO Ha OCHOBE ONTUYeCKOTO BO-
JIOKHa, obecreuyBasi MPOMYCKHYIO CITOCOOHOCTDb B
COTHM TepabUT B CeKyHAy. BHYTpM TropomcKmx

aryiomepanuit ONTOBOJIOKHO MCIIOAb3yeTCs [Jis
noctpoeunsi ceteit FTTH (Fiber-to-the-Home),
IOCTaBJISISI TUTAOUTHBIN U Jaske MYJIbTUTUTabUT-
Hblii MHTEpHET HeINoCpeiCTBEHHO B JoMa U
oduChl, TPy 3TOM DUAEPHbIE IMHUK OT LIEeHTPasIb-
HOTO y37a JI0 paclpelenuTeNbHbIX TOUEK TakKe
SIBJISIIOTCSI OIITUYECKUMU [2].

B IO/l onTuueckue pelieHnUsI akTUBHO ITpUMe-
HSIIOTCS 7151 COeqMHEeHUSI CepBepoB M KOMMYTATO-
pOB Ha 3HAUMUTESbHbIE PACCTOSIHUS BHYTPU KaM-
myca, a Takke I/ CO30aHUST BBICOKOCKOPOCTHBIX
MHTepKOHHeKToB Mexay LIOJI, obecrneunBas Ie-
penmauy maHHbIX Ha ckopocTsix 100G, 400G u BblLIe.
Iyt oBbIleHNUsT 9PHEKTUBHOCTY UCIIOIb3YIOTCS
Takue  TexHosoruu, KkKak DWDM  (Dense
Wavelength Division Multiplexing), mo3Bossiio-
ras rnepegaBaTbh MHOKECTBO HE3aBUCUMBIX OITTH-
YyeCKUX CUTHAJIOB C PasHbIMU IJMHAMU BOJIH IO
OJIHOMY BOJIOKHY, YTO 3HAUMTEJbHO YBeJINUNBAET
0010 MPOITYCKHYIO CIIOCOOHOCTD 6€3 MPOKIIaIKA
IOIIOJHUTEIbHBIX Kabeieil.

Bepymiye rpoBaiigepbl 0671aUHbIX YCIYT, TaKMe
Kak Amazon Web Services (AWS), Microsoft Azure
1 Google Cloud, cTposIT cBoM I7106aIbHbIE CETH Ha
OCHOBe DPAa3BEeTBJAEHHBIX ONTUUYECKUX MAarucTpa-
JIeii.

MenHbie penieHnsl, HECMOTPSI Ha JOMUHUPOBA-
HMe ONTOBOJIOKHA B MaruCTPaIbHBIX CETSX, MPO-
IO/DKAIOT aKTMBHO MCITOMb30BAaThCS U pa3BU-
BaThCsl, 0COGEHHO B CEIMEHTAX, Tje UX IIpeumylie-
cTBa (MPOCTOTa MOHTAaKa, BO3MOKHOCTb Iiepe-
JIauy 9JIEKTPOIHEPTUY 10 TOMY ke KabesTio, MeHb-
11ast CTOMMOCTD Ha KOPOTKUX PACCTOSTHUSIX) SIBJISI -
IOTCSI KpUTUUECKUMU (PUC.).

Puc. IIpumep 0nmoeo10KOHHbBIX U MeOHbix Kabeell [3]
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B IO menubie Kabenn Catba, Cat7 mam Cat8
HIMPOKO NMPUMEHSIIOTCS [J151 COeIMHEeHUSI CEPBEPOB
C KOMMYTAaTOpaMM BHYTPU OOHOM CTOWKU WU
MeXIy COCeOHMMM CTOMKaMM Ha PacCTOSIHUS IO
30-100 meTpoB, moamepskuBas ckopoctu 1o 10G,
25G u maxxe 40G Ethernet 3a cueT MUCII0/Ib30BaHMS
MPOABUHYTHIX METOJIOB KOAMPOBAHMS U SKPaHU-
poBanus. Texnonorust Power over Ethernet (PoE)
Ha 6a3e MeIHBIX Kabeseii aKTMBHO UCIOIb3YeTCs
s iutanus [P-kamep, Touek goctymna Wi-Fi, IP-
TenedoHOB U Apyrux [oT-ycTpoOiiCTB, CHUKAs 3a-
TpaThl Ha MPOKIAJKY OTAETbHbBIX 3JIeKTPUUECKUX
Kabeseit. B cucremax BuaeoHabMIOoeHNs M KOH-
TPOJIst OCTYIIa MeIHbIe Kabenu (HampuMmep, Koak-
CUaJIbHbIe WM «BUTAs Tapar») BCe ellle OCTalTCs
aKTyaJbHBIMMU JJIs1 Tiepeaui AAaHHBIX U MTUTaAHUS
Ha KOPOTKMeE U CpefHMe paccTosiHus [1].

MenHbie Kabesu TaKKe UCIOJb3YIOTCS B HEKO-
TOPBIX YCTapeBIIMX, HO aKTUBHO 3KCIUTyaTupye-
MBbIX TeJIEKOMMYHUKAILIMOHHBIX CEeTSIX (Hampumep,
DSL-texHoiorMM), roe MOAepHMU3AIMUs A0 OIITOBO-
JIOKHa 5KOHOMMYECK! HelleslecoobpasHa Win Tex-
HUYeCK 3aTpygHeHa.

BakHbBIM COBpeMEeHHbIM NpUMeHEeHUEM SIBJIS-
IOTCST BhICOKOCKOpOCTHbIe HDMI-kabenu nmis me-
penauy BuaeocurHana (Hampumep, 8K) Ha KOpoT-
Kye pacCTOsSIHUS, a TaKkKe CrelyanibHble MegHble
Kabenyu ISl MOAKITIOUEHUST TepudepuitHbIX
YCTPOMCTB K KOMIIbIOTepaM uepe3 USB4 wiu
Thunderbolt. B aBTOMOGU/IbHOI ITPOMBILIIEHHO-
CTV MeJHble Kabeau OCTAITCS CTaHAAPTOM [IJIsi
BHYTPUABTOMOOWIIBHBIX CETeli Iepeaaun JaHHbIX
(nampumep, Ethernet B aBTOMOOWIISIX) U 3JI€KTPO-
MPOBOAKY U3-3a UX HAIEXXHOCTU U YCTOMUMBOCTU
K BUOpaIMSIM.

Takum 06pa3oM, ONTUYECKME PEIIeHUS SIBIISI-
I0TCS1 6e3yCOBHBIMMU JTUAEPAMU IJIST MarUCTPaIb-
HBIX ceTeit U GUIepoB 600N MPOTSKEHHOCTH,
rme TpeOYIOTCS MaKCMMasbHasl IPOMYyCKHAs CI0-
COGHOCTb, YCTOMYMBOCTH K IIOMEXaM U HU3KOe 3a-
Tyxanue. OHM GOPMUPYIOT «CKeJieT» COBpeMeH-
HOTO MHTEpHEeTA.

KabenbHble (MeIHbBIE) pElIeHNs ITO-TIPEKHEMY
He3aMeHUMBl IJI51 «IOCJIeSHE MWIN», BHYTPU
3[IaHUI, MEeXXCTOeUHbIX coeauHeHuit B LIO/ Ha Ko-
POTKMX PACCTOSTHUSIX M TaM, TAe TpebyeTcs repe-
naua anexkTposHepruu (PoE). Ix mpocToTa 1 OTHO-
CUTEJIbBHO HM3KAasl CTOMMOCTh OOOpYyIOBaHMUSI Ha
KOPOTKMX CerMeHTaxX OeJaloT MX 3KOHOMMYECKU
BBITOJTHBIMHA.

CoBpeMeHHbIe CETU YaCTO MPeACTaBJSIOT CO-
60i1 TM6GpUIHbBIE pElIeHMs, IIe OITOBOJOKHO J0-
CTaBJISIETCSA KaK MOKHO O6jkKe K KOHEUYHOMY I10-
Tpebutenio (Hanpumep, FTTH, FTTB - Fiber-to-

the-Home/Building), a manee uCcmoab3yOTCsI MeJ -
Hble Kabesu AJ1s MOAKITIOYEHMS] K YCTPOICTBAM.

OTMeTMM, UYTO NIpM BbIGOpPE MeXIy Kabesb-
HbIMM (MEIHBIMM) U ONTUUYECKUMMU pelleHUSIMU
115t GumepoB U MarucTpaneit MHKeHephl U IJIaHU-
POBIIVKM CTQJIKUBAIOTCS C PSAOM KPUTUUIECKUX
Mpo6JieM 1 GaKTOPOB, KOTOPbIe HEOGXOIMMO TIIA-
TeJIbHO 00TyMaTh.

OIHOI U3 KJIIOUeBBIX TPYLHOCTeN SBISIETCS
MIPOTHO3UPOBAaHMe IPOMYCKHOM CIIOCOOHOCTU U
oyayuux tTpeboBaHuii K pocty. Eciiu memgHbie pe-
IIeHUS OTPaHNYEHbI TI0 ITPOITYCKHOM CITOCOOGHOCTH
¥ MOTYT OBICTPO YCTApPEeTh MPU 3HAUNTETHHOM PO-
cte Tpaduka (Hampumep, o 4K/8K Bumeo, 06-
JavyHbIX cepBUCOB, [0T), Tpebys moporocrosiueit
3aMeHbl, TO OITMYECKME pPEeIIeHus IpeJIaramT
OYEeHb BBICOKYIO IIPOITYCKHYIO CIIOCOGHOCTH C
60/pIIMM 3a11acOM Ha Oynyiiee.

ITpobema B TOM, UTO ITlepBOHAYAIbHbIE MUHBE-
CTULIMM B OITMUKY MOTYT OBITb BbIIE, HO ITOTEH-
oMan i1 MOAEPHM3AlMM (3aMeHa aKTUBHOTO
060pymoBaHMs WK MCITONb30BaHe DWDM) 3Ha-
YUTENbHO Bbilie. Takum 06pa3om, 6aiaHC 3aKITI0-
YaeTcsl MEXAY MePEUHBECTUPOBAHMEM B OITUKY,
KOTOpOe MOXeT ObITh HeaGeKTUBHbIM Ha KOPOT-
KUt CPOK, ¥ HEJOMHBECTUPOBAHNEM B MeIb, UTO
MpMBeIeT K OGbICTPOMY MOpPaJbHOMY YyCTapeBa-
HUIO.

BTOpOJi BaskHBIN acIeKT — 3TO OIOIKET U 3KO-
HOMMYECKasl 1eyiecooopa3HocTb. Meb, Kak Ipa-
BWIO, JeleBsie Ha KOPOTKUX PACCTOSTHUSIX U JIJIST
6ojlee HU3KMUX CKOPOCTEi, a COOTBETCTBYIHOIEE
06opymoBaHue (KOMMYTATOPbI, CETEBbIE KapThl) U
yCTaHOBKA (He Tpebyrolast Crielyanu3upoBaHHbIX
MHCTPYMEHTOB) Takke o6xommuTtcs menierie. Or-
TUKA, HapOTMB, MMeeT 6ojiee BBICOKYIO CTOM-
MOCTb KabeJs (XOTs eHa CHMUKAETCS), aKTUBHOTO
060pyImoBaHus (TpaHCUBEPbI, KOHBEPTEPHI) U Tpe-
6yeT BhICOKOKBTU(PUIIMPOBAHHBIX CIIELIVATICTOB
¥ JOPOTOCTOSIIEr0 060PYA0BaHMS IJIST MHCTAJIIS -
1107078

ITpo6ieMa BbIOOpA 3aKITIOYAETCS B ITOMCKE OII-
TUMAaJBHOTO 6GasaHca MeXIy HavyaJbHbBIMM Kallu-
tanbHbIMM 3aTpaTamu (CAPEX) m omnepanmos-
HbIMM pacxogamu (OPEX) Ha MpOTS>KeHUM BCETo
SKU3HEHHOTO IIMKJIa CUCTEeMBI. JleleBu3Ha Menu
MOXXeT ObITh ITPUBJIEKATEIBHO TTOHAYAITY, HO 60-
Jlee BBICOKME 3aTPaThl Ha OOCTY>KMBaHME, SHEPTO-
noTrpebseHre M HU3KAsg MacIITabUPyeMOCTh MO-
TYT IPUBECTY K 60Jiee 3HAUNTETbHBIM OBIITMM pac-
X0ZaM B JOJITOCPOYHOI MePCHEeKTHBE.

PaccTossHue m 3aTyxaHue CUrHajda TakKke WUr-
paloT BaXKHYIO poyib. MegHble Kabenu CHMIIBHO 3a-
TYXaIOT ¥ YYBCTBUTEIbHBI K TOMeXaM Ha O0JIbIINX
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PacCTOSTHUSAX, TPe6YsI MCII0/Ib30BaHMS IOBTOPUTE-
Jieil M pereHepaTopoB, UTO YyBeJIMYMBAaeT CTOU-
MOCTb U CJIOKHOCTb. OTITOBOJIOKHO JXe XapaKTepu-
3yeTcsl HU3KUM 3aTyXaHMeM U CIIOCOOHO Tepeja-
BaTbh JlaHHbIe HA OTPOMHbIE PACCTOSIHUS 6e3 J0-
MOJTHUTEIbHOTO 0060pymoBaHust. [IJis1 oueHb 60JIb-
IIMX PaCcCTOSIHUIA ONTHUKA Oe3aabTepHAaTUBHA, HO
ILJISI CPeAHUX PaCCTOSTHUI MMPUXOAUTCS YUUTHIBATh
CTOMMOCTb ¥ BO3MOXXHOCTb pa3MelleHs pernuTe-
POB 151 Meu, TTIPOTUB BbICOKOI CTOMMOCTHU OTITU -
YeCcKoro 060pyIoBaHMsI.

Yc1oBus OKpYy>Kaloleii cpeabl M ITIOMeX0yCTOM -
YMBOCTb SIBJISIIOTCS €I€ OOHOM CYIeCTBEHHOM
npobisiemoit. MeHble pelieHUs] BeCbMa BOCIIPU-
UMUMBBI K 371eKTpoMaruiuTHeIM (EMI) 1 pagmoua-
crotHpiM (RFI) momexam, a Takke K BHEIIHUM
37IeKTPUYECKUMM HaBOAKAM, UYTO MOKET MPUBECTHU
K TIOTepe JAaHHbBIX U CHMKEHUIO TTPOU3BOAUTE/b-
HocTu. OITHKA, 6y IyUM ITOTHOCTHIO HEBOCIIPUMM-
YMBOJ K JIEKTPOMAarHMTHBIM IOMexaM, obecrie-
YMBaeT raJbBaHUYECKYI0 Pa3BI3Ky, UYTO KpUTHUe-
CKM BaKHO [IJIS1 IIPOMBIIIIIEHHBIX CPE[T MJIU 00beK-
TOB C BBICOKMM YPOBHEM 3JIEKTPUUECKUX HTYMOB.
B TakMx yC/IOBUSIX, €CM IMHMS TIpOJieraeT BOIM3u
MOIIHBIX MCTOYHMKOB IIOMEX, OTITUKA CTAHOBUTCS
eJIMHCTBEeHHbIM HaZ€XHbIM pellleH/eM, HECMOTPS
Ha TTOTEHIIMATbHO 60JIee BHICOKYIO CTOMMOCTbD.

TpeboBaHMSI K SHEPrOCHAOXKEHUIO TaKke OKa-
3BIBAIOT BJIMSIHME HA BbIOOD. MenHbie Kabeau mo3-
BOJISIIOT TlepeiaBaTh MUMTaHMe BMecTe C JaHHBIMU
(PoE, PoE+, UPOE), 4TO 3HAaYMTEIBLHO YIIPOLIAeT
pa3BepThIBaHME YCTPOIMCTB (BUAEOKAMEPbI, TOUKMU
noctymna Wi-Fi, IP-tenedoHnbl) B ymajeHHBIX Me-
cTax 6e3 OTHeNbHON MPOKIAIKM CUJIOBBIX Kabe-
jieii. ONTOBOJIOKHO He 06j1afaeT TaKOoil BO3MOK-
HOCTBIO; YCTPOICTBAM Ha KOHIIAX ONITUYECKO JIN -
HUM TpebyeTcsl OTHENbHbI MCTOUYHUK MUTAHUS.
DTOT (GaKTOp MOXET CTaThb 3HAUUTETbHBIM TIpe-
MMYIIECTBOM MU MUY IOTPEOYET MOTIOTHUTED-
HBIX peleHui I ONTUKY, HalI[pMMep UCIIO0Ib30-
BaHMe TMOPUAHBIX Kabesieii, comepskamx Kak OI-
TU4eCKue BOJIOKHA, TaK M MedHble >XMJIbl OJISd IIN-
TaHWUSI.

Be3omacHOCTb OJaHHBIX — €II€ OAMH acIeKT.
MepHblii cUTHal OTHOCUTENBHO JIETKO MepexBa-
TUTHb 6e3 GU3UUECKOTO HAPYIIEHNUS IeJIOCTHOCTH
Kabesis. [TepexBaT ONMTUYECKOTO CUMTHAJA IMPAKTHU-
YyeCcKu HeBO3MOXKeH 6e3 Ppu3MyecKoro paspe3aHmust
WJIM 3HAUMTEJIbHOTO TOBpeKIeHMsI BOJIOKHA, UTO

HeMeJIeHHO O6HapykuBaeTcs. ISl 0ObeKTOB C
MOBBIIIEHHBIMM TPeOOBAHUSIMU K O€30MMacHOCTU
(rocymapcTBeHHbIE YUpEKAEHUs], (PUHAHCOBbIE
OpraHM3alyy) ONTHUKA SIBJISIETCS MPeaNOUTHATENb-
HBIM BBIOOPOM.

HaxoHelr, y1o6CTBO MOHTaKa ¥ KBaJIM(PUKALIVAS
IepcoHasia TaKKe UTParoT posib. MOHTaXK MeJIy OT-
HOCUTEJIbHO MPOCT M He TpebyeT creluaabHO
KBaaupUKALMK [IJig 6a30BbIX orepainii. MoHTax
OIITUKM JKe TpebGyeT BbICOKOI KBaIMuUKaLym rep-
COHaja, CIeIMATU3UPOBAHHOIO O000PYIOBaHMS
(cBapOYHbIe aIlrapaThl JJIs1 OIITMYECKOTrO BOJIOKHA,
MIPOYMCTKY, TECTEPBI) U UUCTOTHI paboueii 30HBI, a
OIIMOKM MOTYT MPUBECTU K 3HAUUTEIbHBIM ITOTE-
psIM curHaja. JIOCTYIMHOCTh M CTOMMOCTb KBaslyi-
(upoBaHHOTrO MepcoHaja u 060pyaI0BaHMUSI MO-
TYT CTaTh CEPbE3HBIM OTPAHMUMBAIOMIUM (aKTO-
pPOM, 0COGEHHO [IJIs1 PerMOHaTbHBIX IIPOBaiiIepoB
MM HeBOMbIIMX KOMITAHMIA.

B mesoM, BBIGOpP YacCTO CBOIMUTCS K OLIEHKe
TOrO, CKOJIbKO CpEeICTB I'OTOBbI MHBECTUPOBATb
ceiiyac, 4To6bl M36ekaTh Mpo6aeM U ITOIOJHU-
TeJIbHBIX 3aTpaT B 6yayiieM. [IJis BHICOKOCKOPOCT-
HBbIX MarucTpajieit u GpuaepoB ONTHUUYECKME pelle-
HUS TIpaKTU4YecKy O6esaabTepHaTUBHbBI U3-3a Tpe-
60BaHMIT K IIPOITYCKHOM CITOCOGHOCTY M PACCTOSI-
HusM. [y 6oJiee JOKa/JIbHBIX 3aJa4, 0COGEHHO
Tam, rae BakeH PoOE, MeqHbIe pellieHUs OCTAlOTCS
aKTyaJTbHbIMMA.

BbI6Op MeXAy MEIHBIMU U ONTUUECKUMU pe-
IIIeHMSIMM BCera OCHOBBIBAETCS Ha KOMILJIEKCHOM
aHanuse TpebOBaHMI K CeTH, PacCTOSHUIO, TIPO-
ITyCKHO¥ CITOCOGHOCTH, OIOMIKETY, YCIAOBUSIX OKPY-
sKalolleil cpefbl M MePCIeKTUBAX HaTbHEeNIIero
pa3BUTHS. B GOJIBIIMHCTBE C/TyYaeB OHM He KOHKY-
PUPYIOT, @ B3aMMOIOIIOJIHSIIOT APYT APYTa, CO3a-
Bast 3G PEeKTUBHYIO ¥ MaCIITAOUPYEMYIO CETEBYIO
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COMPARATIVE ANALYSIS OF CABLE
AND OPTICAL SOLUTIONS FOR FEEDERS AND MAINS

Abstract. This article provides a comprehensive comparative analysis of traditional cable (copper) and modern
optical (fiber-optic) solutions used to build feeder lines and highways in various telecommunications and energy
networks. The study covers the key technical, economic and operational aspects that determine the choice of a par-
ticular technology for specific application scenarios. Special attention is paid to such parameters as bandwidth,
signal transmission range without retransmission, resistance to interference (electromagnetic and radio frequency),
data transmission security, as well as the cost of infrastructure deployment and maintenance. The advantages and
disadvantages of each solution are analyzed in the context of modern requirements for high-speed data transmis-
sion, reliability and scalability of networks.

Keywords: feeder lines, highways, cable solutions, optical solutions, fiber-optic communication lines (fiber-
optic cables), copper cables, bandwidth.
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IMAJAJIKO Bnagumup CepreeBuu
CTapIlNii IIperoaaBaTeb,
AnTanickuii rocygapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET,
Poccus, r. bapHayn

TAINIKVWH Muxaui IOppeBuu
CTYLEHT,
AnTanicKuii rocygapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET,
Poccus, r. bapHayn

CO3OJAHUE N NUCCIIEJOBAHUE CTATUYECKHX
ITIOKA3AHUWY TMBKOT'O TEH30METPUYECKOI'O TATUUKA
HA OCHOBE TOKOITPOBOJALINX ITOPOLIKOB

AHHomauus. Paccmompetsl Heo6X00uMble Mamepuaisl U NPosedeHsl pacuémsl 01 co30aHus 2u6K020 MmeH30-
mempuueckozo damuuka. ITonyuens: mecmossie cramuueckue nokasavus. ITodeenu 8v1600 0 MamemamuuecKoli
Modenu, npedcmaeieHHOl 8 cmamoe «Mamemamuueckdas Mooenb 07 2UbKUX meH300amuuko8 Hd 0CHO8e MOKO-

npoeodsaujux nopowkos» [1].

Knroueesle cnoea: 2ubkuli meHzomempuueckuii damuux, mampuya, HanoJaHumens, 3asucumocms R(1).

craThe «MaTeMaTuyeckast MOJIeb IJISt TMOKMX
BTEHSO,ILaT'{I/IKOB Ha OCHOBE TOKOMPOBOASIIUX
mopomrkoB» [1] O6blIa omMcaHa MaTeMaTudeckast
MOZEJTb JJIs1 TMOKOTO TEH30METPUYECKOTO JaTuMKa
Ha OCHOBE TOKOIPOBOASIIUX MOPOIIKOB. s eé
MIPOBEPKM HEOOXOAMMO CO3JaTh TECTOBBIN 06pa-
3ell, C TOMOIIbI0 KOTOPOTO MOMyUYUM 3aBUCUMOCTD
corpotuBiaeHus R ot yanvHeHus 1.

IMepen HaUaIOM CO3HAHMS HATUYMKA ObLI ITPOBE-
IIEH ITOMCK He06XOIMMbBIX MaTepuanos. B xome mo-
MCKOB JIJIS1 MaTPUIIbI ObUT BbIOpAH JINTHEBOM CUITU-
KOH ¢ TBEépaocThio lllopa paBHOI 30 U INIOTHOCTBIO
1,08 r/cm® Tak Kak ero (usuKO-MexXxaHUUeCKyue
CBOWICTBA TIOAXOMST IOA, HAIIM TTOTPeGHOCTH, JIJIsST
HaIOJIHUTES ObLTM BEIOPAHBI TIOPOIIKY U3: MEAMN,
ATIOMUHUS U TpaduTa, U3-32 UX EKTPUIECKUX
cBoiicTB. Tak Kak OBLIO HEOOXOOMMO BHIOPATH
MeJIKOAMCIIepCHbIe TOKOMPOBOISIIME TIOPOLIKH,
ObLIM BHIOPAHBI CeyIONMe MapKu: MeIHbIi T10-
pouiok IIMP; amomunuesast nyapa ITAII-1; rpa-
but nureitubiit IJ1-1.

IMocne mnombopa MaTepuasoB HEOOXOAMMO
6bUI0 CO37aTh JUTheBYIO (opmy. B mporpamme
«KOMITAC-3D» 6bu1a co3gmaHa juTbeBast Gopma,
MpeJCTaBIeHHbBIX Ha PUCYHKe 1, ¢ paboueit 30HOI
10x63x2 mmM. ITocste aToro uTheBast GopMa OGblIa
Co37aHa ¢ momMo1bio 3D npuHTepa.

Puc. 1. Modens popma dns 3anusku 0amuuxos

Iyt co3maHmsl maTuMKa HeoOXOOMMO paccui-
TaThb OTHOIIIEHME CUJIMKOHA UM TOKOITPOBOISIIMX
MTOPOIIKOB. [IJIs 3TOr0 He06XOAMMO 3HATh HACBIMI-
HYIO0 IJIOTHOCTB OponrkoB. ITo TOCT 4960-75 «Ilo-
POILIOK MEAHBIMA 3IEeKTPOJIUTHUUECKUT. TexHUUe-
CKMe YCIOBMS.» HAChIMTHASA IUIOTHOCTb MeIHOTO
ropoiuka cocrasinseTr 4 r/cm3, mo 'OCT 5494-95
«[lygpa amomuHueBasi. TexHUUeCKME YCIOBUS.»
HacChIMHAasl IUVIOTHOCTb QJIIOMMHMEBOI MOyApbI CO-
crasisiet ~ 0,22 r/cm3, mo T'OCT P 50019.1-92
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«I'padut. MeTop onpeneeHyst HaChIITHOI JIOTHO-
CTH.» OblIa TONyYeHa HAaChIMHAs IIOTHOCTh T'pa-
(uta, paccuMTaHa HACHITHAS IJIOTHOCTH MO op-

myJie:
_ mg—-my
prp - v

rme:

m; — Macca EMKOCTH C TpagUTOM;

m; — Macca éMKOCTH;
V — 06bEM EMKOCTH;

@

HacpinHas mioTHOCTb I‘pa(bI/ITOBOI‘O IIOpOIIKa

cocrasmia 0,87 r/cms.

Iy 3aMeca TeCTOBBIX TMOKMX TeH30MeTpuye-
CKMUX JATUYUKOB OBLIO B3SITO 4 TpaMMa JIUTHEBOTO
CUJIMKOHA, IJI 00/1eryeHys] CMeIlBaHysI KOMIIO-
HeHTa A ¢ KOMIOHeHTOM B. O0BEM CMJIMKOHA

HaxomuTCsI 110 hopmyiie:
V= Mcun
Pcun

re:
Mgy, — MAcCca CUIIMKOHA;

Penn — TUIOTHOCTD CUITUKOHA;

@)

Puc. 2. Tubkue MmMeH30HOMempudeckue damuuku Ha ocHoge zpad)umoeozo, MeOdH020 U ANMUHUEB020 nopouwkos

3aTeM 6blIa paccuMTaHa Macca MOPOIIKa, BXO-
ISIIero B rubKuit TEeH30MeTpUUeCKUit JaTUMK, 110

dbopmyie:

m=n-V-

roe:
V — 06b€M CHIMKOHA;

P — HACbIIMMHAA IMJIOTHOCTb ITIOPOIIIKA;

3

n — K03 UIMEHT, pacCUMTHIBA€MbIN 110 (op-

MyJie:

Yup.
VCPU[

rme:
Vip — 00bEM TIOPOIIIKA;
Vo — 00bEM CUIMKOHA.

Puc. 3. 3axumesi

(4)
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[T TECTOBBIX TMOKMX TEH30METPUYECKIUX ITaT-
YMKOB KO3 IUIMEHT n 6pasics B AuamnasoHe OT 1
IO 3, TaK KaK CyIIeCTBOBAJIa IMIIOTe3a, YTO 06BEM
MTOPOIIKOB JO/DKEH GbITh PaBeH UM OOJble 00b-
€éMa CMJIMKOHA, a IIPY YBeJIMYeHUM 00bEM MOPOIII-
KOB B O60Jiee yeM 3 pasa IIPOTHO3MPOBAIOCH CyIIe-
CTBEHHOE YXyAIIeHMe MPOYHOCTHBIX XapaKTepu-
CTUK aTuMKa, B TOM YMCJIe Pa3MepPbl 30HbI YIIPY-
roii gepopmanyn.

Py
1000 || OFF [[7s0 V™~
> * 200

A=
«200p

2000
H

*20m
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200000 200 | |\ >+
£ 10A o
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Ha nmepBoM sTare 6bUIO M3TOTOBIEHO 6 06pas-
110B. IIpoBO/Ist M3MepeHe UX COITPOTUBIIEHNS, BbI-
SICHUJIOCh, YTO TPV SOOABIEHNUY aJTIOMUHMEBOTO U
MEIHOTO ITOPOLIKOB TMOKMII TeH30MeTpPUUeCcKuii
JAaTUYMK He IIPOBOIOUT IJEKTPUUECKUI TOK, B TO
BpeMs Ipu no6GaBieHuM IpadUTOBOTO IOPOIIKA
3JIEKTPUUECKMIT TOK MPOXOAUT IIPU N PaBHOM 3 U
He IIPOXOOUT Py n paBHOM 1. VI3-3a 3TOTO B AaJib-
HejfIlIeM OTBITHI POBOAMIIACH TOJBKO C Ho6aBiie-
HMeM rpadUTOBOrO MOPOIIIKA.

 mmmsmmsassssassss

Puc. 4. HaxoxodeHue 3asucumocmu conpomusyeHus R om yonuxerus [ npu n= 1.0625

Il TonyvyeHus] 3aBUCUMOCTU YOJIMHEHUST OT
M3MeHEeHMs] COTIPOTMBIIEHUST ObUIM CO3[IaHbl 3a-
KUMbI (puc. 3). JIs BBISIBJIEHUS] OINTUMAJIbHOTO
Ko3hduUIMeHTa N MPUMEHSIICS METO[, OJIOBUH-
HBIX OTpe3KOB. B xofe 3KCIepMMeHTOB C ITOMO-
b0 MYJIbTUMETPA ObLIM BBISIBIEHBI KO3bdUIIM-
€HTOM N, TIPU KOTOPBIX COXPAHSIIOTCS (GU3UKO-Me-
XaHMYEeCKMe CBOMCTBA M HAOGIIOmaeTCs MPOBOIK-

TEeH30MeTPUYECKUX TaTUMKOB Haubonee ymau-
HBIMM OKa3aJMCh 00pasiibl ¢ KO3GPUIIMEHT n paB-
HbIM 1,125, 1,1875 1 1,0625. TToyyeHHbIe 3aMePbI
¥ rpad MKy 3aBUCUMOCTEI IIPeICTaBIeHbI B TAOIM-
nax 1, 2, 3 v pucyHKax 3, 4, 5. VI3 MoIy4eHHbIX 3a-
BUCUMOCTE MOKHO CHE/IaTh BbIBOJ, UTO HAMIYU-
IIMM COOTHOIIEHMEM CUJIMKOHA C I'pPadUTOBBIM
MOPOIIKOM 6ymeT HabmogaTbes rpu n = 1.1875.

MOCTb. Us BCex TEeCTOBBIX IMOKUX
Tabmuia 1
3aMepsbI rMOKOro TeH30MEeTPUYECKOro JaTumka npu n = 1.0625
1 50 56,3 61,8 66,4 71,5 75,2 81,2 85,1 91,4
R1 2000000 | 34000000 | 211000 192000 214000 340000 830000 | 10500000 0
R2 1800000 | 29000000 | 1260000 | 480000 385000 690000 | 1145000 | 20000000 0
R3 1950000 | 32000000 | 1860000 | 380000 542000 930000 | 1310000 | 1500000 0
Rep | 1916666,7 | 31666667 | 1110333 | 350666,7 | 380333,3 | 653333,3 | 1095000 | 10666667 0
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Tabmuia 2
3amMepsI rMOKOro TEH30MEeTPUYECKOro JaTumKa npu n = 1.125
1 50 56,3 61,8 66,4 71,5 75,2 81,2 85,1 91,4
R1 93930000 | 16343000 | 134000 | 104000 | 121000 229000 | 518000 | 5385000 0
R2 97263000 | 17478000 | 840000 | 231000 | 217000 30700 709000 | 8072000 0
R3 | 103398750 | 14524000 | 1020000 | 226000 | 296000 663000 78600 | 1216000 0
Rcp | 98197250 | 16115000 | 664666,7 | 187000 | 211333,3 | 307566,7 | 435200 | 4891000 0
120000000
100000000
80000000
60000000
40000000
20000000
0 —o o
45 50 55 60 65 70 75 80 85 90
Puc. 6. 3asucumocms R(l) npun=1.125
Tabnuia 3
3amMepbl TMOKOTro TeH30MeTPUYECKOro JaTumuka npu n = 1.1875
1 50 56,3 61,8 66,4 71,5 75,2 81,2 85,1 91,4
R1 2000000 48800 27500 27300 28600 42300 112000 | 271500 0
R2 1800000 130000 33400 40000 50000 83000 157000 | 436000 0
R3 1950000 277000 48000 40000 51000 75000 133000 | 386000 0
Rep 1916666,7 | 151933,3 | 36300 | 35766,67 | 43200 | 66766,67 | 134000 | 364500 0
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W3 momyyeHHbIX JaHHBIX MOKHO CHEIaTh BbI-
BOZ O HECOCTOSITEJIbHOCTY MaTeMaTHMUYeCKOM MO-
ey, TpencTaB/leHHO B craThe «MaTemaTuue-
CKasl MOZEIb IJIs TMOKMX TeH30OaTYMKOB Ha OC-
HOBE TOKOITPOBOJSIINX IIOPOIIKOB». Takke B Xo[ie
TEeCTOB ObUIM BBISBJIEHBI pabouue auara3oH rub-
KOT'O TEH30MeTPUYECKOTr0 JaTumKa.
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CREATION AND STUDY OF STATIC READINGS OF A FLEXIBLE STRAIN
GAUGE BASED ON CONDUCTIVE POWDERS

Abstract. The necessary materials are considered and calculations are carried out to create a flexible strain
gauge. Test static readings were obtained. A conclusion is made about the mathematical model presented in the
article "Mathematical model of flexible strain gauges based on conductive powders" [1].

Keywords: flexible strain gauge, matrix, filler, R(1) dependence.



AKTYyaJbHBIE UCCIeJOBAHUS ¢ 2024. N223 (205)

-
a& BoenHoe mero | 30

BOEHHOE AEJO

KEJIAIIOB Cepreii iIBaHOBUY
cryniaTesnb, BoeHHast akageMust MaTepUabHO-TEXHMUECKOTO 00ecIieueHus MMeHM reHepasia
apmuu A. B. XpyneBa, Poccus, r. CaHkT-IleTepOypr

3AXAPOB Muxann lOpreBuu
IOIIEHT, KaHAUIAT BOEHHBIX HayK, BoeHHas1 akagemMusi MaTepuaJbHO-TEXHUUYECKOTO
obecrnieueHnst UMeHM reHepasa apmun A. B. Xpynesa, Poccus, r. CaHkT-IleTep6ypr

PA3BUTUE CUCTEMBbI BOEBO¥ ITOZITOTOBKU

AHHOmMauus. B 0aHHOli cmamobe packpviedemcst He00Xo0UMOCmpb KoMnekca 60esoti nodzomosku nodpasde-
JleHuti, 8OUHCKuUxX uacmetl, coeduHeHuil 1 No0depicaHusi U cO8epUIEHCMB08AHUSI YPOBHS 00esoli 20mosHoCcMU U
6oecnocobHocmu BoopysenHoix Cun Poccutickoii @edepayuut.

Knoueesle cnosa: craxcusanue nodpaszdeneHuti U 80UHCKUX uacmeti, 00yueHue 80eHHOCYHCAWUX, 80CNUMA-

HUe 80€HHOIIyHcauux.

BoeBaﬂ TOJITOTOBKA SIBJISIETCSI OCHOBHBIM CO-
Iep>kaHueM ITOBCeTHEBHOM IesITeTbHOCTY KO-
MaHAUPOB, OPTraHOB yHOpaBieHus U BONcK. OHa
MMPOBOJUTCSI KaK B MMUPHOE, TaK M B BOEHHOE
BpeMs 1 00YCJIOBJIE€HA MMOTPEOHOCTSIMM rocymap-
CTBa B KAUECTBEHHO MOITOTOBIEHHBIX BOEHHOCTY-
SKaIyX, MoIpa3aeeHusIX, BOMHCKUX YaCTSIX U CO-
eIVHEHUSX, CIIOCOOHBIX YCIIEITHO BBIMTOIHSATD
BO3JIO’KEHHbIE Ha HUX 3a1a4M.

BoeBast moroTOBKA ITpeICTaB/IsIET COO0IT KOM-
TIJIEKC CIUTAaHMPOBAHHbIX, OPTaHM30BAHHBIX U CU-
CTEMAaTUYECKY MTPOBOAMMBIX MEPOTIPUSITHUIA ITO BO-
MHCKOMY OOYYEHUIO ¥ BOCIUTAHUIO JIMYHOTO CO-
cTaBa, 00E€BOMY CJI&KMBAHUIO IIOApa3feeHui,
BOMHCKMX YacTeil, CoOeIMHEeHMI ISl BbITTOJTHEHUSI
00€eBBIX M IPYTUX 3a/1a4 B COOTBETCTBUM C ITpeaHAa-
3HAYEHMEM.

IMpousomeamiee B Havajge 90-X rogoB MpPO-
IIVIOTO BeKa M3MEHEHME IKOHOMMUYECKUX OCHOB
pOCCHUiiCKOTO 06IIIeCTBa ITOBJIEKIIO 38 OO0 COKpa-
meHne GI0IKeTHBIX BO3MOKHOCTE! rocyaapcTBa
o puHaHcKupoBaHuio BoopyskeHHbIX CIJI, B CBSI3U
C 3TUM MOSIBWINCH CYII€CTBEHHbBIE IPOOJEMBI B
OpTaHM3alyM U MPOBEAEHUST MepPOIpUITUii 6oe-
BOJ1 MOATOTOBKM B BOJCKax. Bce 3To HeraTuBHO
CKa3bIBAJIOCh HA KOJIMYECTBE U COMEPKaHUU yue-
HUII UM TIPAaKTUYECKUX 3aHATUI MO BOXIEHMUIO,
cTpenabbe ¥ OCTAJIbHBIM IIpeaMeTaM 00eBOii Mo -
TOTOBKM, KOTOpblE B 3HAUMTEJbHOI Mepe ObLIN
COKpAIIEHBbI.

CoBpeMeHHas poccuiickass apmMusl caesnana Ka-
YyeCTBeHHbIN CKauOK B OCHAIllEHMM BOOPYKeHUEeM,
BOEHHOI U CIlelaabHOM TeXHUKOI. [TpuHIUIN-
aJbHO M3MEHWINCH TIPUEMBI U CIIOCOOBI BEIEHUS
60€eBbIX IECTBUII B YUIOBUSX TPUMEHEHMS BbICO-
KOTOYHOT'O OpYKMSI, HOBBIX CPeCTB pa3BeJKU U
MTOpaKeHUS, a TaKKe IPUMEHeHMUs 6eCTTUIOTHBIX
JieTaTeJbHbBIX anmnapaToB. KaueCcTBeHHO YIydllin-
JIUCh XapaKTePUCTUKM aBUALIMM, paKeTHO-apTUJI-
JIEPUIICKOTO BOOPYKEeHMUS, OPOHETAaHKOBOW TeX-
HUKN. 3HAUUTETbHO YCOBEPIIeHCTBOBaHA SKUIIN -
pOBKa BOEHHOC/TysKaluX. [I0SBUIMCHh HOBbIE CPefi-
CTBA BOOPYKEHHOI 60PBOBI.

Bce 3TO HapsAy c rpoijeccaMy aBTOMaTU3alun
yIIpaB/ieHUs BOViCKaMM, BHeJpeHUeM TpeHaxkep-
HOJT TIOJITOTOBKY ¥ KOMITbIOTEPHBIX CPEMICTB 06Y-
YyeHMs HallIO OTpaskeHue B CYIeCTBYIOIel cero-
ITHSI cucTeMe G0eBOIi TOATOTOBKMA.

boeBass moAroToBka Ha CErOOHSIIHMI OeHb
MpefCcTaB/sieT coO0 Ile/leHalIpaBIeHHbIi, opra-
HM30BaHHBI ITPOIIECC BOWHCKOTO OOYUYEHMSI U
BOCITMTAHMS BOEHHOCTYKAIMUX, CIKUBAHUS T1O] -
pasgesieHuit, KopabJiiei, Te THBIX SKUITaKe, BOMH-
CKMX YacTeil, COeIMHEHMI U UX OPraHOB yIIpaBJie-
HMSI JJ1S1 BBITIOJTHEHMSI G0EBBIX 3a/1a4 COBMECTHO C
MPUAAHHBIMU U B3aMMO/IeICTBYIOIIVIMY COeIuHe-
HUSIMU (BOMHCKMMM YacTSIMU U TIoApaszeseHu-
SIMM) ¥ 0b6ecrieueHnst 60eBbIX TEJCTBUIi B COOTBET-
CTBUU C NpeJHa3HAUYEHMEM.

B ycnoBusx BemeHMs CIlelMa/JibHOM BOEHHOI
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omepalu, HecTabuIbHOI BO@HHO-TIOJIUTUUYECKOI]
06CTAaHOBKM, POCTa HANPSKEHHOCTY B OTHOIIE-
HMSIX MeXAy CTpaHaMM, YCUJIeHUS] OMAaCHOCTU U
KOJIMYeCTBa YyIrpo3 CO CTOPOHBI MeXIYHapO4HOIO
TeppopusmMa 6oeBast MOATOTOBKA cTaja 6e3yC/IoB-
HBIM IIpuopuTeTOoM sl BoopykeHHbix Cui Poc-
curickoit ®epepauyn.

B cooTBeTcTBMM C HEOOXOAMMOCTBIO CO3TaHMS
COBpeMeHHbBIX 3(h(}eKTUBHBIX, 60eCcToco6HbIX Bo-
opy>keHHbIX CWJI MepompusTus 060eBOi IOATO-
TOBKM MPOBOASITCSI KPYTJIOTOAVYHO, B JTIOOBIX ITO-
TOIHBIX YCJIOBUSIX, Ha BCE€X BO3MOXXHBIX TeaTpax
BOEHHBIX JI€VICTBUI1, JHEM U HOUbIO. [Ipu 3TOM ee
B&)KHBIM 3/IEMEHTOM CTaJI IPUHLUII COCTSI3aTeNb-
HOCTM, BBIBEIIINII ITPOIleCC OOYYEeHUS] JTMUYHOTO
COCTaBa Ha COBEPIIEHHO HOBBI YPOBEHb.

[MopTBepXAeHMEM 3TOMY SIBJISITUCH €KEerofgHO
MpOBOAVMbIe ApMelicKie MeXIyHapoaHble UTPBI,
npeAlIecCTBeHHUKaAMM KOTOPBIX CTa/IM BCeapMeri-
CKMe COpPeBHOBaHMS 3KUIIaXel TaHKOB «TaHKO-
BbI/l OMAT/IOH» ¥ KOHKYPC BO3ZYIIHOW BBIYUKMA
JIETHBIX SKUIIaKel «ABMamapTC».

O6a 3TMX KOHKypca BIEpBble IIPOBEIEHBbI B
2013 rogy B pamMmKax MepOIIPUSATUIA 10 COBEPLIEH-
CcTBOBaHUIO GopmM 60eBOIt MOATOTOBKM BOWCK, T10-
BBIIIEHNIO COCTS3aTeIBHOCTM ¥ OOBEKTUBHOCTY B
OILleHKe JTyYIINX NOApa3ae/IeHUI B pa3iINIHbIX BU-
Iax U pogax BOMCK.

B Hacros1ee BpeMst ApMeiickue MeXXIyHapo. -
HbI€ UTPBI - OOHO U3 CaMbIX 3HAUMMbBIX COOBITUIA
COBPEMEHHOTO 3Tara Pa3BUTUSI MEeKIYHAPOIHOTO
BOEHHOTO COTPYIHUYECTBA.

KoHKypChl ITpOXoauaM OAHOBpeMeHHO Ha 29
MOJIMTOHAX TISITM CTpaH: AsepbaiimkaHa, Apme-
Hum, Bemopyccun, Y36ekucrana u Poccuut, B TOM
Yyucie B akBaTopusax Kacnmiickoro, baatuiickoro u
YepHOTro Mopeii.

C6opuast Poccuu mpuHMMaa yyactue Bo BCeX
30 KOHKypcax UTp, NPOsiBWIa MacTepCTBO BbICO-
yajliero Kjaacca, My>kecTBO U CTOIKOCTb, 6e3rpa-
HUYHYIO BOJIIO K MoGefe M 3acayKeHHO 3aHsia
repBoOe MeCTO B 06IIIEKOMaHIHOM 3a4eTe.

OcHOBHa4 Lenb npoBeneHus ApMU 3akioya-
€TCs1 He TOJIbKO B COBEpIIeHCTBOBaHUY Tpodeccu-
OHAJIBHOJ BBIYUYKM BOEHHOCTYKAIIUX, YKperuie-
HUU JOBEPUTEIbHBIX OTHOIIEHUH U MEXIYHAPOS, -
HOTO BOEHHOTO COTPYOHMYECTBA OOOPOHHBIX Be-
JOOMCTB CTpaH-yYaCTHUILL, HO U B ITAaTPUOTUUYECKOM
BOCIIMTAaHUM MOJIOAEXM, ITOBBIIIEHUNM IIPpECTUKa
BOEHHO1 CITyKOBI.

BakHbIM HampaB/ieHUEM [esTelbHOCTU Opra-
HOB VIIpaB/JieHUs] 00eBOJ TIOATOTOBKOI BOVICK
(cun) sgBASETCS M OpraHm3alusl IUIAHOBOM Iesi-
TeJIbHOCTY OKPY>KHBIX ¥ BUTOBBIX IIEHTPOB 60€BOIA

TOATOTOBKM, CO3[IAHHBIX C II€JIbI0 COKpalleHus
MIPOIOJKUTEbHOCTY O0YUeHMS IMYHOTO COCTAaBa,
MIPOBEPKM TOTOBHOCTU U TTIOATOTOBKM COeIMHEHMIA
M BOMHCKMX YacTeii K BBITIOJTHEHMIO 3a7ay IO
npenHasHaueHM0. OCO6EHHOCTHIO TAKMX 1IEHTPOB
SIBJISIETCST 00beIVIHEHVE KOMIIbIOTEPHBIX KJIaCCOB
CO CpefCcTBaMM MOATOTOBKM OPTraHOB yIIpaBaeHUsl,
TpeHakepHbIX KOMIUIEKCOB BOODPYXEHMUS, BOEH-
HOV U CIeIMaIbHOM TeXHUKU, yueGHO-TaKTuue-
CKUX TI0JIe} U MMOJIUTOHHOTO 000PYI0BaHMS B €1V -
Hoe MHGOPMALVIOHHOE ITPOCTPAHCTBO.

B xome MpoBoaUMBIX Ha 6ase 1eHTPOB 6OeBOli
MTOATOTOBKM TAKTUUECKUX (KOMaHIHO-IITAOHBIX)
yUYeHUi, B TOM UMcjie ¢ TIOMOIIbI0 KOMITbIOTEPOB
Ha BUPTYaJIbHOM I10JIe 60SI ITPOBEPSIIOTCS CIAKEH -
HOCTb OTAEJIeHUI, CYKO, MTaboB U yIIpaBIeHUi
coeIVHeHU (TOApasaeneHuii) B 1eJ0M, YMEHUS
M HaBBIKM JIMYHOTO COCTAaBa B BHITTOJTHEHUM CBOUX
00s13aHHOCTEN ¥ B3aMMO3aMEHSIEMOCTH, a TaKXKe
YPOBeHb MPOPeccHOHaATbHON MOATOTOBJIEHHOCTA
0obuIlepoB K peasbHOI paboTe B YCJIOBUSX, TTPU-
G/IVKEeHHBIX K 60€B0Ji 06CTaHOBKe.

Ocoboe BHMMaHKe o6paniaeTcs Ha OpraHMU30-
BAaHHOCTb ¥ CJIQXKEHHOCTb, YMeJIoe OOHapysKeHue
MMPOTUBHMKA M OpPTaHM3aIMIo cOopa JaHHbBIX, IIpa-
BWIbHYIO OILIEHKY OOCTaHOBKM, CBOEBpPEMEHHOE
MpUHATHE pellleHUi, YeTKyI0 M TOJIHYI0 TOoCTa-
HOBKY 3aja4 IMOJYMHEHHBIM, MPUIAHHBIM ITOMI-
pasgeseHusiM, ITAOHYI0 KyJbTYpY M IJIaHUPOBA-
HMe 60sI, HeIIPEPHIBHOCTDb BeJI€HMS Pa3BeIKU, BbI-
MOJIHEHNEe MepoIpUuATUIi  PaAMO31eKTPOHHOM
60pb0ObI, HEeIOMYIIeHMEe CTyYaeB TOTEPU CBSI3U U
yIpaBIeHUs B YCJIOBUSIX PAAMOIIOMEX, CO3IaBae-
MBbIX TPOTUBHUKOM.

O6GecreunBasi CMHXPOHM3AIMIO IIPOIECCOB
ob6yueHMs C IJIaHAMU TTOCTAaBOK B BoopyskeHHbIE
Cwibl HOBBIX 06pasI[OB BOOPYKEHMS, BOEHHOI U
CIIeMaJIbHOM TEXHUKY, HEITPEPBIBHO aHATU3UPYS
M 006001Iast OIBIT COBPEMEHHBIX BOOPYKEHHBIX
KOHGMAUKTOB, KOHTPTEPPOPUCTUUECKUX U MUPO-
TBOpUYECKUX OIlepalinii, B ToM unciae B Cupuiickoit
Apabekoit Pecniybnuke, HaropHom Kapabaxe u
CrienyanbHOM BOEHHOI Ollepanuy Ha YKpauHe,
COBpeMeHHbIe OPTaHbl YIIpaBjeHNs] 60eBOIi IMOM-
TOTOBKOJ ITPOJIO/KAIOT BHEPSTH HOBbIE TIO/IXO/IbI
K TIOATOTOBKe TOfpa3feneHnii, HapaluBamoT UH-
TEHCUBHOCTb 60€BOJ yue6bl 1 KOJIMUYECTBO MEPO-
MPUSATUIA  MEXBUOOBOI (COBMECTHONM) TOAIO-
TOBKM.

IlesiTeIbHOCTD BbICOKOITPO(eCcCMOHaTbHBIX MH-
CTPYKTOPOB U ITperofiaBaTesieii, B COUeTaHUM C OT-
BETCTBEHHOCTBIO U 11eJIeyCTPEMIEHHOCThIO 06yUa-
€MOT0 MMM JIMYHOTO COCTaBa, Mo3BoJjsieT Boopy-
skeHHbIM Cunam Poccuiickoit @emepaliin 1OCTUUD
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YpOBHSI 60€BOJi TOTOBHOCTM M 60ecroco6HOCTHU JIutepaTtypa
BeIyLIMX apMUI1 MUpa U TIPEB30MATU UX. 1. HacraBnenue 1o 60eBOiI MOATOTOBKE B
BoopyskeHHbIX cunax Poccuiickoit @egepanyn.
2. TakTuka ¥ oOmIepaTMBHOE MCKYCCTBO.
Vue6HOe moco6ue. — CIIB.: BA MTO 2020 .
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CTACIOK KOpnii AnekcaHapoOBUY
cIymaTtenb, BoeHHas akaiemMusi MaTepuaabHO-TEXHUYECKOTO 0becrieueHust
uMeHu reHepasna apmun A. B. Xpynesa, Poccust, r. CaukT-ITeTepOypr

OAIIITEMHWPOB Ca6up MaromeaoBu4
cIyniaTenb, BoeHHast akageMus MaTepUaIbHO-TEXHUUECKOTO 00ecrieueHus
uMeHMu reHepasna apmun A. B. Xpynesa, Poccust, r. CaukT-ITeTepOypr

PAMA3AHOB I'amxu 'asu6erosmuyu
cIyliaTenb, BoeHHast akafieMus MaTepUaibHO-TEXHUUECKOTO obecrieueHus
uMeHu reHepasna apmun A. B. Xpynesa, Poccust, r. CaukT-ITeTepOypr

CA®OHOB Imutpuii AnekcaHAPOBUY
npernojaBaTesb, KaHAUAAT 9KOHOMMUUECKMX HayK, BoeHHas akagemusi MaTepuaabHO-TEXHUYe-
CKOTO0 obecrnieueHust uMeHM reHepasa apmun A. B. Xpynesa, Poccus, r. Caukr-IleTepoypr

OCOBEHHOCTHU OPTAHN3AIINN BOCCTAHOBJIEHUS BBCT
B OTPSJE CIIEHMAJIBHOT'O HA3SHAYEHNS ®C BHI' P® B XOJE
BBITIOJIHEHUA CIEIIMAJIBHOM BOEHHO! OIEPAIIIU

AHHomauuu. B dannoti cmamuve paccmompeH 00UH U3 cnocob608 80CCMAHOBEHUS 800pYyx@HCEeHUA, B0€HHOU U
CNeYuaIbHOl mexHuKu ompﬂaa cneyuaibHO20 HaA3HavYeHus 6 X00e 8bIN0JIHEHUS] CNeyuaIbHOll 60eHHOL onepauuu.

Kntouessle cnosa: 600pYN}HEHUsl B0€HHAA U cneyuaibHas mexHukd, 80CCMAaHOBJ/IEHUE, ompﬂa cneyuanibHozo

HazHaueHus, 3D npunmep.

BBenenue

Ha Bojicka HaIlMOHAJIbHONM TBapAMM BO3jara-
eTcsl BBITIOJIHEHMe CeyIolnX 3aa4u:

1. VYuacTme B oxpaHe OOIIECTBEHHOIO ITO-
psanxa, obecrieueHMM OOILIECTBEHHON 6e30MacHo-
CTH;

2. OxpaHa BaKHBIX T'OCYHAPCTBEHHBIX 00b-
eKTOB, CIelMaJIbHbIX TPY30B, COOPYXeHUHt Ha
KOMMYHUKAIUSIX B COOTBETCTBUU C TE€PEeUYHSIMMU,
yTBepKAeHHbIMU [IpaBuTenbCcTBOM Poccuiickoin
denepanuu;

3.  VuacTtue B 60pb0e C TEPPOPM3MOM U IKC-
TPEMMU3MOM,;

4. VyacTue B 06eCrieUeHUU PEKUMOB Upes-
BbIUAfHOTO ITOJIOKEHMSI, BOEHHOTO ITOJIOKeHMUSI,
MPaBOBOTO peXkMMa KOHTPTePPOPUCTUUYECKO
omepaiuu,

5. VYyacTue B TeppUTOPUANIbHOI O0OGOPOHE
Poccuiickoit ®epepanumu;

6. OkasaHue coOencTBUS MOTPAHMUYHBIM Op-
raHaM denepanbHOil CIy>KObI 6e30MacHOCTM B
oxpaHe T'ocymapcTBeHHOV rpaHuilbl Poccuiickoi
Qenepaliyn;

7. @epepanbHbIi TOCYOApPCTBEHHBIA KOH-
Tposb (HaZ30p) 3a cob/oaeHeM 3aKOHOIATe Ib-
ctBa Poccuiickoit ®emepanuu B 061acTu 060poTa
OPYKMS M B 00JIACTM YACTHOM OXPaHHOM ¥ YacT-
HOJT IeTeKTUBHOI JesITeIbHOCTH, a TaKKe 3a obec-
rneyeHuemM 0e30MaCHOCTM OOBEKTOB TOILIMBHO-
JHEpPreTMYeCcKOro KOMILJIEKCa, 3a OesITeIbHOCThIO
Toipa3aesieHnit OXpaHbl OPUANYECKUX JIUIL C 0CO-
ObIMM YCTaBHBIMM 3aJauyaMy U TIOJpasiae/eHuii
BeJIOMCTBEHHOI OXpaHbI;

8. OxpaHa 0c000 BaKHBIX M PEKVMMHBIX 00b-
eKTOB, OOBEKTOB, IIOIJIeKallMX 0053aTeIbHOI
OoXpaHe BOVCKaMM HallMOHAJIbHOM I'Bapauu, B CO-
OTBETCTBUM C TlepeyHeM, YTBepsKaeHHbIM [IpaBu-
TenbCTBOM Poccuiickoit @enepanyy, oxpaHa uMy-
mecTBa GU3NIECKUX U IOPUIUIECKIX JIUIL TIO J10-
roBOpam;

9. Ob6ecneueHue Mo pellileHMI0 IIpesumeHTa
Poccuiickoit ®enepauym 6e30MaCHOCTU BbICIINX
IOJDKHOCTHBIX JIUIIL Cy6beKTOB Poccuiickoii deme-
pauuyu (pyKOBOAMTEJEeH BBICHIUX MCIIOTHUTEb-
HbIX OPTaHOB TOCYIapCTBEHHOI! BIACTU CYyOBEKTOB
Poccuiickoit @epepanum) ¥ MHBIX InLL [1].
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OcHOBHAaf 4acTh

Boricka HammoHanIbHOM rBapaum Poccuiickon
Memepaiuu B cepe CBOEi IesITeIbHOCTY BbITION-
HSIIOT CTY>KeOHO-00eBbIe 3a/1auy B 30HE MPOBejie-
HUS CIlelMajibHOM BOEHHOM ornepauuu. s Bene-
HUSI 60eBBIX AEVCTBUII HA OTAEIbHBIX HaIlpaBlie-
HMSX B BOJMCKaxX HaAIMOHAJIbHOM I'BapAuy Cylie-
CTBYIOT CMJIBI CIIELIMAJILHOTO Ha3HAUEeHUS (OTPSIbI
cIielajabHOIO Ha3HaueHMs ), KOTOpbIe B KpaTyaii-
NI CPOK IOJDKHBI OKa3aThCsI HA MeCTe AeMCTBUM
IVBEPCMOHHO-pa3BeIbIBATENbHBIX TPYIIN IIPO-
TUBHMKA ¥ BBINOJHUTH IIOCTaBJIE€HHbIE Iiepe[
HMMM 3a7a49¥ COTJIaCHO UX MpegHa3HAUEHUIO.

i1 BOCCTAHOBJIEHUS U TIOAJep>KaHUSI BOOPY-
SKeHMsI BOEHHOI 1 CIIelIMaIbHOM TEXHUKY B IIOCTO-
SIHHOJ TOTOBHOCTM K IPUMMEHEeHUI0, OpraHu3aiu-
OHHas IITaTHAasl CTPYKTypa OTpsia CIennaabHOTO
Ha3HaAueHMs1  IIpeaycMaTpuBaeT  pPEeMOHTHbIN
B3BO/I.

K MecTy BbITIOSTHEHMS CTY)Ke6GHO-60€BBIX 33524
BBIABVKEHME TOApa3de/ieHus] OCYIIEeCTBISeTCS
OLHOJM KOJIOHHOJ COCTOSIIEeH B OOJIbIIeil 4acTu
CJyyaeB U3: JIETKOBBIX aBTOMOOMIel — 2 ef., Tpy-
30BbIX aBTOMOOWJIEI 7 ef., CIeLMaIbHbIX aBTOMO-
6ueit — 7 ell., GPOHETAHKOBOT'O BOOPYKEHMS U BO-
e€HHOJ1 TeXHUKM — 5 ex.).

B mporecce nmepenBukeHMsI KOJIOHHBI K MECTY
BBITTOJTHEHUSI CJTY’KeOH0-00€eBbIX 3a7a4 10 Pas3ny-
HbIM MPUUMHAM MOXKET ITPOMU30MITU BBIXOH, U3
CcTpost TexHUKHU. [1o sKCcIIyaTallMOHHOM MpUYMHE
(06GpBIB HIMKHETO TATPyOKa pagmaTopa CUCTEMbI
OXJIaXKIeHMs, He MCIPAaBHOCTh paboueii TOpMO3-
HOJ1 CUCTeMbl, OTKa3 I'MIpPaBANUYECKOil CUCTEMBI,
HapyllleHre paboThl YacTeil ¥ MEXaHU3MOB TPAHC-
MUCCUK) WU TI0 IPUYMHE 6G0eBbIX MOBPEXKIEHMUIA
(mompeiB Ha dyrace, IMOBpeXIeHUS MpuUOGOPOB
HabJII0geHNsI, TOPMO3HOJ U TOIIMBHOM CUCTEMbI
OT CTPEeIKOBOI'O OPYKMUSI).

[Tpu BeIABMXEHUM B PayiOH BBITIOJHEHUS CIIy-
’ke6HO0-60eBbIX 3a5a4 B 3aMbIKaHVe KOJIOHH BKIIIO-
YaeTcst OJfHA M3 MacCTePCKUX TEXHUYECKOT0 06CITy-
JKMBaHMA M PEeMOHTA, a TaKXKe MalllMHa TeXHu4ye-
CKOJ1 TIOMOIIN.

B Takmx ciyyasx BasKHYIO POJIb IpUOOpETaeT
9BaKyalusl TEXHUKU ee GYKCHMPOBKA M PEMOHT B
3aBMCUMOCTM OT TTOJTYUEHHBIX MU HPUOOGPETEH-
HBIX [IOBPEXIEHUIA.

O1leHMB CTerneHb MOBPEXAeHUs TeXHUKM, 3a-
MeCTUTe/Ib KOMaHAMpa OTpsifia 10 BOOPYKeHUIO —
Haya/JIbHMK TeXHMUECKO 4acTu IIpUHMMaeT pe-
IIIeHMe 0 BOCCTAHOBJIEHMIO TeXHMKM, Jnbo Ha
MaplIpyTax MpuBaja, Jnbo B MeCTe pa3BepThIBa-
HMS ITYHKTa BpEMEHHOM IMCIOKAI M.

HerocpencTBeHHO Te ke MPUUYMHbBI BbIXOAA U3
CTpPOSI TeXHMKM BO3HMKAIOT B XOJ€ BBITIOJIHEHMS
CTy’ke6HO-60€eBbIX 3a7au M0 YHUUTOKEHUIO TIPO-
TUBHMKA B Pa3/IMUHBIX BUIAX OO,

B GOJIBIIMHCTBE CIy4YaeB IJIS BHIMTOTHEHU Me-
pPOTIPUSITUII BOCCTAHOBJIEHMSI He BCera XBaTaeT
HY>KHBIX CIIeI[MaIMCTOB U MaTepuaabHO-TeXHUYe-
CKOVi 6a3bl MMOABMKHONM MacTepcKoii. ITo mpuunuHe
ycTapeBIiero 060pynoBaHusl, HAIMYUS HOBBIX 00-
paslioB TEXHMKM ¥ MaJOro KOJMYeCTBa 3armacHbIX
yacTei K HeMy, a TakK)Ke peMOHTHOJ 6a3bl. Boccra-
HOBJIEHME — 3TO KOMILJIEKC OpraHU3alMOHHO-TeX-
HUYECKMUX MepPOIPUSITUIL, HallpaBleHHbIX Ha MIPU-
BeJIeHMe BbIIIeAIINX U3 CTPOSI BOOPYKEHMSI BOEH-
HOJi U CITelMaIbHOM TEXHUKMU B TOTOBHOCTbD K MUC-
MOJIb30BaHMIO.

Ha psimy ¢ aTuM 6oJjiee CIOKHBIE Y3JIbI ¥ MeXa-
HM3MBbI HE MOTYT GbITh BOCCTAHOBJIEHBI M3-3a MeJI-
KUX MaM 6ojiee KPYIIHBIX JOeTajeii K HUM (IIe-
CTepHsI, BTYJIKa, TPyOKa, BUJIKa, rajiika pa3JIMyHbIX
pasMepoB, IaiObl, IIKMUBBI).

U crtocob BOCCTaHOBJIEHMSI MOKET 3aTSHYTbCS
Ha 6oJiee TOITUI CPOK.

B sTOM C/Tyyae BO3HMKaeT BOIPOC: KaK OCyIle-
CTBUTb peMOHT? Kak BBITTOJHUTDH MOCTaBIEHHYIO
60€eByI0 3aauy B KpaTdaimmii cpok? Uto B maH-
HOW CUTYyalMy MOXHO chenaTb? OTBET Ha 9TOT BO-
Mpoc cTajo nmpuMeHeHue 3D mpuHTepa Ha Gase
MAacCTepPCKOM TEXHUUECKOTO OOCITY>KMBAHUS U pe-
MoHTa. KoTopast 6bl1a 6bI OCHAIlleHAa HOBEMIIM
060pymoBaHMEM MOMAEIUPOBAHMUS Y MTPOTPAMMU-
poBaHMsI 06'bEKTA BOOPYKEHMSI BOEHHOI U CITeIy -
QJIbHOM TeXHUKMU.

3D npuHTEp — 3TO CTAHOK C UMUCJIOBBIM ITPO-
IrPaMMHBIM yIIpaBjieHMEM, UCIIOAb3YIOMNI MEeTO/]
IIOCJIOMHOIO co3gaHus meTanei. 3D rmeyaTh SIBJISI-
eTcsl pa3sHOBUIHOCTHIO AIIUTUBHOTO TPOU3BOJ -
CTBa ¥ OOBIYHO OTHOCUTCS K MHCTPYMEHTAM ObICT-
pOro NpoToTUNMpPOBaHus [3].

3D meyaTb MOKET OCYIIECTBJSTHCS Pa3HbIMU
CIIoco6aMM ¥ C MCII0/Ib30BaHMEM Pa3/IMUHbBIX Ma-
TepUaIOB, HO B OCHOBE JIESKUT MPUHIIUIT TTOCTIOM -
HOTO CO3JaHMsI (BbIpAl[MBaHUSI) TBEPAOrO OOB-
eKxrTa [3].

Texunojoruio 3D meuaTyd B aBTOMOOMUJIBHOIA
cdepe IpMMeEHSIIOT MaKCMMasIbHO M1poko. Paszpa-
OOTUMKM Y KOHCTPYKTOPBI C TTOMOIIbIO aJgUTUB-
HOT'O ITPOM3BOJICTBA UMEIOT BO3MOXHOCTb OBICTPO
U JellleBO CO37aBaTb IPOTOTUIIBI JAeTayeit mjist
KOHIIEIITOB aBTOMOGWMJIEN, TPOBOAUTD VCIIBITAHMS
co6MpaeMoCTy 1 paboOTOCIIOCOOHOCTM Pa3IUUHBIX
KOMIIOHEHTOB C BO3MOSKHOCTbIO BHECEHMSI KOp-
PEKTUPOBOK Ha Jto60oM 3tarne. CepBUCHBIM I€H-
Tpam 3D 1mevarhb  3amyacTeil = IIO3BOJISET
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COKOHOMUTL Ha 3aKylke [aeTajeili U CHU3UTH
BpeMsI UX OXMAAHMs. PacrpocTpaHeHa U mevyartb
3amuacTeit Ha 3D npuHTepe 41 MoAe/In3ma cCpean
KOJUIeKUMOHepoB. [TeuaTs 3anyacTeit Ha 3D nipuH-
Tepe MPUHOCUT GOJIbIIOE KOJIUYECTBO IPEUMY-
iecTs [3].

Memannuueckue nopowku:

B 3D-mevaTu MCHOJb3yeTCs INMPOKMIA HAGOp
TOPOIIKOB TOMY/ISIPHBIX METa/IJIOB U CIVIAaBOB: OT
TIOMUHUS A0 TUTAHA.

['maBHBIE XapaKTEPUCTUKU: MPOYHOCTb, Ipe-
BOCXOISIIAS TPaAMUIIMOHHOE JINThe, JTI06as reo-
MeTpUSI U3Leus.

Uro mevaTawmT: TPOTOTUIIBI [IJISI UCTIBITAHUIA;
TeCTOBble 00pa3libl MPOAYKUMM; AeTanu IS pe-
MOHTA; TOTOBbBIE K 3KCIUTyaTauuy usnenud [3].

Llenecoo6pa3Ho BBECTM B IITAT PEMOHTHOTO
opraHa TOABMKHYIO MacTepcKyio Ha 6aze YPAJI
mm KAMA3 ¢ 6poHMpOBaHHBIM MOJYJIEM JJIS pa3-
MelleHUs] B HeM 3KUIIaKa MacTepCKOil COCTOSI-
1Iero M3 YeThbIpex UelOBeK: MacTep — 3JIeKTPUK —
1 yesn., Bogutensp — 1 yesl., CIeMaAMUCT TPOrPaMM-
HOTO obecrieyeHus U MoIeaupoBanusi — 1 vern.,
TEXHOJIOT U3TOTOBJIEHUS AeTaneil — 1 yeJl., a TakkKe
JIOTOJTHUTEIbHO OCHAIEHHBIN CpelCcTBaMM 3Ba-
Kyaluu M 6yKCUPOBKU.

OCHOBHBIM BUAOM PEMOHTA, KOTOPbII MOKET
OCYIIECTBUTD JJaHHas MacTepcKas, SIBJISIeTCS TeKY-
LI peMOoHT [2].

Texkyumuii peMOHT — PEMOHT, BBINIOTHSIEMBIN
st obecrieyeHus] UM BOCCTAHOBJIEHUST paboTo-
CIIOCOOHOCTM 00pasiia BOOPYKeHUsT BOEHHON U
CIelMagbHOM TEXHUKU U COCTOSIIIMI B 3aMeHe U
(M) BOCCTaHOBJIEHUY OTAE/IbHBIX YacTe [2].

KauecTBO 1 C/IOXKHOCTD 3alacCHOM 4acTu (arpe-
rata, usgenust) OyAeT OrpaHUYMBATHCS XapaKTe-
puctukamu 3D mpuHTEpa, yCTAaHOBAEHHOTO B Ma-
cTepckoii. COOTBETCTBEHHO C pPa3BUTUEM TEXHO-
JIOTU B CTpaHe U BBIITyCKa IPUHTEPOB C JTYYILIUMU
XapaKTepUCTUKaMU, MPOU3BOAUTH 3aMeHy IPUH-
Tepa, TeM CaMbIM MPOMU3BOAUTb €e MOAepHu3a-
LMIO0.

MoskeT BO3HMKHYTb BOIIPOC, a JJIs1 Yero Torna
HY>KHbl MacTepCKMe PeMOHTHOrO B3BOJA, KOTHA
MOXXHO UX COKpaTUTh U JaHHbIe CpeJicTBA Iepe-
pacmpeenuTh Ha TEKYIIYI0 (HOBYIO) MaCTEPCKYIO
” obecreunTh ee 6oJjiee COBPEMEHHBIM 000PYH0-
BaHMeM [J1s1 TPOBeeHMs Pa3IMYHOrOo CIIeKTpa pa-
60T TEXHUYECKOTO 0OCTy>KMBaHMS U peMoHTa. [a,

9TO BEpPHO, HO eciau yOpaThb MacTepcKue, TO B
IyHKTaX IMOCTOSIHHOM OMUCIOKAIMY He KeM Oymer
OCYIIECTBJISATh MEPOIPUSITUS Ce30HHOr0 06CTy-
SKUBaHMUsSI, HOMEPHOTO TEXHUYECKOTO O6CTyKMBa-
HMSI, a TAKKe TeKyIlero peMoHTa.

B maHHOM ciTydae Takasi MacTepcKasi Hy>KHa Cy-
ry0o [JIs1 BBITIOJIHEHMSI CIIeLMaIbHbIX MEpPOIPUSI -
TUM, a UMEHHO [IJI1 BOMHCKMX YacTei clielualb-
HOTO Ha3HaueHMs, KOTOpble MOJLDKHBI, HE Tepss
BpeMeHM Ha [0JIroe BOCCTAHOBJIEHME U Tepefady
TeXHMKM CUJIaM CTapllero HavajJbHMKa, a Gojee
CcKaTble CPOKY BOCCTAHOBUTD TEXHMKY M IIPOIOJI-
SKUTh BBITTOJTHEHME 3a4a4 [10 Ha3HaUeHUIO.

3aKk/iIoueHue

B maHHOM c/Ty4ae Takasi MacTepcKasi Hy>kHa Cy-
ry0o [JIS1 BBITIOJIHEHMS CITEIMATbHBIX MEPOTIPUSI-
TUM, a UMEHHO [IJI1 BOMHCKMX YacTeli cIielualb-
HOTO Ha3HaueHMs, KOTOpble MOJIKHbI, He Tepss
BpeMeHM Ha [I0JIroe BOCCTAHOBJIeHME U Tepefady
TeXHUKM CWJIaM CTapliero HavajbHMKa, a Oosee
CcKaTble CPOKY BOCCTAHOBUTh TEXHMKY M IIPOIOJI-
SKUTh BBIIIOJTHEHME 33744 110 Ha3HAUEHMIO.
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HaJIbHOCTb, JOCTYITHOCTH, 6€30MaCHOCTD, 3aTPaThI
M T. O. PacCcMOTpMM TpM OCHOBHBIE BapMaHThI:
Telegram 60T, MOOWJIBHOE MPWIOKEHNE, paspa-
60oTka Ha (poHTeHA (peliMBOpKaX, TaKMX, Kak
Angular, React, Vue. Kaskaplit ©3 3TUX BapuaHTOB
MMeeT CBOM 0COOEHHOCTU U TIPEUMYIIECTBA, Y MbI
MpPOBeJIeM CPaBHUTENbHBIM aHaIU3 [JIsT BbIOOpa
HaubosIee MOAXOASINEero MHCTPYMEHTA.
Angular
Angular nipegcraBinsieT co60¥ MOITHBIN QpPOH-
TeHp, ¢peiiMBOpK, paspaboraHHblii Google. OH
UeaTbHO MOAXOIUT [JI CO3TAHMUS CJIOKHBIX BE6-
MIPUJIOKEHMIA, BKIIOUYAass MHGOpPMAIMOHHbBIE CU-
CTeMbI. B KOHTEKCTe JaHHOTO ITPOEKTa MUCITOIb30-
BaHMe Angular s KIMEHTCKOI YacTM MOXKET
06ecreunTh:
e Macwmabupyemocms U  MOOYAbHOCMb:
Angular ocHOBaH Ha KOMIIOHEHTAaX, YTO IejaeT
€ro UAeaJTbHbIM BbIOOPOM IJISI MIPOEKTOB JII000I

CJIOKHOCTU. KOMIIOHEHTBI TTO3BOJISIIOT pa30yuBaTh
uHTepdelic Ha He3aBUCUMBbIe 6JIOKM, YIIpomas
MOAIEPSKKY M MACIITabMpOBaHME CUCTEMBI.

o Bozamulli (yHkyuoHan: Angular mpeno-
CTaBJISIET OOV PHBII HAG0P MHCTPYMEHTOB, TAKMUX
Kak mapmipyTtusaiys, ¢opmbi, HTTP-3amnpocs u
Ipyrue, 4TO TIO3BOJISIET JIETKO peaan30BbIBATDH
pasauuHbie QYHKIMOHATbHbIE BO3MOKHOCTU UH-
(opmalMoHHO CUCTEMBI.

o Cmpoeas munusayusi u HadexcHocmy: bna-
rogapsi ucronb3oBanuio TypeScript, Angular
0becrieunBaeT CTATUUYECKYI0 TUTM3ALMIO, UTO I10-
MOTaeT BBISBJISITh OMIMOKY Ha pAaHHMX 3Tarax pas-
paboTKY U MOBBIIIAET HAIESKHOCTD MPUITOSKEHMSI.

React

React, paspaboranHsblii Facebook, Takske siBisi-
€TCSI TIOMYJISIPHBIM BIOOPOM /IS CO3AAHMUS TI0JTb-
30BaTeNbCKMUX MHTepdeiicoB. [IpenmyiiecTBa ero
MCIIOAb30BaHMS B IPOEKTE BKIIOYAIOT:

e  IIpocmoma u zubkocms: React mpemjiaraet
MPOCTYIO ¥ TMOKYIO0 MOZe/Ib pa3spaboTKM, OCHOBaH-
HYyI0 Ha KOMIIOHEHTaX. JTO TI03BOJSIET JIETKO
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CO37aBaTh ¥ HACTPauBaTh MHTepdeIC CUCTEeMBI, a
Takke ob6ecriedrBaeT BO3MOKHOCTh MacIITabUpo-
BaHMS IIPUIIOKEHUS.

e  Bupmyansusiii DOM u npousgodumeo-
Hocms: Wcrionb3oBaHue BupTyajibHoro DOM B
React ob6ecreunBaetr 3¢deKTUBHOE OOGHOBJIEHME
mHTepdelica 1 IOBBIMIAET MTPOV3BOAUTEIHHOCTD
MIPUIIOKEHMSI, 0COGEHHO Ipy paboTe ¢ 6OIbLUIMMU
00beMaMM JaHHBIX.

e Fonbuioe coobujecmso u skocucmema: React
0671aaeT OOIIMPHON SKOCUCTEMOI, BKITIOUAIOIIEI
MHOX€eCTBO CTOPOHHMX OMOGIMOTER ¥ MHCTPYMEH-
TOB, UTO YIPOINAEeT pa3paboTKy M paciIMpeHue
(YHKIMOHATBHOCTU CUCTEMBI.

Vue

Vue (unu Vue.js) — 3TO ellle OAVH TOIY/ISIPHbI
dpoHTeH g (peiiMBOPK, KOTOPbIi aKTUBHO MC-
TTOJTb3YeTCSI IJISI CO3aHMS MOJIb30BATEIbCKUX UH-
TepdeiicoB. B KOHTeKCTe MTAHHOTO IPOEKTa MC-
rmosb30BaHme Vue 1151 KIMEHTCKOM 4acTy MOSKET
MPelOCTaBUTh CIEAYIONIME TPEUMYIIIECTBA:

e [Ipocmoma 6 u3ydeHuu U UCNOJIb308AHUU:
Vue o61afjaeT IPOCThIM ¥ MHTYUTUBHO MTOHSITHBIM
CMHTAaKCYCOM, UTO JejlaeT ero MpuBjIeKaTeIbHbIM
IJIT HAauMHAIONIMX pa3paboTuMKOB U OOJieryaet
mpoiiecc pa3paboTKu.

e Tubxocmw u pacwupsiemocms: Vue Tpeno-
CTaBJISIET MIMPOKNUIT HAGOP MHCTPYMEHTOB JIJISI CO-
3maHusg TUOKMX M MAacCHITaGMpyeMbIX MPUIONKe-
HUi1. OH MO3BOJSIET CO3/IaBaTh KOMIIOHEHTHI, AU~
PEKTUBBI U MUKCUHBI, UTO CITOCOOCTBYET ITOBbIIIE-
HUIO TIPOU3BOAUTENBHOCTI U YIYULIIEHUIO CTPYK-
TYpPBI KOAA.

e Mansiii pasmep u Ovicmpas 3azpyska: Vue
MMeeT OTHOCUTEIbHO HeOOJIbIIOI pasmep, UTO
CIIOCOOCTBYET OBICTPOIT 3arpysKe IMPUIOKEHMUIA.
DTO 0COGEHHO BaKHO [IJIsI MOOWMJIbHBIX TIPUIIOKE-
HUIA, TJie MPOM3BOAUTETbHOCTh UTPAET KIIOUEBYIO
pOJIb.

e Illupokoe coobujecmeo u noddepxcka: Vue
06/1a1aeT aKTUBHBIM COOOIECTBOM pa3paboTum-
KOB, UTO o6GecrieunBaeT MOAIepsKKYy, OOHOBIEHUS
U peryisipHoe pasBuTue ¢peiiMBopka. Takxke Cy-
IIECTBYET MHOXECTBO CTOPOHHUX OMOIMOTEK U
pecypcoB, KOTOpble 006jerdaioT pa3paboTKy Ha
Vue.

e PasnuuHsle 803MOMCHOCMU UHMeZPAyUU:
Vue obecreunBaeT BO3MOXKHOCTM [JISI MHTErpa-
MY C OPYTUMY TEXHOJIOTUSIMU U CEPBUCAMU, UTO
IeJlaeT ero YHUBEPCATbHBIM BbIOOPOM JIS pas-
JIMYHBIX ITPOEKTOB.

Moo6uabHOe IPUIoKEeHe

Peanusaiusi KIMEHTCKOM YacTy MHQpOpMAaIy-
OHHOJI CMCTEMBI B BUIe MOOMIIBHOTO TTPUIOKEHUS
TaKKe MMeeT CBOY ITPEMMYIIEeCTBA:

e MobunsHas docmynHocms: MOOUIbHbBIE
MpUIOKeHUsT 06eceunBaloT yOOOHbIA JOCTYI K
cucTeMe MJIs TIO/b30BaTeNeil C MOOGUIbHBIMMU
YCTPOMCTBaMU, UTO OCOOEHHO BaXKHO B COBPEMEH-
HOM MOOGMJIBHOM MMpe.

e  HamueHuili onsim nonws3oeamens: Paspa-
60TKa MOOWJIBHOTO TMPWUIOKEHUS MTO3BOJISIET CO-
30aTb HATUBHBIN MOJb30BATENbCKUI OIBIT, UTO
CIIOCOOGCTBYET MOBBIIIEHNIO YA0OCTBA MCIIOAb30-
BaHMS M YPOBHS YIOBIETBOPEHHOCTH I10JIb30BaTe-
JIen.

e Humeepayus ¢ ycmpoiicmeom: MobuibHbIe
MIPUJIOKEHMST MOTYT B3aMMOIECTBOBAaTh C pas-
JUYHBIMM (QYHKUMSIMM YCTPOJCTBA, TAKMMU Kak
Kamepa, TeoyJioKalus ¥ JaTUMKMU, YTO pacIIupsieT
BO3MOXKHOCTY (DYHKIIMOHAIbHOCT CYCTEMBI.

Telegram 6ot

Wcnonb3oBanme Telegram 6oTa OISl KIMEHT-
CKOJt yacTu MHGOPMALMOHHOM CHUCTEMBI TaKXKe
MMeeT CBOM MPeuMYyIIecTBa:

e MeHoseHHble YysedomiieHUsT U 06pamHas
€843b: BOT MOXeT IMpegoCTaB/ISTh ITOJIb30BATEISIM
MTHOBEHHbIE YBeOMJIEHMSI O BaXKHBIX COOBITUSIX U
M3MEHEHUSIX B CUCTeMe, a TaKke 0becreunBaTh
BO3MOKHOCTh B3aMMOMENCTBUS U 0OpaTHOI
CBSI3N.

e  Ydob6cmeo ucnonvzosanus: Telegram miu-
POKO pacIpoCTpaHeH U yI0OeH B MCIIOIb30BaHUMA,
YTO AesiaeT 60Ta JOCTYITHBIM JJIsT ITMPOKOTO KpyTa
mosib30BaTeseit 6e3 Heo6XOOMMOCTM YCTAaHOBKMU
IOTIOJTHUTEIBHOTO IMTPOTPAMMHOT0 00ecIeueHusl.

e Humeezpayus c¢ dpyeumu cepsucamu: Bot
MOXKET MHTETPUPOBATHCS C IPYTUMMU CEPBUCAMMU U
CUCTEMAaMM, UTO ITO3BOJIIET PACIIMPUTD €ro QYHK-
IIMOHAJIBHOCTD U 00eCIeUNTh YI06CTBO MCITOIb30-
BaHMS J1JIs TT0JIb30BaTeei.
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Tabuiia
AHan3 BO3MOXXHOCTeI1 miaaTdopm
Xalz:'l;izpu_ Angular React Vue 1'?::1?1]:;:;(;2 Telegram 60T
Twun wiaT- | OpoHTeH], OpoHTEeH], OpoHTEeHT, Mob6uabHoe YaT-60T
dbopmbr dbpeitMBOpPK (dpeiimBopK (dpeiimBopK MIPUJIOKEHME
Honxomut gt | CnosxkHbix Be6- | [Tonb3oBarennb- | ITonb3oBarenb- | MOOMIbHBIX HNHTepakTUB-
TIPUIOKeHUT CKMUX  UHTepP- | CKUX  MHTep- | IpUI0XKeHUI HBIX bece]
(eiicos (eiicos
[Tporpammu- TypeScript JavaScript JavaScript SI3pikax  mpo- | Python
pOBaHMe Ha rpaMMupoBa-
HUS [JiS MO-
OUIbHBIX TIJIAT-
dbopm
KomrtoneHT- EcTp EcTp EcTp Her Her
Has apXuUTek-
Typa
ITpousBoau- CpenHss Bpicokas Bpicokas Bricokas CpenHss
TeIbHOCTD
NuTerpauusa c | Jlerko uHTe- | Jlerko uHTe- | Jlerko uHTe- | Bo3MOXXHO, HO | BOo3MOXHO, HO
IpyTUMu rpupyeTcs rpUpyeTcs rpUpyeTcs CJIO3KHO CJIO3KHO
Vaoo6ctBo wmc- | CpenHee Bpicokoe Bpicokoe Bricokoe Bricokoe
TOJIb30BaHMUS
HokymeHnTtarnusa | O6mupHas Xopouras Xopouras OrpaHnueHHast | OrpaHuuyeHHas
Mob6uibHOE Her Her Her Ha Her
MIpUIOKeHNe
C/10>XXHOCTD CpenHss Bricokas CpenHss Boicokas CpenHss
paspaboTKu
I'nbroCTh CpepnHss Bricokas Bricokas Bricokas CpenHss
HageskHOoCTb Boicokas BpIcokas BpIcokas Bricokas CpenHss
Bo3smoxkHocTs | EcTh EcTp EcTp Her Her
MacITabupo-
BaHUS
O6bem no- | Beicokuin BpIcokmit BpIcokmit Huskuit Huskuit
CTYITHOW [OKY-
MeHTalun
ITopmepxkka Het Her Her Ha Her
MOOGUTbHBIX
YCTPOVICTB
CTouMOCTb CpenHsas Bpicokas CpenHss Bricokast Husxkas
paspaboTku

BbI6Op MHCTpYMEHTA JIJIsT peann3anyuy KIMeHT-
CKO#1 yacTy MHGOPMAaLVIOHHOM CUCTEMBI 3aBUCUT
OT MHOXeCTBa (aKTOPOB, BK/IOUAs TPeOOBaHMS
MPOEeKTa, IeJIeBYI0 ayJuUTOPUIO, JOCTYIIHbIE pe-
CYpPChI M 0COOEHHOCTH QYHKI[MOHATBHOCTY. B maH-
HOJ cTaThe GBIIM PaCCMOTPEHBI HECKOJIBKO Bapy-
aHTOB, BKJIIOYAsT MCIIOJMb30BaHWEe (PPOHTEH]
dpeitmBopKkoB Angular, React u Vue, a Takke MO-
O6WIbHBIX TIpUIoskeHMit 1 Telegram 60TOB.

Angular OTAMYHO IOAXOOUT IJISI CO3JAHUS
CJIOKHBIX Be6-TPUIOKEHM, MPesoCTaBssl Mac-
mITabupyemMocTb, Gorarelii  (QyHKIMOHAT U

CTPOTYI0 TUMM3anuio. React, B CBOW oOYepe[b,
MIPUBJIEKATEIEH CBOEM MPOCTOTON, TMOKOCThIO U
MIPOU3BOAUTENHHOCTDIO, & TAKKE IIUPOKOI IKOCHU-
cTeMoii. Vue Tipepjaraet IpocToil U UHTYUTUBHO
TIOHSITHBIN CMHTAKCUC, MAJIBII pa3mep U GbICTPYIO
3arpysKy, UTO Jie/laeT ero MPUBIeKaTeIbHBIM JIJIS
OBICTPOIT pa3paboOTKM.

Mob6unbHble TipuaoskeHuss U Telegram 6OTHI
TaKKe UMEIOT CBOY MIPEMMYIIECTBA, BKIOYAs MO-
OGWJIBHYIO JOCTYITHOCTH, HATUBHBIN OMBIT MOIbH30-
BaTess U YA0OCTBO UCIIOIb30BAHUS.
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Ipu BbIGOpE TMOAXOIANIETO WMHCTPYMEHTA
Heo6X0OMMO BHMMATEIBHO OLIEHMBATh TpeboBa-
HMS IIPOEKTA ¥ 0CO6@HHOCTM KayKI0l TeXHOJIOT UM,
yTO6GbI 06eCIIeUNTh ONTUMAIIbHOE COOTBETCTBME
1IeJISIM IIPOEKTa U MOTPeOHOCTSIM I10J/Ib30BaTeIe .
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COMPARATIVE ANALYSIS OF OPTIONS
FOR IMPLEMENTING THE CLIENT SIDE OF THE APPLICATION

Abstract. In modern conditions, with the constant development of information technologies and the increase in
the number of Internet users, ensuring effective interaction of users with information systems is becoming increas-
ingly important. For the correct work of the user with the system, it is necessary to pay special attention to the client
part of the system, for writing which there are more and more options every day.

Keywords: framework, frontend, analysis, angular, react, vue.
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HEXEJIbCKUI Anppeii IOpbeBuy
cTyneHT, CeBacTOIOJIbCKUI TOCYAAPCTBEHHBIN yHUBepcuTeT, Poccus, r. CeBacTono/ib

HayuHulli pykosodumens — accucmerm CesacmonoibCkozo 20Cy0apcmeeHHo20 yHusepcumema,
UHx@CeHep-cucmemomexHuk Jlyysiuien Bumanuii Anekceesuu

PA3PABOTKA CUCTEMbBI 3AIIUTDBI ITEPCOHAJIBHBIX JTAHHbBIX
B OPTAHMU3ALINN

AHHOmauusa. B danHoli cmamee paccmampuearomcs nodxodsl U Memodonozuu nocmpoeHus 3¢pexmusHoii
cucmemsl 3auimos! NEPCOHANbHBIX 0aHHbIX 8 opeaHusayuu. C yuemom 803pacmarniyezo Koauuecmeda yepo3 6es-
ONACHOCMU U XeCMKUX mpebosaHuli 3akoHo0amenbcmea 8 001acmu 3awjumst 0aHHbIX CO30aHUE HAOeHHOTI Cu-
CImeMmbl 3aujumsl NePCOHAIbHBIX OAHHBIX CIAHOBUMC NpuopumemHoti 3adaueti 011 MHO2UX opeaHudayuil. B cma-
moe AHANU3UPYIOMCS OCHOBHblE ACNEKMbL, 8KIIOUA ayoum mekyuezo cocmosiHust 6e30nacHocmu, paspabomxy
NOAUMUK 3aujumst OAHHBIX, 6HEOPEHUE MEeXHUUECKUX U 0P2AHU3AUUOHHBIX Mep 0e30nACHOCMU, d MAaKice 00yueHuUe
nepcoHana u MOHUMOpUHz ppexmusHocmu npumersemsix mep. Taxsice 006cyHdaemcs 8axcHOCMb COOMEEMCMaUs
MEXCOYHAPOOHBIM CIAHOapmam u 3aKoHo0dMmenbHbIM aKmam 8 obaacmu 3awiumst davHsix. Llens cmamosu — npeo-
JIOHCUMBb KOMNIEKCHBIT N00x00 K C030aHU0 3aujutieHHOol cpedvl 00pabomku nepCcoHaNbHblX OaQHHBIX, KOMOPbIL MO-
Hem 6bimpb A0anMuposaH pasiudHsIMU MUNAMU Op2aHu3ayuti 011 yKpenaeHus ux uHpopmayuoHHoli 6e30nacHo-
cmu.

Kniouessie cnosa: saujuma nepcoHa1bHbvlX aaHHle, qu)OpMaquHHaﬂ 6630naCHOCmb, noaumuka KOHd?llaeH-
uuaipHocmu, ayaum 6630naCHOCle, Op2aHU3auuoOHHble mepbl, mexXHuuUeckKue mepel, O6yll€HLl€ nepcoHana, MOHU-

mopuHe 6@301’1(1CHOCYY2L{, coomeemcmeue 3aKOHOa(1m€ﬂbCYTI6y, Me%faYHapoaHble cmaHaapmbt.

B COBPEMEHHBIX peannsix, rae uudpoBbie TeX-
HOJIOTMM TIPOHMKAIOT BO BCe cephl KU3HM, 3a-
IIMTAa IePCOHATbHBIX JAHHBIX CTAHOBUTCS HE TPO-
CTO Ba’KHOM 3a7ayeil, HO U KJIUEeBbIM aCleKTOM
IesTeNbHOCTU KaXKI0l opraHusanuu. B snoxy nH-
(hopMalMOHHBIX TEXHOJIOTHIA, KOTHA OM3HeC-ore-
panyuu, KOMMYHUKALMKU U Oaxke 6a30BbIe MOBCE-
IHEBHbIE B3aMMOJEICTBUSI OCYIIECTBJSIOTCS B
undpoBoii popme, 06beMbl 06pabaThIBAEMOIT UH-
dbopmaium yBeJIMUMBAIOTCS C TeOMeTpUYecKoi
nporpeccueit. 9To Hen36eKHO TPUBOAUT K YCIIOXK-
HEeHMI0 MHOOPMALMOHHBIX CUCTEM M, KaK CJIeM-
CTBME, K BO3PACTAaHMIO UMCJIA ITOTEHIMaTbHbIX
yrpo3 6e30macHOCTY JaHHbIX.

IMepcoHaabHbIe MaHHbIE, OYAb TO GMHAHCOBAS
nHbopMalus, AUUHbIe UTeHTU(DUKATOPDI, KOH-
TaKTHbIe TaHHble, OMOMeTpuUecKas ayTeHTUu-
Kalusl, WIM Jake ITOBeleHUYeCcKue XapaKTepu-
CTUKM, CTAHOBSTCS TIpeIMEeTOM MHTepeca MHOTUX
CTOPOH, BK/IIOYast KMOEpIIPeCTYITHUKOB U KOHKY-
puUpyoIye KOMITaHUM. 3JI0YMBIILIEHHUKA
HEYCTAHHO COBEPIIEHCTBYIOT CBOM METO[IbI aTak,
MCIIONIb3YSI BCce GoJiee M30IPEHHbIE CPeNCTBa s
MOyYeHUs HeCaHKIIMOHMPOBAHHOTO [MOCTyMa K
3aIMIIaeMbIM JaHHbIM. TakuM o6pa3om, yrposa
KOMITpOMEeTalyM JaHHbIX OCTAaeTCsl aKTyaJlbHO U

TpebyeT OT OpraHN3anyit MOCTOSIHHOTO BHUMAaHUS
Y YCUJIUTA 110 YCUITUIO 3aIAThI MHQOPMALIUA.

C yueToM 3TUX yCIOBMIA, pa3paboTKa U pean-
3aims 3QQeKTUBHON CUCTEeMbl 3aUIUTHI IePCo-
HAJTbHBIX JAHHBIX SIBJISIETCSI HE MPOCTO CTPATeru-
YeCKMM BaKHBIM BbIGOPOM, HO ¥ HEOGXOIUMO-
CTbI0, KPUTUUECKM BaXKHOI IJig TOAAEepKaHUS
KOH(MUIEHIIMATBHOCTH, IEJIOCTHOCTY U TOCTYII-
HOCTM MHGpOpMauyu. ITO TpedyeT KOMIUIEKCHOTO
MOJIX0ZA, BKIIOYAIOIIEr0 TeXHOJIOTMYECKNe, IMpo-
1eccyasbHble ¥ OpPTaHM3AUMOHHBbIE ACIIEKTHI 3a-
MINUTHI JaHHBIX. TOMBKO TakKMM 06pPa3’oM MOXKHO
06eCcreunTb HaJEXKHYI0 3aIIUTY OT BHEIIHMUX aTaK
M BHYTPEHHUX yTPO3, & TAKXKEe COONIOAeHNe BCeX
peJIeBaHTHBIX 3aKOHO/IaTeTbHBIX ¥ HOPMATUBHBIX
Tpe6oBaHMiA.

B KOHTEKCTe 3TUX BbI3OBOB M PUCKOB CTAThsI
HampaB/ieHa Ha o6cykaeHue Hambosnee sddex-
TUBHBIX ITPAKTUK U METOAVK, TO3BOJISIIOIIUX Opra-
HU3AUUSIM C Pa3HBIMM YPOBHSIMU 3aIIUIIIEHHOCTU
pa3pabaThiBaTh ¥ BHEAPSITh HAZEXKHbIE CUCTEMbI
3alMThl TIEPCOHA/IbHBIX JaHHBIX, 06eCreuynBa-
IIJe YCTONYMBOCTb ¥ [OJTOCPOYHOE Pa3BUTHE B
YCIOBUSIX TIOCTOSIHHO MeHsoleiicss 1udpoBoii
CpeJbl.
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Iepen TeM Kak MPUCTYIIUTH K pa3paboTKe CuU-
CTEMBI 3aIUTHI TIEPCOHAbHBIX AAHHBIX, HEOOXO-
IVMO ITPOBECTU TUIATE/bHBI ayoUT TeKyIIero co-
CTOSIHMS 6e30ITacHOCTY MHMOpMAaIIuy B OpraHu3a-
MM, DTOT MPOILECC SIBsIeTcs] GyHIAMEeHTaIbHBIM,
MOCKOJIbKY OH T03BOJISIET He TOJbKO OLeHUTDb BCe
acIekTbl 00pabOTKM JaHHBIX, HO ¥ CO3JaTh 6asy
ILJISL CTpaTerny X 3aliUThl.

AyauT 6e30MacHOCTM JOJIKEH BKIIOUATh KOM-
IVIEKCHBIM aHaIM3, HauMHas ¢ Qusndeckoin 6es-
OTIAaCHOCTM [aHHBIX, TaKO Kak 3alliuTa cepBep-
HBIX ITOMEIEHNH U JOCTYI K pabounm MecTam, u
3aKaHuYMBas MPOrpaMMHBIMM MepaMM, BKIHOYAs
AHTUBUPYCHYIO 3alUTYy, CUCTEMbI OOHAPYKEHUSI
BTOpXKeHMI ¥ mudpoBaHMe TaHHBIX. BakHO
TaKkke OILleHUTDb yIIpaBjeHye JOCTYIIOM K JaHHbIM
M CeTeByI0 6e30MacHOCTb, BK/IIOUAs] 3aIIUTY OT
BHEIIIHMX U BHYTPEHHUX yTPO3.

ITpu mpoBemeHMM ayauTa 6€30MacHOCTU OCO-
60e BHMMaHMe CJIenyeT YAeIUTh CAeAyoIUM ac-
MeKTam:

1. Knaccuduxanus paHHbIx: OIlpenesneHue
KaTeropui JaHHbIX, KOTOpble 00pabaThIBaeT Opra-
HM3alMs, U YPOBHEN UyBCTBUTENbHOCTU KaXKmoi
KaTeropuu. DTO IIOMOTaeT MOHSTh, Kakue TaHHbIe
Tpe6yIoT 60Jiee CTPOTUX Mep 3alUThL.

2. Ananu3s puckoB: O1ieHKa NOTeHIIMATbHbIX
YIPpO3 I KaXKI0To TUIA JaHHbIX, BKIOUasl Bepo-
SITHOCTb yTeueK, BO3MOKHbIE MCTOUYHUKYU YIPO3 U
npejirojiaraemMble TIOC/IEeNCTBUS [IJIsI OpraHu3a-
uuu. 3ITO MCCIeoBaHMe TIOMOTaeT BBISIBUTH
Haubosee ysI3BMMbIE YUaCTKY U pa3paboTaTh IIpy-
OPUTETHI B CTpaTernu 6e301acHOCTH.

3. OieHKa CyLIeCTBYIOIIUX 3alIUTHBIX Mep:
ITpoBepka TERYIIMUX CUCTEM OE30ITaCHOCTU Ha UX
CITIOCOOHOCTD IMPOTUBOCTOSITh UAEHTUDUITMPOBAH-
HBIM pMcKaM. ITO BK/IIOUaeT B cebst aHanmmu3 3¢-
(beKTUMBHOCTM CYIIECTBYIOIINX ITOJIUTUK Oe3ormac-
HOCTHU, MPOIeIyp pPe3epBHOTO KOMMPOBAHMS TaH-
HBIX I @aHTUBUPYCHOJ 3alUATHI.

4. CoOmiofeHne 3aKOHOJATEIbHbBIX TpeboBa-
HUit: Y6eIUThCSI, UTO OpraHM3aIysi COOTBETCTBYET
BCeM IIPMMEHMMbIM 3aKOHOAATe/JIbHbIM M HOpMa-
TUBHBIM TPeOOBAHMSM B OOGJACTM 3alIUThI IaH-
HbIX. He06X0MMO pacCMOTPETb MECTHbBIE U MEX-
IyHApOAHble 3aKOHbI U CTAaHAAPTbI, TaKue Kak
GDPR, pa3bsicHeHMUS eBpOMENCKUX PETYISITOPOB U
cyne6Hble perieHust EBporeiickoro cyma cripaBe-
muBoctu B EC, mnu HIPAA B CIIA, uTo6bI rapaH-
TUPOBATh MOJTHOE COOTBETCTBHE.

IpoBemenyue ayaurta 6e30MacHOCTM He06XO-
IVMO paccCMaTpuUBaTh KaK MOBTOPSIOUINUIACS ITIPO-
1iecc, a He Kak pa3oBoe MepoInpusitue. PeryisipHasi
mepeolleHKa 0e30MMacHOCTM M aJamnTauus K

M3MeHsolIeicss MHPOpMaIMOHHO cpefie U yIpo-
3aM SIBJISIETCS KII0UOM 3allMIIeHHOCTY MHpOopMa-
LIMOHHOJ MHGPACTPYKTYPHI K IMOAAEPKAHUIO TaH-
HBbIX Ha JO/DKHOM YpOBHE. DTO TpeOyeT IMOCTOSH-
HOTO BHMMAaHUS U PecypcoB, HO SIBJISIETCSI HEOTb-
eMyIeMoJi 4acTbio 3(PGEeKTUBHOI CTpaTerMu 3a-
IIUTHI MHGOPMALIMK B OpraHuU3aIin.

[Tocne mpoBemeHust ayauTa 6e30MacHOCTU Te-
KYILEro COCTOSTHMS 6e30MacHOCTM JaHHbIX B Opra-
HU3AlMM CJeAYIMM IIaroM SIBJASIeTCSI paspa-
60TKa U yTBepKIeHMEe TOJUTUKM 3allUThl JaH-
HbIX. DTOT IIPOILEeCC Ba’KeH, TaK Kak OH 3aJa€T
paMKM M CTAaHAAPTHI IJIS BCEX IMOCTEeIYIOMNX Me-
POTIPUSTHIL TI0 0OecIieueH0 6e30I1acHOCTH JaH-
HbBIX B OpTaHMU3aLUN.

PaspaboTaHHble TOJUTUKU IOJIKHBI YUMUTHI-
BaTh KaK BHYTPEHHME TPeOOBaHMSI OpPraHM3aluu,
TaK 1 COOTBETCTBOBATh MEXIYHAPOAHBIM HOpMaM
U 3aKOHOJATeNbCTBY. JTO O3HAuyaeT, YTO IOJU-
TUKU JOJIKHBI ObITh TMOKMMM, UTOOBI aJanTUPO-
BaThCSl K Pa3jIMUHBIM IOPUAMYECKMM paMKaM U
crangaprtam, tTakuMm Kak GDPR, HIPAA wnu npy-
MM DETYJSTUBHBIM HOpPMaM, MHPUMEHMMBIM B
pasIMYHbIX perMoHax IesiTeIbHOCTM OpraHusa-
Iy, BaskHO, UTOOBI 9TY IMTOTUTUKY OBLIIM MHTETPU -
pOBaHbI B OOGIIYI0 CTpPATEruio KOPIIOPATUBHOTO
yIIpaBjieHs U pUCK-MeHeIKMeHTa.

OnDHMUM U3 KII0UEBbIX 2JIEMEHTOB ITOJUTUK 3a-
HIATHI JaHHbBIX SIBJISIETCST OTpefeneHe U peryan-
pOBaHMe IMpaBuWJI JOCTYIIA (pasTpaHUUYeHNs) K JaH-
HbIM. DTO BK/II0YaeT B cebs co3JaHne MexaHu3MoB
ayTeHTUdUKAIMKU U aBTOpU3aAIMK, OTpeesieHne
YpPOBHEI JOCTyTa AJ1s1 pa3IUUHbIX TPYMIT MTOIb30-
BaTeJieil U yIipaBjieHMe IMMpaBaMu Ha IPOCMOTP,
M3MeHeHMe U yhajeHue JaHHbIX. Takke BaKHO
YCTaHOBUTD IIPOLIeAYPHI [IJ1s1 6€30TacHOTo 06MeHa
JaHHBIMY MEX[y OTIeJIaMU MU C BHEIITHUMMU CTO-
pOHaMM.

Knaccudukarms uHGopMalyu UrpaeT BasKHYIO
POJTb B MOJUTUKAX 3aIIUThl JaHHBIX. OHA ITO3BO-
JISIeT OIIpee/INTh, KaKue JaHHbIe SIBJISIIOTCS KOH-
(I)I/I,ELEHLU/IE:UI]::HI)IMI/I, Kakye OTHOCSTCI K JIMUHOM
mHbopmalmu 1 TpebyrT 0coboro obpalieHus, a
KaKye MOXHO OTHECTM K OOIIeTOCTYITHbIM. JTa
kiaccuduranms nomoraeTt chopMyanMpoBaTh Clie-
undudeckue Tpe60BaHMS K 3aIIMTe KaskI0To TUIIA
JaHHBIX ¥ 00eCIIeuBaeT OCHOBY [IJISI OLIEHKU PUC-
KOB U YIIpaBJIEeHUST UMM,

BHenpeHne 4éTKMX MpOLELyp U CTaHAAPTOB
6€e30MaCHOCTM KPUTUYECKM BAXKHO [JIST 3al[UThI
IaHHBIX. DTO BK/IIOUYAEeT pa3paboTKy U MpUMeHe-
HMe TIpoIeayp Pe3epBHOr0 KOMUPOBAHMS, Imud-
pOBaHMsI, UCIIOIb30BaHMSI MEKCETEBOTO IKpaHM-
poOBaHMSI U AHTUBUPYCHOTO TMPOrPaMMHOTO
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obecreuenusi. KpoMe TOro, CTaHIApThl JOJIKHBI
PerymMpoBaTh IMpoIeaypbl pearupoBaHus Ha MH-
IMIOEHTHI, YyIpaBjeHVe OOHOBIEHUSIMU IIPO-
rpaMMHOTO obecrieueHusT U 006OpyHmoOBaHMS, a
TaKke IMpolenypsl (pusnyeckoir 6e30macHOCTH,
Hanpumep KOHTPOJIb JOCTYIIA B CEpBEpHbIE TTIOMe-
eHUs.

PaspaboTka ¥ BHeApeHMEe TOJUTUK 3allUThI
IaHHBIX MOJIKHBI BKJIIOUATh 0OyUYeHMe COTPYIHM-
KOB ¥ TIOCTOSTHHYIO OIIeHKY MX 3()(heKTUBHOCTH.
Taxue MOMUTUKY HE TOTBKO ITOMOTYT MUHUMMU3U-
POBaTb PUCKY YTEUKY ¥ KOMITPOMETAIUY TaHHBIX,
HO U TIOBBICST JOBEPYE KIMEHTOB U MapTHEPOB K
OpraHM3alyu, YTO SIBJISIETCS BaXXHbIM (DaKTOpOM
€€ cTabMILHOCTHM U yCIlexa Ha PhIHKE.

I DOCTVMKeHUS BBICOKOTO YPOBHS 3allyUThI
MepCOHAIBHBIX AAHHBIX B OpraHMU3aIMu Heo6Xo-
IVMO BHeApeHNe KOMIUIEKCA TEXHUYECKUX U Op-
raHM3aIMOHHBIX MEp OTpeieJIeHHbIX C YUeTOM aK-
TyaJIbHbIX YIpO3 6e30MacHOCTM. ITU MEphI
IOJKHBI KOMIIEKCHO pelaTh 3ajauM obecreve-
HMsT 6e30MMacHOCTY Ha BCeX YPOBHSIX MH(OpMaLy-
OHHOJV apXMUTEKTYpPbI ¥ BO BCeX Ipolleccax obpa-
OOTKM JAHHBIX.

TexHUYeCcKyre Mepbl 3alIMThI BKIOYAIOT B Ce6s
IIMPOKUI CIIEKTP MHCTPYMEHTOB U TEXHOJOTWUIA,
MpeqHa3sHAYeHHBIX IS 3aIIUThl JAHHBIX OT He-
CaHKIMOHMPOBAHHOIO AOCTYIIA, YTeUeK U APYIUX
(hopM BO31€iCTBMSI, KOTOPbIE MOTYT HAPYIIUTD UX
KOH(DUAEHINATBHOCTD, II€JIOCTHOCTD UJTU TOCTYII-
HOCTb:

e Ilndposanme maHHbIX: OOMH U3 HaMbO-
jee 3(PGEeKTUBHBIX CIIOCOOOB 3alIUThl JAHHBIX.
[IIndpoBaHme NOMKHO MTPUMEHSITHCS KaK Ha 3Talle
repeauy JaHHbBIX, TaK M BO BpeMsI UX XpaHEeHMUs.
Vcnonb30BaHMe COBPEMEHHBIX aITOPUTMOB M
KITI0Ueit mubpoBaHus 06ecrieunBaeT 3aIIUTy AaH-
HBIX Jlaske B ciTyyae ¢pu3MuecKoro JOCTyIa K HOCU-
TEJISIM.

e bpanmmayspel U ceTeBble (WUIbTPHI:
Heob6xomumbl i1 IpeIoTBpalleHus] HeCaHKIIMO-
HMPOBAHHOTO AOCTYIla K CETSIM OpraHusaiuu u
MOHUTOPUHTA CETEBOTO TpadMKa Ha IpeMeT I10-
IO3PUTENIbHOM aKTUBHOCTMU.

e  AHTHUBMpYCHOE TIPOrpaMMHOe obecreve-
Hue: TlomoraeT OGHApYXMBaTh, GJIOKMPOBATH U
YOQIATh BPEIOHOCHOE IMpOTpaMMHOe obecrieye-
HMe, KOTOpOEe MOKEeT OBbIThb MCIIOJb30BAHO [IJIsI
aTak Ha MHGOPMAIMOHHBIE CUCTEMBI.

e  CucrteMbl OOHAPYKEHMS U TIpegoTBpaile-
Hust BTopskeHnit (IDS/IPS): AHanu3upyioT Tpaduk
B peaJbHOM BpPeMeHMU JJIs BbISIBJIEHUSI aHOMAJTUIA,
KOTOpPbIe MOTYT YKa3bIBaTh Ha TIOIMBITKM B3JIOMa
WJIV IPYTHE YTPO3bI 6€30ITaCHOCTH.

OpraHusaluyoHHble Mepbl TaKKe UTPaIOT KITIo-
YeBYI0 POJIb B 3aIIUTE JaHHBIX M BKIIOYAIOT B CE0SI
yIpaBjieH4YecKue, MpolleIypHbIe U TOTUTUIECKIE
acreKThbl o6ecrieueHnst 6e30MacHOCTH!:

e Ha3naueHMe OTBeTCTBEHHBIX 3a 3aIIUTY
JAHHBIX: BasKHO OIpenenuTb YeTKMEe PO U OT-
BETCTBEHHOCTM B paMKax opranusanuu. Haznaue-
HMe ITO/DKHOCTHBIX JINI] TT0 3ammuTe gaHHbIX (Data
Protection Officers, DPO) nomoraeT obecIieumnThb,
MIPMOPUTETHOCTH BOIIPOCA 3aL[UThI TaHHBIX.

e  PaszpaboTka IUIaHOB IEJCTBUII Ha Caydaii
HapylieHun 6e30macHOCTU: Opranmsanuus
IOJIKHA OBITh TOTOBA K BO3MOYKHBIM MHIIVAEHTAM,
CBSI3aHHBIM C 6€e30MMaCcHOCTbI0 JAHHBIX. IlIaHbI
IOJIKHBI BK/TIOUATh MPOLIeIypbl OBICTPOTO pearu-
pOBaHMSI, OTIOBEIIEHUS 3aMHTEPECOBAHHBIX CTO-
POH, a TaK’kKe MeTOIbl MMHUMM3AIUY yIepoa.

e  Cucrema yrmpasieHUsI MHIIUTeHTaMu: DP-
(dexTMBHas cucTeMa YIIpaBieHUs MHIUIOEHTAMU
obecrieynBaeT MOHUTOPUHT, PETUCTPALIMIO U aHa-
JIU3 VHIMOEHTOB 6e30macHOCTY AJIsS IIpeaoTBpa-
MIeHUs X TOBTOPEHMS B OYAYIIEM.

OddekTBHOE BHeApeHME ITUX Mep TpebyeT
He TOJIbKO HayaJbHOM HACTPOIKM, HO U MTOCTOSTH-
HOTO TIepecMOoTpa 1 afanTaluy B OTBET Ha HOBbIE
YTPO3bl ¥ M3MEHeHUs B MHOOPMALIMOHHO cpefe.
Takoit TomX0J IIO3BOJISIET HE TOJIBKO CHU3UTH
PUCKM yTeueK MHMOpMaLyi, HO U YKPEIUThb NoBe-
pue Bcex 3aMHTePecOBaHHBIX CTOPOH K OpraHm3a-
LIMU, UTO SIBJISIETCS] BaKHBIM (DaKTOPOM e€ yCTO -
YMBOTO PA3BUTHUSI.

OG6yueHMe TepcoHaja M pPasBUTHME KopIiopa-
TUBHOM KyJIbTYpbl 6€30IMaCHOCTHU SIBJISIOTCS KITIO-
YyeBbBIMM 3JIEMEHTAMU B CTpaTeruy 3allUThl JaH-
HbIX. DPGHEKTUBHOCTb TEXHUUYECKUX Y OpraHu3a-
IIMOHHBIX Mep 6e30MacHOCTY HAMPSIMYI0 3aBUCUT
OT YPOBHS OCBEIOMJIEHHOCTY ¥ KOMIIETEHIIVU CO-
TPYOHUKOB B BOIpocax MHGOPMALMOHHON 6e3-
OTIACHOCTM.

PerynspHble 06pa3oBaTe/ibHble ITPOrPaMMBbl U
TPEHVMHTHU JJIS1 COTPYAHUKOB JO/KHBI OXBAaThIBATh
pas3iMuHble AacIeKThl 6e30MacHOCTM JAHHbIX,
BKJ/IIOUAs TIpaBMUIbHOE obpalieHne ¢ KOHPUAeH-
IMaIbHOM MHGOpMalMeit, 0CO3HaHMEe COBPeMeH-
HbIX KM6epyrpo3, a Takke MeTOIbI IIPeoTBpalle-
HUS M peaTMpOBaHMS Ha MHIMAEeHTbI. Oco60€e BHY-
MaHMe CJIe[lyeT yaeaUTb 00yUeHNI0 TIepcoHasa Ha
MpMMepax peaibHbIX MHIMIEHTOB 6€30MMacHOCTH,
YTO IIOMOTAeT JIyullle TOHSTb IOTeHIMaTbHbIe
PUCKM Y HEOOXOOMMOCTh COGTIONEHMUST TTPOTOKO-
JIOB 6€30ITacCHOCTH.

KynbTypa 6€30macHOCTH B OpraHM3aluu — 3TO
He TOJIbKO COOJTIo/IeHMe YCTAaHOBIEHHBIX MPaBWI,
HO U dbopMUpOBaHME Y COTPYOHUKOB YCTAHOBKU
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Ha TMOCTOSIHHOEe COobjiofieHre Mep 6e30MmacHOCTH
KaK 4acTy uX MpodeCcCrOHaIbHOM AeITeTbHOCTH!.
BaskHO, UTOOBI KaskKIblii COTPYIHMK ITOHMMAJI CBOIO
pOJb B 3allMTe JaHHBIX M YYBCTBOBAJ JIMYHYIO OT-
BETCTBEHHOCTh 3a obecreueHue 6e30MaCHOCTHU
MHGOpMAaIUA.

IOnsg obecrieyeHUs] HEMPEPBIBHOCTU 3alUThI
IaHHBIX HE0O0XoaMMOo Haanuue 3¢pGeKTUBHOI Cu-
CTeMbl MOHUTOPMHTA, KOTOpas IIO3BOJISET He
TOJIbKO OOHAPYKMBATb, HO U ONEPATUBHO pearu-
pOBaTh Ha MHUMAEHTHI 6E30IIaCHOCTU. ITO Tpe-
OyeT KOMILJIEKCHOTO IMOIX0a:

o TexHMYeCKMIi MOHUTOPUHI: Briouaer
B cebs MCIIOIb30BaHe COBPEeMEHHBIX CUCTEM 00-
HapykeHUs BTOPXKeHMIi, aHaaMU3 CeTeBOro Tpa-
(uka, HacTpoiiKa MeTarpaBuI ¥ MOHUTOPWHT I10-
BeJleHMs OIb30BaTe el U MPUIOXKEeHMI1 Ha ITpe-
MeT aHOMAaJIMIA.

. PerynsipHsiit aHanu3: [1oCTOSHHBINA aHa-
3 3(pdeKTUBHOCTM BHeIPEHHBIX Mep Ge3omac-
HOCTMU IIOMOTaeT UAeHTUPULPOBATh c/1abble Me-
CTa ¥ OOHOBJIATDH 3aLIUTHBIE MEXaHU3Mbl B COOT-
BETCTBMM C TEKYIIMMM YyTpO3aMM U OpraHu3aiu-
OHHBIMM M3MEHEeHUSIMMU.

PaspaboTka M peanmsanys KOMIUIEKCHOW CU-
CTEMBI 3alIUThI MEPCOHATBHBIX JAaHHBIX TpebyeT

MHTErpaluy TeXHUUECKUX, OpraHU3aIMOHHBIX U
yIIpaBjaeH4YeCKux mMep. TONbKO TaKOil KOMILIEKC-
HBIii TTIOAXO0J, TO3BOIUT JOCTUYb BBICOKOTO YPOBHS
3alIUTHl TAHHBIX U 0OECIIeUUTh JTOBEpUE KIMEH-
TOB U TTAPTHEPOB K opraHm3auyu. KiroueBbim aJie-
MEHTOM YycIlexa SIB/ISIeTCs IIpUBJieYeHe BCex COo-
TPYIHMUKOB K MPOLeccy obecrievyeHuss 6e30macHo-
CTM JAHHBIX, YTO TTOMOKET CO3[aThb CUMIbHYIO OC-
HOBY /151 YCTOYMBOTO Pa3BUTUS OpraHuU3alum B
YCJIOBUSX ITOCTOSIHHO MeHsoleiics Kubepyrpos-
HOJ Cpefpbl.
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tion system in an organization. Taking into account the increasing number of security threats and strict require-
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APXUTEKTYPA, CTPOUTEJIBCTBO

ATJTAPBEKOBA /Iuana TajaraToBHa
MarucTpaHTKa,
EBpasuiickuit HaulmoHanbHbIV yHuBepcuteT uMmenu JI. H. 'ymunesa, KasaxcraH, r. ActaHa

Hayunblii pykogodumeb — doyeHm Kageopvl apxumexkmypHo CmpoumenibHozo (pakyismema
Espasuticko2o HayuoHatsHo20 YyHusepcumem umenu J1. H. I'ymunesa,
KaHd. mexH. Hayk Kupeuzbaes Axnau Typabaesuu

OTXOIbI ITIPEBPAIITAIOTCSA B CUJIY: UHTET'PALISA
METAJIVIYPTUYECKOTI'O IIIYTAKA B BETOHHBIE MATEPUAJIbI

Annomauus. Cmames hpedcmasnsem co0oli 0030p npuMeHeHUss MeMaIypeuieckozo uiaka 8 Kkaiecmaee 0o-
Oaeku k 6emony. Onuceieaencsa npou3eo0CmMEeHHbLI NPOUECC MEMAYP2UHECK020 ULTAKA, €20 XUMUUECKULi cOcmas

u ¢usuueckue ceoticmaa.

Knouessle cnosa: memasnypzuueckuii uiax, 6emoH, NpumeHeHue, NPou3soocmeeHHbili NPouecc, Xumu4eckuti
cocmas, (usuueckue ceoticmea, npeumyulecmaa, 3ameHa yemMeHma, ycmouuueocms, mpenob.

MeTannypqueCKMﬁ IUIaK — 3TO MOOOYHbBIN
MPOIYKT MeTaLTypruueckoro Ipou3BoACTBa,
KOTOPbII BO3HMKAET B pe3y/ibTaTe paciiaBieHus
MeTa/NTMUECKUX Pyd M O00aBOK. ITOT MaTepua
067a7aeT YHUKAIbHBIMM XapaKTePUCTUKAMMU U
IIMPOKO TIPUMEHSIETCSI B Pa3JIMUYHBIX OTPaAC/SIX
MPOMBIIIJIEHHOCTH, BK/IIOUast CTPOUTENbCTBO. 11
MTOHMMAaHMS €T0 3HAYMMOCTU U IIPUMeHeH s B Ge-
TOHE HEeoOXOOMMO pacCMOTPETh IMPOU3BOICTBEH-
Hble IMPOIeCChl, KOTOPbIe MPUBOAAT K 06pa3oBa-
HUIO MeTa/TypPTUMYeCcKoro 1iaKa.

ITpon3sBoACTBEHHbBIE MTPOIIECChl MeTauTypruye-
CKOT'O IIJIaKa 3aBUCST OT TUIIA MeTaTypruuecKoi
IesTenbHOCTU. OMHAKO, 001IM€e STalbl BKIIOUAIOT B
cebst:

1.  Mertannyprudyeckue mNpoLecchl, TakKmMe Kak
OOKMTaHMe >KeJIe3HOV Pymbl B JOMEHHBIX Ieuax
MUY TIJIaBKa YEepPHBIX MEeTa/NIOB B MapTeHOBCKUX
revax, TPOM3BOJST MeTa/TMUeCKII ITIaK B Kaue-
CTBe ITOOOYHOTO MPOAYKTA.

2. Tlocne mnaBneHus metaumueckas ¢asa u
1aK pasmensiorcs. [lnak 06bIYHO HAXOMUTCSI T10-
Bepx MeTasula M yaaisieTcsl ¢ TOMOIIbIO pasiny-
HBIX TGXHOJ’[OI‘I/IIZ, TAaKX KaK OTHEeHHbIE€ I MeXaHU -
YyecKkue MeTO/Ibl.

3. llInak oxjaakmaeTcs U MOoABepraeTcs gajib-
Hejj1eit 00paboTKe )T yMeHbILeHUS ero pasMepa

M YIyYIIeHUS] ero XMMMUUYeCKUX U (GU3NIecKux
CBOJICTB.

4. Tlocme 006paGOTKM MeTaUTyPrUYecKuii
IIJIAaK MOKET GBITh MCIIONTb30BaH B Pa3/IMUHbIX OT-
pacIsx, BKIOYas CTPOUTENbCTBO, JOPOXKHOE CTPO-
UTENIbCTBO, TPOU3BOACTBO LIEMEHTA U APYTUE.

XUMNYECKUIA  COCTaB  METaJUIypruuecKkoro
[Iaka MOXET CWJIIbHO BapbMPOBATh B 3aBUCUMO-
CTU OT TUIA MEeTa/UTyprm4eckoro mnpoiecca u uc-
MO/Ib3yEMBIX CBIPbEBBIX MarepuanoB. OpHako,
OOBIYHO OH COMEPKUT OKCUIbI META/JIOB, CUJIV-
KaTbl, QATIOMUHATBI U IpyTUe COoeAuHeHus. B co-
CTaBe MOTYT MPUCYTCTBOBAaTb OKCUABI KaJIbLius,
>Kenesa, aMIoOMUHNST, MATHUS U IPYTUX 37IeMEeHTOB.

®dusMyeckue CBOJCTBA MeTa/UTypruyeckoro
[IUTaKa TakXke MOTYT pasjnyaThCsl, HO OOBIYHO
BKJTIOUAIOT:

e  TBepmoCTh: IIJIAaK OOBIYHO SIBJIIETCS TBEP-
IBIM MaTepuaJoM, HO eT0 TBePAOCTh MOXET Baph-
MPOBAThCS B 3aBUCUMOCTH OT TPOM3BOLCTBEHHOIO
rporiecca " cocrasa.

e TlopucTtoCcTh: NUIAK MOXET MMEThb MOpPU-
CTYI0 CTPYKTYPY, UTO BAMSIET Ha €ro0 IJIOTHOCTb U
BOZOMOITIOLIEeHNE.

e 3epHUCTOCTD: IJIaK MOXKET MUMeTb pasany-
HbIIt pasmep YacTull, OT KPYITHbIX KYCKOB O MeJ-
KOTO MOPOIIIKa.
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e  lIBeT: BHeNIHMIT BUJI, IIJTaKa MOXKET Bapby-
poOBaThCsl OT TEMHO-CEPOTO 0 CBETIO-CEPOro, B
3aBMCMMOCTH OT €ro coCTaBa 1 00paboTKM.

[MpeumytecTBa UCIOAb30BAHUS MeTaJLTypTU-
YEeCKOTO IIJIaka B 6€TOHE BK/IIOYAI0T:

1. VBenuueHme MpoOYHOCTM: MeTammypruue-
CKUI IIIJTaK MOSKET YAYUIIUTh MeXaHUYeCKe CBOV-
cTBa O6eTOHA, TaKye KaK IMPOYHOCTb Ha CXKATue U
13ru6, UTO Je/iaeT KOHCTPYKLMM O0Jiee TONroBey-
HbBIMM.

2. VYaydileHMe YCTOMYMBOCTM K arpeccus-
HbIM cpegaM: IIak OOGBIYHO COAEPSKUT BBICOKME
KOHIIEHTpalMM OKCUAOB KpPEeMHMS, KaabLiusi U
aTIOMMHMS, KOTOPbIE CITOCOOGCTBYIOT ITOBBIIIIEHHOI
YCTOMUMBOCTM OETOHA K XMMMWYECKOMY BO3feii-
CTBUIO, BKJIIOUAsI aTaKy COJIel, KUCIOT U Ie04deri.

3. CHuXeHMe TemIoNpoBOOHOCTU: VCmonib-
30BaHMe MeTaJUTypruueckoro nyiaka B 6eToHe MO-
KeT YMEeHbBIINUTDb TeIJIONPOBOJHOCTbh MaTepuaa,
YTO CITOCOOCTBYET COXPAaHEHMIO TEIIA B 3TaHMSX U
CHMKAET SHepPronoTpebdaeHne Ha OTOIIIEHME.

4. OKomormueckue BbIroAbl: lcmonb30BaHMe
MeTaJUTyprMYecKkoro Ijjaka B 6GeTOHe CII0co6-
CTBYeT YTUIU3ALUU OTXOH0B MeTa/uTypruueckoro
MPOM3BOJICTBA, YTO CHMKAeT HeoOXOOVMOCTbh B
BBIBO3€ I 00paboTKe OTXOMOB, a TAK:Ke COKpaIlaeT
HeraTMBHOE BO37eiCTBME Ha OKPYKAIOIIYI0 Cpeay.

5. JxoHomMumueckast 3dderkTuBHOCTH: llnax
YacTo SIBJISIETCST 6ojiee MOCTYITHBIM M JIEIIEBbIM
MaTepuasoM IO CpaBHEHMUIO C TPaAUIIMOHHBIMMU
3aTTOJTHUTEJISIMU JJ1s1 6eTOHA, TAKMMM KaK MPUPO]I-
HbII1 KaMeHb UJIU TPaBUit, YTO MOKET CHU3UTD 3a-
TpaThbl HA CTPOUTETLCTBO.

IIpoiiecc  BK/IIOUEHUSI MeTa/UTypPrUUeCcKOTO
IJ1aka B COCTaB 6eTOHA, 3aMeHsIs 4acTh [IeMeHTa,
0OBIUHO BKJTIIOYAET CJIeqyIolie aru:

1. OmpeneneHnue 3aMeHsieMOil [oOAu Lie-
MeHTa: VIHkeHepbl OMpefensioT ONTUMAaJIbHYIO
JIOJTI0 IIleMeHTa, KOTOPYI0 MOXKHO 3aMeHUTh MeTaJl-
JIYPrUYecKuM [UTAaKOM 6e3 yXyHOIleHMs KauecTBa
6eToHa. O6b1YHO 3TO cocTasisteT ot 20% mo 50% ot
Macchl IleMeHTa.

2. TlogroroBka mnuiaka: MeTaurypruyeckuii
IJIaK IMOABepraeTcsl 06paboTKe, KOTOPasi MOXET
BKJ/IIOUATh OXJIAXKIEeHMe, NPOGJIeHM e Y COPTUPOBKY
II0 pa3Mepy YaCTHUII JIJ1sT 06ecrieueHusT OMHOPOTHO-
CTM ¥ COOTBETCTBUSI TpebGOBaHMSIM OETOHHOTO
MPOM3BOJCTBA.

3. CmemuBaHue cMmecu: [Ipo6aeHHbIN 1 IO -
TOTOBJIEHHBII METa/UTyprMueCcKuii TaK J06aBIsI-
eTcsl K IPYTMM MHTpedueHTaM GeTOHHOI cMmecH,
TakKMM KakK LIeMeHT, IeCOK, IedeHb M Boja. JTa
CMecCh TILATEe/JbHO IepeMellUBaeTCs AJjis1 paBHO-
MEepHOTO pacipeaeaeHus BCeX KOMIIOHEHTOB.

4. @®opmupoBaHue u oTBepxkaeHue: Ilocie
cMelBaHMsI 6eTOHHAsI cMech GOpMUPYeTCs B 5Ke-
JlaemMyio GOpPMY M OCTABISIETCS IJIS1 OTBEPKAEHMS.
B mpoiecce oTBepkaeHUST MeTa/LTyprUdeCcKui
IUIaK pearupyetr ¢ HOPYrMMM KOMIIOHEHTaMM
cMecH, obecrieunBast JkeJjaeMble MexaHUUeCKue u
(dusmueckue cBoiictBa 6eToHa.

5. Hcnonp3oBaHue B KOHCTpyKUmu: OTBep-
HYThIi 6ETOH C METa/UTyprU4YeCcKuM IIJIaKOM TOTOB
K MCIIOb30BAHUIO B CTPOUTEIBCTBE Pa3TUUHBIX
COOpYKeHMI, TAKMX KakK 3[aHusl, JOPOTU, MOCTBI U
Ipyrue.

Texkyiiye TpeHIbl M TepCIeKTUBBI AaabHeii-
1ero pa3BUTUSI UCIOIb30BAHUS MeTa/LTypruye-
CKOTO IIIJTaka B 6eTOHe BKIIIOYAIOT CIeMyIOIINe ac-
TEeKThI:

1. MHccnegoBanust u paspaborku: Habmoma-
eTcsl akTUBHOe TIpoBeJleHe UCCIef0BaHuit 1 pas3-
paboTOK B 06GJIACTM UCITOMb30BAHNSI METAJTYPIi-
YeCKOTo IIIaka B 6GeTOHE C MeJbI0 ONMTUMU3AIUN
€ro CBOJMCTB M YIy4llleHUS IIPOU3BOACTBEHHBIX
MPOLLECCOB.

2. CraHpapTtus3ainusi UM  peryiMpoBaHue:
CraHgapThl ¥ HOpMATUBHbBIE aKThI 110 MCII0/Ib30Ba-
HUIO METAJUTYPTMYECKOTO IIIJIaka B OETOHE CTaHO-
BSITCSI BCe Gosee pa3paboTaHHBIMM U pacIpocTpa-
HEHHBIMU, UYTO CITOCOOCTBYET YBEIMUYEHMIO JOBE-
pHs K 3TOMY MaTepuajy U ero paciipocTpaHeHuIo
Ha pbIHKe.

3. Oxomoruveckue TpeboBaHus: B cBeTe pac-
TYIIETO0 BHMMaHMSI K 9KOJIOTUUYECKOH YCTONUYUBO-
CTU U yMeHbIIIEeHUIO YIJIepOJAHOTO cjiefla CTPOu-
TeJIbHBIX MaTepPUasaoB, UCII0/Ib30BaHUE MeTalTyp-
TMYeCKOro 1uiaka B 6eToHe paccMaTpMBAETCST Kak
OIVMH U3 CITOCOO0B CHVDKEHMSI BPEIHOTO BO3meli-
CTBUSI HA OKPY’KaIoIIyI0 Cpefy.

4. PocT cTpouTenbHO oTpaciun: B ycioBusax
pacTylero Crpoca Ha CTPOUTENbHbIE MaTepuabl
B Pa3/JIMYHBIX CTPaHaXx, UCII0JIb30BaHKe MeTa/lTyp-
TMYECKOro IIIaka B 6eTOHE MOXKET CTaTh OMHUM U3
KITIOUeBBIX HAMPaBIeHN T pa3BUTHS 151 obecrieye-
HUSI TTIOTPEOHOCTEN CTPOUTENIBHOM OTPACIIN.

5. lVHHOBalMOHHBIE TexHOMOTMK: BHempe-
HMEe MHHOBAIIMOHHBIX TEXHOJOTMI U MEeTOHOB
MPOM3BOJCTBA, TAKMX KaK MCIIOIb30BaHME BbICO-
KOAaKTUBHBIX T0OABOK U CITEIMAIbHBIX 00paboTOK
MeTa/UTypTMUecKoTo IJlaka, MOXXeT MPUBECTU K
cosmanuio 6osee 3PpGheKTUBHBIX U YCTONUMBBIX Ge-
TOHHBIX KOHCTPYKLU/H‘/JI.

B 11esioM, MCIIO/Ib30BaHME METaITypPruyeckoro
IyIaka B 6eToHe MMeeT MepCIeKTUBLI IJIT Iaslb-
HeJIIero pocra U pa3BUTHS, OCHOBaHHbIe Ha ero
MMPEeUMYILECTBAX, IKOJOTUUECKOM YCTOMUMUBOCTU U
MOTeHLMasle 4JIs1 UHHOBAL Ul B CTPOUTENBHON OT-
pacim.
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Abstract. The article presents an overview of the use of metallurgical slag as an additive to concrete. The process
of metallurgical slag production, its chemical composition and physical properties are described.

Keywords: metallurgical slag, concrete, application, production process, chemical composition, physical prop-
erties, advantages, cement substitution, stability, trends.



AKTYyaJbHBIE UCCTIeJOBAHUS ¢ 2024. N223 (205)

ﬁ ApXUTEKTypa, CTPOUTENBCTRO | 48

I'PUT'OPBEB UHHOKeHTMIT BacuibeBrua
MarucTpaHT, MOCKOBCKMI TOCYAapPCTBEHHBIN CTPOUTENbHbIN YHUBEPCUTET,
Poccug, r. MockBa

HVICIIOJIb30OBAHUE IIU®POBBIX TEXHOJIOTMI B IEBEJIOIIMEHTE:
OT BIM (BUILDING INFORMATION MODELING) 1O YMHBIX I'OPO10OB

AHHOmMauus. B cmamee paccmampusaemcs Ucnoib308aHue Uuppossix mexHoi02uli 6 degesionmeHme, om uH-
popmayuoHHo20 modenuposarus 30anuii (BIM) do koHuenuuu yMmHsix 20p00o6. BIM — amo memodosiozus ynpas-
JIEHUs1 NpoeKmamu, OCHOBAHHAS HA UCNONb308AHUU UU(POsbix Modesell, KOmopas ho3eojsem COKpamumo
OWUOKU, YIYUWUMb KOMMYHUKAYUIO U ONMUMU3UPOBAMb 3ampambl. YMHble 20p00a Ucnons3yom 0aHHsle U mex-
HOJl02UU 0715 YIIYHULEHUS] KAUuecmea HU3HU, No8blUleHUS P PeKmusHOCmu 20po0CKUX NPOYeccos U ycmoiuugocmu
20podckoli cpedsl. IHmezpauus BIM u yMHbLX 20p0008 CO30aém CUHEP2UK U OMKPbI8AEm HOBble 803MONCHOCMU 015

ynpaeneHus u onMmuMu3ayuu 20podcKux npoyeccos.

Kntoueswie cnoea: Building Information Modeling, ymHsle zopoda, yugpossie mexHoozuu, deseionmeHm,

ycmoﬂuueoe pa3sumue.

BBegenmne

CoBpeMeHHbIN IeBeJIONMEHT aKTUBHO UCIIOJIb-
3yeT UMppOBbIe TEXHOJIOTUMN JIJISI IOBBIIIEHNS 3(]-
(beKTUMBHOCTH, CHUSKEHMS 3aTpaT U obecrieueHust
YCTOMUMBOCTU CTPOUTENbHBIX MPOEKTOB. OFHOI
M3 KJIIOUEBBIX TEXHOJIOTMIT B 9TOI 00JIaCTy SIBJISI-
eTcss MHGOPMAIMOHHOE MOJIeIMPOBaHNe 3TaHui
(Building Information Modeling, BIM), koTopoe
CTaJIO OCHOBOW AJ151 pa3BUTUSI KOHIENIVM YMHBIX
roponos. BIM mpencrasisieT co60ii MPoLecc co-
30aHUSI U yIOpaBiieHUs LUOPOBBIMU MOIEIIMU
30aHMI, CoflepsKalIMX BCIO HEOOXOAMMYIO MHGOP-
MallMi0 Ha POTSDKEHUM BCETO XKM3HEHHOTO UK/
obbexTa.

YMHBIE TOPOZA, B CBOIO 0UYepeb, UCIOIb3YIOT
JaHHBbIE U TEXHOJIOTUM [JIS1 YAyJdllleHUs KauecTBa
SKU3HY, MOBBIIIEHUS 3(G(OEKTUBHOCTU TOPOICKUX
MPOLIECCOB U YCTOMYMBOCTU TOPOLCKOI cpenbl. B
IAHHOJ CTaThe pacCMaTPUBAETCSI UCTIOAb30BaHME
IM@POBBIX TEXHOJIOTMII B AeBejonMeHTe, oT BIM
00 YMHBIX TOPOLOB.

OcCHOBHBIE NPpUMHIAUIIBI M IIpeMyliecTBa
BIM

BIM - 5TO MeTOZOJIOTMSI YIIPpAaBJIeHUS IIPOeK-
TaMM, OCHOBaHHAsI Ha UCI0JIb30BaHUM 1[MGPOBbIX
Mopesieit, BKIIOYAOIIUX reoMeTpudyecke U He-
reomeTpmnyeckue mgaHHbIE. OcHOBHbIE NPUMHIONUIIbI
BIM BKIIOYAKOT MHTErpalyMi0 JaHHBIX, COBMECT-
HYI0 paboTy ¥ BU3Yyaau3alnio. DTO IMO3BOJISIET CO-
30aTh eIVHYI0 LIMGPOBYI0 MOMAENb, 00beINHSIIO-
Iy10 MHGOPMAIIMIO O KOHCTPYKIINUM, apXUTEKTYpe
U MHXXEHEPHBIX CUCTeMaxX 3[aHNS.

IMpeumymmectsa BIM BK/IIOUAIOT COKpallleHue

OIMOOK U TIepelesioK, YAydlleHre KOMMYHMKa-
LMY ¥ KOOpIAMHALMY, a TaKKe ONTUMMU3ALUIO 3a-
TpaT U cpokoB. EnuHasg mogenp yMeHbIIaeT PUCK
OIIMOOK M HEeCOTIAaCOBAHHOCTE, yaydlliaeT B3au-
MOJe/iCTBYEe MEXIY YIaCTHUKAMMU MTPOEKTa U M03-
BOJISIET TOUHEe IVIAHUPOBATh U YIIPABJISITh IPOEK-
TOM, UTO COKpAIllaeT CPOKU BBITIOJIHEHUST paboT U
3aTpaThl.

Bueapenmne BIM Ha pa3/IM4YHBIX 3Tarax Mmpo-
eKTa

BIM wucmonb3yeTcs Ha BCeX 3Tamax XU3HEH-
HOTO LIMKJIa TPOEKTa:

o  KoHuenTyanpHbIMi OU3aliH U MPOEKTUPO-
BaHMe: CO3[JaHMe OCHOBHOW MOJenu 3OaHus,
BKJIIOUAIONIE apXUTEKTypHbIe, CTPYKTypHble U
MHXeHepHbIEe KOMITOHEHTHI.

e  CTpOUTENbCTBO: UCIOIb30BaHME MOJIENU
ISl TUITAHMPOBaHUSI M KOOpAMHAIMM Pabor,
yIIpaBJeHUs pecypcaMy U KOHTPOJISI KauecTBa.

e  DJKCcIUTyaTalus U yIpaBjeHle 00BbeKTOM:
MOJleJib CJIY’KUT OCHOBOI [JiS yIpaBiaeHusl 3[a-
HMEM, YIIPoIas 00CTy>KMBaHME U PEMOHT.

e CHOC M yTMIM3aLMSI: MOJENb MO3BOJSeT
60j1ee TOYHO IIAaHMPOBATh PabOTHI U YUUTHIBATD
9KOJIOTUYECKMEe aACTeKTbl YTUAM3ALUM MaTepua-
JIOB.

PasBuTHe KOHLeNIMY YMHBIX TOPOI0OB

VMHbBIe TOPOJia UCTIONb3YIOT MG POBbIE TEXHO-
JIOTUU U JaHHbIE AJ151 YIyJIIeHNsI KaueCTBa XU3HU,
TTOBBIIIEHNST 9P GEKTUBHOCTM TOPOACKUX CITYKO 1
YCTOMUMBOCTY TOPOACKOI cpenbl. OCHOBHBIE 11e/1n
YMHBIX TOPOJ0B BKJIIOYAIOT YIy4llleHNe KauecTBa
SKU3HU, TOBbIIeHNe 3(PGeKTUBHOCTU TOPOICKUX
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MIPOLIECCOB U YCTOMUYMBOE pa3BUTHE.

KntoueBble KOMIIOHEHTbI YMHBIX TOPOJIOB
BKJIIOYAIOT:

1. HWurepHert Beiel (I0T): ceTb NOAKIIOYEH-
HBIX YCTPOYCTB U JATUMKOB, COOMPAIOIINX U 06pa-
6aTHIBAIOIINX JAHHBIE O TOPOJICKOIL Cpefie.

2. bompmmme panubie (Big Data): anamm3s
60JBIINX 06beMOB JAaHHBIX IJISI IPUHITUSI 060C-
HOBaHHBIX pellleHuii ¥ IPOTHO3UPOBaHMSI.

3. YMHbIe TPaHCIOPTHbIE CUCTEMBI: UCIIO/b-
30BaHMe TEeXHOJIOTUit [AJis yIpaBjieHUs TpaHC-
MMOPTHBIMM MTOTOKAMM ¥ YIy4IIeHUs] OOIIeCTBEH-
HOT'O TpaHCIopTa.

4. YMHble 30aHUS: WMHTerpauus CUCTeM
yIpaBieHus 30aHKEM C UCII0NIb30BaHMeM Ludpo-
BBIX TEXHOJIOTUIA.

5. Iudposble MmIaTGOPMBbI: CO3TaHMUE emu-
HOJt MHGOPMALIMOHHO Cpeabl AJid 060beaMHEeHNS
IIaHHBIX Y CEPBYCOB Pa3INYHbIX TOPOJCKUX CITYKO.

[TpuMepsl YMHBIX TOPOAOB YKa3aHbl HUXKE:

1. Cunramyp: BHegpeHMe LM(POBBIX TEXHO-
JIOTMIt [ yIipaBJeHMUs TPAHCIIOPTOM, SHepro-
CHaGkeHMeM U 30 paBOOXPAHEHMEM.

2. bapcenona: pasBuTuMe yMHOW MHGpa-
CTPYKTYPBI, BK/IIOUAsi CUCTEMBbI OCBEILleHMS], MOHU -
TOPVHT BOJOCHAOKEHMS U YIIpaBjIeHMe OTXOHAMM.

3. Toponto: mpoekT «Sidewalk Toronto» c
MCIIO/Ib30BaHMEM TepeloBbIX HUGPOBBIX TEXHO-
JIOTUI IS YIydlleHUs] KauecTBa KU3HU U YCTOV-
YMBOCTH.

Cuneprussi mexagy BIM u ymMHBIMU TOpO-
JaMu

WnTerpanys BIM mo3BosisieT 06beIMHUTD TaH-
Hble 0 3IaHUSIX U MHPPACTPYKTYype C OPYTUMU rO-
POACKMMM AAHHBIMMU, UTO OTKPbIBAET HOBbIE BO3-
MOSKHOCTM [IJISI YIIpaBJA€HUSI U ONTUMMU3AIUU TO-
POACKMX TIpolieccoB. [IpyMMepbl BKIIOYAIOT CO3/a-
HMe UMGPOBBIX ABONHMUKOB, ONTUMM3ALUIO TO-
TpebyIeHUsT PpecypcoB U TOBbIlIeHMEe Oe30IacHOo-
CTH.

BausiHue Ha yCTOYMBOE pasBUTHUE

Ucnionb3zoBanme BIM u yMHBIX TEeXHOJIOTUM
CIIOCOOCTBYET YCTOWUMBOMY Pa3sBUTUIO TOPOMOB,
MO3BOJISISI CHU3UTh HEraTMBHOE BO3IeiCTBME Ha
OKpY’KaIoIlyl0 Cpelly ¥ TOBBICUTb KadyecTBO
ku3Hu. Ilpumepsl BKIIOYAIOT ONTUMMU3AINIO
9HEeprornoTpebseHns], CHUKeHNe 3aTOPOB U YIIy4-
IeHue OOIIeCTBEHHOTO TPAHCIIOPTa, a TaKKe
yIpaB/ieHMEe OTXOOaMU.

3aknoueHue

LnbpoBble TEXHOJIOTUM WIPAIOT KITIOUYEBYIO
poJb B TpaHcopMalmy AeBeOIIMEHTa M PA3BU-
TUS YMHBIX roponos. BIM mosBosisieT cosfaBaTh
TOUHbIe MbPOBbIe MOJIeNU 34aHMIA, KOTOpbIe UC-
MOJb3YIOTCS Ha BCeX 3Talax >KM3HEHHOTO LIMKJIA
npoekTta. UHTerpauys BIM ¢ Apyrumu TeXHOJIOTH-
SIMM OTKpbIBaeT HOBbI€ BO3MOXXHOCTU JJ151 YIIPaB-
JleHUsI TOPOJCKUMM MIpolieccaMy, TOBbIIIeHUS 3¢-
(eKTMBHOCTU U YCTOMUMBOCTU. Peanm3aius KOH-
LenuuM YMHBIX TOPOJOB YJyulllaeT KayecTBO
SKU3HM, ONITUMU3UPYET UCI0J/Ib30BaHME PECYPCOB
M CHMKaeT HeTaTUMBHOE BO3[elCTBME Ha OKpyXkKa-
IONIYI0 Cpefy, co3maBasi KoMbopTHbIe, 3D heKTUB-
HbI€ U YCTOUMBBIE TOPOJA.
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USE OF DIGITAL TECHNOLOGIES IN DEVELOPMENT:
FROM BIM (BUILDING INFORMATION MODELING) TO SMART CITIES

Abstract. The article discusses the use of digital technologies in development, ranging from building information
modeling (BIM) to the concept of smart cities. BIM is a project management methodology based on the use of digital
models, which allows you to reduce the number of errors, improve communication and optimize costs. Smart cities
use data and technology to improve the quality of life, increase the efficiency of urban processes and the sustaina-
bility of the urban environment. The integration of BIM and smart cities creates synergy and opens up new oppor-
tunities for managing and optimizing urban processes.

Keywords: building information modeling, smart cities, digital technologies, development, sustainable devel-
opment.
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IMPUAOMOBBIE TEPPUTOPN. OCOBEHHOCTU ®OPMMNPOBAHUSA

AnHomauus. B cmamee uccnedyromces ocobeHHocmu opmuposarust npudomossix meppumopuii. ITokazat cu-
CImeMmHblii n00x00 K peKoHCmMpYKUuu npudomoesoli meppumopuu, N038oAA0WULL YIyHUUMs Ka4ecmaeo HU3Hu 20po-
HCAH U c030amb NO3UMUBHYI0 COYUAILHYIO ammochepy.

Knrwouessle cnoea: npudomossie meppumopuul, UHieHepHbie YC108us, 00ycmpoticmeo meppumopuu, pekoH-
CIpYKYUsi, CMpoumenscmao.

puoMoBas Tepputopus (puc. 1) MHOTOKBap- 3eMJIM TIOA, XXWJIBIM AOMOM, OTMOCTKA, BCE TPO-
TUPHOTO JOMa — 3TO 3€MeJIbHbIii y4acToK, 3a- Tyapsl ¥ IPOe3/bl, a TAK)Ke COLMATbHO BaXKHBIE CO-
KpeIJIEHHBI 32 JOMOM. CTaB/ISIIONIME TOaHHOW TeppUTOPUM, K KOTOPHIM
VHdopmaims o rpaHuUIax MIPUI0MOBOI Teppu- MOYKHO OTHECTU O3€eJIeHEHHbIE TEPPUTOPUH, aBTO-
TOPUM U ee TUIOMIAAN COMEPKUTCS B KaZaCTPOBOM CTOSTHKU, TUIOMAJIKM XO35I/ICTBEHHOTO ITpeAHa3Ha-
nacropre (puc. 2). B coctaB npuaoMoBoii Teppu- YeHMSI, UTPOBbIe IUIOIAAKY U T. I. [2, C. 4].

TOPUM BXOOAT CcCjenyrmye 3JIeMEHTbI: Y4aCTKU

Puc. 1. IIpudomosas meppumopus. ITpumep
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Kazactpossiii sovep
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Honep Katactposoro ksapranat

Obmue

TIpeaeITyIHE HOMepa®:

IIl,E[arz BHECEHHA HOMEPA B TOCYAPCTBEHHBIH KATACTD HETBIKHMOCTH !
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9 KaTeropHi seMeIs’

10 |PaspemeHHOS HCOIB30BaHHE':

11 |romazs®

12 |Kazacrposas cromiocts (py6 )it
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[Honepa yuactxos, m casTHO © K8 0 yaeral®-

YHACTEH:

Xapaxrep ceeneHnHli rOCyZaPCTEEHHOTO KATACTPa HEIBHEHMOCTH
(CTaTyC 3aMHCH O 3eMETEHOM yHacTRe):

(HaUMEHOBANUE BOANCHOC)

(modnucs) (unuyrany, Gavutus)
MIL

Puc. 2. Kadacmposuiii nachopm. Obpasey

Ilepen ranupoBaHMeM NPULOMOBON Teppu-
TOpUM, KaK MPABUJIO, IIPOU3BOAAT UCCIEA0BAHMS
(bu3uKOo-Teosornueckux SBIeHU 1 MPOIeCCOB Ha
VIO IIPOEKTUMPOBAHUS WU IPWIerarlmux
yuacTkax B paguyce 100 m. B Tom unciie MH>XeHePbI
reoJIOTMYECKOr0 OTHesa VCCIeAYIT TEPPUTOPUIO
Ha [TpeJMeT HalI4ys [OA,3€MHBIX TPYHTOBBIX BOJI.

PaccmoTpum THUIIOBOI Npumep 06yCTpoiicTBa
MIPULOMOBOV TePPUTOPUU.

B KapacTpoBOM M reHepaJbHOM IIaHE Haxo-
nutcs uHbopmalus, Ioe MMeHHO pacIojoskeHa
IJIOIIAaAb NIPOEKTHMPOBaHMs. B TexHn4yeckoM nac-
IOpTe YKas3blBaeTCs, OrpaHMuYeH /M Y4yacTOK

CYLIEeCTBYIOUIEN 3aCTPOMKOM OTHOCUTEIBHO CTO-
POH CBeTa.

Pa3meleHue 30aHMsI OOBIYHO BBIIIOJIHIETCS C
y4eTOM TPeObOBaHMIT HOPMATUBHBIX IOKYMEHTOB.

IIpoexTupyembie COOPYKeHMSI pacCIloararTCs
B rPaHMULIAX OTBEAEHHOIO 3€MeJIbHOTO y4JacTKa C
Y4eTOM TpaHUIIbl BO3MOXXHOTO pa3MelleHns 3a-
HUIA.

Ilyist yueTa HEOOXOIMMOT'O ITPOTUBOIIOXKAPHOTO
paspbiBa (puc. 3) He06XOAMMO YKa3bIBaTh PAacCTO-
SIHME OT IPOEKTUPYEeMOTro 3[daHusl O0 OmvoKaii-
1Iero.
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Puc. 3. I[IpomusonoxapHslli pa3psle

Hanee, ciepyeT NMPOBECTU aHaAU3, BO3MOXKEH
JIM TIOAbe3], MOXKApHO! TexXHUKM. MuHMManbHas
MIMpUHA TIpoe3/ia Mpu BbICOTe 3maHus 6omee 13 m
paBHa 4,2 m (11.8.6 CI1 4.13130.2013) [3, c. 4].

3aTeM MCCaenyeTCsl ONMCaHMe OpraHu3auuu
penbeda BepTUKAIBbHON IJIAHUPOBKOI. OTMETKHU
IIPOEKTMPYEeMOM IIJIaHMPOBKM HAa3HAYaKTCqd C

y4eTOM CYIIeCTBYIOIIEro peibeda U CyllecTBYIO-
e 3actpoiiku (puc. 4). [IpenycmatpmBaeTcs: OT-
BOJ, TOBEPXHOCTHBIX CTOKOB, HAlIpUMep, C IIOMO-
IIbI0 OTKPBITOI CUCTEMBI BOJIOOTBO/A 10 MTOBEPX-
HOCTY TIOKPBITHI C BBIITYCKOM Ha ITPOE3XKYI0 YacThb
Mpuieramimux yanil.
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_ TSI,
177,897 /

Puc. 4. BepmukansHas niaHuposka. Ipumep

C mpoeKTMpyeMOoro TpoTyapa MOBepXHOCTHbIE
CTOKM MOTYT OBITb HAampaBJieHbl Ha IPOE3KYI0
YacThb YUIIBI 3@ CUET ITONEPEeYHOT0 U ITPO0JIbHOTO
ykiaoHa. C TpoTyapa CTOKM HaIlpaBJISTIOTCS Ha 6e3-
omacHyIo Tepputopuio [4, c. 5; 5, c. 3].

Ha repeceuenusx TpoTyapa ¢ aBTOMOOUIbHBIM
Mpoe3ioM BO BHYTPUABOPOBYIO TePPUTOPUIO
npeaycMaTpUBaeTCs JIoKajJbHOe TIOHMKeHMUe OT-
MeTOK TPOTyapa 10 OTMETOK TMpoe3skeit yactu [1, c.
189].

IMocte poBefeHMsT HEOOXOIMMBIX MEPOTIPUSI-
TUI cnemyeT paspaboTKa pelieHuit mo 6miaro-
YCTPOICTBY TEPPUTOPUMN.

s obecrieueHns] HOPMAJIbHBIX CAHUTAPHO-
TUTMEHNYECKUX YCIOBUIL TIpeayCcMaTpUBaIOTCs
MEpPONPUSITUS TI0 6JarOyCTPOMCTBY U O3eJIeHe-
HUIO.

B cooTBeTCTBUM CO CXeMOW OBUKEHUS JIOHeNn
MPOEKTUPYIOTCS TPOTYyaphl, COBMellleHHbIe C BeJIo-
noposxkkamu. lllnpyuHa TpPOTyapoB B CBS3U C U3IOM-
JIEHHOJ TuHMe ¢acaa mepeMeHHast OKOJIO 5 M.

BHyTpuM ABOpa mpenycMaTpuUBaeTCsl MOKPbITHE
13 achabTa AJIs1 BOSMOKHOCTH 3a€3/1a aBTOTPAHC-
MopTa, IOKPbITME TPOTYyapoB — U3 OETOHHOIA
TUIMTKY, BEJIOJOPOkKeK — U3 achaabTo6eToHa.
Bo3sJie KpbuTblla HEOOXOAMMO PACIIONOKEHNE YPH.

IJist BpeMEHHOTO XPaHEeHUS TBEPIbIX OBITOBBIX
OTXOOB HEOOXOMMMO IIAHMPOBATh YCTPOICTBO
periaMeHTMPOBAHHOM TUIOMAKM B TpaHUIIAX
IO TTPOEKTUPOBAHMS.

YKa3aHHble 3Talbl SIBISIIOTCS OCHOBHBIMM B
Tpoliecce MPOEKTUPOBAHMUS MTPUIOMOBbBIX TEPPU-
TOpUit, TakKMM 06pasoM, B CTaThe PACCMOTPEHBI
KIIOUeBble OCOGEHHOCTM WUX (GOPMUPOBAHMUS.
Kpome Toro, BBISIBIEH KOMILIEKC ITpoGieM

PEKROHCTPYKUIMY IIPUAOMOBOTO IPOCTPAHCTBA,
yKa3aH rnepedyeHb paboT Mo 6J1ar0yCTPOIiCTBY IBO-
POBBIX TEpPPUTOPUIL, TO3BOJSIONINIT ITOTYYUTh
MHOTO(YHKIIMOHATBHYIO COBPEMEHHYIO aJallTy-
POBAHHYIO [JISI PAa3sHBIX CJI0EB HACEJIeHUs Cpemy
MIPOKMUBAHUS.
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HOUSE ADJOINING TERRITORIES. FEATURES OF FORMATION

Abstract. The article examines the features of the formation of the house adjoining territories. A systematic
approach to the reconstruction of the house adjoining territories is shown, which allows improving the quality of
life of citizens and creating a positive social atmosphere.
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T'EOJIOT'MYECKHUE ACIIEKTBI IIEPBUYHOI'O BCKPBITHUA ITPOJYKTHBHBIX
IIJIACTOB MECTOPOXXJIEHUI TEPPUTEHHBIX 1 KAPBOHATHBIX TOJIIII

AHHOmMauus. B cmamee paccmompeHst peazupyioujue 2eosiozudeckue dcnekimst npu NepeutHoM 6CKpbimuu 0y-
peHus. UzyueHo nepedsusceHue (Gaoudos U3 3aaexcu 8 CK8a cuHy U HenocpedCmMeeHHO paccMOMpeHsl usuueckue
8eIUUUHBL, MAKUE KAK CMAYU8aemMochib, KOmopsle onpedensom xapaxkmep 0suxceHus ¢ouda no nopode.

Knoueeble croea: nepsuuHoe eéckpvimue, 0ypoebie pacmeopsl, 2€0J102U4eCKas HeoOHOPOOHOCMb, OypeHue

CK8AMUH.

€JIb: [IJI1 KOPPEKTHOIO IPYMEeHEeH s ITepBUY-
HHOI‘O BCKPBITUSI TPOJYKTUBHBIX IIIACTOB
HEeOOXOMMO M3YUUTh TpeICTaBIeHNe TepeaBy-
skeHMsI GUIIOUA B 3aJIeKM Ha OCHOBAHMM CTAIVM
paspa6oTtku. VcciemoBanve paGoThl MOCBSIIEHO
U3YUYEHNIO TEXHOJIOTMYECKUX IPOIECCOB BCKPbI-
TUS TIPOAYKTUBHOTO IIIaCTa, KOTOpbIe, B CBOIO
ouepe[b, BMUSIOT Ha GUIbTPAIOHHO-€MKOCTHbBIE
CBOJICTBA M XapaKTep IepenBICKeHMsT Quionaa B
Mp13a60ifHOIi YaCcTH 1iacTa.

ITpouecc mo6erum GIrOMIA U3 CKBasKMHbI SIBJISI-
€TCSI JOCTATOYHO MHTEPECHBIM Y aKTyaJIbHbIM, CO-
OTBETCTBEHHO TPeOYeTCsT pacCMOTPETh MEXaHU3M
HedTeoTmauM B SKCIUTyaTUPYIOMIECS 3aIexku.
Is1 M3yueHust JaHHOTO MPeNCTaBIeHNS pacCMaT-
PUBAIOT CTAaAMI0 Pa3spabOTKM MPOIYKTUBHOI 3a-
JIeXXN: TepeaBIbKeHue Guionga M3 3aleXu 10
CKBaXKMHe.

IMogo6Hoe OBMKEHME BO3MOXKHO IIPU COBJIIO-
IeHUM OTIpe ieIeHHbIX YCIOBUIL:

1. VcranaBamuBaeTcs ¥ MNOAAEPXUBAETCS
TpagMeHT-TIoTeHIaN GQIIoUAA MEeKIY CKBaXKMHOI
" TUTaCTOM,

2. TlepeHachlllleHVEe pPAaCTBOPEHHBIM Ta3oM
Tpu GBICTPOI TOOBIYE.

Tak yem ke IpUMeYaTeNbHO IBMKEHME TIa-
CTOBbIX QuTtoMIOB? [Ijisl TOTO YTOOBI TPOVICXOAIIO
IBVDKEHMeE, IOJIKHO MIPUCYTCTBOBATh

coob1iawiieecs: MycCTOTHOe MPOCTPAHCTBO, KOTO-
poe MpOBOLIMPYeT CO3LaHye TaKOro CBOJCTBA KaK
MIPOHUIIaeMOCTb. [Ipy MccaegoBaHUM OCOGEHHO-
CTU OBUKEHUS C yUeTOM MpeAebHOro rpagueHTa
COBUTa MOKa3aJio, YTO HaJIMulMe B KOJUIEKTOpe He-
CBSI3aHHO¥ BOABI TPUBOAUT K BBICOKOI OOBOTHEH-
HOCTH, a caMa He(PTh CTAHOBUTCS TPYIHOM3BIIEKA-
emoit. Vicxopst U3 Gpu3ndeckoro CMbIc/ia rpoliecca,
B CKBaXMHe BO3HMKAET Pa3HOBSI3KOCTHASI >XWUJ-
KOCTb B (uibTpallMoHHOM TIOTOKe. B Hauane
HedTb SIBSIETCSI OCHOBHOM Maccoii B KOJUIEKTODe,
OHAa OrpaHMYeHa HEKOTOPbIM KOHTYPOM, 3a KOTO-
pbIM HedThb OcTaeTcss HemoABMKHO. Korjia ckBa-
SKMHY TepeBOJST Ha CTAllMOHAPHBIN peXum, TO
0TOOp JKUAKOCTU KOMIIEHCUPYETCSI 3a CUeT Iuia-
CTOBOJ BOJBI.

HecomHeHHO, peryinpoBaHue ABVKEHUS 3a-
BUCUT OT IOCTOSIHHOTO Iiepenajia JaBjieHuUs IO
IJIaCTy, SIBJIeHME KOTOPOTO BO3HMKAET B Pe3yib-
TaTe OCBOEHUS U pa3pabOTKM 3ajexu. B 3aBucu-
MOCTM OT TOTO, Ha KAKOM peXkume ITPOMCXOAUT OT-
60p HedTH, TaKUM U OYyIeT XapaKTepuU30BaTbCS
Tpoliecc ABVCKeHUs (uionaa.

Tak, butHep A. K. yrBepxxnaer [1], 4To npu OT-
60pe pob HedTH B CAEAYIOIIEM ITOPSIAKE: TIJIACTO-
BOe€ JlaBJI€HMeE BhIIIE AAB/IeHMS HACBIIIEHMS], & JaB-
JleHMe HacChIIeHUs] HIbKe 3a00ifHOTO maBjeHMs
(Pri>PHac<P3ab) sBisleTcs CaMbIM  ITPOCTBIM
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pexkuMOM paboThI IIacTa. B TaKOM COOTHOIIEHUM
Mpo0bI B 0HO(A3HOI 30HE ITOTOKA SIBJISTIOTCS 10-
CTaTOYHO KaueCTBEHHBIMMU.

Eciu ke maBiieHUsT HacblleHue 6J1M3KO0 AaBje-
HMIO Ha 3a60€ MJIM K MeCTY, T1e Oblta B3siTa Ipoba,
TO CKB&KMHY IEePEeBOIST Ha MOHMKEHHBIN Te6uUT
[T YMEHbIIEHNS AEMPeccuy Ha IUIACT, 10 CeMY
MOBBIIIAETCS 3a00JiHOe [IaBjieHue, KOTOPOe BJIM-
sIeT He TOJbKO Ha 0gHO(}a3HOCTb ra3oHeTIHOro
ITOTOKA, HO M Ha KauecTBO O0TOOpPa MPOOBHI.

Ecmm peskuM pacTBOPEHHOTO rasa pa3BUT He
TaK CyIIeCTBEHHO ¥ 3aMeTeH JIMIIb B IIpUjerao-
1Ieji CKBaXXMHHOI 30He, TO Ha 0T60P MPoObI HeO6-
XOIMMO M3MEHUTb PEXMUM, UTOOBI MpusaboiiHoe
IaBJIeHMe 0Ka3a/loCh HEMHOTIO Bblllle HavyaJbHOIO
IaBJIEHMST HACBIIEHMS, 0 TOTO MOMEHTA, TTI0Ka He
oymeTr usBjaeyeH 06beM HedTH OILEHOYHOro pac-
vera [1].

ITpouecc or6opa Mpob AOCTATOYHO BaskeH, Tak
KaK OH HeoOXO0IMM [IJis1 1abopaTOPHBIX OMpeesie-
Huit ®EC 1 cocTaBa IIJIaCTOBBIX (QUIIOMAOB IIPU CO-
CTaBJIEHUM Te0JIOTMYECKUX ITPOEKTOB U paboT, KO-
TOpbIe B JaJbHENIIEM JISITYT B OCHOBY IPOEKTOB
110 OypeHuIo, MOACUYeTy 3aI1acoB, BBeIeHMe yueTa
pa3paboTKM MeCTOpPOXKIeHuii, B ToM umucie OIID
(OTIBITHO-TTPOMBIIIZIEHHOM 3KcITyaTanyn). CooT-
BETCTBEHHO, MPOAO/DKUTETBHOCTb PA6OTHI MECTO-
pPOKAeHMSI 3aBUCUT B MEPBYIO ouepenb OT TeoJo-
IMYeCcKnXx pakTOPOB.

Mo KIaccuUeCcKOMY OIpeeIeHuI0, IPOHUIIAe -
MOCTbD TIpeICTaB/sIeT CO607T CIIOCOOHOCTD MTOPOIbI
MIpOTycKaTh (QJIIon 3a CUEeT rpaAyeHTa JaBIeHus.
Ho oT uero MMeHHO 3aBUCUT IIPOHUIIAEMOCTb, I10-
yeMy OLHM IOPOJIbI AB/SIOTCS IUIOXO IPOHMIAe-
MbIMM, a JPYTMMM XOPOILIO IPOHUIIAEMbIMMA,
BCJIEICTBME YEro CTAHOBSTCS TOTEHIIMATbHO
KOJIJIEKTOPCKOI1 ITOPO 0.

B mopogax HeTSHBIX ¥ ra30BbIX MECTOPOKIE-
HUIT OJHOBPEMEHHO TPUCYTCTBYIOT ABE WUIU TPU
dasbl. [Tpy GUIbTpaLUyY TPOHUIIAEMOCTD ITOPOIbI
IJIST OJTHOV KaKo¥-mn60 daspl MeHblle ee abco-
JIDTHOM MPOHULIAEMOCTH.

WccnepoBaHus mMoKa3bIBalOT, uTO ¢hasoBas u
OTHOCKUTEJIbHAS TTPOHUIIAEMOCTH /I PasIUUHbIX
(a3 3aBUCAT OT HedTe-, ra30- ¥ BOJOHACHIIEHHO-
CTM TIOPOBOTO IPOCTPAHCTBA IMOPOIbI, Gu3MUe-
CKUX U QU3UKO-XUMUYECKUX CBOVICTB KUIKOCTE
¥ TIOPUCTHIX Cpeq.

Ecnm yacTh mop 3aHsTa Kakoii-nmi6o dhasoit, To
SICHO, UTO IPOHUIIAEMOCTb MOPOMBI ISl APYroit
(dasbl cTaHOBUTCS MeHble. Bemuunna da3oBoii
MIPOHMUIIAEMOCTH OIpeeiseTcs IIaBHbIM o6pa-
30M CTeIeHbI0 HACHIIIEHHOCTY MTOP pasHbIMU ¢a-
3aMM.

B ycrnoBusix peanbHBIX TMJACTOB BO3HUKAIOT
pasyMyYHble BUIBI MHOTO(Aa3HBIX TIOTOKOB - JABU-
KeHue cmecyu HepTu ¥ Boabl, GUIbTpPALIUS ra3u-
POBAaHHOM >KUAKOCTM WM TpexdasHblii TOTOK
HedTH, BOJIBI U Ta3a OJHOBpeMeHHO. Kakblit 13
3TUX TOTOKOB M3yuyeH 3KcIlepMMeHTaabHO. Pe-
3yJIbTaT MCCIENOBAaHMIA OOGBIYHO M300pa’kaioT B
Buae TpaduKOB 3aBUCUMOCTM OTHOCUTEIbHBIX
MIPOHUIIAEMOCTeNi OT CTeIeHN HaChIIIeHHOCTY 10~
POBOTO MPOCTPAHCTBA pasanMuHbIMU dazamu (Kak
OCHOBHOTO (haKTOpa, OIpeessIonero 3HaueHue
OTHOCUTEJIbHOM IIPOHUIIAEMOCTHU). DTU 3aBUCK-
MOCTM IIMPOKO MUCIIOJIb3YIOTCS B TEOPUM U TIpaK-
THKe pa3paboTKy U IKCIUTyaTalyu He(TSIHBIX Me-
CTOpPOXAeHui. VX aHanu3 mo3BOSeT CAenaTb
Ba)KHbIe BBIBOJbI O 3aKOHOMEPHOCTSIX IPUTOKA
HedTH, BOABI ¥ ra3a B CKBAKMHBI. OHU UCIIOJb3Y-
IOTCSI IIpU OTpefie/ieHn TeOUTOB CKBAXKUH, TPO-
rHO3MPOBAHMUM TMOBeAeHMUS IIJlacTa M pexkuma pa-
60TBI CKBaKMH II0 Mepe SKCIUTyaTalyuy 3aJIesKu,
MIpY TIPOEKTUPOBAHUM Tpollecca pa3paboTKu Me-
CTOPOKAEHUI U pellleHUM MHOTUX TeXHOJIoTuye-
CKUX 3374 SKCILTyaTaluuyu HeTSIHBIX, Ta30BbIX U
ra30KOHAEeHCAaTHbIX MeCTOPOKAEeHNIA.

3HAUUT, KO3QOUIMEHT TPOHUIIAEMOCTH 3aBU-
CUT OT MMHEPaIM3aLuy IJIaCTOBOTO Quitona, pas-
Mepa U KOJIMUeCTBa [NIMHUCTBIX MUHEPaAIOB, HEIo-
CpelCcTBEHHO caMoro aBwskenust duromaa. ['oBops
NP0 MIMHUCTYIO COCTaBJSIONLLY10, HallpallMBaeTCs
aHa/Iu3 rpaHyJIoOMeTpUnN.

3/ech s Xouy MOJABECTM Bac K TAKOMY orpefe-
JIeHM10, KaK MMHepasbHbIi cKeseT mopopsl. ['op-
Hble TIOPOJIbI COCTOSIT M3 MMHEPAIBHOTO CKeJeTa,
TBePIO¥ ¢a3bl ¥ MOPOBOTO MPOCTPAHCTBA, B KOTO-
PBIX MOTYT HaXOAUTbCS XUIKME WU ra30Bbie CO-
crapisioniue. To ecTb, B3aumogeiicTBue dhusuye-
CKO¥ ¥ PU3UKO-XVMMUYECKO CUCTEMbI MUHEPAITh-
HOTO cKejleTa — QUIbTpyoOmuiicss Gaonu, KOTo-
pbIli 3aBUCUT B MEPBYIO ouyepelb OT Xapakrepa
CMauyBaeMOCTH, Ieperajia JaBieHniA.

C yueToM pa3pabOTKy MPOTYKTUBHBIX 3aeskeit
metogamu IIIT]], kKak mpaBmuio, 3a CYET HarHeTa-
HMSI, BOMPOC IO HEOSHOPOSHOCTU TIIACTOB SIBJISI-
eTcs BeCbMa aKTyaJbHbIM.

ITo cBoe’t pupoIe OTHOPOAHBIX IJIACTOB, B KO-
TOPBIX HEe TIPOUCXOAMIO0 ObI PU3MUECKUX U3MEHE-
HMIi XapaKTepUCTUK T10 pa3pesy U IJIOIIaIM ITpaK-
TUYECK! He CyIleCTBYeT.

Vizyuast He(TSIHbBIE 3aJI€KVM Ha TTeCUaHbIX TOPU-
30HTax, Ha OIpeJleJIeHHbIX pa3pe3ax eCTb TIIMHU-
CThle TIJIACThl M TIPOIUIACTKM, pacIipocTpaHeHMe
KOTOPBIX HEIpepbIBHO MO BCell IUIOWanAu U He
MU30UPYIOLMEe HIDKHIOIO YacTb TOPU3OHTA OT
BepxHel. ABTODBI [4, C. 3-9] yTBepXKAAIOT, YTO IIpU
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paspaboTKe MOMOGHBIX 3ajiekeii Mo Mepe oTdopa
HedTU U rasa MOBEPXHOCTb BOAOHE(TSIIHOr0 KOH-
TaKkTa 6eCcpensiTCTBEHHO IePEMENAeTCs B BEPTH-
KaJIbHOM HampaBjieHuu. IIpaBma, Takas HEOTHO-
POJHOCTb HE MMEeT CYIIEeCTBEHHOTO 3HAUeHUS
Mpu paspaboTke HePTSHBIX 3aJIesKeil U MOI06HbI
TOPM30HT MOKET PacCMaTPUBATHCS KaK OJHOPO/I -
HBIIA.

Ho eciut ke B He()TSIHBIX TOPM30HTAX 3aMeUeHa
TeHJEHIIMS TIepPeCIanBaloIIUXCs, HaIpUMep, mec-
YaHBIX TJIACTOB C [NIMHUCTBIMU ITPOIIACTKAMM, TO
3[1eCh MOKHO CYyIUTh YK€ O Te0JIOTMYECKO Heo/I-
HOPOJOHOCTY BCEro He(MTIHOTO TOPU3OHTA WA
9KCIUTYaTallIOHHOTO 06BEKTA B LI€JIOM.

HecomMHeHHO, Ha HEOTHOPOTHOCTb BJIUSIET TTO-
Ka3aTesb IMHUCTOCTY. COOTBETCTBEHHO, TTOKA3a-
TeIb TJIMHUCTOCTY BIMSIET M HA KOJUIEKTOPCKME
cBoiicTBa. Ho py 5TOM INIMHUCTBIN COCTaB (IIpU-
MeCh) MOXKET ObITh PasHOOGPa3HBIM U C IIPUCY-
HIVIMM OTIMYUTEIBHBIMU Y€PTAMM 110 BIUSHIIO Ha
KOJUIEKTOPCKME CBOMCTBA.

[peamnoaoskuM, B KOJUIEKTOPE COIEPSKUTCS BbI-
COKOEe CcofepskaHMe MOHTMOPW/UIOHMUTA — Kak
CJIe[ICTBME TaKkoe COOTHOIIeHMEe MOXeT 3aKyIlo-
PUTDb TIOPBI ¥ CHUSUTH MPOHUIIAEMOCTh KOJIIEK-
TOpA.

Ipu M3ydYeHUM BAUSHUS TIVMHUCTBIX MUHEpA-
JIOB HAa eMKOCTHbIe U (QUIbTpallIOHHbIE CBOVICTBA
MOPO/I HEOOXOAVIMO YUMUTHIBATD, IO BO3MOKHOCTH,
BCe IOoKa3aTeNn, onpenessoonye Gu3uKo-XuMu-
yeckue OCOBEHHOCTM TJIMHUCTBIX MMUHEPaIoB
(CTPYKTYpY, COCTaB, EMKOCTb KATMOHHOTO 0OMeHa
M COCTaB Toc/ienHero). [MMHMUCTBIE MUHEepasbl
MIPE/ICTaB/ISIOT CO6071 rPyIIy BOJHbBIX CUIMKATOB,
KOTOpbIE€ COCTABJISIIOT OCHOBHYIO MacCy TJIMHU-
CTBIX OTJIOKEHMII ¥ GOJIBIITYIO YacTh TIOYUB U OTpe-
IeJSTIoT UX QU3UKO-XUMUUECKHeE.

[IMHNUCTBIE MUHEPAJbl SBISIOTCS MPOAYKTOM
BBIBETPUBAHUS MPEUMYIIECTBEHHO ATHOMOCUIIN-
KaTOB ¥ CMJIMKATOB MarMaTUMUYECKUX M MeTaMop-
(dbuueckux rmopo. B mpoirecce BoIBETPUBAHMS TN~
HUCTble MMHEpAbl TMPETepPIeBalOT I03TAITHbIE
Mpeo6pasoBaHusl CTPYKTYPbI ¥ XUMUUECKOTO CO-
CTaBa B 3aBUCUMMOCTHM OT M3MeHeHUIi PU3UKO-XU-
MMWYECKUX YCIOBUIT BHIBETPUBAHUS U CeMMEHTA-
MM cpeibl. Pa3Mephl YaCTUII TIIMHUCTBIX MUHEpa-
JIOB B IVIMHAX TI0 OOJbIIE) YacTy He MPeBbIIAT
0,01 mm.

VMeHHO TAMHUCTOCTb KOHTPOJIUPYET IIPO-
meccel  GUIABTpPAIMM  ITIIACTOBBIX  (UIIOUJIOB,

BbITeCHeHMe HedTU BO BpeMs IKCILTyaTauuu, ag-
(beKTMBHOCTD ITPUTOKA BOABI M3 HarHETATEIbHBIX
CKBa&XMH B IIJIACT MPU UCKYCCTBEHHOM 3aBOJHe-
HUM; BO3HUMKHOBEHME U Pa3BUTHE MTOPUCTOCTU B
TepPUTEHHBIX ¥ KAPOOHATHBIX KOJUIEKTOPAX.

[Touemy ke Tak BaskHA TJIMHUCTOCTD B KOJIJIEK-
TOpax, ecyin ke B U36bITKE INIMHUCTOCTb, HA000-
POT, YXyAIIaeT KOJJIEKTOPCKMe cBoiicTBa? [leno B
TOM, YTO KOJUIEKTOPBI C ITpeobiafgaHmnemM pasoyxa-
IOMIYX TJIMHUCTBIX MYHEPAJIOB COAEPKAT OOJIbIle
HedTH, YeM KOJUIEKTOPbI C Hepasbyxalolieil co-
crapisionieii. YeM HuKe ruapodUIbHOCTb, TEM
BbIlIe KO3(PhUIMeHT HeTeHAChIIIEHHOCTH.

Mo yTBeps>kAeHMIO U3 MEeTOANYKY [6]: OT CMauu-
BAeMOCTM TIOPOJT 3aBUCUT BbITECHEHME HEDTU BO-
IIOVi, pacIpenejieHMe OCTATOYHOM HedTeHachI-
IIEHHOCTY B IUIACTAXKOJJIEKTOpax U 3(¢eKTus-
HOCTb BO3/IeJICTBMS HAa HUX C 1eJIbI0 YMeHbIlIeHUS
OCTAaTOYHBIX 3ar1acoB (YBeJndeHus: HeTeoTaaun)
3aBUCIT OT CMauMBaeMOCTU mopon. [Ipu BCKpbI-
TUM TUIACTOB HA CBEXMX pacTBOpaxX HabyxaHue
TJIMHBI MOKET TOJTHOCTBIO «3aIleuaTaTh» MPOIyK-
TUBHbBIe pe3epByapbl. IloaTomy mHoOpmanus o
(ase pasdbyxaHus HeobOXoauMma [JiSI MOATOTOBKMU
MPOEKTOB Pa3BUTUSI.

B Xome sToro mMsydeHuss Mbl paccMaTpuBaem
ToBefleHNsSI MHOTOKOMIIOHEHTHBIX CUCTeM IIpu
MHBEPCUM CMAuMBAeMOCTH, UTO MOABOAUT K MO~
60opy MYH. B BosiHbIe pacTBOPBI BBOSITCSI TUIPO-
(hobu3UpYyIOIIMe areHThl ST CHUKEHUS] OCTaTOY-
HOJi BOIOHACHIIIIEHHOCTU U yBeaudeHus: (pa3oBoii
TIOABVKHOCTY HedTH, a Takke H06aBJISIOT MHO-
rodyHkunoHanbHbie [TAB, mpegHazHaueHHbIE 115
MHTEHCUGUKAIUY OCHOBHBIX TEXHOJIOTMUYECKUX
MpOIIeccoB Ao6bIuM HeTH.

B 3aBMCHMMOCTHM OT B3aMMOJENCTBUSI CUCTEM U
criocoba ompeneNieHUs CMavYMBAE€MOCTM pasiu-
YalT clefyloliye BUAbL: TPEUMYIIEeCTBEHHO U] -
podMIbHBIN/TUAPO(YOOHBIN, HENTpaNbHbINA, Ya-
CTUYHBI, TeTepOTeHHbIN, M36MpaTeabHbI TUIT
CMav1BaeMOCTH.

Vi3mepeHMe BeIMUMHBI KpPaeBOTO yIja SIBIIS-
eTcsl OmHUM U3 Hambojiee YacTO MCIIOIb3yeMbIX
METOAOB ompedeneHuss cmaunBaeMoctu. OH
orpeJiesisieTcsl reoMeTpuuYecky, Kak yroja Ha rpa-
HuIle paszena Tpex dhas: sKUIKOCTb, Ta3 U TBepjioe
Teno. KpaeBoii yros 0ueHb BaKEH IJ1SI TOHMMAaHUS
TOBEPXHOCTHBIX CBOMCTB Marepuana — ajres3uu,
CMauMBaeMOCTU U B I[eJIOM CBOOOJHON IHEPTUM
cucremsl (puc.).
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“)9

0 < 0 < 90: HecmaumBaloLwan asa

Y

90 < 0 < 180: cmaunBatLan asa

Puc. Budst paz omHocumensHo yaia cmaiuueaemocmu

BonbIIMHCTBO pe3epBYyapoB HaxXOISITCS B TUJ-
pOCTaTUYECKUX YCJIOBUSIX, TO €CTb, He IOJBep-
>KeHbl IMAPOAVHAMMYECKOMY BO3LENCTBUIO. A B
TaKUX YCIOBUSX YII€BOLOPOAbl HAYMHAIOT MMU-
IpUPOBaTh Uepe3 pesepByap 3a CUeT apXume0Bbl
CUJIbI: BeJIMUMHA CUJIbl BbITECHEHUS] 3aBUCUT OT
Pa3sHOCTU IIOTHOCTeN MeXny HedTSHO U BOAS-
HOlt dazamm. IIyis moponbl OmpenesieHHO! TOoJI-
IIVHBI CUJIbI BBITECHEHMSI TeM OOJbllle, YeM
60JIblIIe pa3sHUIIA TIJIOTHOCTEIA.

IToBepXHOCTHBIE CUJIBI OKa3bIBAIOT OOJIBIIOE
BAMsSHME Ha GUIbTpALMIO U M3BIeYeHMe HedTH.
Taxue CUIIBI SIBJISIIOTCS. OCHOBOTIOATaI0IMMU bU-
3UKO-XMMUYECKMMM TlapameTpamu, IeiCTBUIMU
KOTOPBIX BIUSIOT Ha MPU3ab0iiHyI0 30HY IUIacTa.
3a cueT MOHMMaHUS ITUX XapaKTEPUCTUK MOXKHO
CYAUTb O TOM, KaK BCKPBITb IIACT, YTOOBI U3BJIEUD
MCKOMBI (iTtonI.

711 00bEKTUBHO OII€HKM KauecTBa 3aKauyBa-
HUSI CKBaXKMH SIBJISIETCS] OTHOIIIeHNe haKTUUecKo
M TOTEHLMAIbHOJ IPOU3BOLUTEIbHOCTU CKBa-
SKUH, OJHAKO Ha GOJIBIIMHCTBE MeCTOPOXKIEHU
3anagHoit Cubupu m VYpano-IToBosskbsl mokasa-
Tenu He mpeBbiialoT 50%. COOTBETCTBEHHO, CIIe-
LMATUCTBI CTPEMSITCS K COBEpIIeHCTBOBAHUIO TE€X-
HOJIOTUMA.

[TpuHSTO pa3mnyaTh ABA TUIIA BCKPBITUS: TI€p-
BUYHOe U BTOpuuHOe. [Ipy nmepBUUHOM BCKPBITUN
OYpSIT C TIpeBBINIIEHMEM JAaBJIeHNS B CKBAKMHE HAl
IJIACTOBBIM (pekMM Ha peripeccun), HO 3pdek-
TUBHOCTb JAHHOTO METOAA JOKa3aHa JMIIb Ha
HEOCJIO)KHEHHBIX Y4YaCTKax IPOCTOTO CTPOEHMS.
Ha BckpbIBaeMoit 3a1ekyt Heu36e3KHO MpoBeeHNe
MHOKEeCTBA TPYIOeMKUX paboT, MHOTAA BemyIIux
K TMAPOPa3pbhiBy IJIACTOB M pa3pylleHNI0 CTEeHOK
CKBaKMHBI. Hambosiee MpUMEHMMBIM, Ka3aaoCh
ObI, METOJIOM BCKPBITUSI HAa MOAOOHBIX YCIOBUSIX
SIBJIsIeTCs OypeHue Mpy IOHMKEHHOM JaBJIEHUN
(peskuM Ha Jieripeccun), Tak Kak Ipy 3TOM MeTofie
JIy4Ille COXPAaHSIOTCSI eCTeCTBeHHble MUIbTpalu-
OHHbIE CBOJCTBAa MPOAYKTUBHOTO IJIaCTa.

bes npasuiibHOTO Nom60pa 6ypoBOro pacTeopa
TPYIHO HAMTU UAeaabHbII METOM BCKPBITHUS TIIa-
cta. IIpy BCKPBITUM IUIAacTa, KOrma 3aboitHoe u
IIJIACTOBOE JABJIEHMS CTAOUIM3UPOBAHBI, VICIIOJb-
3yeTcs IBa BUAA OYPOBBIX PACTBOPOB:

1. [Onsg 6ypeHust, y KOTOPOIo MJIOTHOCTb IO -
OupaeTcs Mo CJIeTyIoNeMy YCIOBUIO — TUIPOCTa-
TUYeCKOe JaBjeHle pacTBopa Ha 3a60i1 B cymMMe C
TMAPOAVHAMUYECKMM [aBJIEHVEM B 3aTpyOHOM
MPOCTPAHCTBE PaBHO IVIACTOBOMY IaBIEHUIO;

2. Hcnonb3syercs OJist OXNIaskOeHUS M CMa3bl-
BaHMS JOJIOT Ha Tepuof, CITyCKOIOIbeMHbIX OIle-
paumii i npenoTBpalleHus IposBiaeHui. Kak
ITOKa3bIBaeT MPAKTUKA, IJI ITOSyuYeHNsI 6YpOBOTO
pacTBOpa MCIOJNb3YIOT B OCHOBE TEXHUUECKYIO
Bony c [TAB.

ITpu 6ypeHMM CKBaKMH M BCKPBITUM ITPOIYK-
TUBHBIX TUIACTOB HAaO/I0IAaeTCs] MHOXECTBO TU/I-
poauHaMuueckux 3¢ deKkToB. [Tpy BCKPHITUM TIIa-
CTa CITeMAaTMCTOB OOJIbIe BCETO MHTEPECYeT CO-
XPaHHOCTh (PUIbTPAIIMOHHBIX CBOMCTB ILJIACTa,
OJIM3KUX K UX TTepPBOHAYATbHOMY-ECTECTBEHHOMY
cocTosiHMIO. Bce m3BecTHbIe OYpOBbIE PACTBOPHI B
TOW MV MHOW CTeNleHM OTPULIATENbHO BAMSIOT Ha
Mp13aboiiHyI0 30HY IUTacTa. ITOBBIIATh KAY€CTBO
BCKPBITUS TIPOAYKTUBHBIX TJIACTOB CJIeIyeT ABYMSI
ITyTSIMM : BLIODOPOM COOTBETCTBYIOIIETO THUIIA 6YpPO-
BOTr'O pacTBOpa AJIsI KOHKPETHOTO 00beKTa, 06Jia-
Jalolllero  OIpejie/ieHHBIMU  Teosioro-(usnue-
CKMMM CBOVICTBAMM KOJUIEKTOpPA, a Takke BBIOO-
POM TEeXHOJIOTMUECKUX PEKMMOB BCKPBITHUS, TIPO-
MBIBKM CKBa>KMHBI U TPOBEI€HUS CITYCKOIOIbeM-
HBIX OTlepanuit, 06ecreunBamIX MUHMMAaTbHbIE
pasmepsl 30HBl TPOHUKHOBEHUSI KOMIIOHEHTOB
6ypoBOTo pacTBOpa B IIACT.

Ilo6aBKa K 6ypOBOMY pacTBOPY Pas3JINIHBIX pe-
areHTOB, YIYUIIAIOIIMX er0 MexaHuuyeckue CBOi-
CTBa, MOXET 6OJIbIIIe CHU3UTh €CTECTBEHHYIO ITPO-
HUIIAeMOCTh KojutekTopa. Ha ocHoBaHUM j1abopa-
TOPHBIX UccaenoBaHuit Xurau u [Nayc (MUHTI), B.
A. IMeanmua (TatHUW) m H. P. PabuHoBMU
(BHUVKPHedTH) 6bUIO BBISIBJIEHO, YTO IIpUMeEHe-
HMe GYPOBBIX PacCTBOPOB HA BOJHOI OCHOBeE, Kak
TIPaBWJIO, IPUBOJUT K CYIIeCTBEHHOMY Heo6paTu-
MOMY CHIMKEHMIO ITPOHUIIaeMOCTHM KOJIJIEKTOPOB.

[pumeHeHMe TOAMMEPHBIX peareHToOB U3 I0-
JMCaxXapuIoB ¥ TIPaBUJIbHBIA IOAOOP KOJbMa-
TaHTa obecrmeunBaeT GbICTpoe (GOPMUPOBaHNE B
MpM3aboifHO 30HEe IIacTa He3HAUUTENIbHOI II0
ITyOVHE ¥ HU3KOIPOHMUIIAEMOI 30HbI KOJIbMATa-
MY, KOTOpas IpeaynpekgaeT rrybokoe MPOHNK-
HOBeHMe OYpOBOTO pacTBopa U ero gpuiabTpara B
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IJIaCT B IIepUOJ, IEPBUYHOTO BCKPBITHUSI, HO JIETKO
paspyiiaeTcsl B Iepuog, OCBOEHMSI.

IMaTent OxyHeBa M. C. [8] Ha OCHOBe 6€3IJIMHM-
cTOro 6YpOBOTO pacTBOpa Lie/ITIJIO3HOTO COCTaBa
(KMO31I) uMmeeT cegyMMeHTaLUMOHHYIO YCTOMYM-
BOCTb M HM3KME IOKasaTeau puiabTpanyu (3a 30
MUHYT 13 cm®) Ha TemmiepaTypax 10 160 rpagycos,
YTO YMECTHO [Ji1 TIPMMEeHEeHMSI TPU BCKPBITUMU
MPOIYKTUBHBIX IIACTOB. MIHaUe roBopsi, pacTBOP
MIPMMEHMM JaXKe IIPU BBICOKUX IIACTOBBIX TeMIIe-
parypax.

Taxke BO3MOKHO MCIIOJTb30BaHMe OYpPOBOTO
pacTBOpa MojauMepa KCaHTAaHOBOTO Tumna [9], 3a
cueT GU3UKO-XUMMUUECKUX CBOICTB, 3 CUeT AaH-
HOTO COCTaBa BO3MOXXHO CHVKeHMe QUIbTpanuu
SKUIKOCTU B MPOAYKTMBHOM IIACTe U TIOBBICUT
BBITECHSIONIYI0 CITIOCOOHOCTh pacTBopa. Takke
pacTBOp YCTOIUYMB K CONEBBIM arpeccusim. Mccie-
IOBaHMS IOKa3aay, YTO CMeCh IO3BOJISeT Ocjia-
O6UTb HeraTUBHOE BO3/eliCTBIE HA TTPONYKTUBHbI
T71aCT, HEIJIOXO TMOAXOASINMiA MPU MCIOAb30Ba-
HUM Ha TTIePBUYHOM BCKPBITUM.

[Ipy KUCHo/Mb30BaHUM TEXHOJOTMM Ha OCHOBE
akpuiioBoro nonumMepa [10] 3ameTeH psiz, ITONIOXKM -
TeabHbIX ()aKTOPOB: YACTULIBI KOJIbMATaHTa Haby-
XaloT ¥ 06pasyIoT arperaThl, ClIOCOOHbIE U3SMEHSTh
CBOIO OpMY IO IeViCTBMEM IaBJIEHNS, UTO I10-
MOTaeT 3aKylopuBaTb IPOAYKTMBHBIN ILJIaCT B
paiioHe TpeluH. [Ipyroe mpeumMyiiecTBo — obpa-
30BaHMe r’uapodOoOHOI 30HBI KOJTbMAaTAIUM, KOTO-
pasi momerniaer AajabHeiIeMy MPOHUKHOBEHUIO
BOJHOTO (uibTpaTa B MPOLYKTUBHBIN IIACT, a
Takke BO3MOXXHOCTD JIETKO paspyllaThCsl OT IO-
TOKa HedTH, UTO JaeT BO3MOXKHOCTb OTKa3aThCSI
OT COJITHO-KUCJIOTHOI 00pabOTKH.

BoIiBOabI

Iy mpoBefeHMsT KauyeCTBEHHOTO BCKPBITHS
IIacTa BJAMSIET MHOXeCTBO (akTOpPOB, B TOM
yycsie reooruyeckye CBOJCTBa IiacTa. Xapakrep
IBVsKeHUSs QIIoMIa 3aBUCUT OT TIPOHUITAEMOCTY U
OT KaNWIISIPHBIX CUJI, BO3[IE/ICTBYIOIINX HA HEro.
[Tpu HecobM0IeHNY psAlla ONpeie/leHHbIX (haKTo-
POB TIpM HEMPaBMIBHO MOJ0OPaHHO! MeTOAMUKe
BCKPBITUSL YXYAUIAeTCS MPOHULIAEMOCTb MPOAYK-
TUBHOTO T1acTa. Ha ceromHsmumuii 1eHb MpUCyT-
CTBYeT 06M/IMe pas3IMYHBIX OYPOBBIX PacTBOPOB,
3a CYeT KOTOPBIX MbI KOPPEKTUPYEM Ipoliecc
BCKPBITHS, 3a CUET UCC/IeJOBaHUIT MOXKHO CAenaTh
BBIBOJI, UTO Hamuboyiee KaueCTBEHHBIMU IIPU BO3-
IeiCTBUYM Ha TPOAYKTMBHBIE TIJIACTHI SIBJISIIOTCS
Oe3IIMHNCTBIE GYPOBBIE PACTBOPBI, TAK KAK OHU He
comepkar TBepmoii ¢asel U 3PEPEeKTUBHBI

OTHOCUTEJIbHO 32 KOPOTKOE BpeMs BO3[IeCTBIS, a
TaKoke MOOABJISIIOT 3HAUYMTEIbHBIN MPUPOCT Je-
6urta HepTH. B 3aBMCHMMOCTM OT reosioro-reodu-
3UYECKUX YCIOBUIA, OT CrielMbUKY KOIEKTOPA 3a
CUeT oIpeeeHHbIX T00aBOK MbI MOXXEM IIOJY-
YUTb HAVUTYULINI MCXOM, VICTIONB3YS Ty VIV UHYIO
MTOJIIMEPHYIO CMECh.

C yuyeToM pacCMOTPEHMS] TEXHOJIOTHIA, Haubo-
Jlee TIePCIEKTUBHON SIB/ISIETCS BCKPBITHE IIIacTa
Ha Jerpeccuy, Tak Kak MeTO[l COXpaHseT Haubo-
Jlee CXOXue IepBOHAYaIbHbIE (QMIbTPAIMOHHbIE
CBOJCTBA KOJIJIEKTOPA, & TAKKe ITOKa3bIBAET IT0JIO-
KUTETBHYIO IMHAMUKY B Ie6MTe CKBAXKMHBI.
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NIPNCOB Hukura Cepreesuu
CTyAeHT, KazaHCKMI1 HallMOHA/IbHbBIN UCC/IeA0BATEIbCKII TEXHOIOTUYECKITI YHUBEPCUTET,
Poccug, r. Kazanb

Hayumbiii pykosodumesns — doyeHm Kagpeopsl XuMu4eckoli mexHoi02uu nepepabomku Hepmu u 2asa
Kaszancko2o HayuoHanbHO20 UCCe008amenbCckozo yHusepcumema Yemarnosa FOndys XatipynnoeeHa

PACYET XAPAKTEPUCTUK ITOTOKOB KOHBEKIIMOHHOI YACTU ITEYU
ITAPOBOI'O PU®OPMUHTA JIJI1 YBEJIUYEHUSA ITAPOBOM
KOHBEPCHUN METAHA

AHHOmMauus. B cmamoe pacuemusim memooom npusooumcst usyueHue 803MOMCHOCHU U3MEHEHUs hapameim-
po8 8 00HOM U3 N0002pesaembiX NOMOKO8 KOHBEKUUOHHOL uacmu neuu napogozo pupopmunza. Ipusedenst pac-
yemst ObLMOBbLIX 24308 C20PAHUS MONJIUBA, hpusedeH Menioeoli 6anaHc NOMOKO8, PACCUHUMAHA HO8As N0BePX-

HOCMb Men1o00MeHd.

Knroueenle cnoea: neub, KOHBEKYUOHHAS UACMb, NOMOKU, pacuem, Modeauposanue, 600sHOL nap, ObLMo8ble

2as3osl.

BBegenue

IIpouecc napoBoil KOHBEPCUM MeTaHa UCIIOJb-
3yeTcs IJ1s1 IoJydeHMs BOJOPOAa U3 IIPUPOLHOTO
rasa. [lapoBasi KaTaJiuTUUeCKast KOHBePCUs TUIPO-
OUMIIEHHOTO YIJIeBOJOPOAHOTO Ta3a MPOBOAUTCS
B TpyOdYaThIX Ileuyax C IIOABOJIOM TeIla uepes
CTEHKU TPYO U SIBJISIETCSI OCHOBHBIM ITPOI€CCOM,
MPOUCXOSIIMM B TleuM MmapoBOro pudopmmHra.
OpnHako moJjiyyaeMoe Terio OT CTOpaHus TOTIMBA
Y XBOCTOBBIX I'a30B TakkKe UCIIOb3yeTCs B ITevax 1
B KOHBEKI[MOHHOI YacTu [jis Mepefauu Teria
pa3JINYHbIM TTOTOKAM JJjis1 UX HarpeBa M Mapo-
o6pa3zoBaHMsI. ITOT MPOLECC MTPOUCXOIUT B KOH-
BEKIIMOHHOM YacTy Meyu, KoTopas coeJuHeHa C
pagMaHTHBIMM KaMepamMyu (yTepOBAHHBIMM [IbI-
MOBBIMM KaHajamu. Takue reur 06OpYIOBaHbI
CUCTeMaMy MPUHYAUTEIbHO oAauM Bo3ayxa Ha
ropeHue U MPUHYIANTETbHOTO YAAIeHNS THIMOBbIX
ra3os.

B paccmaTpuBaemori B 3TOM CTaThe ey B KOH-
BEKI[MOHHO} KamMmepe pacIiojioXXeHbl 3MeeBUKU C
TOPU3OHTATbHBIMU TpyHamMu (puc. 2):

®  CBIPbSI TMIPOOUYUCTKH,

e  [IeperpeBa Mapa BbICOKOTO JaBjieHMS, T10-
CTYIAIOIIEro Ha cMellleHMe C ra30ChIpbeBOii CMe-
cbio pudopmuHra (2 IoToka),

e cMecu 06eCcCepeHHOrO ChIPbSI C BOASIHBIM
rmapom,

° KOTJIOBOWM MMUTATEIbHOM BOZAbI OIS Mapo-
reHepauuun.

Taxske B paccMaTpuBaeMoO¥i B 3TO CTaThe Meun
CYIIECTBYET HENOCTATOK IIapOBBIPAGOTKM IS

MIpaBWIbHOI pabOTHI BCEIl YCTAaHOBKU U MIpoBeze-
HMS TIapoBOro pudOPMMHTA, B YacTHOCTU. Pac-
CMOTpEeH CjIyyait, KOrja Ha cMellleHle C ChIpbeM
MojaeTcsl HeIOCTATOUHOE KOJIMYeCTBO BOSHOTO
rapa, ¥ Heo6X0IMMO PACCUYUTATb KOHBEKI[MOHHYIO
YacTh Meun ¥ 06HAPYKUTh BO3MOXKHOCTHU JIJIST pe-
[IeHUs TPo6IeMbI.

PacueT pacxopa M TeIJIOTBOPHOCTU IbIMO-
BbIX I'a30B

PacueT pacxonma IbIMOBBIX ra30B, a TAKKe BCe
MOC/IeAYIolLMe pacyeThl BbITIOJIHEHBI B BUJE MIPO-
rpaMMbl Ha $I3bIKe TporpaMmupoBanusi Python
(puc. 1).

V3BeCcTHO, UTO B TOpEJIKM Teuy MOoJaeTcs Ha
CropaHue Ba MOTOKa:

e  TOIUIMBHBIN ra3 (MeTaH),

e  XBOCTOBBIE Ta3bl YCTAHOBKM (MeTaH + yr-
JIEKUCJIBIIA ras).

B pacuere MaccoBoro pacxojia bIMOBBIX T'a30B
HeoOXOIMMO BOCIOJIb30BaThCS (GOPMYJION cropa-
HMA MeTaHa [1]:

CH,+ 20, =C0, + 2H,0. (1)

Takum o6pa3om, 3Hast MOJISIPHbIE MACChI ¥ KO-
3 buieHTHI CropaHusi, pacCCUUTHIBAIOTCS MacCo-
Bbl€ pacxo/bl YIJE€KMUCIOro rasa 1 rnapoB BOJbl pe-
aKkuum:

Mco,
Mep, = Mgy, * 2
CO, CHs * Mep, (2)
Mp,0
My,0 = Mcy, * 2% _MCH4' 3

e mcy, — CYMMapHBIi pacXof, MeTaHa Ha BXOZe
B 1ieub, M¢o,, Mcy,, Mp,o — MOJISIDHBIE Macchl Be-
LIeCTB.
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TakuM 06pa3oM, 3Hasi, MaCCOBbIE IO/ ra30B, Cem = Xco, * Cco, T XHy0 * Chyo, 4)
BXOJSIIMX B COCTAaB AbIMOBBIX, a TAKXKE yeJIbHbIE TA€ Xco,, Xm,0 — MacCOBble [IOJIU, Cco,, Chyo
X TEIioeMKOCTU, MOXKHO IMOCUUTAThb YAE/JIbHYIO yAeIbHbI€ TEIINIOEMKOCTH.

TEeIVIOEMKOCTb ropsa4ero IrI0TOKa AbIMOBbLIX I'a30B B
KOHBEKIIMOHHOM 4aCTy Me4Yn:

# 3ajaeM W3BECTHbIE 3HayeHus # MaccoBaf AonA CO2 B [BIMOBHLIX razax
m f = 15000 # wr/4 - Maccoesii pacxon metaHa X_C02 = m_C02_total / m_dg
m_C02_add = 25000 # kr/u - nobaenAemwil CO2 # Maccoead A0nA H20 B ABIMOBHIX rasax

# MONApHaA Macca MeTaHa Xx_H20 = m_H20 / m_dg

M CH4 = 16 # r/monk # TennoTBOpHOCTb CO2

# MONApHaA Macca Yrnekucnoro rasa c_C02 = 1278 # Jxoynk/(Kr*lenscuii)

M CO2 = 44 # r/monb # TennoTeopHoOCTb H20

# MONApHaA Macca BOAAHOTO mapa C_H20 = 2344 # Jxoynb/(Kr*lenbcuit)

M _H20 = 18 # r/monb # TennoTBOPHOCTbL CMECH

# pacyeT MacCOBOrO Pacxofa Yrfekucnoro raza C_mix = x_C02 * ¢_€0O2 + X _H20 * c_H20

m €02 = m_f * M_CO2 / M_CH4 print("Maccosbliit pacxon AbmoBelX rasos:", m_dg, "kr/4")
# pacueT MacCOBOrO Pacxofia BOAAHOrO napa print("TennoTBopHocTe cmecu:”, c_mix, "Mxoyne/(kr*Uenscuii)™)
m_H20 = m_f * 2 * M_H20 / M_CH4 print("Maccoewit pacxoa CO2", m_C02_total, "kr/4")

# 0bwMii MacCOBLIA pacxol AbMOBLIX a3oB print(“"Maccoewii pacxog H20", m_H20, "kr/u")
mfcozftOtal =m o2 + mfcoz,add MaccoBulid pacxos AbMOBbIX razoe: 100080.6 kr/uy

m_dg = m_C02_total + m_H20 TennocTeopHoCTe cvecu: 1632.475 [xoyne/(«r*lenscuii)

Maccoesit pacxon C02 66250.0 kr/4
Maccoewil pacxog H20 33758.0 wkr/4

Puc. 1. Pacuemmatii K00 NOMoKa 0bIMO8bIX 20308

Pacuet pacxoga reHepanum nmapa

1l
—

I
ooem@oemoo@o@@@c&

SMEEBMK

WA 3ME

H'AXHHHi IMEEBIK
(EPETPEDA TIAPA

MEEBMK TIONOTPER
CMELIAHHOTO CHPSA

—3-0-0-0-0-0-0-0-0-0-0
600 0-0-0-0-0-5

oo 000000000
M 060000000
APOTEHEPATOPA 0000000000

1000 OO OO
(R
peeey

Puc. 2. PacnonoxceHue u cocmas 3mMeesuxos KOHGCKMMOHHOﬂ Kamepol neuu

Jlyig pacyeTa 3aal0TCS U3BECTHBIE [TapaMeTphl MTOTOKA IHIMOBBIX I'a30B (Tab1.).
Ka&XIOTO0 M3 XOJOLHBIX IIOTOKOB, a TaKxe
Tabnuiia
Hanmune xapakKTepuUCTUK MOTOKOB KOHBEKIIMOHHON YacTU Ieun
HasBanue no- TemnepaTypa TemnepaTypa MaccoBbliii YnenbHas TEIVIOEMKOCTb/TeI -
TOKa BXOJHAas BBIXOJIHAs pacxof, JIOTa Mapoobpa3oBaHMsI

IpIMOBBIE Ta3bl + + + +
Ceipbe  TUAPO- + + + +
OUMCTKU
BepxHuit mnepe- + + + +

rpeB mapa
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HasBanue no- TemnepaTypa TemnepaTypa MaccoBbIii YnenbHas TEIVIOEMKOCTb/TEM-
TOKa BXOZHAasI BBIXOZHAs pacxop, JIOTa Mapoo6pa3oBaHMsT
Hwkunuit  nepe- + + + +
rpeB napa
ITogorpeB cme- + + + +
LIAHHOTO ChIPbS
ITaporeHepaTtop + + - +

Hanee pacCUMTHIBAETCSI KOIMYUECTBO TeIlIa IS
KaXX[IOTO M3 YeThbIpex ITOJTHOCTBIO OIpeeneHHbIX
XOJIOAHBIX TIOTOKOB ¥ MTOTOKA AIMOBBIX ra30B:

Q =cxmx (Thux — Tix), ®)
Te ¢ — ye/bHas TeIIOEMKOCTb ITOTOKA, M — Mac-
COBBINi pacxoj MOTOKa, T,, — BXOAHAs TemIlepa-
Typa IMOTOKa, T,,,, — BBIXOJHAS TeMIlepaTypa Io-
TOKA.

Berumras 3 KojMyecTBa TeIvia MOTOKA TbIMO-
BbIX ra30B CYMMY KOJIMYECTBA TeIUIa XOJOIHBIX

def heat_flow(mass_flow, temp_in, temp_out, specific_heat): # No

YyeThIpex MOTOKOB, IMOJyYaeM KOJMUYECTBO TeIlia,
yileiiee Ha maporeHepaiyio. Torga KoJuuecTBo
00pa30BaHHOrO Mapa B KOHBEKIMOHHOI 4YaCTu
reuy 6ymer:

m="2/, ©)
roe L — yaoejbHad TEIlJIoTa Hap006pa3OBaHI/I$I I10-
TOKa.

return mass_flow * specific_heat * (temp_out - temp_in) T_in 4 = 380 #
T out_4 = 580 # as
t [LMOBLIC I a3b mass_flow 4 = 59250 # kr/y
T_in_dg = 1000 # specific_heat 4 = 3300 # [x/(kr*Lenscui)
T_out_dg = 450 # rp heat_flow 4 = heat_flow(mass_flow 4, T_in 4, T out 4, specific_heat_4)
mass_flow_dg = 100000 # wkr/u
specific_heat_dg = 1632 # Ix/(xkr*Uenscuin) # CymMmapHuH TENnoBOH NOTOK ANA YeThpex NOTOKOoB

heat_flow dg - mass_flow dg * specific_heat _dg * (T_in_dg-T out_dg)
# MNoTok 1

T_in_1 = 140 # rpanycos Lenscua

T_out_1 = 378 # rpany "
mass_flow_1 = 14250 # «
specific_heat_1 = 3800 # /i
heat flow 1 = heat flow(mass flow 1, T in 1, T out 1, specific heat 1)
# MoTtok 2

(kr*Uenscui)

T in_2 = 258 # rpaay
T_out_2 = 320 # rpa;
mass_flow 2 = 42000
specific_heat_2 - 3500 # [x/(k
heat_flow_2 = heat_flow(mass_flow 2, T_in_2, T out_2, specific_heat_2)

r*lenscui)

# NoTokK 3

T in 3 = 320 +# afycoB Lenscua
T_out_3 = 390 # rpa
mass_flow 3 = 45000 # 4
specific_heat_3 = 3500 # [/ (kr*Uenbcuit)

heat flow 3 = heat flow(mass flow 3. T in 3. T out 3. specific heat 3)

total_heat_flow

specific_heat_vaporization - 1650000
mass_flow 5 = (heat_flow_dg

heat_flow_1 + heat_flow_2 + heat_flow_3 + heat_flow_4

BbIH Pacxoj NATOro NOTOKa

# /KT

total_heat_flow ) / specific_heat_vaporization

print(“MaccoBbiit pacxoa naToro noTtoka:", mass_flow 5, "kr/u")

Maccoewit pacxea naToro notoka: 22278.484848484848 wr/u

Puc. 3. PacuemHulli K00 MAcco8020 pacxooa nomoxka napa

Pacuer Heo0XxoaMMOro KoJMyecTBa Iapa
JJIsI TapoBOro pud)opMyUHTra MeTaHa

B ciyuae ¢ paccmaTtpuBaemoii 1eybl0 Ha CMe-
IIeHye C CbIpbeM IIOAeTCs] HeJ,OCTaTOYHO Iapa, a
uMeHHO Ha 14250 xr/u metaHa nopaetcst 45000
KI/4 BOJSIHOTO Tapa. Paccuuraem Heobxomumoe
KOJIM4YecTBa Iapa Ipu y4yeTe, UTO HY)XHOE MOJIb-
HOe COOTHOlIleHMe BOASIHOM Map: MeTaH = 3,5 [2]:

Mcy,
n = 7
CH, / Mcy, )
rfie ncy, — MOJIbHBI PAacXoj MeTaHa,

Ny,0 = Ncn, * 3,5 ’ ¢))

T/ie Ny, o — MOJIbHBIV PACXOJI BOASIHOTO T1apa.
PacueTHbIit KOA Ha s13bike Python npepcTaBieH
HIKe (puc. 4).
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16.084

m_H20 = n_H20 * M_H20 / 1eee

print{f"Heobxonumo {m_H20:.2f} kr/u sogAkoro napa™)

M_CH4

M_H20 18.82

m_CH4 = 14250

n_CHA = m_CH4 * 1000 / M_CH4
aH

ratic = 3.5

|n_H2C| n_CH4 * ratio

Heofxoaumo 56031.64 «r/4 BopAworo napa

Puc. 4. PacuemHasliii K00 He06X00UM020 KoJuuecmad napa

Vcxopst M3 MOMyYMBIIErocsl pacyeTta, Heo6Xo-
IMMO HaiTu criocob npmbasuts Ha 11000 Kr/4 re-
HepalMio 1napa, a Takke B JajdbHellIeM pacyere
M3MEHUTb MAacCOBBbI/i pacxof MOTOKa IeperpesBa
napa Ha 11000 Kr/4.

Pacuyer HeoOXOAMMOI ILIOIEAAM TEIlJIO00-
MeHa

Tak Kak B Ileuu IpelyCMOTPEHO M€eCTO JJ14 110-
TEeHLIMaJIbHbIX HOBBIX 3MEEBMKOB, I1OKa3aHHOE
IIYHKTUPOM Ha DUCYHKe 2, TO CYIIEeCTBYeT BO3-
MOYKHOCTb PAacIOJIOKUTh HOBbIE€ 3MeeBUKU I1apo-
re”HepaTtopa. Heo6xoqumMo BBIYMCIUTD UX KOJTUYe-
CTBO ¥ BO3MOXHOCTb YMECTUTb UX B OTBeJleHHOE
mecTo. PacueT Ha s13pike Python mpefcraBieH Ha
pUCYHKe 5.

Pacuer miomanu terioo6MeHa HeOOXOOMMO
HayaThb C BbIUMCIeHUs KO3DPUIMEeHTOB TeII00T-
maum [3]. TeruiooTmaua mpu KUTIEHUM B Tpybax
CUMTAETCS C IIOMONIbIO CpaBHEHMST KO3 duIimeH-
TOB TEIUIOOTAAYM IPU KUTIEHUN B GOIHIIOM 06B-
eMe (9) ¥ IIpU BBIHYKAEHHOM TypOY/IeHTHOM Teue-
HuM B Tpybax (11) [4]:

Oxonp = Nu » l/d: (11)

re g — IJIOTHOCTD TeIJIOBOTO MOTOKA, p — JaBje-
HIe HaChIIleHMs ITOTOKa, Re — unciio PeitHonb/ca,
Pr — xputepuii IIpanntias, Nu — kputepuit Hyc-
cenbTa & — MOMPABOYHbBIN KOdbduIMeHT, 1 — KO-
b uiMeHT TEIUIONPOBOAHOCTH Mapa, d — BHYT-
PEHHMIT TUaMeTp TPYObI.

KosdpuiLieHT TemiooTnaumu co CTOPOHBI bI-
MOBBIX Ta30B BBIUMC/SIETCSI C TOMOIIbI0 (op-
Myisl (12):

Nu = 0,5« Ra®?5 x g,
rae Ra — kputepuii Panes.

TakuM 06pa3om, Haiiasg Bce KO3(DOUIMEHTH
TeIIOOTAauM, a TAKKe 3Hast KO3 GUIMEHT Terio-
MIPOBOJHOCTM MaTepuasa TpyoObl, HAXOIUTCS KO-
3¢ duLMeHT Tenonepegayun:

(12)

1
k=——5— (13)
puytp A ApHem
IInomanb TeruioobMeHa:
= (14)
K*AT

rae Q — TervioBOM IIOTOK JOIIOJHUTENBHO Mapo-
redepauuy, AT — pasHuULd CpegHUX TemIepaTryp

0,7 0,15
Qo =3%q% «p0 )
K q 01; s MIOTOKOB.

Nu = 0,021 * Re®® * Pro*3 x g, (10)
# XapaKTepMCTMKW Napa npu AaHHLX YCNOBMAX Mcno T
plotn_para - 734 Gr=(9.817 (d**3)*(1/(272+900)))/ (0.90005° *2)
Q_para = 11000/ (3600*plotn_para) Pr-e.7
mu 0.0000008 [
¢ _para = 4900 Ra=Gr*pr
la_para = 9.037 # Yy yccennTta
# pac 2OMe Nu_vnesh=0.5"Ra""0.2500
d_vnutr = @.078 Ten o 333 MR 3a4aHHOR Temnepary
s_sech = 3.14"d_vnutr*d_vnutr/4 la_gaza-0.29
# Yer A on r € . K Pdrum enm BH Ll
p=4200000 alpha_vnesh = Nu_vnutr * la_gaza/d

q_plotn=20/(9.001/1a_para)
alpha_kip=3*(q_plotn*=0.7)*(p**0.15)

: ! AHonenaca

Re_vnutr = ((Q_para/(s_sech*18))*d_vnutr)/mu

§ d Mpauat

Pr_vnutr = 1.75
acuet um \croda

Gr_vnutr=(9.817(d_vnutr**3)" (1/(273+260)) )/ (mu**2)
) ucna Pane

Ra_vnutr=Pr_vnutr*Gr_vnutr

Nu_vnutr = ©.021%(Re_vnutr=*0.8)*(Pr_vnutr=-0.43)
# pacueT ko3GOMUMEHTA TENOOTAIUM BHYTPEHHER uacTy
alpha_vnutr = Nu_vnutr * la_para/d_vnutr

HonapHan m LLMOBLX Ta3C wx nnot
M_gaza-(44°66.25/100)+(1833.75/10)

plotn_gaza - M_gaza/22.4

Q_gaza = 100000/(3560"plotn_gaza)

Nnowans HMA KaMEPH MENH W Xap: Wi pasmep
s_sech2 - 2500°4800
d = s_sech/(5000+9600)

+ Ten.
la_tr-ae

d_tol=0.00549

print ("Nnowans Tennoobme

1

K=1/((1/(alpha_kip*d_vnutr)+(1/(alpha_vnesh*(d_vnutr+d_tol)))+(d_tol/la_tr)))
F=(11000"1670000/3600) / (K*(516-258))

a", E, "m2")

Mnowans Tennoofimena 86.86581581859718 m2

Puc. 5. PacuemHulii K00 He00X00umoti niowadu meniooomeHa
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Tak Kak Ha CBOOOJHBIE MeCTa B €U MOXKET
ITIOMECTUTBCS MCIIOIb3yeMbIX TPyO Ha 124 M2, TO
ITOJTyYeHHbII pe3yabTaT B 86 M?I103BOJISIET pasme-
CTUTb 3MeeBUKU TTaporeHepaTopa.

def heat_flow(mass_flow, temp_in, temp out, specific_heat):
return mass_flow * specific_heat * (temp_out - temp_in)

T_in_dg = 1000 #
mass_flow_dg - 100000

specific_heat_dg - 1632

T in 1 = 140

T_out_1 = 378
mass_flow_1 = 14250
specific_heat_1 - 3000

heat_flow 1 = heat_flow(mass flow 1, T in 1, T out 1, specific_heat 1)

T_in_2 = 258
T_out_2 = 320 "

mass_flow_2 - 50000

specific_heat_2 - 1800 ¥
heat_flow_2 = heat_flow(mass_flow_2, T_in_2, T_out_2, specific_heat_2)
T_in_3 300

T_out_3 399

mass_flow_3 « 55000

Pacyer HOBOJ BBIXOZHON TeMIIepaTypbl
JBIMOBBIX ra30B

YuuTpiBasg M3MeHeHMs] BO BCeX IIOTOKaXx,
MOSKHO BBITIOJTHUTH PacyeT 10 ypaBHeHUsIM (5) u
(6) o1 HAXOXKOEHMSI HOBOM TeMIIepaTypbl BbIXO -
HBIX ra30B. Heo6X0a1MO yUUThIBATh, YTOOBI HOBASI
TeMIlepaTypa He GblJIa HVDKE ITOPOTOBOI IJIS WC-
MOb30BaHMs B CJeLYIOIIMX 3Tarax yCTAHOBKM.
Kop Ha s13bike Python npepncrapiieH Huske (puc. 6).

mass_flow 4 = 69250

specific_heat 4 - 23

mass_flow_4 = 32300

heat_flow_4 - heat_flow(mass_flow 4, T_in_4, T out_4, specific_heat_a)
specific_heat_vaporization 1650000
heat_flow_5 = mass_flow_a"specific_heat_vaporization

heat_flow_sum - heat_flow_1 + heat_flow_2 + heat_flow_3 + heat_flow_a4 + heat_flow 5

in_dg - (heat_flow_sum/(mass_flow_dg*specific_heat_dg))

3 Memossix rasoe:", T out de. panvcos Uenscua")

Pa Be03a Auvomwx razom: 393.2544424019608 rpagycon Uenmcwn

Puc. 6. PacuemHuiii K00 H0801i memnepamypsl 861X00a 0bIMOBbIX 2308

specific_heat_3 - 1850
heat_flow_3 - heat_flow(mass_flow_3, T_in_3, T_out_3, specific_heat_3)
BeiBOp,

Ha ocHOBe MpuBeIeHHbIX MaTeMaTUYeCcKuX
(dbopMyJ MOTyUeH pacyueT JIJisi KOHBEKLIMOHHOI ya-
CTU TI€YM, TT03BOJISIOIINIT IPOBOAUTH aHATUTHAYE-
CKYI0 paboTy 10 M3MEeHEeHMUSIM XapaKTePUCTHUK I10-
TOKOB, HarpeBaeMbIX B TI€UM, a TAK)Ke MMOTOKA ro-
PSUMX OBIMOBBIX Fa30B.
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MEJAUIIUHA, PAPMAIIUA

HOCHPOB lllaBkaT baxoaupoBuu
Bpay, Pecrry6KaHCKast KOKHO-BEeHepoIoruveckast KIMHuueckast 60JIbHUIIA,
V3b6ekucras, r. TalllkeHT

HIEPTAEB MyxametaMuHa MameT>XKaHOBUY
IOIeHT, KaHAUAAT MeIUIIMHCKNX HAYK,
TamKkeHTCKUI eauaTpuIeCcKuii MeIUIIMHCKUI MHCTUTYT, Y36eKucTaH, . TamkeHT

K BOITPOCY U3VYYEHVSA JUHAMMUKU IICOPUA3A

AHHOmauus. B Haweti cmamve ompaceHsl OaHHble AUMePAMYPHO20 AHAIU3A N0 ACNeKMAam Ncopuasd, Komo-
polii uMelom 8axcHoe 3HaueHue y MeduKo8 0COOEHHO Y KOXC BEHEPOJI0208 U OCMAENCsl OMKPbIMbIM 0NPOCOM.

Kntouessie coea: nanynd, HacejieHue, Koxa, aChekmaol, 0CJIOHHEHUS, CbiNb.

Hcopv{as — 3TO JOBOJIBHO IIMPOKO PacIpocTpa-
HEHHbIJ XPOHUUYECKUI fepMaTo3 (Tak Ha3bl-
BalOT TIPYIIITy KOXHBIX Oo0Jie3Helt), KOTOpbIii B
TEPBYI0 OYepenb XapaKTepU3YeTCs BbICHIIIAHU-
SIMU Ha KOXKe. DJIeMeHTOM ChITIN TIPU TICOpUa3se siB-
JIsileTCs Tarysjaa — IUIOTHBIN y3€J0K, BO3BbILIAK0-
WUIACS HaZ TMOBEPXHOCTBIO KOXM U CKJIOHHBIMA K
IeJyeHunIo.

VicTopus mcopuasa yXOOUT BINTyOb BEKOB. Ap-
Xe0JIOTUYEeCKMEe CBUOETENIbCTBA Y HEMHOTOYMC-
JIeHHble COXpaHMBIIMECS IIMCbMEHHbIE MCTOY-
HMKM YKa3bIBalOT Ha TO, UTO Icopuas GbUT U3Be-
CTeH ellle y HapomoB Mecomotamuu, [IpeBHEro
Erunra u Uugun.

Kak oTMeueHO B nuTepaTypHBIX MCTOUHUKAX,
4TO B IIepUOf, paciseta MeauiuHbl [IpeBHeli ['pe-
UMM OTell, 3alaJHOeBPONEeNCKOil MegUIMHbl —
l'MnmokpaT - Havaad MCHIOAb30BaTh TEPMUH
«TICcopa» [MJis1 OMMCAHUST 3YOSIINUX TOpPasKeHHBIX
YYaCTKOB IJIa3HOTO SI6JI0KA M TeHUTAJTUIA.

[TepBOe mpsiMoe omnucaHue rncopmasa Mbl HaXo0-
muM B Kuure «De re medica libri octo», HammcaH-
Hoi1 B | Beke H. 3. ABsiom KopHenuem Llenbcom —
I peBHEPUMCKUM Y4YeHBbIM-9HIIUKIONEeUCTOM.
Llenbc onmchIBas 3a60ieBaHMe, KaK MMITETUTO (Ce-
TOJHS — XPOHMUYECKOEe THOMHMYKOBOE 3aboJieBa-
HJe KOXM, BbI3BaHHOE MHDeKIMe), MosSBIIsone-
ecsl Ha KOXKe U HOTTSIX. JTO COCTOSIHME TTOKa3aHOo
OBLIO JIEUUTD MIPY TTOMOIIM CMOJIBI U CEPBI.

[Toxkasmyit, caMblii M3BECTHBIA PUMCKUIT Bpad
laneH cram mepBbIM, KTO Hayajl MCIIOJIb30BaTh
TEPMUH «IICOpMas», HO HAa3bIBaJl ICOPMUA30OM

3yIsIlye M IIeqyllanmecs: y9acTKU KOXU, KOTO-
pble, BEPOSITHO, SIBJISIUCH TIPOSIBIEHMEM cebopeit-
HOTO JepMaTuTa.

B MaHycKkpuniTax BbIOAIOIMXCS YY€HBIX U Bpa-
yeBaTeseil APeBHOCTU Mbl IPAKTUYECKM HE HAX0-
IVM YIIOMMHaHUI O rcopuase. BeITb MOXeT, 10-
TOMY YTO OHU He YAeasyin 0cob0e BHUMAaHUe 3/10-
POBBIO KOXM, Tojiarasi, YTO Koxka JUIIb yIEePXKu-
BaeT BHYTPEHHME OpPraHbl BMeCTe, He BBITIOTHSIS
KaKMUX-T160 Ipyrux GYHKI[MIA.

B CpemHme Beka apabCKue ydyeHble MepPBbIMMU
BBIZEIWIIU TICOPUA3 CPeIU OPYTUX KOKHBIX 60J1e3-
Heil. ITo mpousouuio npumepHo B VIII Beke H. 3.
CoXpaHWINCh CBUIETENbCTBA O TOM, UTO 3a60Je-
BaHMe JIeUYMJIU C IPUMEeHEeHVEeM MICUXOTePaImn.

Onoxa BospoxzeHMs] O03HAMEHOBAJIOCh pac-
LIBETOM HayKM M KyJabTypbl. [locTenmeHHO cpenu
Jofleli HauaJyM pacHpoCTPaHSThCS aHTPOIOLEeH-
TpUYECKME B3TJISIbI, 0COObI MHTEPEC K UeJIOBEKY.
Biaromapsi 5ToMy aKTMBHO CTaJia pa3BUBAThCS Me-
IULMHA. B MeguIIMHCKUX TpyZax 3TOro nepmona
MO>KHO HaiiTV YyIIOMMHaHNe O IIcopuase.

B npeBHMe BpeMeHa [AJ1s1 TeYeHNs] KOKHBIX 3a-
60jIeBaHUIT MCITONb30Ba/IM JIETOTh, COJIHEUHbIE
BaHHBI U Jaxe rncuxuarpuio. II. TepHep B 1726
rofy IOBOJIbHO KpPacOYHO ONMUCHIBAJ B CBOEN
KHHure, Kak rncopmas Jedmjiu npm 1nmomMmoumu masu,
cofiepskalleii aMyMHOXJIOPUCTYIO PTYTb, WK OYiIb-
OHAa, CBApeHHOro U3 ragok. ToKcuuyeckue Belle-
CTBa B MHOTOYMCJIEHHBIX JIEKaPCTBAaX BBI3bIBAIN
SKYTKME IMOO0UHbIE 3PDEKTHI.
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Ho, mOCKOJIbKY TOTOBOPUTHCSI O TOM, UTO Ke
TaKkoe copuas, Bpauu CMOTJIM TOJbKO B KOHILe XIX
BeKa, J0JIroe BpeMsI 0CTaBaJIOCh MHOXECTBO Bapy-
aHTOB JieueHMs1 3a06o1eBanysl. KoHeuHo, Tepanmust
Bcerga ObTa CUMMIITOMATUMYECKOV, Bpauy IIbITa-
JIUCh JIEUUTh KOXYy, He IMOHMMas, 4TO NPUYMHA
rcopuasa KpoeTcst B c60e MMMYHHO CUCTEMBI.

B 1806 romy anrnmiickmuii Bpau Tomac I'epi-
JICTOH TIPeAJIOKIUII JIEUUTh MCOPUA3 MBIIITbSIKOBO-
KUCABIM KanueM. JTO JIeKapCTBO JIeTKO IMPOHU-
KajJa0 B KOXY M OCelajo B Pa3IMUHBIX OpraHax u
TKaHSX, BbI3BIBASI MX MMOPasKeHMS U Aaxke 06pa3o-
BaHMe 3JI0KaUeCTBEHHBIX OMyxoJjeil. PacTBOphI C
MBIITBSIKOM AOBOJBHO [OJITO MPUMEHSUIUCH ISl
JieueHMsI Ticopuasa.

Kpome Toro, Bpaum mnpeprosaraimu, 4YTO MHO-
Ve KOKHbIe 3a60JIeBaHMs, B YMCI0 KOTOPBIX BXO-
IV TIcOpuas, BbI3BaHbI MHGEKIINEN, M aHTUOAK-
Tepua/ibHOE JieYeHMe MOKET IMOMOYb UX YyJTyullie-
HMIO. [T 3TOro MCIOMb30BAINCh, K IpPUMEpY,
ton, beHOJ WM YRCyCHAST KMCIOTA.

B kauecTBe npemnapaTos 415 JieueHus1 mcopmasa
«U3HYTPU» UCIIOJb30BaJNCh MOUETOHHbIE Cpefi-
CTBa, cepa " CaauIiIuIoBas KMUCJIOTa.

Ha npoTsokeHUM MHOTMX BeKOB B UHauu njis
JIeueHMs PA3IUUHBIX J€PMaTOMUKO30B UCIIOIb30-
BaJI PaCTUTEJIbHOE CPeICTBO Xpu3apoouH. B 1876
rogy 6puranckuit Bpau banmanHo CkBaitp Haval
MUCTIO/Ib30BaTh €ro jisl JjieueHus Icopuasa. U3
Xpu3apobuHa M3TOTaBAMBAIM Masb. XOTS OHA U
Tomorasa Ipyu HeKOTOPbIX CUMIITOMaX, HO OKa3a-
JIaCh OUE€Hb TOKCUYHOI.

Ewe I'mninokpat Ha3Hayval geroTh AJ1s Je4eHus
KOXXHBIX 3a00sieBaHMit. [Ipernaparsl ¢ gerrem M-
POKO MPUMEHSUTUCh HAa MPOTSDKEHUM TOCTeTHUX
IBYX BEKOB. Ero ucCrnosabp30Bain B macTax, Massx,
Macjaax U Jaske HaMpsIMYyI0 HAHOCWJIM Ha KOXY WU
IoOaBJISIM B BAHHY.

B XX Beke Haua/Iu MOSIBIASTHCS CUHTETUYECKUE
mpernaparbl  Graromapsl pasBUTUIO XUMMUYECKUX
TeXHOJIOTHIA. B 1916 romy 6L CMHTE3UPOBAH AUT-
PaHOJI, KOTOPBIM CTa/IM MPUMEHSTD OJIS JIeYeHUS
ricopuasa.

WccnenoBaHusi, MpPOBOAMBIINMECS B TeueHUeE
MOCAeIHUX AeCSITWIeTUH, TMO3BOIUIAM HaM IIO-
HSTbh, UTO TICOpMA3 MPeCTaBIsIeT CO60i UMMYHO-
BOCITA/INTEIbHOE 3a60/IeBaHMe, CBSI3aHHOE C aKTHU-
BallMeil MMMYHHOM CUCTeMBbl YesioBeka. bisaro-
Ilapst 3TOMY MbI HAIZTM MYThb, II0 KOTOPOMY (op-
MupyeTcs 3a6oeBaHye. ITO OTKPBITHE TaJI0 BO3-
MOXXHOCTb CO3JaTh JIeKapCTBeHHbIe Tpernaparhl,
peryampylomue ImyT BOCIajJeHusI, CIIOCOOHbIE 3a-
MeJJINTDb U Ja’ke OCTaHOBUTH pa3BUTHeE TICOpMa3sa.
Ha ceromHsmHwuii [OeHb 3TU  TpemnapaTsl

obbeqVHeHbl B TPYMIY CUCTEMHBIX MMMYHOCY-
IIPeCCOpoB, T. €. JIEKAPCTBEHHBIX CPEACTB, MTOIAB-
JITIOLIMX T€ VT MHbIE 3BE€HbSI TUTTePAKTUBHO VM-
MYHHOJ CMCTeMbI UejioBeKa ¢ rcopuasoM. CHIsKe-
HMe aKTUBHOCTY UMMYHHOJ CUCTEMBI IIPUBOIUT K
YMEHbIIEHUIO MPOSIBJIEHNI TICOpMasa.

CrnenuanucTaMu OTMeUeHO, YTo 60Jie3Hb MO-
KeT HauaTbCs BHE3AITHO C MOSIBJIEHMS] MHOTOYMC-
JIEHHBIX BBICBITIAHUI MM K€ PasBUTHCS IOCTe-
rmeHHo. CaMy BBICBITIAHMSI MOTYT OBbITh €IVHUY-
HBIMM ¥ PacIIoyiaraTbCsl B Ipefesax OrpaHuYeH-
HBIX YUaCTKOB IGO0 IMOKPHIBATH 3HAUMUTEIbHBIE I10
IJIOMAAM Y4acTKM KOXkM. OgHAaKO MEePBUYHBIM
9JIEMEHTOM ChITIM TIPU TICOpMAa3e BCErna sBIsIeTCs
OKpYTJIas IaryJia po30BOro I[BeTa, C BhIpaskeHHO
TpaHuIleif U, KaK MPaBUiIo, C IIOBEPXHOCTbIO, IT0-
KPBITOJi cepe6bpucTo-6e1bIMU YelTyiiKaMu.

Tcopuas ¢ TpymOM MOIIaeTCs IEUeHNIO, HO 3TO
He 3HAUYMUT, YTO OH Heusjeuum. OCHOBHOI Mpo-
6J1eMOJi IIpeCcTaBISIeTCs TOT (GaKT, YTO MPUUMHbI
pa3BUTHS 3a00I€BAHMS IO CUX TTOP OKOHYATEJIbHO
He BBISICHEHbI, XOTSI J€PMAaTOJIOTY BCETO MMpa pa-
00TalOT B 9TOM HaIlpaBJIeHUM YK€ HOJITVE TOMbI.
V3-3a TOrO, YTO OO CUX IIOP HE SICHBI MPUYMHbI
BO3HMKHOBEHMSI 3TOTO HeAyra, OTCYTCTBYIOT U
eoVHble MEeTOAbI Teparuy, KOTOpPble MOTYT I10-
MOub BceM. [Ipu jedeHMM rcopuasa Ha IepBbIi
IIJIaH BBICTYIIAIOT MHAMBUIYaTIbHbIE 0COGEHHOCTHU
opraHmusMa, MMeHHO MX TPAaMOTHBII YUeT orpeze-
JIIeT TOT BUJ, JIeUeHMUs, KOTOPBIA MOXKET CTaTh
YCIIEeIIHbIM.

OcHOBHa# liefb OAaHHOM KHUTU — IIpeaocCTa-
BUTh UMTATeNI0 MaKCHMMaJIbHO IIOJHBII, TI0 BO3-
MOXKHOCTM MCUEePIIbIBAIONINIT 06beM MHMOpMaLn
KaK 0 caMOM 3a00J1eBaHNY, TaK U 06 M3BECTHBIX Ha
CETOMHSIIHUI TeHb CXeMaXxX ¥ CII0cobax JevueHmsI,
a TaKkke MeIVKaM.

3HaunTeIbHAs PaCcIIPOCTPAaHEHHOCTD IICOpKasa
cpeny HaceJleHMs, XPOHUUECKOe M HepeaKo TsKe-
Joe TedyeHMe, TPUBOAMAIIEE K WMHBAIUIHOCTH,
HepelIeHHOCTh PSAZa BOMPOCOB STUOJIOTUM U Ta-
TOreHe3a IICOpPMAa3a 3acTaBjIsieT OTHECTM IIpo-
6JieMy 9TOrO JepMaTo3a K Haubosiee BasKHbIM Me-
IUIIMHCKMM M SKOHOMUYECKMM pobieMaM 34 pa-
BOOXpaHeHMs. Psii aBTOpOB OTMeYaloT TeHIeH-
M0 K YBEIMUYEHUIO B TOC/AeOHME TOMbl UMcia
OO0JbHBIX TICOpMa3oM. 3abojieBaHMe HeIoCTa-
TOYHO 5(p@dEKTUBHO JIEUUTCS, TaK KaK MpUIMHA
60JIe3HM 10 CUX ITOP OCTAETCS HeU3BECTHOIA.

B HacTosIee BpeMs CYIIECTBYeT ILEeNbIil psif
Teopuii IPOUCXOKIeHUs Tcopuasa. [Ipu pacmpo-
CTpPaHEHHbIX ¥ OCJOXKHEHHBbIX (opMax rcopmasa
TpebyeTcsl aMOyIaTOPHOE WM CTAllMOHAPHOE Jie-
yeHue. [TpomOKUTENBHOCTD 060CTpeHus
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60J1€3HM 3aBUCUT OT TSDKECTU KIMHUYECKUX MPO-
SIBJIEHUI M HaJIM4MS OCJIOKHeHMI. JledeHue Mmpo-
BOJUTCS C YYETOM COIYTCTBYIOIIUX PAacCTPOVICTB
HEpPBHOM, SHIOKPUHHOV CUCTeMbI, GYHKIMIT Op-
raHOB MUIIEBapeHMsl, a TakkKe COMYTCTBYIOIIUX
3aboseBanuii. [IpMHMMAIOTCS BO BHMMAaHME CTa-
IMsl TIATOJIOTMYECKOTO IIpoIecca, MOPQOJIOTHUS
CBIIM, €e JIOKa/M3aLys, 001ee coCToSHMe 60Jb-
HOTO U JIp.

ITpo6eMa cOBePIIEHCTBOBAHMS TePaIUK-TICO-
pmasa, OCTaeTCsl aKTyaJbHOW- M B HAaCTosIee
BpeMsl, YTO OOYC/JIOBJIEHO CTaGUIbHO, BBICOKMM
ypOBHEM-3a601eBaeMOCTH JIUI PpaboTOCIIOCO6-
HOTO BO3pacTa M 3HAYMMOI YaCTOTOI BbISIBJIEHUS
KOMOPOUIHBIX COCTOSIHMIA Y 6OJIbHBIX IICOPMA30M.
CornacHO KIMHUKO-CTAaTUCTUYECKUM JAaHHBIM
TCOpMa3oM CTpajaeT OT 3 0o 7% HacejaeHuUS Iaa-
HeTbl, TOMY/SIMOHHAS YacTOTa IIcopuasa B cTpa-
Hax lleHntpanbHoit EBpombl KosebneTcss or 2 10
4,7%. BpICOK yJe/bHBIN BeC Iicopuasa cpegu gpy-
TMX KOKHBIX 60JIe3HEe !, yUaCTUINCD CITydan TsKe-
JbIX (opM 3TOrO Jepmarosa, TPYAHO MOAAAl0-
HIMXCSI JIEUEHUIO Y MalMeHTOB C COMYTCTBYIOIIEei
TaToJIOTHeN, ¥ HepeaKo MPUBOASAIINX K MHBAIM-
IU3aun.

B HacTtosiiee Bpemsi mcopmas OINpenenseTcs
KaK XpOHUYECKUIT AepMaTo3 MyIbTU(aKTOpMab-
HOI MPUPOIbI, KOTOPbIV, XapaKTepusyeTcs Tu-
nepraponaudepanyeil 3MUAEPMaTbHBIX KIETOK,
HapylleHMeM KepaTUMHU3ALMM, BOCIAIUTEIbHON
peaxkiiueii B fepme, a Takke MU3MEHEeHUSIMU B pas3-
JINYHBIX OpraHax U CUCTeMax.

3abosieBaHMe XapaKTepU3yeTcs MHOroobpa-
31eM (aKTOPOB, OKA3BIBAIOIIMUX BIMSIHME HA €ro
pasBUTHE ¥ BOSHMKHOBEHME 000CTPEHMIT: CTpecc,
MHbEeKIUH, aTIKOTo/In3alMsl, KypeHue, a TakKe ya-
CTBIM HaJIM4eM KOMOPOUIHbBIX COCTOSTHUI, TAKUX
Kak TUTIepIAUNINAEMUM, OXUpeHUe, caxapHbIi
IynabeT, Mpy KOTOPBIX ITCOpUaTUUYECKNE TTPOSIBIIe-
HUSI IPEICTaBIISIOT 060 UTOT JIUTETIHLHOTO BOC-
MaJUTEJBbHOTO TIPOLecca, COMPOBOXKAAIIIETrOCs
pa3sBuUTHMEM CJIIOKHBIX MMMYHOIIQTOJIOTUYECKUX U
MeTaboMYecKMX HApyIIeHUH, CBSI3aHHBIX C YCU-
JIEHHO JeCTPyKLMel TKaHel, M HEKOHTPpOoaupye-
MOt anuaepManbHoi ponnudepaiueit. Ilpu mco-
puase KaKk CCTeMHOI MaTOIOTUM OTMEYaloTCs 13-
MEHEHUS B COCTOSIHMM TelaTOOMIMapHO Cu-
CTeMBbI ¥ CHCTeMe OPraHoB IUIleBapeHsl, UYTO OT-
puilaTeabHO CKa3bIBAETCS HA TEUEHUM JepMaTo3a.
Psim aBTOPOB MOMUEPKUBAIOT HEOOXOAVMOCTD JM-
arHOCTMPOBAHMS U CAaHAIIUU TTATOJIOTUY TTIeYeHU U
OMIMAPHOV CUCTEMBI Y GOJIBHBIX IICOPMA30M JIJISI
ONTUMMMU3AL U NIPOBeeHNSI CTAaHAAPTHOM aHTUII-
COpMaTUUECKOl Tepanuu U TMpeAoTBpalleHUs

HeskeJaTe/bHbIX MOO0YHBIX 3ddekToB. B TO ke
BpeMSI B IUTEpPAType HEIOCTATOYHO JAHHBIX O Me-
TOJAX CKPUMHMHTA OMJIMApPHOI IaTOMOTUM Y 60JIb-
HBIX TICOPMA30M U O HAJIMUUU «TPUTTEPHBIX» (aK-
TOPOB, CITOCOGCTBYIOIIMX KaK 000CTPEHNIO TICOPU-
aTMUYeCKOro Ipolecca, Tak ¥ GopMUPOBAHUIO Ma-
TOJIOTUYECKUX M3MEHEHMII GUIMapHO CUCTEMBI;
0 YacTOTe ¥ XapaKTepe YKa3saHHbIX HAPYIIEHUI Y
MalYeHTOB C Pa3IMYHBIMU TIO TSIKECTU IMPOSIBIIe-
HUSIMM [epMaro3a, MPaKTUUECKM OTCYTCTBYIOT
IaHHbIE O JeTaJbHOM XapaKTePUCTUKE KIMHUKO-
(OYHKIMOHAIBHOTO COCTOSTHUSI JKETYHOTO ITy3bIPST
M KeJTYHBIX ITyTe, 6MOXMMMU3MeE KeTUM U ChIBO-
POTKM KPOBM Y GOJIbHBIX IICOpPMA30M, HemOCTa-
TOYHO PEeKOMEeHaliii 1o MPOBeIeHNIO Teparun y
60JIbHBIX IICOPMA30M C PA3JIMYHBIMU BUIAMU KO-
MOPOUIHO 6MIMaPHO AaTOJOTUMN.

TakuM 06pa3oM, B KOHIIE JIUTEPATYPHOTO 00-
30pa MOYKHO CKa3aTb O 3HAYMTEIbHOM PasBUTUU
MeIUIMHBI B chepe AMarHOCTUKY U JIEUEHMS TICO-
prasa Ha COBpEMEHHOM 3Tarle.

JIutepaTtypa

1. Asapoa, B.H. Tleneruka ncopmasa /
B.H. Asaposa // Poccuiickuit skypHajl KOKHBIX U
BeHepuueckux 6osesHeit. 2003. — N2 6. — C. 29-33.

2. AiizarynoB, P.®. 3HaueHue ¢HaKTOpOB
pUCKa B BOSHMKHOBEHUM U TeUeHUU TcopuaTuye-
cKoii 6onesHu / P.®. AisgaTynoB // BecTHUK mep-
maTtosioruu u BeHeposioruu. 2001. — N2 1. — C. 41-
43.

3. bpomie, E.A. Posib MenaTOHMHA B MaTore-
Hese mcopuasa / E.A. Bpomte, I'.U. T'ybuua Baky-
nuk, T.B. Top6au // BeCTHUK IepMaTOJIOTUM U Be-
Heposorun. — 2007. — N2 1. - C. 20-22.

4. BanuxanHos, Y.A. Ilcopuas u MeTaboausM
JKemuHbIX KuciaoT / Y.A. BanuxaHoB // BecTHUK
Iepmartojoruu u BeHeposorumu. — 2005. — N2 4,
C. 25-28.

5. Bepxornsm, .B. Oco6eHHOCTH TICOpa3sa B
COYeTaHUU C XPOHUUECKUM BUPYCHBIM reaTuTOM
«C» / N.B. Bepxornsp // BeCTHUK mocieaumniom-
HOT'O MeIUIIMHCKOro o6pa3oBaHus. 2005. — N2 3/4.
- C. 30-31.

6. KypHukos, I'.I0. TenaToTpomnHbsie mpemna-
paThbl B KOMITJIEKCHOM JIeUeHMM GOJTbHBIX TICOpya-
30M /I'.JO. KypHUKOB 1 Ap. // DKCIIepUMeHTaIbHas
U KIMHMYecKas nepmatokocMmertosorus. 2004. —
Ne 3. - C. 33-36.

7. CyckoBa, B.C. UMMyHOnlaToreHes ncopu-
asa/ B.C. Cyckosa // KnuHuueckast 4epmMaToIorust
u BeHeposiorus. 2006. — N2 1. — C. 68-70.

8. Tapacenko, I''H. Ocob6eHHOCTM >KUPHO-
KUCJIOTHOTO CIEKTpa SMuaepMmuca y O6OTbHBIX



AKTYyaJbHBIE UCCTIeJOBAHUS ¢ 2024. N223 (205)

@ MepnunuHa, papmarus | 70

ricopuasom /I'.H. TapaceHko // BoeHHO-MeauIIVH-
ckumit kyprHait. 2002. - N2 2, — C. 61-62.

9. Gyurcsovics, K. Role of bile acids and en-
dotoxins in the pathogenesis and therapy of psori-
asis / K. Gyurcsovics, L. Bertok // Orv. Hetil. 2000.
- Vol. 141, N2 17. - P. 915-917.

10. Harries, M.]. Fumaric acid esters for severe
psoriasis: a retrospective review of 58 cases /

M.]. Harries, R.]. Chalmers, C.E. Griffiths // Brit. J.
Dermatol. — 2005. — Vol. 153, N2 3. — P. 549 -551.

11. Huerta, C. Incidence and risk factors for
psoriasis in the general population / C. Huerta,
E. Rivero, L.A. Rodriguez // Arch. Dermatol. -
2007. - Vol. 143. — P. 1559-1565.

NOSIROV Shavkat Bakhodirovich
Physician, Republican Dermatovenerologic Clinical Hospital,
Uzbekistan, Tashkent

SHERTAEV Mukhametamin Mametzhanovich
Associate Professor, Candidate of Medical Sciences,
Tashkent Pediatric Medical Institute, Uzbekistan, Tashkent

ON THE STUDY OF THE DYNAMICS OF PSORIASIS DEVELOPMENT

Abstract. Our article reflects the data of the analysis of the literature on aspects of psoriasis, which are im-
portant for doctors, especially in the skin of venereologists, and remain an open question.
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ONJI0JIOINA, NHOCTPAHHLIE
A3BIKHU, KYPHAINCTHUKA

CUPOTKUHA /Iiogmuia BraaumMmupoBHaA
MarucTpaHTKa, Poccuiickmnii rocylapCTBEHHbIN COLMAIbHbIN YHUBEpCUTET, Poccus, r. MockBa

OYHKIOVNOHNPOBAHUE ®PA3EOJIOI'MYECKUX EJVHHAIL
B PEUEMBICJIUTEJIbBHOM JEATEJIBHOCTU
B 3AT'OJIOBKAX AHIVIMMCKUX I'A3ET

AnHomauus. Cmamps nocesiyeHa Gpaszeono2uueckum eOUHUYam 8 peueMplCIUMebHol dessmensHOCuU Ha
mamepuane 2a3emHbIX 3a207108K08. AKMYANbHOCMB UCC1e008aHUS 00YC/108/1eHA BHUMAHUEM Y4EHbIX K NpoOiemam
UBMEHUUBOCMU A3bIKOBbIX eduHUY 8 peuu. HosusHa pabomesl 3akouaencs 8 HeU3yueHHOCmu (paseoio2usmos
PA3NUUHbIX TEMAMUUecKux, GpaszeoceManmuyueckux 2pynn u ux 0cobeHHocmerl.

Knoueesle cnoea: ¢paseonozus, ¢paseonozuteckue eQUHULBL, PeUeMbICIUMENbHAS 0esMenabHOCb, eapud-
MUBHOCM®b A3bIKOBBIX eOUHUL, ALTH3US, 00PA3HOE BbICKA3bIBAHUE, HOMUHAMUBHAS U IKCNPECCUBHAS (PYHKYUSL.

pasHbIX JIMHTBUCTUYECKUX MCCIeI0BaHMUSIX

TIOHSATHE «(PPa3eoyoru3M» OMpPemeIsieTcs mo-
pasHOMY, UCXOZs U3 TTapafgurMbl M HaIpaBIeHUS
ucciaenoBanus. ®paseosorM3amMbl — 3TO YCTONUM-
BbI€ CJIOBOCOYETAHMSI, KOTOPbIe MMEIOT (QUKCUPO-
BaHHOE 3HAYEHME ¥ He MOTYT ObITh IepeBeleHbl
O6ykBayibHO. OHU SIBJISIIOTCST BaKHOJ YacCTbiO pycC-
CKOT'O $13bIKa, UX UCIO0JIb30BaHMe MTOMOTaeT mnepe-
IaThb OIpepe/ieHHble HIOAHCHI U BbIPA3UTh CMBbIC-
JIoBble OTTeHKMU [1, c. 11]. ®pa3eos0rn3Mbl SIBJIS-
I0TCSl BOXKHBIM 3JIEMEHTOM $13bIKa, TOCKOIbKY OHU
MO3BOJISIIOT BBIPAKATh OIpe/ie/ieHHble UIeu U
sMouuu 6GoJjiee TOYHO M BbIpasuTeabHO. OHU
TaKkKe MOMOTAlOT YKPEeNUThb KyJIbTypHbIE U UCTO-
pn4yecKkue CBA3U, COXpaHAsS YHMKaAJIbHbIE YepPThbI
s3piKa. [ToaToMy 3HaHMe (ppa3eosorM3MoB SIBJISI-
eTCsI B&XKHOJ YacTbIO SI3bIKOBOT'O KOMITETEHLIUU U
TOMOTaeT Jiy4llie TOHUMATh U UCIIOIb30BaTh SI3bIK
B [TOBCEIHEBHBIX CUTYaIIUSIX.

®paszeosiornyeckue eIVHUIBI HArJASAHO [e-
MOHCTPUPYIOT 06pa3 JKU3HU, reorpadmueckoe mo-
JIO)KeHMe, MUCTOPUIO, TPaaUIMU TON WM MHO
o6IIHOCTY, 06beAMHEHHO! OJTHOI KyJIbTYypoOii [1,
c. 12]. Bo MmHOXecTBe (hpa3eosornueckux eJuHNI]
HaXoJsT OTpa)XeHue Te IpeagMeTbl U ABJIeHUs, C
KOTOpPBIMM YeJIOBEK YaCTO CTAJIKMUBAJICS B CBOeit
SKU3HU, @ UMEHHO Te, UTO BbI3bIBAIM 0COObIE SMO-
MM UM IyBCTBA. MBI PacCMOTPUM OCOGEHHOCTU
(bpa3eosorn3MOB COBPEMEHHBIX 3ar0JIOBKOB KaK

Cpe[icTBa MparMaTUuecKoro BO3[EeNCTBUSI Ha pe-
LUIIMEHTa B IpOoLiecce pevueMbICIUTeNbHOM [esi-
TEIbHOCTH, UX QYHKIMOHATIbHbIE 0COOEHHOCTM [3,
c. 56].

Tak, ObIJIO OTMEYEHO, UTO PSf BbIIEIEHHBIX
(bpaseomornyecknx eIVMHUIL aKTMBHO MCIOJb3Y-
€TCs B KauecTBe 6POCKIUX 9JIEMEHTOB, TPUBJIEKAI0-
IMX BHMMaHMe YeJoBeKka B TaHHOM peueMbICIn-
TeJIbHO JIesITeTbHOCTH. JleiicTBUTEIbHO, hpa3eo-
JIOTU3MBbI SIBJISIIOTCSI OOHUM M3 CaMbIX IeMOKpa-
TUYHBIX BUAOB TIpelleIeHTHbIX TEeKCTOB, TIIO-
CKOJIBKY OHM abCOJIOTHO «y3HaBaeMbl». OZHAKO
(dbpazeosorn3mMpl TPUBIEKAIOT BHUMaHME YUTaA-
Teasl To-pasHomMy. PaccMoTpuM Ha OTAEIbHBIX
npumMepax. How to think outside the box? [5]. «<Kak
MBICJIUTh HECTAaHJAPTHO?». 31Iech OTMeYaeTcs
(dyHKIMS 06pa3sHOTO BbICKA3bIBaHMSI. ABTOD TeK-
CTa MCIIOb3yeT 0OpasHbIil YCTOUMBBIA 060POT,
KOTOpBIi OMMUCHIBAET CITOCOO MBIIIJIEHUST — 3TO B
3HAUMTEbHOI Mepe MpMBjeKaeT BHMMaHMEe UU-
Tatensa. B mpumepe: «I am back»: Fresh from
prison, Lula greets supporters [4]. «5I BepHY/ICS»:
TonbKO UTO BBILIEAIINIT U3 TIOPbMEIL Jly/ia puBeT-
CTBYeT CTOPOHHMKOB». B TaHHOM cJTydae UCIIO0/b-
3yeMbIii (paseosoTMUYEeCcKUii 0O0POT BBITIOTHSIET
(OYHKIMIO «JTAaKOHM3aLM» Peun, MMOCKOJIbKY 61a-
rogapsi eMKOMY BbICKa3bIBAaHMIO aBTOP COOOIIaeT
ayIUTOPUY TOBOJBHO 06bEMHYIO TI0 COMIePKAHMIO
nHpopMmaiuw. Umushyikirano always brings out
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the best of Rwanda’s policies [4]. «YMyIIMUKUPAHO
BCera IeMOHCTPUPYET JIydlliee U3 MOJIUTURA Py-
aH[bI». 30ech GPa3eoorM3M BhITIOTHSIET OLIEHOY-
HYI0 (DYHKIIMIO, TIOCKOJIbKY aBTOP TEKCTa IPSIMO
JIaeT OIEHKY IeICTBUSIM ITOIUTUUECKOTO JIeSITENS.
Bbnaromapst ¢gpaseosormueckoil egUHMUILIE OI€HKA
npuobperaer 6Goysiee SIPKYIl0 OKpacky. Gender-
responsive budgeting: a tough pill for ministries to
swallow [4]. «BlogskeTUpOBaHMe C yUeTOM TeHJiep-
HBIX (PAKTOPOB: TOPbKas MUJIIOJISL, KOTOPYIO TIPeI-
CTOUT IIPOIJIOTUTh MMHUCTEPCTBaAM». B maHHOM
cryyae dpaseosiornueckasi eIMHUIA, KaK U B Of-
HOM W3 MPEeIbIAYIIUX IIPUMEPOB, BBITOJHSIET
(GYHKIMIO 06Pa3HOTO BBICKA3bIBAHUS, UTO BKIIIO-
yaeT B ce0s UCIOIb30BaHNe (PPa3eoyormyecKux
BBIpOKEHUI [JIsT Tepefauy OINpeaeeHHOro 00-
pPasHOTOo 3HAUEHMS MM CMbIC/Ia. [Togo6HbIe BhIpa-
SKEHUST MOTYT ObITh MeTahOpUYECKUMM, METOHU-
MWYECKUMU UM UMETh WHbIE 00pa3HbIe XapaKTe-
PUCTUKMU.

Ha Hamr B3, BasKHO TaKkKe OTMETUTh, UTO
M0 CTUIMCTUYECKOM OKpacke ¢pa3eooTu3Mbl
MOIpa3iessIioTCs Ha MeTahopuyecKue U He Hecy-
mue MeTaGOpPUYHOCTY B IPOIECCE PEUEMbICIIN-
TeJIbHO fesaTelbHOCTH (no3uuys A. 1. CMUpHUIL-
Koro [2]). U TyT MOXXHO 06paTUTh BHMMAaHME HA TO,
YTO B 3aT0JIOBKAX ¢ MeTadopuuyeckumu ¢Gpaseosio-
TM3MaMM TaKue SI3bIKOBbIE €IMHMIIbI, KaK Ipa-
BWJIO, BBITIOJTHSIOT QYHKI[MIO 06Pa3HOTO BhICKA3bI-
BaHMsI, «IAKOHM3ALMM» PEUM, OLEHOUYHYIO, SMO-
IIMOHAJBHYIO VIV SKCITPECCUBHYIO — B OTJIMYME OT
(dbpaseosorn3mMoB, KOTOpbIe He 06/1amai0T MeTado-
PUYHOCTHIO (OGBIYHO BHITIOJHSIOT HOMUHATUBHYIO
¢dbyHKUMIO). B KauecTBe MpUMEPOB MOXKHO TIpUBe-
CTU CJIeIyIOIIMEe 3aTOJIOBKYM BBIGOpKM: Bashabe on
wearing many hats [4]. «Bamia6e o nuiiemMepun».
3mech peanmsyercst GYHKIMST 06pa3sHOTO BbICKA-
3piBaHMsA. Nshimiyimana under fire as crisis at AS
Kigali continues [5]. «HmMMuumaHa mop, o6ctpe-
JIOM, TIOCKOJBbKY Kpusuc B Kuramu mpomosrka-
eTcsi». B ;aHHOM ciyyae ¢ppaseoyioru3M TaKKe BbI-
MOJTHSIET QYHKIIMIO 06Pa3HOTO BbICKA3bIBAHMS.

Taxue Gppa3eosorM3mMbl 3aMETHO ITPEBATUPYIOT
HaJ BTOPOM CTWIMCTUYECKON rpymroi. OpHako
cpeny BbIOOPKM BCTPEYaroTcs U Ghpa3eooTU3Mbl,
KOTOpble He 0067a7aloT MeTahOPUUYHOCTDIO.
Hanpumep: Make the most out of this holiday [5].
«/I3BJIeKMTE MAaKCUMMYM I10/Ib3bI M3 ITOTO IMpasf-
HMKa». B maHHOM Cityyae aBTOp TeKCTa MPOCTO CO-
obmaetT MHGOPMAINIO, JaeT HOMMHAIIUIO Heit-
CTBUIO — (hpa3eosorM3M BBITIOTHIET HOMUHATHUB-
HY10 QYHKIIAIO.

Mukundwa on keeping her promise to God after
surviving the Genocide [4]. <«MykyHIa O

BBITIOJTHEHUY CBOETO obelaHust bory mociie Toro,
Kak repexmia leHo1ya». B JaHHOM C/Ty4yae TakkKe
BBITIOJTHSIETCSI HOMMHATUBHAS QYHKIINS.

Tak, aHaau3 MPUBEIEHHBIX MTPUMEPOB MMO3BO-
JISIeT clesaTh BbIBOJ, UTO (pPa3eosorn3Mbl B pe-
YeMbICIUTETBHO IesITeTbHOCTY, HeCyle MeTa-
(bopuueckyo OKpacky, MpeacTaB/sSiOT coboii Bu-
IleHVe OJTHOTO 06BbeKTa uepe3 IPYyroii Ha OCHOBE
accouualnii ¥ co3maloT IPKMii yHUKAIbHbIN 00pa3s
B CO3HaHUU MacCOBOIi ayIUTOPUMN.

Taxke MOKeM OTMETUTH MCIIOb30BaHMe (pa-
3€0JIOTM3MOB, KOTOpbIe HeCyT B cebe (PYHKLNIO
nepcoHndukauym. Mcronb30BaHne JaHHOTO ITPU-
€Ma UIrpaeT BaXHYIO POJib B 3arojiOBKax COBpe-
MEHHbIX raser. IlepcoHMGUKAIMS UCITOIb3YETCS
KaK CPeJCTBO BbIPA3UTEIBHOCTU [JISI TIpUBJIEUE-
HUSI BHUMAHUS ayOUTOPUH, T. K. aBTOpP HagesieT
OTIVCHIBAE€MbIii B 3aT0JIOBKE MPEAMET OIpeesieH-
HBIMM TPU3HAKAMJ/XapaKTePUCTUKAMU SKUBOTO,
MIpUCYIIeT0 uesoBeKy: Siberian pasta whets
appetite for reform [4]. «Cubupckas macrta passku-
raer anmeTuT K pedpopmam». Ecin ske oTMevaTh
(YHKIMIO, KOTOPYIO B JAHHOM CJIy4Yae BBITTOTHSIET
(bpaseosornsm, To ITO IKCIIPeCcCMBHAS QYHKIMS.

PaccMoOTpeB IIpUMEPHI C 3JIEMEHTaMU TepCo-
HUGUKAIMM, MOXHO 3aK/IIOUUTb, UTO HAHHBIN
MIpVieM MPU3BaH ITIOMOYb aBTOPY B KPAaTKOIA, TaKO-
HUYHOI U HETPUBUAJIbHOM hopMe TTPUBJIeYb BHU-
MaHMe K CBOEMY MaTepuaiy.

Kpome Toro, Ham ObLT MCCIEIOBAH 3ar0JI0BOK C
comepkaHueM (paseonorusma, KOTOPbI comep-
kan B cebe amwmosuo: In adding the extra
assignment to Mateke’s Day job Museveni knew he
was getting value for his money [4]. «[Job6aBnsist no-
TTOJIHUTEIbHOE 3alaHue K TOBCeTHEBHOII paboTe
Marteke, MyceBeH) 3HaJI, UTO [IOJy4yaeT BO3Ha-
TpakaeHne 3a CBOM OeHbI'M». 3mech (dpaseoso-
TM3M BBITIOTHSET PYHKLMIO OLIEHOUHYIO.

Braromapst mpuemMy ayuTio3uH, perpe3eHTupye-
MOMY B MaTepuy 3arojioBKa, Y UMTATesNs CO3ma-
€TCsT 3pUTETbHBIN U OLTYTUMBI 00pas. Jjist TOro
YyTOOBI aBTOPCKUI 3aMbICeJT ObIT ITPABUIIBHO U TIO-
JIOXKUTEJbHO AEKOAMPOBAH PELMUIUEHTOM, aJLIio-
3Us JOJIKHA OBITH CBSI3aHa C KaKMM-TO OOIIEen3-
BECTHBIM ¥ OOIIeNpU3HAHHBIM (DaKTOM MM JIU-
IIOM.

B ciemyroiem mpumepe 3arojioBka ¢ ¢dpaseo-
JIOTUYECKMM KOMIIOHEHTOM OTMeEeUYeHO HajJaunuuue
upouuu: Why do I feel bloated during pregnancy?
[4]. «IloueMy s 4YyBCTBYI B3AyTHE XMBOTA BO
BpeMsi 6epeMeHHOCTM?». B maHHOM ciydae dpa-
3€0JI0TM3M BBITIOJIHSIET HOMMHATUBHYIO (YHK-
IIMIO, & TAKKe SKCIIPECCUBHYIO — TIEPEBOJI, KOHTEK-
CTa Ha PYCCKMIT SI3BIK JOCTAaTOYHO 6e300MIeH,
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OJTHaKO, B CBOI0 Ouepelb, ycwinBaeT 3¢GeKT
HaCMEIIIKN.

Kak yke ylmoMMHA/IOCh, BCE M3 BbISIBJEHHBIX
HaMM (Hpa3eosoru3Mbl HE MMEIOT Pa3TOBOPHOTO
MJTV CJIEHTOBOTO CTU/IVICTUYECKOTO KOMITOHEeHTa. B
MIPOLIecce CO3aHMs 3aT0JIOBKOB GbLINM MCII0/Ib30-
BaHbl Haubojiee M3BEeCTHbIE U OOIIEeyIoTpe6u-
TeJIbHbIE (Pa3e0OrU3MbI.

JdTo McciienoBaHue TIO3BOJISIET MEPECMOTPETD
CBoOJiCcTBa (Pa3e0yOTU3MOB U UX UCTIOIB30BAHUE C
1[e/IbI0 PAaCHIMPEeHNST ¥ TOIOJHEHUS CJIOBapHOTO
3amaca. ®paseoyioTMYecKe eIMHNUIIbI B 3ar0JI0B-
Kax aHIMICKMX raseT UrpaioT BakKHYIO pOJb B
MIpMBJIEUEHUY BHMMAaHMS uMTaTeseil u repemave
OCHOBHOI1 uaen ctatbu. OHM MOTYT GBITh UCIIOJb-
30BaHbI [IJIS1 CO3aHMsI SMOLMOHATbHOIO OTTEHKA,
YCUJIEHMST BhIPA3UTEIbHOCTH MIIM Iaske CO3IaHMs
uUrpbl ¢J1oB. Yacto ppaseonormueckiie eguHUIIBI B
3arojiOBKax MMEIOT [BOMHOE 3HAUEHMEe: OHU He
TOJIbKO IIPMBJIEKAIOT BHMMAaHME CBOEi HecTaH-
IapTHOCTbIO, HO M T[epealoT OIpeae/eHHbI’
CMBICJI, KOTOPbIi MOKeT GbITh KJIIOUOM K ITOHMMA-
HUIO COIeP>KaHMs CTaThM.

Takum 06pasoM, ppaseosornuecKke eguHnIIbI
B 3arojIOBKaxX aHIJIMIICKUX ra3eT He TOJbKO Je-
JIAIOT TEKCT 6oJiee MHTEPECHBIM M 3allOMMHAI0-
IIMMCSI, HO ¥ TIOMOTal0T YuTaTe/IIM ObICTpee I10-
HSITb OCHOBHYIO U/I€I0 CTaThM.
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FUNCTIONING OF PHRASEOLOGICAL UNITS IN SPEECH-THINKING
ACTIVITY IN THE HEADLINES OF ENGLISH-LANGUAGE NEWSPAPERS

Abstract. The article is devoted to phraseological units in speech-thinking activity based on the material of
newspaper headlines. The relevance of the study is due to the attention of scientists to the problems of variability
of language units in speech. The novelty of the work lies in the insufficient study of phraseological units of various
thematic, phraseosemantic groups and their features.
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9uaouim Tomopo6aarap
XOBIICKMIA TOCYTapCTBEHHbI YHUBEpPCUTET, MOHTOMMS, T. XOB],

JIMTEPATYPHO-XVIOKECTBEHHBIN CTUJIb KUTACKOI'O SI3bIKA

AHHOmauus. JlumepamypHelii Cuis 3aHUMaem 0coboe Mecmo 8 Cmpykmype 8cezo HapooOH020 KUmatickozo
A3bIKA U CYWECMBEeHHO OMIUUaemcs om QyHKYUuoHaisHolx cmuseii. Haubosnee xapakmepHoti uepmoti iumepamyp-
HOII U XydoxceCmeeHHOIl peuu, N0380JAKWell paccMAmpusams ee 0maoeabHo 0m (QYHKYUOHABHBIX CUIel], A6/~
emcsi UCN0/1b308aHUE 8 PAMKAX eOUHOLI pabomet cpedcms U NPpUemMos, xapakmepHaix 0J11 pA3HbIX CUIEL NONyJsap-
HO20 A3bIKA. B kumartickoti aumepamypHoti u Xyo0ouecmeeHHOl peuu npakmu4ecKu Haxoosam ceoe NpumeHeHue
cpedcmea u npuemsl, npeobaadaroujue 80 écex A3vIKosblx cmusax. Kumatickas aumepamypa — 3mo mope, e6upa-
loujee 8 ce6s ce meueHUsl HayKu, UCKYCCMeEd, ¥U3HU, 0CHO8a 8celi dyxo8Holi Kynbmypwsl Kumas.

Kmouessle cnoea: Kumatickas aumepamypa, aumepamypHo-XyooxeCmeeHHblll peub.

paboTax IO CTWJIMCTUKE KUTACKOTO SI3bIKA,

MpUHaAIeXaumMx KUTainCKMM aBTopaM, JUTe-
pPaTypHO-XYIOKECTBEHHYI0 peuYb OOBIYHO pac-
CMaTpPUBAIOT B KaUeCTBE OJHOTO U3 PeUeBbIX CTU-
Jieii M Ha3bIBaKOT 3 1514 (TnTepaTypHO-Xymoxe-
CTBEHHBIV CTUJIb), OOHAKO C 3TOJ TOUKOI 3pEeHUS
TPYOHO  cOomIacutbes. JlutepaTtypHO-XymoxKe-
CTBEHHAsI peyb 3aHMMAaeT 0c060e MEeCTO B CTPYK-
Type 06IIeHapOJHOTO KUTACKOTO SI3bIKa U CyIIe-
CTBEHHO OTJIMYAeTCS OT (YHKIMOHAJIbHBIX CTU-
neii. Hambosee xapakTepHasi 0COOEHHOCTb JINTE-
pPaTypHO-XYOOXXeCTBEHHOM peul, MO3BOJISIOMAst
paccMaTpuBaTh ee OTAeIbHO OT QYHKIMOHATbHbIX
CTWel, 3TO MCIIOJb30BaHME B paMKax OJHOTO
Tpou3BeleHUs] CPeiCcTB M IIPUeMOB, MPUCYIIUX
PasaMUYHBIM CTWISM OOILIeHAapOJHOIO si3bIKa. B
KUTAlCKOM JINTepaTypPHO-XyJ0KeCTBEHHO peun
MPAaKTUUECKM HAXOHSIT CBOE MpPUMEHEeHUue Cpel-
CTBAa M TIPUEMBI, OBITYIONIME BO BCEX SI3BIKOBBIX
CTUJISIX.

Kurajickast murepaTypa— 3TO MOpe, BOMpalo-
mee B cebst Bce pydeiiku HayKu, MCKYCCTBa, ObITa,
9TO OCHOBA BCeli JYXOBHOI Ky/IbTypbl Kutasi.

XymoskeCcTBEHHAs JUTepaTypa — CaMblii pac-
MPOCTPAaHEHHBINT BUJ, MCKYCCTBA, IIUPOKO U
ITOJTHO, PA3HOCTOPOHHE ¥ MHOTOOOPAa3HO OTpaska-
101U SKM3HU BO BCEX ee HeCKOHYAaeMbIX ITPOsIBIe-
HUsIX. PasHble 06J1aCTM MCKYCCTBA, KaK M3BECTHO,
MOJIb3YIOTCS PasHbIMM CPeACTBaMM ISl M306pa-
SKeHUST OKpY>Kalolleil MeliCTBUTeNbHOCTH, CO3[a-
HUS XyIOXKeCTBEHHBbIX 00pa30B. B XymokecTBeH-
HOIl JuUTeparype, eCTeCTBEHHO, OCHOBHBIM Cpe[i-
CTBOM OTOGpaskeHUs KU3HU SIBJSIETCS SI3BIK. Xy-
IOJKeCTBEHHasl IuTepaTypa — 3TO 06/1aCTh UCKYC-
CTBa, OTJIMUUTEIbHOI YepPTOil KOTOPOTO SIBJISIETCS

n306pakeHne KU3HU, CO3[MaHME XYI0XKECTBEH-
HOTro 00pasa Impu MoMOIIM CJIOBA.

JIuTepaTypHO-XyAOKeCTBEHHass peyb, TIO-
IOOHO IyOGIMUIIMCTUYECKOMY CTUJIIO, BBITIOJHSET
dbyHKUMIO BO3mdelicTBus. BosmeiicTBue auTepa-
TYPHO-XYI,0KeCTBEHHON peun, MPOu3BeAeH Xy-
JIO’KeCTBEHHOI JMTepaTypbl Ha 4YUTaTeNs] eCTb
BO3J€eiCTBME 3CcTeTudeckoe. UToObI auTEpaTypa
OKa3blBajla HYKHOe BO3[eiiCTBMe Ha 4YuTaTessd,
CTY>KMITa 6J1aTOPOIHBIM 1IeJISIM, OTJIMYAIach BbICO-
KO XyJI0XeCTBEHHOCTbI0, HEOOXOAVMO O0JIbIlIOE
MacTepCTBO IMMCATeNs IO 0TOOPY U UCIIOIb30Ba-
HUIO OIpefe/ieHHbIX B3aMMOCBSI3aHHBIX, TPOHUK-
HYTBbIX OAHOI Uaeeit U CBeleHHbIX B OJHY CTPYK-
TYpY CPeACTB U NIPUEMOB sI3bIKa. Bce 3T cpefcTBa
U TIpUeMbl, B KOHEUHOM cYeTe, IPM3BaHbl CO30aTh
CUCTEeMY COOBITHI, CUCTEMY 0OPA30B U TEM CaMbIM
BBIPA3UTh WUJEMHO-XYIOKeCTBEHHbI 3ambIcesl
mycaressl.

Jlekcuko-(dpaseonornueckme ocobeHHoct K
JIEKCUKO-(Ppa3eoOTMYecKUM CpeICTBaM, Haxo sl -
MM HIMPOKOe TpUMeHeHMe B XYI0KeCTBeHHO
auTepaType, ciedyeT OTHECTM C0Ba C 3MOIMO-
Ha/IbHO-OI[€HOUYHBIM 3HaueHMueM, IUaJIeKTU3MBbI,
SKaproHM3Mbl, TPOIIbI, a TaKXXe UAMOMBI, MOC0-
BUIIBI U TIOTOBOPKM, HEJOTOBOPKM-MHOCKA3aHMSI,
KpblJaThie cJlaBa. B MpousBelleHUSIX Xy oXKe-
CTBEHHOJI JIMTepaTypbl BasKHbBIM CPeICTBOM JIeK-
CMYEeCKOI BIPa3UTENbHOCTH CJTyKaT CJIOBA C 3MO-
IIMOHATbHO-OIIEHOUHbIM 3HaueHueM. O6samast
BBICOKOJ 3KCIIPECCMBHOCTBIO, OHU JeJal0T peyb
SIPKO1 ¥ BBIPA3UTETbHOI.

Harmpumep:

SEAERXFE AR [F)E, 2004, TK] Heit-

CTBUTEJIBHO, TaKye JIIOAY 0COOEHHO JKaIKNU.



AKTYyaJbHBIE UCCTIeJOBAHUS ¢ 2024. N223 (205)

DUIOJIOTHA... | 75

selt, MhTCEE N LA R MR . [,
1999, ¥%54¢¥E¥] da, OH, HECOMHEHHO, MOT CTaTh
CaMbIM BbIAIOMIVMCST PUKIIES.

BT H RS, Ao B4 AN R R —
P [, 1998, K—HeEk] Ecn 661 y Hero 6b110
IIBa I0aHs, OH MOT ObI TIOAAPUTD I0aHb 3TOMY Yep-
HO3y6OMYy.

BB — R, HANE T R LERS R ? [
fr, 2004, ZEH)IRIE] XoTh M IIYNOBAT, HO, Kak
3HATb, He 6yIeT I HaJleskHee ChIHa XUTpera?

PR FTE BT — M TR ARRE IR, TS
—FrIAB TR, AN s, BRI
%o [F)E, 2004, F7%] Tbl, KOHEYHO, 3HAEIIb, YTO B
Illanxae ecTh pacueT/IMBbIe JIOBKaulu, KOTOpbIE,
KYIIMB CTapoe 3JaHue U 06aBUB JeHbIY, IOA6PO-
CSIT, IOAPEMOHTUPYIOT €r0, a 3aTeM COYIYT 3a XO-
POLIIYIO I[EeHY.

B DN BB ARSI, RHER. [,
2001, A0JE11] OH Bcerga cumTa, 4TO MpernoaaBa-
Telb — 3TO yueHas TOJbITbOA, U3 HUX TOJIKY He
BBINIET.

it IRIX P LB B TSR] [,
2001, 4BfE41] OH nmuTan oTBpalleHye K STUM Ma-
paloIIM OT Hevero AejiaTh GyMary rojouTaHHbIM
nucakaM. (Taxk, genel, paboTaromuit B MHOCTPaH-
HOJT pupMe, C Ipe3peHreM Ha3bIBaeT CBOUX COCe-
Ieit, MOJIOAYIO YeTy MHTEe/UIMTE€HTOB, 3aHMMalo-
LMXCS TIeJarorn4eckoil NesTeIbHOCTBIO).

B muTepaTypHO-XyI0KECTBEHHOI peun IJIs pe-
YeBOii XapaKTePUCTUKM IepPCOHaXKei MCIOIb3Y-
IOTCS Pa3/IMyUHbIe JIEKCUYECKIMe CJIOU, B YaCTHOCTH
IMaNeKTU3Mbl U KaproHusmbl. OHM IIpefncTaB-
JISTIOT COOO0JT BhIPa3UTE/bHBIE CPEICTBA, TI03BOJISI-
I0IIMe HAIISIAHO ITepelaTh cBoeobpasue pedyeBoit
MaHepbl JIMTepaTypPHbIX MEPCOHAXKEN, M B 3TOM
CMbICJIE BBITIOJIHSIOT OIPeIe/IeHHYI0 CTUIMCTIYe-
CKYI0 QYHKIINIO.

B pomane Wkoy JInb6o «Yparan» yrnorpebdaeHo
cioso YK BMecTO c10Ba 061€HapOIHOIO A3bIKA
FiL/IE. Y To, M mpyroe cI0BO 03HAUaeT IPSI3HbIA, 3a-
rpsasHeHHbIil. CiaoBo K ymorpe6nsiercs xure-
JISIMU CeBepo-BOCTOYHOTO Kuras. B

mpousBemeHny «Bosbllve MmepeMeHbl B TOPHOM
ceJIeHUM» BMECTO O6IIeyIoTPe6bUTETbHOIO CI0OBA
F ¥ UCIOIb30BAHO CJIOBO %K, KOTOPOE BCTpeYa-
€TCS B OOHOM M3 MECTHBIX FOBOPOB IIPOBMHILINIA
XyHaHb.

B ITeKMHCKOM T'OBOPE YIIOTPe6IIsSIeT s I1aros i
— VITM He3aMeUYeHHBIM, YCKOJIb3HYTh, YIU3HYTh.
Hanpumep: —HEA L, fhsit#¥ 7. Cromno orse-
CTY I71a3a, KaK OH TYT K€ YCKOJIb3HY/I.

B mpousBeneHusIX COBpPEMEHHOM KUTACKO
JIMTEPaTyPhl BCTPEUYAIOTCS TAKKE JKaproHm3mal (F
A1) — cyioBa U BhIpakeHUs, YIIOTpeOiseMble B
peuu OTHeNbHOM COLUMaJbHOM rpynmbl. Tak,
Hampumep, B pacckase Jlao I3 «ITomyumit TO/K-
HOCTb» IBaKIbl BCTPEUAETCs] BbIpaskeHue Mz HAA
— CKyIIaTh YEpHBIA (UHMUK, YTO HA BOPOBCKOM
>KaproHe 3HAYMT IOJYYUTD ITYIIO B JI06.

BakHYIO POJIb B JIMTEPATYPHO-XYIOKECTBEH-
HOJ peuy uUrpaet oopasHoe CJIOBOYIIOTpebeHue,
WIM WCIIONb30BaHMe M300pa3suTeIbHO-BbIpa3y-
TeJIbHBIX CPEICTB SA3bIKA, HAa3bIBAEMbIX TPOIIAMI.
9TM cCpemcTBa CO3IAlOT CJIOBECHbIe 0Opasbl,
HaIISIHO XapakKTepu3yIoT IpemgMeT peun. B mo-
BECTBOBATE/IBHOI IIPO3€ COBpeMeHHOro Kwurast
IIMPOKO MCIIOIb3YEeTCs TaKOe JIEKCUUECKOe Cpef-
cTBO, KaKk Lt M (MHOCKasaHMe, OCHOBaHHOe Ha
cpaBHeHMM). JTa KaTeropus IpencTaBieHa He-
CKOJIBKMMM pasHoOBUZHOCTAMM: WMy, FEMEGr, o8
Wy, AT, KU

JIutepaTtypa
1. DBonpiioil akageMuyecKuil MOHTOJIBbCKO-
PYCCKMIT CJIOBapb \ B YETBIPEX TOMax \., MOCKBa
<Academia>., 2002.
2. FE TR Abst, 2004 4.

3. B IRIEHET Lifg, 1999 4E.

4, ZHLERIRE” L, 2004 .

5. Z& “AREAT” dbR, 2001 4.

6. K. “BARBGE”, BiTA, - L.,
2003.

7. WWW.baidu.com.
8. WWW.taobao.com.
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Enabish Tomorbaatar
Khovd State University, Mongolia, Khovd

LITERARY AND ARTISTIC STYLE OF THE CHINESE LANGUAGE

Abstract. Literary it holds a special place in the structure of the whole people of Chinese language and is sig-
nificantly different from the functional styles. The most characteristic feature of the literary and artistic speech,
which allows treat it separately from the functional styles is to use within a single work tools and techniques specific
to different styles of popular language. In the Chinese literary and artistic speech almost find their application tools
and techniques, prevailing in all language styles. Chinese literature — this sea absorbs all the streams of science,
art, life, the foundation of all spiritual culture of China.

Keywords: Chinese literature, literary and artistic speech.
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COIIMOJIOTUSA

JI3I0OBA TaTtpsina liBanoBHa
npenogasaTeib, AMypCKUI MHCTUTYT JXeJe3HOAOPOKHOTO TPaHCIOPTA,
ambHEeBOCTOUHBIN rOCYyNapCTBEHHbIV YHUBEPCUTET MyTell COO0IIeHMS,
Poccus, r. CBoOOIHBI

EPMOJIAEBA EBrenus CrtaHmucjiaBoBHa
npenogasaTeib, AMypCKUI MHCTUTYT XeJIe3HOAOPOKHOTO TPaHCIOPTa,
JIlambHEBOCTOUHbIN TOCYIaPCTBEHHBIN YHUBEPCUTET ITyTEI COOOIIEHMSI,

Poccus, r. CBo60IHbII

AHAJIN3 IIEJATOI'NYECKUX ITPOBJIEM ITOKOJIEHUSA Z

AnHomauus. Cmamass nocésuweHa aHanusy npobiem nedazozuxu 8 00yueHUU U 60cCNUMAaHuu npedcmasumeei
nokoseHus Z, Komopoe xapakmepusyemcsi 6076UI0l 808/1eUeHHOCMBIO 8 Yudpossie mexHonozuu. Konyenm yug-
P08020 nokoseHus anesnupyem Kk meopuu Xoysa u Illmpayca, no komopoii hogedeHue ueno8exka 3asucuim om 80c-
numarus 0o 12—14 nem u ycnosuti €20 ¥u3sHu. B cmamve onucaqsl 0CHO8Hble HANPABIIEHUS NCUX0J1020-NeddAz02u-

1ecK020 UCCned08aHust npO6J1€M noxoJieHus Z.

Kroueebsle cnoea: noxkosneHue Z, «3embl», «<KAUN0B80€ MblULIEHUE», B0CNUMAHLE, 00yueHUe, CO8PeMeHHbIe NPO-

671embl Neddazo2uKu.

60061Ias ¥ aHAAM3UPYs MaTepuasabl 3a IO0-
CJlefHYe TOAbl MO M3yYeHUI0 COBPEMEHHOI0o
MTOKOJIEHUS Z, He0OXOAIMO OTMETHUTb, UTO JaHHAsI
TeMa CTAaHOBUTCS BCE Gojiee aKTyaabHOI B Halle
BpeMs U el0 3aHMMAIOTCS yueHble pasHbIX 06ja-
CTell: Iegaroruku, CUXoa0TUM, COLTMOTIOTUN, Pu-
nocoduy, 5KOHOMUKM U T. I. MccienoBaHusi mo
JJAaHHOMY BOTIpocy BenyTcsi. OHM pasHOOOpa3HbI,
MHOT0ACIIeKTHbIe, MPOCAeXKUBAIOTCS pa3lINYHbIe
XapaKTepUCTUKU 06pasa sku3Hu U 1eHHocTH. [lo-
3TOMY He chOPMUPOBAHO eAUHON TEOPETUKO-Me-
TOIIOJIOTUYECKOI 6a3bl IJIsT U3yYeHUS] COBPEMeH-
HOTO TIOKOJIeHMSI, TPOC/IeKUBaeTCs] HeIOCTaTOK
TTOJIEBBIX UCC/IEJOBAHUI, IPEIOCTABISIONINX TaH-
Hble 00 aKTyaJIbHOM COCTOSTHMM HaceJeHUs I10
Pas3IMYHBIM IPYIIIIAM U XapaKTePUCTUKAM.
IMokoneHue Z (Takke u3BeCTHOEe Kak il[lokoe-
Hue, «lmudpoBbie abopurensr», «Homeland
Generation» uiu «HoBoe «TUxoe» IMOKOJIEHME) —
TepMWH, KOTOPBI IIPUMEHSIETCS B MUpe IJIsl T10-
KOJIeHUS JIIofeii, KOTOpPble POIUIUCEH IPUMEPHO C
2000 roma. COOTBETCTBYET «TeOpUM TTOKOJIEHMIt»,
ocHoBaHHOM YwibsimoMm Iltpaycom (William
Strauss) u Hunom Xoysom (Neil Howe) [1].

O[IHOJT U3 aKTyaJbHbIX IIPO6JIEM COBPEMEHHOIA
TearoruKky SIBJsSieTCSl XxapakTepucTuKa Ipejcra-
BUTEJIE TTIOKOJIEHUs Z U pa3paboTKa HayuYHO-Me-
TOAMYECKOTO 06eCcIieueHns MX BOCIIUTAHUS U 00Y-
yeHus [2].

Lleap paboThl — aHa/lK3 OCHOBHBIX MHpPOGIEM
06yueHMsT M BOCIIUTAHUS MpPeICTaBUTEel MOKO-
JieHus Z.

IIpexxme Bcero, K MOKOJIEHUIO Z OTHOCSTCS
IeTH, KOTOpbIe YMEIOT XOPOIIO 06paniaThbCs U UC-
M0JIb30BaTh B paboTe Takylo MHGOPMALMOHHYIO
TEXHOJIOTUI0, KaK WMHTEPHET, B KOTOPOM [EeTU
HaXOMSIT BCIO HEOOXOAMMYI0 MHGPOPMAIUIO, YMEIO
MOTYT KOMMYHUIIMPOBATh C OPYTMMM IT0Jb30Ba-
TEJISIMU CETU. DTU AETU JIyUIlle OPUEHTUPYIOTCS B
TeXHUKE, YeM B SMOIIMSIX U JEACTBUSIX JTIOIEI.

OHM 1e/eycTpeM/IeHHble, HO He 006/1amaioT
TepreHueM. B GOJBIIMHCTBE CJIy4aeB UX pabOTO-
CITOCOGHOCTM XBaTaeT JIMIIb Ha KOPOTKOE BpeMs.
3a nociemaue 10—15 et mINTEIbHOCTh KOHIIEH-
Tpaly BHMMAaHUS CHU3WIACh B OECSITKU pas.
PaHbllle Ha ypoKax ydyamiyuecsi ObUIM CIIOCOOHBI
yIoep>XXuBaThb BHUMaHMe 0K0JIO 40 MUHYT, UTO CUM-
TaJIOCb HOpPMaJbHBIM SiBlieHMeM. B HacTosiiee
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BpeMsI ITPOA0J/IKUTENbHOCTD TEPUOAA KOHLIEHTpa-
LMY BHUMAaHMS MOAPOCTKA COCTABIISIeT OK0Io 10—
15 muH [3].

[IpencTaBuTenM MOKOIEHUS Z OPUEHTUPYIOTCS
Ha 3HaHMS, KOTOPHIM OHM CMOTYT HaiTU MpuUmMe-
HEHMe B CBOEeJ MpaKTUUeCKOoi Xu3Hu. OHM LIeHST
CIIPaBeJIMBOCTb ¥ MICKPEHHOCTH, OBICTPO B3pPOC-
JIEIOT U COLMaTMU3UPYIOTCS, IIpUUeM OCHOBHOIA
Cpenoi Ux couMann3anuy CTaHOBUTCS VIHTepHeT.
Onu no-gpyromy yyarcsi, M3ydast TO, YTO yBJieKa-
TeJbHO, He 00palas HMKakoro BHMMAaHMS Ha TO,
YTO UM HEMHTEPECHO.

OHM OT/IMYAIOTCS OCOGEHHOCTAMMU IaMSITU
MHOe (PYHKIIMOHMPOBaHMeE MaMSsITH: TIPEX]Ie BCEro
IeTy TIOKOJIeHUSI Z 3alIOMMHAI0T He COAepKuMoe
KaKoJi-1100 MHpOpMaLuu B MHTEPHETe, a ee Me-
CTOpacnoyiokeHre, a MMEHHO «IOpOry», MeTO[,
110 KOTOPOMY MOXHO HaiiTu 3Ty MHGOOpMAaINIO.
JTO NIPUBOIUT K «KPATKOBPEMEHHO» U «OTpaHu-
YeHHO» IaMSsSITH.

AmepuraHckuil nmucarenb Mapk IIpeHcky mpo-
3BaJI IMOJIPOCTKOB HAIllEr0 BpeMeHU «IIM(pPOBBIMU
abopurenamu». COrJIacHO ero MHEHMUIO, Takue
MOAPOCTKM BAJEIOT «KIMUIIOBBIM MBIILJIEHNEM »,
npegycMaTpuUBaKIIMM  006paboTKy Kakoii-1mb0
MHbOpMAaIUN MaJeHbKUMMU YacTsIMU
[4, c. 147-152].

[IpencraBuTeny MOKoNIeHUs Z 06;71a0a0T BbICO-
KOJ aKTUBHOCTBI0. He MMeIoT CrtocoOOHOCTM K JIJTN-
TeJIbHOJ COCPeIOTOUeHHOCTU K UeMy-TO OJJTHOMY.
VIM He cuauUTCI Ha MeCTe, MO3TOMY «3€ThI» OKUB-
JIeHHbIe. 3aYacTyi0 UMEIOT 3aTpyAHEeHUs B yuebe
13-3a HeMoceaJIMBOCTU U HEBBILEP)KaHHOCTH, Of-
HAKO MOTYT 06/71aaTh XOPOMIMMMA CIIOCOOHOCTAMU
B IPYTUX BUIaX pabOTHI.

Co BpeMeHeM, BCe uepThl, XapaKTepHbie IJIsi
JIeTCKOro ToBeieHMsI, cMsruaiTcs. Tem He MeHee
B JlaJibHeliIlIeM Hac OXuIaeT IruIepakTUBHbIN CO-
IIMYM — 3TO OBIBIIIVE TUTIEPAKTUBHbIE NeTH. Jltoan
OyIyT HaXOOMUThCS B TOCTOSTHHOM IIOMCKE HO-
BM3HBI U HOBBIX omlylieHuit. OHM 6GyOyT MeHee
BbIJIep>KaHHBIMMU M CKIOHHBIMM K KOHGIMKTAM.

B nmemaroruueckoii paboTe ¢ «3eTamMu» He06X0-
IMMO YIUTBIBATD s 0COBEHHOCTEI] [5, c. 96-105].

1. «3eTbl» — UWHAMBUIOYATUCTHI, CJIeAOBa-
TeJbHO, OHU MPEeANOYMTAIOT paboTaTh CAMOCTOSI-
TeJbHO, HEXXeNM B KOJUIEKTMBE. [IJisi TOTO UTOOBI
OHU JeJiCTBOBAIM BMECTe HeOo6XOOMMO HaiTu
1IeJIb, MHTEPEeCYIONylo Kaxkmoro. Bo musbexkaHue
KOH(IMKTHBIX CUTyallMii IIOJIE3HO pasfeslUuTh
00SI3aHHOCTY MEXKAY HUMU.

2. IIpu obuieHNM C HUMY HY3KHO 3HATh 00 1C-
MOJb30BaHMM CIlelIMaabHbIX MeTo#oB. He nmeer
CMbIC/Ia TIBITAThCSI CTUMYJIMPOBATh «3eTa», Korha
MIPUBOAMIID B IIPUMEP KOro-aM60. AKIIEHTUPYiiTe
BHMMaHMe Ha ero 3HaUMMOCTU Y MHAUBUAYaJIbHO-
CcTU. Ycnexu M OOCTVDKEeHUS APYIUX JI0Iei He SB-
JISTIOTCSI CTUMYJIOM JIJIsl TaKUX geTteii. OHu He o6pa-
IAIOT BHMMAaHMS Ha BHeIIHMe (akTbl, IIPUBOIS
apryMeHTbI: «SI — 3TO s, y MeHs CBOSI KOHIeMI[MSI
KU3HU UM CBOM LeHHOCTU. UTO y Apyrux Jamgen,
MeHs He uHTepecyeT. CpaBHEHMIO He MOJIeXUT».
VHauBuayanbHbIN DOAXOM K «3€TaM» — 3TO OAVH
"3 BaXKHBIX (DAKTOPOB YCIIEITHOTO COTPYIHUYE-
CTBa C HUMMU.

3. HyKHO OOGBSICHSITH M OpPraHM30BaTb VH-
CTPYKUMIO J7Is1 pabOThI MTpeCTaBUTENEN TOKOJIe-
Hus Z. [TomOTBOPHBIN pe3ynbTaT paboThl BO3MO-
SKeT TOJIbKO TOTrJa, KOIJa «3eThl» JOOBIOTCS MaK-
CMMYM OJHO3HAYHOCTH B CBOEJT pabore.

4. IIpaBuiaa ¥ HaBOOKM CTOUT IPeOCTABSTh
B BUJIe TTaMSTKM, TaK Kak JeTU Z He MMeIOT [0JIr0
CIyIIaTh. «3eThl» 6ecIpobaeMHO paboTaOT C HO-
BUMHKAaMM MHHOBAUM ¥ GOJBIINM O0OBEMOM MH-
dbopmanun.

5.  He cTouT BhICKa3bIBaTh KPUTHUKY ITOKOJIE-
HMIO Z. Hy>)XKHO pasyMHO aHanuM3supoBaTh BCe [0-
CTIDKeHMST U ymyileHust. [IpencTaBUTeNM 3TOTO
TTOKOJIEHUS He TasiT 00M7, 32 BbICKA3aHHbIE OCYXK-
IeHusi. Ho, ckopee Bcero, OHM HeraTMBHO BOCIIPU-
MYT KPUTUKY [6].

6. OHM JIO6IT HeCcTaHIAPTHBIE M KpeaTUB-
HbI€ peleHus, 6bICTPO YMEIOT OPMEHTUPOBATHCS B
BU3yanabHOV uH(popmanyuu. OHM YETKO paccTaB-
JISSIOT IPUOPUTETHI. B HIX He BbI3bIBAET BOJHEHME
TO, UTO He COBIAJaeT C UX LeHHOCTIMU U JINY-
HBIMU MHTEpecaMu, Ux BHyTpeHHUM MupoM. bec-
KOHEYHO TOTpY>KeHHble B TOTOK MHbOpMaiuu,
JIIOIV TIOKOJIEHMST «3€T» JKECTKO OTMETAIOT TO, UTO
B XKM3HU MM 3TO He Ipuroautcs. Bece, uro, 1o ux
MHEHMIO, He TT0JIe3HO U He HYKHO, He MMeeT Ipu-
KJIaITHOTO XapaKkTepa — UM He MHTepeCcHO.

7. 3eThl CAMOCTOSITEbHBI ¥ MHUIIMATUBHBI,
BUIS IIeJb U TIoAMeuasl BbIrogy ajist cebs. OHu
IJIOXO BOCIHPUMMYMBBEI K aBTOPUTAPHOMY CTUJIIIO
yrpapyieHusi. OH MOKeT MCITyTaTh UX, M OHM 3a-
MKHYTbCS ellle Gosblne. TTogpocTky OymyT Hpu-
3HaBaTh aBTOPUTET PYKOBOAMUTEJSI TOJbKO €Cyiy
YBUISIT B HEM BeJIMKOJIETHOTo mpodeccroHania,
o6j1aaloero 3HaHUSIMM UM OIBITOM, KOTOPBIN
crioco6eH 06IIAThCS C HUMM Ha paBHbBIX. OHM JTIO-
OST YTOOBI MX CIYIIAIM, Pa3TOBaPMBaIM C HUMMU U
LIeHWUIM UX MHEeHMe.
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8. 3amaHus UM HY>KHO ITPENOAHOCUTD B BUZE
MpeIJIoKeHNSI, KOTOPbIE MOSKHO 00CYKIaTh.

9. «3eTbl» He OYOYT 06palaTh BHMMAaHMUE Ha
pe3yabTaThl OPYTMX AeTeil. B CBsA3M € 3TUM UM
HYKHO BpeMsI IJIs1 TOTO, UTOOBI 06TyMaTh YTO-HU-
OyIb ¥ 3aTeM IIPUHSTD PeIeHe IJIS BbITIOJTHEHMS
Kakux-nmubo mpeiictBuii. I[Tokonenue Z He 6Gymer
NPUHMMAaTh BO BHMMAaHME OIBIT Apyrux. Um
HY’KHO TIO3BOJIUTb CaMOCTOSITEJIbHO BbIOMPATh
MIPUHSITHE PELIeHMI K AeiCTBUSM [6].

10. «3eTbl» CIIOCOGHBI K MHOI03aJauyHOCTH,
TaK Kak 00/afaioT KIUIOBBIM MbInUieHMeM. Ta-
KUM geTssM 3¢bdeKkTuBHee IpernogHOCUTh MaTe-
puan HeGOMbIIMMU YaCTSIMM, B 3TOM CjIydae OH
Jlerye MMM ycBauBaeTcs. Jlydile jaBath OJHO 3a-
IaHye Ha HeOOIbIIOl MTPOMEXYTOK BpeMeHM. 1x
CyNepakTUBHOCTb U YMEHMEe MITHOBEHHO IepeBO-
IUTb MHTepec OyJIeT CIOCOOGCTBOBATH BBIMTOIHE-
HUIO 3a7a4M. 3aJaHuUs IJISI «3€TOB» JOJIKHbBI OBITh
JIETKUMMU U TIPOCTHIMU B BOCIIPUMMUUBOCTU. XO-
poI1Io, ecau OHM OYyIyT MMETb BBIOOP MEXIY He-
CKOJIbKMMM BOIIPOCaMM pas3HbIMM MO COAepsKa-
HUIO.

11. HyskHO IOCTOSIHHO TOBOPUTH 006 UX JOCTU-
SKeHUSIX, TIOTOMY UTO «3eThl» — ITOKOJIeHM e, KOTO-
poe JI06ST TMoaydyaTh «iaiiku». C IeTcTBa OHU
MPUBBIKIM K MoxBajlaM. Heo6xomuMo HaXOIUTh
CITOCOOBI ¥ TIPUUMHBI PETY/ISIPHO TOOUIPSATH yUa-
HIUXCS.

PesynbTaThl McCIeq0BaHMIi TOKA3bIBAIOT, UTO B
HacTosiee BpeMsI He MMeeTCs eTaabHO pa3pabo-
TaHHOTO HAYYHO-METOIMYECKOTO ObecreyeHust
MICUXO0JIOTO-TIeJarOrMIYeCKOro COTIPOBOXIEHUS
06pa3oBaTeIbHOTO ¥ BOCIUTATEIbLHOTO Mpoliecca
C y4acTueM MOJPOCTKOB IOKOJeHUs Z. Mo6uib-
HOCTb COBPEMEHHOI MOJIOAEeXM COMPOBOXKIAETCS
MTOSIBJIEHVEM TTPOGJIEM M COLMOKY/IBTYPHBIX MPO-
TUBOPEUMIi BO B3aMMOOTHOIIEHUSIX MeXIY Tpefi-
CTaBUTEJISIMU TIOKOJAeHU «X», «Y», Z. OueHb

OCTPO 3TOT COIMOKYIbTYPHBIN KOHPIUKT «OTI[OB»
U «JeTel» MPOCIeKMBAETCS IIPY B3ayIMOOTHOIIIe-
HUSIX MEeXOY ITPeaCcTaBUTEeNISIMIU ITOKOJIeHMIT «X» 1
«Y» 1 «Y» 1 Z. OnHUM U3 CII0COO0B HAXOKIEHMS
BBIXOJIa M3 JaHHOI MPOGJIeMbl SIBJISIETCS YIydlle-
HMe CUCTEeMbI BOCIIMTATENbHOIM paboThl B yupe-
SKIEHUSIX 06pa30BaHMsl, MCIIOIb3YsI COBPEMEHHbIe
MCCIeJOBAHMS 110 TeOPUM ITOKOJIEHMIA.
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YUTUPMUHOBA [JapuxHa BanagumupoBHa
MaructpanTka, CaHkT-IleTepOyprckmii rocyapCTBEHHBIN 9KOHOMUYECKNIT YHUBEPCUTET,
Poccus, r. CaukT-IleTep6ypr

HayuHulii pykosodumens — doyeHm Kageopsl coyuo102uu U ynpasieHus NepcoHalIom
Cankm-Ilemep0Oyp2ckozo 20cydapcmeeHH020 IKOHOMUUECKO20 YHU8epcumema,
KaHo. couuo.. Hayk I'anundabaesa Bepa Banepuesta

ITPOTPAMMBI COLTMOKYJIbTYPHOI AJIAIITALIVI THOCTPAHHBIX
OBYUYAIOIINXCSA B POCCUMCKUX YHUBEPCUTETAX

AHHOmauusa. B cmamve paccmampusaemcs: peanusayus npozpamm COYUOKynAsmypHoll adanmayuu uHo-
CINPAaHHBIX CMY0eHMO08, 00YUaWUXcs 8 POCCULICKUX YHUBEPCUINEMAX.

Knrouesste cnoea: adanmayuoxHsle Npo2pammbl, COYUOKYbMYPHAS adanmayusi, UHOCMpPAaHHble CydeHmbl,
pocculickue yHugepcumemol, Yugpossie UHCMpPYMeHMbl 8 06pA308aAHUU.

BKmoquHOCTb Poccuiickoit ®egepanium B Cu-
CTEMY MEXIYHApPOIHBIX OTHOIIEHMI B 006J1a-
CTM HAyKM ¥ 00pa30BaHMsI UAYT pyKa 00 pyKy U
CITOCOOGCTBYET IMOMCKY HOBBIX MEXAaHM3MOB U Me-
TOHIOB 3 (PEKTUBHOIO YIIPaBIEHUSI CUCTEMO 06-
pa3oBaHMs, JIOTUYECKM I[IPETBOPSIET B JKU3Hb
HaIlMOHAJIBHYIO CTpAaTeruMi0 pa3BuUTHs. [IMHaAMUU-
HbII1 TIpOrpecc CTpaHbl B COLMA/IbHO-TIOAUTUYE-
CKOM, 9KOHOMMYECKOI, TEXHOJOTUUYECKOM U KYJIb-
TYpPHOJ 06/1aCTSIX CIIOCOOCTBYET BO3SHMKHOBEHUIO
HOBBIX 33/1a4, CBSI3aHHBIX C 06ecIieueHeM pas3Bu-
TSI 00pa3oBaHMs Ha CTPATErMUeCKOM, KOHIIEIITY-
aJbHOM U OIepaTMBHOM YpOBHSIX. HecmoTpst Ha
3HAUMMOCTb ITPeoO6pasoBaHMit, 06YCIOBIEHHBIX
pa3IMYHBIMU YCIOBUSIMU U (PakTOopamu, a Takke
06BEKTUBHBIMY TOTPEGHOCTSIMY, CBSI3AHHBIMU C
repexoloM Ha HOBBIN TEXHUUYECKUI U ITPaBOBOI
YPOBHMU M MaTepUaIbHO-TEXHUUECKUM Obecrieue-
HMEeM, B HaCToOsIlee BpeMs OCTaeTcsl aKTyaJabHOM
rpo6JieMa yrpasieHnst obpasoBaHueM [2].
CoBpeMeHHOe OOIIeCTBO HaxXOOUTCS B IIPO-
mecce uudpoBoit TpaHchopmalum, B paMKax Ko-
TOPOTO MCITOb30BaHME LMMPPOBBIX MHCTPYMEH-
TOB CITOCOOGCTBYIOT MpPeoO6pa3’oBaHMIO COIMAITb-
HOro B3aumogeictBus. CieAcTBMEeM 3TOTO MPO-
1ecca SIBJSIeTCS TMMOCTOSIHHBIN MPUTOK HOBOM WMH-
dbopmanum, TEXHOJOTUYECKNX MHHOBALIMI U MC-
MO/Ib30BaHMe LMAPOBBIX MHCTPYMEHTOB B pas-
JINYHBIX acIeKTaxX MOBCeJHEeBHON >KU3HU, BKIIIO-
yast IeJIOBYIO IesTeIbHOCTb, 06pa3oBaHiie I MHO-
roe apyroe. HecMoTps Ha cyiiiecTBoBaHue Mudpo-
BbIX MHCTPYMEHTOB, 00JIer1amimx X1usHb obpa-
30BaTe/NbHbIX MUTPAHTOB, MHOTME U3 OCHOBHBIX
mpo6eM MMEIOT COLMOKY/IbTYPHbIE TTPUUMHBI,

Takue KaK KyJabTypHble WM TICUXOJOTUYeCKHue
daktopbl. Kaskaplii o6pa3oBaTebHbIii MUTPAHT,
MUCXOMs U3 CBOEro OIbITa, MOJyYaeT omnpeJesieH-
HBIIi ITyTh aJaIITallMM B HOBOM COOOIIECTBeE.

I[Mutupum COpPOKMH TIOAYEPKUBAET 3HAUM-
MOCTb KyJbTYPHOTO OOMeHa U JIMYHBIX COIMAIb-
HBIX CBSI3€ii B ITpollecce afanTalyuy MHOCTPAHHBIX
CTYyIeHTOB. AfanTanuio B [JAHHOM KOHTEKCTe
MOXXHO KOHIIENTYyaJIM3UPOBATh B HECKOAbKUX U3-
MepEeHMSIX, BKIII0Yast IMYHOCTb, OGIIECTBO U KYJ/Ib-
Typy. IHOCTpaHHbIe CTYAeHTbI, YACTUUHO 3HAKO-
Mble C KyJbTypOl IIpUHUMAIOLIel CTpaHbl, Iona-
JaloT IIOJ, 3TU KaTeropuu [3, c. 218].

MexaHM3M  COLMa/IIbHONM  afjamnrauuu 0
I1. C. Ky3Hell0By OCHOBaH Ha 6ajlaHCe MeXIy I0-
CTVDKEHMEM U YIOBIETBOPEHMEM JIMYHBIX TIOTPE6-
HOCTeli. AmarnTauys orpeessieT CTpaTermio Colu-
anbHOTO PasBUTUS U ycIex KaxXzaoro srtama. Llenp
ajarnTanuu - yIOBJIeTBOPUTD JiIoOble BO3HMKAIO-
Iyie TIOTPpe6GHOCTH, a He TOJIbKO JIMUHbIE. BaxkHO,
YTOOBI YHUBEPCUTET CUCTEMATUUECKU TTOIEPSKI-
BaJI MPOLIeCC afanTaiuu CTYLEeHTOB U YA0BIETBO-
PSIT X TIOBCEAHEBHbIE, COLMa/IbHbIE, KYyIbTYPHbIE
U TICUXOJIOTMYecKMe oTpebHocTH [1, . 218].

ITo manHpiM HWTAP-TACC 1o COCTOSIHMIO Ha
25.01.2024 B poccuiiCKMX By3ax YMCI0 MHOCTPaH-
HbIX 00yYaIOUIMXCS 32 MSITh JIET BBIPOCJIO Ha 23%.
B Hacrosiee BpeMs 60iiee 355 THICSIY MHOCTPaH-
HBIX CTYJIEHTOB 06YUYalOTCS B POCCUICKMX By3ax. B
Ton-10 yHUBepcuTeTOB Poccum mo KoaAM4ecTBy
cTpaH-nnapTHepoB BxodsaT: PYJIH (161 crpana),
HIY BII3 (133 cTpansl), MI'Y (118 ctpan), CIIBI'Y
(117 ctpan), HI'Y (114 ctpaHn), KOV (109 cTpan),
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TTY (108 ctpan), Yp®Y (107 cTtpahn), IO®Y (106
ctpaH), IBOVY (105 cTtpaH).

KoHTeHT-aHanM3 OQUIMAIbHBIX CaiiTOB BbI-
IIerepeurc/aeHHbIX BbICIIMUX YUeOHBIX 3aBeIeHMit

TO3BO/IUJI BBINENUTH YeTbIpe KaTeropmm IIpo-
rpaMM B 3aBUCUMOCTY OT X OCHOBHOJ LIeJIN U UC-
II0/Ib3YEeMbIX MHCTPYMEHTOB/METOLO0B B OTHOILe-
HUM MHOCTPAHHBIX 06yJaromumxcs (tads. 1):

Tabmuua 1

Kareropmuu agantanmMoHHBIX IIPOrpaMM (COCTAB/I€HO aBTOPOM)

Kareropus nmporpammbl

BY3, B paMKax KOTOPOTO
peasin3yeTcsl MporpamMmma

[IpumeuaHne

SI3pIKOBAs MOAAEPKKA PYIH [TpmopuTeT OTAAH SI3BIKOBOI
MI'Y MoAaep>kKKe Kak BaskHelIeMy ac-
CIIery MEeKTy IporpamMm aganTalun
HI'Y MHOCTPaHHBIX CTYLEHTOB
Koy
Ty
Ypdy

Axanemnueckoe pykosoactso | HUVY BIID YHUBepCcUTeThl OpUEHTUPOBAHBI

Y HaCTaBHUYECTBO MIY Ha [IpefoCTaBIeHUM peKOMeHa-
CIIery LIMIT M OKa3aHUU MO LEP3KKU
KoYy MHOCTPaHHBIM CTYJEHTaM 10
Yp®VY aKkaJemMuyecKuM BOIIpocamM

KynbTypHbIE MeponIpUATHUS U PYIIH
obirecTBeHHas gesteabHocTs | CIIOIY

[TpusHaHMe YHUBEPCUTETAMU
BasKHOCTU Ky/JIbTYPHOTO 0OMeHa 1

KoYy COLIMAJIbHOM afganTaluy MHO-
Ty CTPaHHBIX CTYLEHTOB K HOBOM
YpdVv cpene
oY
KomrmiekcHble cCTEMBI MOJ - HI'Y BcecTopoHHSS mogiepskKKa MHO-
Iep>XKKU IBOY CTPaHHBIX CTYLEHTOB B IIpoLiecce
HIY BIID X ajarnTauumu
MI'Y

AnHanu3 mokasbiBaeT, uTO Kareropus «Kom-
IIJIEKCHbIE CUCTEMBI TOAAEPKKN» Goee addek-
TUBHA B aJalTalMOHHOM IIpoljecce MHOCTPaHHBIX
yuammxcs K obpasoBaTenbHoOi cpeme. IIpo-
rpaMMbl TaKOTO PoJia pPelaloT akTyalabHble IIPO-
6J1eMbl, C KOTOPBIMM CTAIKUBAIOTCSI MHOCTPAHHbBIE
CTYIeHTbI, TaK/e KaK TPYAHOCTU B U3yUeHUU PYyC-
CKOTO $I3bIKa, KY/JIbTYPHBIE PA3TUUUS MEXKIY UHO-
CTPAHHBIM CTYIEHTOM U ITPUHUMAIOIIUM CO00IIIe-
CTBOM, pasanuusi B 06pa3oBaTeIbHOM IIPOIiecce u
couyanbHOi uHTerpauuu. C Leaplo co34aTh roc-
TEeIPUUMHYIO Cpelly IJjIsi MHOCTPaHHBIX CTyIeH-
TOB, YHUBEPCUTETHI MOTYT IIPELOCTaBISATD IUPO-
KU COEeKTP YCIyT OCPEeACTBOM IpeLoCTaBIeHUs
MHOTOUMCIEHHBIX PECYPCOB ¥ MUHULIMATUB.

B KOMILIeKCHBIX CUCTeMaX HOILep>KKU BCTpe-
YyaloTCs caeyolye coueTaHus:

1. SI3pIKOBBIE KYpCHI M O3HAKOMUTEJbHbIE
IIpOrpaMMBbl;

2. VHpguBuoyanusaumsi ¥ akaJeMuyeckoe
PYKOBOJCTBO;

3.  KyabTypHble MepONPUSITUS U OGIECTBEH-
Hasl 0esITeIbHOCTD;

4. Tlcuxonornyeckas nogaepskka 1 KOHCY/b-
TUPOBaHMeE.

KommiekcHble CUCTeMBbl MOALEPKKM MOTYT
BJIMSATH Ha pasauuHble chepbl KU3HM 06yUalomie-
rocs, TTIoMOTasi MUHUMU3UPOBAMb NOC/1edCMeus
Kya1bmypHozo woka (Ha npumMmepe HIY — Kynb-
TYPHO-3KCKYPCMOHHAs MpOrpaMma, KypcChl JieK-
[[UIT TI0 PYCCKOI Ky/IbType, CTyIeHUeCKuii Kiyo),
noesicums pesyavmamel o6yueHus (Ha mIpumepe
CIIBI'Y - buddy-niporpammsl, welcome week, pas-
TOBOpHbIE KITyObI ¥ TaHAEM-ITPOrpaMMbl), 06ecne-
yums uH@opmayuoHHoe CconpoeoxycdeHue (HA
npumepe MI'Y — airoputm Bbe3a MHOCTPAHHBIX
obyuatonixcst B Poccuio) u gpyroe.

[TpyMeHeHMEe POCCUIICKMMM By3aMu LUdpO-
BbIX MHCTPYMEHTOB MMEET HeMaJoBaskHOe 3Haue-
HMe [Jis Mpoliecca COLMOKYAbTYPHONM afanTaiumn
MHOCTPAHHbBIX CTYOEHTOB.

[aiixytouHoBa JI. M. maer cienyroliee oIpe-
IlelieHne uMGbpPOBBIM MHCTPYMEHTaM B
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06pa3oBaHMM — 3TO IUGPOBBIE TEXHOJIOTUHN, KOTO-
pble CO3al0TCs Jis TOBbIIIIeHNSI KaueCTBa, CKOPO-
CTU ¥ 3CTETUKMU Tlepemauy MHGopMalu B 06paso-
BaHMM. K HMM OTHOCSITCS BMUIEOCEPBUCHI, 3J€K-
TPOHHbBIE 06pa30BaTeIbHbIE CUCTEMBI, COLMAITb-
Hble CeTH, BMUPTyaJbHbIe 0Opa3oBaTeJbHbIE CU-
CTeMbl, OHJIaliH-CePBUCHI, BULE0CEPBUCHI AJIsI Ipa-
¢dukm, paspaboTka Urp, UTPOBbIe 0OpPa30BaTE/b-
Hble MaTepuasbl U T. A. [4].

CornacHo romoBoro otuetra AHO «YHuBepcu-
TeTa HaloHa/IbHOM TEXHOJOIMYEeCKOi MHMIIMA-
TuBbl 2035» (manee — «YHuBepcuteT 2035») 3a
2022 roa B paMKax (pegepanbHOro nmpoekra «Iliar-
dbopma yHUBEPCUTETCKOT'O TEeXHOJIOTMUECKOTro
MpeanpUHUMATENbCTBa» B 122 pOCCUICKMX By3ax
Obl1a 3amyiieHa 151 akcenmepalyOHHasI MPO-
rpamMma [Jiss pasBUTUSL U TIOAAEPXKKM YHUBEPCHU-
TeTCKMX CTapTaIloB.

«YuuBepcuterom 2035» akcenepanyoHHas
MporpaMmMa MHTepIIpeTMpOBaHa KakK CTPYKTYpHU-
pOBaHHOE KPATKOCPOYHOe oOyueHMe (Kak IIpa-
BWIO, N0 12 Hexenb), KOTOPOE MO3BOJISET IOJY-
YUTh 3HAHUSA, YMEHUS, HaBBIKY, HEOOXOIMMbIE
I pa3BUTHUS MPeAITPUHUMATENbCKUX TTPOEKTOB
M JIMUHOCTHOTO TOTeHI[1aaa, a Takke KCIepT-
HY10, MEHTOPCKYIO TTOAAEPXKKY U TIpUBJIeUYb MHBE-
CTULIUU.

B uncio rnaBHBIX NMPOEKTOB «YHMBEPCUTETA
2035» BXOOUT MOAaepsKKa ITPOEKTOB M KOMaHI, I1s1
TEeXHOJIOTMYECKOTO MTPOPbIBa, B TOM UMC/Ie Pa3BU-
THe CTyJeHUYeCKUX akcejiepallMOHHBIX MPOrpaMm
ISl TIOAAEPIKKM TeXHOJIOrMYeCcKoro NnpennpuHmu-
MaTeJIbCTBA IIPU By3ax. B Tabnuiie 2 npencrasieH
CTIpaBOYHbBIN MaTepuaa O COCTaBe YUaCTHUKOB U
UX IIPeJIoKeHUSX, KacalolMuxcsl aganTauyun MHO-
CTpPaHHBIX CTYOEHTOB K POCCMIICKOI o6pa3oBa-
TeJIbHO cpefe.

Tabnuua 2

IIpuMepbI aKkce/IepaliMOHHbIX IIPOrPaMM, PeaIM3yeMbIX B POCCUIICKMX YHIUBEPCUTETaX
(«<YuuBepcutet 2035»: Be6-caiiT www.2035.university)

Ne¢ Y4YacTHUK IPOEKTA
n/n | «YHuBepcutera 2035»

AxcenepauyoHHas IIpo-
rpamMma y4aCTHMKA [IPOeKTa

KpaTtkoe ommcaHue rporpaMmbl

BEpPCUTET YITpaBIeHMS

1 TocymapcTBeHHbIN yHU- | [IpuaokeHMe s HIOMOIINU
MHOCTPAHHbBIM CTyeHTaM

IMpwuioskeHne, B KOTOPOM MHOCTPaHHbBIE
CTYHEHTbI CMOTYT HaiiTU BCE MaTePH-
aJIbl JIEKIUIA, a TaKKe 3aaHNsI, CMOTYT
OTCJIEXXUBATDb CBOIO YCII€BA€MOCTb, T10-
CeIlaeMoCThb 1 00IIATHCS C APYTUMU
CTYOEHTaMU

BEPCUTET YIIPaBIEHNUS

2 TocymapcTBeHHbIN YHU- | TIOMOIIb MHOCTPAHHBIM CTY- | OO6IIue BCTpeun ¢ KypaTopamu, Halpas-
JeHTaM B yHuBepcureTe ['VY | JieHHbIe Ha BbIsIBJieHMe TaJlaHTOB. 1o -

Oep>KKa OpraHm3aTopoOB ITPOEKTA. Uc-
IMOJIb30BaHMeE 3JIEKTPOHHBIX MaTepua-
JIOB OJIs1 BO3MOXKHOCTU KPYTJIOCYTOY-
HOTO OOCTYyIIa

3 TromMeHCKUI1 rocyaap-

CTyIEeHTaM

[TpuioskeHne IJisT IIOMOIIN
CTBEHHbIV YHUBEPCUTET | aflanTallyi MHOCTPAaHHbIM

Mob6unbHOe IpUokKeHue IJ1s afanTa-
LMY VHOCTPaHHBIX CTYAEHTOB I10CPe[I-
CTBOM IIpenocrasneHusa UT-ycayr

4 Mapwuiickuii rocygap-

BaHUA

Paspa6oTka 111¢ppoBoro ac-
CTBEHHbBIN YHUBEPCUTET CUCTEeHTa OJid agaliTalum

MHOCTPAHHBIX CTYIEHTOB B
cucTeMe By30BCKOro 06pa3o- | Teseit, BOSMOXKHOCTb CO37aBaTh YaThI C

[TpunoskeHue COAEePsKUT obyJaroIye
YPOKM Ha pasHOOOpa3HbIe YUeOHBIE U
ObITOBbBIE TEMBI, IIOAKACTHI ITPETIOaBa-

OPYTMMU CTYOE€HTaMM U IIperogaBaTe-
JIIMU

ITpumepom 1MPOBOrO MHCTPYMEHTA B 06pa-
30BaHMM BBICTYyNAeT IPOEKT IIPUJIOKEeHUS JJ151 BU-
30BO-MUI'PALMOHHOTO  COMPOBOXAEHUS  UHO-
CTPAHHBIX CTYAEHTOB, pa3paboranHoe HUY BIIID.
Ilenplo mAHHOTO TIPOEKTa SIBSIeTCST objeryeHue
VMHTerpaluuy MHOCTPAHHBIX CTYLEHTOB B HOBYIO
IpaBoBYI0 cpeny. 1o unee paspaboTUMKOB IPUIIO-
KeHMe TIOMOXeT MHOCTPaHHbIM CTyAeHTaM

y3HaTh aKTyaJibHble TpeOGOBaHMUS BM30BO-MUIpa-
IIMOHHOTO yyeTa ¥ UMeTh BO3MOXXHOCTH OJIy4aTh
yBegomienus. C 2020 roma 8 HUV BIIID B o6paso-
BaTeJIbHBIN ITPOIleCcC BHeIPEeHbl MOOMIIbHbBIE TTPY-
JIOKEHUSI, VIMEIoIMe CAeIyIoIiA (YHKIVOHA:
Hajau4uyMe 3JeKTPOHHOIO pacHucaHus 3aHATuUi (C
yBeJOMJIEHUSIMU), HaBUTALUSI MO 3IaHUSIM, AO-
MyCK K MaTepuajiaM JIOTIOJTHUTEIBHOTO
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npodeccruoHaIbHOTO 06pa3oBaHMsl, MTOMUCK ITPOEK-
TOB M TOZaua 3asBOK, MOMCK BakKaHCUIt U CTaXU-
POBOK.

MOCKOBCKMI TOCYLApCTBEHHbIA YHUBEPCUTET
21 ampens 2024 roma peaju3oBaJ MpPOTpaMmy
«BUpTyaNbHOTO AHSI MHOCTPAHHOTO abuUTypyueHTa
MI'Y», KoTOpasl BK/II04aja IMPUBETCTBEHHYIO JIEK-
M0 peKTopa MOCKOBCKOTO YHUBEPCUTETA, aKaie-
muka B. A. CagoBHMUero, oHjaiiH-ceccuio da-
KyJIbTETOB, IIPOrpaMMbl OOYUeHMs, TTOPSIIOK I0-
CTYIUIEHMS ¥ BUPTYJIbHbIN Typ 10 Kamnycy MI'Y.

TakuM 06pa30M, Ha CEerOMHSIIHNIA JeHb MHTE-
rpaiys nu@poBbIX MHCTPYMEHTOB B 06pa3oBaHue
SIBJISIETCS TIPOTPECCUMBHBIM METOIOM, COOTBET-
CTBYIOIIVIM M3MEHEHMIO COBPEMEHHOT0 001IeCcTBa
M Pa3BUTUIO 9KOHOMUKU. B cTpeMUTENbHO MeHS-
IOIMIMXCST YCIOBUSIX M GOPMUPYIOMIUXCST TpeGoBa-
HUSIX CTYJI€HThI 00S13aHbI M3y4aTh HE TOJBKO QyH-
JaMeHTajdbHble 3HAaHMS, HO U  pa3BUBATh

orpeJieJieHHble HaBbIKM, KOTOPbIEe OTBEUYAIOT MU-
poBbIM TeHAeHIMsIM. Cucrema 00pa3OBaHUS
TaKKe JO/DKHA COOTBETCTBOBATH CYIIECTBYIOMIVIM
CTaHJapTaM M IIOMOTaTh CTYOeHTaM, O0COOeHHO
MHOCTpaHHbIM, B 00pa3oBaTeabHOM IIpoliecce U B
MIpOIIecce COIMOKYIbTYPHOM afarTalyn.
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AN

ITOJINTOJIOINA

TUTOB Baapuciaas BagumoBuu
CTyZeHT, BOpoHeXXCKMI1 roCyIapCTBEHHBIV YHUBEpCcUTeT, Poccus, . BopoHexk

IIOCJIEJICTBUS BOVHBI B UPAKE (2003-2011 rr.)

AHHomauuﬂ. B cmamuve AHAJIU3UPYHOMCA NOCTIEBOEHHOE NOJ10MCEHUE Hpaxa, komopeslll Ha npomsidceHuu noumu
dessimu siem 8 cocmosiHuu 8otitsl. ITocnedcmaus Hpaxcxozo KOHd)ﬂuKma MHO0202pPAHHbI, OHU CKA3AJIUCb HA nNoJU-
mudeckKux, SKOHOMuU4YeCKux u CoyuaibHslx 0b61acmsax Kaxk 6Hymp€HH€a, max u eHewHell NoaUMuKu 2ocyaapcm3a u

8 YesiomM Mupa.

Kntoueswie cnoea: Hpaxk, Cadoam Xycetin, meppopusm, OMII, nociresoennsiii HUpax, nociedcmeus 80LiHbl,

HUpakckuti koHpaukm.

I/IpaKCKIAﬁ KOH(QUIMKT — YHMKaJIbHOE II0 CBOEN
3HAUYMMOCTM, MHOTOIIOJITPHOE UCTOpUUECKOe
siBJieHNe, M3MeHMBIleli BO MHOTOM paKypC BOC-
npusiTUs He ToAbko BamskHero BocToka, HO U
BCEro MMPOBOTO COOOIIECTBA B 1ieJIoM. V3yueHue
TaKOro SBJeHMSI TpebyeT, COOTBETCTBEHHO, MHO-
ro3aIJauHOCTH, KOMIIJIEKCHOTO aHaau3a, pelieHus
Pa3HOro pojia 3a7a4, paCKpbIBAIOIIMX OOBEKT U3Y-
YeHUs C pa3HbIX YIJIOB.

[Ipexme yem TOBOPUTH O TocaencTBusx Mpak-
CKOTO Kpu3uca HeoOXOAMMO pacCMOTpPETh €ero
MPeATIOCHIIKM U TIPUUYMHBI, YXOASIIe KOPHIMMU
KaK B perMOHaJIbHbIE TPOTUBOPEUMS B OIMKHEBO-
CTOYHOM peruoHe, TaK U CUCTeMY MeKIyHapo/l-
HBIX OTHOIIIEHW1 1 TeOMOMUTUIECKUX TTPOTUBOpE-
YN, CJIOKUBIIMXCS BO BTOPOJ IOJTIOBMHE XX BEKa.

PaccmoTpuM  opUIMAIbHO JeKIapupyeMble
MpUUKMHbI. Bo-mepBbiX, B «O60pbbe C Teppopus-
MomM» Mpak GbUT IpeAcTaBjieH KaK ToCyZapCTBO,
noamepxkuBamwilee «Anbp-Kauay» (opraHusanus
TpuU3HaHA TEPPOPUCTUUECKOl U 3alpellleHa B
P®), oTBeTCTBEHHOE, Cpeay MPOYEro, 3a Hamage-
HIMe Ha BOeHHbIIT Kopa6isb USS Cole, HanmageHus Ha
HecKoJIbKO 1mocosibcTB CIIA B Adpuke u TepaKTb
11 cenTsa6psa 2001 roga. C Tex mop, ST 0OBUHEHUS
OBLIV TPU3HAHBI HEOOOCHOBAHHBIMU, B TOM UMCJIE
Cenatom CIIA, paccMaTpUBawIIMM MCIaAMCKUIA
akcTpemu3m Cagmama XyceitHa KaKk yTpo3y ero pe-
KUMYy. BO-BTOpBIX, IMKBUIAIMSI OPYKUSI Macco-
BOT'O YHUUTOXXEHMSI, KOTOpOe Bpojie KaK HaxoIu-
Jloch B pyKax Mpaka. O6imaganme pakeTaMu 60b-
107 AaAbHOCTU U UX pacIpoCTpaHeHMe IeKIapu-
poBasioch ¢ 1990-x rogos, HO VccnemoBaTeabcKast
rpynna Mpaka, Kotopoit mpaBuTenbcTBO CIIA

MIOPYYWIO HaiTH 3TO OpyXue B ceHTsOpe 2004
rona, 3asgBuia, uto ¢ 1991 roga He ObLIO XUMMUe-
CKOTO OpYKMSI WJIM KaKoii-1ubo TeKyllei Mpo-
rpaMmbl. B-TpeTbux, apect Cagmama XyceliHa U
CBepyKeHMe ero pexxuma, uTo IMpUBeJIo Obl K yCTa-
HOBJIEHMIO IeMOKpaTUy U Mupa B peruone [5].

OCHOBBIBaSICh Ha BbIIIECKA3aHHOM, MOXHO T10-
HSITb, UTO TTIOBOJI, K BOEHHBIM JI€/iICTBUSIM pacCcMarT-
pMBaemMoro Hamu KOHGIUKTA, C OJTHOI CTOPOHHBI,
aKTMBHasl aHTMaMepuKaHCKas IMO3UIUS UpaK-
CKOTO MPaBUTEIbCTBA, a C APYToit — Ne3uHbOopMu-
POBAaHHOCTb BEpPXYLIKM aMEPUKAHCKOTO MC-
TeGMUIIMEeHTa 10 BOMPOCY 0 Haimuuuu y Vpaka
OpY>XMSI MaccoBoro TopaskeHusi. Hackoyiibko 3Ta
nmesuHbpopMalMs Obljla «HAUTPAHHOI», SBJISACH
MOBOJIOM K BTOPXKEHMUIO, @ HACKOIbKO — EeICTBU-
TeJIbHO HEOCTOPOKHOCTbI0O aMepPUKaHCKOro mpa-
BUTENbCTBA, OJJHO3HAYHO CKa3aTh TPYIHO.

IMoMMMO IPUYMH, HEOOXOAMMO O3HAKOMMUTHCS
C 1eISIMM, KOTOpBIe CTaBUIN mepen coboii CIIA u
UX COIO3HUKMU.

[naBHasg moauTudeckasl 1efb MO 3asBIeHUSIM
CIIIA - co3gaTh Kak MOXHO CKOpee TepexomHoe
MPaBUTEIbCTBO, KOTOpOe UAeHTUUIMpPYyeT Jiio-
Ieli B [eMOKpaTU4YeCKOM IMPaBUTENbCTBE Kak
TpenCcTaBUTeel BCeX MPAKCKUX OOIIVH, BKIOYAs
UIMUTOB, CYHHUTOB M KYpHOB, 3aTe€M 3aXBaTUThb
yneHoB nmaptuut BAAC u cyguTb UX IUKTATOPCKU
pexkuM, cosmaHHblii CagnamoM XyceifHOM U ero
cembeli [2].

['maBHas ryMaHUTapHAs 11eTb — OCBOOOXKIEHYE
Wpaka ot ero gukratopa Caggama XyceliHa, 4To B
KOHEYHOM UTOTe caeaeT Vipak eIMHbIM, CTaGUIb-
HbIM ¥ CBOGOIHBIM. 3aTeM — IOAJepsKKa
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BOCCTAaHOBJIEHUSI U OKaszaHMue T'yMaHUTAPHOI TO-
MOIIY, YMeHbIIIeHe yiepba opraHm3auuii u uH-
(bpacTpyKTypbl CTpaHbl, MpPUBJIEUEHNE K OTBET-
ctBeHHOCTM Cappama XyceiiHa 3a ero nmpecTyrie-
HMSI, HapylIawlMe MpaBa yejoBeKa, COBEPIIUTh
HakasaHue Mpaka 3a rmporpammy «HedTs B 06MeH
Ha IPOJIOBOIbCTBME», KOTOPYIO OH HE BBITTOTHWIIL.
Haxkonen, nociegHelir r'yMaHUTApHON 1I€JbI0 SIB-
JisieTcsl TIpOABMsKeHMe TeMOKpaTuu U TpaB 4yeso-
BeKa B 11eJIOM U JKeHIMH B YaCTHOCTU B MYCYJIb-
MaHCKOM Mupe |[3].

BoenHble 1eni bBesoro moma: yCTpaHUTh
yrpo3y Mupy us-3a crnocobHoctu Cagmama Xy-
CcellHa BeCTU BOJHY; HENTPaJIU30BaTh OpyXKue
MacCOBOTO YHMUUTOXEHMSI, BKIIOUYAsl OGuoornde-
CKOe, XMMMUYEeCKoe, SIepHOe, PaKeTbl OOJIbIION
IaJbHOCTM WM JPYyroe Opykue, OJsS 4ero ObLIOo
HeoOX0AMMO HaHECTH yIapbl MO0 BHIOPAaHHBIM BO-
€HHBIM 1IeJISIM; M BepHYTb UMMYyIecTBO KyBeiiTa,
BOEHHYI0O TeXHUKY M BOEHHOIUIEHHBIX, KOTOpPbIe
ObLIM 3axBaueHbl cuaaMu Cagmama XyceifHa BO
BpeMms ITepBoit BOJHBI B [lepcuackom 3anmBe.

Bopb6a ¢ TeppopM3MOM Kak OJHA U3 BasKHEl -
mmnx neseri noautukyu CHIA B Mipake B CBOIO oue-
penb Tpepriojaraga cjieayolye Iaru: yHUUTO-
KUTh OUYary MOANEPXKKM Teppopu3Ma, pacrioso-
>KeHHbIe B MIpake, TMKBUIMPOBAB CO3HMKA «AJlb-
Kaupgpl (opraHmsanust Mpu3HaHa TeppopUCTUUe-
CKOM U 3arpeleHa B P®)», KOTOPLIV OMOTaeT U
3aIIMIIAaeT TePPOPUCTOB, IIPENOCTaBIsIeT YyoOe-
SKUIIE Pa3IMYHBIM NaJeCTUHCKUM TePPOPUCTUYIE-
CKMM TPYIIIMPOBKAM ¥ CO3[aeT BOEHHbIe 0a3bl
TEeppOpPUCTUUYECKMM TpymnmnuMpoBkaM B Upane
[7, c. 6].

OmHOJ 13 TIJIaBHBIX SKOHOMMUYECKUX Iejeit
CTasa 3amuTa HedTSIHBIX 60TATCTB, KOTOPhIE OY-
IOYT TIOZIe3HbI A1 BOCCTAHOBJIEHUSI CTPAHBI U T10-
JIOJKaT KOHEI 60JIbIIIOMY YEPHOMY PBIHKY. B KOHIIe
KOHIIOB, IIeJb OKKymauuu Mpaka — o6ecreunThb
HelpepbIBHBIN MTOTOK HedTu n3 Ilepcumckoro 3a-
JIYBa BO BCe JIpyrue CTpaHbl, 0OCOGEHHO B TaKue
ctpanbl Ilepcupackoro 3anmBa, Kak CaymoBcKas
ApaBus, KyseitT u O6benuHeHHble ApabCcKue
OMMpaThl, MOCKOJbKY OHM SIBJSIIOTCSI XOPOIIMM
UCTOUHMUKOM ToruBa st CoegmHeHHbIx IllTa-
TOB [6].

Kondnuxkr B Mpake, HeCMOTpsI Ha IeKIapupye-
MYI0 OCTOPOXHOCTh M TOUEUYHOCTb, MPUHEC Ha
TeppuTopuio Mpaka HaCTOSIIYIO0 COIMATbHYIO Ka-
TacTpody: rmba0 MUPHOE HaceJIeHIe, YXYAIIAI0Ch
collManbHOE ¥ 9KOHOMMYECKOEe TIOJIOXKeHUe
CTpaHbl. DKOHOMMKA Mpaka, Ha 99% 3aBs3aHHas
Ha 9KCIIOPTeE YT/IeBOIOPOIOB, 13-3a KOH(IMKTA He
cMorna PeCcTpyKTypUpOBaTh, HaTNpaBUTh

MHBECTULMY B KaueCTBEHHOE M3MeHeHMe 3KOHO-
MMKM, pa3BUTHE HOBBIX OTpacieii, a 60JbIIas ero
YacTh yIjIa MO0 Ha «KOPMJIEHME» TOCYIapCTBEeH-
HOTO ammapara, JM6o Ha MoAjepkaHue 000POH-
HOTO CEKTOPA, JIMOO Ke yTEKAJIO B pe3y/IbTaTe KOp-
pymiuu. Ocnabnyu UM uHbIEe colMalbHble cdepsl:
CYIIECTBEHHO VYXYAIIMIOCh CHabkKeHMe BOJOI,
BCITBIXHYJI IeMOoTpadudecKkuii KpMU3uc u Op.

HecMoTps Ha pacueT aMepUKaHCKUX 9KOHOMMU -
CTOB, UTO MMEHHO HedTSHbIe IEeHbI'M MO3BOJISIT
Vpaky BBICTOSITb B IIOC/JIEBOEHHBIN I€PUO., HO-
6bIya YIJIE€BOAOPOAOB MMEHHO M3-3a BOMHBI CO-
KpaTwiachb 3a BeCh Mepuoj MpeGbIBaHNUS aMepu-
KaHCKMX BOJCK, a TakKe B CBS3U C 000CTpeHueM
BHYTpeHHUX JJi Mipaka mpoTuBOpeunii, B YaCTHO-
cTH, ¢ IpakckumMu KypAamu, Ha TeppuUTOpUM IIpo-
SKMBaHMSI KOTOPBIX M HAXOAUTCS 3HAUUTENbHas
YyacTh 3ajexeit Mpakckoit HepTu. Upakckuii KOH-
(GAUKT 3aMeTHO M3MeHU GanaHC CUI B PeTMOHe.
Omnacasice ycwiieHus MpaHa B 9ToM peruoHe, CIIA,
cBeprHyB pexum Cagmama XyceliHa, OKOHYa-
TeJIbHO pa3Bsidanyu VpaHy pyku: umeHHo Canapga-
MOBCKMIA peXUM SIBJISIJICSI IPOTUBOBECOM, CHEP-
SKMBJI M OrpaHuumMBag nputsasaHusi MpaHa. Ero
ocnabieHne ycwinio Takke u Typelikoe BIusHUE
B pernoHe. PocT Teppopu3ma yCUIUIICS TaKKe BO
MHOTOM M3-3a BHyTpeHHero Ajis VMpaka Kpusuca,
BBI3BAHHOI'O BOJHOJ: MHOrue Vpakiipl He Haxo-
IUIU APYTOTO BBIXOIA B IIEPUOJ, 0C/1abieHus roc-
yAApCTBEHHOI BIACTM, yHajgka YpOBHS XXU3HM,
KpoMe KaK U e0oTUUeCK YXOIUThb B hyHAaMeH-
Ta/IN3M, UCKATh yTellleHe B PeJIUTUM, a COIUATb-
Hble TIOPOKM — B OTCTYIIHMYECTBE OT Bephl, a Ha
MpaKkTHKe 3TO BOIUIOLIAIOCh B yyacTuu Mpakiies B
TePPOPUCTUYECKUX OPTaHU3ATIMSIX.

Cam ke KOH(QIMUKT KaK 0611eCTBEHHOE SIBJIEHIE
KapaVHAJIbHO M3MEHWUT TPAAUIIMOHHbBIE CITOCOOBI
BeeHMS BOJHBI, B TOM UMCJ/Ie M BOEHHYI0 IpoIa-
raHny, BsaumopeiicteBue CMU u rocypmapcrsa,
CMMU u ob1iecTBa, 06IIeCTBa ¥ rocygapcTsa. Ipu-
MEHSUIMCh HOBBbIE YJIOBKM, (aOpUKOBAIUCh MO-
TUBBI M CIIOCOOBI BO3IEVCTBUS Ha HaceseHMUe,
ybexkmeHue ¥ apryMeHTalMsl BHYTPU MUPOBOTO
coob11ecTBa.

Tak, no3unus muornx CMU BayTpu CILIA B Bo-
Tpoce BeJleHNsT BOIHBI B Mipake Oblia ClIeIyIONIeii.
B okTs16pe 2003 r., COTJIACHO OJJHOMY 13 OIPOCOB
00IIeCTBEHHOTO MHEHUs, OOJBIIMHCTBO aMepu-
KaHIleB GbLI0O YBEPEHO B TOM, UYTO BEPOSITHOCTH
npeBpamienus Vipaka B CBOe0OPa3HYIO «TPSICUHY»,
B KOTOpOJ Ha mosiroe BpeMsi okaxytcst CIIIA, Be-
nuka («OueHb BeposITHO» — 42 %, «OTuacT Bepo-
STHO» — 32 %, «OTuacTu HeBeposSTHO» — 14 %,
«OueHb HeBeposITHO» — 13 %) [4]. Torma xe
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KPUTUYECKYI0 TO3UIMIO 3aHSJIM U OTHeJbHbie
npeacraButeau amepukanckmux CMU. Tak, Hanpu-
Mep, ke 10 cenTsi6ps 2003 I. B OAHOI U3 BeIYIIUX
B CIIA exenueBHbix raser (The Los Angeles
Times) mosBuiach CTaThsl IMOJ, TPOMKMM Has3Ba-
H1eM «OH JOJIKeH MPU3HATD OMIMO0YHOCTh CBOUX
MeTomoB». Ee aBTop, o6pamasich K K. Byiry-
MJIaJillIeMy BCKOpe TI0C/ie eT0 ouepeiHOi peun 1o
CJIy4Yalo rOJOBIIMHBI co6bITHUIT 11 ceHTsI6ps 2001
r., 3a9BwiI: «Kak MoXeT mpesuaeHT, He MOPTHYB
rJ1a30M, 3asBJISITh, YTO Y HAC, HAJIOTOIIATebIIM-
KOB, €CTh MaTPUOTUUYECKNI JOJIT BbDKATh U3 Ce0sl
eme 87 MiIpA. AO/UIAPOB U aTh €MY BO3SMOXXHOCTb
3aBeCTM Hac ellle ITy6ke B MPaKCKYI0 TPSICUHY, KO-
TOPYIO OH CO3Jajl CBOMMM pyKamu? byl cHOBa uc-
MTOJIb3YeT METO[bI «OOJBIION JIKM», TTPOIOJIKAsT
MIPUTSTUBATD T€X, KTO OTBETCTBEHEH 3a TepaKThl,
K Caprmamy XyceliHy 1 Mipaky, HeCMOTpPS Ha OTCYT-
CTBUE IOKa3aTeJbCTB HAJIMUMS TaKOi CBI3U». U
nanee: «Ho, moxkamyii, caMbIM pasfpaskalonuM ac-
IIeKTOM B OOOpPOHUTEIbHOI peuy Byia 6bi1a ero
HeNPUKPbBITAs IOTbITKA ITPeBPATUTH TO, UTO CTAJIO
KaTacTpodoii ISl aMepUKAaHCKUX BOEHHBIX, CO-
TpyaHUKOB OOH 1 MpakCKOro Hapoa, B HeUTO I10-
3UTUBHOE» [4].

OJHaKO 9TO OB ML OJUH U3 MPUMEPOB OT-
pPULIATENIbHOV OIEHKM OOIIeCTBEHHOCTBIO [esi-
tenbHOCTU CIHA B HWpake. Pesomupyem 31echb
MBICJTb BBIIIIE ¥ OTMETYM, UTO YK€ TIe-TO K pyoesky
2006/2007 rogoB Bce BOeHHbIe AelicTBUs B Vpake
CTajIM KpaitHe HEIOMyISIPHBIMM T10 OITpOCcaM ame-
puUKaHCKOro HaceneHus [1, c. 282].

Hebe3bIHTEpEeCHBIM OYIET OTMETUTH 3[1€CH 06-
necTBeHHOe MHeHMe Poccuu mo moBomy KOH-
dnukra. B 2004 romy, Korga poccUsiH CIIPOCUIIHN,
Kakue, 1Mo UX MHeHMIo, 1ieau npeciaenoBanu CIIIA,
KOT/Ia Hauajau BOEHHYIO OIlepaliio, BhISCHUIIOCD,
YTO Ha IIepBOe MeCTO OHM TO-TIpeXKHeMY CTaBUIU
«HedTsiHbIE MHTEepechl» CIIIA B 3TOM peruoHe 3eM-
Horo 1mapa. HeMHorue 13 pecrioHIeHTOB-POCCUSIH
MMOCOUYyBCTBOBaM U Tubenu Cagmama XycceiiHa,
XOTh M MHOTME, TP ITOM, HPOSIBWIN Oe3pasyin-
yne K 3Toii urype [1, c. 382].

IMoxBoast utor o Poccuitckom 061IecTBEHHOM
MHeHUM B Borpoce Mpakckoro KOHGIMKTA, CTOUT
OTMETUTb, UTO OTHOIIIEHNE POCCUSIH K MPAKCKOMY
KPU3UCY T10 OOJIBIIEN YaCTU CTPOUTCS MMEHHO Ha
ocHOBe ux oTHoureHus Kk CIIA. O6 sToMm cBuUe-
TeJIbCTBYIOT pe3y/IbTaThbl TPAKTUUYECKY BCEX OIPO-
COB O6IIeCTBEHHOTO MHEHMSI, KOTOpbIe ITPOBOAM-
nuch B Poccun B CBSI3U € MUPAKCKUM KPU3UCOM.

CeronmHs coBpeMeHHbIN VMpak — rocymapcTBo C
BBICOKMM YPOBHEM HACUIMUS U SKCTPEMMU3Ma, 5KO-
HOMMUYECKO/ OTCTAJOCThI0 M 6GeCIIOMOIIHOCThIO
rOCyJapCTBEHHbIX MHCTUTYTOB. VI3HauajsbHas
mpob6siema, 6ecrokoginas Vpak, He 6blia pelieHa,
Hao60POT — e€ COCTOSIHME YXYAIIMIOCh, YCYyTyOu-
JIOCh BHYTpPEHHee ITO0JIOKEeHME CTpaHbl, ¢ 00eux
CTOPOH KOH(IMKTa MMeNNCh 3HAUMUTENbHbIE ue-
JIoBeuecKye rmotepu. Bcé 3To oKka3ajo 3HAUMUTE b-
HbI 3¢ (PeKT He TONHKO Ha CTPaH-yUYaCTHUI KOH-
(nukTa, HO ¥ Ha BeChb PErvoH B JOJTOCPOYHOI
rnepcnexkTvBe B LieoM. dpasa, cTaBIIas yKe Kpbl-
JIaTOM, «baaruMy HamMepeHUSIMM BbIMOILEHA A0-
pora B aji», MOOXOOUT HOJjI UCTOPUU UPAKCKOTO
KOH(IMKTA KaK HUKOT/Ia.
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CONSEQUENCES OF THE IRAQ WAR (2003-2011)

Abstract. The article analyzes the post-war situation of Iraq, which has been at war for almost nine years. The
consequences of the Iraqi conflict are multifaceted, they have affected the political, economic and social areas of
both domestic and foreign policy of the State and the world as a whole.
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