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Kemeposo

JXypHan BbIITycKaeTCsl €XKeMECSIUHO, IMyOJIMKYeT CTaThU M0 €CTeCTBEHHBIM HaykaMm. [TonpobHee Ha WWW.t-
nauka.ru

3a TOYHOCTh NMPHUBEIEHHBIX CBEICHUN M COJAEp)KaHUE JaHHBIX, HE MOJUIekKAIIUX OTKPBITOM MyOiMKauuy,
HECYT OTBETCTBEHHOCTb aBTOPHI.

Penkou.:

Huxkutun [1aBen UropeBud - rmaBHbBIN pelakTOp, OTBETCTBEHHBIN 3a BBITYCK )KypHasa.

basno Urops BagumoBuY - MaTeMaTHK, CIELUATIUCT MO HOCTPOCHUIO HHPOPMALIMOHHO-
AQHAJIMTUYECKUX CUCTEM, OTBETCTBEHHBIN 3a NEPBUYHYIO MOJIEPALIMIO, PEAAKTUPOBAHUE U PELICH3UPOBAHUE
cTaTen.

ApremacoB Banepuii BanepreBud - kKaHIUIAT TEXHHUECKUX HayK, OTBETCTBEHHBIN 32 (PUHATHHYTO
MOJIEpALMIO U PELIEH3UPOBAHNE CTATEH.

3umunHa Mapus ropeBHa - kKaHAUIAT TEXHUUECKUX HAYK, OTBETCTBEHHbIN 32 (PMHAIBHYIO
MOJIEpaIMIO U PELIEH3UPOBAHNE CTATEM.

Hopmupsaes AGaykatom PaxumbepaueBu - KaHIUIAT TEXHUUECKUX HayK, Hamanranckuit
MH)XXUHEpPHO-cTpouTenbHbli HHCTUTYT (HamMMIIN)

besyrinoB Anexkcanap MuxaiinoBuy - JOKTOp TEXHUUECKHUX HayK, podeccop kadenps
MaTEMaTHKU U MAaTEMaTUYECKOI0 MOIEIUpoBaHus, FOxKHO-poccuiickuii rocy 1apcTBEHHbIN
nosmtexuuuecknii yausepcurtet (HoBouepkacckuii monmurexundeckuii ”HCTUTYT) M. MU .I1naToga,

Hamxapsn Mukaen ToBmacoBuY - KaHIUMJAT TEXHUYECKUX HAyK, NOUEHT, HarmoHanbHbII
MOJIMTEXHUYECKUI YHUBEPCUTET APMEHHUMU.

ymue6un Urops MuxaitnoBud - KanauaaT GU3NKO-MaTeMaTHUYECKUX Hayk, kadeapa pusuku
TBEPOTO Tesna BOpoHEKCKOTro rocyJapCTBEHHOIO TEXHUYECKOTO YHUBEPCUTETA.

PaBmanos J{unmox YopmiaHOMeBHY - KaHAUIAT TEXHUYECKUX HAYK, 3aBEIYIONINA Kadeapoit
«TexHonorus, MaluHbl U 000PYAOBAHKS MOTUTPAPUIECKOTO POU3BOACTBAY, TaHKUKCKIN TEXHUUECKHI
yHUBepcUTeT uMeHH akageMuka M.C.Ocumu.

KpytsikoBa Mapraputa BuktopoBHa — JOLIEHT KaHIUAAT TEXHUYECKUX HayK, MOCKOBCKHI
MOJIMTEXHUYECKUN YHUBEPCUTET.

I'magxoB Poman BUKTOpOBHY - KaHAMAT TEXHUYECKHUX HAYK, JOLIEHT Kadeapbl SKCIUTyaTalluu
BOOPY’KEHUS U BOCHHOM TEXHUKU PsA3aHCKOrO rBapAECKOr0 BBICIIETO BO3YIIIHO-IECAaHTHOTO
KOMAaHJIHOTO YYHJIAIIA

Monorapos Cepreii FIBaHOBUY - KaHAUJAT TEXHUYECKUX HAYK JOLIEHT ApMaBUPCKOTO MEXaHUKO-
TexHoJIorudeckoro HHCTUTyTa (humuan) IOy BO KyoI'TV.

A.O. Cepreesa (OTBETCTBEHHBI aAMUHHUCTPATOP)[H Jp.];
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ObUI CO3JaH C IEJIbl0 MOMYyJIAPU3alMd €CTECTBEHHBIX HayK. MBI pajbl NPHUBETCTBOBATH CTYJEHTOB,
aCIIMPaHTOB, MPENOJaBaTeNIe U Hay4YHbIX COTPYIHHUKOB. Haneemcsa nmomapute BamM MHOXKECTBO ITOJIE3HOM
nH(pOpMalMH, BIOXHOBUTh HA HOBbIE HAYUHBIE UCCIICIOBAHMSL.
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Bce cTathu npoxoaaT pereH3npoBaHue (IKCIEPTHYIO OIICHKY ).

Touka 3peHus peakiuy He BCErla COBNAIAET C TOYKOW 3pEHUS aBTOPOB MyOJIMKYEMBIX CTaTeH.

ABTOpBI CTaTell HECYT MOJHYIO0 OTBETCTBEHHOCTD 3 COZEpP KaHUE CTAaTeH U 3a caM (akT UX IMyOJUKALIH.
Penakiust He HeceT OTBETCTBEHHOCTH IEpe] aBTOpaMH W/WIM TPETbUMHU JUIAMU M OpPTraHU3alMsIMH 32
BO3MOJKHBIHN yIepO, BBI3BAHHBIN MyOIUKAIIMEH CTaThH.

[Tpu McnoNp30BaHNU U 3aMMCTBOBAaHUHM MAaTEPUAJIOB CChUIKA 00s3aTeNIbHA.
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VK 625.12.033.38
MMUHEPAJIBHBIE TOBABKU /IVIs1 BETOHOB
MINERAL ADDITIVES FOR CONCRETE

Annotanusi: OnpeneneHus BIUSHUST MUHEPATbHBIX T00AaBOK Ha CTPYKTYPY U CBOMCTBA IIEMEHTa U
0eToHa, CIIoCOObI MOIY4YEeHUS! MUHEPATIbHBIX J0OABOK.

Annotation: Determining the effect of mineral additives on the structure and properties of cement
and concrete, methods for producing mineral additives.

KuoueBble ciioBa: 0eTOH, MUHEpAJIbHbBIE TOOABKH, aKTUBHBIC M MHEPTHBIE MUHEPAJIbHBIE I00aBKH,
30J11, OpraHO-MUHEPATbHBIE JOOABKH.

Keywords: concrete, mineral additives, active and inert mineral additives, sols, organo-mineral
additives.

JUis aKTHUBHOTO YHpaBJIEHUS CTPYKTypod U CBOMCTBaMM OETOHHON cMmecHM M OeToHa, Hapsay C
XUMHYECKUMH J100aBKaMu TPUMEHSIOT MHUHepanbHble no0aBku (MJ]I), mpeacraBisiomue MOPOIIKH
Pa3IU4YHON MUHEPAIBHON HPUPO/IBL, MOIyYaeMbI€ U3 MPUPOJHOTO WK TEXHOTEHHOIO ChIPbSI: 301, MOJIOTBIX
LUTAKOB, TOPHBIX TOPOA U JIp.

MuHepaibHbIe T00aBKH OTIMYAOTCS OT 3AMOJIHUTEIS MEJIKUMU pazMepamu 3epeH (menee 0,16 MM, a
yaiie eIe MEHbBIIE), a OT XHUMHUYECKUX MOAU(PHUKATOPOB TEM, UYTO OHU HE PACTBOPSAIOTCS B BOJE.
Pacrnionarasice BMecTe ¢ IEMEHTOM B IYCTOTax HAIOJHUTEINS, OHU YIUIOTHSIOT CTPYKTYypy O€TOHa, B psae
CJIy4aeB MO3BOJIsIE YMEHBIIUTh PacXo/] LIEMEHTA.

[TostoMmy MJI yacTo Ha3bIBaIOT MUHEpaJIbHBIMU HamoiaHuTenssMu. Ecimu onenuBate M/l mo wux
BIIUSIHUIO HAa CTPYKTYpYy M CBOICTBa IIleMEHTa U OETOHA, TO B 3aBUCHUMOCTH OT JUCHEPCHOCTH UX MOKHO
paznenuth Ha M/[-paz6aBurenu nemenTta 1 MJI-ymmoraurenu: — M/[-paz6aBurtenu, HarpuMep 3014, UMEIOT
IpaHyJIOMETPUYECKUN cOCTaB, ONM3KUM K neMeHTy (yaenpHyro mnosepxHocTh 0,2—0,5 Mi/r). — MJI-
YIUIOTHUTENIU, HAaOpUMEp, MUKpPO KpPEMHE3eM, MMEIOT 4YacTUuku npumepHo B 100 pa3 MmeHsblie 3epeH
neMeHTa (yaenbHas moBepxHOCTh 20-30 M2/F) u sBisitoTCs Oosiee 3(pdeKTUBHON 100aBKOM, Tak Kak
CHOCOOHBI 3aIOJIHATH IYCTOTHI MEXIy 3€pHaMU LEMEHTa W 00Ja/laloT MOBBIILIEHHOW PEAKIMOHHOM
CHOCOOHOCTBIO.

MunepanbHble JT00aBKM JEIATCS HA AaKTHUBHBIE W WHEpTHBIC. AkTuBHbIE MJl CcrocoOHBI B
MPUCYTCTBUU BOJIbI B3aMMOJICHCTBOBATh C JMOKCHUIOM KaJbIlUsl MPU OOBIYHBIX TeMIlepaTypax, o0paszys
cCoelMHEeHHs, 00najammue BsSOKYIIMMH cBoiictBamu. Ilpu BBeneHUMM B O€TOH OHM B3aMMOZEHCTBYIOT C
Ca(OH),, BeACNAOMIMMCS TIPW THUApATAlMKM MopTiIaHaineMentTa. Hekoropeie aktuBHbie MJI, Hampumep,
MOJIOTBIE JOMEHHBIE MIIAKH, CHOCOOHBI K CAMOCTOSITEILHOMY TBEPACHUIO, KOTOPOE aKTUBH3UPYETCS TPHU
nobaBke u3BecTd. Ha cBoiicTBa MUHEpaNbHBIX 100ABOK 3HAYUTEIHHOE BIIMSHHUE OKa3bIBAET MX 3€PHOBOM
COCTaB, ONPEIENAIOMNNA yAECTbHYI0 MOBEPXHOCTh U, COOTBETCTBEHHO, PEAKIIMOHHYIO CHOCOOHOCTH WIIH
BO3MO’KHOCTb YIUIOTHEHUS! CTPYKTYpbI O€TOHA.
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NueptHbie n00aBKH, HAMpUMEpP, MOJOTHIA KBapIEBbIN IECOK, MPH OOBIYHOW TeMmIepaTrype He
BCTYNAIOT B PEAKIHUI0 C KOMIOHEHTAMHU [EMEHTa, OJHAKO MPH OINpEAeTCHHBIX YCIOBUSIX (HAmpUMep, MpH
aBTOKJIABHOW 00pabOTKe) OHM MOTYT MpOSBISTH PEAKIMOHHYIO CIIOCOOHOCTh. B OOJBIIMHCTBE ciiydaeB
MHEepTHBIE J100aBKM MCMOJIB3YIOT JJISl PEryJMpOBaHUS 3€PHOBOIO COCTaBa M IYCTOTHOCTH TBEpAOM (hasbl
0eToHa (3amOJIHUTENb —IEMEHT- MUHepallbHas 100aBKa) C IEJIbI0 YIIPAaBICHHS CBOMCTBaAMU OETOHHOM cCMeCH
u OeToHa.

[Ipupoanbie MuHEpagbHble TOOABKU MOJMYUYalOT TOHKUM H3MEJIbYEHHEM Pa3IMYHBIX TOPHBIX MOPOJT
BYJIKAHUYECKOTO (Ty(bl, MEMJIbl, TPACChl) WIM OCaJA0YHOTO (JAMATOMHT, TPEIEN, OMOKAa) MPOUCXOXKICHHUS.
Nmenno k Tydy mnepBoHaYambHO OBUT MPUMEHEH TEPMHUH «ITYNIIOJAHBDY TI0 HAa3BAHUIO HTAIBSHCKOTO
MeCTeuKa, TJe OH J0o0bIBajics. BrocineacTBUM 3TOT TEPMHH paclpoOCTPaHWIM W Ha JApPYTrUe aKTHBHbIC
MPUPOJHbIE MUHEpalbHbIe A00aBkU. MJI ByJIKaHMYECKOTO MM OCaJ0YHOIO MPOUCXOKIEHUS COCTOST B
OCHOBHOM M3 KpemHezeMa M riuHo3ema (70-90%), koTopble B H3BECTHOM Mepe OIpeNeNsioT HX
MYNIIOJIAHOBYIO aKTHBHOCTh. DTH J00AaBKH IIMPOKO TNPUMEHSIOTCS NPU MPOM3BOJACTBE IeMeHTa. K mx
HEI0CTAaTKaM CJIeZyeT OTHECTH MOBBILIEHHYIO BOJO OTPEOHOCTD.

MusnepanbHble 1T00aBKM M3 TEXHOTEHHOTO ChIphsi (30JIbI, MOJIOTBIE LUIAKH, MHKPO KPEMHE3eM H
NIpyTHe) HMEIOT pa3IUYHbIi MUHEPAJOTHYECKHIl COCTaB U JUCHEPCHOCTb, OT KOTOPBIX U 3aBUCHUT
3¢ GEKTUBHOCTh X MPUMEHEHUS B IEMEHTAX U OETOHAX.

3omnb1 TOC 00pa3yroTcsi MpU CKUTAaHUM TBUIEBUIHBIX yIVIEH M3 UX MUHEPAIbHOM YacTu, KOTOpas
COJICPKHT TJIMHUCTHIC BEUIECTBA, KBApIl U KapOOHATHBIC MOPOAbL. B 3aBHCHMOCTH OT TeMIepaTypbl TOIKH
(1200-1600°C) u pa3mepoB 4YacTHI] MHHEpalibHash 4YacTb YIJIeH WM IUIABUTCS MOJHOCTBIO, WIH
OIIaBIIAETCS. XUMHUYCCKHI COCTaB 30J1 Xapakrepusyercs coaepxannem 35-60% SiO,, 15-35% Al,Os3, 1-
20% Fe;03, 1-30% CaO u nebonbmoro komuuectBa MgO, SOs, mienoueil u Ipyrux COEIUHEHHIA.
CooTHoIIeHHE KOMIIOHEHTOB 30JIbl IPEAONPEIEISIET €€ aKTUBHOCTD U BSXKYIIIME CBOWMCTBA.

Hu3ko OCHOBHBIE 30JbI HIMPOKO HCHOJNB3YIOTCS B KAayecTBE AKTUBHBIX MHHEPAJIbHBIX J100aBOK.
Hapsiny ¢ munepanbHoil yacteio B 301ax TOC octaerca Hebosbiioe konudectBo (10 5—10% u Goiee)
HECTOPEBIIETO TOIUIMBA, OOBIYHO B BHJIE KOKCA. DTOT KOMIIOHEHT 30JIbI OTJIUYAETCSl BHICOKOW MOPUCTOCTHIO,
YTO YBEJIMYMBAET €€ BOJO IMOTPeOHOCTh, a TaKK€ MOXKET OTPULIATENbHO BIUATH HA IPOLIECCHI
CTPYKTYpOOOpa30BaHUs IIeMeHTa ¢ 100aBKo# 30iibl. [103TOMY B cTaHAapTax pa3HbIX CTPaH OrPAHUYMBAETCS
CoJIepKaHWe HECTOPEBILIETo YISl (MOTepH MpH npokanuBanuu) 5—10%.

Pazmeps! yacTuil 30ibl kKoseOorest B npenenax 1-100 MkMm u OIU3KK K pa3MepaM 3epeH LEMEHTa.
[TocKOIBKY HECTOPEBIIUI yToib CONEPKHUTCS TIABHBIM 00pa3oM B KPYITHBIX YAacTUIAX, TO B OTIMYHE OT
JPYTUX TMOPOLIKOOOPA3HBIX MAaTE€pHajoB C TMOBBIIMICHHEM AMCIEPCHOCTU 30J1 MX BOJO IMOTPEOHOCTH HE
MOBBILLIAETCS, a B PsI/IE CIIy4YaeB JIaXKe CHUKACTCS.

Cpennsis miIOTHOCTh 304l coctaBiser 1,74-2.,4 F/CM3, OJIHAKO TUIOTHOCTh OTIENBHBIX (Dpakuuit
MOJKET 3HAYUTEIHHO OTIMYATHCS OT CPEIHUX 3HAa4eHWH. MeNKue Y4acTHUIlBl TOIUTMBA TPH IBUICYTOJIHHOM
C)KMTaHUU cropatoT Ha jery. [Ipu 3ToM Ha MX MOBEPXHOCTH 00pasyeTcs MJIOTHAs 000JI0UKa, a BHYTPU OHH
HMEIOT TOPUCTYIO CTPYKTYpy. IlopucTocThio dacTuil OOBSCHSAETCS Majash HachlllHas IJIOTHOCTb 30JIbl,
KoTopasi konebnercs B mpenenax 600—1300 kr/m°. HachIMHAs [UIOTHOCTH 3aBUCHT OT BHAA TOIUIABA W
TEMIEPATYPhI CKUTAHUSI, OOBIYHO YBETUUHMBASICh C MTOBBILLIEHUEM MOCIETHEH.

MUKpO KpeMHe3eM SBISETCS  OTXOJOM  IPOU3BOJACTBA  KPEMHHUICOAEp)KALIMX  CIUIABOB:
(beppocrinIus, KPUCTAUIMIECKOTO KpeMHHST U Jp. B mporecce TUiaBiIeHUs MIUXTHI U BOCCTAHOBIICHHS
KBapua npu temmepatype coime 1800°C oOpasyercst ra3000pa3Hblii KpEeMHHM, KOTOPBIA MPU OXJIAXKACHUU
U KOHTAKTE C BO3AyXoM okucisieTcst 10 SiO2 M KOHIEHCHPYETCs B BHJIE CBEPXMENIKUX YaCTHUI] KpEMHE3eMa.
Conepxanne SiO, B MUKpPO KpeMHe3eMe cocTaBisieT 85-98%.

OT fApyrux aKTHBHBIX MHHEpPAJBbHBIX JT00ABOK MHKPO KpEMHE3eM OTIMYAeTCS OYCHb MaJlbiM
pasmepom ugactuuek (0,1—-0,5 MKM) U BBICOKOil y/enbHOI moBepxHocThio (18-25 M%/r). Pacnonarasce B
0eToHe B TMOpax IIEMEHTHOTO KaMHS, OH CIIOCOOCTBYET IMOBBIIICHUIO IIOTHOCTH M COOTBETCTBEHHO
MIPOYHOCTH, HETTPOHUIIAEMOCTHU U JOJITOBEYHOCTH OETOHA.

OObIYHBIN pacxoJ] MUKpO KpeMHe3ema B OeToHe cocTaBisgeT 5—15% oT macchl IleMeHTa, 4To
MEHbIIE, 4YeM TMpU MNPUMEHEHUU [JIPYTUX MHUHEpalbHbIX J00aBok. Kpome Toro, B 3TOM ciyuae
B3aumojieiicteue B OeroHe Ca(OH), m SiO; cpaBHHTEIBHO OTPAaHUYCHO M B HEM JUTUTCIIBHOE BpPEMsI
COXpaHsieTcs HeoOXoauMast JUTsl 3alllUThl apMaTyphbl OT KOPPO3HH IIETOYHAS Cpe/a.

B cyxom Buae mu3-3a CBEpXBBICOKOH IUCHEPCHOCTH HACBIMHAS IJIOTHOCTh MHUKpPO KpeMHe3ema
cocrapmsier Beero 0,15-0,2 1/m°, uTO 3aTpyAHSET €ro TPAHCIOPTUPOBKY MU NPUMEHEHHUE, MOITOMY B
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IIPOU3BOJCTBE O€TOHAa OOBIYHO HCHOJB3YIOT JIMIIEHHBIH 3THX  HEJOCTAaTKOB  IPEIBAPUTEIBHO
I'PaHyJIMPOBAHHBIA WIIM OPUKETUPOBAHHBIA MUKPO KPEMHE3EM.

Oprano-MuHepajgbHbIE JOOABKM IIOJNyYalOT, OOBEAMHSS B EIUHYIO CHCTEMY OPTaHHYECKUH H
MUHEpaJIbHbI KOMIIOHEHTHI, OOJIaZjatolue KOHKPETHBIM Moauduuupyoumm >¢dextoM. Mcecnenoanus
MOKa3aJid, 4YTO TOHKOJAUCIEPCHBbIE MHHEpaJbHbIe TOOAaBKM TMOBBIMIAIT 3(P(GEKTUBHOCTh JCUCTBUS
IUTACTU(PHUKATOPOB M, HAOOOPOT, MOCIEIHUE CIIOCOOCTBYIOT IOJIOKUTEIBHOMY JEHCTBUIO MUHEPAIbHBIX
HaIlOJTHUTEJIEH Ha CTPYKTYpy OCTOHHOM cMecH U OeTOHa.

Kak mnpaBuio, opraHo-MuHepaibHble 100aBKHM BBIIYCKAIOTCS B IOPOLIKOOOpPa3HOM BHJIE, 4YTO
o0JierdaeT ux BBe/IeHHE B OETOHHYIO CMECh.

[Ipu mpoekTHpoBaHMM NpPUMEHEHHs 100aBOK HEOOXOAMMO MPOBEACHUE TEXHUKO-3KOHOMHUYECKHUX
pacueToB JJIs IPOTHO3MPOBaHUs oxkuaaeMoro ¢ ¢exra. [Ipu 3TOM ciieyeT yuuThIBaTh, 4TO UCIOIb30BAHUE
N00aBOK MpHU MPOU3BOJACTBE O€TOHA TpeOyeT NOMOJIHUTENbHBIX 3aTpaT Ul CO3JaHMs CKJIaJ0B J00aBOK,
TPaHCHOPTHBIX ~ MAarucTpajei, y3J0B TOATOTOBKM JOOABOK, JIOTIOJHUTEIBHBIX  J03aTOPOB B
0ETOHOCMECUTENIbHBIX 1exaX. HekoTopble 100aBKM HMMEIOT CPaBHHUTEIBHO BBICOKYIO CTOMMOCTh M €lIe
neguuutHbl. [103TOMYy HEOOXOIMMO MCMOIB30BaTh AOOABKH B MEPBYIO OUEPEIb TaM, IJle UX NMPUMEHEHHUE
JaeT HauOOBIINM TEXHUKO-9KOHOMHYECKUN I (DEeKT.

bubaunorpaguyeckunii CIuCcoK:
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INOBBIINEHUE DOPEKTUBHOCTHU PABOTBI CUCTEM TAT'OBOI'O
IJIEKTPOCHABXEHMUS ITPU BBICOKO CKOPOCTHOM JIBUKEHUUA

INCREASE EFFICIENCY OF WORK OF TRAFFIC ELECTRICAL SUPPLY SYSTEMS
AT HIGH-SPEED MOVEMENT

AnHoTanusi: COBpEMEHHBIH KeJIe3HOAOPOKHBIM TPAHCIOPT SABJISETCS OJHUM U3 BaXKHBIX 3BEHHEB B
CTPYKTYPC 5 KOHOMHUYCCKOI'0, IMOJIMTUYCCKOTIO U COIMUAJIBHOTO PA3BUTHUA PeCHy6J'II/IKI/I V30ekucran. B ccpepe
TPY30BBIX U IMACCAKUPCKUX IIEPEBO3OK JKEJIEZHBIE TOPOrA 3aHUMAIOT JIMAUPYIOIINE ITO3ULIUH 10 CPABHEHUIO
C JApyruMu BUIAAMU TpaHCIIOpPTA. HepCHeKTI/IBLI Pa3BUTHA KCIIC3HOAOPOKHOI'O TPAHCIIOPTAa HAIPAMYIO
CBA3aHbl C Pa3BUTHEM CKOPOCTHBIX MW BBICOKOCKOPOCTHBIX IMACCAKHUPCKHUX TICPCBO30OK, a TaKXKC
Tpy301€PCBO30K IMOC31aMU MOBBIIIEHHON MAacChl U JJINHBI.

Abstract: Modern rail transport is one of the important links in the structure of economic, political
and social development of the Republic of Uzbekistan. In the field of freight and passenger transportation,
railways occupy a leading position in comparison with other modes of transport.

Prospects for the development of rail transport are directly related to the development of high-speed
and high-speed passenger transportation, as well as freight traffic with increased weight and length.

KiaoueBrle cioBa: I'PY30BbIX H IACCAKHPCKHUX TMEPCBO30K IKCJIIC3HBIC OOPOrM 3aHUMAKOT
JIMAUPYIOIIHEC MMO3UIUHA 110 CPaBHCHUIO C IPYTHUMU BUJAMH TPAHCIIOPTA.

Keywords: In the field of freight and passenger transportation, railways occupy a leading position in
comparison with other modes of transport.

COBpGMCHHBIfI H(CJIC?)HOIIOpO)KHHﬁ TPAHCIIOPT ABJIACTCA OAHUM U3 BAKHBIX 3BCHLCB B CTPYKTYPC
SKOHOMHUYECKOT0, TOJIMTHYECKOTO M COIMAIbHOTO pa3BuTus Pecryonuku Y30ekuctan. B cdepe rpy3oBbIx u
MaCCAKUPCKUX MCPEBO30OK KCJIC3HBIC JOPOTH 3aHUMAIOT JIMAUPYIOIIHUEC MMO3UINHN 110 CPABHCHUIO C JPYT'UMU
BHJaMH TpaHCIIOpTa. HCpCHeKTI/IBI)I Pa3BUTHUA KCIC3HOAOPOKHOI'O TPAHCIIOPTA HAIIPAMYIO CBA3aHBI C
Pa3sBUTUCM CKOPOCTHBIX U BBICOKOCKOPOCTHBIX MACCAXKUPCKUX IICPCBO30K, a TaAKKC TI'PYy30IICPCBO30K
rmoesgamMun MHOBEIIIEHHON MacChl U JJINHBI.

HOCJ’ICI{HGC 0COOEHHO AKTYAJIbHO IUIA KOKHBIX PETMOHOB B CBA3U C ICPCIICKTHBAMU YBCIIMYUCHUA
Ipy30I0TOKa B HaNpaBjeHUN MOPCKuX noptoB Ilakucrana uepe3 Adranucras.

OT > PexTUBHOCTH pabOTHI KEJIE3HOI0POKHOW HHPPACTPYKTYPBI, B YACTHOCTH TAKOTO €€ Ba)KHOTO
JJIEMEHTa KaK CUCTeMa TAroBoro aiekrpocHadxkenus (CTD) 3aBUCUT yCHEUIHOCTh JOCTaBKH TPY30B U
MacCakKupoB 11O YTBCPKACHHBIM Fpa(l)I/II(aM ABHUKCHUA I10€340B.

OmauM W3 TPUOPUTETHBIX HAMpaBJICHWA MOBBIMIEHUS 3(dekTuBHOCTH padoTel CTD sBisercs
CHIKEHHUE PACXO0JI0B JIEKTPOIHEPTUHU HA TATY T0e310B[1].

[lepenaua anexkrposnepruu ot TAroBbix noactanuuid (TII) k anexrponoasmxkHoMy coctaBy (DIIC)
compoBoXaaeTcs HebamancoM arekTpodHeprun AW B TsaroBoit cetn. Hebamanc mpencTaBiisieT pa3HOCTH
IOKa3aHWH CYETYHUKOB OJICKTPOSHCPIUu, OTHyCKaeMOfI TATOBBIMU IIOACTAHIIUSIMU U HOTp€6J'I$I€MOI7[
QJICKTPOIIOABHUIKHBIM COCTABOM

Bananc SJICKTPOSHEPTHUU B TSATOBOM CETH HaXOJUTCA 110 BEIPAXKCHUIO:
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AW, = W, + AW,

rne W, — cyMMapHBIii pacxoj 3JIEKTPOIHEPIHH Ha TATY MOE370B MO (uaepaM KOHTAKTHOW CETH
OKC taroseix noacranuuii; W,,. — pacxon anektpodHepruu Ha asuwxkenue I11C.

Pacxon snexktposneprun Ha amwxkenue JIIC W, ., ABIsSeTCS OMHUM U3 BaXKHBIX IMOKa3aTeNe paboTh
AMEKTPOGUIIMPOBAHHBIX KEJIE3HBIX JOPOT, OMpenesieMbIM o (popmyIe:

M/BHC W + Vl/l'IOp + I/"/l'IElCC 1

e Wine, Whaceor Whop — MOTpEOIIEHHE DIEKTPOIHEPIUM HA TPY30BOE, MOPOKHEE MACCAKUPCKOE
JBUYKEHUE.

B cBoto ouepenb, BemuunHa W, 3aBUCUT OT YJEIBHOTO PACXOfia DIEKTPOIHEPIUr Ha TATY Ay, a
TaKKe rpy30000pota Pl,, u maccaxupoobopora Ply, -

B nanHoii paboTe OCHOBHBIM HANpaBICHHEM IO CHIXKEHHIO PACXOJIOB 3JIEKTPOIHEPTUH HA TATY
M0€3/10B MPUHITa MUHUMHU3AIU HeOaJlaHCa AIEKTPOIHEPTUU B TSATOB CETH.

[Ipu onenxke 3dexTruBHOCTH PabOT, ANEKTPUPUIIUPOBAHHBIX JKEJIE3HBIX JOPOT ObLIA PACCMOTPEHBI
CTaTHCTHYECKHE ToKasaTenn pa6otsl AXK "VTH" 3a 2018 roxa[1].

B xadectBa kputepueB pabOThl IUCTAHIMM 3JIEKTPOCHAOXKEHHUS JIOPOT BBIOPAHBI CIEAYIOIINE
TOKa3aTeNu: pacxo/ dnekTposHepruu Ha Tsry Wy, mo ®KC TII, yaenbHbiil pacxol 31eKTpOsHeprun Ay, a
Takke HebamaHe eKTposHeprur AW B TSATOBOM CETH.

B 2012 rony, cormacHo pesymbTataMm pa6oTsl AXK "VTH", nebanaHc 31MeKTPOIHEPIUU B TATOBOH
ceTu nuctannmm nekTpocHadxkenus PXKY byxapa (34-8 r.Camapkann) coctaBun 280,7 miaH. kKBT-4, nmm
14,5% oT na 3neKkTpo’HEpruu Ha TAry moe3noB. [Ipm 3ToM HOpMHpyEMBIN YPOBEHb TEXHOJIOTMYECKHX
MOTEPh AIEKTPOIHEpruu coctamisieT 3,4-6,7% OT pacxola AJIEKTPOIHEPIMH Ha TATY moe3noB. M3 storo
CIELyeT, YTO MOBBIIICHHE >HEpProd(pheKTUBHOCTH xenesnoit moporn AXK "VTU" 3a cuer CHMKEHHS
HeballaHca 3JIEKTPOIHEPTUH B TATOBOM CETH SBISETCS aKTyalbHON 3aJaueid.

Jlis ee pelneHus] BBIMIONHEH aHANW3 HeOalaHca SJEKTPOIHEPTruu B TAToBOU ceTH. CTpyKTypa
HebaJlaHCa OIKCHIBACTCS BHIPAKEHUEM:

AW = AW, + AW, + AW,

rne AW, AW,, AW, -  TeXHOIOTMYECKHUE, MONOJHUTEILHBIE U KOMMEPYECKHE IIOTEPH
AIEKTPOIHEPTHH TATOBOM CETH COOTBETCTBEHHO.

TexHoNornueckne MnoTepu IEKTPOIHEPIHH 3aBUCAT OT BEJIMYMHBI TOKA B NPOBOJAX KOHTAKTHOMN
CETH UX aKTHUBHOTO COTPOTHBIICHUS:

t
AWT=f |I;|?R;dt,
0

re t -pacueTHBIA TEpHON BPEMEHH; I; - KOMIIIEKCHBIH TOK B i-M »JIEMEHTE TATOBOH ceth; Rj -
aKTHBHOE COMPOTHUBIICHHE I-T0 3JIEMEHTA TAroBoit cetu[2].

Hebananc »neKTposHEprud Npu OJHOCTOPOHHEH CXeMe INUTaHWUSA TATOBOM CETH OmperesnseTcs
CYMMOM TEXHOJIOIMYECKHX U KOMMEPUYECKHUX MOTeph AeKTposHepruu (AW, = AW, + AW,) To xe Bpems
IpU JIBYCTOPOHHEW cxeme MHUTaHus HebajaHc OyAeT paBeH CyMMeE TEXHOJOTHUECKUX M KOMMEPYECKHX
TI0TEph YHEPTMH TOJLKO MPH YCIOBMM PABEHCTBA BEKTOpoB Hampskennn: U, = Up Ha IIMHAX CMEXHBIX
TATOBEIX IMoAcTaHuil A u B.

B aTOM ciydae IBYCTOpPOHHSISI cXeMa MO CPAaBHEHUIO C OJHOCTOPOHHEN CXEMOU MHUTaHUS TATOBOW
ceTH o0ecrieyuBaeT MUHUMAJIbHbIE TOTEPH HAPSXKEHHUS M MEHBIIMIA HeOalaHC SHEPTUH B TATOBOM CETH.

B ycnoBusix Bo3pacrarommx o0beMOB KeJIE3HOJOPOKHBIX MEPEBO30K U PACXOJOB DJIEKTPOIHEPTUH
Ha TATY MOE3/I0B, a Takke Tapu(oB Ha ANEKTPOIHEPTHIO OOIICTIPUHSATAsI cXeMa IBYCTOPOHHErO MUTAHUSI B
HEKOTOPBIX CIy4asX MOXET OKa3aTbcsi HeI(D(EKTUBHOW, OCOOCHHO TpH 3HAYUTENBHOW pa3HOCTH
HanpsbkeHud Ha muHax cMexHbIX TII. B aTom ciaydae TpeOyeTcs BBIOTHUTH ClIEHUATIbHBIE MEPOIIPUSTHS,
HanpaBJIeHHbIC Ha MOBBIIeHUE SHeprodpdpextuHOCTH CTD.

B Hactosiiee Bpemsi CyLIECTBYIOT CIEIyIOIME METOAbl MOBbIMIEHUS 3(deKTuBHOCTH pPabOTHI
ANEKTPUPHUIMPOBAHHBIX JKEJIE3HBIX JOPOT, a MMEHHO: 1) aHamu3 peXUMOB pabOTHI CHUCTEM TSTOBOTO
AJIEKTPOCHAOKEHUSI C YIETOM I'papuKOB JBHKCHHUS TTOE3/10B;

2) MpOBe/ICHIE MEPOPUSATHH, MOBBIIIAOIIUX 3 dekTuBHOCTH padoTh CTI:

a) TMOBBIIICHUE YPOBHS HAINpPSDKEHUS HAa IIMHAX CMEXHBIX TATOBBIX MOJCTAHLUUN — MoINepeyHas
(ITMK) u npononehas (I1K) emkoctHas kommencanus Ha TII; BKIrOYeHHE Ha TapaUieIbHYH palboTy
CWJIOBBIX TpaHC(OpMaToOpoB; BEIOOP K03 DUlIeHTOB TpaHCHOPMAIIUU HA TATOBBIX MOACTAHIIUAX;

0) CHMXEHHE KOMMEPYECKHX IOTEpPh AJIEKTPOIHEPTHH ITyTeM BHEIPEHHS aBTOMATHU3MPOBAHHOU
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cucteMbl KomMepueckoro yuera anektposneprun (ACKY D) na ®KC TII u na IIIC;
B) CHH)KEHHME [OMOJHUTEIbHBIX MOTEPh 3JICKTPOIHEPTUU B TATOBOM CETH IyTeM BHEAPEHUS
CKAJIA —cuctembl Jyis AUCTIETYEPCKOTO yrpasieHus pexkumamu CTD[2].

Opnako, mepevrclieHHbIe METOJbl HAMpaBICHBI TONBKO Ha TMOBBIIICHUE OTIEIBHBIX IMOKa3aTeneu
paboter CTD u He crmocoOHBI B MOJHOH Mepe PeluTh MOCTAaBICHHYIO 3a/ady MO BBIOOPY MapaMeTpoB
paboThl YCTPOMCTB 3NEKTPUPHUIIMPOBAHHBIX JKEIE3HBIX JIOPOT, HANpaBIEHHBIX Ha CHU)KEHHE HebalaHca
AEKTPOIHEPTHH B TATOBOM ceTh. YTOOBI pelnTh NOCTaBICHHYIO 33/1ady, HEOOXOAUMO BBIOJIHUTH aHAIN3
MapaMeTpoB CHCTEMBbI BHENIHEro sJekTpocHaOkenus (CBD), TAroBoil ceTw, TATOBBIX MOJCTAaHIMHU U
OpraHU3aIy ABUKEHUS MOE3]I0B, BIUSIOIMINX Ha TEXHUKO-IKOHOMUYECKHE noka3arenu padbotel CTO. Ilpu
3TOM MapamMeTpbl MOXKHO pa3/IeUTh Ha JBE TPYIIIHI - PETyIUPYEMbIE U HEPETYIHUPYEMBIE.

Kaxap1il [ucKpeTHBIN napaMeTp yCTaHaBIMBAETCA Ha ONPEACICHHBIN NHTEPBAJI BPEMEHH, B TEUEHUE
KOTOPOTO OH OCTaeTcsi HEM3MEHHbIM. l3MeHeHue 3HaueHHe NapaMeTpa CBS3aHO C MEPEKIYCHHEM
COOTBETCTBYIOIIETO €My KOMMYTAIIMOHHOTO ammapara, 00JIaaroliero OINpeeieHHBIM KOMMYTAIIHOHHBIM
pecypcom.

Hcxons w3 3TOro, 4yToOBl OLEHUTH BiusHHE mnapameTpoB CTD Ha TeXHUKO-IKOHOMHYECKHE
MOKa3aTear, HEOOXOIMMO YUYUTHIBATh JUCKPETHBIN XapakTep MapaMeTpoB, MHTEpBajibl pabOTHl U pecypc
YCTPOWCTB M amnmapatoB. VICXOAHBIMH JaHHBIMH, ONPEICISIONIMMUA TEXHHUKO-I)KOHOMHUYECKUE MOKa3aTeln
CHCTEMBI TATOBOTO 3JIEKTPOCHAOKEHUS, sBIsAeTCS rpaduK JBMXKEHUS MOE3J0B, 3anatommid padory CTD, a
Takke pexxuM padotel CBD B BUjie rpakoB HArpy30K.

BriOpanHas cxemMa TWTaHUS TATOBBIX HArpy3oK JOJDKHA OOECHeuMBaTh HAMNpsHKEHUE Ha
tokonpueMHukax OIIC Uspec B mpeaenax AOMYCTUMBIX IO TpaBUIIaM YCTPOICTBA CUCTEMBI TITOBOTO
anektpocHabxkenus: (IIYCTD) nanpspkenuit — muanMansHoro — B 21 kB, u makcumanbHoro — B 29 kB, a
TaK)K€ MUHUMAJIbHBIM HeOalaHC U 3JIEKTPOIHEPTUU B TSATOBOM CETH.

W3 sToro cnexyer, 4ToObl JOCTHYB MOCTABICHHOW LENH, HEOOX0IUMO C(HOPMYITHUPOBATH CIIETYIONINE
3amaun: pa3padoTaTh MOJENb CHUCTEMBI TSATOBOTO AJIEKTPOCHAOKEHHS, METOJUKY BBIOOpA CXEM NHTaHUS
TATOBBIX HArpy30K, a Tak)Ke TEXHUYECKHE CPEICTBA U METOIbl OLEHKH dPPEKTUBHOCTH CXEM MHUTAHUS
TATOBBIX HAarpy30K.

bubanorpadguyeckuii cnucok:

1. «O mepax mo peamu3aruu mpoekrta (DeKTpudUKaIKs KeIe3HOIOPOKHOTO ydacTka Kaprm-
Hlaxpuca63) ¢ yuactueM 3apyodexHoro 6anka pazsutus». TII-1886 ot 5.01.18 roxa.

2. I'puropreB H.IIL., Kpukyn A.A. IloBeimenue 3¢Q¢heKTHBHOCTH PabOTHI AIEKTPUPHUITTPOBAHHBIX
KEJIE3HBIX JIOPOT NMEPEMEHHOI0 TOKa BHIOOPOM CXEM MUTAaHUS TATOBBIX HArpy3ok// IlepcrnexkTuBbl HayKu. —
2012.Ne4. —C.58-64.
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OCHOBHBIE HAHP%BJIEHHH MHNOBbIIIEHUS )KHBY‘IEECTH PA3BE/IBIBATEJIbHBIX
HOAPA3SJAEJEHNU BO3AYIIHO-AECAHTHBIX BOUCK IYTEM CHUKEHUSA
3AMETHOCTH BOOPYKEHUA U BOEHHOH TEXHUKHA

THE MAIN DIRECTIONS OF INCREASING SURVIVABILITY OF INTELLIGENCE UNIT OF
AIRBORNE TROOPS BY REDUCING THE VISIBILITY OF WEAPONS AND MILITARY EQUIPMENT

AHHOTanusi: B craTthe paccMOTpPEH akTyalbHBIM BOIIPOC OJHOTO M3 KIKYEBBIX HAINPABICHHUU 110
MOBBILLEHUIO KUBYUYECTH pa3Be/lbIBATENIbHBIX MOJpa3esieHni BO3AYyLIHO-AeCaHTHbIX Boiick (B/IB) 3a cuer
MEPOTIPUATHI CHIKEHHS 3aMETHOCTH BOOPYKEHUS 1 BoeHHO TexHuku (BBT).

Abstract: the article discusses the current issue of one of the key areas to increase the survivability
of the reconnaissance units of airborne troops through measures to reduce the visibility of weapons and
military equipment.

KioueBblie cy10Ba: 3aMETHOCTb, JKUBYYECTh, CKPBITHOCTD, BOOPYKEHUE, BOCHHAs! TEXHUKA

Keywords: visibility, survivability, stealth, weapons, equipment.

I'ocynapcTBeHHass U BoeHHas mojiuTuka Poccuu, B Hacrosiiee BpeMs, (GOPMHUPYETCS B YCIOBUSAX
HaNpPsHKCHHON BHEITHETIONIMTUYECKOH OOCTaHOBKHM, MOJ| BO3ICHCTBHEM TPOIECCOB T'€ONOIMTUYECCKOMN
KOHKYPEHIIMM W HKOHOMMYECKOrO0 IPOTUBOOOPCTBA TrOCYAApCTB, TINOOAIM3alUU  MEKIYHApOIHBIX
OTHOILIEHUM.

CornacHo B3risiiaM pOCCHUHCKUX U 3apyOeKHbBIX aHAJUTHUKOB, OAHOM M3 caMbIX BOCTpEOOBaHHBIX
TEOPETUYECKUX KOHUEMIMNA BOWH SBJISETCA KOHIEMIHS «CETEHEHTPUUYECKUX BOMH», CYIIHOCTh KOTOPOU
3aKJII0YaeTcsl B MepexoJie OT (PPOHTAIBHOIO MPOTUBOCTOSHUS K COCPEJOTOUCHHUIO YCUIIUM B TeX 00JIacTX,
/1€ yAAaeTCs BBISIBUTh YSI3BUMOCTh B BOOPYKEHUH U CIIOCO0axX OOEBBIX NEHCTBUI MPOTUBHUKA, ONPEIEICHHUE
IJIABHOTO 3BEHA B CHUCTEME €ro OOEBOro MOCTPOCHMS U YNPABJICHUH, HAPYLICHHE KOTOPOIrO U SIBJISETCS
nenpto aevicteuil Boiick [0]. IIpeBocxoacTBO B MOOMIBHOCTH, MH(POPMALMOHHOM OOECHEYeHHH U, KaK
CJIEZICTBHE, B TOUHOCTH MOPAXKEHUS IO3BOJIUT BOMCKAaM BECTU OOEBbIC NEHCTBUS B TAKOM TEMIIE U C TaKOM
MHTEHCUBHOCTbIO, KOTOPBIE BEPOSITHBIN POTUBHUK HE B COCTOSIHUU BBIIEPKATb.

3apyOexHble CTpaHbl TMPOJODKAIOT PAa3BUTHE HOBBIX (OpPM MPUMEHEHHs BOWCK, TaKUX Kak
MacCCHUPOBAaHHBIN yZap BBICOKOTOYHBIM OPYXKHEM, COBMECTHOE HCIIOJIb30BAaHUU cpencTB POB u ornesoro
MOpPaXXKEHUs!, PeH/I0BbIE ACHCTBUS BO3IYIIHO-IUTYPMOBBIX COEIUHEHUH (dacTeil), cTparernyeckue AeHCTBUsS
a’pOMOOMJIBHBIX JE€CaHTOB. B cBs3u ¢ 3THM pa3BuTHE Boiick BoopyskenHsix cuin CIIA mpoucxomuio B
COOTBETCTBUHU C MpOTrpaMMor «Apmus-21», HampaBiIeHHON Ha 3HAYUTEILHOE PACHIMPEHHE HX OOEBBIX
BO3MOXHOCTEH 3a CUeT ONTHUMM3ALUU OPraHU3alUOHHO-IUTATHBIX CTPYKTYp M TIOBBIIIEHHS] YPOBHS
TEXHUYECKOH OCHaIeHHOCTH. L{enblo TaHHO# nmporpaMMsl SBISUIOCH CO3/jaHKe Oosee T’MOKUX, 00J1a1aroX
BBICOKOM JKMBYYECTbIO (DOPMUPOBAHMM, CIIOCOOHBIX MPOTHBOCTOATH JIIOOOMY IMPOTHUBHHKY. JIOCTUTHYTBH
3TOr0 MpeArnojarajioch IMyTeM OCHAIICHHS COSAHMHEHHWH BOOpYKEHHMEeM M BoeHHOUW TtexHukoil (BBT),
pa3paboTaHHBIMU Ha 0a3e HOBEHIIHMX IU(PPOBBIX TEXHOJOTHHA M TTO3BOJISIOIIMMH (DOPMHUPOBATH OpraHbI
yIpaBieHus Bcex ypoBHeit [0].
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brnaromaps BbICOKOMY pa3BUTHIO HH(OPMALIMOHHO-pa3BEbIBATEIbHON HMH(PACTPYKTyphl B
MHTEpecax OOIIEeBOMCKOBBIX OOBbEIMHEHUI M COSIMHEHHM CITy’KaT KOMIUIEKCHI pa3BelIKM Ha OCCHMIOTHBIX
JIeTaTeNbHBIX almaparax, CTpaTeruueckasi pa3Be/blBaTebHas aBUalns, KOCMUYECKUE CUCTEMBI Pa3BEIKH, a
TaKKe COOCTBEHHBbIE CHJIBI M CpEACTBA, CHOCOOHBIE OJHOBPEMEHHO BECTH ONTHYECKYI0, pajauo-,
PaAMOTEXHUYECKYIO, PAJUOIOKAIIMOHHYIO, TEIJIOBYIO U JIA3EPHYIO Pa3BEAKH.

B Takux ycinoBHsSIX COBPEMEHHOIO OOIIEBOMCKOBOIO 00si OCTaTbCs HE3aMETHBIM Ul MPOTHUBHHUKA
MPaKTUYECKH  HEBO3MOXKHO, 4YTO  CHWXaeT J(PQPEeKTUBHOCTh MPUMEHEHUS  pa3BeAbIBATEIbHbBIX
noapazaenenuid. [loaTomy cHU)XEHHE 3aMETHOCTH 00paslioB BOOpYXeHHs W BoeHHOUW TexHuku (BBT)
SIBJISIETCA OJTHUM M3 KIIFOUEBBIX HalpaBiIeHUM oOecrieueHus CKphITHOCTU. B To ke BpeMs ckpbeiTHOCTh BBT
€CThb COCTaBHas 4acTh OCHOBHOTO 0OOEBOr0 CBOWMCTBA — JKUBYUYECTH, a COOJIOJIEHHE CKPBITHOCTH -
00s3aTeNbHBIM YCIIOBUEM YyCIieXa IPHU BBIOJIHEHUH OOEBBIX 3a/1a4.

KuBydecTb — 0fHA U3 BaKHEHIINX XapaKTEPUCTHUK, OLIEHUBAIOIIAs CIOCOOHOCTh BOCHHON TEXHUKHU
COXpaHATh MM OBICTPO BOCCTAHABIMBATH BO3MOXKHOCTh (DYHKIIMOHUPOBAHUS NMPH OOEBBIX MOBPEKICHHSIX,
T.€. CHOCOOHOCTh BBIIIOJHSATH OOEBBIE 33J]aUi UM 00ECIIeUNBaTh UX BBIIIOJHEHHUE.

JKuBydects obOecriedmBaeTCsl TOJDKHOW MPOYHOCTHIO KOHCTPYKIIMM BOEHHOW TEXHHKH, OpOHEBOM
3allMTOM, YMEHbBIIEHHEM TabapuUTHBIX pa3MepoB, MpUIaHHEeM o0pa3llaM BOCHHON TEXHUKH (opM,
CHOCOOCTBYIOIIMX CHHMKEHUIO 3aMETHOCTH B ONTHYECKOM M pPaJuO JAMANa30HaXx YacToT, HAaHECEHHEM
MacCKHpOBOYHOM OKpAaCKH, a TAKXKeE CO3/1aHUEM KOHCTPYKLUM, YCTOMUMBBIX K BO3JEHCTBUIO yIapHON BOJIHBI,
MPOHUKAIOMIEH paJMallii W BBICOKOW TeMIepaTypbl, YCTAaHOBKOW yOIMPYIONIMX HCTOYHUKOB SHEPIHH,
OpraHOB YIPABJICHUS U JPYTUX >KM3HEHHO BAXKHBIX CHUCTEM, HAJUYUEM CIICLMAJIBHOM 3alllUTHI HKUIAXKA, B
TOM YHUCJI€ U OMOJIOTHYECKON 3alUTHI.

Bomnpocsl coxpaHeHHs KMBYYECTH aKTyallbHbl Ha BCEX ATamax MPUMEHEHHsS pPa3BelbIBATEIbHBIX
noJipa3/ielieHnii. B 1enoM >KuBy4YecTh pa3BeIKH 0OECIEUMBACTCS OPTaHU3AIMOHHO-IITATHOW CTPYKTYPOH,
X TEXHUUYECKHM OCHAIICHHMEM, TOJIEBOW BBIYYKOM M MOPAIBHO-IICUXOJOTMYECKONW MOArOTOBKOM JIMYHOTO
coctaBa. OHAKO Ha CETOAHSIIHUMN ICHb ATa 33/1a4a pelieHa He OJHOCTHIO.

AHanu3 opraHuzanoHHO-TaTHOM cTpykTyphl (OLLC) pa3BensiBaTeNbHBIX —OJpa3/ieNeHUi
BO3IyITHO-/IeCaHTHBIX BOMCK (BJIB) mokaseiBaeT, 4TO OOJBIIMHCTBO OOBEKTOB BOCHHOH TexHHMKH BJ/IB
ObUIM CO3/1aHbl B COOTBETCTBUH C TPEOOBAHUSAMH TOJBKO 110 OCHOBHOMY II€JIEBOMY Ha3HAYEHHUIO, TIOATOMY
YPOBHHM 3aMETHOCTH OBbUIM 3HAUYMUTENBHBIMU, a HMMEIOIIUECS TPaIUIMOHHBIE CpPEACTBA MACKHUPOBKU U
MMUTALUU OKA3aJIUCh HEA(PEKTUBHBIMU BBHLy OTPAaHUYEHHBIX BO3MOXKHOCTEH M0 MX IPUMEHEHHUIO.

B coBpeMeHHBIX yCIOBHUSIX «3aMETHOCTh 00pa3iia BOGHHON TEXHUKI XapaKTepU3yeT HEOThEMIIEMOE
CBOWMCTBO o00Opasla, mpeAcTaBisioniee co00il COBOKYMHOCTh OTPaXaTelbHbIX M HM3JIydaTeNbHBIX
XapaKTEPUCTHK 00BEKTa, OMPEIEIISIONINX BO3SMOXKHOCTh €ro 00HApY>KEHUsI, paCliO3HABAHMS M HaBEACHUS Ha
HET0 OpYKH.

BbiiensioT OCHOBHBIE MOKa3aTelM 3aMETHOCTU (JieMacKupyrolue npusHaku) oOvekToB BBT B
Pa3JIMYHBIX JUAINa30HAX JJIMH BOJIH:

B ONTHKO-BU3yaJbHOM (BHAMMOM) JHMana3oHe - KOHTPAacCTHBIAH 00pa3 oO0beKTa, HCKaKECHUE
XapakTepucTHK (oHa (TEHH, CO37aBaeMble 0OBEKTOM), UCKAKEHUE XapAKTEPUCTHUK (POHA 3a CUET JBMXKEHUS
00BEKTA;

B uHppakpachom (M1 K) nuanasoHe - cpeAHiol0 IO MOBEPXHOCTU PA3HOCTh PaJAMALMOHHBIX
Temreparyp o0beKTa u GoHa;

B JIa3epHOM JIMara3oHe - yaeibHble 3¢ exkTuBHbIe MoBepxHOCTH paccesnus (D11P) oobexra BBT;

B PaJMOJIOKAIMOHHOM JHana3oHe - cpeanee 3HaueHwe OIIP u coBokymHocTh 3Hauenuit DIIP B
pa3IMYHBIX CEKTOopax HaOJIOJEHUS B COOTBETCTBUU CO CTPYKTYpOH IuarpamMMbl OOpaTHOTO paccesHUus
oObekTa HaOMroACHUS (0030PHBIA PEXHMM); PATUOJIOKAIMOHHBIN IMOPTPET O00BEKTa (PEXKHM JCTATHHOM
pa3BeaKu).

AHanmu3 ombITa 3apyOCKHBIX CTpPaH KOMILIEKCHOTO CHIDKEHUs 3ameTHocTH BBT mokaseiBaer, 4to
OCHOBHBIC YCHJMsS B JaHHOW O00JacTH HaIpaBlieHbl HAa CHIKEHHE paJMOJIOKAIMOHHOM M TEIIOBOM
3aMETHOCTH 00pa3IoB.

CHMIXEHME ONTUKO-BU3yaJIbHOW 3aMETHOCTH JJOCTUTAETCS:

Ha JTane KOHCTPYUPOBAaHHUSA: 3a CYET ONTHMHU3ALMU TEeOMETPUYECKOM (OpMbI M KOMIIOHOBKHU
CWJIOBBIX arperaroB M KOPIIyCOB, IPUMEHEHHEM B JJIEMEHTAaX MX KOHCTPYKIUI KOMIIO3MLIIMOHHBIX H
PaauoONOrIOIAIINX MATEPUAIOB U TOKPBITHM.

Ha OJTafne »JKCIUlyaTallud: TMPUMEHEHHUEM PA3JIMYHOTO pOJAa MCKYCCTBEHHBIX JJIEMEHTOB,
neOpMUPYIOMMX  KOHTYPhl  00BEKTOB, (ambIIOOPTOB, MPOTUBOTCHEBBIX 9JKPAHOB, CpPE3aHHOM
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pacTUTENIBHOCTH, MacoK - IPHUHAMISKHOCTEH M3  MAaCKUpPOBOYHBIX  ceTedl  (KaKk  IpaBHIIO,
PaznoNOrIOUIAOIIUX).

OcHoBuble ycunus B MK nuamnazoHe JUIMH BOJIH COCPEIOTOUYMBAIOTCS HA CHM)KEHUM KOHTPACTHBIX
paZvalMOHHBIX TEMIIEPaTyp MOBEPXHOCTH OOBEKTa M BHIPABHUBAHMU HX C TeMIEpaTypoil ¢ona. IToro
NOOMBAIOTCSA MPUMEHEHUEM TEIUIOM30JISIIMOHHBIX MaTEpPHAaIOB M UCIOJIb30BAHUS TAaKUX CPEICTB CHIDKEHUS
3aMETHOCTH Ha3zeMHbIX 00pas3noB BBT, kak «1BoilHas Kpbllla» HajJ MOTOPHBIM OTAEJICHHEM OOBEKTOB
OpOHETaHKOBON TEXHUKH, (anpmOopTa U3 PE3UHOKOpJA HaJl HAarpeBarOIIMMUCS 3JIEMEHTaMHU XOZO0BOM
4acTu, ObICTPO HAHOCUMBIE M JIETKO CMBIBA€MBbIE IEHBbI C PA3JIUYHBIMU IpPHUCAAKaMH (B TOM YHUCIE U
PazMoIOKAIIMOHHBIMHI ), OBICTPOCHEMHBIC TETTIOU30JISIIMOHHBIC TOKPHITUS U T. [I.

CHmxenune 3ametHoctd BBT B panmonokallMOHHOM [AMana3oHE JJIMH BOJIH OCHOBBIBAETCS Ha
YMEHbIIICHHE yACTbHON 3(()EKTUBHON MOBEPXHOCTH paccessHHs 00BeKTOB. OHUM U3 CITOCOOOB CHUKEHUS
3ameTHOCTH HazeMHoro BBT sBisercs npumenenue paauonoriomiaromux nokpsituil (PIIIT) u matepuanos
(PIIM). B coueranue ¢ 3THUM UCHOJB3YIOT JONOJIHUTEIbHBIE IEPCHEKTUBHBIE CIOCOObI CHU)KEHUS
PaZMoNIOKAIIMOHHON 3aMETHOCTH, TaKHe, KaKk MeTaJUIM3alys OCTEKJICHHs KaOMH M MpuOOpOB CBETOBOU
CUTHAJIM3ALMU;  HUCIOJb30BAHUE  OBICTPOCOXHYIIMX  BOAOBO3AYIIHBIX W  TOJUMEPHBIX TI€H C
PaznoIOKAlIMOHHBIMM TPUCAJAKAMU; 3KPAaHUPOBAHMUE MOJIOCTENH MEXAy KaOMHOW M Ky30BOM-KOHTEHHEpOM
aBTOMOOWJIBHOM TEXHMKH, HHILI XOJOBOW 4YacTu U T. A. Ha cerogHsmHui [eHb aKTHUBHO NPUMEHSIOTCS
CTEJIC-TEXHOJIOTUH, CBA3aHHBIE C H3MEHEHUEM F€OMETPUYECKUX IMapaMeTpoB 00pa3lioB U 3aKIFOYAIOIINIACS B
pa3paboTke BHEIIHEH 000I04KH, U3MEHSIOIEH reoMeTpudeckyto opmy obpasos BBT.

Jlns oOecrieueHus CKpPbITHOCTH 00pa31i0B BOCHHON TEXHUKH MOTYT TaK)Ke HCIOJIb30BATHCS CPEJICTBA
BO3AyITHO-KOCcMHUYecKkoi o0oponsl (BKO), cpenctBa pammosnexktporHoi OopeObl (POB), kommuiekch
UH/IMBUYalbHOM 3aIlUTHI, CPECTBA CKPBITHS OOIIEro NMpUMEHEHHs (TIEHHBbIE U a’pO30JIbHBIE CPEICTBA
paaroxumuueckor, Ouosiornueckoil 3amurthl (PXb3), Macku, CeTKM U JAp.), HO BCE OHU HE SBISIOTCS
MPUHAAIICKHOCTBIO 00pa3iia U MPUMEHSIOTCS ISl pa3HbIX OOBEKTOB.

Takum o00pa3om, cHaOXeHUE pa3BebIBATENbHBIX moapasaencHuii  BJIB  mepcrnekTuBHBIMU
CpEeICTBAMHU CHIDKEHHS 3aMETHOCTH OCHOBAHHbBIE Ha YIIPABJICHUN BTOPUYHBIM IOJIEM PAaCCEUBAHMS, a TaKXkKe
WCIIOJIh30BAHNE CIEIMATIBHBIX KOHCTPYKIIMOHHBIX MaTePHAJIOB M IUIa3MEHHBIX 00pa30BaHMM, IPU CO3TaHUE
0a30BbIX KOMIUIEKCOB M TEXHOJOTHM CHMKEHHSI 3aMETHOCTH OOBEKTOB BOOPYKEHHSI U BOSHHOW TEXHHUKH
CHOCOOHO MOBBICHTD )KMBYYECTh MO/ipa3AeieHuii M 3 (HEKTUBHOCTD BEICHUS Pa3BEAKH.

bubanorpaguyeckuii cnucok:

Hopoxos, B.JI. Pa3zsute popm u crioco6oB O0EBBIX ACHCTBHI B COBpEMEHHBIX yCinoBusx [Tekcr] /
B.JI. Jopoxos, B.B. Buxpes // Boennas mpicib. — 2016. — Ne 3(6). — C. 17-22.

[Matpymes, B.JI. Peoprammzanms CyxomyTHeix Boiick Boopyxennbix cun CIHA [Tekcr] /
B.JI. [1atpymes//Hayunsiii peseps. — 2017. - Nel17(36). — C.63-70.

Houckoii, F0.E. CHMXeHne 3aMETHOCTH BOOPYXXCHHS W BOCHHOW TEXHUKH: MpoOJIeMa W MyTH ee
pewenus [Teker] / FO. E. lonckoii, B. I'. Kepkos, B. B. Bacunbes// Boennast mpiciab. — 2006. — Ne 10 — C.
34-40.

Uztomos, JI.b. HayuHo-texHuuyeckue npoOsieMbl KOMIUIEKCHOTO CHMIKEHHS 3aMETHOCTH 00pasloB
BOOPYKEHHS, BOCHHON U CTICIIMAIbHON TEXHUKH BeayImux 3apyoexxHbix ctpad [Tekcr] / [1.b. Ustomos, E.JIL.
Kongpartiok, A.b. JlorynoB // IHoBatuka u skcnieptusa. — 2017. — Ne 3(21). — C. 258-269.

10


http://www.t-nauka.ru/

EcrecTBeHHOHayuHBI )KypHan « TouHas Hayka» www.t-nauka.ru

Abdumannopov X.K.
Student of AndMI

Komilov F.A.
Student of AndMI
Shokirova S.A.
Student of AndMI
Andijan Republic of Uzbekistan
E-mail: komilov_nasibullo@mail.ru

VIIK 004:681.3

THE EFFECT OF ORGANIZATION OF VIRTUAL LABORATORY EXPERIENCE FROM
PHYSICS

IOPEKT OPTAHU3ALIMUA BUPTYAJIBHOI'O JJABOPATOPHOTI'O OIIBITA OT ®U3UKHU

Annotation: Today, the computer is rapidly penetrating all areas of our lives. It is no secret that
many different professionals, entrepreneurs, and creators have been using the computer in their workplace to
create wonderful miracles. It is well-known today that it is impossible to imagine the future without it. Its
capacities are increasing day by day, so it has become one of the most trusted friends in the business, at
home, and even in holidays. In recent years, the accelerated development of computer technology in the
development of science and technology has led to the creation of new information technologies and their
intensive development. In this article | have tried to concentrate on the virtual laboratory for students.

AnHoranusi: CerogHsi KOMITBIOTEp OBICTPO MPOHMKAET 4Yepe3 Bce 00JacTH HammMx ku3He. He
CCKpPCT, YTO MHOI'HC pPa3INYHbIC HpO(I)eCCI/IOHaJ'IBI, OpCANPpUHUMATCIIN MW CO34aTCIIM HCIIOJIb30BaAJIU
KOMITRIOTEp Ha CBOEeM pabodeM Mecte. HeBo3mokHO BooOpasuth Oymymiee 0e3 Hero. Ero momHocTH
YBCIMYUBAOTCA ACHbL 3a JHEM, TaKUM 06pa30M, 9TO CTAJIO OAHHMM H3 IIOJb3YIOHIUXCS HanOOJIBIIAM
AOBCPpUCM B 6I/I3HCCG, AaoMa, W JaXe B IIPAa3JHUKH. B MOCJICAHUC TO0Abl YCKOPCHHOC PpPa3BHUTUC
KOMHLIOTepHOfI TCXHOJIOTUH B PAa3BUTHH HAYKH U TCXHUKHU ITPHUBECJIO K CO3AAHNIO HOBBIX I/IH(l)OpMaLII/IOHHLIX
TEXHOJIOTUH U UX HHTCHCHBHOMY Pa3BUTHIO. B »TOoll cTathbe g ImONIBITANICS CKOHLCHTPHUPOBATLCA Ha
BUPTYaJIbHOM J1a00paTOpuu JIsl CTYICHTOB.

Key words: computer technology, practical application, electronic versions of textbooks, electronic
textbooks, electronic models, virtual models of events and processes, testing programs, virtual laboratory,
mathematical modeling. optimization of processes or objects, and calculations.

KiaroueBhble ciioBa: KOMIIBIOTCpHAA TCXHOJIOI'H:A, ITPAKTHYCCKOC IIPUMCHCHUC, SJICKTPOHHBIC BEPCUU
y4€OHUKOB, JJIEKTPOHHBIX YUYEOHMKOB, D3JIEKTPOHHBIX MOJENIel, BUPTYyaJbHBIX MOJEIEH COOBITUH U
IponecCoB, IPOBEPsAA IIPpOrpaMMbl, BHUPTYAJIbHYIO na60paT0pH}0, MAaTeMaTUICCKOC MOJCINPOBAHUC.
OIITUMHU3alUs ITPOUCCCOB NN 00BEKTOB U BLIYUCIICHUM.

In recent years, the accelerated development of computer technology in the development of science
and technology has led to the creation of new information technologies and their intensive development.
New information technology, in turn, enters and is used in all areas of science in the fields of economics,
astronomy, physics, mathematics, chemistry and even physiology. The expansion of the Internet and the
increase in the number of Internet services make a significant contribution to the development of scientific
technical development. New information technologies have become widely used in the educational process.
Particularly, electronic textbooks, various programs have been used in the learning process. This has
resulted in the creation and development of new pedagogical technologies.

At the present stage of development of scientific technique, the growth of modern media and access
to educational systems, and their practical application, will undoubtedly increase the effectiveness of the
course.

Unfortunately, not all educators working in education systems use modern information technologies.
This is because in the course of the lesson the method of modern information technology is not developed in
all directions.

The use of information technology in the education system, especially for teaching physics, includes
electronic versions of textbooks, electronic textbooks, electronic models, virtual models of events and
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processes, testing programs and virtual labs for laboratories, to enhance their interest in physics, deeper
understanding of phenomena and distance learning and independent learning. One of the major problems of
physics education is creation of vitro laboratory labs one of today's urgent problems.

Modern, technology has been used to upgrade the content of traditional education in today's
educational system, radically change the teaching and learning process, and increase the effectiveness of
new learning The course is a transition period. In order to improve the efficiency of the lesson, the teacher
must first define the goals and distinguish between non-traditional and traditional lessons.

The aim of the non-traditional lesson is to introduce innovations in teacher and student activities, use
interactive methods in teaching science, improving laboratory skills in a more meaningful, interesting and
understandable manner, to provide students with a fast and effective assessment.

Laboratory work is essential to the study of physics. Also, doing laboratory work on physics is a
prerequisite for providing students with the knowledge they need. The problem of increasing the
effectiveness of laboratory training in the learning process is complex and versatile. The solution needs to
take into account a number of specific features of laboratory training. The most important of these is to
enhance students' creative abilities by practicing theoretical knowledge, and it is quite natural that any
knowledge may be erased after a certain period of time. Virtual laboratory in the learning process aims to
strengthen theoretical knowledge programs and virtual labs for laboratories, to enhance their interest in
physics, deeper understanding of phenomena and phenomena, and distance learning and independent
learning. One of the major problems of physics education is creation of vitro laboratory labs one of today's
urgent problems.

In order to strengthen theoretical knowledge, using virtual laboratory classes in the learning process
can solve the problem of creativity of students, interest in science and the problem of increasing knowledge.
For this purpose, a student must be able to properly choose the forms, methods, and tools of the laboratory's
physics.

In laboratory work, students should be able to use laboratory equipment, devices correctly, and work
independently and actively participate, with the help of information technology. It is also important to have a
fictitious experience, and have the opportunity to experiment with abstract thinking through information
technology. Rapid processes are slow and vice versa, while faster monitoring is one of the achievements in
using information technology.

The quality of the educational process is just the process of teaching information technologynot only
in practice, but also in the use of modern information technologies, when used correctly and effectively in
the context of the problem solving and laboratory work. The concept of "virtual laboratory" is to describe a
set of hardware and software tools that are added to a simple computer, allowing you to work on your
computer using a component virtual device (like a simple electronic device). An important part of the virtual
instrument and virtual laboratory is a graphical user interface with a user-friendly graphical interface (which
provides a user-friendly, interactive mode of communication with the computer), a graphical menu system,
is calculated. Learning Virtual Laboratory is an end-to-end software product that has its own peculiarities
and uses modern concepts to design large software systems that are automated and designed to improve
project efficiency. The virtual learning laboratory is based on a practical package of practical applications in
the lab or their industry analogues. The main focus of their creation is typically focused on mathematical
modeling, optimization of processes or objects, and calculations. The Virtual Laboratory consists of
animation shows, as well as layout, brief overview and glasses for testing. The most important novelty of the
virtual laboratory is that it has the capability to carry out experiments that have not been able to carry out
some experiments in physics departments so far. We hope that the promotion and popularization of such
virtual laboratories will make a worthy contribution to the implementation of the National Qualification
Program.

References:

1. The Law of the Republic of Uzbekistan "On Education". // Barkamol avlod - the foundation of the
development of Uzbekistan. - T. Sharq. 1997.

2. B.Batirov, N.Komilov. "The ability to calculate the speed of free fallback using advanced
software”. Collection of scientifically-practical conference articles “Innovative Development Problems:
Science, Education and Production Partnership”. And November 24, 2016.
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VIIK 621.3
ENERGY SAVING METHODS
SHEPTOCBEPETAIOIIME METO/IbI

Annotation: Interest and use of non-traditional and renewable energy sources in our country is
becoming increasingly popular in unprecedented hues. Investments of foreign and international banks are
being introduced for the construction and use of energy facilities for non-traditional and renewable energy
sources. The main goal of energy saving is the use of energy resources more efficiently through the
implementation of measures that can be carried out technically feasible, economically justified and
sociologically and environmentally friendly. To do this, natural resources must be provided with a high
energy coefficient of useful work in the range before consumption from the extracted one. The goal of
energy economics is to reduce the amount of energy that corresponds to the national unity of gross product
production. During the current world financial and economic crisis, there is a decline in production, an
aggravation of the crisis, a deterioration of the living conditions of the population.

AHHOTaIlI/lfl: I/IHTepec N HCIIOJIB30BAHUC HCTPAAWIUMOHHBIX M BO300HOBIISIEMBIX HMCTOYHHUKOB
SHEPruu B Halleld cTpaHe HpuoOpeTaeT Bce OOJNBILIYI0 MOMYJSIPHOCTh B OeCHpeleNeHTHBIX OTTEHKAaX.
BBOI[?[TCSI HWHBCCTULIMN HWHOCTPAHHBIX W MCKAYHAPOIHBLIX OaHKOB A CTPOUTEIIBCTBA U HCIIOJIB30BAHHA
OHCPIrCTHYCCKUX 00BEKTOB HCTpAaJUIINOHHBIX U BO300HOBI/IIEMBIX UCTOYHUKOB OHCPIUH. OcHoBHOH I ECJIBIO
sHeprocoepekeHus sBisgeTcs: 6osee A3PPEKTUBHOE HMCIOIB30BAaHHE SHEPTOPECYPCOB 3a CUET peaTn3aluu
MepoanHTI/Ifl, KOTOPBIC MOTYT OLITH OCYHICCTBJICHBI TCXHUYCCKU OCYHICCTBUMBIMH, 3KOHOMHYCCKU
000CHOBAHHBIMHU U1 COIUAJIBHO U DKOJOI'M4YE€CKU YHUCTBIMU. }lﬂﬂ 9TOro NpUpOAHBIC PECYPCHI JOJIKHBI OBITH
o0ecIie4eHsl BBICOKHM OHCPIrCTHYCCKUM KOI)(I)(I)I/ILII/IGHTOM MOJIC3HOI'0 TpyHda B AWAIIA30HC 0 HOTpe6HeHHH
oT I[OGBITOFO. I_IGJII)IO OKOHOMHKH OHCPICTUKH SABACTCA CHHKCHHEC KOJIMYCCTBA OHEPIHUH, KOTOPOC
COOTBCTCTBYCT HALIMOHAJIBHOMY CAWUHCTBY IIPOU3BOACTBA BaJIOBOI'O0 IIPOAYKTA. B nepuoa HBIHCHIHCTO
MHPOBOTO (PMHAHCOBO-3KOHOMHUYECKOIO KpU3Kca HaOJI0/1aeTcsl craj MpoOU3BOACTBA, 00OCTPEHHE KpU3HCa,
yXyameHue YCJIOBI/Iﬁ JKU3HU HACCIICHUA.

Key words: non-traditional and renewable energy, gross product production, “the global financial
economic crisis, reduction of energy wasting, heating, hot and cold water transfer, creating an artificial
climate, generators, high-temperature gas reactors, reactors, energy-saving program.

KiaroueBbie ciioBa: HCTpaAUuIMOHHAsA H BO300HOBIIsIEMAsT OHCPICTHKA, IIPOU3BOACTBO BaJIOBOI'O
MpoayKTa, " MUPOBOW (PUHAHCOBO-3KOHOMHUYECKHUI KPU3UC, CHIKEHUE SHEPro3aTpar, OTOIUIEHHE, Iepeaya
TOpH‘-IGfI u XOJ'IOI[HOfI BOABI, CO3MAaHUC HCKYCCTBCHHOI'O KJIMMAaTa, I'CHCPATOPBI, BBICOKOTCMIICPATYPHBIC
ra30BbI€ PEAKTOPHI, PEAKTOPBI, POTpaMMa IHEPTrocOepeKeHUs

The first president of the Republic of UzbekistanA.One of the ways to reduce the impact of the crisis
in the booklet called "the global financial economic crisis, the ways and measures of its elimination in the
conditions of Uzbekistan", " the further strengthening of the competitiveness of our economy, the raising of
population well-being is largely dependent on how we use our existing resources, first of electricity and
energy resources." Types of energy-saving. Economic growth is associated with the growth of energy
consumption in all aspects. The cost of energy depends on how much energy is used in the last stadia. Price
determination should serve as an important factor in energy saving. The cost of energy is necessary to come
out according to the following factors: the burning heat of the fuel, in addition, it is necessary to try to
effectively use energy resources. Increasing the cost of energy, it is worth trying out the ways of bringing
energy supply and energy consumption together, looking forward to new technological solutions and
implementing them into production. The governments of the countries must adapt to the mechanism of the
market economy and take measures to stimulate effective use of energy.
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The government can implement policies that include the following measures:

1) reduction of energy wasting;

2) stimulation of energy-saving technical solutions;

3) compression of one type of energy resources with another type of energy;

4) limit the production of products that consume a lot of energy (restriction);

5) introduction of national standards for energy-consuming devices into force;

6) to provide funds for scientific research on non-traditional and other energoresurses.

It is possible for the government to adopt laws on saving electricity, encourage conducting activities
with some incentives in funds and tax payments. For example, it is necessary to introduce production for the
industry. The energy economy should stimulate structured programs for the production of domestic
equipment. It is necessary to carry out combined heat and electric power generating works. This will save a
lot of energy on the work. Moving from industrial enterprises should expand the use of low-explosive heat,
for the second time in central heating systems. According to preliminary estimates, about 11% in metallurgy,
sellyulyuyus 4-12% in the paper industry, 8% in the production of ceramic and glass products, while in the
production of aluminum — 6% can be energy-saving. The development of Transportation is highly dependent
on petroleum products. Therefore, the measures taken from transport to the economy of energy will lead to a
very large fuel savings. To do this, it is necessary to increase the chance of fuel economy of cars and reduce
fuel consumption. A large amount of energy is spent in buildings: heating, hot and cold water transfer,
creating an artificial climate, etc. It is necessary to introduce materials and equipment for the construction of
construction sectors, improved types of construction equipment, building buildings and equipment for
energy economy. It is necessary to carry out a thermostatically controlled arrangement of temperature in
buildings. In order to raise the economy of energy supply, it is possible to make radical changes only in the
future. To do this, of course, it is necessary to master the fuel elements and have developed new
technologies and processes. Fuel technologies are these-magnetoyrodynamic generators, high-temperature
gas reactors, reactors and thermoynadro reactors, which are quickly based on neutrons. A large part of
energy saving is carried out in the process of gradually implementing improved technologies. In order to
implement the energy-saving program for life, it is necessary to raise the consumer with economic, energy
prices and to provide him with funds for savings, to be interested in the way of granting privileges, to
provide funds for energy research and establish international cooperation.

Used literature:
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4. Decree of the president of the Republic of Uzbekistan "on measures for further development of
alternative energy sources” Ne 10(562) on March 11, 2013. Collection of legislation of the Republic of
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3KBUBAJEHTHOCTD HIOUCKA OIITUMAJIBHBIX 3HAYEHUH PET'YJIUPYEMBIX
ITAPAMETPOB ITP MUHUMU3BAIUU ITIOTEPb MOIITHOCTH B JIEKTPUYECKHUX
CETHAX

EQUIVALENCE OF FINDING OF OPTIMAL QUANTITIES OF CONTROLLABLE
PARAMETERS AT MINIMIZING OF POWER LOSSES IN ELECTRICAL NETWORKS

AHHOTanus: B ctaThe NpUBOIUTCS pe3yIbTaThl UCCIIEI0BAHUI 1O ONPEAEIEHUIO SKBUBAJIEHTHOCTU
HaXO0XICHUA OIITHUMAJIbHBIX 3HAUEHUH HaIIps’KCHUA, peaKTHBHOfI MOIITHOCTHU Yy3JIa U KOB(i)(i)HL[I/IeHTa
TpaHchOpMaIK MOBHIIIAIONMIETO TpaHchopmaropa, 00eCIeYNBAIONINX MHUHUMAIbHBIC MOTEPH AKTUBHOM
MOIIHOCTU B JJICKTPHYCCKUX CCTIX. I[aHBI PE3YIbTATBI PACUYCTHBIX OSKCICPHUMCHTOB HAa KOHKPCTHOM
IpUMEPEC, II€ MOKasaHa OJJUHAKOBOCTDb OIITUMAJIBHBIX PEKHUMOB 110 ICPCUHUCIICHHBIM IMMapaMETpaM.

Abstract: In the article the results of research on determining of equivalence of finding of optimal
quantities of bus voltage, reactive power and transformer coefficient of step-up transformer, which provide
the minimum of power losses in networks are presented. The results of calculating experiments in example,
where the equality of optimal regimes on abovementioned parameters are given.

KinmoueBLle cioBa: OHTI/IMI/BaI_[I/ISI, MUHUMU3AUA TIOTCPb, SKBHUBAJICHTHOCTD, ONTUMAIBHBIN
pexum, mapamMeTp, ONTUMaJIbHOE INITAHUPOBAHUE, OLIEPATUBHOE YIIPABJICHUE.

Keywords: Optimization, minimization of losses, equivalence, optimal regime, parameter, optimal
planning, operative control.

O):[HOI71 N3 OCHOBHBIX 3a/la4, pCIIaCMBbIX IIPH INIAHUPOBAHUU U OINICPATUBHOM YIIPABJIICHUU PC)KUMAMU
aleKTpodHepreTuyeckux cucteM (29C), sBIsEeTCA ONTUMHU3AIUS PEKUMOB UX  CETEH. Ona
npeaycMarpuBacT MUHHMHU3AIUIO IIOTECPb aKTUBHOH MOIIIHOCTHU B I[Ol'[yCTHMOfI o0iactu PEKUMOB
anektpuyeckot ceru IDC. Ilpu s3ToM ompeaensioTcs ONTUMAlbHBIE YPOBHU HAIPSDKEHUH B
KOHTpOJUpyeMbIX Toukax DOC, peakTUBHBIE MOIIHOCTH MCTOYHHKOB M KO3 (UIMEHTHl TpaHCPOpPMALUU
perynupyeMbpIX TpaHCPOpPMATOpOB, OOECTIEUMBAIOIIUX MPHUHYIUTEIFHOE SKOHOMHYHOE pacrpesieiieHrue
IIOTOKOB MOH.IHOCTGﬁ B KOHTYpax BHCKTqueCKOﬁ CCTH. I/ICXO,ZLHLIMI/I JaHHBIMH SABJIAKOTCA AKTHUBHBIC U
PEaKTHUBHBIE HATPY3KH BCEX Y3JIOB, & TAKKE aKTUBHbIE T€HEPUPYEMbBIE MOLITHOCTH 3JIEKTPOCTAaHIMI. B uncio
3aJaHHBIX MapaMETPOB BXOJAT TAKIKE MUHHUMAJIBHO U MaKCUMAJIbHO BO3MOYKHBIC 3HAYCHUA PETYIUPYCMBIX
mapaMETpOB M HCEKOTOPBLIC HX (i)}’HKIII/II/I, KOTOPBIMU ONPECACTIAIOTCA oOactu JOIMYCTUMBIX PCKHUMOB
3JIEKTPUYECKOM CETH.

PaccmatpuBaemas 3amaua ontuMu3anuy (opMyIHPYETCs CIETYIOMNUM 00pa3oM:

MHWHUMH3NPOBATH (1)y'HKI_II/II/I CYMMApPHBIX ITOTEPb aKTUBHOH MOIIHOCTHU B 3JICKTPUUICCKUX CCTAX
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n
n=Y P —min (1)
i=0
IIPY BBITIOJTHEHUU YCIIOBHIA:
a) OajaHca MOIIIHOCTEH B y3/ax:

W, =P -P =0, iel+H;

. _ _ (2)
W' =Q -Q =0, iel,+H
0) peXMMHBIX U TEXHUYECKUX OrpaHHMYCHHN B (hOpME HEPABEHCTB:
U <U; <U, .., iel+H; 3)
QiminSQi S(?i,max; iel’-17; (4)
K1::| min < I<"I'l < K':I'Ilmlm , I e-I-K : (5)
KTI min < KTI < KTI max
leinSPISPImax’ IELP; (6)
IImingllgllmax ! IEI—I; (7)

I N- 4UCIO Y3JIOB B IEKTPUYECKOW ceTu; FH, I’ - MHOKECTBO HAarpy304HbIX U I€HEPaTOPHBIX
y3JI0B (32 UCKJIIOUEHHEM OaJaHCHUPYIOLIEro y3J1a), COOTBETCTBEHHO; /1 - MHOKECTBO I'€HEPATOPHBIX Y3JIOB,
pEaKkTUBHbIE MOIIHOCTH KOTOPBIX Heperyiupyemble; 71, - MHOXECTBO BETBEH, COJEprKaIIux
TpaHchopMaTOphl C peryaupyeMbiMu KoddduimentamMmu Tpanchopmanuu (B o0IIeM ciaydae ¢ MpoJ0JbHO-
MONEpPEeYHbIM perynupoBaHuemM); Lp, Lj — MHOXECTBO BETBEH, B KOTOPBIX KOHTPOJUPYIOTCS IOTOKH

akTuBHBIX MomHocteil u Toku; P, Q. , P, Q.- pacyernsie u 3aqaHHbIe 3HAYCHUS AKTHBHOM M PEaKTHBHON

MOIIIHOCTEH i-T0 y371a, COOTBETCTBEHHO.

PaccmarpuBaemasi 3aadya OTHOCHUTCS K KJAacCy CIIOKHBIX 3aad HEIMHEWMHOIO MaTeMaTH4eCKOTro
IporpaMMHpoBaHusi. B HacTosiee Bpemst HanOoJiee pacpOCTPaHEHHBIH MMOAX0/] IpU €€ pelleHMH OCHOBaH
Ha pa3/ieleHHe Mpolecca PEIICHUs Ha LUKIbl WUTEpaluid, B KaXIOM H3 KOTOPBIX BBINOJIHAETCA IIar
ONTUMU3ALMH U PACYET YCTAHOBUBLIETOCS PEXKUMA ANEKTPUUECKOi ceTH [1-4]. B mmpoko npumeHseMbIx Ha
IIpaKTUKE anropurMmax [2, c¢.346-357] onTtumuszanus OCYLIECTBIISIETCS T'PAJAMEHTHBIM METOJOM, a PacyeT
YCTAHOBMBILETOCS peKMUMa JIEKTpU4ecKoi cetn — MetooM Herotona-Padcona. Otu anropurMel obiaanaror
PAIOM MPEUMYLIECTB, XapaKTEPU3YEMBIX, B OCHOBHOM, IIPOCTOTOM, BO3MOXHOCTBIO JIETKO YYHUTHIBATb
MIPOCThIE U CJIOXKHBbIE OrpaHWyeHHs. BmecTe ¢ TeM, MX HENb3sl CUMTATh COBEPIIEHHBIMH. (CXOIUMOCTb
UTEPALMOHHOTO TIPOLIECCA BBIUMCIICHUS SIBISIETCS MEAJIEHHOW, a WHOIZA, NMPU ONTHUMHU3ALMHU PEXUMOB
CJIOKHBIX 3JIEKTPUYECKHUX CeTeil ¢ OONBIIMM KOJIMYECTBOM Y3JIOB U OIPAaHMYEHHUSIMHM B BUJAE PABEHCTB U
HEpaBEHCTB, HEHAAEKHOH. Takue HEeIOCTaTKH, HEJONMYCTHUMbIE NPU KPATKOCPOUYHOM IUIAHUPOBAHUU U
OIEPaTHBHOM YyTIPaBICHUH PEKUMaMH JIEKTPUUECKHUX CETEH, MOKa3aHbl, B YaCTHOCTH, B paboTte [3, ¢.58-61]
Ha KOHKPETHOM IIpUMEPE ONTUMHU3ALUU PEKUMOB JJIEKTPUYECKUX CETEH 110 HANPSDKEHUSM Y3JIO0B.
[lepeuncnenHble TPYAHOCTH CBSI3aHbl, B YAaCTHOCTH, C Pa3HOMACIUTAOHOCTBIO ONTHUMM3HPYEMBIX
napameTpoB. B cBs3M ¢ 3TuM, 3aM€Ha ONTUMU3ALMU 10 TEPEYUCIECHHBIM BBILIE ITApAMETPAM C MEHBLINM
KOJIMYECTBOM OOOOIIEHHBIX MapaMeTpoB, IPHU ONTUMAJIBHBIX 3HAUCHHUSIX KOTOPBIX O0ecredrBaeTcs
MUHHMYM CYMMAapHBIX ITOT€Ph aKTUBHOW MOIITHOCTH B JIEKTPHUUYECKUX CETAX BBI3BIBACT OCOOBII HHTEPEC.
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115 kB
| s.92+22760m 1 3,05+j18,750m | 2 | TR
o | o.000106 cwm 0,00013 Cwa 1,6+j56 Om
0,0 X/
$3=35+]15 $2=25+]10

3,16+16,74 Om

3,4+13,05 Om
0,000158 Cm

0,000078 Cra

$3=25+]10 MBA

Pucynok. Cxema uccienyemMoin 3IeKTPUIeCKOr CeTH

B nanHo#t paboTe C 1eNnbl0 BBISBICHHS TaKOro 000OIEHHOTO MapaMeTpa MPUBOAUTCSA Pe3ybTaThl
HCCTIEZIOBAaHUSI aBTOPAMU PKBUBAJICHTHOCTH TMOWCKA ONTHUMAIBHBIX 3HAYECHUN PEryJIUPYEMBIX MapaMeTpoOB,
T.. PEAaKTMBHOW MOIIHOCTH Yy3JIa, HAMPSDKCHHS y37a W KodpdummeHTa TpaHcGOpMaIiy MOBBIIIAOIIETO
TpaHnchopmaTopa B y3Ie.

OnTuMuzanus No OTAEIbHBIM MapaMeTpaM OCYILECTBIICHA MO aIrOpUTMaM, OMUCaHHbIM B [4, ¢.113-
153].

UccnenoBanusi BBINONHEHBl, B YACTHOCTU, Ha IMPUMEPE SJIEKTPUUYECKOM CETH, CXeMa KOTOpOu
npeAcTaBieHa Ha pucyHke. OcCyliecTBleHa OTACNbHAs ONTHUMH3ALUS IO HANPsHKEHUI0, PEaKTUBHOM
MOIIIHOCTH y371a 4 ¥ K03 PuIreHTy TpanchopMaliiy MOBHIIIAOIIETO TpaHcPopMaTopa B 3TOM y3II€.

B Ttabmune 1 nmpuBeneHnl pe3ysibTaThl pacue€Ta HCXOJHOTO YCTAHOBHUBILIETOCS —peKHUMa
ANEKTPUYECKON CETH.

Tab6nuna 1. ITapameTpsl HCXOAHOTO YCTAHOBUBLIETOCS peXKUMa 3JIEKTPHUUECKON CETH.

Homep Ui, kB 0, pan. P, MBt Q, MBAP
y3ia, |
0 115,0 0,0 -30,610 -14,980
1 111,130 -0,0499 35,0 15,0
2 111,980 -0,0333 0,0 0,0
3 110,573 -0,0564 25,0 10,0
4 10,669 0,0981 -30,0 -12,0
CyMMapHbIe NOTepU aKTUBHOM MOITHOCTH B 3JiekTpuyeckux cersax: 0,610 MBt
[Ipy  onTUMHM3aIMK MO HAMNPSHKEHUIO Y3la KodpduimeHt Tpanchopmanuu TparchopmaTopa

MPUHUMAJIM KaK MOCTOSHHBIA U paBHbIM Ha 3HAYeHHE, IPUBEIEHHOE HA PUCYHKE, & PeaKTHUBHAsI MOIIHOCTb
y3J1a KaK 3aBHCHMas MepeMeHHas. A TpU ONTHMM3ALMU 1O PEAKTUBHOW MOIIHOCTU TOXE KOA(PPHUIIMEHT
TpaHchopMalMy NTPUHUMAJIACh KaK MMOCTOSHHBIN, a HaNpsDKEHUE y371a — Kak 3aBUCHMOE repeMeHHoe. [Ipu
BBITIOTHEHUM ONTUMHU3AIMU 1O Kod(hduumeHty TpaHchopMaluyd MOBBIMAKONIETO TpaHchopMmaTopa
HampspKEHWE y3Jla NpUHUMaIoch paBHbIM Ha 10,5 kB, a peakTuBHasi MONIIHOCTh — Kak 3aBHUCHMAas

MepeMeHHas.
B Ta6m/1ue 2 IMPUBOAUTCA PE3YJIBTATHI OIITUMU3AHUU PCIKUMA BHGKTpI/IquKOﬁ CCTU 110 HAITPAKCHHUIO
y31a 4.
Ta6numa 2. [TapameTpsl ONTUMAIBHOTO PEKUMA AIEKTPUIECKON CETH 10 HANPSHKEHUIO y37a 4.
Howmep y3na, i U;, kB d, pa. P, MBt Q, MBAP
0 115,0 0,0 -30,588 -8,665
1 112,390 -0,0513 35,0 15,0
2 113,839 -0,0361 0,0 0,0
3 112,113 -0,0581 25,0 10,0
4 11,100 0,0873 -30 -18,397
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‘ CyMMapHbIe TOTepH aKTUBHOM MOIITHOCTH B dJIeKTpuueckux cetsax: 0,588 MBT ‘

B Tabmuie 3 mpuWBEICHBI OCHOBHBIE PEXHMHBIC TapaMeTpPbl M CyMMapHBIE IOTEPH aKTUBHOMN
MOIITHOCTH, TOJNYYEHHbIE B pE3yJbTaTe OTACIBHONH ONTHMHU3AIUU PEKUMA DICKTPUYECKOH CETH 110
HaIpPsDKEHUI0, PEaKTHBHON MOIIHOCTH y3J1a 4, a TakkKe 1Mo KO3PPUIIMEHTY TpaHCHOpMAITH TOBBIIIAIOIIETO
Tpancopmatopa. CiieyeT OTMETHT, OCTAIbHBIEC MTApaAMETPhI PeKUMa BO BCEX CIyYasX MOTYYaIUCh TAKUMU
’Ke, 4TO U B TabauIe 2.

Tabnuma 3. Pe3ynbpTaThl ONTUMU3AINE PEKUMA MIEKTPHUECKON CETH 10 OTIACIBHBIM PETYIHUPYEMbIM
rmapamMeTpam.

OnTuMusupyembiit Us, kB Q4 , MBAP K24 7w, MBT
napamerp
Ucxoonwvui pesicum 10,669 -12,0 11,0 0,610
Us, kB 11,100 -18,397 11,0 0,588
Q4 , MBAP 11,100 -18,387 11,0 0,588
K24 10,5 -18,392 11,629 0,588

ComnocTtaBuB 3TH pe3yibTaThl, yOeAMMCS B TOM, UYTO ONTHMAJbHbIE PEXHUMbI MO OTICIBHBIM
rnapaMeTpaM OJMHAaKOBbIE. OJTO IOKa3bIBa€T BO3MOXXHOCTH ONPEICIICHUS ONTUMAIBHOIO peXUMa
JNMEKTPUYECKOM CETH BBINOJIHAS ONTUMHM3ALUH 110 OJHOMY M3 PEryJMPYyEMBIX IapaMeTpoB. A 3TO cO34acT
JIOTIOJTHUTEIbHBIE BO3MOXKHOCTH JUISI TOBBIIEHUS 3((EKTUBHOCTH aITOPUTMOB ONTHMH3ALUU PEXKUMOB
INEKTPUUYECKUX

BriBoabI.

1. Tlouck ONTHUMAJIBHBIX 3HAYEHUH pEaKTHMBHOM MOIIHOCTH M HANpsHKEHHUA Yy37la, a TaKxke
KOMIUIEKCHOTO Kod(duumeHTa TpaHCPOpManny TOBBIIIAIOIIEr0 TpaHchopMaTopa B y3lie SBISETCS
SKBUBAJICHTHBIMH.

2. DKBHUBAJICHTHOCTh ITIOMCKAa ONTHUMAJIBHBIX 3HAYEHUH Y3JIOBBIX PETYJIHPYEMBIX IapamMeTpoB
CO3/a€T BO3MOXXHOCTb BEICHMSI ONTUMHU3ALMU IO OAHOMMEHHBIM Y3JIOBBIM IIapaMeTpaM. OTO MOBBIILIACT
HAJEKHOCTH CXOJIMMOCTH UTEPATUBHOTO MPOIECCa ONTUMH3ALIH.
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