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JOKJIABI KOHO®EPEHIIMU HA PYCCKOM A3bIKE

CEKIIHS 1.

I'OPHASA U CTPOUTEJIbHASA TEXHHUKA
N TEXHOJIOI'MHU

UCCJENOBAHME MNOAXOA0B MOJAEPHU3 ALY
MOCTOBBIX KPAHOB

Ocemposé Makcum Apmemosuu

cmyoenm,

Kageopa «Hazemnvie mpancnopmuo-mexnonocuiecKue cpeocmeaay,
Poccuiickuii ynusepcumem mpancnopma,

P®, 2. Mocksa

BBeaenue

B HacTostiiee BpeMs CyImiecTByeT pa3lINyHOe MHOXKECTBO THIIOB MOCTO-
BBIX KPaHOB.

MocToBO#l KpaH NpencTaBisieT CO0OH Ipy30MOJBEMHBIH MEXaHH3M,
KOTOpBIA IepeMeliaercs Mo MoAKpaHoBOMY IyTu. HasnaueHunem mocToBOro
KpaHa SBJISICTCS BBIIIOJIHEHHE ITOIPY30YHO-PA3TPy30UHBIX paboT B 1exax Mpo-
MBIIIJICHHBIX Hpe}ll'[pHHTHﬁ, Ha OTKPBITBIX M 3aKPBITBIX CKJIaJaxX, a TaKXKeE
MOHTaXXHBIX Y4acTKax.

Kaxplit THI KpaHOB NpeAHA3HAa4YeH U1 BBIIOJHEHMS CHELUaIbHBIX
BHJIOB PadoT.

MocToBBIE KpaHbl UMEIOT PsIJ IPEUMYIIECTB, TAKUX KaK:

MPOCTOTA U JIETKOCTH B 00CITY)KNBaHNHY;

BBICOKAsl HAZIEKHOCTh U YCTOHYUBOCTD KpaHa;

OoJpIIast BEICOTA MOIBEMA TPy3a (MOXKET TOCTUTATh 10 36 METPOB);

6oJbIIast rpy30M0IFEMHOCTE OTHOCUTENHHO APYTHX BHIOB KPAHOB;

JONTOBEYHOCTh U O€30I1aCHOCTD.

Ho Taxxe MOCTOBBIE KpaHBI UMEIOT psif HemocTaTkoB. OCHOBHAs MpoO-
61ema OONBIIMHCTBA KPAHOB 3aKIFOYAIOTCS B JOCTATOYHO MAaJOW IPYy30MO/b-
€MHOCTH TIpY OOJIBIION Macce 1 OOJIBIINX TabapuTax caMuX KOHCTPYKITAH.



Pucynok 1. Mocmogoii 00nobanouHblii Kpau

B naHHOM cTathe MBI PACCMOTPUM BAapUAHTHI 10 ONTHUMH3ALMHA U yTyd-
IICHUIO PA3IMYHBIX TUIIOB MOCTOBBIX KPAHOB.

Coaep:xanue padoThl

B kauecTBe mpumepa BO3bMEM KpaH MOCTOBOM JBYXOalOYHBIH OT
komnaHuu « WERKER».

JByx0anounsie mMocroBbie kpanel WERKER mnpennaznauensr s
NOTPY3KU U pasrpy3Ku I'Py30B B CTPOUTENBCTBE, LEXaX, CKIANaX, 3aBOJAX.
MoskeT Tax k€ UCTOJIL30BaThCs HA OTKPBITHIX TUIOMIAIKaX U B 37aHMsIX [4].

Tabauuya 1.
TexHuYecKHe XapaKTePUCTUKHU KpaHa
Ne | I'/m, ITponer, |ba3akpana,| Bsicora Macca MomHocTb,
KI M MM KpaHa, MM | KpaHa, KT kBT
1] 16.0 225 4200 2300 18700 18

Pucynok 2. Kpan mocmoesoii 0syxoanounsiii WERKER-DBC




Kparm MocToBO# 3neKkTpHuecKHil NBYXOaJOUYHBIN HEOOXOOUM IS
MogseMa M TIepEeMEIICHIs Ta0apUTHBIX TPY30B Ha CKJIAJaX, TMPOMBIIUICHHBIX
npennpusaTiax. CKOpOCTh MOJbEMa T'py3a 3aBHCHUT OT TPY30I0IBEMHOCTH
KpaHa ¥ HaXOAWTCS B TpaHmnax 2,4-24 merpa B MHHYTY. BeicoTa mogpema
rpy3a cocraBisier 30 merpoB. Ecim mimHa mponera cocrtaBiser Gonee 16
METpPOB, TO WCTIOJNB3yeTcs nepdopupoBaHHas OaiKa IS YCHICHUS KOHCTPYK-
UM

Cpok ciry0bl kpaHa cocTasiseT 10 20 JeT Npy YCIOBUM NPaBHIBHOTO
obcmyxuBanus. Takxke BaXXHYIO POJIb UTPACT TPAMOTHBIN MOHTaX U PEryJsip-
HBIM TEXHUYECKUH OCMOTP.

Kpan BbImyckaeTcst B OOIIEHPOMBIIUICHHOM HCIONHEHHM U IPHIOEH
JUISL KCIUTyaTaluu B uHTepBane temmeparyp -20-+40 C. [Ipu Heo6xoaumMocTi
KpaH JOMOTHICTCS CIEAYIOIIUMHU CBOHCTBAMHU:

B3prIBO3aMIIEHHOCTE U ITOKapo0e30MacHOCTb,

OrpaHn4uTeIh U aHTHPAaCcKadKa rpysa,

JonoaHUTENbHBIA TOPMO3.

Ho TexHONOTHH HE CTOAT Ha MECTE M €KETHEBHO TOSBISIFOTCS HOBBIC
crocoOBI MOJICPHU3AINH KPAHOB.

[IpocMoOTpeB pa3fiMuHble MCTOUHMKM WU O3HAKOMUBILKCH C HAay4YHOU
JIUTEPaTyPOH, MOXKHO BBIIEITUTH MHOXKECTBO BapHAHTOB YITyUIIEHUI MOCTOBBIX
KpaHOB, HO omnupasich Ha Ham npumep «KpaH MOCTOBOH IBYyXOajouHBIi
WERKER-DBCy, MbI MOXeM MPEI0KUTH CIACTYIONUE BAPHAHTHL:

1). 3aMeHa nprBoOIa KpaHa Ha MOTOP PELYKTOP.

2). 3amMeHa TOKOIO/BO/IA K TEJIEkKKE.

3). YayuuieHve kabuHBI OmiepaTopa.

4). YcTaHOBKA 9aCTOTHOTO Tpeodpa3oBareis.

1). 3amena npuBoJa KpaHa HAa MOTOP PeAYKTOP.

OpHUM 13 BUJIOB MOJEPHHU3ALIMH KPAHOB, SIBJISIETCS] OCHAILIEHUE MEXaHU3-
MOB NEpEMEILEHNS] MOTOP-PEAYKTOPaMH.

DTO CHenualbHBIN OJIOK-y3el, OOBEIMHSIONINN SJIEeKTPHIECKUN JIBUTa-
TeNlb W PEAYKTOpP, MEPEHArONIMi KPYTSIINA MOMEHT HEIOCPEICTBEHHO Ha
XOJI0BOE KOJIECO.

B 3aBucHMOCTH OT KOHCTPYKIIMH, Pa3IHIalOT MOTOP-PEIYKTOPHIL:

[ImaneTapHBIe — UCTIONB3YETCS CUCTEMA MIECTEPEHOK.

[unuaapudeckue (Haubosee MOMyJSIpHEBIE) — ¢ 3y04aToit mepenade.

UYepBsuHbIC — MEXaHU3M MPUXOIWT B JBIDKCHUE Olarofaps BPaIICHUIO
CIeNMaIbHOTO KOJIeca, 3a KOTOPOe IETUIseTCsl YePBSK (BUHT).

CrangapTHasi KOMIUIEKTAlMs KPaHOB IMPEAYyCMAaTPUBAET UCIOJIb30BAHKE
ABTOHOMHBIX JIBUTATeNed M PeayKTOpoB. Takas KOHCTPYKLHMS y37a MpUBOJA
HMEET CYIIECTBEHHbIE HEAOCTATKU. BOT Kb HEKOTOPBIE U3 HUX:

I'poMO3KOCTh ¥ yBETHMUCHHBIC ra0apHTHI.



JlomioTHUTEIbHBIE AETANH COSAMHEHS, TIepeIadm.

Jn1s MHTETpaliy AIIEKTPOIBUTaTeIsl M peayKTOpa MCHONB3YIOT MY(THI,
BBl M T.JI. DTH AJIEMEHTHI HEOOXOIMMO MOAOHMPATh WUCXOAs U3 Kiaccuu-
KaIluy JIBUTATEISI, peaykTopa. bomee Toro, Baiel, My(Tsl U ApyTHE AeTanu, B
CITeICTBUM WHTCHCHBHOM SKCIDTyaTaIllH, IMOIBEPKEHBI M3HOCY, YTO BIICUET
OCTaHOBKY KpaHa M PacXoibl Ha peMOHT [3].

CIOXXHBIM MOHTAX.

CoBpeMEHHBIE MOTOPBI-PEAYKTOPBl HAMPOTHUB, OTIUYAIOTCS BBICOKUMHU
SKCIUTYaTallMOHHBIMUA ¥ TEXHUYECKHUMH XapaKTePUCTUKAMHU:

[IpenenpHast KOMIMAKTHOCTh — 3a CUYET OOBEIUHEHUS B OJTHOM OJioKe
JIBUTATENS M PEAYKTOPA, MEXaHU3M HUMeeT HeOOoIbIle radapuThl.

He3naunTenbHBIN BeC.

Y 100cTBO MOHTaXA.

MoTtop-peaykTop HageBaeTCs Ha OCh IPHUBOJHOTO KOJIeca, KPEIUTCs K
XOIOBOM TEIIEKKE U «3AMMUTHIBACTCS» SJICKTPUIECTBOM.

Bo3MoOXeH TOpU3OHTANbHBIM WM BEPTUKAJIbHBIA MOHTaXK. BbIcOkuil
KII[, mpoaonKuTensHBI CPOK SKCINTYaTAIl|H TIPY MPEPHIBUCTHIX M HEPABHO-
MEpHBIX Harpy3kax. Huskuii ypoBeHb Iiryma BO BpeMsi pabOTEHL.

2). 3amMeHa TOKOMOABOAA K TeJIEKKe.

CrangapTHasi KOMIUIEKTAIMS KPaHOB IMPEAyCMaTPUBAET UCIIOJL30BaHHE
O0OBLIYHEIX THOKHX KaOEIbHEIX TOKOIIOBOIOB.

Jis ynpollieHrss M yBETMUYEHUST HAJEeKHOCTH paboThl KpaHa Mpejyia-
raeTcs 3aMEHa €r0 Ha 3aKPbIThIA TPOJUICHHBINA HIMHONOABO/,.

Pucynox 3. 3akpeimotit mponieiunvlit LiHHON00600

Cucrema 3akpbIThIX TposuieiHbIX muHonpoBonoB (TI) obecnieunBaer
MSITKHH, TIABHBIN HOBOJ IEKTPONUTAHMS K TOJBIKHBIM YacTsIM Pa3IHMIHOTO
IPy30IOBEMHOTO 000pPYOBaHHSA. Y CTAHOBUTH 3aKPBITHIH ITMHOMIPOBOJ
BBITOZHO HE TOJBKO ISl MOAKIIOUEHHS HOBOTO O00OpPYINOBaHHMS, HO U yXKe
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HAXOISIIETOCsT B 9KCILTyaTalllii. JTO COBPEMEHHAsI alIbTEPHATHBA yCTAPEBIINM
CTaJIbHBIM TPOJUIESM YTOJIKOBOTO THIIA, KOTOPBIE HE CIIOCOOHBI 0OECIIEUNBATh
6ecnepeboifHoe TUTaHUE U HE OTBEYAIOT CTPOTHM TpeOoBaHUAM Oe3omac-
Hocr# [5].

IlepeuncnuM OCHOBHBIE MpeUMyILECTBAa cucTeMbl 3akpsiToro TIII,
OOBSICHSIOIINE HEOOXOAUMOCTh €T0 WCIOJIB30BAHMA Ha COBPEMEHHBIX IIpes-
TIPUATHSX, IPOU3BO/ICTBAX:

OTcyTCcTBHE OrpaHUYCHUN IPUMEHEHUS.

[IBX kopo® He moaBep)eH T'HHEHUIO, KOPPO3HH, MPOTHBOCTOMT
TEMIIEPATYPHBIM U MEXaHNYECKUM BOSﬂeﬁCTBHHM.

BHyTpeHHI/Ie QJIEMCHTBI HAACKHO 3alllMIICHBI OT IbIJIN, BOJAbI, I'PA3H.

Takue XxapakTepUCTUKU AENIAI0T CUCTEMY NUTAaHUS YHUBEPCAJIbHOU U
MIO3BOJISTIOT MCTIONB30BATh Ha YIIHIE, B IIEXaX C 0COOBIM PEXKNMOM pabOTHI.

Takxe HWMeeTcs TPOJUICHHBIN IIMHONPOBOJ B KOMIUICKTAI[UH C
oborpeBaromyM KabeseM, 4TO AENAeT HKCINIyaTalus CHCTEMBI BO3MOXKHOM
B YCJIOBHSIX HU3KHX TEMIIEPaTYP.

OKOHOMHYECKAsI IIEIeCO00Pa3HOCTh. Y CTAaHOBKA 3aKPBITHIX TPOJUICEB
JIaeT BO3MOXKHOCTh 3KOHOMHTH 3JIEKTpo3Hepruto. OTCYyTCTBHE COSANHEHUI
MCIHBIX KWJI WJIH MHHHMAJIbHOC KOJIMYECTBO CTBLIKOB, CHOCO6CTByeT COKpa-
INEHUIO COMPOTUBJIEHUA U YMCHBIICHUIO MOTCPh HAIPSIKCHUA.

Bricokast cTeneHp 0€30MacHOCTH — HUCKIIIOYAETCsl BEPOATHOCTD MOPaXKe-
HHS TOKOM. HpI/IMeHeHI/Ie COBpeMeHHOf/'I CHCTEMBI 1IOABOJA IIUTAHUA, JACT
BO3MOXXHOCTb MPOKJIAJAbIBATh JIMHUN 100011 MPOTAKCHHOCTU U TECOMETPHUU
(IpsIMOTIMHEHHBIE, C PaInyCOM ITOBOPOTA).

3aKphIThIE TPOJUIEH SBISIOTCS Oe3aIbTepHATHBHBIM BapHaHTOM TIpH
TIO/IKJTIOUCHUN «IYBCTBHUTEJILHOT0» 000pynoBaHus. Vcronb3oBaHHE AAHHOTO
MeTo/la TOKOMNOABOJA TapaHTHPYEeT OTCYTCTBHE CKAYKOB HAlPsDKEHUS,
3HAYUTENNBHO YBEJIMUMBas CPOK 3KciayaTanuu ['TIM.

3). Yay4yuienue kaGuHBI oneparopa.

HawubGornsmiee pactipocTpaHeHne MOTYYMIH TOPLEBbIe KaOMHBI, KOTOPHIE
KPEIISITCSI C OJJHOM CTOPOHBI MOCTa KpaHa.

KoncTpykumy MOTryT OBITH OTKPBITOTO M 3aKphITOro THma. IlepBbie
NPEUMYIIIECTBECHHO MCIIOJIB3YIOTCA B 3aKPBITHIX TMOMECIICHUAX IIPpU TEMIIEpa-
Type ot +10°C mo +28°C, BTOpBIE — MPU TEMIEPATYPHBIX 3HAYCHHUSX BBHIIIE
+28°C.

KaOuHBI TOMOJTHUTEIEHO OCHAIAIOTCS TETUIOM30JAIIMOHHBIME MaTepHa-
JIaMH, OTOITMTEIEHBIMU NPUOOpPAaMH ¥ KOHAWIMOHEpaMH B 3aBHCHMOCTH OT
yCIOBHH dKCIUTyaTauy. IMeroT paMHy0 KOHCTPYKLUIO.

MeTamIoOKOHCTPYKIMS TIPOXOIUT MECKOCTPYHHYIO 00pabOTKY M MOKPHI-
BaeTCs TPYHT-dMaJbIO, KOTOpas 3alluIlaeT KaOWHYy OT BBII[BETaHMUS,
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BO3/ICHCTBUA Iepenajga TeMIIepaTyp, XHMHYECKHX U MEXaHMYECKHX BO3IEHCT-
Buii [5].

Jnst yaydieHus: BUAUMOCTH OlepaTopa M 00JerdeHus KOHCTPYKLIUH
npeJyIaraeTcs caeaTh OCTEKICHHEe KaONHEL

OcrTekieHne MPOU3BOJUTCS HEOBIOIMMCS CTEKIIOM THUITA TPUILICKC.

OTO MO3BOJHT OOECTICYUTH OTIUIHYIO BUAUMOCT pabodeii 30HEL.

Pucynok 4. Ilanopamnan kaouna onepamopa

4). YcTaHOBKA 4aCTOTHOTO NMpeodpa3oBarelisl.

YacToTHBIN npeobOpa3zoBaTens MpencTaBiaseT co00H COBpEMEHHOE
9NIEKTPOHHOE YCTPOWCTBO JUISl YIIPABICHHS SJICKTPUUECKUMH JIBUTATEISIMHU
KpaHa.

Ero ¢yHKImMoHaNBEHOE NpeaHa3HAYEHUE 3aKII0YAeTCs B M3MEHEHUH
YacTOTHI HANPSHKEHWs, YTO TMO3BOJISIET 00ECHEeUNTh MAKCUMAIBbHO 3((eEeKTHB-
HOE PeryaupoBaHUe CKOPOCThI0 MOTOpa [2].

Hcnonp3yercs 4acTOTHBIN TpeoOpazoBaTellb Ul KpaHOBOTO IPHBO/IA!

[lepemerenust rpy30mOABEMHON TEXHUKU O TIOAKPAHOBBIM ITyTSM B
TOPU30HTAIBHON IIJIOCKOCTH.

JBwxeHus Tenbhepa WK rpy30BOH TEIEKKH 10 MOCTY (TIONepedHON
Oaike) KpaHa.

IToabema/onyckanus rpy3a (BEpTUKAILHOE MEPEMEIIEHUE ).

Monepauszanust ¢ ucnonb3oBaHueM UII BEIMONHAETCS YaCTUYHO WU
KOMILIEKCHO Ha Bce npuBoas! I TIM.

YacToTHBIH NpOTrpaMMHpPYEMbIi IpeoOpas3oBarenb AJsl MPHUBOJA HE
TpeOyeT NPUMEHEHHs JOMOIHUTEIFHOTO N3MEPHUTEILHOTO 000pY/I0BaHUS TIPH
mycko-Hanajke. OH HacTpauBaeTcs yepe3 HU(ppoBble HHTEPGEHCHI ¢ TOMOIIBIO
KOMIIBIOTEpa/HOYTOYKa WM C MAHEIN YIPaBIICHHS.

12



YI1 MOHTHPYIOTCS B CTICIIHATbHBIE TEPMOCTAOMIN3UPOBAHHBIE IIKA(bI
€ BBICOKOH CTENEHBIO 3alIUTHl U MOTYT pa3MeIlaThCs JaKe Ha YIIHIE.

Taxum 00pa3oM, 4aCTOTHOE PETYJIMPOBAHHIE ITO3BOJIUT SKOHOMUTH Ha
JJIEKTPUUECTBE, YBEINUMUBACT CPOK CITYy>KOBI BCEX KPAHOBBIX JJIEMEHTOB U
KOHCTPYKIMH, oOecrieunBaeT IIaBHBIN 3aIyCK, JBIKCHHE, OCTAHOBKY [IBHTA-
TeJleH, MMOJTHOCTBI0 KOHTPOJIMPYET CKOPOCTHOW PEXKUM, JIETKO HACTPAaUBAETCsl.
U Bce 3T npenMyIiecTBa MPU MUHUMAIBHBIX (PMHAHCOBBIX BIIOXKEHUSIX.

BriBoa

braronapsi COBEpIICHCTBOBAHUIO TEXHOJIOTUKM MOXKHO 3HAYUTEIbHO
COKPATHUTh P HEJJOCTATKOB U 3aMETHO ONTUMH3UPOBATH pabOTy KPAHOB.

Ha namem mpumepe moctoBoro asyx6anounoro kpana « WERKER-
DBC» noka3aHo, Kak MOXHO YMEHBIIHUTh yAEJIbHBIN BeC KOHCTPYKIUH,
YBEIMYUTH CKOPOCTH pabOTHI KpaHa, TEM CaMbIM COKPATHUTh BPEMs pabOTBHI,
3aMETHO CHHM3WUTH (DHHAHCOBBIE 3aTPATHI U BIOKEHHUS U ITOBBICUTH yI0OCTBO
paboTsI onieparopa u ap.
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AHHOTALIIUA
B cratse m3705k€HBI OCHOBHBIE METO/ABI (PU3NUECKON OpraHn3aniy 0as3bl
JAaHHBIX 1O NIEPBUIHOMY KJIHOYY.
ABSTRACT
The article describes the basic methods of physical organization of the
database by the primary key.
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KioueBble cjioBa: 0aza JaHHBIX; QU3MUECKas OpraHU3AINS; ITOCTIe-
AOBATCJIbHAsI OpraHu3alnus; WHACKCHO-TIOCIEAOBATEIIbHAS OpTraHU3alus,
HWHIACKCHO-TTPONU3BOJIbHAA opraHmaum; aBTOMaTHU3UPOBAHHAA CUCTEMA.

Keywords: database; physical organization; sequential organization;
index-sequential organization; index-arbitrary organization; automated system.

B coBpemMeHHOM MUpe BllaJIcHHE HaBbIKaMU pa3paOOTKH U BeIeHHs 0a3bl
JIAHHBIX SIBISIFOTCS OJHUMH M3 BaKHeHmmx xapakrepuctuk Data Science
CMENMAaJINCTOB, HU OJMH YCIICIIHBIA OW3HEC WM HAyYHOE HCCIIEJJOBaHHE He
obxomurcs Oe3 mozei naHHOM mpodeccun. Benmb 3T0 mM03BOJNAET CTPYKTY-
PHpOBaTh JaHHBIE, MOJICIUPOBATh MPOLIECCHI, NPEICKa3bIBaTh MOBEJICHNUE U
MHOTOe Jpyroe. BakHbiM (haKTOPOM CKOPOCTH 00pabOTKH HHGPOpMAIUU
sBIseTCs € (hu3nuecKast OpraHu3ays 1 METObI 00paboTKH.

s mocTymna 1o nepBUYHOMY KITIOUY Pa3iIn4aloT MOJEIIH:

1. TocnenoBarenbHast OpraHU3AL

2. VHpexcHO-TIOCIe0BaTeIbHAS OpraHU3aIH

3. MHAeKCHO-TIpOM3BOIbHAS OPTAaHU3ALHS

1. TlocnenoBarenbHast OpraHU3aIHSA

st mocneoBaTeNIbHONW OpraHu3anuu 0as3bl JaHHBIX HEOOXOIUMO
COOJIFOCTH HECKOJIBKO YCIIOBHIL: COOTBETCTBHE JIOTMYECKOW MOJENH JIaHHBIX,
4ucio TabJMI IOJDKHO COOTBETCTBOBATh uuciy (aiisios. [TocienoBarenbHbIM
CKaHMPOBAaHMEM, OJIOUHBIM MJIHM JIBOMYHBIM OCYIIECTBIISIETCS JOCTYI K
3aIHCAM.

[Ipu mocnenoBaTeIbHOM CKaHMPOBAaHHHM IO MEPBUYHOMY KIOUY,
MOXKHO HCTIOJB30BATh KaK YNOPSAOYEHHBIE, TaK W HEYIOPSJOUCHHBIE 3aIHCH
(aiina.

0O0603Ha4MM 3HaYEHHE KITF0YEBOTO MO B 3arpoce Kyocryn.

[To mopsiiky, HauMHasE ¢ MEPBOH 3amucH, ¢ KirodoM foctyna Kioeryn
CpaBHMBAETCs KIIIOY KakJ10H 3anucH ¢aiina K.

Ecin jxe paBeHCTBO HE BBINOJHSETCS, MOCIEAYIOLIME 1aru ajropuTMa
PpasHsITCs ISl YHOPSJOYEHHOT0 U HeYNopsiiodeHHoro daiina:

e Jlnsg HeymopsaodeHHOTO (aiina BeIBOJ 00 OTCYTCTBHUHU HY>KHOM
3aIMCH MPOMCXO/UT MOCIE MOBTOPEHHUSI CPABHEHHS JI0 CAMOTO KOHIA U He
HaXOXICHUU COBMAJICHUN KIIIOYCH.

e Jlna ymopsimodeHHoro ¢aiina, ecin (aiin yrmopsiioueH mo Bo3pacra-
HHIO, TIOMCK TIPOJOJDKUTCS TIOCNIE TPEBBIIICHUS] 3HA4YeHMs KIIoYa JIOCTyma
Koeryn 3Hauennss K. Ecnmu ¢ain ynopsgodeH mo yObIBaHHMIO, TO TIOMCK
MIPOM3BOJIUTCS IO MPEBBIICHHS.

[Ipu Gounom cnocobe 3amucu Qaiina NOIDKHBI OBITH YHOPSIOYEHBI
10 TIepBUYHOMY Kirody. Daifn pazpesnsercs Ha BUPTyalbHbIE OJIOKH pa3MepoM
N sammceii, rae N- uncio sanmceii B (aiine.
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C ximoaom noctyna Kygeryn CPAaBHIBAIOTCS KITFOUEBBIC TIOJS TOCIIETHUX
3anuceli B 610kax — K% pauunas ¢ nepsoro 6oka (i- Homep 6110ka).

IIpu TakoM MeTonle CHadajia OMpENeNsIeTCs] OJOK HAXOXKIEHWS HYKHON
3aIHCH, a 3aTeM caMa 3aIiCch, METOJJOM TIOCIIEIOBATEIFHOTO CKAaHUPOBAHUS.

IIpu mBomdHOM criocoOe 3ammcu (paiima Taroke NODKHBI OBITH YIIOPS-
JIOYEHBI 110 MEepBUYHOMY Kitouy. Dailn AenuTcs momosnaMm, Kaxablid pas
YMEHbIIIasi IPOCTPAHCTBO MOUCKA BABOE. Kyocryn CPABHUBACTCS C KIIIOUEBBIM
oJieM «cpenHei» 3anucu — Kep.

31ech BO3MOKHBI BapUAHTHI:

Kioeryn = Kep; «cpenusisy 3anuck sBaseTcd UCKOMOH, alrOPUTM 3aKaH-
YyHBaeT paboTy;

Kuoeryn > Kep; mouck mponomxaercs B TOW NOJNIOBHHE (haiina, Te
TIEPBUYHBIC KITFOYH UMEIOT OOJIBIITNE 3HAYCHHUS;

Kuoeryn < Kep; momCK mponormkaeTcst B TOW IoJOBHHE (aifma, rae
MIEPBUYHBIC KIIFOYH UMEIOT MEHBIINE 3HAUCHHS,

2. lHmexcHO-TIOCIeIOBaTEeIbHAS OPTaHU3aIUs

3ammcu (aiiina JOKHBI OBITH YHOPSIOUYEHBI TI0 IEPBUIHOMY KITFOUY.
@aiin genuTcs Ha BUPTyaldbHbIE OJIOKH pa3sMepoM VN, Tak xe Kak u B
6mouHOM croco0e. 3areM co3maéTcsl NOMOMHUTENBHBIN (ailll — HHICKC, B
KOTOPBII 3aHOCATCS KIIFOUEBbIE MOJIS MOCIEIHHUX 3arucei OJI0KOB BMECTe C
UX MOPAAKOBBIMH HOMEpaMU.

OcHOBHOM (paiiyT COOTBETCTBYET PENSIIMOHHON MOJIENN JIsl CYIITHOCTH
(tabmuma 1): CraTtpu

Taonuuya 1.
CraTbpn
TemaTuka ID
Be3omacHOCTE KU3HEAEATETLHOCTH 246
Samura nHGOpMAIHH 185
CellbCKOE X03SIMCTBO 320
OHepreTuka 096

st atoro daiima N=4. 3Haunt uHACKC OyneT nMeTh BHJ (Tabmnuma 2).

Tabauya 2.
HHaeKe Mo TeMAaTHKH
TemaTnka Ne n/m
3amunTa nHGOpMALMK 2
OHepreTuka 4
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Ilonb3oBarens ykasbiBaeT B 3ampoce KUY Kioeryn, 10 KOTOpOMY U
OCYILECTBIACTCS IOCTYI K 3amucsiM. [IoMCK ocyIecTBIsIETCS ¢ MHIIEKCa, a He ©
OCHOBHOTO (paiina, MHTEPIPETHPYS €ro KaK OOBIYHBIN (haill C IMOoCieoBa-
TEJBHOM OpraHu3alel 3amuceil, ¥ NPUMEHUT K HEMY OJMH U3 METOIOB
JOCTyTa, HAaIpUMep, IOCIe0BaTeIbHOE CKaHMPOBaHHE. Toraa KirodeBoe
noste K kaxoit 3anucu nHAeKca OyaeT CpaBHUBATHCS ¢ KIOUOM Koeryn.

Bo3MorkHBIE BapUaHTHI:

1) Kuoeryn = K — 3amuch HaiifieHa, u3BecTeH e€ HOMED, MOJIb30BATEII0
MIPEIOCTABIISIETCSl 3alMCh, CUMTaHHAs [0 HOMEpPY W3 OCHOBHOTO d(aiina,
AITOPUTM 3aKaHYMBaeT paboTy;

2) Koeryn > K — cunTaeTcs cnemyromas 3amich nuaekca. Ecin urmeke
3aKOHYCH, AJITOPUTM 3aKaHUMBacT paboTy — 3alKCh HE HalieHa. lHaue BHOBb
kmoueBoe nose K ouepenHol 3ammcy MHAEKCA CPaBHHUBACTCS C KIIIOYOM
K}JOCTyn;

3) Kioeryn < K — 0OHapysxeH 070K OCHOBHOTO (haiina, KOTOPBIA MOXET
cozieprkaTh HCKOMYIO 3aIlHCh. BBINONHIETCS epexo/] K HaliIeHHOMY OJIOKY 110
nomo uHAEKca Ne m/m — K mocnenHed ero 3amuch. Bee 3ammenm Oroka
OCHOBHOTO (haiiyia IocyieZIoBaTeNbHO CKAaHUPYIOTCS B MOMCKaX HCKOMOM
3aIUCH.

3. IlHAeKCHO-TIPOM3BOIIbHASI OpTaHU3ALHS

OTOT cmoco® opraHM3anUy JAaHHBIX HCIOJB3yeTCs, KOTJa HaJo
O6eCHe‘II/ITL JOCTYIl IO HECKOJIBKUM NEPBUYHBIM KJIIHOYaM. HOCKOHLKy, B
o0IeM ciydae, HEBO3MOXKHO YIOPSIOYHUTh JUHEHHBIH CIIUCOK Cpasy Mo
HECKOJIBKMM KIIIO4aM, TpeOyeTcsl NMPUMEHSTh 0COObIe METO/BI ONTHMH3AINH
TIONCKA.

[ockonbKy, B 00mmIeM ciydae, HEBO3MOXHO YIOPSAOYUTh JIMHEHHBIH
CIMCOK Cpa3y IO HECKOJILKUM KITI0UaM, TpeOyeTcs! IPUMEHSTh 0COObIE METOIBI
ONTHMU3ALMHY NOMCKA. B TakoM cilyyae CIHCOK yNopsA04YHUBAeTCs MO TOMY
KJII04Y, TI0 KOTOPOMY TIpeAIoJiaraloTcsi Hanbosee JacTble 3arnpockl. [1o saTomy
KIIFOYY OPraHM3yeTcsl MHAEKC Kak B Clydae HHICKCHO-TIOCIIEIOBATEIIHHOM.
OcranbHBle 3HAYCHUS MEPBUYHBIX K09l (POPMUPYIOT TOMONHUTEIHHBIN
(aiin- Taxxe nHAeKc. OHM BKIIIOYAIOTCS B WMHJACKC B ITOJIHOM COCTaBE M3
ncxoxHoro (aiina n ynopspounsarorcs. Kpome Toro, B HHIEKC 3alMCHIBAIOTCS
CCBIJIKM Ha 3THU DJICMCHTBI B OCHOBHOM q)af/'me B BHUJIC MMOPAJTKOBBIX HOMCPOB
3aMuCeH.

OcHOBHOH (aiiil COOTBETCTBYET PENAIMOHHONW MOJIENHU JUIsl CYIIHOCTH
craThs (Tabmuna 1). B maHHON Mojenu Ba MEPBHYHBIX KIFOYa — TEMaTHKA H
ID.

[penmnoraraercst NCKaTh aHHBIE 10 OOOUM KIIFOYaM, TPUYEM, B OCHOB-
HOM TOUCK OYyJIET BECTHCH MO KIIIOYY TEMaTHKa. 3aIlicH YIIOPSA0UYNBAIOTCS
10 3TOMY Kirouy. Bropoii ki1rou umMeeT HeynopsJOUeHHbIE 3HAUECHUSI.
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DopMupyrOTCS Ba UHIEKCA:
Iepsrrit i kroda TemMaTHka (Tadmwma 2).
Bropoii muis xiroga I1D (tabmuma 3)

Tabnuua 3.
Hugexc mo ID
1D Ne /i
096 4
185 2
246 1
320 3

3nauenus kmoua |ID YHOpsAAO04YCHBI IO BO3PACTAHHIO, YTO IMO3BOJIACT

paccMarpuBaTh MHICKC KaK YHOPSIO4YEHHBIH TOCIeI0BaTeIbHbINA (aii.

Hexgatka Data Science crieranicToB Ha phIHKE TPY/a 00YCIaBIHBAETCS

TSDKECTBIO OCBOCHHUS JAHHOW KBanM(UKAIMeW, 9Tto BiIeyéT 3a CcoOOM
OoJIbIIIME 3aTPAThI M 3aMe ICHHE PAa3BUTHS MHOXKeCTBa cdep aestensHocTy. He
Ka)KJasi KOMIIAHHS MOXET MO3BOJIUTH Ce0e CTOJb LICHHBIC M MaJIOYHCICHHBIC
Kaapbl. JInIbs Masas yacth He0OX0MuMo nH(opMaImy OblIa PeICTaBICHA B
cTaThe, HO 3TO HafT 06a30BOE MOHMMAaHWE TPHHIAIOB (PU3NUECKOTO TPOCKTH-
poBaHus 0a3bl TaHHBIX.
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obyyvaronux pecypcoB BY3A. 3apyouna C.A., Jlapesa A.Il., Tpyast bpatckoro
rocynapcTBeHHOro yHuBepcurera. Cepusi: DkoHoMmuka u ympasienue. 2015.
T. 1. C. 219-222.

CucreMHBIil aHanM3 M CHHTE3 HWH()OPMAIMOHHOW MOJENH OpraHM3aluH
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CEKLIUSA 3.

NHOPOPMAINMOHHBIE TEXHOJIOT'MA

BU3HEC-ITIPOLECCHI I1PU BHEAPEHUN
TEJEMEIUINHCKOI'O CEPBUCA

Kaoupoe Kamuno lamuposuu

mazucmpanm,

Kagheopa ebiuucIumenbHOU MamemMamuxiy U KubepHemuKu,
Ypumckuii cocyoapcmeennsitl aguayuoHHblii
MexHuYyecKuil ynugepcumenn,

P, 2. Voa

BHenpenne MHQOPMALMOHHBIX TEXHOJOTUI IIOMOTaeT aBTOMATH3H-
poBaTh pabOTy M OKa3bIBAE€T CHIIbHOE BJIMSHWE Ha OW3HEC-TPOLECCHI
TIPEATIPUSATHS TIOBBIIIAs UX HKOHOMHUYECKYIO 3()(heKTHBHOCTh, OJHAKO HPH
9TOM YBEIMYHMBACTCS MX CTPYKTYPHasl CIOKHOCTh, M3-3a YErO BO3HHKAET
TIOTPEOHOCTH NMPUBJICUCHHUSI JOTIOIHUTEIBHBIX CHEHHAICTOB. B MeannmHCKOH
cdepe OIHMM M3 TIABHBIX IPEUMYIIECTB MPUMEHEHHS TEJIEMEIUIIMHCKUX
TEXHOJIOTHIl SBISIETCS BO3MOXHOCTH OKa3aHHUSA YCIyr ynainéHHo, 0e3
HETIOCPEICTBEHHOTO OYHOTO B3aUMOEHCTBHS, [1] M1 BO3MOXHOCTD OIEPaTHBHO
pearupoBaTh Ha KPUTHYECKHE WM3MEHEHHS B COCTOSHUHM THalpeHTa [2] mo
rpueszia ckopoi nomoiir. IloMumo 3Toro, Takue cepBUCHI O3BOJIAIOT CHU3UTh
Harpy3Ky ¢ Bpada, TI03BOJIsisl 00pabaThiBaTh OOJBIIE TAHHBIX OT MAIIUEHTOB, HE
npuberas K O4HOMY OCMOTpy [3], a Takke MOTyT B3ATh Ha ce0s 9acTh
paboTsl Bpaya He TpeOYIOIIyIo clielualbHbIX HaBBHIKOB. B jaHHOM craThe
PaccMOTpeH BOIIPOC KAaK M3MEHSETCS OW3HEC-TIPOLECC B MONMKIMHUKE TI0CIIE
BHEJIPEHUS TENEMEAULIMHCKOTO CEepBHUCa s MOHUTOPUHIA MOKa3aTenel
apTepUaAILHOTO AABICHHUS.

be3 mpumeHeHus TeneMeIUIMHCKUX CEPBUCOB Bpaudy Ul IOCTOSHHOTO
MOHHTOPHHIA COCTOSTHUS MAllMeHTa HEOOXOAMMO ITPOBOAUTE PETrYJISIPHBIC
OYHBIe OCMOTpHL. Takoi moaxox HeEyJ00eH Kak I Bpada, Tak M JUIs MaleHTa
TeM, 9TO TpeOyeT 3HAUMTENbHBIX 3aTpaT BPEMEHH, IS MEIUIHHCKOTO
TIPEINPUSITHS 3TO BBIPAKAETCS B HU3KOH SKOHOMUYECKOH 3(h(heKTHBHOCTH, TaK
Kak CIEIHAINCT TPAaTUT OOJbIIe BPEMEHM Ha PabOTy C OJHHMM MAllIEHTOM.
[TpumeHeHne XKe TeNeMEIUINHCKAX CEPBHCOB MO3BOJIAET NPOBOAUTD JIHIIb
MIEPBUYHBIA OCMOTP JUIA ONpEAENIEHNs ANarHo3a, AajdbHEHIIee ke JIeUeHue
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MIPOBOAUTCS YIAJIEHHO, TIOCPEICTBOM B3aMMOACHCTBHUS YEPe3 CEPBUC, OYHBIC
OCMOTpBI TPOBOASTCS JIMIIb B CIIydae HEOOXOANMOCTH KOPPEKTUPOBKH
JIMarHO3a W Kypca JICUSHHs WX U MPOBEICHHUS NPOIELyp HEBO3MOXKHBIX B
ynanéaHoMm Qopmare. Takxe nHpOpMATH3AIMS B3aHMOJICHCTBHS MAMCHTA C
BPayoOM IO3BOJISIET YaCTUYHO aBTOMATH3MPOBAaTh pabOTy Bpada I PAAOBBIX
citydaeB 00JI€3HH, HAIPUMEp, €CIIM TIepeAaHHbIe MapaMeTphl OT MaIeHTa
HMeET KaKoe-TO 33JaHHOE 3HAa4eHHE, CEPBUC MOXKET CaMOCTOSTENIBHO JaTh
yKa3zaHHUeE B Cllydae, eCIH Bpad 3a4acT €ro. DTO MO3BOJISAET MOIb30BATEIIO
B3aUMOJIEHCTBOBATh C CEPBUCOM 0O€3 HENOCPEICTBEHHOTO ydacTus CHelua-
ymcta [4]. Ota pa3Hula otoOpaxeHa Ha PucyHke 1 rie mpuBeneHsl cpaBHH-
TeJbHBIE CXEMbl OW3HEC-TIPOLECCOB 0€3 NPUMEHEHUs TelIeMEeIUIMHCKOIO
CEpBHUCA U C HUM.

PervcTpauyta
Pervctpauya
3anuce
3anuch <
Mepemitbiii ocmarp
Mpuém-ocmoTp Ocmorp
3
Nepuopuueckan | g
cBepka -

NauveHT 300po8
fa

3aKpbiTHe NauneHTa

ocTynani
SKCTPeHHble
anobbl

Bbles/ K naunenty

Omnpaska
pexomeHAaUMi

Pucynox 1. Cpasuenue dusnec-npoyeccosé 6e3 npumeHeHus
menemeOuyUHCKUX CePEUCO8 U C HUMU
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IIBeroM Ha cxXemaxX BBINENICHBI 3JIEMEHTHl OTIMYAOMICHCS SKOHOMI-
yecko# 3¢ hekTHBHOCTH (KpaCHBIM — HU3KOH, 3eTIEHBIM — BBICOKO¥). OUHBIiH
0ocMOTp TpebyeT OONBIIMX TPYHO3aTPaT Ha OOCITy)KWBaHWE OTHOTO TIAIlIEHTA,
TaKk KaK TMOApa3yMeBaeT aKTUBHOE B3aMMOJEHCTBHE Bpada C ITAI[ICHTOM.
[pumeHeHme ke TeIeMeINIIMHCKAX CEPBUCOB TTO3BOJISIET aBTOMATH3UPOBATh U
YaCTUYHO YHU(PHUIHNPOBATH MAaHHBIM MpoIecc, 3a CUET Yero MaéT OOJBIIyIo
HKOHOMHUYECKYIO 3((EKTUBHOCTb.

[IpuMeHeHHe TeNneMEeIUIMHCKUX CEPBHCOB MMEET OrpaHu4eHus [5]
4TO, C OJHOW CTOPOHBI, HE TIO3BOJISIET IPUMEHSTH JAHHBIH OM3HEC-TIpoIecc
B IIOJHOW Mepe, ¢ APYroil Mmo3BOJsET COXpaHATh T'MOKOCTb, Onaromaps
NPUMEHEHHI0 O0OMX IMOJIXOJOB TakMM 00pa3oM, 4YTOOBI 3TO MPUHOCHIO
HanOoJbIIyI0 Bhirony. Hampumep, paboTa HEKOTOPBIX CHEIUAIUCTOB HE
MOXET OBITh aBTOMATH3MpPOBAaHAa B TOH CTENEHH YTOOBI 3TO HMEIO
HEOoOXOMMBIH (PMHAHCOBHIN (P (PEKT, OTHAKO MPUMEHEHHE TeIeMEAUIIMHCKAX
CEepBHCOB B KapIUOJIOTHH TO3BOJSET BECTH HEKOTOPHIX MAIMEHTOB B
yOaI€HHOM pekuMe [6], 94TO CHIDKAeT U3NEPKKM TaK KaK TO3BOJISICT
00pabaThIBaTh OOJBIIE MAHHBIX 32 COUHUIY BPEMEHU H YICIATH OOJbIIE
BHUMAHUS CJIOXHBIM MEIWIWHCKAM CIIy49asM, TO €CThb IIOBBIIIATH KaK
KOJIMYECTBECHHBIC, TAK U KAYECTBCHHBIC TOKA3aTCIIN MCIUIIMHCKUX YCIIYT.

Taxum o6pa30M, MOXHO CA€JiaTb BbIBOJ O TOM YTO BHEAPCHUC
TCJIEMETUIIUHCKUX CEPBUCOB MOXKCT IMMOBBICHUTH 3(1)(I)CKTI/IBHOCTB JICYCHUS 3a
CY€T YaCTMYHOW aBTOMATHU3aIMK PabOTHl Bpaya, a IepecTpoeHHbIe Ou3Hec-
MIPOIIECCHl UMEIOT OOJIBIITYI0 IKOHOMUYECKYIO 3(PQPEKTUBHOCTh Omaromaps
ONTUMAIIEHOMY pacIpeIeIeHUI0 pabodero BpeMeHH CIIeIIAAINCTA.
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AHHOTALMUSA
B cratne PacCcMOTPEHBI ABE TEXHOJIOT U 0a3 AAHHBIX: PEIIIUOHHBIC 1
HEPEIAINOHHBIC 0azax JAaHHBIX. HpoaHaJII/ISI/IPOBaHBI X OOCTOMHCTBA U
HEIO0CTAaTKU
ABSTRACT
The article discusses two database technologies: relational and non-
relational databases. Their advantages and disadvantages are analyzed

KnroueBrie ciioBa: pesIMOHHasA MOJCIIb, 0aza JaHHBIX, HCPEJId-
HOHHBIA Mojieb, NOSQL.
Keywords: relational model, database, non-relational model, NoSQL.

CymecTByeT ABE TEXHOJIOTMHM 0a3 IaHHBIX: PEJISIIMOHHBIC M HEpPers-
monHble (NOSQL) 6a3pl qaHHBIX. Pazimmdue 3THX TEXHOJIOTHH 3aKITI0YacTCs B
METO/Iax MPOEKTHPOBAHNUS, TIOAJEPIKKE THIIOB JAHHBIX, CIIOCO0AaX XpaHEHUS
nHpopmanuy, MeTogax oOpaIieHus K JaHHBIM.

Lenb ctaThy - pacCMOTPETh HEOCTATKH M JOCTOMHCTBA PEIISLIOHHBIX 1
HepensiunoHHbIX BJI.

PensiimonHble 0a3bl AaHHBIX XPaHIT CTPYKTYPHUPOBAHHBIE JIAHHBIE.
EnvHCTBEHHOM CTPYKTYpOH JAHHBIX, UCIOJIb3YEMOW B PEIISILIMOHHONW MOJEIN
JIaHHBIX, SIBIISIOTCS HOPMAaJIM30BaHHbIE OTHOIIEHMsS. PeNsiMOHHON MOJeNb
OCHOBaHa Ha TEOPUHM MHOXECTB M MaTeMaTHYECKOM JIOTHKe, UCIOb3yoT SQL
JUIS yIpaBICHUsI TaHHBIMH, TapaHTHpyercss nojnepxkka ASID (Atomicity,
Consistency, Isolation, Durability — aromapHOCTb, HEHNPOTHBOPEYHUBOCTB,
N30JIMPOBAaHHOCTb, JOJITOBEYHOCTH).

Hepensimonnsle  0a3sl  JaHHBIX HE TOAYMHSIOTCS MPUBBIYHBIM
npaBuiaaMm xpaHeHUs mAaHHBIX (ASID). B Takmx cucTemMax HeET >KEeCTKOU
CTPYKTYpBL. B 3THX 0a3ax QaHHBIX NPUMEHSETCSI MOJENb XpaHEeHHsI, ONTUMH-
3UpOBAaHHAsI 10 KOHKPETHBIE TpeOOBaHMS THIA XpaHUMBIX IaHHBIX. Bce
NoSQL pa3nensforcst Ha HECKOJIBKO THIIOB, KOTOPBIE OIPEAENSIOTCS B
3aBHCHMOCTH OT MX MaciITabMpyeMOCTH, CHCTEMbl XpaHEHHUS! TAHHbIX, MOJICITH
JIaHHBIX U 3a1pocoB. Pasznmyaror 4 Mozenu:

1. Kimou — 3HadyeHme («KJII04 — 3Ha4YeHHe», OT aHnL «key-valuey
database), /lanayro Moaens B/l MOXHO MpeACcTaBUTH B BHE OONBIION TabIH-
1Ibl, B KQKION A4eliKe KOTOPOU HaXOJIATCs JaHHbIE MTPOU3BOJIBHOTO THIIA, UX
CTpYKTypa HHYeM He orpaHnuuBaercsi. KaxaoMmy 3Ha4eHHIO MPUCBOCH OMpeie-
JIEHHBIH KOJI («KIJTI0Y»), 110 KOTOPOMY €ro MOKHO HaiTH. Bce naHHBIE, KOTOpBIE
OTHOCSITCSI K KOHKPETHOMY OOBEKTY, HAXOISTCS. B OHOM MECTE, II03TOMY IIpH
3arpocax HeT HEOOXOAMMOCTH OOpaIlaThesi K pasHbIM TaOIULaM, JOCTaTOYHO
JIMIIb HAWTH 3HAYCHHUE COIIacHO Kirouy. Kioun npeacrasinstor coboit k-
KOZBl XpaHSIIMXCSl NaHHBIX (3HaueHuit). Kitoun oObenuHEHBI B IpYIIIBI
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TakuM 00pa3oM, 4TO BCE JaHHbBIC OJHOM I'PYIIBI, KOTOPBIE C HUMHU CBS3aHBI,
XpaHATCA Ha ofmHOM cepepe. CleoBaTenbHO, MO KITIOYY BO3MOXKHO OIpEne-
JIMTH CEPBEP M HAIPSMYIO TOTYyYHTH OT HETO JaHHbIE. JTUM OOECTICINBACTCS
Macmrabupyemocts. Korma onue cepBep He OyIeT CIpaBIsThCS ¢ HArpy3KOH, K
HEMy [00aBAT €Ile OAWH M PA3NeAT JaHHYIO IPYIITy KIIFOYei Ha JBE YacTH.
ba3bl JaHHBIX THIIA «KITFOY — 3HAYEHHE» 00JIalafoT JOCTONHCTBAMHU M HEZIOC-
TaTKaMH, KOTOpbIe Ba)KHBI IPH PEIICHUU ONpENesICHHBIX 3a1ad. [Ipencras-
JIGHHasi MOJIETIb XapakTepusyercsi HanOonee 3((QeKTHBHOW HPOM3BOAUTEID-
HOCTBIO, MUHUMaJILHOM CTOMMOCTBIO BHEIpeHMs M MacurabupoBanus. Ona
SIBJISIETCSI CaMO# pocTol (POPMOM, M /ISl OpraHU3allK JaHHbIX, U U1 UX
pean3anuy, HO TIPH 9TOM U OJHOU U3 CaMbIX OBICTPHIX. C MOMOIIBIO TAKUX
XPaHUIIUIL MOXKHO COXPaHATh B MAMSTH 110 ONPEAEICHHOMY KIIIOUY JIIOObIE
JIaHHBIE, TPEICTABICHHbIE KaK MPOCTHIM YHCIOM HIM TEKCTOM, TaK M
CepHaTM30BaHHBIM 0OBEKTOM. ba3bl TaHHBIX «KITIOY — 3HAYCHHE IPUMEHSIOT B
«OOMaYHBIX» BBIYUCIICHUSIX: B TIONCKOBOI crcteMe Google (cuctema XpaHeHHs
nanHbix BigTable), maTepHET-Marasmae Amazon (06a3a maHHBIX SimpleDB),
SHIMKIONenH Buknnenus, comumansHOl cetn Facebook. IpencraBurenn
JaHHON CXEMBI - MOMYJISIPHBIA B HacTosmee BpeMs memcached u MeHee
nonynsipasie: CouchDB, BerkeleyDB, Tokyo Cabinet, Voldemort Redis,
Scalaris.

2. JIoKyMEeHTHO-OpHUEHTUpPOBaHHas. B IaHHOI MozienH KaXkaas 3amnmch
XpaHHUTCS B BUJIE OT/AEJBHOIO JOKYMEHTa, MMEIOIIEr0 COOCTBEHHBIH HAOOp
NOJIEH, OTIIMYAIOLMNCS OT JIOKYMEHTAa K JIOKYMEHTY. JlOKyMEHTO-OpHEHTU-
poBanHas bJl npencrapisieT coboi cucteMy XpaHEHUsI HepapXUIECKUX CTPYK-
Typ JaHHBIX (ZOKYMEHTOB), HMEIOUIYI0 CTPYKTYpYy Jieca WU JepeBa.
CrpyKkTypa aepeBa Ha4MHACTCS C KOPHEBOTO y3Jla M MOJKET UMETh HECKOJIBKO
BHYTPEHHHX M JIMCTOBBIX Y3JIO0B. JIMCTOBBIE Y37BI COJEp)KAaT KOHEYHBIC
JIaHHbIE, KOTOpPBIE NPY 100aBJICHUU 3aHOCSITCSI B MHJIEKCHI 0a3bl, Oiaromapst
KOTOPBIM MOXKHO OCYIIECTBIISATH OBICTPBIN IMMOUCK JAKe MPH JOCTATOYHO CIIOXK-
HOM 0o0m1elt cTpykType XpaHwimina. CaMbIMU TOIMYIISIPHBIC TIPEACTABUTEISIMHU
aTo# Monenu sBisitorcsi Lotus Notes, CouchDB, MongoDB.

3. KoIoHOYHO-OpHEHTHPOBAHHAS. JTa MOIC/Ib JaHHBIC XPAHUT B
cTon0IaX BMECTO MPUBBIYHOTO XPAHEHMS B CTPOKAX, YTO SIBISIETCS BBITOJHBIM
JUISL Pa3IMgHOTO pPOJa apXWBOB HMH(GOpPMAIMKM M KaTaloroB, B KOTOPBIX
OoJpIIas 9acTh BBIYMCICHUH MPOUCXOANUT HAJl MOJOOHBIMHU BBEIOOPKAMH
J@aHHBIX. DTH XpaHWIHILA IPUMEHSIOTCS JUIsl BEO-MHIEKCUPOBAHUS ¥ PEILICHHS
NPOYMX 3ajady, MPEIoNaraloux OrpoMHbIe 00beMBbl JaHHBIX. [IpencraBu-
TeJsIMU JaHHOM Moneinu siBisitorest BigTable, HyperTable u HBase, a taxoke
Cassandra.

4. TI'padoBas. B nmanHON Mopmenu ans mpenacTaBieHHs HHPOpMaLUU
UCHoNb3yIoTCsl peOpa M BepiuuHbl rpada. [lomobnas mopens Haubosee

24



MIPOU3BOJUTENFHO pabOTaeT ¢ JAAaHHBIMH, KOTOPBIC MPEICTABICHBI B BHIE
rpadgoB (Hampumep, coumanbHble Tpadbl). Hambomee momymsapHEIMEU
CHCTEMaMH XpaHWININA JaHHBIX 3TOTO ThHa ABIAoTes neodj, AllegroGraph,
ActiveRDF.

YKkaxeM JOCTOMHCTBA, XapakTepHble 0azam maHHbBIX NOSQL:

* BBICOKAas CKOPOCTH paboTHI;

* IpPEeBOCXOJHAsT MaclTabMpyeMOCTh (BEpTHKAJIbHAs W/WIM TOPU30H-
TaJlbHas);

* HETHIHM3MPOBAHHOCTH aTpUOYTOB M HAOOPOB aTpUOYTOB;

* OTCYTCTBHUE sI3bIKa 3aIIPOCOB.

K Henmocrarkam HepeIsIIMOHHBIX 06a3 qaHHbIX NoSQL MOXKHO OTHeCTH:

* OTCYTCTBHE sI3bIKa 3aIIPOCOB (3TO HE TOJIBKO ILTIOC, HO U MUHYC);

* CIOXHOCTh IPOCKTHPOBAHHUS XPAaHWIHII W CHCTEM, Ha HHX
MIOCTPOCHHBIX;

*  PECypCcOEMKOCTb B IUIAHE MAMSTH, KaK (Qu3MIecKoi (13-3a M30BITOU-
HOCTH), TaK W ONEpaTUBHOW (W3-3a xpaHeHHs1 HekoTopbiMH CYBJ[ Tabmwm B
OIIePaTHBHOM NAMSTH);

PaccMoTpeB 0COOEHHOCTH IBYX TEXHOJOTMH 0a3 HaHHBIX, YKa3aB MX
JIOCTOMHCTBa M HEJIOCTaTKH, MOXKHO CZEJaTh BBIBOA O TOM, KOTJa CIeIyeT
NPpUMEHATL PCIAIMOHHBIC, a KOrJa HEPEIAIMOHHLIC 633])1 JJAHHBIX. Pens-
ITHOHHBIC 0a3bl JaHHBIX CJICAYET UCIOJIB30BATh €CJIM M3HAYAJIbHO MUMCIOTCA
TpeOoBaHuUs K JIaHHBIM, KOTOpBIE OINpe/esieHbl 3apanee. [Ipy 3ToM BaxkHa
LEJIOCTHOCTh JIaHHBIX. B ciiyyae korpa TpeOOBaHUsI NaHHBIX HEYeTKHE,
HEOTIpeIeNICHHbIE WIM MOTYT M3MEHSATHCS C PAa3BUTHEM IPOEKTA, €CIH
MacImTablpyeMocTh M CKOPOCTh OOpPAaOOTKM JTAHHBIX CTOMT Ha IIEPBOM MECTe,
TO CIIeJlyeT BRIONpATh HEPEISIIMOHHbBIE TEXHOJIOTHH 0a3 1aHHbIX.
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B Hacrosiiee BpeMs ONTHMM3ALMOHHBIM 33JadaM MaTeMaTHYECKOTrO
MOJIETMPOBAHUS YACILIOT OOJIBIIOE BHUMAHUE TIPH MPOU3BOJICTBE TOBAPOB BO
BCEX OTPACIsIX HPOMBIIIIEHHOCTH 1 CEJIBCKOTO X03SHCTBA SKOHOMHUKH CTPAHBI
B CBSI3M C HKOJIOTMYECKUMHU U 0€30MacHBIMHU YCIOBHSIMH DKCIUTyaTalluH
MHOTHX HpPOHU3BOJACTBEHHBIX cHcTeM. OHU SBISIOTCA AaKTyalbHBIMH B
BOIpocax OW3HEC IUIAHMPOBAHWS, WHBECTHLMH, MOJIYYSHUS INCKOHTUPOBAH-
HBIX JOXOJOB OT BJIOKEHHBIX MEpBOHauanbHBIX cpencTB. Hampumep, B
paMKax HWHBECTHIMOHHOM NEsTEJILHOCTH HEOOXOAMMO OCYIIECTBIICHHE €€
IUTAaHUPOBAHMSA, 3aJaueil KOTOPOTo SIBISIOTCSA BBIpaOOTKa M 00OCHOBAaHHE
CTpaTeruyl Pa3BUTHUSA MPEIUPUATHS Ha Pa3IMYHBIX KOHKYPEHTHBIX PBIHKAX
(ToBapHBIX, GHMHAHCOBHIX H T.1.), @ IEIbI0 — AUBEPCU(UKALINSI HCTOYHUKOB
MoJTyueHus 10xo00B [1, c. 75].

PaccMoTpuM ONTHMH3ALMOHHYIO 3321y TEXHOJIOTHYECKOT0 Tpolecca
NIPOM3BOJICTBA YIJIEBOAOPOJHBIX IPOAYKTOB HedTenepepadaThIBaoIero
3aBona. ITycTh 3aBoj mpousBouT ABa BUJa OeH3MHA: MepBeId — “A-76" n
Bropoit — “AN-92”. Jlns npousBojcTBa OEH3MHA HCIOJIB3YIOTCS JIBa
uHrpenuenta: A u B. MakcumanbsHO BO3MOXKHBIE CYTOYHBIE 3aMachl 9THX
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uHTpenueHToB coctaBmsior 9 m 11 1/cyr. Pacxompr A mw B ma 1 T
COOTBETCTBYIOIIETO OCH3MHA MPUBEACHHI B Tabmme 1.

V3y4yeHre KOHKYpPEHTHOTO pbIHKa COBITAa ITOKa3ajlo, YTO CYTOYHBIH
cnpoc Ha O6em3nH “Al-92” He mpeBpImaeT crpoca Ha OeH3MH “A-76” Gonee
4yeM Ha 3 T B cyTKH. KpoMe Toro, yCTaHOBIICHO, YTO cpoc Ha OeH3uH “Al1-92”
He TpeBbImIaeT 4 T B cyTku. ONTOBEIC IEHBI OJJHOH TOHHEI O€H3MHA PAaBHEL: 6
ThIC py0 st Gensuna “A-76”; 8 Teic pyb mis Gensuna “AM-92” [2, ¢. 123].

Tabauya 1.
Hcxoanbie MaTepuajbl 3a1a4u
Pacxoa HHIpeIUEHTOB, [T HHIP/ T feH3uHa| 3anac,
HNHrpenneHTsl 0eH3uH “A-76” Oen3zun “AN-92” [T unrp/cyr]
A 1 1,8 9
B 2,2 1 11

HyXHO MOCTpOHTh MaTeMaTHUYEeCKyI0 MOJENb, IMO3BOJIIONLYIO YCTaHO-
BUTH, KaKO€ KOJIMUYECTBO OCH3MHA Ka)KAOTO BHIA HAJ0 MPOU3BOUTH, YTOOBI
JIOXOJT OT peann3aliy NPOAYKIUU ObUT MakCUMalbHbIM [3,C.47].

IlepemenHble 3agayn: B JaHHOM 3agade TpeOyeTcss YCTAaHOBUTS,
CKOJIbKO O€H3MHAa Ka)KJO0T0 BHJa Hal0 NMPOU3BOAMTH. [103TOMY MCKOMBIMHU
BEITMYMHAMY, a 3HAYNT, ¥ IEPEMEHHBIMH 33/1a4H SIBISIIOTCS CYMOUHble 00beMbl
npou3eo0cmea KKAOTO BHAA OCH3WMHA: X1-CyTOYHBIH OOBEM IIPOW3BOJICTBA
Oen3uHa “A-76”, [T OeH3/CyT]; X2-CYyTOUYHBIH 00bEM MPOU3BOICTBA OCH3MHA
“AN-92”, [T GeHs/cyT).

Heneasi ¢pynkuus (LP): B ycIOBUM ONTHUMH3AIMOHHOW 3a]a4u
chopMyIHpOBaHa Ik - JOOUTHCSA MAaKCUMAIBLHOTO JIOX0Ja OT pean3anun
npoaykiuu. To ecth kputepreM 3((GEKTHBHOCTH CIY)KUT MapaMerp Cymou-
HO20 00X00a, KOTOPBIH JJOJDKEH CTPEMUTBCS K Makcumymy. UToObl paccuuTaTh
BEJIMYMHY CYTOYHOTO JI0X0/1a OT poJiaXku OeH3MHa 000MX BHI0B, HEOOXOIMMO
3HaTh 0OBEMBI MPOM3BOJICTBA OEH3MHA, TO €CTh X1 M X2 T OCH3MHA B CYTKH, a
TaK)Ke ONTOBBIC IIEHBl Ha OEH3MH 1-T0 M 2-TO BHIOB — COTJIACHO YCJIOBHIO,
cooTBeTcTBeHHO 6 1 8 ThIC py0 3a 1 T 6enszuHa. Takum oOpa3om, K0X0[ OT
NIPOJIaK CYTOYHOTO0 00BeMa Npou3BOJCTBa OeH3MHA “A-76” paBeH 60X
(TeIC PYO/CYT), @ OT TIpoaku Oer3uHa “AMN-92” — 8x, (TIC py0/CcyT). [TosTomy
sarmmmemM [{® B Buze CymMMBI 10X0/1a OT MpojAaxu OeH3uHa 1-ro U 2-T0 BUIOB
(TIpy OTYIIIEHNH HE3aBHCHMOCTH 00BEMOB cOBITa KOXKIOTO U3 OCH3MHA).

THIC PYO T OensuHa _ ThIC PO

L(X)=6x1 +8X, —max [TbIC py6/cyT],
T OeH3UHA cyT CyT

27




Orpannvenusi: Byxymue oObeMbl IpOM3BOACTBA OCH3MHA X1 U X2
OTPaHHUYHMBAIOTCS CIIEAYIOIUMH yeinoBusmu [4, €.68]:

* KOJIMYECTBO MHTPEAUEHTOB A ¥ B, u3pacxomoBaHHOE B TeUCHHE
CYTOK Ha IPOM3BOJCTBO OCH3MHA 0OOMX BHAOB, HE MOXET NPEBHILATH
CYTOYHOT'0 3al1aca 3THX HWHIPEIUEHTOB Ha CKIIAJE;

* COINIACHO pe3yJIbTaTaM H3yYeHHs PBIHOYHOIO CIPOCa CYTOYHBIH
o0beM mpom3BojACTBa OceH3MHa “Al-92” MOXeT NHpeBbILaTh 00bEM IMpou3-
BozICTBa OeH3MHa “A-76”, HO He Oojee ueM Ha 3 T OEH3MHA B CYTKH;

* o0beM mpousBojcTBa OeH3uHa “Al-92” He HOIDKEH NPEBBILIATH
4 T/CyT, 4TO TaKXKe CIeyeT U3 Pe3yJIbTaTOB U3yUEHHs PHIHKOB COBITa;

* 00beMBbI MPOU3BOACTBA OCH3MHA HE MOTYT OBITh OTPHLIATEIEHBIMH
BCJIIMYUHAMMU.

Takum 00pa3oM, Bce OTrpaHHYCHHS 3aladd JEIATCS HA 3 TPYIIIbL,
obycrnoBiieHHble: 1. pacXoIoM HHIPEAUCHTOB; 2. PHIHOYHBIM CIPOCOM Ha
OcH3MH; 3. HEOTPHLATEILHOCTHIO 00BEMOB IIPOU3BO/ICTBA.

OrpaHudeHust no pacxody MOOOro W3 MHIPEIHCHTOB MMEIOT CIeyHo-
LIYIO codeprcamensHyto GopMy 3aTHCH:

Pacxon koHKpeTrHOTO MakcuManbHO
VHTPEIUEHT a < BO3MOKHBIH
Ha  TPOM3BOJICTBO " | samac  mamHOTO
0boux BUIOB OeH3MHa WHIPEINEHT a
Jlesasa uacmv oepanuuenusi — STO (QOpPMYyNIa pacdeTa CyTOYHOTO

pacxojia KOHKPETHOTO MHIPEANCHTA Ha MIPOM3BOJACTBO OeH3nHA. Hampumep,
13 YCTIOBUSI M3BECTEH PAcXo]l MHTpeareHTa A Ha mpom3BOACTBO | T OeH3WHA
“A-76” — 1 T uarpenuenta u 1 T 6emsuna “Al-92” — 1,8 T uHTp (M. Tabm. 1).
Torma Ha TPOM3BOACTBO X1 T OeH3uHa “A-76” W X T OeHsuHa “AM-92”
notpedyercst 1x1 + 1,8x2 T uarpenuenta A. Ilpasas uacms ocpanuyenus —
9TO BEJMYMHA CYTOYHOTO 3allaca MHIPEAMEHTa Ha CKJafe, Hampumep, 9 T
uHTpenueHTa A B CyTkd (cM. Tabu. 1). Takum oOpa3oM, orpaHudeHHe MO
pacxony A MMeeT BUJ

Ix, +1,8x, <0, THHTPA |, T OeH3uHa < THUHTP A
T OeH3MHA CyT CyT

AHaorn4Ha MaTeMaTH4YecKast 3aIMCh OTPAaHWICHHUS 110 pacxoxay B:
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2,2%, +1x, <11. { THHIp B *T66H3I/IHa:|S|:TI/IHI‘pBi|
T OeH3UHA CyT CyT

OrpaHn4eHHe 10 CYyTOYHOMY 00beMy NpOM3BOJAcTBa OcH3MHA “A-76”
10 CPaBHEHHIO C 00beMOM Ipou3BojacTBa OcH3nHa “Al-92” umeer codep-
srcamenvhyio hopmy

[NpeBbimenue 00beMa IPON3BOACTBA

Oensuna" AW -92"Hago6bemoM | < [3T6L3nﬂaj

c
npou3BojcBa oen3uHa' A - 76" yr

C IIOMOILUBIO MamemamuideCKux Cumeojio6:

T OEH3UHA T O€H3MUHA T OEH3UHA
X, —X; <3. - <
cyT CyT CyT

OrpaHnyeHre MO CYTOYHOMY 00beMy HPOM3BOACTBA OcH3WHA “A-
76” uMeeT codepacamensvhyro Gopmy:

(Cnpoc Ha OeH3uH" AU - 92") < [4 T6€H3HHaJ

cyr

U C IIOMOIIBIO MamemamuuyecKux Cumeojio6:

T 6€H3I/IHa} < [T 6CH3I/IHa]

X, <4, {
cyr cyr

HeOTpPIIIaTeﬂLHOCTb 00BEMOB TIpOU3BOACTBA 3a0aCTCA Kak
x, 20, x,2>0.
TakuM 00pa3oM, Mamemamuueckas MoOeab JAHHOW 3aaul MMeeT

Bun [2,¢.9]:
L(X) = 6x1 + 8x2 — max (Tsic py0/cyT)

x1+ 1,8x2 £ 9, (T mHIp/CYT)

2,2x1 +x2 < 11, (T urHp/CyT)

-x1+x2 £ 3, (T OeHzuna/cyr) 1)
x2 < 4, (T GeHzuHa/cyT)

x1 20, x2 2 0. (T 6eH3UHA/CYT)

29



Paccmorpum  rpajgmyeckmii Meron — pewenusi.  Haiinem
ONTHMaNbHOE penieHue cucteMsl (1), MaremaTmdeckass MOJEIb KOTOPOH
OyIeT UMETh CICAYIOIIUHA BU

L(X) = 6X1 + 8X, — max, pu cUCTeMe OrpaHHICHHIA:

X; +1,8X, <9,

2,2X; + X, <11, 2)
-X; +X, <3,

X, <4,

x;20,x, 20.

[TocTpoum mpsiMble OTpaHUYEHUH AJISI CUCTEMBI (2), U YeTO BBIYUCIUM

KOOpAWHATBI TOYECK IEPECCUCHUA ITHUX IMPAMBIX C OCAMH KOOPAWHAT (CM.
puc. 1.)

x, #+18x, =9, [1] vom, gt . 5 =0, [x =5,
22x +x, =11, [2] [ ‘ S - i
-x+x,=3, [3] J

X, =4. 4 B4

[Ipsimas [4] mpoxoauT uepes TOUKy X2 = 4 mapaniensHo ocu Oxi.

Ompenenum  obmacte  gomyctumbix pemenuit (OJIP). Hampumep,
nojctaBuM Touky (0;0) B orpanmuenue [3], momyunm 0<3, 4yTo sBIsieTCS
WCTHHHBIM HEPAaBEHCTBOM, IT0ITOMY CTPEJIKOH (WJIM IITPUXOBAHHEM) 0003HA-
YUM TIONYIUIOCKOCTB, codepacauiyto Touky (0;0), TO eCTh pacIioIoKEHHYIO
IpaBee U HUXKe NpsiMOH [3]. AHANOrMYHO ONpENeNuM JOMyCTUMBIE MOIY-
IUIOCKOCTU A OCTAIbHBIX OTPAaHMYEHUH M YKaXeM HX CTpeIKaMHu Yy
COOTBETCTBYIOIIHX MPSIMBIX OrpaHUUEHUH (CM. pucyHOK 1). O0mieit oonacTsio,

Ppa3peleHHoN BceMu orpaHnueHusiMu, To ectb O/IP siBisieTcss MHOTOYTONbHUK
ABCDEF.
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™
TS~
V™ i
L(x) = 24

Pucynox 1. I'pagpuueckuit memoo pewienus ORMUMU3AUUOHHOI 3a0a4u

LeneByto NpsIMyI0 MOXKHO TIOCTPOUTH 110 YPaBHEHHIO

x, =0, {)ﬁ =4,

6x, +8x, = 24,{
x,=3, |x,=0.

CTpoumM BEKTOp E 3 toukn (0;0) B Touky (3;4). Touka E — at0
MOCNeHSAS BEpIIMHA MHOTOYroibHHKa JomycTuMblx pemenuii ABCDEEF,
yepe3 KOTOPYIO MPOXOIUT IieieBasl mpsMasi, JBUTrasiCk MO HANPAGIEHUIO BEK-

TOpa E, nostoMy E — 310 Touka makcumyma L{®. OnpenenrM KOOpIUHATHI
Touku E U3 cucTeMbl ypaBHEHUI NPAMBIX orpanuueHuid [1] u [2]

X, +1.8x, =9, (1) 135 .24 110 _36 (.24 ,36
= X = =3—: X, v l‘,t.ﬂ: -
22%, +xs =11, [2] 37 37 2 87 3 3

e e
37J [veyr]
MaxkcumansHoe 3HaucHue 1{D B utore Oyzaer paBHO

L(E) = 6*13—5+8*@ = 45§ [t py0/cyT].
37 37 37
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Takum 00pa3oM, HAWIydIIUM pPEXKAMOM pPabOTHI 3aBOAA SBISIETCA

©XKeCyTOYHOE TMPOU3BOACTBO OcH3mHAa “A-76” B 00BEME 3% TOHH U
37
Oensuna “Al-92” B oObeme 2% ToHH. Jloxox oT mpoxaxu OeH3MHA
37

25

COCTaBUT 45 <™ TOHH - pyO/CyT.

Orcrona CJIeAYyCT, 4TO OCHOBHOM HpO6J'IeMOI>i HWHBECTOPOB U HUX OXKHU-
Z[aHI/Iﬁ OCTaCTCAd IIOMCK HCTOYHHKOB (I)I/IHaHCI/IPOBaHI/Iﬂ JAHHOIroO TEXHOJIO-
THYCCKOro Imponecca Mnpou3BOACTBaA yFHeBOI[OpOZ[HOﬁ OPpOAYKIIMM W HUX
OXKUAaHUA OKYyIaCMOCTH ITPOCKTA.
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CEKLIUS 5.

CEJIbCKOE 1 JIECHOE X035 CTBO,
AI'POMHXEHEPHBIE CUCTEMbI

CIHHEHU®UYECKHUE OCOBEHHOCTHU 3KCILVIYATAIIUN
CTPOUTEJIBHBIX 1 MEJIMOPATUBHbBIX MAIIINH
B YCJIOBUSAX PECITYBJIMKH Y3BEKUCTAH

Kapumoe Maxcyo Camaoosuu

cmapwiuil npenodasameins Kageopol

“Mexanuszayus 2uopomenuopamueHvix pabom”
Tawikenmcko20 UHCMUMYMA UHMHCEHEPO8 UPPUsayuu
U MeXauu3ayuu cenbCKo2o X03acmaea,

Vsbexucman, . Tawkenm

Taxup Ycmanoeuu Ycmonos

cmapwuii npenodasamensd Kageopvi

“Mexanuzayus euopomenuopamugnvix pabom”
Tawikenmcko20 UHCMUMYMA UHHCEHEPO8 UPPUusayuu
U MeXauu3ayuu cerbCKo2o X03acmsed,

Vsbexucman, . Tawkenm

Haune Karomosuu Ycmanog

odoy. xageopul

“Mexanuzayus eudpomenuopamusuvix pabom” TawkeHmckozo
UHCMUMYMA UHICEHEPO8 Uppusayuu

U MeXauu3ayuu cerbCKo2o X035cmea,

Vsbexucman, e. Tawxenm

3aiinuooun Ilapunosuu Illlapunos

doy. xageopul

“Mexanuzayus euopomenuopamuguvix pabom”
TawkeHmcKo20 UHCMUMYMA UHIHCEHEPO8 Uppusayu
U MEXAHU3AYUU CETbCKO20 XO3AUCMEA,

Vsbexucman, e. Tawkenm
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SPECIFIC FEATURES OF OPERATION
OF CONSTRUCTION AND RECLAMATION MACHINES
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B uppuramuu crpouTenbHbIE B pEMOHTHBIE Pa0OTHI BRIIOTHIIOTCS Ha
OTKPBITOM BO3JIyX€, BCIIEACTBHE YETO BEIOOP CIIOCO0a MX BEIEHHS, TEXHOIOTHH
MPOM3BOJICTBA M CPEJICTB MEXAHHM3AIMU B ONPEIEIIEHHON CTENEHH JTUKTYETCS
MPUPOIHO-KIMMATHYECKAMH  YCJIOBUSMH JIaHHOM Teppurtopun. Omnpenensro-
UMK TIPH 3TOM SIBJISIOTCS: pebed) MECTHOCTH, BHI U COCTOSHHE TPYHTA,
YPOBEHb M MHHEPAIN3ALUs TPYHTOBBIX BOJ, TEMIEPATypa W BIaXKHOCTh
BO3/yXa, NPOJOIDKUTENLHOCTh BPEMEH T0JId U CYyTOK, aTMOC(HEPHBIE OCANKN
W SBJICHHS, y4€T KOTOPHIX MO3BOJIAET NPABUILHO U d(P(EKTHBHO PEIIATh
[OCTaBJIeHHBIE 3a1ayn. [2, c. 143].
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Lenp wuccnenoBaHMil SBIAETCS aHAIW3 W IOHWCK PEHNICHHH Ui
TIOBBIIICHNS TIPON3BOAUTEILHOCTH MPH BO3ACHCTBHE NPHUPOAHO-KINMATHU-
YyecKkrX (haKTOPOB Ha IKCIUTYaTallHIO MAIINH, a TAKKe YJET YCIOBHH KCILTya-
TalUX IPH TPOEKTUPOBAHUH U M3TOTOBICHUH ACTAIEH, Y310B, MEXaHU3MOB.

PecrryOmmkn  Y30eKHCTaH OTHOCHTCSA K 30HE, IPEICTABISIONIETO
3aCyIIIMBOrO apuAHOTO 30HY. OCOOEHHOCTH KIMMaTta SBISIOTCS: CYXOCTh
BO3/lyXa, OOJIbILINE CYTOUHBIC KOJEOAHUsI TeMIlepaTyphl U HE3HAYUTEIILHOE
KOJIMYEeCTBO aTMOC(EPHBIX 0caaKkoB. KiMMaT 30HbI OTIMYaeT 00MIne Tera,
cymma Ttemmepatyp 4500...5000°, jumiTenbHBIH O€3MOPO3HBI HEpUOA
218...260 nHel, He3HAUMTENIbHOE KoJImuecTBO ocaakoB 200...300 MM B ro,
BBIMAJAIOIUX TPEUMYIIIECTBEHHO B 3UMHHUE M BECEHHUE MECSIIBI U CUIIbHOE
ronoBoe ucnapenue 800...1400 mm .

CpenneronoBasi TeMmmeparypa BO3[yXa JJOCTUTacT MHHHMyMa B
SHBape W MaKCHMyMa B HIOJE, CPEIHSAS TEMIIEpaTypa CaMoro XOJOIHOTO
MecsLa HaxoAuTes B mpenaenax £3°, camoro terwioro 26...31°.

ATMoc(hepHBIe 0calKy BHIIATAl0T HepaBHOMEPHO, MeHbIe 100 MM B
TOZ BBINIAJACT B ICHTPAIbHONH PaBHUHHOM 4acTH.

OnHOM 13 XapaKTepPHBIX 0COOCHHOCTEH KIIMMATa SIBIISETCS 3aCyIIUTUBOCTh
JIETHE-OCEHHEr 0 IepHoia C Mas Mo OKTAOPH, BCIEACTBUE YETO HEJJOCTATOK
MIOYBEHHOTO YBIAKHEHHS BOCIOJIHSETCS CHCTEMOI MCKYCCTBEHHOIO OpOIlle-
nust. [lonuBHOE 3emiieienie BEAETCS HA paBHUHHOM TEPPUTOPHH, B PEIAKHX
ClIydasiX TOJHMUMAETCS B MPEAropbs. XapakTepu3ys NPHPOIHBIE YCIOBUSI
pernoHa, ciexyeT OCTAHOBUTCS Ha IPYHTaX, KOTOpPBIE CIIy>KaT OCHOBaHHEM
JUTSL BO3BOJMIMBIX COOPYXEHUH U CTPOUTEIHHBIM MaTepHaIoM JUIsl HUX.

Hawubonee mmpoko pacnpocTpaHEHb! IecUaHble U JIECCOBBIE TIOPOJIBL,
TOJIIIMHA OTJIOXKEHUH KoTopbix pocturaer 100 m. JleccoBble IpyHTBI, BapbU-
PYIOIIHE OT CyIlecel 0 THKEINBIX CYTIIMHKOB M JaKe TJIMH, 00JI1a1atoT 3HaYH-
TEeJIbHOM 0O0IIel MOPHUCTOCTBIO, MPOCAJI0YHOCTBIO, OOJIBIION BOJIOIPOHHUIAE-
MOCTBIO U pa3MbIBaeMOCThI0. K 0COOEHHOCTSIM JIECCOBBIX TPYHTOB OTHOCHUTBCS
ux Oojpmas MPOYHOCTH mpH 5..8 % BIAXHOCTH, HO HPOYHOCTH PE3KO
MIa/1aeT C yBEITMUEHHEM MX BIAKHOCTH.

YcnoBus 3KCIUTyaTallid MapKa MalldH 3HAYHTENbHO MENIAlT Ha
OCHOBHBIE TIOKa3aTenH paboTel. DakTopa BHEMIHEH Cpebl MOKHO OOBETUHUTD
B CJIEIYIOILINE TPYIIBL: 30HAJIBHO-KIMMATHUECKAM YCIOBHSAM AKCIUTyaTallvy;
3aIBUICHHOCTH BO3yXa B 30HE PaOOTH MAIIMHBI; PeXUMaM padOTHI MaIlllH;
OpraHM3alMK TEXHUYECKOH 3KCIUTyaTalliy Napka MamuH. MeanopaTuBHbIE
U CTPOMTENBHBIC MAIIMHBI KCILTyaTHPYIOT B Pa3HOOOPa3HBIX yCIOBHSX. [1, c.
168]. Huzkas TemmepaTypa BO3TyXa BbI3bIBAaCT 3aI'yCTEHHE Macia B THAPOCHC-
TeMe, IBUraTeie, B COOPOYHBIX EAMHULAX TPAHCMHUCCHH M XOJ0BOM YacTH.

IIpu NoBBIIEHHON BA3KOCTH Macel YMEHBIIAETCS UX MOABHXKHOCTD,
coesiHEHUsT cOOPOYHBIX EIUHMII A0 NPOTrpeBa padOTAIOT B YCIOBUSIX
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noycyxoro TpeHus. IIpu HH3KO# TemnepaType HOBBIIIAETCS CKIOHHOCTD K
MIOSIBJICHUIO TPEIIMH, YMEHBIIAETCS CONPOTHBICHUE yOapHBIM HarpysKam,
YXyIIIAIOTCs aHTU(QPUKIMOHHBIE CBOICTBA COCIMHSAEMBIX MTOBEPXHOCTEH.
Huskas temneparypa netaneil ABUraTenel BbI3bIBAET UX YBEIWYEHHBIN U3HOC
3a CYET MHTCHCHBHOM KOHZCHCAIIMY TOILUTMBA HA CTEHKAaX IMIMHIPOB M KaMep
CrOpaHusI ¥ CMBIBA CMa3KH C 3epKana IIMHApoB. HaOmonaeTcs 3akokcoBaHue
TIOPIIHEBBIX KOJell U ()OPCYHOK, YTO HPHBOAWT K IOBBIIEHHOMY PacXoy
Macja ¥ yCKOPEHHOMY M3HAIIMBAHUIO ABUTaTens. [IoBbImaeTcst KOHIEHTpaLus
KHCJIOT, 9YTO YBEJIMYMBAET U3HOC JIeTajiel qBUraTess.

Bricokas TeMIiepaTypa Bo3ayxa BiedeT HOHMKEHUE BSI3KOCTU Macia U
YXYALIEHHUs €ro cMa3bIBAIOIINX CBOMCTB, YBEJIMUUBACTCA M3HOC COEIUHIEMBIX
MOBEpXHOCTeH. BrIcokas Temmeparypa yCHWJIMBaeT HCIapeHHE TOIUIMBA B
0akax, yckopsieT crapeHune macia. [loHmkenHas B 1,3...1,5 pasa BI3kocTh
TOIUIMBA YBEJIMYUBAET U3 ABurarens B 1,4...1,8 pasa.

Ecnm BrnaxxHocTh cocraBisieT 80-95%, To 3TO ycunuBaeT KOPPO3HOHHBII
W3HOC 3epKajla IWIMHIPOB, OTKPBITBIX TIEperiad, PEKYIINX JIEMEHTOB PaboUHX
opraHoB ¥ T.IL IIpu 3ToM M3HOC COSIMHIEMbIX OBEPXHOCTEH yBETHMINBACTCS
Ha 25...35% AmHamm3 0TKa30B COOPOYHBIX COWHHIl TOKAa3bIBaeT, YTO HX
MaKCHMAaJIbHOE YHCJIO TPUXOAUTCS Ha 3UMHUI nepuoa. OCHOBHBIM BUIOM
H3HOCa COOPOYHBIX €IUHUII cCUuTaeTcs abpa3uBHBINA. OH BbI3BaH JeiicTBHEM
IIBIIH, MPOHMKAIONIEH B MOAJOH KapTepa WM MONAJalouieil B IBUTATENb
BMECTE C MacjioM, TOTUTHBOM U BO3ayxoM. [3, c¢. 176]. Ha 3ambuieHHOCTH
BO3/lyXa BJIMSIET THII XOJIOBOrO 00OpyzoBaHus. Boibioe mbuieoOpazoBaHue
npu paboTe TYCEHHMYHBIX MalIMH OOBSICHIETCS 3HAUUTEIbHBIMU pa3pylile-
HUSMH ITOBEPXHOCTHBIX CJI0€B IpyHTa. Hambonpmas 3ampIeHHOCT MPH
pabote ckpenepa OOBSICHSETCSI ee Oosiee BBHICOKMM YPOBHEM IIPH OTCHIINIKE
TPYHTa, 4YeEM TNpH pa3paboTKe, a TaKXKe IepecedeHHEeM 30HBI IBIIEBOTO
oOaka Tsira4ya npy MoBOpPOTaX.

3anbUIEHHOCTh B 00JIACTH BO3AYX03a0OpHHUKA 3aBHCHT OT MOIHOCTH
JIBUTATENS U BO3PACTaET C €€ POCTOM. DTO OOBSCHACTCS YBEIHMUICHHEM ITBIIH
BCIIEICTBHE OOJBIIMX pa3MepoB pabouyero opraHa, 3JIEMEHTOB XOZOBOTO
000pyIOBaHUS U TIOBBIIICHHBIX pab0dnX CKOPOCTSAX MAIINH.

[Ipu moBBIIIEHNHN COIEPKaHMS MIBUTH B BO3IyXE IPH MOJa4e B IIFITHH/APHI
nsuratens Ha 20-30% BepxHue paboune Mosica IFIIMHIPOB W3HAIIMBAIOTCSA B
1,9...2,2 pa3za Gosbliie 4eM Mpu OOBIMHOM COJEpKaHHU. VI3HOCOCTOHKOCTH
Jeraneil KopoOku repenad, JieOe oK, peBEpCOB MOHIKAETCSI B HECKOJIBKO
pas3 Ipu 3arps3HeHUN Maciia abpa3uBHBIMH YaCTHLAMH.

HanpspkeHHOCTH  pabOTBI  MalIMH — XapaKTEPU3YeTCsl KOMIUIEKCOM
CIIIOLIMX TI0Ka3areseil: BpeMsi paboThl MO Harpy3KOH; YHCIIO BKIIIOUYCHUH
32 OAMH MOTO-4ac PabOoThl PasiMYHBIX COOPOYHBIX EIMHMI[; YHCIIO ITyCKOB
OCHOBHOTO JIBUTaTeNs 3a OJHY CMeHy paboTsl MamnH. HeycranoBuBminecs
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PEXUMBI PabOTHI BIMAIOT Ha PabOTOCHOCOOHOCTh COOPOYHBIX enuHHI. K
OCHOBHBIM IIPUYMHAM IIOBBIIIEHHOW CKOPOCTH W3HAIIMBAHHUS OTHOCSTCS:
3HAYUTENIbHBIC HHEPIIMOHHBIC HATPY3KH MPU PE3KHUX KOIEOaHUSIX CKOPOCTHOTO
peXNMa; HapyIIEHHE PEeXXHUMa CMA3bIBAaHHUSA B COSIMHIEMBIX NETAIAX cOOpOU-
HBIX CIMHUIL; ITOBBIIICHUE TEIUIOBOTO COCTOSHMS CIWHHMI] M3-32 U3MECHCHHS
BHEITHEH Harpy3Kd. YCTAaHOBIECHO, YTO H3HOC NPH HEYCTaHOBUBIIMXCS
pexxuMax pabotsl MammHbl B 1,2...3,4 pa3sa Bbllle 1O CPAaBHEHHIO C
MIOCTOSTHHBIMH PEXHMaMH Harpy3KH.

Bo10x0351iCTBEHHOE CTPOUTENBCTBO YNAICHO OT LEHTPAIBHBIX 0a3 U
9TO BIMSIET Ha TEXHHYECKYIO DKCIUTyaTaluio MauiuH. [Ipu HecoOironeHnu
9TUX YCJIOBHH, OTCYTCTBHMH CBEJICHHH O T€X. COCTOSIHMM COOPOYHBIX €MHHUL] 1
MPOTHO30B O JAJIBHEUILIEM UX CPOKE CITY)KObI, HECOOIOACHNH TIPaBIJI XpaHe-
HUA MaIvH 1 3anpaBku ['CM gerany n3HaIIMBaoTCs B J1Ba pa3a ObICTpee.

3HAYNTENIPHOE YHUCIIO MAIINH PabOTACT B YCIOBHAX HU3KUX TEMIEPaTyp.
OrtpunarenbHOE BIMSAHHAE TOCIEAHUX M3MEHSIET CBOWCTBA 3KCINTyaTAlIMOHHBIX
1 KOHCTPYKIMOHHBIX MarepHanoB. OT HHM3KHX TEMIIEpaTyp CTalb TepsieT
IUTACTUYHOCTH, 3TO BBI3BIBAET XPYIIKOE pa3pylleHHe AeTaneil. ManrmHbl
0OBIYHOTO MCHOIHEHNSI TI0 YCJIOBHAM XJIAJOJIOMKOCTH JIETaIeH MOT'YT HaJIEXKHO
pabotate mpu Temmeparypax 10 -30° C. Pa3pyllieHHIO MOJBEPIKEHBI IETaTN
KOBIIIA, CTPEJIBI, pPaMBl, TEJIEXKKH, TOJIKAIOIIKEe OPYChs, OTBAJIBI, KaTKH.

ITpu pa3paboTke MamuH K paboTe B 3MMHHUX YCIOBHAX HEOOXOIHUMO
YUYEeCTb CIEIYIONTNE PEKOMEH IAIIH.

* JIETKOCTh ITyCKa XOJIOJJHOTO BHIATEN 3aBUCHUT OT YaCTOTHI BPAICHHS
KosieHuaroro Bayia u cocrasiser 120...200 mun-1 It quseneii.

* TIOATOTOBKA CMAa30YHOM CHCTEMbI 3aKIIOYaeTCs B €€ IPOMBIBKE,
3aJIMBKE CBE)XXETO 3MMHEro Macjia M YTEIUIEHHH Macya (GUIBTPOB U JIPYTHX
9JIEMEHTOB C ITOMOIIbI0 4eXJI0B. OHM BBINTOJIHAIOTCS U3 ITaPyCHHBI M BaThl,
HMEIOT OTBEPCTHUS IS BHITYCKa M3 (HIBTPOB BO3/yXa, KOHJEHCATa BOJBI U
3arpsisHEHUH. VX 3aKperuIsioT Ha KopIryce QHUIBTPa 3aBI3KaMHu.

* MacJONpPOBOABI OOMATHIBAIOT JIEHTAMH U3 I'pyOOIIepCTHON TKaHH,
¢manenu. CBepxy 0OMaThIBalOT JICHTAMH U3 MAPYCHHBI ¥ MOKPHIBAIOT BOJO-
MAacJIOCTOMKOM Kpackod WM JIakoM. I3roTaBiMBarOT yTEIUIMTEIbHBIA KOXKYX
IIO/T TIOJUIOH KapTepa JIBHTATeNs, KOTOPHIH MOKPHIBAIOT JIMCTOBBIM acOecToM
TOMMMHON 4...6 MM, CBEpXy HaKJIAIBIBAIOT TOHKHE CTAJbHBIE JIUCTHI H
CKPETUISAIOT CTSDKHBIMU OOJITaAMH.

[ToaroTroBka cUCTEMBl NUTAaHUS JBHUTaTeNls BKJIIOYAET TaKHE XKe
MepornpusaThs. TOIUMBHEIA Oak yTemsiioT acbectoBoi ooMaskoi u3 35%
acOecroBoii kpoku, 30% IpeBecHbIX OMmIOK, 20% OTHEYIOPHOM TIIMHBI,
15% >xunkoro crekia. Buayase Ha 6ak HATSATHUBAIOT IPOBOJIOYHYIO MATKYIO
ceTKy ¢ sueiikamu 50x50 MM 1 HaHOCAT citol 0OMasku ool 20...25 MM
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1 TIOCIIE TIPOCYIIKA OOMATBIBAIOT MaTEePUYaTO JIEHTONW M TOKPBIBAIOT KPacKOu
WU JTAKOM.

IToaroroBka CHCTEMBI OXJAXAECHHS CBOJUTCA K MNPAKTHYECKUM
MEpOIIPUATUSIM BXOIAIIMX YacTed W YTEIUIEHUIO ABUrartesneld. J(Burarenu
YTEIUIAIOT YeXJIaMH U3 Ope3eHTa U BaTuHa. HiokHui natpyOok paxuaropa n
BBIBOJTHYIO BOJSHYIO TPyOy OOMAaTBIBAIOT BOMJIOYHOH JICHTOH, CBEPXY HaKIIa-
JIBIBAIOT MAPYIIHOBYIO JICHTY U IOKPBIBAIOT KPACKOM MIIH JTaKOM.

B cucreme 21exTpoo6opynOBaHHS aKKyMYJISTOPBI YTEIUISIIOT BOMIOKAM.
[Tpu GosbIInX OCTaHOBKAaxX MalIMHBI (CBBIIIE 12 1) BO M30ekaHHE Pa3psIKu
U 3aMep3aHusl 3JIEKTPOIUTA aKKyMYJIATOPEl CHUMAIOT C MAIlIMHBI U XPAHAT B
TEIUIOM ITOMEIICHUH.

IIpy moAroToBKE T'MAPOCHCTEM YIIPABICHUS 3aMEHSIOT Pabouylo >KUJI-
KOCTh Ha Macjo BSI3KHE 3UMHHE Maclia, YTeIUIAIOT MacisiHbIA Oak. [ToxroroBka
TPAaHCMHCCHM W XOJOBOTO OOOpPYIOBaHHS MAIIMHBI BKIIOYACT 3aMEHY
JeTHUX TUNOB Macen Ha 3umHHe. Kaptep KIIII >xenarenbHO moporpeBarthb
TETUIBIMHA BO3JYXOM WJIHM OTpaboTaBIIMMHK razamu. HamexxHocTs pabodero
000pyIOBaHUS B YCIOBUSX HU3KHX TEMIICpaTyp MOXET OBITH oOecredeHa
BBINOJIHEHHEM CIIEAYIOMNX SKCIUTyaTalHOHHBIX TPHEMOB:

* YMCHBUICHHEM IWHAMHUYHOCTH HArpy3KH — BEIMYHHBI U YaCTOTHI
€€ BO3/ICUCTBUI;

* TIOBBILIICHHEM MacTEepCTBA yNPaBICHHUS MAIINHON;

* paboToil B HEOOXOAMMBIX ClIyyasX Ha MOHMKEHHBIX paboumx
CKOPOCTSIX M Harpy3Kax;

* 00orpeBoM COOPOYHBIX CTUHHII.

Kabunsl MammancToB yremuior. lllenn 3anensiBaroT BOMIOYHBIMHU
nosockaMu. 1o MOKpPHIBaIOT BOMIOKOM, CBEPXY - PE3MHOBBIM KOBPHKOM
U1 0030PHOCTH CTEKJa CMa3bIBAIOT COJITHO — TIHMIIEPUHOBONH CMOJIBIO,
IIPeJOTBpPALIAET 3aMEP3aHUE CTEKOI B T€UEHUE 2...3 4acoB.

3HaYUTEeNbHOE YHCIO MAIIUH KCILTyaTHPYETCsl B YCIOBHAX JKapKOIo
CyXOro KIIMMara, KOTa TeMIepaTypa MOBEPXHOCTH TPYHTA IOBBIIIAETCS 10
60...70°, oTHOcWTENbHas BIAXHOCTh BO3dyXa cocrtaBiseT 18...20%,
3anbLIEHHOCTh BO3yXa 1...5 r/M%. B 3THX yCIOBHSAX HapylIaeTcs TEMIOBOi
PeXHUM ABHTATENS, IETAN IEPErpeBaroTCcs, M CHCTEMa HE CHPABISIETCS CO
cBoel (QyHKIMEeH. B a1eMeHTax THAPOCHUCTEMBI M3HAIIMBAIOTCS HACOC U
THIpOpacupeAenuTe . B kabnHe MalTMHNACTa YCTaHABINBAIOT BEHTUIIATOP,
Ha OKHAaX BEIIAl0T 3aHABECKH. BEHTHISAIMOHHBIE KOJMAYKH COOPOYHBIX
€IMHUL] TPAHCMHCCHU 3aKPBIBAIOT CMOYEHHBIMU B MAclleé CETKAMH, LIAPHUPBI
MPUBOJIOB YIIPABICHUSA MEXaHU3MaMU M KapJaHHbIE COCIUHEHUS 4YeXJIaMu
13 IPOMAcIIEHHOI0 Ope3eHTa, pe3nHbI U Kop/a.

E>xeHEBHO peKOMEH/1yeTCsl BBIITOJHATH CIIEAYIOIUE Pa0OTHI:
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* KOHTPOJMPOBATH YPOBEHb AJIEKTPOINTA, ONUBATH B AKKYMYJISATOPHI
JVCTALIMPOBAHHYIO BOLY;

*  3ampaBiIsTh CUCTEMY OXJIAXKACHUS MIATKOW BOZOH;

* OYHIIATH OT MBUIH PaTUaTOp, JBUTATEIh U BO3ILyXOOUHCTUTEIb,

* TIPOYMIIATH CAIyHBl KapTepoOB, KOPOOOK Tepenad, 3aJHUX MOCTOB H
Ap;

* KOHTPOJHUPOBATb COCTOSHUE U HAJEKHOCTh KPEIUICHUS YEeXJIOB
KapJAaHHBIX U IPYTUX [HIAPHUPOB.

IIpu mpoekTupoBaHUIX JIeTaNel y37I0B, PEIyKTOPOB MPEIbSBISIOTCS
ompeneleHHble TpeOOBaHUS — COOTBETCTBHE CBOEMY Ha3HAuUEHHUIO IIO
YCJIOBHSM 3KCIUTyaTallid, MUHUMAJIbHO BO3MOJXKHBIC rabapuTHBIC pa3sMephl U
Macca, MUHIMaJIbHAsl TPYI0EMKOCTh U3TOTOBJICHUS. | TaBHBIMU TPEOOBAHUSMH
SIBIIIFOTCS. 9KOHOMHYHOCTB M HAJEXKHOCTh. [1, ¢. 124].

IIpu MpoeKTHPOBAHNH ¥ M3TOTOBIICHUH M3IEIISI HEOOXOAUMO YUUTHIBATH
YCIIOBHA €r0 3KCIUTyaTallud Ui HaJe)KHOH paOOTHl M3IETHUS MPH HHU3KaX
TeMIepaTypax HaJ0 MPUMEHITH CICMUANBHBIE MapKH CTall, CHCTEMY
CMa3KH, Macia u JIp.

B >xapkoMm KmMaTe HeoOXOIUMO TPEIyCMOTPETh CICIHAIBHEIC AIICMEH-
Thl YIUIOTHEHUWsI THIPOCUCTEMBI, MPOKIaAKu W aAp. lIpu mpoeKTHpoBaHUU
U3JIETHsI HY’)KHO YYeCTh €ro PeMOHTOIPHUTOJHOCTh, TO €CTh yJ00CTBa €ero
peMoHTa, COOPKY  Pa3dOPKy, YTOOBI PEMOHT TPEOOBAI KAK MOXKHO MEHBIIIE
BpeMeHH U cpeacTs. [1, ¢. 36].

Jeranp MoxeT OBITh HAIEKHOM €clM OHa OTBEYAeT YCIOBHAM
paboTOCIOCOOHOCTH, TO €CTh MOJXKET BHINNONHATH paboTy B Tpeaenax
3aJaHHBIX TEXHUYECKUX TpeOoBaHMA. PaboToCOCOOHOCTH ompepemnsercs
MIPOYHOCTHIO, M3HOCOCTOMKOCTRIO, YKECTKOCTBIO | Ap. [l metaneil riaBHbEIM
TOKa3aTesieM SIBISIETCSl TMPOYHOCTh CBOMCTBA JETAM CONPOTHBIATHCS Pas3py-
LIEHUIO MO IeHCTBUEM BHEIIHUX HArpy30K.

Crnucok auTepaTypsl:
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AHHOTAIUA
B mocnemHee BpeMsi TOCTOSTHHO BO3pAacTalOT TPeOOBaHHS JIOACH K
KaueCTBY XWIbS M OJHOBPEMEHHO OTMEYACTCS MX CTpEMJICHHE K MHHHUMH3a-
LN COBOKYIHBIX 3aTpaT, CBA3aHHBIX C MPHOOpETEHHEM M OOCITy>KUBAaHHEM
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KNJIbs, YTO BBI3BIBACT H606XO£[I/IMOCTB YIpaBJI€HUA CTOUMOCTBIO XUJIbS B
3aBHCHUMOCTH OT IOTPEOUTENBCKAX XapaKTepucTHK. M mosToMy Tpedyercs
pa3paboTKa METONMYECKUX ITOJXOAOB K YIPABICHHIO CTOMMOCTBIO COBOKYII-
HBIX 3aTpaTr >XU3HECHHOTO IMKJIA OOBEKTOB JKHJION HCOABWKNMMOCTHU B 3aBHU-
CHMOCTH OT IIOTPEOUTENECKUX XapaKTEePUCTHK.
ABSTRACT

Recently, people's requirements for the quality of housing have been
constantly increasing, and at the same time their desire to minimize the total
costs associated with the purchase and maintenance of housing has been
noted, which makes it necessary to manage the cost of housing depending
on consumer characteristics. And therefore, it is required to develop
methodological approaches to managing the cost of the total life cycle costs
of residential real estate, depending on consumer characteristics.

KaroueBble ciioBa: YIpaBJICHUC, KWJIasd HCABUKHUMOCTD, JKU3HCHHBIN
HUKJI, CTOUMOCTb, COBOKYIIHBIC 3aTPAaThbl, METOAHKA pacycTa >XU3HCHHOI'O
LIAKJIa 00BEKTOB.

Keywords: management, residential real estate, life cycle, cost, total
costs, methodology for calculating the life cycle of objects.

B cootBerctBum ¢ I'pakmanckum Komexcom Poccmiickoit ®enepanuu
HEJIBIDKMMOCTh OTHOCHTCSI K HEJIBIDKMMBIM BEIIlaM, KOTOPEIE B CBOIO OYepelb,
MpUHAAIEKAT K 00BEKTaM TpaXIaHCKUX MPaB, U HEBIKUMOCTh BBIZICJICHA B
CaMOCTOSTENLHBIH 00BEKT IPaXkIaHCKOTO 1TPaBa.

MozenpoBaHUe yHpaBIICHUsI CTOMMOCTBIO BIIaJICHNS! 0OBEKTaMH SKHIION
HEJIBI)KMMOCTH O00YCJIOBJIEHO HEOOXOAMMOCTBIO CO3MAHMSI 3TUX OOBEKTOB
Pa3IMYHBIX TOTPEOUTENILCKUX XapaKTEPUCTHK, TPeIHA3HAYCHHbIX JUIS Pa3HBIX
pedepeHTHBIX Tpynn HaceneHus. HezaBHCHMO OT HOTpeOHMTENIBCKUX XapakTe-
PHUCTHK XWIIBIX 3[aHUI M COOTBETCTBEHHO CO3/1aBAEMBIX MU YCIOBUM IS
YIOBIIETBOPEHHST JKWJIMITHOW TMOTPEOHOCTH B 000COOJNEHHBIX O0OBEKTax
KWIOW HEJBIKMMOCTH, HAIIpUMEp, B ONpeeTIeHHOW KBapTHPEe B MHOTOKBAp-
TUPHOM XHJIOM JIOME, BBICTYMAIOIIUX B KadyeCTBE OOBEKTOB B CIHENKaxX C
KIJIOW HEIBWKMMOCTBIO, COOCTBEHHHK CTPEMHUTCS K IOCTIDKEHHIO IBYX
NIPOTUBOPEUUBBIX LEIEH: ¢ OJHON CTOPOHBI, CTPEMJIEHUE K CHUXKECHUIO
CTOMMOCTHU COBOKYIIHBIX 3aTpar BJIAJIECHUs, a ¢ APYrOll CTOPOHBI, YBEIMYEHUE
PBIHOYHOM CTOMMOCTH O0BEKTA SKIIION HEJJBIKUMOCTH. [locTIkeHne 0THOBpe-
MEHHO 3THX JBYX €€l COOCTBEHHHKOM, KOTOPBIH K TOMY € JOJDKEH
YUHUTBHIBATh TPEOOBAHUS, IPEBSBIAEMBIC UM WIH JPYTHMH TPETHHMH JIMLIAMH
KaK MO0Jb30BATEISIMH K OOBEKTaM KWIJIOH HEIBM)KUMOCTH: OE€30MAacHOCTb,
KOM(OPTHOCTb, HaJEKHOCTh M JOCTYHHOCTb, COCTABISIOT MapagurMy
KOHLIETIIINY YIPABJICHUSI CTOMMOCTBIO OOBEKTOM JKWIJIOW HEZBHKHMOCTH.
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VESIHYECHHE CTIOMMOCTH
OPOEKTHPOBAHET H
CIPOMTETILCTER

CHHEEHEHE CTOMMOCTH
SKCIUTYATa I

A

CHITHEHHE CTOHMOCTH y
NPCeKTEPOBAHMA H > EN
CTPOMTEIECTED

VEEUTMYEeHHE CTOMDMOCTH
SKCIUTYATAIHI

Pucynox 1. Bzaumoceasv uzsmenenus cmoumocmu co30anus
(npoexmupoeanus u cmpoumenscmea) u IKCRAYAMayuu 00veKmos
HeosuICUMOCIU

Wpneonorus penaer ympaBieHHE OCO3HAHHBIM U 3aJjacT HAIpaBJICHUE
JBvokeHus. [IpuHImIbl garoT 6a3y it 0OOCHOBAaHHOTO OLCHMBAHUS allbTep-
HatuB. OTIQKEHHOCTD MPOLIECCOB onpezesieT 3p(EeKTHBHOCTh B peaIM3alluK
CTpaTerny M JOCTIKEHHH TMOCTaBJICHHBIX IieJiell. B To jke Bpems cTOMMOCTB
HAXOJIWTCS TIOZ BO3JEHCTBHEM psina (pakTOpOB, KOTOPBIE HAXOMATCS MOJ
BJIMSIHUEM PA3JIMUHBIX YYACTHUKOB PBIHKA XKUJIOH HEIBUKUMOCTH.

B memom meHooOpa3oBaHWE HA pPHIHKE HEIBIKMMOCTH 3aBHCUT OT
IeHOOOPa30BaHMsI B CTPOUTEIBCTBE, T.€. OT TOTO, KaKas MPUOBUIb U KaKue
3aTpaThl 3aJ0KCHBI N3HAYATIBHO B TOT WIIK HHOHM OOBEKT HEJBIKUMOCTH.

PrIHOK HEABMKMMOCTH B HACTOAILEE BpEMS — OJIMH U3 CaMbIX
JVHAMHYHBIX DPBIHKOB HAalled CTpaHbl, OJMH W3 CaMbIX IPUBIIEKATEIBHBIX
00BeKTOB HHBeCTHpOBaHMS. OUeHb BXKHOE 3HAUYCHHE OH IPHOOpETacT MIMEHHO
ceifuac, KOrja CUTyanusi B MUpe OUeHb HE CTa0WJIbHA: CTICIIUATICTHI HE MOTYT
JIaTh TOYHBIX NMMPOTHO30B O [IEHAX — HEABMKHUMOCTH OCTAETCS MPAKTHIECKH
€IMHCTBEHHBIM TapaHTOM COXPAaHHOCTH COEPEKEHHH.

Ha tepputopun PO eauncTBeHHOM 0UIMANEHON METOAUKOM, SBIISIETCS
«MeTonuKka pacdeTa >KM3HEHHOTO LHMKIA JKUJIOrO 3JaHUS C Y4eTOM
CTOMMOCTHU COBOKYITHBIX 3aTpaT», KOTOpas yTBEp:KIEHA U BBE/ICHA B JICHCTBHE
pemenneM CoBera HarioHaabHOTO OOBEIMHEHMs NMPOSKTUPOBIIMKOB OT 4
utonst 2014 r.
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Pucynox 2. Ycpeouennwvie 3ampamot Ha RPOMANCEHUU HCUZHEHHO20
UUKA 30aHUA

OnHako, JTaHHOW METOIMKOW MPEIyCMOTPEHa OOJIBIE OI[CHKA COBOKYII-
HBIX 3aTpaT AJd NpuMeHeHus B pamkax denepanpHoro 3akoHa PO «O
KOHTPAKTHOH cHucTeMe B cdepe 3aKylmoK TOBapoOB, pabOT, yCayr it odecrie-
YeHHUs TOCYAApCTBEHHBIX W MYHHUIMNAIBHBIX Hyxkma» N 44 — @3 or
05.04.2013 r. A 3amava OLEHKH W YIPABICHHUS COBOKYITHOW CTOMMOCTBIO
BJIQJICHHUS C YYETOM MHOTOBAPUAHTHBIX SHEProd((eKTUBHBIX PELICHNI B K13~
HEHHBIX IMKJIaX BOCIPON3BO/ICTBA HEABHKUMOCTH OCTAETCS HEU3YyUCHHOH.

JKunast HeABIXKMMOCTD TPE/CTaBIISIeT 0cOOYI0 IIEHHOCTH ISl OOIIECTBa,
TaK KaK >KMJIHIIE SBISCTCS MaTepUAIbHBIM YCIOBHEM BOCIPOM3BOJCTBA
OJJHOTO M3 (paKTOPOB OOIIECTBEHHOTO MPOM3BOACTBA JIIOJIeH — paboyuei cuibl,
TEM CaMBbIM BBICTYNAeT OOIIECTBEHHBIM O1aroM. DKOHOMHYECKas IIEHHOCTh
00beKTa KHUJI0i HEIBMXKUMOCTH (POPMHUPYET HOTPEOUTENBCKYI0 CTOUMOCTD
00BEKTa KUIIOI HEABM)KMMOCTH, OLIEHKA KOTOPOM MPOBOAWTCSI KOHKPETHBIMU
JIFOIBMH HCXOJIS M3 CYIIECTBYIOIIETO M BO3MOYKHOTO PO HCIIOIH30BAHUS
Ha OCHOBE Ka4eCTBEHHBIX (DM3MIECKIX XapaKTEPUCTHUK U (PHHAHCOBO-?KOHOMHU-
YECKHX MapaMeTpoB, HAOIOIaeMBIX B TIPEIIECTBYIONIEH TIepro] GyHKIIMOHH-
poBaHHsI 00BEKTa M IPOTHO3UpPYEeMBIX B Oynymiem. IlorpeOurenbckas
CTOUMOCTb OOBEKTa XHJIOH HEIBMXMMOCTH (OPMHUPYETCS I0J BIHUSHHEM
TEKylIeld phIHOYHOW CTOMMOCTH C Y4€TOM CTOMMOCTH COBOKYIHBIX 3aTpar
BJIAJICHUS, CBSA3aHHBIX NPHOOPETEHHEM M II0JIb30BAHHEM OOBEKTa KHMIIOH
HEJIBM)KUMOCTH.

Cnucok JuTepaTypbl:
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CnpaBounass mpaBoBasi cucremMa «Koncynsrantllmoc». Pexnm mocryma:
http://www.consultant.ru.
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PEKOHCTPYKIUS BOJOITPOIIY CKHOM TPYEBI

Kapamsun Braoumup Ilemposuu

cmyoenm 3 kypca I'BIIOY PC (A),
«Tpancnopmmuuiil mexnuxym um. P.H. bpwizeanosa,
P®, Pecnyonuxa Caxa (Axymus),
Mezuno-Kaneanacckuu ynyc, n. Huoxcnuii becmsx

AHHOTAIUA
Lenbto pa3paboTKy SBIISIETCS] COBEPILIEHCTBOBAHNE TEXHOJIOTHH PaboT 110

PEKOHCTPYKIIMHM BOJIOIPOITYCKHBIX TpyO. B Hawane mpuBeneHa KOHCTPYKLUS
JIAHHOTO BU/Ia UCKYCCTBEHHBIX cOOpYyKeHui. Jlanee ObUIH M3y4eHBl TEXHO-
JIOTHSl 1 0COOEHHOCTH PadOT MPH PEKOHCTPYKIMH BOJONPOITYCKHBIX padorT,
TocIIe aHaJi3a ObuIa MpeJIoKeHa HOBasl TEXHOJIOTHs paloT.

KiroueBble cJIoBa: XKeJie3Hast A0POTra, NCKYCCTBEHHBIE COOPYIKECHHMS,

BOJIOTIPOITYCKHAS TPy0a, 3eMIITHOE TIOJIOTHO, HACHITIb.

1. KoHeTpyKius M Kaaccu(puKanus BOAONPONMYCKHOI TPYObI
BonomporyckHas Tpyba — HCKyCCTBEHHOE COOPYKEHHE, YCTPAaHBAacMOE B

TEJIC HACBIIA IJIA TIPOITYCKa HEOOJIBIIONO KOJIMYECTBA BOJBI; YKIIQABIBACTCA
TIONIEPEK OCH K.-1. ITYTH. MaxkcuMaabHOE KOJIHMYECTBO BOJBI IIpoOXoanuT
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yepe3 TpyOy BO BpeMs TaBOAKOB. BakHo, 4T0OBI BO/ia HE MOBPEIIIIA HACKIID 1
HE NpUBEJa K pa3MBIBY I'PYHTa OKOJO TPyObl. OCHOBHAs XapaKTePHCTHKA
BOJONPOITYCKHOM TPyOBl — pa3Mep ee OTBEpPCTHs, KOTOPHIH Onpenessercs
THAPABINYECKAM PacyeToM.

MakcuMaJIBHBIN pacXox BOJBI, KOTOPYIO MOXKET IPOITYCTHTH TpyOa (T. €.
€€ TIPOIYCKHAsl CIIOCOOHOCTB), 3aBHCHT HE TOJIBKO OT Pa3MEpPOB OTBEPCTHS, HO
U OT (OPMBI MONEPEYHOTO CEYEHHs, YCTPOWCTB, BBOJSIIUX M BBHIBOASIINX
BOJly U3 TPYOBI (OrOJOBKOB), a TaKXe CTEIEHH ILIEPOXOBATOCTH pycia B
TpyOe. BricoTa TpyOBI onpezessieTcsi TOPU30HTOM BOABI U HE 3aBHCUT OT
BBICOTHI HACBIITH. BO)IOHpOHyCKHI)Ie pr6]:.l ABJIAKOTCA CaMbIMU MaCCOBBIMU
HCKYCCTBEHHBIMH COOPY>KEHUSIMH Ha JKeNe3HbIX foporax (okoso 70%). Ilpu
HC6OHI>IHI/IX pacxoJax BOAbI CTPOUTh UX SKOHOMHNYCCKHU BBII'OJHEC, YEM MOCTHI.
Kpome Toro, TpyObl MeHee 4eM MOCTHI YyBCTBHUTEIBHBI K BO3PACTaHHIO
BPEMEHHBIX HAarpy30K.

Yxiton

SRAARRLA
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Pucynox 1. Ilpooonvuutii pazpez mpyowvi:1 — 6xo0noit 02071060k;
2 — zudpousonauusi; 3 — 6bIXOOHOU 02011080K; 4 — mowenue; 5 — pucoepma;
6 — pynoamenm; 7 — depopmayuonnsiii wioe; 8 — 36enva mpyost

Bononponyckasle TpyOBl IMOAPa3NEIAOTCA Ha HaMopHBIE (BOAa
3aI0JTHSICT BCE CEUCHIE), MOTYHATIOPHEIC (Ha BXOJIE TPYOHI BOJIa 3aIIONHSET BCE
CCUYCHHE, 4 HA YaCTH JUTMHBI M Ha BBIXOJE MMEET CBOOOHYIO TIOBEPXHOCTH) U
Oe3HaropHbIe (BoJa 3aroJHACT He Bce ceueHue). HanmopHeie TpyOBl Hanboee
SKOHOMHYHBI, HO TPEOYIOT ycTpoicTBa (hyHIaMEHTa; CYIECTBYET ONAcHOCTh
(bunbTpalMK BOAbI B HACKIb. Ha pOCCHIICKHX K. /. B OCHOBHOM MPHUMEHSIIOTCS
Oe3HamnopHbIe TPYOBbl. DKCIUTyaTalluio TPYO 3aTPyTHSIOT HaJIeH, 3arlOJIHSIO-
TIIMe OTBEPCTHSI M MENIAIOIIIE CTOKY BOABL. [1, €. 12]

BojomnpomnyckHble TpyObl COCTOSIT, Kak IPaBUJIO, U3 OTIEIbHBIX
CTaHAaPTHBIX 3BEHbEB, U3rOTOBISIEMbIX Ha 3aBoje. LIIBbI MeX1y 3BEHbIMU
U30JIUPYIOT, YTOOBI BOJA W3 TPYOBI HE MOIJIA MPOCOYHUTHCS B HACHIIL U
HaoOopot. Takass KOHCTpYKIUs TpyO MO3BOJILCT U30CkKaTh UX HU3JIOMA B
cllydae HepaBHOMEPHOW Ocaiky Hachimy. Ha KoHI[axX TpyOBI AJs IJIaBHOTO
BBOJIa U BBIBOJ/Ia BOJTHOTO MTOTOKA, YMECHBIICHUS COMPOTHBIICHUS TBUKCHUIO
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BOJOBl W TPEIOXPAHCHHS HACHIIIA OT Pa3MbIBa YCTPAWBAIOT OTOJIOBKH.
Hawnbornee BBHITOAHBI 1T0 SKOHOMHUYECKAM W THAPABIMYECKUM COOOPaKEHHUSIM
pacTpyOHBIE OTOJIOBKH (PACIIUPSIONTIECS B HAIIPABJICHHH OT TPYOBI). 3BSHBS U
OTOJIOBKH YaCTO yCTaHABIMBAIOT Ha (yHmameHTsl. [lox oronoBkamu ¢yHma-
MEHTHI JIOJDKHBI IMETh 00JIee MOIIHYIO KOHCTPYKIIUIO, YeM IT0]] 3BEHBSIMH, TaK
KaKk OCHOBaHHE OTOJIOBKOB HE 3aIIMIIEHO OT IPOMEP3aHUS W IOIBEPIKEHO
BO3/ICHCTBUIO BOJBL. J[HO TpyOBl BBINOJHAIOT B BHUJAE JIOTKA, HMEIOIIErO
MPOAOJBHBIA YVKIOH. Pasmep oTBepcTHs, KaK MPaBUIIO, JOJDKCH OBITH HE
Meree 1 M (Bo n3bdexkaHue 3acopa). [l yBeTHYeHHUs BOAOTIPOITYCKHO# CIIoco0-
HOCTH TPYOBI NIENAlOT JABYX- WJIM MHOTOOYKOBBIMH. MartepranioM s TpyO
MOJKET CITY>KUTh JIEPEBO, KaMEHb, OETOH, JKeIe300eTOH U MeTaill. JlepeBsSHHbIE
TpyOBI, TOJIBKO B KAUECTBE BPEMEHHBIX COOPYKEHHI, JETAI0T C MPSIMOYTOJb-
HBIM, TPEYTOJBHBEIM W TpaleleHIalbHEIM ceueHneM. KaMmeHHbIe TpyObI
(cTapbIX MPOEKTUPOBOK) OBIBAIOT MPSIMOYTOIHLHOIO U OBOMAAIBHOTO CEUCHHUSL.
Beron mnoxo paboTaer Ha pacTsDKEHHE, MO3TOMY [UIS W3TOTOBJICHHS TPyO B
OCHOBHOM HCTIOJIE3YIOT JKEJIE300€TOH; 3BCHBS TAKUX TPYO MMEIOT KPYTJIOe FIIH
MPSIMOYTOJIBHOE cedeHue. MeTammdeckue TpyOBl CO 3BEHBIMH KPYTIIOTO
CCUYCHUSI BBITIOJHSIIOT W3 BOJHHCTOTO CTAJBHOTO JIMCTA TONIIMHON 1-2 MM ¢
maroM BoJiHbl 60 MMm. Jlerkue u ruOKkue, OHU CILIFOIIMBAIOTCS IO ICHCTBHEM
BEPTUKAJIBHON HArpy3Ku, NepejaBas yCWJIWe Ha Hachilb. [Ipu ocajke
HACBINHK 3BeHbs TPYyO nedopmupyroTcs 6e3 moBpexaeHuit. CyiecTBEHHBIN
HEJIOCTATOK TaKuX TPYO — HEOOXOIUMOCTh MPUMEHECHUS CIICIUATIBHBIX COPTOB
CTaJy, CTOMKUX MPOTUB KOppo3un. Hanbosbiee pacipocTpaHeHHe MOMydriIn
TpYOBI U3 KeIe300eTOHHBIX OJIOKOB 3aBOJICKOTO TIPOM3BOJICTBA CO 3BEHBSMH B
Bujie KoJjen quamerpom 1-2 m. [2, ¢. 102]

2. Komniexkce padoT no CTPOUTENBCTBY BOAONPONYCKHBIX TPYO M
MaJIbIX MOCTOB

Booonponyckuvie mpyovi. B noocomogumenvhuvle pabomsi BXOJAT:

® [I0JrOTOBKA CTPOWTEIBbHOW IUIONIAZKK — pyOKa Jieca, KOp4YeBKa
ITHeH, TUIAHWPOBKa TEPPUTOPHUH, pacyMCTKa pycia M OTBOJ BOJBI BO Bpe-
MEHHOE PYCJIO KaHAaBOMH, MeperopaxuBanue pycia gamooii. IIpomyck mosst
BpPEMEHHOH cTaJIbHOM TpyOoii ntuamerpom < 0,5 M;

® CTPOWTEIHCTBO BPEMEHHOW aBTOMOOWIBHOHM Joporu (OT mpurpac-
COBO¥);

® Treoje3udecKkue paboThl — 3aKperuieHue ocu TpyOsl (puc. 2),
pa3duBKa KOHTYpOB KOTJOBaHa, OCH pyclia BOAOTOKAa. BOKpyr KoHTypa
KOTJIOBaHAa yCTpamBaeTcs OOHOCKa W3 JIepeBSHHBIX OpycheB. Ha oOHOCKY
BBIHOCHTCS TIPOEKTHOE TIOJNIOKEHUE ocell (pyHmamMeHTa, K Hel IPHUBA3BIBACTCA
MECTOTIOJIOKEHHE OTACTBHBIX KOHCTPYKTHBHBIX JIEMEHTOB TPYOHI;

e 10CcTaBKa Ha OOBEKT KOHCTPYKIHIA TPYObI, pa3MeIIeHAe X Ha IJI0-
II3JIKE B COOTBETCTBHU CO CTPOUTEIHHBIM IJIAHOM.
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Pucynoxk 2. Cxema 3aKpennenusn mecma mpyosl Ha mpacce: a —
DPACnoNodcenue 6bIHOCHBIX KOIbE HA OCU MPY0bly; 6 — CXeMAMUYHbLIL NIAH
mpyobl; 6 — ceuenue no 0CU KOMJ06and; 2 — YCMpoucneo 0OHOCKU GOKpYy2
mpyovl; 1 — gbiHocHbIE KOBs; 2 — MOYKA (KOABIWEK) U CHIOPOIHCOK C
HAONUCHIO «OCb», «RUKEm U NIIOC*; 3 — 00HOCKA U3 OpyCcbes unu 00CoK Ha
csaiikax; 4 — komnosan; 5 — cean obnocku ouamempom 8—10 cw;

6 — évtnocnoll Ko ouamempom 10 cm; 7 — 260308

OcHognvie pabomel cocmosm u3:

® DPBIThS KOTJIIOBaHA MEXaHM3MPOBAHHBIM CIIOCOOOM (PKCKaBaTOpOM-
JpariaifHoM uim oOpaTHOi stonaToi ¢ Henobopom Ha 0,1 0,2 M);

® 3aYMCTKH JHA KOTJIOBaHA BPYYHYIO, KOTOPAas BBIIOIHAETCS HEIOC-
peaCTBEHHO mepex ykiagkod dyHmameHnTa. CTEHKH KOTJIOBaHA B Malio-
BIIAKHBIX TPYHTaX JEJAIOTCS ¢ OTKOCOM 1:1; BO BI@XXHBIX IpyHTax HeoO-
XOZMMO KOTJIOBAH OTPaXkIaTh IIITyHTOM. YKPYITHEHHYIO COOPKY M MOHTaX
9JIEMEHTOB METAJUTMYECKUX TO(PUPOBAHHBIX TPYO BBINONHSIOT T'yCEHHYHBIM
kpanoMm PJIK-25. Pa3pa®oTKy KOTIOBaHa C €CTECTBEHHBIMH OTKOCAMH
IpoU3BOJIAT dKckaBaTopoM 20-3323. IlorpykeHue WIMyHTa OTrpakACHUS
BeIyT KonpoBoii yctaHoBkoi FOuTran PM 25 HJ/I. Opranusyiot BoJOOTJINB
U3 MpUSMKA, PacHOJIOKEHHOIO HUXKE YPOBHA KOTJOBaHAa 3a IpeieramMu
KOHTYpa (yHAameHTa. [|JIsl yKperieH!s! epeyBIaKHEHHOTO JHa KOTJIOBaHa (B
cllydae, €ClI 3TO HE0OXOJMMO) YCTpauBaloT LIEOCHOYHYIO IOJATOTOBKY
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ITyTeM BTPaMOOBBIBAHVS B TPYHT OCHOBaHHMS CJIOSI MeOHS TOMMHOH 10 0,2 M.
I'oTOBBIN KOTIIOBaH OCBHACTENBCTBYIOT M COCTAaBIAIOT AaKT HAa CKPBITHBIC
paboTsr,

e MOHTaXa JXEIC300€TOHHBIX 3JEMEHTOB, KOTOPBIA BBIIOIHAIOT C
MIOMOIIBI0 KpaHa Ha aBTOMOOWJIBHOM XOXy C YIMHEHHOW CTpeloW nin
KpaHoM Ha TyceHwmdyHoM xoxmy PJIK-25. Haumnaror ¢ ykinaaku OJOKOB
(yHIaMeHTa: MEpBbIH psAJ MOHTHUPYIOT, HaYMHAs C OJIOKOB IO/ KpbUIbS
BXOJHOTO OTOJIOBKa, M TaK AOXOJAT NI0 IOJIOBMHBI TPYOBI, Hajee ycra-
HaBJIMBAIOT OJIOK NMOPTAILHON CTEHKU M OJIOKH OTKOCHBIX KPBUIBEB BHIXOJAHOTO
OTOJIOBKA, ITOTOM MEPEeXOJAT K yKiaake OJOKOB QyHAaMEHTa BXOJHOTO
OTOJIOBKA JI0 YPOBHs Tela TpyObl. [lociie 3Toro ykiapIBaroT JieKaJlbHbIe OJIOKH
Ha MEepBOM MOJOBUHE TPYObI, YCTAHABIMBAIOT KOHUYECKHUE 3BCHBS OTOJIOBKA
U 3BEHbS TPYOBl. YKIaAKy OJOKOB M 3BEHBEB B Ipeleiax KakHOi CeKIMn
JUTHHOH 3 M (TpH 3BEHA Tea TPpyObl) BEIyT TOPU3OHTAIBHO. YKIOH TPYOBI
00€eCTIeurBalOT CTYNEHYAThIM PACIIONOXKEHNEM CEKIMH. B MecTax CTBIKOBKH
CEKIMI pacronaratoT Ae(pOpMalMOHHbIE BBl TOJIIMHON 2 CM, 3aIll0JHCHHbIC
TIPONUTAaHHOHM OMTYyMOM makiei. [1a3yxu Memy 3BeHBSMH ABYX- M TPEX0U-
KOBBIX TPYO 3amonHsAtoT OeToHOM Mapku 75. [3, c. 74]

B omoenounvie pabomut 6xooam:

® THAPOU3OJIAIMOHHBIC 00MAa30YHbIC M OKJICCUHBbIC PabOThI, UX BBI-
MOJIHSIOT C IPUMEHEHUEM OUTYMHOI (X0J10/1HOH achalibTOBOW MJIM TOpsueit
OUTYMHOI1) THAPOU30JILIMY NIPU TeMIeparype Bo3ayxa He Hmxke +5 °C. Ha
BHEIIHIOIO TOBEPXHOCTH TPYOBI M0 OUTYMHOH I'PYHTOBKE HAKJIaJ(BIBAIOT
JIBYXCIIOWHYIO CETYaTylo THIPOU30ILILHIO. [IpH coopyKeHNH MPSMOYTOJILHBIX
Tpy0 OWTYMHO-CTEKJIOIIACTHKOBYIO H3O0JLIIMI0 Ha MOBEPXHOCTh 3BEHBEB
HAaHOCAT Ha 3aBOJIe; Ha CTPOUTENHHON IUIOMIA/KE THAPOU3OIALNIO HAHOCST
TOJIBKO Ha CTBHIKH. BepxHIOI 4acTh TpyO MOBEpX HM3OJIIMU MOKPHIBAIOT
LIEMEHTHO-TIECYaHbIM pacTBOpoM M-150, GOKOBBIE TOBEPXHOCTH NMPUKPHIBAIOT
acOecTO-IIEeMEHTHBIMH 3alUTHBIMH TUIMTaMu. Il THAPOW3OISILUN MOXKET
OBITh MICIIOJIF30BAH PYJIOHHBIH MaTepHai THIA «yHH(IEKC) MITH «H30IJIacT» —
CTEKJIOBOJIOKHO, MPONUTaHHOE OMTYMOM. Ero HaHOCAT Ha MOBEPXHOCTH TPYOBI
C MOMOILBIO Ta30BOM TOPENIKU, KOTOPOM PACTAIUIMBAIOT HWKHUH CIIOH MaTe-
pHana, ¥ ¢ TOMOIIBI0 METAJUIMIECKOT0 KaTKa IUNIOTHO IPIKUMAIOT K TpyOe.
BTopoii cnoit matepmana TakuM ke oOpa3oM HaHOCAT Ha mepBbii. Ha
ITOBEPXHOCTh BTOPOTO CJIOS HAHECEHA 3allUTHAS MPUCHIITKA W3 TPAHUTHON
KPOILIKY;

® 3achIlIKa 'PYHTOM Ma3yX MEXIy CTCHKaMH KOTJIOBaHa W (pyHmaMeH-
TOM C TIIATEJIbHBIM IMTOCIOMHBIM YIJIOTHEHUEM; BO3BEJCHUE HaJl TPyOOii
YIUIOTHEHHOH TPYHTOBOH NPHU3MBIL. 3acChIIKY TPYObI Ha BBICOTY He MeHee 0,5
M IPOU3BOJAT HAKIOHHBIMU CJIOSIMH C OTKOCOM HeE Kpyde 1:5, HaumHas oT
TpyOBI, C THIATENHHBIM YIUIOTHEHHWEM, KaK 3TO IOKa3aHO Ha pwuc. 3.6.
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BOmm3u OT cTeHOK TpyOBI U B Ma3yXax Ui YIUIOTHEHHS MCIIONB3YIOT AJIEK-
TPO- WM THEBMOTPaMOOBKH, Ha OCTAJILHBIX YYACTKaX — KaTKM;

e (OCTOHUPOBAaHWE JIOTKOB. DTy OIEPAIMIO BBHITIOIHSIOT IMOCJE yCTa-
HOBKH KPBIIbEB W TIOPTAIHHBIX CTEHOK OTOJIOBKOB. IIpemBapuTenbHO ycTpam-
BAIOT TMleCUYaHO-TPaBUiTHAS MOATOTOBKY ToimuHON 0,2 M. [t m3roTOBICHUS
JIOTKa UCTIONB3YIOT O6eToH M 150.

>03m >0,5—0,8M
<
1

L7 777777
2

e 24M &

€

Pucynok 3. Ilocnedosamenvhocmo ROCI01H020 yNIOMHEHUA KAMKAMU

U INEKMPOMpPamooeKamu ZpYHmMa Pu 3acvlnKe RA3yx u ZPYHma 60Kpy2

mpyool: 1 — zpanuya MaKcumManbHozo RPUOIUICEHUA CKAMOE KAMKA K
mpybe; 2 — zpynm, ynjilomHeHHbLIL PYYHOIMU IJIEKMPOMPAdosKamu

3. PexkoHCTpYyKUMSI BOAONPOINYCKHBIX TPYO

IIpy HEyNOBIETBOPUTEIILHOM COCTOSHUM KOHCTPYKTHBHBIX 3JIEMEHTOB
BOJIONPOITYCKHON TPYOBI (CEeKIMif M 3BEHBEB, BXOAHBIX U BBIXOJHBIX OTOJIOB-
KOB) ¥ 3HAUYUTENIFHOM CHIMXEHUH HPOYHOCTH, KaK IPaBHJIIO, OCYIIECTBISIOT
3aMeHy cTapoil TpyObl HOBOW. [Ipu 3TOM B 3aBHCHMOCTH OT BBICOTHI HACHIITH,
HaJIMYMS CHEIUaIN3UPOBAaHHOTO 00OPYIOBaHMS, BOZMOXXHOCTH IOJIyYEHUS
«OKOH», YCJOBHH IPOM3BOZCTBA PadOT NPUMEHSIOT OAMH M3 CIEIYIOMINX
CHOCO00B COOPY)KEHHS TPYOBI: OTKPBITHIH, KOMOMHHUPOBAHHBIN, IIUTOBOM 1
TIPOJIABJIMBAHUS HACBHIIIH.

OTKpBITHI €NMOCO6 COOPYXXEHHS HOBBIX TPYO HCIONB3YIOT HpHU
HeboupIIoi BeIcOTEe Hachmu (10 5—6 M). Ilpu 3TOM cnocobe coopykeHue
HOBOI#1 TpYOBI B Ipe/iesiaX CyIIECTBYIOLIEH HACHIIN MPOU3BOIUTCS B OTKPBITOM
KOTJIOBAaHE C €CTECTBEHHBIMU OTKOCAMH, KOTOPBIN NEPEKPHIBAIOT BPEMEHHBIM
pasrpy3ouHbM aketoM (puc. 4, a) [1].
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Pucynox 4. Cxemut coopyscenus H080I 6000NPONYCKHOI mMPyObl npu
3amene cmapoii: a — OMKPLIMbIM CROCOOOM; 6 — 6 npopesu;
6 — KOMOUHUPOGANHBIM CHOCOO0M; 1 — winynmosoe ozparicoenue;
2 — chynoamenm mpyovt; 3 — nosas mpyba; 4 — pazzpy3ounslii naxkem;
5 — Kkpennenue npopesu

C uesplo yMeHblleHUsT 00beMa 3eMIISTHBIX pabdoT W JUIMHBI Pasrpy-
304HOTO ITaKeTa Haja TPYOOll yCTpauBalOT npope3b ¢ PacIOPHBIM KPEIUICHUEM
(puc. 4, 6). B monepeuHoit mpope3u BIMONHSIIOT paboTHI 0 COOpKE TPYOBI.
3areM Mpope3b 3aMoJHIIOT IPYHTOM C MOCTENIEHHON pa300pKoil KperieHus
U TIIATENbHOW yTpaMOOBKOI IpyHTa Hackmu. B mocnemgHio0 ouepeas CHU-
MaroT pasrpy3ounsblil naket. [Ipu BeicoTe cyuiectByromer Haceinmu 8—10 m
HaXOJWUT TMPUMEHCHHE KOMOUHUPOBAHHBII CROCOO COOPYXXEHHS TPYOBI.
KomOunmpoBaHHbIi criocod BkIoYaeT B ceOst pa3padOTKy OTKPBITOro KOTJIO-
BaHa B BEPXHEH 4acTH HACHINU, IEPEKPHIBAEMOr0 Pa3rPy30UHbIM ITaKETOM He-
OOJIBILION AJIMHBI, 4 TAKXKE COOPYKEHHUE MPOPE3H B e¢ OCHOBaHUH (puc. 4, 6) [1].

BrimonHenue pabot 1mo 3ameHe TpyObl OTKPBITBIM CHOCOOOM COMpO-
BOYKIIAETCS 3HAYUTEIBHBIMHA TPYAHOCTSAMH, CBS3aHHBIMH C HEOOXOIMMOCTBHIO
TiepephIBa JBIKEHHS TIOE3/I0B, IEMOHTAKa BEPXHETO CTPOEHMS IyTH, pas3pa-
OOTKM TpyHTa 3E€MJITHOTO IIOJOTHA C MPHUBICUYCHHEM 3E€MJIEPOMHOH,
TPaHCHIOPTHOW M TPY30MOABEMHON TEXHUKH. AJIBTEPHATHBOMN, UCKITIOYAIOIISH
BCE TIEPEUYMCICHHBIE HEIOCTAaTKH, SBISIETCS OeCTpaHIIECHHBIH CIOco0
MPOKJIAJKNA BOAONPOMYCKHBIX TpyO. Kak mpaBuio, ero mpuMEHSIOT HpH
BeicoTe Hachkmu 10 M u Gonee. K GectpanmeliHoMy criocoOy COOpyKEHHs
HOBBIX TPYO NP PEKOHCTPYKLUH OTHOCST METOJbI IPOAABINBAHUS TPYOBI
Yepe3 HAChIITb, TOPH30HTATIBHOTO OypeHus U npokoda. [4, €. 62]
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Pucynox 5. Coopysicenue nosoii mpyovt Memooom npooaeIueanus:
1 —ynopnas pama; 2 — domkpamut; 3 — 36enbs mpyovl; 4 — Hodcesoe Korbyo

Ilpooasnusanue mpyodwvt uepe3 Hacving SBISCTCS OJHAM W3 TPOTPEC-
CHBHBIX CIIOCOOOB PEKOHCTPYKIIMH TPYOBI TIPH HATWYHAN XOPOIINX TPYHTOB.
Psinom co crapoii Tpy0oit IpoJaBIMBalOT HOBYIO OeCyHIAMEHTHYIO (3Kee30-
OCTOHHYIO FTH METAJUTMYECKYIO) TIPH ITOMOIIX JOMKPATOB U CIICIIHAIBEHBIX
OTIOPHBIX YCTPOHCTB. MeTOI OCHOBAH Ha MOCIIEIOBATEIIEHOM BIaBIMBAHUN
B TPYHT 3BEHBEB TPYOBI, pa3pabOTKH IPyHTA BHYTPH TPYOBI H yIAICHUH €r0
IIOCPEICTBOM IITHEKOBOH ycTaHOBKH. [1o X0omy mpoaBHKeHHS Tena TpyOs! B
HACBIIb IPOMEXKYTOK MEXKIY TPYOOH M JOMKpaTaMH 3alOJIHSIOT POKJIaJKaMu,
TOJIIMHA KOTOPBIX COOTBETCTBYET MAaKCHUMAJIBHOW JIMHE BBIIBHUIAEMOTO
mrToka goMmkpara. C mepeMenieHneM TpyObl Ha JUIMHY OYepeIHOM CEeKIHUU
NPOKJIAJIKA YOMPAIOTCS, ¥ B OCBOOOMBIIEECS MMPOCTPAHCTBO IMPOHU3BOJIST
YKJIaIKy HOBOHM ceKkmuu. IlepenHioio 4acTh HANpaBIISIONIEH CEKIIMH TPYObI
JUIL OOJIETYeHUsI MPOABIDKCHHS B HACHIIH O(QOPMISIOT B BHIE HOXKEBOTO
KouibIia (puc. 5).

B coBpeMeHHBIX yCIOBHAX B CHCTEME JKEIE3HOJOPOMKHOIO TPAHCIOPTa
TIPUMEHSIETCS] CTIEIMAIBHBIA KOMIUIEKC JUISI COOPY)KCHHS >KeIe300€TOHHBIX
BOJIOTIPOITYCKHBIX TPYO METOJIOM NpPOAABIMBAHMS Yepe3 HAChINb, B COCTAB
KOTOPOT'O BXOJUIT IIUT U JOMKpaTHbIE CcTaHImK. CpeHni TeMI IPOBIKEHUS
TpyObI B HACKITIK COCTaBIsIeT 2 M B cMeHy. C TIOMOIIIBIO 3TOTO KOMIUIEKCa
MOJKHO COOPY)KaTh TPYOBI OTBEpCTHEM 2 M U OoJiee B HACHITISIX BBICOTOH /10
12 m.[5,c. 12]

W3 coBpeMEHHBIX METOIOB 20PU3OHMANBLHOZ0 OYpeHua TSl COOPYKEHUS
HOBBIX TPy0 HAXOIWT NMPHUMEHEHHE METOJ| IITHEKOBOrO OypeHWs C OJHOBpe-
MEHHBIM INpojaBinBaHueM Qytisipa Tpyosl. CoopyxKeHHe BOIOIPOITYCKHBIX
TpyO AMaMeTpoM A0 2 M BBINOJHSIOT IMyTEM MPSIMOro OypeHHs IIHEKOBOM
OypoBOii MAaIIMHOM, KOTOpasi O3BOJISIET OYPHTH FOPU3OHTANIBHBIE CKBAYKHUHBI C
O/JIHOBPEMEHHBIM 3a/laBIMBaHUEM B T'PYHT TpyObI-pyTisipa (puc. 6).
CxopocTb Oypenus cocraBisieT 4—5 M/u4.
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Pucynox 6. Cxema npooaenusanus mpyovl ¢ UCHOIb30BAHUEM MEMOOA
WiHeK06020 Oypenusn: 1 — kpennenue nepeoueii cmenku pabouezo
Komaoeana; 2 — ynop; 3 — mpyoa; 4 — npuamox 0na Hapawueanus
mpyovt; 5 — npueod; 6 — wnekoeoe ycmpoiicmeo; 1 — pama;

8 — zuopasnuueckuii domkpam

B cucTeMe Kene3sHONOPOKHOTO TPAHCIIOPTa MPUMEHSCTCS IIHEKOBast
Oyposas mammHa BIIIM BARBCO ABM 60-1 HD (puc. 7).

Pucynok 7. Oouwyuii 6ud winekoesoit oypoeoii mawunvt BIIIM BARBCO

ABM 60-1 HD 015 coopyscenus 060l mpyosl mMemooom
20pU3OHMANBbHO20 OYypeHus

B Hacrosmiee BpeMs MPOTPecCHBHBIM CIIOCOOOM COOPY)KEHHSI HOBBIX
TpyO sIBISETCS IIMTOBasl NMPOXOJKa C pa3pabOTKOW IPyHTa MO 3allUTON
LIMTA, OTTAJKUBAIOIIEr0Cs JOMKpaTaMy OT COOPaHHOI 32 HUM 4acTu TPYObl
(MHKPOTOHHETUPOBAHKE, pHc. 8). [6, C. 81]

O6mmii coctaB pabOT MIUTOBOW MPOXOJKU MPH COOPYKEHUH HOBOH
BOJIOTIPOTTYCKHOM TpyOB! cnemyromuii (puc. 4.30): ycTpoiCTBO yHOpHOI
CTEHKH; MOHTaX JIOMKPATHOH CTaHIMH; BBOI MHKPOTOHHENIENPOXOIYECKOrO
IMTa B 32001 Yepe3 CTapToBOE YIUIOTHEHHE; NPOXOKA IPYHTOBOTO MACCHBa;
JIEMOHTaK IIUTA I10CJIe BBIX0/1a €ro U3 3a00s1.
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Pucynoxk 8. Texnonozuueckan cxema coopyricenus Hogoit mpyovt cnocooom
wumoeoil npoxooku: 1 — 36eno mpyool; 2 — monmadnicuwlii Kpam;
3 — nopmansnasn cmoiika; 4 — cmapmoeoe ynnomnuenue; 5 — nosas mpyoa;
6 — mukpomonnenenpoxooueckuit wium; 7 — ynopuas cmenka;
8 — domkpamnasn cmanyus; 9 — cknao 36enves

[Tpoananu3upoBaB Bce BUIbI PEKOHCTPYKLIUH BOAOIPONYCKHBIX TPYO,
BBIOpaK cioco0 MUTOBON MPOXOJKH. Tak Kak crmoco0 NMTOBON MPOXOIKU
NP PEKOHCTPYKIUH BOJIOIPOIYCKHBIX TPYO MOJ KEJIE3HOJAOPOKHBIMH
HACBIISIMH UMEET PAJ] MPEUMYIIECTB, K KOTOPbIM OTHOCHUTCSI BO3MOJKHOCTh
BeieHHs paboT Ha OOJBINON TTyONHE, BBICOKUIT TeMIT HapaliuBaHus TpyOsl,
SKOHOMHYHOCTb, OE30IacHbIE yCJIOBHS NPOW3BOJICTBA paboT, HE Tpedyrolue
HepepbIBa IBUKEHHUS TI0€3/I0B.

3aki04yeHue

B peanbHBIX yCIOBHSX COBPEMEHHOE TEXHUYECKOE COCTOSHUE UCKYC-
CTBEHHBIX COOPY’KEHHUH, IKCILUTyaTUPYEMBIX Ha jkene3HbIx poporax AO AK
«Kenesnpie moporu SKyTum», XapakTepU3yeTCs HAIWYHEM HPHU3HAKOB,
OTPaHMYUBAIOIINX BO3MOXXHOCTH TOBBIIICHNS OCEBBIX W MOTOHHBIX HArpy3oK
TPY30BBIX BaroHOB. JTO, B CBOIO O4Yepelp, SIBISIETCS CACPIKUBAIOIINM (haKTo-
POM TIOBBIIICHUS MPOITYCKHOW CIIOCOOHOCTH YYAaCTKOB JKEJIE3HBIX JOPOT IMPH
peanu3anuy 3a1ad, onpeneneHHpx CTpaTerneii pa3BuTHs JKeIe3HOJOPOKHOTO
TpancnopTa B Poccuiickoit deneparuu 1o 2030 r.

Tak kaK OCHOBHBIMH NpOOJIEMaMH IIPU CTPOUTEIIBCTBE HKENE3HBIX AOPOT
SIBIISIIOTCS Pa3paboTKa HOBBIX METO/IOB KAlMTAJIBHOIO PEMOHTA U PEKOHCTPYK-
LMH MCKYCCTBEHHBIX COOPYXEHUN B CIOXHBIX MPUPOAHO-KIMMATHYECKHX
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YCTIOBHSX, MBI B JIAHHOH pabOTe OCTAaHOBHIIHM BHEIOOp Ha pa3paboTke crocoba
PEKOHCTPYKIIMH HCKYCCTBEHHBIX COOpyKeHHH. CpaBHHMB M MPOAHAITH3HPOBAB
BCE METOJBI PEKOHCTPYKIUH HCKYCCTBEHHBIX COOPYXCHHUH, OBUIO PEIICHO
BBIOpATh CIIOcO0 MMTOBOH mpoxonku. OH MMEET ps MPEUMYIIECTB, MOAXO0-
JAMUX U1 YCIOBHI BEYHON MEP3IIOTHI: 0€30MacHbIe YCIOBHS IIPON3BOCTBA
pabot, He TpeOyromue HepephiBa IBIXKEHUS II0€3/10B, BBICOKHH TeMII
HapanBaHus TpyObl, SKOHOMUYHOCTB,

Y4uuTHIBas CIOXKHBIE 337a4H, CBA3aHHBIE C PEMOHTOM M PEKOHCTPYKIIHEH
nHxkeHepHbIX coopyxkeHuir B AO AK «Kenesnsle noporu Sxytum»,
pa3pa60TKa OIITUMAJIBHBIX U HAACKHBIX CHOCO6OB PECKOHCTPYKIUU ABJIACTCA
BECbMa aKTyaJbHOU M UMEET OOJIBIIYIO IEPCIIEKTHBY.
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AHHOTALUA

B crartbe mpezncraBiieHO CpaBHEHHE ANTOPUTMOB pacdera JIMHEHHO-
YIJIOBOM 3aCeYKH BCTPOEHHBIM IPOTPAMMHBIM OOECTIEYeHHEM TaxeoMeTpa
Focus Precision u nporpammubiv komimiekcom Credo_Dat. O6HapyxeHo u
TNPOAHAJIM3UPOBAHO PACXOKACHUE B pacCUCTaX KOOPAUHAT ITYHKTOB M OLICHKE
cpe;[Heﬁ KBanpaanecxoﬁ HOTrpCeIIHOCTHU ONPEACIICHHUA MOJIOKEHUS TaXxeo-
METpa. CI[GJ'IaHLI BBIBOJIbI O H€O6XO,Z[I/IMOCTI/I IMPOBEPKE HUCIHOJHUTECIIEM aJIro-
pUTMa pacycTa TaXCOMETpAa Ha OCHOBE CPABHCHHSA KOOPAWHAT W IOrpEII-
HOCTGf/i, MOJIY4aeMbIX B IIOJICBBIX YCJIOBHAX M PACCUHMTAHHBIX B KaMEpaJbHbIX
YCJIOBUSX IO CBhIPBIM JJaHHBIM.

ABSTRACT

The article shows a comparison of algorithms for calculating linear-
angular intersection with the built-in software Focus Precision and the
Credo_Dat software package. The discrepancy in the calculations of the
coordinates of the points and the estimate of the root-mean-square error in
determining the position of the total station were found and analyzed.
Conclusions are made about the need for the performer to check the algorithm
for calculating the total station on the basis of comparison and errors
obtained in the field and calculated in office conditions using raw data.

KnaroueBble cioBa: o6paTHa>1 3aCCyKa, TaxCoOMCTpP, YpaBHUBAHUC,

CKII, TOYHOCT®S.
Keywords: resection, total station, equalizing, RMS, accuracy.
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TpaAuIMOHHBIM METOJOM OIIPEAEIECHUS KOOPAWHAT TOYKH CTOSHHSA
nprbopa Ha MPOMILIOIIAIKE SBIISFOTCS pa3indHbIe BUIBI 3acedek [1-3]. B Buxy
MIPOCTOTHI MPOBEAEHMS POrPAMMBI U3MEPEHHI IIMPOKOE MPUMEHEHNE HAIIIIH
oOpaTHBIE YIIOBBIE W JIMHEWHO-YTIIOBBIE (KOMOWHHUPOBaHHBIE) 3aCEUKH,
MOCTIEAHNE HaJYalyd aKTUBHO IIPUMEHATCS C TNPOHWKHOBEHWEM B Ipodec-
CHOHAJIBHYIO AEATCIBHOCTD 3IEKTPOHHBIX TAXEOMETPOB.

CyTb 00paTHBIX YTIOBBIX M JTUHEHHO-YTIIOBBIX 3aCEUEK OJMHAKOBA:
npubop ycTaHaBIMBAaeTCs HAa TOYKE C HEM3BECTHBIMU KOOPAHMHATAMH,
MIPOM3BOMATCS M3MEPEHMsT Ha TOYKU C W3BECTHBIMH KOOPIUHATAMH, IO
(dbopMynaM BBIYHUCIISIOTCS KOOPAMHATHI TOYKH CTOSTHUSL.

CymiecTBYIOT pa3IMYHble METOABI M alITOPUTMBI BBIUHUCICHUSA U
ypaBHUBaHMS KoopauHar [1, 4], koTopble OyIyT 3aBUCETh OT TOTO, TJIAHOBOE
WIN TIPOCTPAHCTBEHHOE IIOJIOKCHWE TOUKM HEOOXOIMMO TOMydYHTh, H3Me-
PSTIOTCS M TOJIBKO YIJIOBBIE BEIMYMHBI WM B IOTONHEHWE K HUM JIMHECHHBIC.
Taroxe pa3zpabaTeIBaroTCsi HOBBIE METOIBI OIEHKH TO4HOCTH [5]. Jlms pacdera
TIOJIOXKEHUST TIpHOOpa IIpU YIJIOBOM 3acedke HEOOXOOMMO MHHHUMYM 3
MyHKTa, a JIMHEHHO-yraoBod — 2. Ha mpakTuke ke Bcerga HCIOJIb3YIOT
JOTIOJTHUTENBHBIN MyHKT, Ul TOTO YTOOBI KOHTPOJIMPOBATH NPABHIBHOCTD
BBIYMCIICHUS] KoOpAnHAT. Kak MOKa3bIBAIOT MCCIIEIOBAHUS, NIPU ONTHMAILHOM
TeOMETPHUH JTMHEWHO-YTIIOBOW 3aCE€UYKH, BBEIEHHE OOJBINEro KOJIMYeCTBa
MMYHKTOB HE3HAYNTENBHO TIOBBIIIAIOT TOYHOCTH [6].

Pacuer 3aceuex MOXKET BECTUCH 10 pa3IMuHbIM (OpMyliaM BO BCTPOEH-
HOM MPOrPaMMHOM OOECIIeYeHIH TaXeOMEeTPa, U UCIIOIHHUTENb Jallle BCEro He
3HaeT, WIN HEe MHTEPECyeTcs, Kakue KOHKPETHO aJTOPHUTMBI PEau3yIOTCH.
Crerioe oBepue K 0TOOpaXkaeMbIM Ha JMCIUIEE 3HAUYCHUSM CpelHeil KBajpa-
tideckoil morpermHoctr (CKII) ompeneneHnst MOJNOXKEHUST IyHKTa MOXET
MIPUBECTH K NpoOIeMaM HpU COBMECTHOH 0OpabOTKe HCIIOJHUTENBHBIX
CHEMOK, IIPOBOJIMMBIX B pa3HOE BpeMs M Ha Pa3HBIX CTAHIHAX.

JlocTaTo4yHO 4acTo MCIIOIHHUTENH BBIHYXJICHBI PaboTaTh C IMyHKTaMH,
KOTOpBIE OBUTH 3aKOOPAMHHPOBAHBI JI0 HUX, M NPABHIBHOCTH KOOPIMHAT
KOTOPBIX HE TpoBepsieTcs mepes HawamoMm pabot. [logoOHOe oTcyTCcTBHE
KOHTPOJISI CMEIIEHHs ITyHKTOB MOXET ITOBJICYh 3a COOOW OMMOKH MpPH HX
ncnonb3oBaHud [7]. OOHUM M3 CIOCOOOB OBICTPOIl MPOBEPKH COXPAHHOCTH
TIOJIO’KEHUSI ITYHKTOB — CXOJJIMOCTB Pa3HBIX KOMOMHAIIMI 3acedek Ha HuX [§].

B kauecTBe 3KcnepuMeHTa OblIa MPOU3BEACHA KOMOMHUPOBAHHAS
3aceyka Ha 4 IYHKTa, KOTOpBIE IPEACTaBICHBI 3aKPEIUICHHBIMU Ha CTEHE
IUICHOYHBIMH OTPaXKaTeJsIMU, C U3BECTHBIMU KOoopanHaTaMu (puc 1).
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Pucynok 1. Cxema 3aceuku

3aceuka mpoBoamiack Taxeomerpom Focus Precision ¢ CKII
nm3Mepenus yrna Mg = 5", CKII mmepennst pacctosHus My = 3 wm +2 ppm.

Ipu 3TOM HCIOIB30BAIUCH PACUYEThl BCTPOSHHOTO MPOrPAMMHOI0 obecreve-
Hus (Tadm. 1).

Taonuua 1.
Hcxoanbie JaHHbIE U U3MEPEHUS] HA YHKTHI
Mynkr Koopaunatsl, M HN3zmepenust
X Y H B 0 Duaka
o o M
4 446499,891 [1379859,204| 12,229 17601 10| 91404 50,862
6 446523,565 [1379865,397| 12,632 1952659| 71733 65,934
7 446554,612 |1379887,772| 15,544 2180606| 71231 89,887
8 446549,707 |1379909,504| 15,472 2323220| 73106 85,672

Kak BuIHO U3 TaONHUIBI, pEKOMEHIYEMOE 3HAUYCHUE TOPH30HTAIBHBIX
YIJIOB HE COONFONIAIOTCS M HAXOATCS B Tipeaenax 14-23°.

Ipu pacuere TaxeOMETPOM MOJIYUYSHHbIE CIIEIYIOLINE 3HAYSHHsT KOOPAH-
Hat Touku crosiaus S u CKII onpenenenust koopauHat (Tadm. 2):
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Taonuua 2.

JIuHeiiHO-yrJI0Bas1 3aceyka, paccuuranHas I10 taxeomerpa

Touka Koopaunatsi, M CKII noJjio:keHust MyHKTA,
M
X Y H Mx My M;
S 446465,834 | 1379896,128 4.265 0,005 0,009 0,001

Hu Ha 0HOM U3 3TAmoOB TaXeOMETP HE BBIAAN NPEAYIPEKICHHE O
HEAOMMYCTUMOCTHU UCIIOJIB30BaAHUA KOHKPCTHBIX ITYHKTOB. Taxxe He coBceM
SICHO, KAKMM METOJIOM OBLIO MPOU3BECHO YPaBHUBAHKE 3aCCUYKH U OI[CHEHA
ee TOYHOCTh. JIyist cpaBHeHus mpoBeeM pacuer 3acedek B Credo_Dat (ta6i. 3)
U YPaBHSIB HX.

Taonuua 3.

Pacuernl JIHHeﬁHO-yFJIOBOﬁ 34C€YKHU B Pa3/IMYHbIX KOMﬁI/IHaHI/IﬂX

Komounanus Koopaunatsl, M CKII noJio:keHusi MyHKTa, M
3aceyKH X Y Mx My M
4-6 446465,997 1379896,238 0,024 0,170 0,171
4-7 446465,949 1379896,194 0,031 0,175 0,178
4-8 446465,928 1379896,175 0,024 0,194 0,196
6-7 446465,833 1379896,125 0,003 0,008 0,009
6-8 446465,833 1379896,127 0,001 0,007 0,007
7-8 446465,829 1379896,142 0,001 0,004 0,004
4-6-7 446466,087 1379895,726 0,067 0,310 0,317
4-6-8 446466,047 1379894,560 0,076 0,490 0,496
4-7-8 446465,957 1379896,447 0,024 0,173 0,174
6-7-8 446465,833 1379896,144 0,001 0,005 0,005
4-6-7-8 446466,025 1379895,812 0,060 0,330 0,335

CorylacHO JaHHBIM TaOJIMIBI, MOKHO CZEJaTh BBIBOJ, YTO YETBEPTHIH
IIyHKT CMEIIEH, B pacueTe €ro y4UThIBaTh HEIb3s, U CIEeNyeT UCKIIOYUTh
JaTbHEUITe padoThl HA HEM.

IIpu 3TOM He OJWH W3 BapHAHTOB 3aCEYKH HE BBIJACT T€ KOOPIMHATHI
TOYKH CTOSIHHS, KOTOpBIE OBUIM IOJy4eHBI IMPH pPacdyeTe TaXxeoOMETPOM.
MO>HO TIPEINOI0KHUTE, YTO TaXEOMETP HE MPOU3BOANT YpPaBHUBAHHE BCEX
N3MEPEHUH, a PacCUMTHIBACT TOJBKO OTHOKPATHYIO 3aCEUKy M BBIOMpaeT
BapuaHT ¢ HauMeHbInumu CKII.

KomOuHamuu 3acedex, BbIJEJICHHbBIE MTOIYKHPHBIM B Ta0IHUIE 5, 1al0T
JIOITYCTUMBIE TIOTPELIHOCTH, €CIIM OpaTh MX HE3aBUCHMO JPYyT OT Jpyra, HO
32 OKOHYATENbHBIN BAapHAHT CIEAYET HPUHATh BAPHAHT C HAWOOJIBIIUM
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KOJIMIECTBOM HM30BITOYHBIX JAHHBIX (6-7-8). BbIUMCIICHHBIC B 3TOM CiIydae
KOOpAMHATHI TOUKH cTOSTHHSA Xs = 446465,833 um, Ys = 1379896,144 u we
COOTBETCTBYIOT BBIYUCICHHBIM TaXEOMETPOM.

IIpousBesst mpeapacyeT TOYHOCTH 3aCEYKH, B KOTOPOI KOOPIHHATHI
IMyHKTa S MMoiTydeHsl U3 kKoMOuHanmu 6-7-8, momygaem CKII onpenenenns
nonoxeHus Touku crossaust My = 0,006 m, My = 0,016 u. lanHbrie 3HaUCHUS
COIIAcyIOTCS C TIOJyYEHHBIMH paHee, O/IHaKO He TO3BOJISIOT C YBEPEHHOCTHIO
0TOpOCHTH HH OJIMH M3 BapUAHTOB KOOPAMHATHI Y.

W3 npuBeneHHOTO BBIIIE SKCIIEPUMEHTa MOYKHO CIEJIaTh CIeoyIOIue
BBIBO/JIbI:

1. Ecnu paGoThl IPOU3BOASTCS OT LieNiel, B KOOPAWHUPOBAHMU KOTOPBIX
UCTIOJIHUTEIIb HE YBEPEH, PACUET 3aCeUeK B Pa3iIMYHbIX KOMOMHAIHUSX, BBIIIOJI-
HEHHBIX 110 CBIPHIM [[AHHBIM B KAMEPAIBHBIX YCIOBHUSX, TIOMOXET ONPEICIUTh
CMelleHHbIe MYHKThI. OJJHAKO B MOJIEBBIX YCIOBHUSX, B CHILY HEMPO3PAuHOCTH
aNropuTMa pacyera TaXxeoMeTpa, TOro JeNaTh He CIACIYeT.

2. Jlns pabot, TpeOYIOMUX CTPOro COOMOACHHS TOITYyCKOB, UCCIICA0Ba-
HUS AITOPUTMA PACUETa TAXEOMETPA SBJISIOTCS HEOOXOAUMBIMH.

3. TIpu mpoBeneHNH JTHHEHHO-YTIIOBOM 3aCEUYKU BCE XKE CTOUT COOIO-
JaTh ONTUMAJIbHYIO TCOMETPHUIO BUSUPHBIX ueneﬁ, YTO BUAHO U3 Mpeapacyucra
TOYHOCTH. Bmonne BO3MOJXHO, YTO H3-3a MaJIbIX TOPHU3OHTAJIbBHBIX YTJIOB,
BO3HMKJIa MOA0OHAs HEONPENEICHHOCTh B 3HAUYEHHSX KOOPIUHAT TOYKH
CTOSIHUS S.
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AHHOTALMUSA

Baxuelimeil 3agaueid, cToslled Nepel TPAHCIOPTHBIM U arponpo-
MBIIIJICHHBIM KOMIIJIICKCAMHU, ABJISACTCA obecrieueHne BBICOKOI HaACKHOCTHU
Y3JIOB W arperaTtoB TPAHCIIOPTHBIX M TEXHOJOTWYECKUX MAIIMH B 000pyI0-
BaHUs. B ycnoBHAX cTapeHMs] aBTOTPaHCHOPTHOTO MapkKa, MHOTOKPaTHOI'O
YAOPOXKaHWA MallliH 1 3allaCHBIX qacTen np06neMa TEXHHUYCCKOI0 OCHAILICHUA
TPOMBIIIJICHHOT'O U CEJIbCKOXO03HCTBEHHOT'O MIPOU3BOACTBA HE MOXKCET OBITh
peuicHa TOJbKO 3a CYHET YBCIUYCHUA TOCTYIIJICHUA HOBOM TEXHUKHU.

ABSTRACT

The most important task facing the transport and agro-industrial
complexes is to ensure high reliability of components and assemblies of
transport and technological machines and equipment. In the conditions of
aging of the motor vehicle fleet, the multiple increase in the cost of cars and
spare parts, the problem of technical equipment of industrial and agricultural
production cannot be solved only by increasing the supply of new
equipment.

KiroueBble cjioBa: TEXHOJIOT WS, arperar, 1eTaib, ATFIOMUHHUM, HAIUIABKa,
KOMIIO3UITMOHHBIMU MaTC€pUuajIaMu, MECTaJlJIn3alus.

Keywords: technology, unit, part, aluminum, surfacing, composite
materials, metallization.

Bonpmras pons B 3ToM OTBOAUTCA 3((PEKTHUBHOMY HCIOIB30BAHUIO
WMEIOIIErocsl MapKa MalliH, TTOCTOSIHHOMY TTOUIEPKUBAHHIO €0 TOTOBHOCTH
3a CYeT TEXHMYECKOTO OOCITYy>KHBAaHUs, & TaKKe PAa3BUTHIO U COBEPIICHCT-
BOBAHHIO TEXHOJIOTHYECKHX MIPOILIECCOB NX peMoHTa [1].

Marepuajnbl ucciaegoBanusi. BaxHeluM pe3epBOM B IOBBILICHUH
TEXHUYECKOH TOTOBHOCTH SIBJISIETCSl OOECTiedeHHe NpEeNpHiTHH aBTOTpaHC-
MOPTHOTO M arpONpPOMBIIIIEHHOIO KOMIUIEKCOB 3alacHBIMH YacTsIMH 3a
CYeT BOCCTAHOBJICHUS WM3HOIIEHHBIX jaeTaneil [2]. B coBpeMeHHBIX TpaHC-
MIOPTHBIX M CETbCKOXO3STUCTBEHHBIX MAIIMHAX BCE MIMPE MMPUMEHSIOTCS JeTalH
13 aTIOMHHHMEBBIX CIUIaBaB, KOTOpBIE 00JIaal0OT BBICOKUMH TEIUIO H
3JEKTPONPOBOTHOCTHIO, CTOHKOCTBIO MPOTHB KOPPO3HHM U XOPOIIMMHU
TEXHOJIOTHIECKUMHU CBOWCTBaMH, HO UIMEIOT HEBBICOKYIO H3HOCOCTOMKOCTD.
B cBsI3u ¢ 3TMM BOCCTaHOBJICHHE JieTajled MAIlliH, W3TOTOBICHHBIX W3 aJlfO-
MHHHUEBBIX CIUIABOB, ABISIETCS OUEHb aKTyalbHBIM B OCIEIHHE Toabl [3].

B peMOHTHOM IpOW3BOJCTBE MPHUMEHSIOT CIEAYIOLIHE CIIOCOOBI
BOCCTAQHOBJICHMsl JETajedl MallMH U3 aJIOMHHUEBBIX CILIaBOB: aproHOBas
HAIIaBKa, HAIUIaBKa HaMOPa)XKMBAaHUEM, BOCCTAHOBJIICHHE IMOJMMEPHBIMU
KOMIIO3ULIMSIMY, Ta30MHAMUYECKOE HAIBbUICHHE, MHKPOLYrOBOE OKCUIU-
pOBaHUe.
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AproHoayrosasi Hal1aBka. HarmraBka — mporiecc ruiaBieHUs MeTajuia u
HaHECEHMsI ero Ha oOpabaTbIBaeMyr0 TOBEPXHOCTH, I(PPEKTHBHOCTH IOCTH-
raeTcs 3a CHYET YCTAHOBJICHUS MEKATOMHBIX CBSI3eH MEXIYy BOCCTAHABIIH-
BaeMOM IMOBEPXHOCTHIO M HAIUIABIIEMBIM MaTepHajoM. B BoccTaHOBICHUH
ATIOMHUHHUEBBIX JeTajicii MaIlliH TMPUMEHSIOT HAIUIABKY HETUIaBSIIAMCS
BOJIB()PDAMOBBIM DJIEKTPOJIOM B CpEZIe aproHa.

Hamurapka HamopaxkuanueM. [1lupokoe npruMeHeHHe B BOCCTAHOB-
JICHUM ATFOMHHHUEBBIX JICTAJICH TOJTyYHJI METOJ] HAIUIABKA HAMOPaKUBAHUEM.
OOpabaTbiBacMyt0 JIeTallb TOTPY>KAIOT B KOKIJIb C PACIUIAaBOM aJJFOMHHHUECBOTO
CIUIaBa W MPEAAIOT KoeOaHUsIM B TOPH30HTAIBHOM TIJIOCKOCTH OJTHOBPEMEHHO
C KauaTeJIbHbIMU JBIKeHusMHU. Ilonx neiictBueM HM3KOH TeMIlepaTypbl
JIeTaJy MOCTENIEHHO KPUCTAJUIU3YIOTCSA Ha TMOBEPXHOCTh BOCCTAHABIMBAEMOTO
oOpasia.

BoccranoBieHne KOMMO3MIHMOHHBIMH MaTepuajgamu. CyIIHOCTB
BOCCTAHOBJICHHSI MTPUBAIOYHOH miockocTtd ['BI] KOMIO3HIIMOHHBIMU Marte-
pHaNamMH 3aKTI09acTCs B HAHECCHUH Ha TUIOCKOCTH TIOJIMMEPHBIX KOMITO3UIIHI
¢ TocIe IytoIeii TepMooOpabOTKOH.

l'azogunamMuyeckoe HanbLIeHHe. [JaHHBIN MpoIece BKIIOYAET B ceOs
HarpeB CXKaToro Tasza M MOCIEIYIOUIYI0 M0Jady €ro B COIUIO, B CIEJACTBHU
4yero (opMHUpYyeTCsi CBEPX3BYKOBOW BO3IYIIHBIH MOTOK, M MOJAa4Yy B ITOT
ITOTOK MOPOIIKOBOI'O MaTepHaa.

Ilnazmennas mMerajumsanus. B rponecce 1a3MeHHOW MeTaIUIM3alUuU
pacriaBJeHHe IPUCAZ0YHOr0 MaTepHaia, JUCIIepra3alis U pa3roH YacTHIl,
OCYIIECTBIACTCS ONaroaps TEIUIOBBIM U TMHAMUYECKAM CBOWCTBAM ILIA3MEH-
HOHM cTpyH. B MOTOK HAarpeToro ra3a BBOAHUTCS IPHUCAJIOYHBIA MaTepHhal,
00pa3oBaHHBIC YACTHUIBI HATBUIAIOTCS Ha IIOBEPXHOCTh 0OpabaThiBaeMOM
JeTaIH.

DJeKTpoAyroBasi Merajumm3amus. J[aHHBIA cIoco0 NpeaCTaBIseT
co0oii Tporiecc, MPU KOTOPOM METaIT PACIUIaBISICTCs TYroil U 3aTeM CTpyel
CKaToOTo BO3/IyXa HAHOCHUTCS Ha 00pabaThIBAEMYIO JETAlb.

Muxpoayropoe okcuaupoBaHue. MeToIiKa 3aKIIOYaeTCsl B JIEKTPO-
XMMHYECKOM OKHCJICHHH aHOJa B JIEKTPOJIUTE, U JaJbHEHIIIee BOCCTAHOBIIE-
HHE BOCCTAHABIMBAaEMOTo o0Opasia myTeM CIoKHOW AudQy3un HOHOB depes
OKCH/I.

BbIBOABI. AIOMHHHEBBIC CIUIABBI MMCIOT IMHPOKOE HCIOJB30BAHUC B
Pa3IHYHBIX OTPACISIX HAPOJHOTO XO3siCTBa. JJIsT MPUTOTOBIICHHS ATFOMIHHE-
BBIX CIDIABOB HAMOOJIee MIMPOKOE PACIIPOCTPAHCHHE MOYUMIH CIICAYIOIINE
TUIIBI IJTABUIIBHBIX arperaTtoB: ra30BbIC-TNIAMEHHO-OTPaXKATEIBHBIC, IIAXTHBIC,
AIICKTPOCOTIPOTUBIICHUS;, WHIYKIMOHHBIC MPOMBIILICHHOW YacTOTHI; WHIYK-
LIMOHHBIC KaHAIHHEIC.
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BbI60p THUIIA TUIABUJIBHOTO arperara il IIPUrOTOBJICHUS aTFOMUHHUEBBIX

CIUTaBOB SIBSIETCA OIHMM M3 HanOoiee OTBETCTBEHHBIX 3TAIlOB Pa3pabOTKH
TEXHOJIOTHH, KaK B JIUTEHHOM, TaK M METAIIIypPIHIECKOM IIPOU3BOJCTBE, B
TOM YHUCIIE IS TEPepaOOTKH BTOPUIHOTO CHIPBHSL.

[TnaBka amFfOMHHHEBBIX CIUIABOB, IEpepabOTKa BTOPCHIPbS M HM3TOTOB-

JICHUE PA3JIMYHBIX JIMTAaTYp B AYI'OBBIX I€YaX IMOCTOAHHOI'O TOKa SIBJIACTCS
OJIHOM U3 CaMBbIX TEPCIICKTUBHBIX TexHoJyiorui 21 Beka.
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AHHOTAILIUS

HGHB}O Z[aHHOﬁ CTaTbu OBILIO pacCka3arb, KaK B IPEABOCHHBIC T'OJbl B
CCCP MPAaKTUYCCKHU 3aHOBO OblIa CO3JaHa COBpEMCHHAA IMUIICBAsA MMPOMBIIII-
JICHHOCTb CTpPaHbl, KOTOpas IMOAH:AJIa YPOBCHb XKU3HU COBCTCKUX J'HOZ[efI u
MMO3HAKOMMJIA UX C HOBBIMH BHJAAaMHU MTPOAYKTOB U HAITUTKOB.

ABSTRACT

The purpose of this article was to tell how in the pre-war years in the
USSR the modern food industry of the country was practically created
anew, which raised the standard of living of Soviet people and introduced
them to new types of food and beverages.

KioueBblie cjioBa: MUIEBas MPOMBIIUIEHHOCTh, MSICHbIE KOMOWHATEI,
TIPOU3BOACTBO HIAMIIAHCKOI'O, COBETCKUE AOMAIIHUE XOJOAUJIBHUKH, TOpPOJC-
KHe OYIIKHL.

Keywords: food industry, meat processing plants, champagne
production, Soviet home refrigerators, city rolls.

ITumesass npombinuieHHOCTh Aoctaidack CCCP ot Poccuiickoit
Vmmepun, HECMOTPS HA TO, YTO 3Ta OTPACHIh MaJlo Pa3BUBAJACh B ABAAIATHIC-
TPUALIATHIE TOABI U YK€ HE MOTJIa CPABHUTHCS C IHIIIEBOI MPOMBIIIIEHHOCTHIO
samanueix crpad U CIHIA, HO kakue-to 3aBoabl y CCCP Obunm, KOTOpBIE
TIPOU3BOIMIIN TIPOTYKTHI JUTS KHUTENEH.

HoBas sxoHOMHYecKass MOJTUTHKAa XOTh M Hakopmmia COBETCKYIO
Poccuro B 1BagmaThIe TOABI, HO TIPOU3BOACTBO MPOIYKTOB OBUIO B CTpaHE Ha
Hu3koM ypoBHe. Jla u pasBuBarbcs HOII B ycnoBusix Cranunckoit Poccun
MOT JIMIIb 70 ONpeAeTIeHHOro ypoBHA. A B 3T0 BpeMs B CoerckoMm Coroze
MIWIIMOHBI KPECThSIH OTPBIBAJINCH OT 3€MJIM M IepeOpachIBAUINCH Ha CTPOU-
TEJILCTBO HOBBIX 3aBOJOB U TOPOAOB. 3a rojbl ABYX NMEPBBIX MATHICTOK U3
JepeBHH nepebpanock B ropoaa domnee 12 MiH. denosek. [2, ¢. 64]
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B 1928-1929 ronmax B HamIe# cTpaHe BO3HHK HOBBIA IIPOIOBOJBCT-
BEHHBIH KpH3Huc. B cTpaHe ObUT MPHHAT Kypc HA MHAYCTPHAIHM3ALHIIO M 3€PHO
MAaccoBO TOIIIO 33 PyOex Ul TIOKYIIKH 000pyJOBaHMS TSl HOBBIX 3aBOIOB H
($abpuK, a TakKe I OIUIaTHl TpyHda 3apyOeHBIX CIeUAIMCTOB. LIeHs Ha
MIPOMBIIIIIEHHBIE TOBAPHl PE3KO BBIPOCIM HA 3E€PHO OCTAINCH IMPEKHHE,
MIO3TOM KPECThSIHE CTAJIM MAaCCOBO NPHUIEPKUBATH €0, B TOPOJaxX BO3HUKIN
nepebou co cHabGxeHHeM. Bce 5To B KOHEUHOM HTOTE MPUBEJIO K PEIICHUIO
PYKOBOJCTBa Hallel CTpaHbl O KOJUICKTHBH3AaLlMU CEJIbCKOTO XO3iHCTBA.
Oco0OeHHOM OCTPOTHI MPOJOBOJILCTBEHHBIH Kpu3uc nocTur B 1932-1933 ronax,
KOTJla MacCOBBIN DKCIOPT 3e€pHA, YCYTyOMIICS HEYpPOKaeM M OIIHOKaMU
PYKOBOJCTBA CTpaHbl, B pe3ynbTare dero B psae peruonos CCCP pazpazuncs
MAacCOBBIH TOJIOJ, TOBJIEKUINH OYEHb OOJNBIINE YeJIOBEYECKHE MKEPTBHI,
TOYHOE YHCIIO KEPTB HE MOTYT Ha3BaTh U ceiyac.

CraBmIMii HapKOMOM TNHILEBOM MpOMbIILIEHHOCTH B 1934 roxy
crapsiii 6onpmesuk u Apyr W.B. Crannaa Aractac ViBaHOBHY MUKOSIH e1tie
no cBoeil 3HamennTod moe3nku B CIIIA MHOro caemsan isi COBETCKOH
MMUIIEBOH poMbItieHHOCTH. CM. puc. 1.

Pucynox 1. Muxoan Anacmac Heanosuu HapKom nuuieeoil
npomvtunennocmu CCCP

B memom ke x 1936 romy moj pyKOBOJCTBOM Hapkomara MUKOsHA B
CCCP 06bUIO TOCTPOEHO CEMHAAIATh MICHBIX KOMOWHATOB, IEBATH
KOHIUTEepCKHUX (paOpuK, IBaaaTh qBE YaWHBIX (GaOpUKH, JECATh CaxapHbIX
3aBOJIOB, OJMHHA/ILATH )KUPOBBHIX KOMOMHATOB, COPOK KOHCEPBHBIX 3aBOJIOB,
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OKOJIO JIBYXCOT XJIe003aBOIOB, O0jIee TPpUALIATH MOJIOYHBIX 3aBona. B Mockse
u JleHWHrpaze NPOW3BOIWIACH MOACPHU3ALMS MHOTUX CTapblX ITMIIEBBIX
TIPEATIPUSTHH, TOCTPOSHHBIX B Poccuiickoit Ummepnn. [1, c. 48]

B wmrone 1936 roga Cramma 1.B. npemmoxuin HapKoMy MHIIEBOH ITPo-
MbmwieHHOCTH MukosiHy AWM. cpe3mutes B CIIA mis o3HaKOMIICHHS C WX
NHIIEBOI IPOMBINIICHHOCTBIO M TS 3aKyIIKH HEOOXOIMMOTro 000pYIOBaHYS.
D70 IIIOJOTBOPHAS ITOE3]]Ka COBETCKOH Jejeraluy MpoaoJDKalach IBa
Mecsilia ¥ TpHHeca OOoJbIINe W3MEHEHHUs B IUIaHE MPOM3BOCTBA MPOJYKTOB
MUTaHus JUid Hamei ctpansl. Cm. puc. 2 u 3

BN
Al ﬁ:‘:‘\ :\“\

Pucynox 2 Ilpue3o cosemckoit denezayuu ¢ CLLA ¢ urone 1936 200a

Ha namry peneraruro npomusBesno BlieYaTiIeHHE OpraHU3anus BBIICYKH
x11e600ynounbix n3nenuii B CLLIA n no npuesy 8 CCCP cam MukosH A.U. u
JIpyTHE COTPYAHHKH HapKoMara HadajM CO3/aBaTh TaKHe e XJIeOOOyIIoUHbIe
KOMOMHATBI, C aMEPUKAHCKMMM TEXHOJIOTHSAMM MHPOU3BOJICTBA Xjeba.
MaccoBoe H3rOTOBJIEHHE IMPOMBIIUICHHBIM CIIOCOOOM TOPOACKUX OYIOK
HadJajock yxe B 1936 roxy.

Ha 4neHOB coBeTCKON Aeneranyy Mpou3BeENO BIIEUATIICHHE KOHCEPBHAS
npomsinuieHHOCT B CIIIA, u OBIIO pemeHo 3aKkynuTh 000pyIOBaHHE
ULl IPOM3BOJCTBA KOHCEPBOB B HaIlIeil cTpaHe. bykBalnbHO yke depe3 rox
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Ha NPWIABKAX HAlIed cTpaHe MAcCOBO MOSBUJICA B METAUIMYECKMX OaHKaxX
3eJIEHbIH rOpOILEK, PHIOHBIE KOHCEPBBI M 3HAKOMBIE BCEM C JIETCTBA OAHKH
CTYIIIEHHOTO MOJIOKa. [ 3, ¢. 123]

il
e id
=y

Pucynox 3 Ynuunas mopzoenn ¢ CIIIA

Tak e MBI 00s3aHBI JIOJIM M3 COBETCKOW JeNeTalliil IOSBICHUIO
COKOB Ha IMPHJIaBKaX OTEYECTBEHHBIX MarasmHoB. Tak Kak Opyrou Tapel B
cTpaHe He OBLITO, COK y HAC MPOJABajCs B TPEXJIUTPOBBIX OAHKAX.

ITepoe B CCCP npOMBIIIUIEHHOE TPOU3BOICTBO KOJIOACKI U COCHCOK
Hayanoch B MockBe Ha MHUKOSTHOBCKOM MS[COKOMGI/IHaTe, IIOTOM B CTpaHE€
OBLJIO TOCTPOCHO elle Oojiee JecATH KPYIMHBIX KOJOACHBIX 3aBOJIOB. Bce
00opyaoBaHKe ISl TAKUX TPOU3BOACTB ObLI0 3akyruieHo B CIIIA Bo Bpems
9TOH MOE3IKH.

Takol M3BECTHBIH NMPOMYKT Kak MaiioHe3 ObLI NPHBE3EH K HaM W3
AmepukH 1 OoJiee rojia peKIaMUpOBAJICS B Ta3eTaX M IUIAKAaTaX B CTOJIOBBIX,
TOJIBKO MOCIIE JIOITOH peKIaMbl COBETCKHE JIIOAU JOMYCTIIN MalloHe3 Ha CBOI
croi. Toraa ske ObIJIO HAYATO MPON3BOJICTBO KETUYIA M JPYIHX cOycoB. CM.
puc. 4

Jern Obun Onaromapusl MuxosiHy AWM. 3a MaccoBoe NMpOHM3BOJICTBO
MOPO’KEHHOTO0, KOTOPOE €IIe IO BOHHBI CTaJI IPOU3BOIUTH MPAKTHUECKH B
KaXX/IOM KPYITHOM TOpOJie, a B3pPOCIBIC 32 IPOU3BOACTBO IIAMIIAHCKOTO B
ctpane. Konewyno, mammnanckoe 0b010 1 10 MUKOSHA, HO IMEHHO TIPH HEM
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MIPOU3BOJICTBO Cpa3y BHIPOCIIO B MIECTHACCAT pa3, U IIeHa yIlana B IBAALATh
pas, u cpa3y MIaMITAHCKOE B HAIIeW CTpaHEe OYCHb JOCTYIHBIM TOBAPOM IS
BCex KaTteropmii mokymareneil. U yxxe no Bemmkoit OtedectBenHo BoitHbI y
COBETCKHUX JIFOZIEN BO3HUKJIIA TpaauLMs BcTpeuaTb HOBBIM ros1 IaMIaHCKKUM.

b)

METHYTE - CARAR TCABAR DETPAN & AFS.
MATAME NANAPABA ¥ WAGHMN, PHEMIN,
ARRELAME B [TV LPRLAM

KETUYN @

| F y p ZRENPSE
l‘:&-u"q-'ﬁa&--_'—-

La

Pucynox 4. Cosemckan pexknama kemuyna 1937 zooa

Ho, naBepHoe, rmaBHO# 3acimyroit A.J. MuKosiHA CTano MpPOU3BOACTBO
npoMblIIIeHHbIX xonoamisHukoB CCCP, nocne npuesnaa w3 CIIIA no amepu-
KaHCKUM TEXHOJOTHSM COBETCKHME 3aBOJbl CTalM BBIIYCKAaTh OTrPOMHbBIE
XOJIOAWIBHUKH, TJI€ MOTIH XPAaHUTHCS MPOAYKTHI U1 OONBIIOrO TOpoja,
Tyla MPOKJIAABIBATH JKEIe3HOAOPOXKHBIE IYTH, a TAKXKE XOIOAWIbHHUKH
Pa3IMYHON BMECTUMOCTH, KOTOPBIC MPUTOJUIOCH IS CO3AaHHUS MAaCCOBBIX
ctonoBbix ctpaHbl CoseToB. [lys1 HEOONBIINX CTOJIOBBIX OBUIM 3aKyIJICHA
TEXHOJIOTHS 10 MPOM3BOACTBY XOJOAMIBHBIX MKapoB, a AN OONBIINX
00BEMOB XOJIOAMIBHIKOM CTaHOBHJIACH Lenasi KomHaTa. CM. puc. 5.
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HagepHoe, B Hamieil cTpaHe B KaXI0l ceMbe ObUIa KHATA O BKYCHOM U

37I0POBOH MHILE, KOTOPAs TIEPEHU3AaBAIACh BOCEMb Pa3 MacCOBBIMH THPaKaMH,
BBIITYCK 3TOW KHHUIH 3TO 3aciyra Toxxe Mukosina A.1.

Kak mucanmu U.Wned u E. [letpos B cBoeit kanre «Cuns B KapeTepuH,

MBI 9UTAIA pedb MHUKOSIHA O TOM, YTO €/1a B COIHMAJHCTUYECKOH cTpaHe
JOJDKHA OBITH BKYCHOM, UTO OHA JOJDKHA JOCTABILTH JIIOASIM PAlOCTh.

T &1/P0 CHITEw

XDAHNTE AATHHDTOCRS B SONOIWOM

chepararenson unndy
——

Pucynok 5. Amepukanckue npomsluLieHHble X0100UTbHUKU

JlaBHO HET ATHX 3aMevaTeNbHbIX nucareneit u A.J. MukosiHa, TaBHO HET

u CCCP, Ho, HaBepHOE, U ceiiuac BCEM HaM X0UeTCs, 9TO OBl COBpEeMEHHas e/1a
ObLIa BKYCHOW U IOCTaBJIsLIa HAM PafoCTh.
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AHHOTALUA

B cratbe mpencraBiieHbl pe3yJbTaThl TPEXMEPHOIO MOAEIUPOBAHUS
MUHHATIOPHBIX MHOTOYACTOTHBIX KIMCTPOHHBIX pe30HATOpOB. OCOOECHHOCTHIO
KOHCTPYKIIMH PE30HATOPOB SIBJSIETCSI NMPUMEHEHUE BHEIIHEW MpsIMOYIOJb-
HOM pE30HAHCHOM CHCTEMbI M BHYTPEHHHX IOJIOCKOBBIX PE30HAHCHBIX
MIPOBOJHHUKOB, PACIOJOKEHHBIX Ha TUAJIEKTPUUECKONW MOJJIOXKKE. 3a CUEeT
TAKOTO PEIICHUs YIAeTCsl MUHUATIOPU3UPOBATh PE30HAHCHYIO CUCTEMY IIpHU
JIOCTaTOYHO BBICOKHX 3JIEKTPOJMHAMHUYECKHUX MapameTpax. MccienoBaHbl
OCHOBHBIE JIEKTPOJUHAMHUYECKUE U 3JIEKTPOHHBIE IApaMeTpPhbl PE30HATOPOB.
[Tomo6HBIM THIT PE30HATOPOB MOXKET HAWTH MPUMEHEHHE B HU3KOBOJBTHBIX
npuOopax KIMCTPOHHOTO THIA CAHTUMETPOBOIO M MULUIUMETPOBOIO JHa-
11a30Ha JUIMH BOJIH.

Ipu pa3paboTke OOPTOBO PaTHOINCKTPOHHON arapaTypbl OCTPO CTOUT
3a/a9a CO3/aHMs BHICOKOI(P(HEKTHBHBIX MHUKPOBOJHOBBIX T€HEPATOPOB U
ycuiuteneil. HecMoTpss Ha MMpokoe MpUMEHEHUE MOJYyNPOBOIHUKOBBIX
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NPHOOPOB B TaKMX YCTPOMCTBaX, BaKyyMHBIE IPUOOPHI HE YCTYNAIOT CBOM
MO3UIMK B 3TOW 00slacTh. DTO CBSI3aHO C TEM, YTO BaKyyMHbIE IPUOOPHI
00J1a1ar0T OOMBIIEH CTAOMILHOCTBIO KOJIEOaHHH, HAJEKHOCTBIO, CTOMKOCTBIO K
paguallMOHHBIM H3JIy4YCHUAM. OL[HI/IM N3 TaKuX MCPCHECKTHUBHBIX HpI/I60pOB
SIBIIIETCS. MUHHATIOPHBIN MHOTOMy4eBolt kimctpoH (MMUJIK) [1]. Msoro-
JIY4CBbBIC KITUCTPOHBI IMUPOKO UCTIOJIB3YIOTCA B KA4YECTBC MOIIHBIX YCHHHTeHeﬁ
ANIEKTPOMATHHUTHBIX KoJieOaHmid. OmgHako aisi OOpTOBOH ammaparypsl TaKue
YCTPOWCTBA JIOJDKHBI Y/IOBJIETBOPSITH CTPOTMM TpPeOOBaHMSAM IO Maccorada-
PHUTHBIM TTapameTpam [2].

BaxxHbIM 371€MEHTOM KOHCTPYKIIUN J'IIO6OFO KIIUCTPOHHOI'O YCHUJIUTEJIA
1 reHeparopa ABJIACTCA €ro pe30HaHCHad CUCTEMA, OT MMAPpaMETPOB KOTOpOﬁ
BO MHOTOM 3aBHCST BBIXOJHbIE XapaKTEPUCTUKH Tpurbopa B 1enom. [Ipu stom
JUTL IPOABWIKCHUS BBEPX IO AUAIIA30HY YaCTOT UCIIOJIB30BaHHC OHO3a30PHBIX
PE30HATOPOB CTAHOBUTCS HEI(D(EKTHBHBIM, BCIEICTBUE YXYIIICHHUS TaKUX
MapaMeTpOB KaK 3KBHUBAJICHTHOC COIPOTHUBIICHUC Re :pQH, rAe P - BOJIHOBOC
COIPOTUBJICHUE PE30HATOPA, OH — €T0 HAarpy>KeHHast JOOPOTHOCTS [3].

Haubonee »¢p(eKTUBHBEIM pemIeHHEM B JITOM CIIydae SBISICTCS
NPUMEHEHHE JBYX U TPEX3a30PHEIX PE30HATOPOB.

B nanHO# paboTe npuBeICHBI pe3yIIbTaThl TEOPETHUCCKUX UCCIICIOBAHIN
JIByX THIIOB MPSIMOYTOJILHBIX KIIMCTPOHHBIX PE30HATOPOB C pasiM4HOM KoH)U-
praL[Heﬁ IMOJIOCKOBBIX TPOBOJHUKOB HA ,I[PIBJ'IG:KTpPI‘IeCKOﬁ IIOJJIOXKKE.

ABSTRACT

The article presents the results of three-dimensional modeling of
miniature multifrequency klystron resonators. A feature of the resonator
designs is the use of an external rectangular resonant system and internal strip
resonant conductors located on a dielectric substrate. Due to this solution, it is
possible to miniaturize the resonance system at sufficiently high electrodynamic
parameters. The main electrodynamic and electronic parameters of the
resonators are investigated. This type of resonator can be used in low-voltage
klystron-type devices in the centimeter and millimeter wavelength range.

In the development of on-board electronic equipment, the urgent task
is to create highly efficient microwave generators and amplifiers. Despite
the widespread use of semiconductor devices in such devices, vacuum
devices are not inferior to their positions in this area. This is due to the fact that
vacuum devices have greater vibration stability, reliability, and resistance to
radiation. One of such promising devices is a miniature multibeam klystron
(MMLC) [1]. Multibeam klystrons are widely used as powerful amplifiers
of electromagnetic oscillations. However, for onboard equipment, such
devices must meet strict requirements for weight and size parameters [2].

An important design element of any klystron amplifier and generator
is its resonant system, the parameters of which largely determine the output
characteristics of the device as a whole. In this case, to move up the
frequency range, the use of single-gap resonators becomes ineffective due to the
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deterioration of such parameters as the equivalent resistance Re =pQw, where
p — is the wave impedance of the resonator, Qn is its loaded Q-factor [3].

The most effective solution in this case is the use of two and three-gap
resonators.

This paper presents the results of theoretical studies of two types of
rectangular Kklystron resonators with different configurations of strip
conductors on a dielectric substrate.

KiroueBple ciioBa: KJ'II/ICTpOHHHﬁ pe30HaTop, MI/IHI/IaTIOpHHﬁ MHO-
FOJ'Iy‘ICBOfI KIIMCTPOH, JUIJICKTPHUICCKAs TOMJIOXKKA.

Keywords: Kklystron resonators, miniature multibeam Klystron,
dielectric substrate.

ITepBas pe3oHaHCHAs cHCTEMa TIpecTaBieHa Ha puc. 1. OHa COCTOUT U3
TPSIMOYTOJIGHOTO PE30HATOpa C 3aKPEIUICHHOW B TMONEPEYHOM HANPaBICHUH
JIMDJIEKTPUYECKON TTOIOKKOM. JMANIeKTpHYecKasi MOJJI0KKA BBITIOJTHEHA U3
anmMasza. J[Ba MEeHTPATBHBIX JIEKTPOA U JBa OOKOBBIX BJIEKTPOIa COCTABISIOT
TPH 3a30pa IS B3aUMOJCHUCTBHUSI BBICOKOYACTOTHOTO TMOJISI ¢ MHOTOJTYYEBHIM
SIIEKTPOHHBIM TOTOKOM. lleHTpasbHble W GOKOBBIE 3JEKTPOMIBI Pa3IEisIOT
JIMDJIEKTPUYECKYIO TIOUIOKKY Ha JIBE€ PaBHBIE 4yacTh. IT0JIOCKOBbIE TPOBOJI-
HHKH, PACTIONOKEHBl Ha JHUAJIEKTPUUECKON TIOJUIONKKE C JIBYX CTOPOH H
COCIMHSIIOT EHTPAIBHBIC JIEKTPOABI M KOPIYC pe3oHaropa. nuHa mosoc-
KOBBIX TIPOBOJIHMKOB OIpPEJENAET PE30HAHCHYIO YacTOTy MPOTHBO(MA3HOTO
TUMA Koebauuii (7).

Pucynox 1. Koncmpykuus pezonamopa ¢ 00UuHOYHBIM NOJIOCKOBbIM
NPOBOOHUKOM HA NOOGEUIEHHOU OUIIEKMPUYECKOTL NOOI0MICKE.

1- o6vemuulii npamoyzonvublil pezonamop, 2- OuneKmpuiecKkan
noonocka, 3-60K0evie npoaenuvle 6MyaKu, 4- yenmpanvHole
nposiemHuble 6MYIKU, 5- 6bICOKOUACMOmMHbLE 3A30Pbl, 6- KaHaabl 01
nponema 31eKmpoOHHO20 NOMOKA
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Orot BUA KonebaHUil coOOTBeTCTBYET BUAy Koiebanmit TEM. 3a cuer
MIPUMEHEHMS TU3JICKTPUIECKOW ITOUIOKKN JUIMHA BOJHBI B ITOJIOCKOBBIX
MIPOBOAHUKAX MEHBINE, YEM B CBOOOIHOM IIPOCTPAHCTBE, YTO MPHBOIUT K
YMEHBIICHNIO Ta0apUTHBIX Pa3MEPOB PE30HATOPA B LIEJIOM.

Cnenyromuii THO KojieOaHWH, KOTOPBHIH BakeH NPH PAcCMOTPEHUHU
MOAOOHBIX pe30HaTOpOB- CHH(DA3HEIH, 00BMHO 3TO (Hi01), KOTOPHI B 00IIEM
cllydae OmIpenesieTcsi pa3MepaMu MPSIMOYTOJIbHOIO PE30HATopa C Y4eTOM
€MKOCTEll BBICOKOYACTOTHBIX 3a30poB. Takke B TaKOM pE30HATOPE MOTYT
BO30YXKIIaThCsl ¥ MHOYKECTBO JIPYTHX THIIOB BOJIH, HO B CHIIy MaJOro Xapak-
TEPUCTUYECKOTO COIPOTUBIICHHS U TUIOXOTO B3aUMOJCHCTBUS C SJIEKTPOHHBIM
MOTOKOM MBI UX HE pacCMaTpHBAEM.

Brtopoii Tun pe3oHaropa, pacCMOTPEHHBIN B paboTe- MPSMOYTOJIbHBIN
PE30HATOpP C NOABELICHHON TU3JIEKTPUIECKON OAJIOKKOH, B KOTOPOM HCIOJb-
3yeTcsl CHMMETPHYHAs JByXCTOPOHHSAS II0JIOCKOBas JHHMA. KoHCTpykums
3TOTO THIIA pE30HAaTOpa MPUBEICHA Ha puC. 2.

Pucynok 2. Koncmpykuyus pe3onamopa ¢ Cummempuynsim noJ10CKO8bIM
DE30HAHCHBIM HPOBOOHUKOM. - 00BbemHbLIL pe3oHamop,
2- OusieKmpuuecKkas NOOI0MHCKA, 3- CUMMEMPUUHBLIL 08YXCIMOPOHHUIL
ROJIOCKO8bLIL NPOBOOHUK, 4- UeHmMPAbHbIE RPOSIEMHblE 6MYTIKU,
5- bokoevle nporemuvle 6mynku, 6- KAHAIbL 071 NPOXOHCOCHU
91EKMPOHHO20 NOMOKA, 7- 6bICOKOUACHMOMHDbLE 3A30Pbl PE30HAMOPa

B aToM cilyyae Ha AMINIEKTPUYECKOH IMOMJIOKKE pa3MEIleHBl JBe
CUMMETPHYHBIE IT0JIOCKOBBIE JINHUH, COCTOSIINE U3 JIBYX ABYXCTOPOHHHX
HPOBOJHUKOB. [10I0CKOBBIE JIMHUM 00Pa3ylOT ABYXIPOBOAHYIO PE30HAHCHYIO
CHCTEMY, Harpy>eHHYIO0 Ha €eMKOCTb 3a30pOB, B KOTOPOIl KOJIeOaHH MOTYT
BO30YXKIaThcs Kak MPOTHBO(DA3HO, TaK U CHH(AZHO.
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OcHOBHBIE pa3Mepbl Pe30HATOPOB

Taonuua 1.

JJIMHA BBLICOTA HIHPHHA paauyc JIMHA 3a30pa JUIMHA
pe30oHAaTOpa, | pe30HATOPA, | PE30HATOPA, | IPOJIETHOI0 | B3aNMOIEHCTBHSL, | HEHTPAIBHBIX
I, MM B, MM S, MM KaHaJa, I, d, mm JJIEKTPO/IOB,
MM Ly MM
9.6 18 12 0.35 1 2.2

Pe3y.]1]>TaTl>l MOACJIMPOBAHUA PE30HATOPOB
B xagectBe meroma I/ICCJ'IG,Z[OBaHI/Iﬁ PE30HATOPOB HMCIOJIb30BAH YUCIICH-
HBIM METOJI KOHCUHBIX JICMEHTOB.

Tabauuya 2.
Pe3yabTaThl pacyera i pe30HATOPA ¢ OAMHOYHBIM I0JO0CKOBbIM
NPOBOJHUKOM
Ne THII Yacrora, CoGcTBeHHAs XapakTepucTuueckoe
Moabl | moabl | I'T'u, I'Tn | modporHOCTH, Q CONIPOTHBJICHHUE, P
2 T 4.685 1177 210
3 2n 9.763 7692 53

[MporuBodasznas Moaa, BO30yKaaemMas a pe30HaTOpe, PacIoiaracTcs B
C mmamasoHe, IMEET BBICOKOE XapaKTepucTHIeckoe comnpoTupieHre. Cunpas-
Hast MOJia, BO30ykaaercst B X Iuaa3oHe U MMeeT B 4 pa3a MEHbIIIee XapakTe-
PHUCTHYECKOE COTIPOTHBIICHHUE, OTHAKO TOPA3I0 OOJBIIYI0 JOOPOTHOCTE. JTO
MOYHO OOBSICHUTH TE€M, YTO YacTOTa MPOTUBOGA3HON MOJBI OTpEIeNsIeTCs
JOCTAaTOYHO HHU3KOMOOPOTHOM MOJOCKOBOM NHHHEH, a cuH(pa3Has Moja
BO30YXIaeTcs B 00beMe IPSMOYTOIFHOTO pe30HATOpa.

Ha pucyHke 3 npuBeieHbI pacCUnTaHHbIE S- apaMeTpsl (Si1, Sp1) M1st
JIBYX 4acTOT 3TOTO pPE30HATOpA.

Sn. B

6)

Pucynok 3. S- napamempul pezonamopa 011 npomueodhaznozo u
cungasznozo 6udoe konebanuii. 1-S11, 2- Sz1

77




Ha puc. 4 npencraBieHsl pe3ynbTaThl pacuyeTa paclpenesieHuss OTHOCH-
TEIBHOTO BBICOKOYACTOTHOT'O AJIEKTPHYECKOTO OIS B 3330pax pe30HATOpa I
nm u 2n xonebaHmil. Pacuer pacmpenencHuss BBICOKOYACTOTHOTO ITOJIS
TIPOBOAMJICS BJIOJIb IPOCTPAHCTBA B3aNMOACHCTBUS pe3oHaTopa. B pezoHaTope
HaOJFONAeTCsT HEPABHOMEPHOCTh PACIPEACNICHUS BBICOKOYACTOTHOTO TIOJS B
Tpex 3a3opax. [Ipu m MoJe aMIITUTy1a OIS B CPETHEM 3a30p€ PE30HATOPA
B 1.5 pa3a mpeBbllIaeT aMIUIMTYy MOJI B TIEpBOM 3a3ope U B 2.5 pa3a B
TpeTheM 3a3zope. Ha 21 Mone amrumntyza mosis B 3a30pax Oosee paBHOMEpHa, B
LIEHTPaJIbHOM 3a30pe HaNpsDKEHHOCTH Mo B 1,3 pasa MpeBbIIacT aMILIUTYLy
B IIEPBOM 3a30pe U B 1,2 paza aMIUTUTYy Ty TOJISL B TPETHEM 3a30pE.

"

a) 0)

Pucynox 4. 3asucumocms pacnpeoenenusn ¢blCOKOHACHOMHO20 NOJA 014
npomueoghasnozo a) u cunghasnozo 6) munoe Konedanuil

Taonuuya 3.

Pe3yabTaThl HecleJ0BaAHUS PE30HATOPA ¢ CHMMETPHYHBIM
M0JIOCKOBBIM Pe30HAHCHBIM MPOBOTHUKOM (puC. 2)

Ne THII Yacrora, Co6cTBeHHAst XapakTepucTuieckoe
Moabl | moabl | I'Ty, I'Tn | modpoTHOCTH, Q CONPOTHUBJIEHHE, P

1 T 4.439 1130 272

2 3n/2 5.0216 2092 107

3 2n 9.547 6291 116

4 T 18.193 2395 22

5 3n/2 19077 5176 31

MoskHO crenath BBIBOJ, 4TO B auamnasone a0 20 I'Tiy B pe3onarope
BO30Y)KIAIOTCS MSITh MOJ| C BBICOKOYACTOTHBIMHU 3JIEKTPUUCCKUMU HOJISIMHU
JIOKaJIM30BaHHBIMH B 3a30pax pe3oHaropa. Hawusbiciuasi 100pOTHOCTh pe3oHa-
Topa Ha 27t Moze (Ne3). XapakTepucTHIECKOE COMTPOTUBICHIE MaKCUMAIILHO
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urst © Moabl (Nel) i 3 Mozs! (21). [Tt BRICIINX 9acTOT XapaKTEPHCTUUECKOE
COTIPOTHBIICHHE MEHSETCS HE3HAUMTENBHO. Takke MPUCYTCTBYIOT MOJBI 37/2.
B aTOM citydae moJie BO BTOPOM 3a30p€ OTCYTCTBYET.

Camble BaKHBIC M3 HHX KOd(QQuIMeHT B3aumoekicteus M| u oTHo-
CHTEITbHAS JIEKTPOHHAS MPOBOIMMOCTE Ge/Go. DTH mapaMeTphbl ONpEIeIIsIIoT
CBSI3b C DJICKTPOHHBIM IMOTOKOM, & TAKXKE TO, B KAKOM PEIKUME- YCHUITUTEIILHOM
WM TEHEPATOPHOM OyAeT paboTaTh KIUCTPOH C TaHHBIM PE30HATOPOM. ITO
HCCJICIOBaHKE TIPOBEJCHO ISl TPEX MEPBBIX YacTOT PE30HATOpPA C CHMMET-
PUYHBIM MTOJIOCKOBBIM PE30HAHCHBIM TPOBOIHUKOM.

L GG

Pucynox 4. Pesynomamul pacuema 31eKmpoHHbIX RAPAMEMPOE.
a- koIppuyuenm eé3aumodeiicmeun \M|, 6- omnocumenvhnas
anexmponnasn nposooumocms Ge/Go.

Ilo pesymbraTaM WCCIENOBAHUI DIIEKTPOHHBIX IAapPaMETPOB MBI
MOJKEM CJIeaTh BBIBOAKI, U4TO T MOABI Nel i Moabl Ne3 MOKHO TIOYYUTh
pexum paboTel 6e3 camoBo30yxaeHUs Ge/Go>0. IIpu 3ToM KO3 bHLIHEHT
B3aumoeicTBus |M| ocraercss q0CTaTOYHO BBICOKMM. OIHOBPEMEHHO C
3TUM MOXXHO OTMETHUTb, YTO JJIs1 MOJABI Ne2 K03 PUITUEHT B3aUMOACHCTBUS
Mai, a mpoBoauMOCTh Ge/Go MMeeT HeGOIBIIIOE OTPHUIIATENBHOE 3HAUCHHE.
Takoif pexxum paboTHI ABISIETCA HEONTHMAJIBHBIM M paboTa Ha 3TOW Moje
KIIMCTPOHA HEBO3MOXKHA.

3akia04yeHHe

[IpoBeneHo MccnenoBaHne IBYX BapHaHTOB MHOTOYACTOTHBIX PE30HAHC-
HBIX CHCTEM IIpEeHA3HAYECHHBIX JUISI MCIIOJIb30BaHMS B MPOJETHBIX HHU3KO-
BOJIbTHBIX KJIHUCTPOHaX. OCOOEHHOCTBIO KOHCTPYKIMH TaKUX PE30HATOPOB
SIBJISIETCS. HAIMYKE JIOTIOJTHUTENILHBIX PE30HAHCHBIX AJIEMEHTOB, BBINOIHEHHBIX
B BHJIC TIOJIOCKOBBIX JIMHHM Ha AMDJIEKTPUUECKUX MHOMIOXKKax. Takue peso-
HAHCHBIC OTPE3KH Ha IUANIECKTPHUYECKHUX TOUIOKKAX O CHX IOP HCIIOIH30-
BAIMCH TOJBKO B KOHCTPYKIIMSAX MHUHHATIOPHBIX JIaMI C O€ryIield BOJHOM.
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Takoe penieHHe HO3BONIIO YMEHBIIUTh I'€OMETPUYECKHE pasMephl pe30Ha-
TOPOB 32 CYET YKOPOUCHHUS JUTHBI BOJIHEI B IAJICKTPHKE.

Ioka3aHo, 94TO TaKkHe PE30HATOPBI MOTYT 00IaIaTh MHOTOYACTOTHOCTBIO,

a TakoKe BO3MOYKHO 00eceunTh paboTy Ha KPATHBIX PE30HAHCHBIX JacTOTaX.

Bosmoxaoe TMIPUMEHECHUE UCCIIEIOBaHHBIX PE3OHATOPOB- HU3KOBOJIBTHBIC

MHOTOJTy4eBbIe TIPUOOPHI KIMCTPOHHOTO THIIA CAHTHMETPOBOTO M MUJUIMMET-
POBOr0 AMANa30HOB.
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AHHOTALUSA

QHGPFCTI/I‘IGCKI/IC l'[pO6J'ICMBI BBIXOJAT Ha IIEPBOC MECTO B MUPE CPpeAn
BKHEHIIMX NpoOeM M 3a/1a4, KOTOpBIE MPEICTOUT PelnTh obmecTBy B XXI
Beke. CIIoKUBIIAsICS pecypcHas Oaza OHCPICTHKH, HA KOTOpOﬁ CTPOUTCS BCA
XO3SHCTBEHHAS JACATCJIbHOCTL YCJIOBEUCCTBA, HCYUCpIIacMa, INPHUYEM YKE B
00o3pumoM OymymieM. B cBS31 ¢ 3TUM BOIIPOCH! 3HEPTOCOEPEKESHUS, Pa3BUTHS
" BHECAPCHUA CHUCTEM aHBTepHaTI/IBHOﬁ OHEPIrCTUKU HJIN BO300HOBIISIEMBIX
HUCTOYHUKOB 3Heprun (BUD) CTAHOBATCS OMHMMH W3 CaMBIX aKTyaJIbHBIX.
Cratpst ipeocTaBisieT MHGQOPMAIIHIO 10 YETHIPHAAIATH OCHOBHBIM IIpoOIIe-
MaM JKCILUTyaTallid BETPOr€HEPATOPOB U CYLLECTBYIOLIUM IIyTAM HUX PELICHUA
WK CMAT'YCHUA.

ABSTRACT

Energy problems come out on top in the world among the most

important problems and tasks to be solved by society in the 21st century.
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The existing resource base of the energy sector, on which all the economic
activities of mankind are based, is exhaustible, and already in the
foreseeable future. In this regard, the issues of energy conservation,
development and implementation of alternative energy systems or renewable
energy sources (RES) are becoming one of the most urgent. The article
provides information on fourteen main problems of wind turbine operation
and existing ways to solve or mitigate them.

KnioueBnlie ¢10Ba: BO300OHOBISEMbIE UCTOUYHHKU OHEPIruv; BETPOIHEP-
rerudeckue yctanoBku, KII/I, yrunusanus nonacreil.

Keywords: renewable energy sources; wind power plants, efficiency,
blade utilization.

CymiecTByeT HECKOJIBKO OCHOBHBIX MPOOIIEM, C KOTOPHIMHU CTaJIKHBAIOTCS
TIPU SKCILTyaTaIl{ MMPOMBIIIICHHBIX BETPOYHEPIeTHYECKUX YCTaHOBOK (BOY)
[1, 2]. CietmanucTebl OTPACU OOBIMHO BBIICISIOT TAKKHE MPOOIEMbI KaK:

1. HenpaBuibHoe ycTpoiicTBo ¢pyHnamenta. Ecimm hynnamenT Oamrau
HETIPaBIJIGHO PAaCCYNTaH, WM HENPAaBWIFHO YCTPOCH IpeHaX (DyHAaMeHTa,
OallHsl OT CHJIBHOTO MOpPbIBA BeTpa MOXeT yrnacTb. COOTBETCTBEHHO, HEOOX0-
JIMMO OTBETCTBEHHO IOJIXOJIUTh K BOIPOCY pacueTa KOHCTPYKLIUH (yHIaMeHTa
Ha TPOYHOCTh M MPOBOJUTEL PETYISPHBIE TPOBEPKH PaOOT BO BpEeMs 3aJTUBKU
TOCTIE/IHETO.

2. OfJieneHenne JomacTeii W JOpPyrux dvacreid reHeparopa. OOie-
JICHCHUE CIOCOOHO YBEIMYHTH MAaccy JIOMAcTed M CHIBHUTH (QPEKTHBHOCTH
paboTEI BeTporeHepaTopa, HAPYIIUTh a3pPOJHMHAMHUKY, YBEIHYUTh W3HOC U
YCTaJIOCTHBIC XapaKTEepUCTHKH TypOWMHBL B cimydae 3amepsaHust 00opymo-
BaHMs, 3aMEPSIIOIIETO CKOPOCTh BeTpa, 3 (HEeKTUBHOCTh BETPOTCHEpATOpa
cepbE3HO cHmkaeTcs. M3-3a o0neneHeHUsT MpUOOPHI MOTYT IOKa3bIBaTh
HH3KYIO CKOPOCTb BETpa, U POTOP OCTAHETCsI HETIOABM)KHBIM U B HTOTE pas3py-
IIUTCSL TOJ BO3AEHCTBUEM HArpy3ok. i 3KcIUlyaTallid B apKTUUECKHUX
00J1acTsIX, YaCTH BETPOreHepaTopa JOJDKHBI ObITh M3rOTOBJICHBI U3 CIICHHANb-
HBIX MOPO30CTOMKHX MaTepHaJIOB, a KHMAKOCTH, HCTIOJIb3yeMbIe B T'€HEpaTope,
JOJI’KHBI OBITH OYEHD Mep3OCTOI\/’IKI/IMI/I.

3. OTkiII0YeHHEe/TI0JIOMKAa TOPMO3HOI#i cucTeMbl. [Ipu 3TOM JONACTh
HaOupaeT CIMIIKOM OOJBIIYI0 CKOPOCTh M, KaK ClIeJICTBHE, JJoMaeTcsl. [laHHas
mpoOJieMa B HACTOSIIIIEE BpeMs HE PEIlIeHa, HaJl Hel pabOTAIOT CIICIMAICTEL.

4. OtkmioueHne BeTporeHeparopa. I1py pe3kux kojaeOaHusIX CKOPOCTH
BeTpa cpabaThIBACT INICKTPHYCCKAS 3all[UTa amllapaToB, BXOASAIIAX B COCTAB
CHUCTEMBI, YTO CHMXAeT PPEKTUBHOCTH CHCTEMBI B LieJoM. Tak ke mis
OOJIBIIMX BETPOCTAHIIMN OOJIbIIAS BEPOSATHOCTh CpabAThIBAHMS 3allMTHI HA
otxoasux JIDIIL.
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5. HectadbwibHocTh padoThl TeHepaTtopa. !3-3a Toro, uto B 0OIB-
LIMHCTBE NPOMBIIUIEHHBIX BETPOTEHEPUPYIOIINX YCTAHOBKAX CTOST ACHHXPOH-
HBIE TEHEPATOPBI, CTA0MIIbHASA pab0Ta UX 3aBHCHT OT OCTOSIHCTBA HANIPSDKCHUS
B JIOIl. Pemmtep nmaHHyI0 HpoOIeMy MOKHO MTpPH NPUCOSAMHEHUH K
KOHCTPYKLIMM BETPOTEHEPATOpa 3alacHOr0 MCTOYHHKA JJIEKTPOIHEPTHU
WM IIPU YCTAHOBKE CAMO3aBOIAIINXCS BETPOT€HEPATOPOB.

6. Ioxapsbl. [loxxap MOXXET BO3HMKHYTh M3-332 TPEHUS BpAIL@IOIINXCS
YyacTel BHYTPH TOHJOJIBI, YTEUKH Maciia U3 TUJIPABINYECKUX CHCTEM, 0OphIBa
kabeneit u T. A. [loxkapbl BEeTpOreHepaTopoB PEAKH, HO UX TPYAHO TYIIUThH
n3-3a OTHAJIEHHOCTH BETPOBBIX JJIEKTPOCTAHLUA W OOJBIIOH BBICOTHI, HA
KOTOpO#l mpoucxomut noxap. Ha coBpeMeHHBIX BeTporeHepaTtopax yCTaHaB-
JIMBAIOTCS] CUCTEMBI MTOKaPOTYIICHHS.

7. Yoappl MoJHHA. YIapsl MOJHHI MOTYT TPHBECTH K IIOXKapy.
OnHako, Ha COBPEMEHHBIX BETPOr€HEPAaTOpaX yCTAHABIMBAIOTCS MOJIHHEOTBO-
JAIINE CHCTEMBI, 9TO OJIarONPHATHO BIMSACT HA CPOK CITy>KOBI BETpOTreHepa-
TOpOB.

8. Ilym u BudOpaumus. Vcrounmkom myma Ha BOVY saBisercs mexa-
HHUYeCKas mepenada OT BETPOKOJECa K FEHepaTopy, B OCHOBHOM IIyM
penykTopa (MEXaHHUYECKHIl IIyM) M IIyM IpH paboTe BeTpokosieca (a’spoau-
HAMHYECKUH 1IyM). [l CHIKEHUS MEXaHHMYEeCKOTO IIyMa HCIIOJB3YIOTCS
TacUTeNM Pa3IMYHON KOHCTPYKILHH, a TaKXKe MPUMEHSETCS 3BYKOM30JIH-
pytoliee MOKpbITHE KaOMHBL. ASPOAMHAMUYECKHH IIYM CTaparoTCs CHU3HTh
COOTBETCTBYIOIIMM M3MEHEHHUEM MPOGHIIS JIONACTeN U BBIOOPOM ONTHMAaJIbHOM
CKOPOCTH BPALIEHHs BETPOKOJIECA.

HecmoTpst Ha TO, 4TO BETpOreHepaToOpsl MHOTHE CUUTAIOT LIyMHBIMH,
TIPH TIPOBEJICHUH HCCIIEN0BaHUs cOTpyIHnKaMu OKcopackoro yHUBEpCHTETA
[3] 6110 yCcTaHOBIIEHO, YTO AINTENIHHOE POXKUBAHNE BO3JIE BETPOTCHEPATOPOB
HE MMEEeT HUKAKOTO JOJITOCPOYHOIO BIUSHUS HA COH U OTIBIX JIOAEH.

Tem He MeHee, IpM BHIOOpE IUIOMIAIKH /Ul ycTaHOBKH BOY HeobOxo-
MO OOECTIeUUTh yIAIeHHOCTh OT Xuibs Ha 200-250 metpos. [Ipu sTom
HEOOXOIUMO y4ecTb PO3y BETPOB M COOTHOIIEHHE BBICOTHI MEXIY MECTOM
ycTaHOBKH BOYVY n xxnipem.

B pesynprarte mpOTHBOIIYMHBIX KOHCTPYKTHBHBIX PEIICHUH B Oe3pe-
IYKTOPHBIX BETPOYCTaHOBKaX, HaIpuUMep, B BeTporeHeparope ¢pupmel Enercon
MOXHO CIIOKOWHO pa3roBapuBaTh B KaOWHE, HE MOBBIIIAS TOJ0Ca IPH
paboraromieil ycTaHOBKe.

9. IITnusl W Jeralomme KUBOTHBIE. HecMoTpss Ha Oobloe Kouu-
YECTBO JKEPTB CPEIU MTULl, PYKOKPBUIBIX U JPYIHX >KUBOTHBIX OT JIONACTEH
yXKE YCTAaHOBJEHHBIX BETPOrEHEPATOPOB, CYILECTBYET CTATUCTHKA, YTO
JomanrHue Koky Tonbko B CIIIA B ron yousatot B 50 pa3 Gosbliie NTHI U
JIETyYMX MBbIIIEH, YeM T'MOHET OT JIONacTeld BETPOreHEepaTopoB IO BCEMY
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Mupy. Tem He MeHee, ONHHUM W3 BAapHAHTOB PEIICHHS MPOOIEMBI THOESIH
IITHUII ¥ )KHBOTHBIX OT JioracTed BOY MoXeT SBIATHCS MOKpacka OHON MIIn
HECKOJIPKUX JIOIACTEell BeTpoTreHepaTopa B YePHBIH LBET, YTO 3HAYUTEIHHO
CHIDKAET CMEPTHOCTH ITHII [4].

3a moclenHHWe NECATHICTHS KOHCTPYKIHS TYypOWH KapIWHAIHHO
W3MeHIIach. Jlomactu TypOWHBI Teneph CIUIOIIHBIC, YTO 03HAYAeT OTCYTCTBHE
pelIeTyaToll CTPYKTYphl, MPUBJIEKAIOMICH NTHUL, MITyIIUX Hacecta. Kpome
TOTO, IUIOINAAb MOBEPXHOCTH JOMACTEH HAMHOTO OOJIbINE, MIO3TOMY UM HE
HY>KHO BpallaThCs TaK OBICTPO, 4TOOBI TCHEPUPOBATh IHEPTHUI0. MeIIcHHEe
JBUXKYIIUECS JIOTACTH O3HA4YalOT MEHbIIee KOJMYECTBO CTOJKHOBEHUH ¢
MTHIIAMH.

Bo3MokHO, camoe 0oJbIoe U3MEHEHHE B 0OC30MACHOCTH BETPSIHBIX
ANEKTPOCTAHIINI IS MITUI] CBA3aHO C MX MECTOIIOJIOKCHHEM. Temepr Bce
MIPEUTOKEHUS] TI0 Pa3MEIEHHI0O HOBBIX TYpPOWMH paccMaTpHBAIOTCA TaKUM
00pa3oM, 4ToOBI HE HAXOIWTHCS HAa MHUTPAIIOHHBIX IyTAX, B pailoHax c
BBICOKOW TOIMYIISAUEH NTHI WM B pailoHaX ¢ APYTHEMH OCOOCHHOCTSIMM,
KOTOpPBIE MOTYT TPUBIICYh OOJBIIOC KOJIMIECTBO MTHI B OyaymieM. B cirydae,
€CIIH BETPOTCHEPAaTOp HAXOOUTCS HA IMYyTH MHUTPALUU XUBOTHBIX, €T0
MIPUOCTAHABIMBAIOT B OIpeJielieHHbIe HHTEepBalibl BpeMeHu. Kpome Toro,
pactymias TEHJCHIUSI K CTPOHUTENLCTBY BETPOTEHEPATOPOB, PACHOIOKEHHBIX
Ha MOpe, BEJIET K YMEHBIICHHUIO CTOJKHOBEHHUH ¢ nTHIaMH [5-7].

10. Momexu pas paauo, TB u unTepHera. /[0 HeaBHETr0 BpeMEHH
CUYUTANIOCh, YTO MMOMEXU PaJU0 U TEJICBU3MOHHOMY MpueMy oT BOY He3Ha-
YHUTEJBHBI, €CITN U30eTaTh UX CTPOUTENHCTBA B OHY JIMHHIO IT0 HATIPABICHHUIO
K TIepeIaroIei CTAaHIMK WK PACIIoaraTh Ha JIOCTATOYHOM PACCTOSHUH APYT
ot nmpyra. B cimydae, eciu epenava Telne- H paaiiOCUTHAJIOB OCYIIECTBISIIACE
4epe3 CIIYTHHK, TO TPEIOoaraii, YTO BETPOTCHEPAaTOPhl HE BIHSIN Ha
KauecTBO Mepeayu CUrHaia.

Jlonactu nepBbIX BeTpoarperaToB BHITOIHSIIMCH U3 METajlla UM JepeBa.
Mertanndeckre JIONACTH OTPaXaloT Pajro W TEIEBU3MOHHBIE CUTHAIBI, a
JIEPEBSIHHBIE - TIOTJIOMIAIOT MX. V3-32 MaJIoro KoJM4YecTBa MoJOOHBIX arperaToB
1 WX HEOOJBIINX pa3MEPOB OHU HE pacCMaTPHUBAJIMCh KaK MOMeXa JIIs pajiio-
u TenecurranoB. C pocToM MOMIHOCTEW W pa3MepoB BDY ux momactu
MOYTH TOBCEMECTHO BBITIOJNHSIOTCS W3 CTEKJIOBOJOKHA, 0€3 KaKHuxX-JIH0O
METaJUNTMIECKUX BKIIOUEHUH, 1, TO3TOMY OHH TOJYNPO3PAYHBI JJIs Telle- U
PaarOCUTHAJIOB.

C nanbHeHIIMM yBEIMYEHHEM pa3MepoB U MolnHocTedl BOVY mo 1
MBT u Gonee A 3amMTHI JIOMACTEH OT YAAapOB MOJIHMU BHYTPH JIOTIACTCH
CTaNM 3aKJIaJbIBaThCS ATIOMUHHUEBBIE MPOBOJHHUKH JOBOJBHO 3HAYMTEIHLHOTO
CEUYEHUSs, 10 KOTOPHIM TOK MPH YJape MOJHUMU YXOAUT B 3emMito. Takue
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JIOTIACTH CTAHOBSTCS CBOETO poJa 3epKalaMH IS MPOXOIAIINX Pamuo- H
TEJIECUTHAJIOB.

ITomexw, BEI3BaHHBIE OTPAKEHUEM 3JIEKTPOMATHUTHBIX BOJIH JIOTIACTSIMU
BETPOBBIX TYpOWH, MOTYT CKa3bIBaThCsl HA KAUECTBE TEJICBU3MOHHBIX U MHUKPO-
BOJIHOBBIX paJMoONepesiad, a TalKe Ha padoTe Pa3IHYHBIX HABHTAMOHHBIX
CHCTEeM B paiioHe pa3MemleHHus BeTpoBoro mapka BOC Ha paccTosHUN
HECKOJIbKUX KHJIOMETPOB.

BDOYVY cranoBuTCSs mpensiTCTBUEM JISl CUTHAJIOB BOGHHBIX pajgapoB. Ha
OCHOBAaHHWU MHOTOYHMCIICHHBIX UCCIEN0OBaHUM [8] maercs ciemyromas pexko-
MEHJAIMsI: ISl YMEHbIIeHUs BIUsSHUS BOY Ha panuo v TENeBU3MOHHYIO
cBA3b HeoOxonauMo pacrosarat BOC Ha paccTOSHHM, HCKIIIOYAIOUIEM HX
BIMSIHAC Ha pabOTy Paguo- U TEICKOMMYHHKAIIMOHHBIX CHCTEM, (OOBIYHO
10 1 KM) HCIIOTIB30BaTh MPH MPOM3BOJCTBE JIOMACTEH PaIHONOTIIONAOIINE
TTOKPBITHSL.

11. VYruamsanus 3amyacTeidl Mo 3aBepIIEHHH JKCIUTyaTalWu.
Vrunn3anusgs KoMnoHeHTOoB BOVY W B YacTHOCTH JomacTed SBISIETCS
MIPUOPUTETHOH 3amadeil st Bcero BOU-coobmectBa. Ha cerommsmawmit
aesb BOY yxe Ha 85...90% noanexxaT BTOPUYHOMY HCIOJIB30BaHUIO [9].
MHorue KoMmmaHuu, paboTarolye Ha PHIHKE BETPOIHEPTETHKH, MBITAIOTCS
TIPEIOKHUTH CBOM PEIIeHUsI JAaHHOH 3a1auu. baiHs, GyHaaMeHT, KOMIIOHEHThI
pEenyKTOpa ¥ reHepaTopa UAyT Ha BTOPHYHYIO MepepaboTKy, OJTHAKO OTJCIbHAS
npobieMa — yTUIM3aIus JIONAcTe BETPOreHepaToOpOB.

Jlonacth — camasi GospInasi eTanb BETPSIKA U MPOU3BOAMUTCS, Kak
TMIPaBIJIO, U3 KOMIIO3UTHBIX MAaTePHAJIOB, KOTOPHIEC MOBHIIIAIOT 3((PEKTUBHOCTD
WCTIONG30BAHMSI SHEPTUH BETPa, MO3BOJLIA JENATh JIOTACTH OoJiee JerKoBec-
HBIMH ¥ JJIMHHOMEPHBIMHA. Yke ceiiuac B EBporre, Botots 10 2022 roma, Oyayr
exeronHo neMoHtupoBath cBbie 3800, a B CLHA oxono 8000 somacreit.
OOMIMPHBIA JTEMOHTaX MOTPEOyeT CO3JAHMS HOBBIX JIOTHCTHYCCKHX CXEM U
TEXHOJIOTUYECKUX YXUIIPEHUHN TS TOTO, YTOOBI IMOJIHOCTHIO TIepepadboTaTh
ycTapeBLIMi BETpoBOM reneparop. Ho BTopuuHOE HCIIONIB30BaHUE KOMIIO3UTA,
13 KOTOPOTO BBITIOTHEHBI BETPOBBIC JIOMACTH, HEBBITOJHO C TOYKH 3PCHUS
pacxojioB Ha ero epepaboTKy.

CHOXHOCTh CTPYKTYpPBhI KOMITO3UTHBIX MaTepHalioB TpeOyeT cCremnralib-
HBIX TIPOIIECCOB MepepaboTKH. [IpoCTO 3aXOPOHHUTH JIOMACTH HEIb3sT COTIIACHO
3aKOHO/IATEIbCTBY MHOTHX CTpPaH, KCIUTyaTHPYIOIIUX BETpOreHepaTophl. Jlist
3aXOPOHEHUSI B HACTOSILEE BpPEMS BBIIEIAIOTCA OrPOMHBIE IUIOIIAJIH.
Marepwuaibl, U3 KOTOPBIX CAEJaHa JIOMACTh, OE30MacHBl U CaMU 10 ceOe He
HaHOCST Bpela >KUBBIM OpraHu3MaM, mouse wiu Bojae. Ho opranuzauus
MOJIUTOHOB ISl 3aXOPOHEHUSl Hepaszjaralolluxcs JeTalieil CTaHOBUTCS
Cephe3HOM MPOOJIEMO — BBIBOISILIUXCS M3 JIKCIUTyaTAllMU BETPSKOB BCE
OoJibIIe, MUIONIAMU Ui YTHIW3AlMA BCE MCHBINE, a OpPraHW3alus TaKuX
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MECT HapyllaeT 3KOJOTMYECKHH OanaHc, MpeBpamias 3€JIEHBIC YJaCTKH B
ITyCTBIPH.

B pe3ynprate HEBO3MOKHOCTH MAacCOBBIX 3aXOPOHEHHH, BEIPaOOTABIIHIE
CBOM pecypc pOTOpPHBIE JIONIACTH MONAJAl0T Ha MyCOPOC)KUTATENbHBIC 3aBOIBL.
Ho xoMno3uumoHHbII MaTepyal, COCTOSAIMN U3 YIIIEBOJIOKHA, CTEKIOBOJIOKHA,
JIPEBECHHBI 0aNb3bl, MONIMypEeTaHa, METalla U SMOKCUIHOW CMOJBI, TOPHUT
JIOBOJILHO IIOXO0. A KpOME TOT0, COJIeprKallliecs B 3TOH CMECH BOJIOKHA 3a0u-
BalOT (DMIIBTPBI BO3AYXOOUUCTUTENILHBIX YCTAHOBOK U JIayKE€ MOTYT MOJHOCTBIO
BBIBECTH UX U3 CTPOSL.

IlosToMy crenMaluCThl JIENaloT CErOAHA CTaBKY HE Ha YTHIM3ALHIO
JoracTed, a Ha X BTOPUYHOE MHCIHOJIH30BAHHE - IO BO3MOXKHOCTH Kak
LETBHOTO M3/IENUSl WIK XOTS Obl KaK MCTOYHMKA LICHHBIX MarepuaioB. B
I'epmannn yxe MOSBMIIOCH HECKOIBKO (hHUPM, cHenuamu3upyIOmuXcs Ha
BOCCTAHOBJICHUH POTOPHBIX JIOTIACTEH.

B Hacrosimmee BpeMmsi ecTh IMPHUMEPHI MOBTOPHOT'O HCIIOJIB30BAHUSA
oTpaboTaBuIMX Jjomacteld. Hampumep, omacTé BeTporeHepaTopoB 3IIEKTPO-
cranmmu Vindeby, 3akpsiBineiics B 2017 roxy, ObDIH HCTIOIH30BAHBI B KAUECTBE
IITyMOIIOIaBUTENBHBIX 0aphepoB Ha aBTOMarucTpasix Janun. CTEKIOBOJIOKHO,
MPUMEHSIEMOE B CTPOUTENILCTBE BETPSKOB, 00JIalaeT JTy4YIIUMHU HTyMO3AIIHUT-
HbIMU XapaKTEPUCTUKAMU 110 CPABHEHUIO C TOM 7K€ MUHEPAJIbHOM BaTOU BBULY
CBOEH BBICOKOH INIOTHOCTH.

Bo3MOKHO TIpUMEHEHHE OTPabOTAaBIIKMX JIOMACTEH I OpraHU3alu
JIETCKUX UIPOBBIX IIOMAI0K (puc.1).

Pucynok 1. /lemckasa nnowadka u3z ompadomaguiux nonacmeii
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JlanpHeliee pa3BUTHE M UHAYCTPUAIU3ALIUS aTbTEPHATUBHBIX TEXHOJIO-
T'HH, TAKUX KaK COJIbBOJIU3 (paclienIeHre HOHaMH PacTBOPUTENIS) U MUPOIIU3
(pazneneHne CIOXHBIX MOJICKYIN Ha OoJiee POCTHIC 3BEHBS O] JEHCTBUEM
Tera), 00ecreunuT BETPOMHIYCTPHIO JOTOJHUTEIbHBIMU PELICHUSIMHU JUIS
mepepadoTKH JIOTIACTeil BETPOIHEPrOyCTAaHOBOK, CPOK IKCIDTYaTAIlHA KOTOPBIX
MOAXOJUT K KOHIY, U IO3BOJIUT OTPACIH IOCTaBISATh «OE30TXOJHBIE
yCTaHOBKH (zero-waste turbines).

12. Ilpobéaema oTuy:KIeHusi 00IBIINX TeppuTOpHiA. /7151 yCTaHOBKU
Ka)KJJOro BeTporeHeparopa HyxHO oT 200 KBagpaTHBIX METPOB IUIOIMIAIN, a
TaK)e OCYIIECTBUTh NPOKIAIKY JOPOTH K BeTporeHeparopy. Ecnu cranuus
pacnojiaraercsi Ha IUIOAOPOJHBIX 3EMIISIX, TO NPOMEXYTKH Mexay BOY
HCTIONB3YIOTCS 10 CBOEMY IPSIMOMY CelIbCKOXO3SHCTBEHHOMY Ha3HauCHHUIO
[8, 10-12].

B CHIA u EBpone cpenu depmepoB nponBeraeT OM3HEC, OHH MOTYYaroT
apeHIHYIO IUIaTy 32 MPEeA0CTaBICHHs 3€MIIM 0] BETPOYCTAHOBKHU, IPOJOIKAs
3aHMMAThCA CBOUM IIPSIMBIM JEJIOM; BBIPAIIMBAHUEM CEIbCKOXO3SIMCTBEHHBIX
KYJbTYp U XMBOTHOBOJCTBOM. [IpmueM B A0roBopax mpemycMaTpUBaeTCs
100% pexysabpTHBaLUS 3€MJIM IIOCJE MCTeueHHs cpoka ciyxO0sl BOY. Ho
yaie Bcero BOY pacrnonaratorcst Ha 3eMJIsIX HE IPUTOJHBIX JUIS CEJIBCKOTO
xo3gicTBa. OnucaHHas BBINIE CUTYaIMs PE3KO OTIMYAETCS OT 3eMJICOTBOIA
[0/l TEIJIOBBIE W ATOMHBIE 3JEKTPOCTAHLMHU, HE roBops yxke o I'DC c¢
KPYIHBIM BOJOXpaHWIMIIEM. B 3ToM ciyuae 3eMiH IS CEIbCKOTO
XO3AHCTBA TEPAIOTCS O€3BO3BPATHO.

13. TIomexu B padoTe BoicokoMOmIHbIX BIY (ot 1000 xBT). [Tpu
HCTONB30BaHUN BOY 00O MOMIHOCTA BO3HUKACT PsI ONPEACTICHHBIX
TPYAHOCTEMH, CBSI3aHHBIN C YCIOBHSAMU dKcIuTyataru BOY. BerpoBblie mOTOKH
B Pa3NIMYHBIX CIIOSX aTMOC(EPHl UMEIOT pa3iIUHbIC HAMPABICHUS U CKOPOCTH
nerokerHuss. OcoOOEHHO 3TO CBOMCTBEHHO JJI1 KOHTHHEHTAJIbLHOM 30HBI, TJE
3aBUXPEHHsI BETPOBOrO MOTOKA CO3JA0TCA MIEPOXOBATOCTSIMU MOBEPXHOCTU
(;tecom, penbedoM, BO3BBINIEHHOCTSIMU U T. 1.). BeTpokoneca 601bmoro
JuaMeTpa MOTYT CHJIBHO TEpSTh B NPOM3BOAUTENBLHOCTU. IloaTomy mnpume-
HEHHE BBICOKOMOIIHBIX BOY orpanmueHo mpuOpexHBIME U 0((IIOPHBIMA
30HaMH.

14. Heo0xoauMocTh OpPHMEHTHPOBKHU Jiomacteil mo Berpy. Ilpu
M3MEHEHUH HAIPaBJICHUS BETpa y TOPH3OHTAIBHBIX BOY ceHcops! Ha OarrHe
BETPOreHepaTopa MoJAT KOMaHIy, U MEXaHU3M OpPHEHTAIlUU IOBOPAauYUBAET
OanrHIo BeTporeHepaTopa Mo BeTpy. Y BepTHKIBHBIX BOY HeoOXoaumMocTh
MIEPEOPUEHTUPOBKU JIONACTEH OTCYTCTBYET.

B Hactosmmii MOMEHT Hayka IToOMIIach ONMpPENeTIeHHOTO Mporpecca B
HCCIIEJOBAaHUN MEXaHM3MOB pabOThl BETPOr€HEPATOPOB, a TAKKE PELICHUS
OONBIIMHCTBA MPOOIJIEM, BO3HUKAIOMINX IIPHU IKCIUTyaTallid yCTaHOBOK. B
JajbHEHIIEM TEeXHOJIOTHH OyAyT HYXIATbcsi B TeM Ooibluel 1opaboTke,
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4yeM OOJIBIYIO JIOJI0 CpeAr APYTMX MCTOYHHKOB DHepruu 3aiiMmyr BOVY, B
YaCTHOCTH B 00JaCTH yTUIN3aLuHu jjonactel u nossiuennu KI1J] renepatopos.
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ABSTRACT
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based on modern graphics programs and their functionality.
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Introduction. Any modern GIS includes a set of tools for the analysis
of spatial-attribute information. Using the analytical functions of the GIS,
the following questions can be answered:

e Where is object A located?

What is the position of object A relative to object B?

What is the number of objects A in the distance D from object VV?
What is the significance of the Z function at point X?

What is the size of object V?

What is the result of the intersection of objects A and B?

¢ Which route from object X to object Y is optimal?

¢ Which objects are located inside the X1, X2, ..., Xn objects?

o Will the spatial distribution of objects change drastically after the
existing classification changes?

e What happens to object A if object V and its position relative to A
change?

The main part. Inquiries to the GIS can be made with the click of a
mouse on the object, as well as with the help of various analytical tools. In
the SQL Structured Query Language toolkit, GIS's analytics capabilities
provide the user with powerful and customizable tools for processing and
managing information.

We highlight the main functions of the GIS related to the analysis of
spatial and attribute information.

Opportunities for non-phase (attributive) analysis:
1. query on attributes and their 2. query on attributes and their
reflection; reflection;
3. search for digital cards and their 4. Classification of non-phase data;
visualization;
5. cartographic measurements 6. statistical functions.
(distance, direction, area);

Spatial analysis options:

1. overley operations; 2. proximity analysis;
3. network analysis; 4. search for objects;
5. visibility analysis; 6. forecasting;

7. cartometric functions; 8. interpolation;

9. zoning; 10. contouring;

11. buffering; 12. reclassification.
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Geophysical analysis. The methods of analyzing cartographic data
are almost indistinguishable from the methods of analyzing information on
traditional maps in the GIS. It is generally accepted to measure and
mathematically process the quantity parameters of objects. However, the
calculations are made so quickly that it is possible to test a huge number of
assumptions and hypotheses in a short period of time and select the most
appropriate one.

The spatial location of objects is studied using operations to analyze
the location, relationship, and other geophysical interactions of objects and
their attributes. Buffering, proximity analysis, overlay and network analysis,
zoning, and more can be included in such operations. By combining these
operations, more complex spatial problems can be solved.

Buffer zone (buffer zone, buffer, corridor) - a polygonal layer formed
by calculating and constructing equidistant lines or equidistant lines at equal
distances from a set of dotted, linear or polygonal objects. The buffer zone
of a polygonal object can be created both outside and inside the polygon. If
the distance between the object and the equidistant is set to one of its
attributes, it is called weighed buffering. In modern GISs, buffer zones are
created automatically, and they can be created around any type of object.
Simply put, buffer zones can be epidemiological zones, man-made disasters
(oil spills, nuclear power plant accidents), remote zones of various radio
equipment and systems, and so on.

/ - _—\‘\ ’/' B //”
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/ ( ) \

N

balfer points buffered lines buffered areas

Figure 1. Create buffer zones of a given width for different graphic
primitives

Assume that there is an issue of creating an area covering objects
located within a 500-meter boundary on both sides of the river. The process
of creating such an area is called creating a buffer zone. This zone is called
the buffer. The appearance of the buffer is determined by its radius. In our
case, the radius of the buffer is 500 meters.
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Figure 2. Buffer zone around the object

To create a buffer, you must specify the size of the buffer, either in the
form of a constant, or in the form of a table column, or in the form of a
phrase. Then the plane (number of segments for the buffer area) should be
specified. Let's say the radius of the buffer determines its size. A 10-kilometer
radius of the buffer must be given so that the buffer covers objects on both sides
of the highway within a 10-kilometer boundary. If data is used as a radius
from a column of a phrase or table, then the GIS calculates the radius.
Alternatively, the buffer radius can be expressed as a phrase. Suppose that
buffers reflecting population density around cities are needed. However,
there is no column in the table that contains the population density value.
Any modern GIS can calculate the width of the buffer from the boundary of
the object in two ways - for spherical coordinates and for descriptive
coordinates. Spherical calculations measure the distances on the Earth's
spherical surface. This means that the distance from the boundary of the
initial object to the new buffer object can vary from node to node. Cartesian
calculations of distance are performed in the X — Y plane where the data is
projected.

Conclusions and conclusions. The number of segments for the buffer
circle determines the degree of rounding (plane). The more segments used
to draw the buffer circle, the greater the plane level of the buffers. However,
keep in mind that a large plane also takes a long time to create a buffer.

You can create a single buffer around all selected objects or separate
buffers around each object. Simultaneous buffering for multiple objects can
be done in two ways. First, you can create a single buffer around all of these
objects. In this case, it should be noted that the GIS considers the resulting
buffer to be the only object of the polygon type. If one of the buffer
polygons is selected, the rest will be selected. Another method is to create
separate buffers for each object.
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Modeling of spatial problems. A model is a mathematical or visual
way of describing objects, processes, or events that cannot be directly
observed. Models are necessary for us to achieve a simplified representation
of the reality around us. As mentioned in the previous chapter, in the GIS
this is achieved by expressing reality through a set of layers of the map and
the connections between them. Spatial analysis tools are used to create an
adequate spatial model for the surrounding world. Spatial modeling is the
process of analyzing the characteristics of different layers used to solve spatial
problems for each location. Typically, the GIS draws a grid of rectangular
cells on the selected layers, which is called a grid (visual grid - grid, grid).
Each cell represents a specific location and has a specific value for each
layer of the map. Cells for different layers are stacked on top of each other,
describing each location with different attributes. Most spatial models
involve the search for the optimal location. These are, for example, plot
selection models or usability models. Their goal is to grow hybrid crops,
drill oil wells, and determine the best place to build a kindergarten.
Although the scales and requirements for the data are quite different, the
solutions to such problems are similar.
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ABSTRACT

Based on the analysis, in this article, a data backup strategy for
essential enterprise information systems has been developed. The article
develops the concept of backup storage, illustrates various types of backup
storage methods, including network storage, external hard drives, and cloud
storage. Strategies and mechanisms of data backup are also considered. A
strategy that combines three types of backup and gives quite satisfactory
results in backing up essential data has been developed. The main backup
regulations and rules of essential information systems are described. The
rules for backing up servers are described. The article also considers the
technologies of organizing data repositories. It is concluded that it is
necessary to ensure reliable data backup in various ways.

Keywords: backup, data recovery, network storage, cloud technologies,
banking sector, hybrid clouds.

In the digital economy [1, p. 361], data backup [2, p. 14, 3, p. 728, 4]
is vital for the survival of an organization. Data can be stolen, corrupted, or lost.
Data backup is a practice combining methods and solutions for efficient and
cost-effective backup. Your data is copied to one or more places with a
predetermined frequency and with different capacities. You can set up a
flexible data backup operation using your architecture, or use available
Backup as a Service (BaaS) solutions, mixing them with local storage [5, p.
1,6, p. 3,7, p. 7]. Today there are many solutions for organizing hardware
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for corporate storage that will help you estimate costs, avoid data loss and
prevent data leaks.

Data backup is the practice of copying data from a primary to a
secondary location to protect it in the event of a disaster, accident, or
malicious action. Data is the lifeblood of modern organizations, and its loss
can cause serious damage and disrupt business processes. That is why data
backup is vital for both large and small businesses.

The most common causes of data loss are hardware/system failure
(31%), the human factor (29%), viruses, and malware (29%).

Usually, backup data is necessary data for the functioning of your
server. It can be documents, multimedia files, configuration files, computer
images, operating systems, and registry files. Any data that you want to
save can be saved as a backup.

Data backup includes several important concepts:

Backup solutions and tools. Although it is possible to create data
backups manually, most organizations to ensure regular and consistent
backup of systems, use technological solutions.

Backup administrator. Each organization must assign an employee
responsible for backup. This employee should make sure that the backup
systems are configured correctly, periodically test them and ensure that the
essential data is backed up.

Backup volume and schedule. The organization should choose a
backup policy, specifying which files and systems are important enough for
backup and how often the data should be backed up.

Recovery Point Objective (RPO). RPO is the amount of data that an
organization loses in the event of an accident, and is determined by the
frequency of backup. If systems are backed up once a day, the RPO is 24
hours. The lower the RPO, the more data storage, computing, and network
resources are required for more frequent backups.

Recovery Time Objective (RTO). The time it takes for an organization
to restore data or systems from a backup and resume normal operation. For
large amounts of data and/or backups stored outside the enterprise, copying
data and restoring systems can take time, and reliable technical solutions are
required to ensure a low RTO.

There are many ways to back up your file [8, p. 24, 9]. Choosing the
right option can help you create the best data backup plan for your needs.
The most common backup mechanisms are removable media, backup,
external hard drive, hardware, backup software, cloud backup services.

You can configure an additional hard disk, which will be a copy of the
disk of important enterprise information systems. It is possible to set a large
external hard disk in your network and use archive software to save changes
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to local files on this hard disk. The archiving software allows you to restore
files from external hardware with backup software in just a few minutes.
However, as the amount of data grows, one external disk will not be
enough.

Many vendors provide ready-made backup devices, usually installed
in a 19-inch rack. Backup devices are provided with a large storage capacity
and with pre-integrated backup software. You need to install backup agents
in the systems where you need to make backups, set a backup schedule and
policy, and data begins to be transferred to the backup device. As with other
options, you can place the backup device isolated from the local network
and, if possible, on a remote site.

Software backup solutions are more difficult to settle and configure
than hardware devices, but they provide more flexibility. They allow you to
determine which systems and data you want to back up, place backups on
the storage device of your choice, and automatically manage the backup
process.

Cloud service providers offer Backup as a Service (BaaS) solutions
where you can send local data to a public or private cloud and, in the event
of an accident, restore data from the cloud. BaaS solutions are easy to use
and have the great advantage that data is stored in a remote location.
However, when using a public cloud, it is necessary to ensure compliance
with the relevant regulatory requirements and standards and take into
account that over time the cost of storing data in the cloud will be much
higher than the cost of similar storage in a local environment.

The easiest way to back up a server is a server backup solution [10, 11,
p. 290]. These solutions can be represented by software or by devices.

Server backup solutions are usually designed to help backup server
data to another local server, cloud server or hybrid system. In particular,
backup to hybrid systems becomes very popular. This is because hybrid
systems allow you to optimize resources, handle simple duplication in
several regions, and can provide faster recovery and switching in case of
failure.

As a rule, server backup solutions should include the following
functions:

The capability of handling various types of files. All kinds of files
should be capable of handling. In particular, solutions should be capable of
handling documents, spreadsheets, multimedia files, and configuration files.

Location of the backup. Locations for the backup should be specified.
The solution must maintain backups to various locations and various media,
including internal and external resources.
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Planning and automation. In addition to the ability to make backups
manually, solutions must handle backup automation through scheduling.
This helps ensure that you always have the latest backup and that backups
are created consistently.

Backup management. It is necessary to be able to manage the lifecycle
of backups, including their number and duration of storage. It is perfect if
solutions also make it easy to export backups for transfer to external
resources.

Section selection. Sections are isolated segments of a storage resource
and are often used to separate data in a system. Solutions should allow you
to create data backups and restore sections personally.

Data compression. To minimize the amount of storage required for
multiple backups, solutions should compress backup data. This compression
should be lossless and keep all data the integer.

Select the backup type. It should be possible to create various types of
backups such as full, differential and incremental. Differential backups
create a backup of changes since the last full backup while incremental
records of changes create a backup since the last incremental backup. These
types can help you reduce the size of backups and speed up the backup
time.

Scaling. Backup capabilities should not be limited by the amount of
data on your servers. Solutions should scale as well as your data and be
capable of handling backups of any size.

Whatever method you use for backup, in the end, the data must be
stored somewhere [12, p. 13, 13, p. 651, 14, p. 722]. The storage technology
that is used to store backup data is very important. The more cost-effective
it is, the more data it can store, and the faster it will be restored and
extracted to the network. The more reliable the storage technology, the safer
your backups will be.

Network resources and NAS. You can configure centralized storage,
such as Network Attached Storage (NAS), Storage Area Network (SAN), or
common hard drives connected as shared network resources using the Network
File System protocol (Network File System - NFS). This is a convenient option
for providing local devices with a large amount of storage for backup.
However, it is exposed to natural disasters or cyber attacks that affect your
entire data center.

Objects Cloud Storage. When using cloud providers, you have access
to a variety of storage services. Cloud service providers charge a fixed price
per gigabyte, but because of the frequent use, the price may start to grow.
Several tools allow you to automatically create backups of data both from
the cloud and from local devices.
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Based on the research described above, the article has developed a
backup strategy for essential enterprise information systems. This strategy
ensures adequate duplication of essential enterprise information systems and
their reliable recovery. In this strategy, three copies of important enterprise
information systems are created on at least two different media and at least
one copy is stored remotely.

Three copies of data include the original data and two duplicates. This
ensures that a lost backup or damaged media will not affect the ability of
recover.

Two different types of storage reduce the risk of the inability to
restore data by using two different technologies. Common options include
internal and external hard drives, removable media or cloud storage.

One copy is located directly at the enterprise. Incremental or differential
backup is made daily. There are two backups in different remote locations
(cloud). Once a week a full backup of the computer’s disks is made and sent
to cloud number one. Additionally, once a month, another full backup is
made, the results of which are sent to cloud number two. The composition
of the daily and weekly set is constant. Thus, in comparison to a simple
rotation, the archive contains only monthly backups and the latest weekly
and daily backups.

One remote copy eliminates the risk associated with a single point of
failure. External duplicates are necessary for reliable disaster recovery and
data backup strategies, and can also switch to backup data during local
failures.

This strategy is the best practice for information security. It protects
against both accidents and, malware, and provides reliable backup and data
recovery.

Data backup is the process of protecting data in the event of a disaster,
accident or malicious action by copying it from one place to another. Data is
the lifeblood of any organization data loss can cause serious damage and
disrupt business operations. Therefore, data backup is vital for both large
and small businesses.

Backup storage is a physical location or device for storing backups of
data for recovery in the event of a data failure or loss. Backup storage systems
typically include both hardware and software for managing backups and
recovery. This includes everything from a simple flash drive to a hybrid
system of local physical storage and remote cloud storage.

The developed data backup strategy for the company's essential 1T
systems has been tested and has shown its stability in operation.
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ABSTRACT
The formation and development of coherent speech skills of students
are among the urgent problems of the modern theory of language teaching.
Coherent speech is one of the conditions for ensuring the active
participation of individuals in society. Coherent speech is a source of
ensuring an individually active participation in public life. The article
presents an analysis of related speech and its classification.

Keywords: coherent speech, linguistics, linguodidactics, text, logic,
term, dialogue, monologue, polylogue, speech, goal, inner coherent speech,
external coherent speech, narrow interpretation, broad interpretation Students,
methodological, coherent speech; text; constructive and artistic activity.

Introduction

The concept of "text" is one of the most important and essential in the
system of assisting pupils in the formation of coherent speech. Several
definitions have emerged as a result of various methods to studying this
high level of the language system. "Fabric," "plexus," and "connection" are
all synonyms for "text," which refers to the outcome of speaking action. The
term's etymological meaning perfectly reflects the mechanism of language
creation. "Text is a cohesive series of symbolic components, the key attributes
of which are coherence and integrity," according to a linguistic dictionary.

101



E. Wittmers ties the forms of speech to the level of reflection of reality
in human awareness by drawing a relationship between them and the process of
thinking. Wittmers observes: "The fundamental level of conceptual information
in nature. It encompasses the primary sorts of observation of reality (types
of thinking) and their replication as forms of speech (the methods of text
creation). Description is characterized by the perception of reality in its
geographical relationships, communication by the experience of reality in
its temporal relationships, and thinking by the perception of reality in its
causal relationships " (Wittmers, 1977, p. 47).

Several research have been conducted in the linguodidactics of
students on the formation of coherent speech in students and teaching it to them,
its patterns and tendencies have been revealed, and successful methods have
been established, one of which is the study of various types of texts.

Some scientists feel that pupils are poly-artistic (Grigoreva, 1998;
Markova, 1983). In its special intertwining in the growth process, their
awareness is capable of concurrently covering all sorts of artistic endeavor. One
of the key components of English languages is speech activity, which has an
artistic aspect and a particular significance in their lives. As a result, the
harmonic connectivity of creative activity types in which speech plays a key
role fosters the development of the ability to articulate logical assertions.
Students develop abilities in constructive and artistic activity that allow
them to explain the substance of what they have observed and to put their
thoughts into practice using the forms of expression they have mastered.
Students also acquire creative talents and symbolic functions, which enable
them to model things and environmental occurrences and learn more about
them.

The assimilation of words denoting actions and spatial relations plays a
role in constructive activity because it describes the process of constructing
various structures from the corresponding materials, which involves the relative
position of parts and elements, as well as the ways in which they are
combined (Uruntaeva, 1999). The growth of pupils' ideas and mental activities,
notably analysis, synthesis, and generalization, takes place in the course of such
activity. The youngster must investigate items to identify pieces and discover
the structure and nature of individual element connections as part of the
creative activity.Research tasks include identifying the criteria and indicators
and conducting psychological and pedagogical diagnostics to differentiate
the levels of coherent speech formation in elementary school students in the
process of constructive and artistic activity.

Methods

The authors' technique (Lutsan, Kynash, 2015) was used to diagnose

the degree of coherent speech growth in the process of artistic and creative
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activity, taking into account the new requirements for measuring students'
knowledge and abilities (Derzhavnyi standart pochatkovoi shkoly, n.d.).

60 students from the Namangan engineering construction institute of
higher education and 60 students from the Namangan engineering technology
institute of higher education participated in the study's diagnostic stage. The
respondents were split into two groups: the experimental group (EG) and
the control group (CG) (CG).

The structural and compositional criterion (indicators: the ability to
make statements consisting of three parts, the ability to use various types of
connections in statements, the ability to distinguish the types of statements
in texts), the communicative and productive criterion (indicators: the ability
to make statements consisting of three parts, the ability to use various types
of connections in statements, the ability to distinguish the types of statements in
texts) and the communicative and productive criterion (indicators: the ability
(indicators: the ability to independently make statements of various types,
the ability to choose appropriate types of statement in active speech, the
ability to make creative statements of various types).

Each criterion includes a group of qualitative content-disclosing indicators
and characterizes the achievements of students in the intended type of activity.

The above-mentioned criteria acted as a base for the development of a
corresponding method for the diagnostics of coherent speech development
in 3rd-grade students in the process of constructive and artistic activity.

For each of the identified criteria and indicators, the corresponding
diagnostic tasks were selected that involved identifying the students’ ability
to distinguish the types of statements in text and make a story, description,
and reasoning based on the didactic support and the situation, determining the
level of oral speaking skills in the situations of unstimulated active speech,
ascertaining the ability of students to make creative statements of various
types in active speech, etc.

The first series of diagnostic procedures concerned the indicators of
the structural and compositional criterion.

Indicator: the ability to make a statement consisting of three parts.
Task: "Conversation on favorite game/toy".

Objective: to identify the students’ ability to make statements consisting
of three parts.

Procedure. The experiment was conducted in the form of a conversation.
Students were asked to answer the following questions as fully as possible:

What kind of movies do you like to watch the most? Why?

What is your favorite book? Why?

Who is your best friend? Why?
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Conclusion

Despite the wide variety of the examined issues, the problem of
coherent speech development in the process of constructive and artistic
activity in 2" year students in technical institutions remains unsolved: a
structured methodical system aimed at the development of coherent speech
not only in native language lessons but in other lessons as well, particularly
in the process of constructive and artistic activity, is lacking.

Thus, there is an evident contradiction between the modern tendencies
in the development of linguistics, psycholinguistics, and linguodidactics that
implicate teaching foreign languages on activity and communication basis and
the insufficient development of this issue in the theoretical and methodical
aspects, particularly the lack of a method for the development of coherent
speech in the process of constructive and artistic activity of elementary
school students which causes the overall low level of their speaking skills. The
results analysis demonstrated the levels of coherent speech development in
elementary school students in the process of constructive and artistic activity
being insufficient, confirming the relevance of the study of this component
of elementary school students’ training.
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ABSTRACT
The formation and development of coherent speech skills of students
are among the urgent problems of the modern theory of language teaching.
Coherent speech is one of the conditions for ensuring the active
participation of individuals in society. Coherent speech is a source of
ensuring an individually active participation in public life. The article
presents an analysis of related speech and its classification.

Keywords: coherent speech, linguistics, linguodidactics, text, logic,
term, dialogue, monologue, polylogue, speech, goal, inner coherent speech,
external coherent speech, narrow interpretation, broad interpretation.

Many researchers and instructors were involved in the creation of a
comprehensible speech for toddlers. KD. Ushinsky was the first to address
this issue towards the end of the nineteenth century. However, the growth of
speech in general, and particularly the development of coherent speech,
peaked in the second half of the twentieth century.
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In the 1960s and 1970s, research in the field of linked speech were
dominated by the conceptions of E.l. Tiheeva and E.A. Flerina. /
N.A. Orlanova, O.l. Konenko, E.P. Korotkova, N.F.Vinogradov. They
identified the categorization of students' tales as well as the approaches for
teaching different genres of storytelling to different courses.

Alisa Borodich / born in 1926 / made a significant contribution to the
creation of methods for training studentss to tell stories.

It influenced the improvement of students speech development in
mass practice.

Student L.M. Laminoy and V.V. Gerbova's methodical and didactic
instructions have found widespread use in practice.

The laboratory for the development of children's speech, created in
1960 at the USSR Academy of Pedagogical Sciences' Institute of Preschool
Education, had a significant effect on the development of scientific
methodology. The research was carried out under the direction of the
laboratory's director, F.A. Sohina.

S.L. Rubinstein, a linguist and psychologist who specialized in
children's speech, taught Felix Alekseevich Sokhin (1929-1992). Sokhin
developed a methodological framework that included components of
psychology, psycholinguistics, linguistics, and education. He proved that the
development of a student's English speech has its own meaning and should
not be seen just as a technique of becoming familiar with the outside
world.F.A. Sokhina, OS Ushakova, and their team revolutionized the way
English teachers approached the content and tactics of speech development
in a variety of ways, depending on a deep grasp of the speech development
processes that had evolved by the early 1970s.

The focus of attention is on the development of students' English speech
semantics, the formation of language generalizations, and fundamental
awareness of language and speech. The conclusions of this study are not
only theoretically noteworthy, but also practically useful. Based on these
findings, a speech development curriculum for children was developed, as
well as instructional aids for educators, reflecting an integrated approach to
speech development and seeing mastering coherent speech as a creative
process.

Many teachers have investigated the challenge of developing coherent
speech in various ways, including K.D. Ushinsky, E.l. Tiheeva, E.A. Flerina,
A.M. Leushina, L.A. Pen'evskaya, M.M. Konin, A.M. Borodich, and others.

The development of a coherent speech should be done as part of a
planned and systematic work on retelling a literary work and learning to tell
it independently / AM. Leushin /; the content of the children's story should
be enriched based on observation of the surrounding reality, it is important

106



to teach students to find more accurate words, correctly construct sentences,
and connect them in a logical sequence into a coherent story /
L.A.Penevskaya/;

The capacity of technical institution students to pick not only the
topic, but also the appropriate linguistic form for its communication is
critical for the development of coherent speech. The formation of the sound
side of speech / intonation, tempo, diction /; development of different types
of speech / N.F. Vinogradova, N.N. Kuzina, F.A. Sokina, E.M. Strunina,
M.S. Lavrin, M.A. Alekseeva, A.l. Maksakov, V.V. Gerbov.

Psychological and pedagogical studies of the coherent speech of
children / by F.A. Sokhina / performed in a functional direction: the
problem of the formation of language skills in a communicative function is
investigated.

This is shown by study into the educational circumstances of the
construction of a coherent speech, which is viewed as a phenomena that
encompasses all of a student's mental and verbal accomplishments.

The intimate link between a student’s speech and intellectual growth is
particularly notable, as it aids in the building of a coherent speech that is
meaningful, rational, cohesive, accessible, and well understood without the
need for extra inquiries or explanations. To effectively communicate about
anything, you must be able to visualize the story's object / object, event /,
assess the topic, choose its essential traits and attributes, and build cause-
and-effect, temporal, and other links.

In scientific papers on the formation of speech, mental and aesthetic
aspects appears particularly bright.

In studies conducted in speech development laboratories, it has been
shown that awareness of linguistic and speech phenomena / meaning
elementary awareness / acts in the development of coherent speech as an
important condition for the mental and aesthetic development of preschoolers /
L.V. Voroshnina, G.L. Kudrina, N.G. Smolnikova, R.Kh. Gasanova, A.A.
Zrozhevskaya, E.A. Smirnova /.

So, in AA. Zrozhevskaya's work, the feasibility and practicality of
developing descriptive coherent speech skills in pupils is demonstrated, in
which the basic structure of the text is observed, the microthemes of the
utterance are consistently lined up, and numerous inline linkages are
employed. The findings of the study suggest opportunities for mastering
coherent descriptive speech in children of middle preschool age that have
yet to be explored in the development of their speech.

Scientists have proven that all speech skills of a child are manifested
in coherent speech. By the way a student builds a coherent statement in
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English, how accurately he is able to select words, how he uses means of
artistic expression, one can judge the level of his speech development.

Clarity was valued highly by many scholars and practitioners. They
discovered that English narrative had a significant influence on the
development of monologue speech abilities.E.l.Tikheeva created the toy-
based classes. For a long time, the system of teaching narrative using toys
remained intact. Recent research and methodological advancements /
A.M. Borodich, E.P. Korotkova, O.l. Solovyeva, I.A. Orlanova / clarified
the teaching methods while maintaining the essence of the previous system.

Data from Methods of Speech Formation suggest that graduates of
kindergartens who have received such instruction acquire the curriculum of
their native language far more successfully than their classmates, both in
terms of linguistic knowledge and the development of coherent oral and
written speech.

The efficacy of this approach prompted the researchers to consider
whether it needed to be improved. This is now done mostly as a refinement
and strengthening of the continuity of content links and ways of creating
coherent speech in different kindergarten age groups.

Research in the field of text linguists inspired approaches to the study
of the genesis of coherent speech. The goal of research led by F.A. Sokhina
and O.S. Ushakova / G.A. Kudrina, L.V. Voroshnina, A.A. Zrozhevskaya,
I.G. Smolnikova, E.A. Smirnova, L.G. Shadrina / is to develop clearer
criteria for evaluating speech coherence.

The findings of the study have influenced how people think about
education's content and forms. The actual speech tasks are separated from
environmental familiarization, children's knowledge and ideas about the
elements of language activity, language communication, and linguistic
development of a child, according to F.A. Sokhina; complex classes are
being developed, the main task of which is to teach monologue speech.
Variable programs are being developed for various forms of pre-school
educational institutions, in which difficulties of children's development of
coherent speech are studied, among other things / "Rainbow," "Childhood,"
and so on /Thus, at present, scientists have a wealth of practical material
and a base of experimental data on the processes of development of
coherent speech under the influence of purposeful pedagogical influence.
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