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K/IIOYEBBIE 3ATAYA 1 OCHOBHBIE HATIPABJIEHUSI COBPEMEHHOM
KBAHTOBOU NTH®OPMATHUKH

HlersioBa /Inana JImurpueBna

ctyaeHt, KazaHCKui rocy1apCTBEHHBIN YHEPTETUUECKUM YHUBEPCUTET
P®, r. Kazanp

BbuxkeeBa Haraabs I'enHagbeBHA

HAYYHBI PYKOBOAUTEIb, CTAPIINHI MTPENOIaBaTelb, KazaHCKU rocy1apCTBEHHBIN
DHEPreTUYECKUI YHUBEPCUTET

P®, r. Ka3zaup

AHHOTAIIUA

CraTbsi MOCBSIIEHA AKTYyaJbHBIM BONPOCAM M IEPCIEKTHUBAM pPa3BUTHsI KBAHTOBOM
MH(OPMATUKH, OJTHOTO M3 CaMbIX OBICTPO Pa3BUBAIOLIMXCS HAIpPaBIECHUM B 00JacTu
MH()OPMAIMOHHBIX TEXHOJOTUI. B cTaThe paccMOTpEHBI KIIFOUEBBIE 33/1a4d, CTOSIIINE
nepesl UCClIenoBaTeNsiMU B O3TOW o00JacTH, TakWe KaK CO3/laHue KBAHTOBBIX
BBIUHCIIUTENBHBIX YCTPOMCTB, pa3pab0TKa HOBBIX aJTOPUTMOB U MPOTOKOJIOB, @ TAKKE
npoOsieMbl KBaHTOBOM Kpunrorpadpuu H KBaHTOBOM cBsizu. Oco0oe BHUMaHUE
yIeNnseTcs IEepCHEKTHBaM INPUMEHEHHMS KBAHTOBBIX TEXHOJIOTMI B  Pa3IMYHBIX
o0nacTsax, BKJItoYas 0€30MacHOCTb, MEIUIMHCKUE HCCIENOBAHUS U HCKYCCTBEHHBIM
MHTEIJIEKT. B 3aximtoueHnn o0CyKIaloTCsi OCHOBHBIE BBI30BBI M BO3MOYKHBIE ITyTH UX
MIPEOJIOJICHHUS.

KuarwueBble ciioBa: kBaHTOBass MH(OpMATHKaA, KBAHTOBBIC BBIYMCIICHUS, KBAHTOBAs
Kpunrorpadusi, KBAHTOBBIE AJITOPUTMBbI, KBAHTOBAsI CBSI3b, KBAHTOBAsI 0€30MACHOCTb.

BBenenune

CoBpemeHHass KBaHTOBas WHGOpPMATHKa MPEACTABIAET COOOM OJHO U3 CaMbIX
MEePCIIEKTUBHBIX U PEBOJIFOIMOHHBIX HAIMpaBJICHUN B 00JIaCTM HAyKU M TEXHUKHU. B
MoCJeAHUE JECATUIICTUS TTPOU3O0IIET 3HAUUTEIIbHBIA MPOrPECcC B U3yUCHUU KBAHTOBBIX
TEXHOJIOTH, YTO OTKPHIJIO HOBBIE TOPU3OHTHI B 00JIACTU BBIYMCICHUNW U 00pabOTKU
uHpopmaruu. KBaHTOBBIE TEXHOJIOTUU MOTYT 3HAYUTEIIBHO MOBBICUTH Y(PPEKTUBHOCTD
pelieHus 3a1a4, KOTOpbIe OKa3bIBAIOTCS TPYAHBIMU JJI KJIIACCHUYECKUX KOMITBIOTEPOB,
TakuX Kak (pakTopuzarusi OOJBIIUX YUCEN, MOJCIMPOBAHUE KBAHTOBBIX CHUCTEM U
onTuMu3anua. B 9ToOl cTarbe pacCMOTPEHBI KIIOUEBBIE 3a/laud, CTOAIIUE TEpe]
COBPEMEHHOM KBAHTOBOW MH(POPMATUKOMN, a TAKKE OCHOBHBIC HAMPABIICHUS, KOTOPHIC,
110 MHEHUIO HCCIIeIoBaTeNel, OonpeaesT Oy ayliee 3Toi 001acTu.



KaroueBblie 3a1a4u KBAHTOBOW HHPOPMATHKHU
1. Co3nanne KBAHTOBBIX BHIYUCINTEIBHBIX YCTPOMCTB

OpHol U3 rIaBHBIX 33]]a4 KBAHTOBOM MH(GOPMATHUKH SIBIISIETCS pa3pab0TKa KBAaHTOBBIX
BBIUMCIIUTENCH, KOTOpbIE CIIOCOOHBI  BBIMOJHATH  BBIUYMCICHUS, HEIOCTYITHbBIE
KJIACCUYECKUM KOMIIbIoTepaM. Takue ycTpoicTBa TOJKHBI ONIEPUPOBATH C KBAHTOBBIMU
Ooutamu (KyOWTamu), KOTOpBIC, B OTIUYHE OT OOBIYHBIX OUTOB, MOTYT CYIIECTBOBATh
OJIHOBPEMEHHO B HECKOJBKHX COCTOSIHUSX OJarofapsi SIBJICHUIO CYHEPHO3UIINH.
OpHako co3gaHWe CTAOWIIBHBIX M MACIITa0MPYEMBIX KBAaHTOBBIX BBIYHCIUTEIHLHBIX
YCTPOWCTB TPEACTABISICT COOOW 3HAYUTEIHHBIC TEXHOJOTHMYECKHE W WHIKEHEPHBIC
BBI30BBI.

2. Pa3padoTka KBAaHTOBBIX AJITOPUTMOB

JIns  Toro  4yToObl  KBAaHTOBBIC  BBIYMCIUTENBHBIE  YCTPOMCTBA  MOIJIH
MPOIECMOHCTPUPOBATh CBOIO 3(P(HEKTUBHOCTh, HEOOXOIUMO pa3padbaThiBaTh HOBBIE
aJITOPUTMBI, UCTIOJIb3YIOIIIME KBAaHTOBBIE MexaHu3Mbl. K ipumepy, anroputm [llopa as
(dakTopuzanuu  OOJBIIMX YUCEel U adroput™M ['poBepa il TOMCKa B
HECTPYKTYPUPOBAHHBIX 0a3ax JaHHBIX YX€ J0Ka3aau CBOWO 3(P(HEKTUBHOCTH IO
CPaBHEHHUIO C KIIACCUMYECKUMH MeToaamMu. OnHako M1 MHOTHUX HPaKTHYECKUX
MPWIOKEHUN TPEeOYIOTCS JOTOTHUTENbHBIE aITOPUTMbI, KOTOpbIE MOTYT 3(h(PEKTUBHO
HCIIOJIb30BaTh KBAHTOBBIE PECYPCHI.

3. KBanToBasi kpunrorpadus u 6€30acHOCTb

OnHuM U3 caMbIX M3BECTHBIX NPUMEHEHHII KBAaHTOBBIX TEXHOJIOTUN SIBISIETCA
KBaHTOBAasi Kpuntorpadus, KOTopast nmpejyiaraeT HOBbIE METOIbI 3aIIUTH HTH(HOPMAIIHH.
Haunbonee wu3BEeCTHBI W3 HUX — KBAHTOBBIM paCHpENENICHHBbIN KIIOY, KOTOPBIU
MCIIOJIb3YET MPUHIIUIBI KBAHTOBOW MEXAHUKH JIJISi CO3JaHUsI a0COIOTHO O€30MacHBIX
KaHaloB cBs3u. OCHOBHOW 3ajaueil 3/eCh SIBISIETCS CO3JaHUE NPAKTUYHBIX U
YCTOMYMBBIX K KBAHTOBBIM aTakaM KpUNTOrpaduyECKUX MPOTOKOJIOB, a TAKXKEe 3alUTa
yKe CYIIECTBYIOIIUX CUCTEM OT OYAYIIUX KBAHTOBBIX yIPO3.

OcHOBHBIC HANIPABJICHUS] KBAHTOBOI HHPOPMATHKHU
1. KBaHTOBBIE BHIYMCJIEHUS

KBaHTOBBIE BBIYMCIEHUS SBISIIOTCS OCHOBHBIM HAIIPABIICHHWEM B KBAaHTOBOU
uHpopmatuke. OHU HCNOIB3YIOT MNPUHLMIBI KBAHTOBOM MEXAaHHMKH, TaKHE Kak
CYyHEPHO3ULINS U 3aITyTAHHOCTb, JIJIs1 BBIITOJIHEHUS BBIYMCIIEHNUN, KOTOPBIE HEBO3MOKHBI
JUISL KJIACCUYECKUX KOMITbIOTEPOB. B mocnenHue rojbl akTUBHO BEAyTCS PabOTHI MO
CO3/IaHHI0 KBAHTOBBIX IMPOLIECCOPOB, KOTOpPbIE CMOTYT paboTath ¢ OOJNBIIUM
KOJIMYECTBOM KyOHTOB, YTO OTKPOET HOBBIE BO3MOXKHOCTU Ui HAy4YHbIX U
MIPAKTUYECKUX MTPUIIOKECHUI.



2. KBanToBasi cBSI3b

KBaHTOBas CBs3b NpeAnonaraeT UCHOJIb30BaHUE KBAHTOBBIX COCTOSIHUM Ui Mepeaadn
UHpOpMalMU MEX1y YyJIaJleHHbIMU ToukaMu. KBaHTOBas CIyTHHUKOBas CBSI3b U
KBAHTOBOE pACIPEJECICHUE KIIIOUEH SBISIOTCS Ba)KHBIMM HAIPaBICHUSAMH 3TOTO
uccienoBanus. Ocoboe BHUMaHUE YAEISETCs PELICHUI0 MPoOIeMbl JeKOTEPEHIIMT —
IOTEPU KBAaHTOBBIX CBOMCTB BO BpeMs Nepeiau HH(POpMALIUY Yepe3 KaHAIIbI CBA3H.

3. KBaHTOBBIE CUMYJISIIMHU

OgHuM U3 KJIIOYEBBIX  HAIMpaBJICHUM  KBAHTOBOW HMH(DOPMATUKH  SIBISIETCS
UCIIOJIb30BaHUE KBAHTOBBIX KOMIIBIOTEPOB MJII MOJEIUPOBAHUSI KBAHTOBBIX CUCTEM,
KOTOphIE HE MOTYT OBITh aJICKBATHO CMOJCJIMPOBAHBI C TOMOIIBIO KIACCHUECKUX
CYNIEpKOMITHIOTEPOB. DTO HAIIPaBICHUE UMEET OOJIBIIOE 3HAYCHUE JTsI XUMUH, (DU3UKA
U MaTepHaJiOBEeICHUS, T/ie TpeOyeTcs MOACIUPOBATh B3aUMOJICHCTBYS HA aTOMHOM U
MOJIEKYJISIPHOM YPOBHSIX.

4, I/IHTeI‘paHI/Iﬂ KBAHTOBBIX TEXHOJIOTUH B I/ICKyCCTBeHHbIﬁ HHTEIJICKT

KBaHTOBBIN HCKYCCTBEHHBIN MHTEIUIEKT — HTO HOBOE U NEPCIIEKTUBHOE HANPABJICHUE,
KOTOpPO€ HCHOJb3YeT KBAHTOBBIE BBIUMCICHUS JJIs YJIy4YlIEHUS aJITOPUTMOB
MAIIMHHOTO O0y4eHusi U 00paboTku Oonblux MaHHBIX. C MOMOIIBI0 KBAaHTOBBIX
BBIYMCIICHU MOXHO YCKOPUTh OOyde€HHE HEHpOHHBIX ceTeil u 00paboTKy
MH(}OpMaIUK, YTO OTKPBIBAET HOBBIE BOZMOXHOCTH JJI cO3AaHus 0oee 3 (PeKTUBHBIX
CUCTEM UCKYCCTBEHHOI'O MHTEJUICKTA.

IIpo0sieMbl U BBI30BbI KBAHTOBOM HHpOPMATHKH
1. CTabuIbHOCTH KBAHTOBBIX CHCTEM

OpnHoil W3 TJIaBHBIX MPOOJIEM SIBISETCA TOMJEPKAHHE KBAHTOBBIX COCTOSHUU B
CTaOMJILBHOM BHUJIE Ha TPOTSHKEHUU BPEMEHHU, HEOOXOAMMOTO [JIsi BBIMOTHEHUS
BBIYMCIICHU. DTO CBS3aHO C BO3JEHCTBUEM BHENIHUX (AKTOPOB, TaKUX Kak
TeMIIeparypa U JJIEKTPOMArHUTHBIE TOJS, KOTOPbIE MOTYT pPa3pylIUTh KBAaHTOBYIO
CYHEPIO3ULIUIO.

2. MacmrabupyemMocThb

JIns co3maHMs ITOJTHOIICHHBIX KBAHTOBBIX KOMITBIOTEPOB HEOOXOJMMO pa3padoTarh
TEXHOJIOTHH, KOTOPHIC TI03BOJIAT MaCIITA0UPOBATh KBAHTOBBIE CUCTEMBI. DTO BKJIFOYAET
B ce0s KaK yBEJIIMUCHHE YHClia KyOUTOB, TaK U CHI)KCHUE BEPOSTHOCTH OIIMOOK MpU
BBINIOJTHEHUH OTIEPALIHH.



3. DTHKA U 0€30MACHOCTH

C Pa3BUTHUCM KBAHTOBBIX TEXHOJOTMH TAaK)KE BO3HUKACT H€O6XOI[I/IMOCTL B p33pa6OTKC
OTHUYCCKHUX HOpPM H CTAaHIAapTOB 6630HaCHOCTI/I, KOTOPBIC IIOMOI'YT n30exKaTh
IMOTCHIOUAJIBHBIX yI'PO3, CBA3AHHLIX C HCIIOJIB30BAHHCM MOIIHBIX KBAHTOBBIX
BBIYHUCIIUTEICH AJI 3 IOHaAMCPCHHBIX ueneﬁ.

3akijIroueHue

CoBpeMeHHas KBaHTOBass MH(POpPMaTUKa MPEACTABISIET COO0M MEXIUCHUIIIIMHAPHYIO
o0JacTh, KOTOpast OBICTPO PA3BUBAETCS U OOEIIAET PEBOJIIOLNIO B BBIYMCIUTEIBHBIX U
MH(POPMALMOHHBIX TeXHOoJOrusax. KitoueBsle 3a1aun, Takue Kak CO3/1aHNE KBAaHTOBBIX
BBIUUCIUTENBHBIX YCTPONCTB, pa3paboTka HOBBIX aJrOPUTMOB M KBAaHTOBAs
Kpunrorpadusi, y>)ke akTUBHO PEIIAOTCSI MUPOBBIMH HUCCIEA0BATEIbCKUMU LIEHTPAMH.
B OynyiieM KBaHTOBBIE TEXHOJIOTHMH OTKPOIOT HOBBIE TOPU30HTHI B TAKUX 00JIACTAX, KaK
0€301acHOCTh, UCKYCCTBEHHBIM HHTEIJIEKT, MEJAMIMHCKUAE HCCIEIOBAHUS U MHOTHE
apyrue. OIHAKO Tepe] YYEHbIMH U HMHXKXEHEPAMH CTOST 3HAYUTEIbHBIE BBI3OBBI,
KOTOpPbIE€ HEOOXOAUMO MPEOAOIETh AJIA TOr0, YTOOBI MOJHOCTBIO PACKPBITh NOTEHIINAI
KBaHTOBOW MH(POPMATUKH.

Jlureparypa
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KOMMYHUKALIUA YHACTHHUKOB OBPA3OBATEJIBHOI'O ITPOLHECCA
C TEXHUYECKUMMU CJ1YKXBAMU YHUBEPCUTETA

BbricTpoB AHTOH Biiagumuposuy

CTYJE€HT, MOCKOBCKHIA IOCYJapCTBEHHBIN TEXHOJIOTMYECKUN YHUBEPCUTET
«CTAHKHWH»

P®, r. MockBa

Enuceesa Haranbsa BiaagumuposHa

HAy4HbIN pYKOBOJUTENb, KaHJ. TEXH. HAYK, TIOUEHT, MOCKOBCKHII TOCYAapCTBEHHbIN
texHonornueckui yausepcuret « CTAHKWH»

P®, r. MockBa

AHHOTALMSA

Cratbst paccMaTpuBaeT  KIKOYEBBIE  AaCHEKThl  B3aUMOJECHCTBHS  YYACTHHKOB
o0pa30BaTeNpHOrO Mpolecca ¢ TEXHUYECKUMHU Cily:)k0aMu yHHBepcuTeTa. BakHOCTB
3¢(EeKTUBHOM  KOMMYHUKALIMM  MEXJIy  IpEeNoJaBaTesIMM, CTyIACHTaMH U
TEXHUYECKUMHU CIy>)KOaMH YHHUBEpPCUTETa CTAaHOBUTCS Bce OoJjiee aKTyaJlbHOM B
yCIOBUSIX OBICTPOTO pa3BUTHUA TEXHOJOTMH M mepexoia Ha UudpoBble (HOPMBI
oOyueHusi. PaccMaTpuBarOTCs OCHOBHBIE NPOOJIEMBI, BO3HUKAIOIIME B MPOLECCE
KOMMYHUKAIMH, a TAK)KE IPeIaratoTcs MyTH ux peuieHust. Ocoboe BHUMaHUE YIEJIEHO
pPOJIM TEXHUYECKOU CIIyKObl B 00ECIEYEeHUH HOPMaIbHOW pabOThl 00pa30BaTEIbHBIX
m1aThopM U HHOPACTPYKTYPhl YHUBEPCUTETA.

KioueBble ci10Ba: KOMMYHHKAalMs, OOpa30BaTENbHBIA MPOIECC, TEXHUYECKUE

CIyXObl,  YHUBEPCUTET,  HWH(MOPMAIIMOHHBIE  TEXHOJOTUM,  HHUPPOBU3AIUS,
B3aMMO/ICHCTBHE.
BBenenue

CoBpemMeHHOE  00pa30BaHWE  HEBO3MOXKHO  0O€3  aKTHUBHOTO  NPUMCHEHUS
nH(}OpMaAITMOHHBIX 1 KOMMYHUKAIMOHHBIX TexHosoruit (MKT). B mocnennue roast Bce
OOJIBIIIE YHUBEPCUTETOB BHEAPSIOT 1TU(POBBIE TIATPOPMBI, OHJIAWH-KYPCHI U IPYTHE
TEXHOJIOTMUECKHUE PEIIeHUs JIsl ONTUMH3AIMK 00pa3oBaTelibHOTO Mnporecca. OmHaKo
yCHENIHas peanu3als JTHX TEXHOJOTHH TpebyeT 3(DPEeKTHBHOW KOMMYHHKAIIUU
MEX]y Y4YaCTHUKaMU OOpa30BaTEIbHOIO TIpolecca M TEXHUUYECKUMHU CIy>KOaMu
yHUBEpCcUTETa. TEeXHHYECKHE CIY>KObl WIpaldT BaXHYK poOJib B 00€CICUCHUU
OecrniepeboitHOM paboThl 0Opa3oBaTeNbHBIX IIATHOPM, MOACPKKE 00pa30BaTEIHLHOM
MHOPACTPYKTYyphl W  PEIICHWH BO3HHUKAIOIMUX MpobdieM. B 3Toil  craThe
paccMaTpUBaAIOTCSl OCHOBHBIE ACTIEKTHI B3aMMOICHUCTBUS MPEIoaBaTeieid, CTyICHTOB U
TEXHUYECKUX CIIY’)KO B KOHTEKCTE COBPEMEHHBIX 00pa30BaTEIbHBIX TPAKTHUK.
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Posb TexHMYECKHX C1yx0 B 00pa3oBaTe/IbHOM Ipolecce
1. ObecneueHue MHPPACTPYKTYPbI

TexHudyeckue CiaykObl YHUBEPCUTETOB 00€CIeYHBAIOT PabOTy KOMITBIOTEPHBIX
naboparopuii, CETEBOW HHQPPACTPYKTYPHI, CEPBEPHBIX, a TaKKE TEXHUYCCKYIO
MOJIZICPKKY ~OHJIAWH-KYpCOB M oOpaszoBaTenbHbIX Iutatdopm. KauecTBo
0o0pa3oBaTeNpHOTO TpoIlecca BO MHOTOM 3aBHUCUT OT CTaOWIBHOCTH U
JOCTYIIHOCTH JTHX PECYpPCOB, a TaKKe OT CBOEBPEMEHHOTO pearupoBaHUs
TEXHUYECKOTO TMIEPCOHAJIa Ha BOSHUKIIIE HETIOJIAIKH.

2. Monnep:xkka o0pa3oBaTebHbIX IJIATGOPM

C pazButueM HU(POBBIX TEXHOJOTUIN 00pa3oBaTeNbHbIE MIIATPOPMBI, TAKHE KaK
LMS (Learning Management Systems), CTaHOBATCS OCHOBHBIM WHCTPYMEHTOM
JUIA TIPOBENEHUS JIeKIUH, CEMHHApOB, TECTUPOBAHUW U Apyrux ¢GopMm
00pa3oBaTENbHOTO  B3aMMOJECUCTBHS.  TeXHUYECKHME  CIIY)KObl  JIOJDKHBI
oOecrieunBath OecriepeOoiiHy0 paboTy 3TUX MIAT(HOPM, pemaTb MpoOJIEMBI C
JOCTYIIOM, OOHOBJIEHUSIMU U IPYTUMHU TEXHUYECKHUMH aCIIEKTaMHU.

3. CBoeBpeMeHHOe pearnpoBaHue HA MPOGJIeMbl

OT KkayecTBa B3aUMOJCHCTBHUSI MEXAY YYaCTHUKAaMU OOpPa30BaTEIbLHOIO
Mpolecca U TEXHUYECKUMHU CITYKOaMU 3aBUCUT CKOPOCTb PeLIEHUs MPooOieM. ITO
MOXET OBITh KaK BOINPOC OBICTPOrO YCTpaHEHUS TEXHMYECKHX COOEB, TaK U
pelIeHre BOMPOCOB, CBSI3AHHBIX C JIOCTYIIOM K 00pa30BaTEbHBIM MaTepuaiam,
TEXHUYECKUM 000PYJOBAaHUEM WM MPOTPAMMHBIM 00ECTIEUEHUEM.

IIpo6JieMbl B KOMMYHMKAIIUM MEKIY YYACTHUKAMHU 00pa30BaTeIbHOIO MpoLecca
U TEXHUYECKHUMHU CJIY:KOaMu

1. HemocTraTok onepaTUBHOCTH

OmHOI U3 TJIaBHBIX MTPOOJIEM SIBIISIETCA HEIOCTATOYHASI ONEPATUBHOCTH PEAKITUU
TEXHUYECKUX CIYy:KO Ha 3ampochl OT MperojiaBaTesied U CTYIEeHTOB. BaxHo,
9TOOBI TEXHUYECKasl TMOJIep)KKa Morja OBICTPO W KauyeCTBEHHO peIlaTh
BO3HHUKIIIHME MPOOJIEMBI, YTOOBI HE OCTAHABIMBAThH YUEOHBIN MPOIIECC.

2. Hea(ppekTHBHOCTH KAHAJIOB KOMMYHUKAIIUM

B HekoTOpbhIX yHHBEpCHUTETaX MOTYT OBITh HCHOJb30BaHbl YCTApEBIIUE WU
Hed((EKTUBHBIE KaHANBl CBSA3M MEXIYy TEXHUYECKUMHU CIyXO0amMu H
yyaCTHHKaMu  00pa3oBaTelbHOTO  Tpolecca. ITO  MOXET  BKJIIOYaTh
MCTIOJb30BaHUE DJICKTPOHHBIX TMOYTOBBIX SIIIUKOB, TJE 3alpOChl TEPSIOTCA, a
TaK)K€ OTCYTCTBUE EHTPATM30BAHHON CUCTEMBbI 00PaOOTKH 3asBOK.
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3. HeoOxoamMocTh B 00y4eHHH U NMOBbIIIEHUH KBATH(PUKAIIUM

[IpenogaBaTeny U CTyIEHTHI HOJDKHBI 001aaTh 6a30BBIMUA HaBBIKAMU PaOOTHI C
nupoBeIMU  0Opa3zoBaTeNbHbIME  TuiaT@opmamu. OgHAaKO HE  BCeraa
TEXHUYECKHUE CIIY)KObl OKa3bIBAIOT JIOCTATOYHYIO MOIACPKKY B OOydeHUH
MOJIH30BATENICH, YTO MOXET NMPUBOJUTH K HEIOMOHMMAHUIO U BOSHUKHOBEHHIO
mpo0Osem npu padoTte ¢ 00pa30BaTEILHBIMU CUCTEMaMHU.

IIyTu pemenus npoodsaem
1. Co3nanue 3(p(peKTUBHBIX KAHAJIOB CBS3HU

JUis  yaydiieHus KOMMYHHKAllMM MEXJy Yy4YaCTHUKaMU 00pa30BaTEIbHOrO
npouecca M TEXHUYECKHMMM CITy’)KOaMH BaKHO BHEJPUTH LIEHTPAIU30BAaHHBIC
CUCTeMBbl O0pabOTKH 3ampoCcOB, HANpUMEp, CHUCTEMBbI THKETOB, KOTOpHIC
MO3BOJIAIOT OTCJIEKMBATH BCE 3aMIPOCHI M PELICHHs IO HUM. Takke HeoOX0IuMo
CO37]aTh HECKOJIBKO KaHAJIOB CBS3U, BKIIIOYas TeIe(OHBI, YaThl U SJIEKTPOHHYIO
HOYTY, JJIs y100CTBa B3aUMOICHCTBUS.

2. O0yuenue noJib3oBaresieii

JIns TOBBIICHUS YPOBHS B3aWMOJCWUCTBUS BAXKHO IPOBOJHUTH PETYJISPHBIC
oOydarolue cecCud W TPEHUHTW MU IpenojaBaTesied M CTYIAEHTOB IO
WCIIOJIb30BaHUIO 00PA30BATENbHBIX TEXHOJIOTUI. DTO MO3BOJIMT IOJIb30BATENSIM
ObICTpee aanTUPOBATHCA K U(PPOBBIM UHCTPYMEHTAM M pelIaTh BOZHUKAIOIINE
BONPOCHI O€3 NPUBJICUECHUS TEXHUYECKOUN CITyXKOBbI.

3. OnepaTMBHOCTH U 00paTHAasl CBA3b

Texauueckue ciry>k0bl JOHKHBI pa3padoTaTh CUCTEMY ONEPATUBHOM PEAKLMU Ha
3aMpOoChl U PETYJISIPHOIO MOHUTOPUHTA COCTOSTHUSL 00pa30BaTENbHBIX MIATHOPM.
BaxxHo He TOJNBKO pemaTh NpoOJeMbl, HO U CBOEBPEMEHHO YBEJAOMIISATH
II0JIB30BATEJIEN O IIPOTPECCE B PELICHUH UX 3aIIPOCOB.

4. ABTomMaTu3auus MPOLECCOB

ABTOMAaTH3aIMS ONPEACIICHHBIX MTPOLIECCOB, TAKUX Kak 00pabO0TKa 3aMpoCcoB WK
YBEJOMIIEHHSI O COOSIX, MOKET 3HAYUTEIbHO MOBBICUTh CKOPOCTh PELICHUS
npo0seM. DTO TaKKe MOMOXET CHU3UTh HArpy3Ky Ha TEXHUYECKHE CIY>KOBI,
MIO3BOJISASL UM COCPEAOTOUUTHCS Ha 00JIee CII0KHBIX 3a/1adax.

3akiroueHue

OddexTrBHAT KOMMYHUKAIMS MEXAY YYaCTHHUKaMU OOpa3oBaTENbHOTO Mpolecca U
TEXHUYECKUMHU CIIy>)KOAMH YHHMBEPCHUTETa WIPAET KIIOYEBYIO POJIb B 0OECHeueHUuu
YCHEIIHOTO BHEAPEHUS U (PYHKIIMOHUPOBAHUS 00pa30BaTENIbHBIX TEXHOJIOTHM.
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CuctemMbl TEXHHUUYECKOM MOAJIEPKKU IODKHBI OBITH ONEPATUBHBIMM U THOKHMH, C
BO3MOXXHOCTBIO OBICTPOTO pelIeHUsi MpoOsieM, BO3HUKAIOIIUX Yy MpernoaaBarencii u
CTYIACHTOB. BaxHO, YTOOBI YHUBEPCHUTETHl MHBECTUPOBAIM B pPa3BUTHE Kak
TEXHUUYECKON HMHOPACTPYKTYphl, TAK U B OOy4YEHHE YYaCTHHUKOB 0Opa30BaTEIHHOTO
nporiecca sl yIydlleHUs B3aUMOICHCTBHS U TIOBBIIICHUS KaueCTBa 00pa30BaHMUA.

Jlurepartypa

1. benamBuiu, H. U. «CoBpeMeHHBIE TEXHOIOTUN U MHPOPMAIIMOHHBIE CUCTEMBI B
oOpazoBanum». M.: Akanemus, 2019.

2. UBanoB, A. II. «HdopMaimoHHbIE TEXHOJOTMH B BY3ax: MNpOOJIEMBl U
pemienus». Cankr-IlerepOypr: Jlans, 2020.

3. Cunmopos, B. B. «KauectBo u 6e30macHOCTh 00pa30BaTENbHBIX IIATHOPMY.
Kazans: Uado-npecc, 2021.

4. Xneonukos, Jl. I'. «kKoMMyHHKanuu B o0pa3oBaTeIbHOM IpOLIECCE: TEOPUH U
MPaKTUKW». TamkeHT: Y HuBepcureT, 2018.

-12 -



HAYYHBIN )KYPHAJI
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KOMILIEKCHBIN NOJIXO0O/ K ONITUMHU3ALIMA CUCTEMBI _
PABPABOTKU HA IPUMEPE MECTOPOXJIEHUA 3AITA/THOU CUBUPHU

Kaiioy1immn Hukonaii Uropesu4

CTYJIEHT, Y GUMCKUI roCy1apCTBEHHbIN HEDTIHON TEXHUUECKUN YHUBEPCUTET
PO, r. Yda

AHHOTAIUA

CraTpsl MOCBSIICHa KOMILJIEKCHOMY MOAXOMY K ONTHMH3AI[MH CHCTEMBI Pa3pabOTKH
HE(TAHBIX MECTOPOXKACHUNW HaA TpUMEpe MecTopokaeHus 3amaaHoi Cubupwu.
PaccmarpuBaroTcst MeTo b1 OBBIIICHUS () (PEKTUBHOCTH pa3pabOTKH MECTOPOXKICHUH,
BKJIFOYAsl MCIIOJIb30BAHWE HOBBIX TEXHOJOTHUH M ONTHMHU3AIUIO MPOIECCOB JOOBIUH.
Oco0oe BHUMaHHE YIENIsIeTCs MOAESINPOBAHUIO IPOIIEcca pa3pabOTKU, OLICHKE 3a11acoB,
BbIOOpY HambOoee 3((PEKTUBHBIX METOI0B Pa3pabOTKU MECTOPOKICHUHN U YITPABICHUIO
pecypcaMu B YCJIOBHSX JMHAMUYHBIX U3MEHEHUU B HeTsHOU oTpaciu. [IpuBeneHs
MpUMEPHl  YCIEIIHOTO TPUMEHEHHS KOMIUIEKCHBIX peIIeHUH B  pa3paboTke
MecTopoxaeHui 3anaanoit Cubupu.

KiroueBble ciaoBa: onTuMmuzanus, pa3paboTKa MECTOPOXKACHUM, HePTSIHbIC
MecTtopoxaeHus, 3anagHas Cuoupb, MOIEIMPOBAHNUE, TEXHOJIOTUH TOOBIYH.

BBenenue

3anagras CuOWph SBISETCS OJHUM W3 KPYIMHEHUITUX PETHMOHOB MO A00bYe HEeTH B
Poccun. PazpaboTka MeCTOPOKICHHM TOr0 PErMoHa CBsi3aHa ¢ PSAAOM Crelu(pUUIeCKuX
BBI30BOB, BKITFOUAsI CIIOKHBIC T€OJIOTHICCKUE YCIOBUS, HEOOX0AMMOCTh 3 (PEKTHBHOTO
WCIIOJIb30BAaHUSI PECYPCOB U ONTHUMH3AIMIO J0ObIYM. B mocnemnue necsaruieTvs
HaOII0AaeTCsl aKTUBHOE BHEIPEHHE HOBBIX TEXHOJIOTHIA, HAMPABIIEHHBIX HAa MOBBIIICHUE
3 PEKTUBHOCTH pa3pabOTKU MECTOPOXKACHUN U MUHUMU3AINIO 3aTpaT. KOMITIEKCHBIH
MOAX0J K ONTUMHU3AIMU CUCTEMBbI pPa3pabOTKU TMPEIoaraeT HCIOJIb30BaHKE
WHTETPUPOBAHHBIX  METOJOB, BKIIIOUAIOIIMX T'EOJIOTMUECKOE  MOJEIMPOBAHUE,
WHHOBAIMOHHBIC TEXHOJIOTHH TOOBIYM ¥ METOIBI YIIPABJICHUS peCypcamu.

IIpo6seMbl pazpadoTkn MecTopo:kaeHni 3anaaHoii Cudbupu
1. T'eosioruvyeckue 0COOEHHOCTH

Mecropoxnaenuss  3anaaHod — CuOupu  XapakTEepU3YIOTCS  CIIOXHBIMU
re0JIOTMYECKUMHU YCIIOBUSIMU, BKJIIOYAs! BBICOKYIO INIYOMHY 3ajieraHusl HEPTSHBIX
IUIaCTOB, CIIOXKHYIO CTPYKTYPY PE3€pPBYapOB U HEOJAHOPOAHOCTh I'€OJOTMYECKUX
CJIOEB.
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31U 0cOOCHHOCTU TPeOYIOT pa3pabOTKH TOYHBIX MOJENEH MECTOPOXKICHUN U
MPUMEHEHUS CHEU(UUECKUX METOJIOB JOOBIUM, TaKWX KaK THAPABIUYCCKUAN
pa3pbIB IUIACTA U IPYTUE TEXHOJIOTHH.

2. TexHoJIOrHYeCKHE BbI30BBI

Ha OonbinHCTBE MECTOPOXKICHUM pernoHa A00bYa HEPTH OCYIIECTBISETCS C
UCIIOJIb30BAHUEM TPAJULIMOHHBIX METOJOB, YTO MPUBOAWT K CHUKEHUIO
Kod(d¢uIMeHTa U3BICUEHHUS YriaeBoaopoaoB. Kpome TOro, ¢ pa3BuTHEM
pa3padOTKH MECTOPOXKICHHIM YBEJIMYMBAIOTCS 3aTpaThl Ha MOJIIEP)KAHHE
IUTACTOBOIO JJABJICHUS U TPAHCIIOPTUPOBKY HE(PTH.

3. JKojornYecKne puCKH

CH0XHOCTH pa3pabOTKU MECTOPOXKIEHUH CONpPOBOKIAIOTCS 3KOJIOTMYECKUMHU
PHUCKaMHU, CBSI3aHHBIMHU C 3aTPA3HEHUEM OKPYXKAIOLIEH cpeibl, 0COOEHHO B TAKUX
OTHAJICHHBIX pailoHax, Kak 3amanHasg Cubupb. DPPexkTrBHas ONTUMHU3ALMSL
CUCTEMBbI pa3pabdOTKM [OJDKHA YYUTHIBATH JKOJIOTMYECKHE ACIEKThl U
MUHUMH3UPOBATH HETATUBHOE BO3JCHCTBHE HA IPUPOLY.

KoMmiekcHbII MOAX0A K ONTHMH3AIAH CHCTEMBI pa3padoTKu
1. Teosioru4ecKoe MOaeTHPOBAHHE

OgHuM W3 KIIIOYEBBIX METOJIOB ONTUMHU3AIMM SIBIISIETCA CO3/IaHUE TOYHBIX
reoJIOTUYECKUX MOoJiesie MecTtopokaeHuil. CoOBpeMEHHbIE TEXHOJIOTHH, TaKue
kak 3D-MopenupoBanue u reoguznyueckoe oOCIEIOBAHHE, MO3BOJSIOT OoJiee
TOYHO OILICHUTh CTPYKTYPY PE3EPBYapOB, MPOrHO3UPOBATH MMOBEICHUE TUIACTOB U
MOBBICUTh TOYHOCTH OIICHKHU 3amacoB He(TU. DTU JTaHHBIE TTOMOTAIOT BHIOpATh
HauOosnee S(PQPeKkTuBHBIE METONBI Pa3pabOTKH, a TaKKe CHUBUTh DPHUCKU B
nporecce J0ObIYH.

2. Ucnojb30BaHye HHHOBAIMOHHLIX TEXHOJIOTMI T00bIYH

OaHMM M3 Ba)KHBIX HaIlpaBICHUN ONTUMH3ALUMU SIBJISIETCS BHEJIPEHHE HOBBIX
TEXHOJIOTUN MOOBIYM, TAaKUX Kak THUAPOPa3phiB Imiacta ((GpEeKUuHT), METOIbI
MHTEHCU(HUKAIMU TOOBIYM W peKynepamus yrieBOAOPOJHBIX PECYpCOB. DTU
TEXHOJIOTHH TIO3BOJISIIOT YBETUYUTH KOOPPUITMESHT N3BIICUCHNS HEPTH U CHUZHUTD
3aTpaThl Ha €€ JOObIvy.

3. UHTerpupoBaHHbIE CHCTEMbI YIIPABJIEHUS

KoMmrmniekcHblii 1MOAX0A BKIIOYAET B €e0Sl MCIOJIb30BAHUE WHTEIPUPOBAHHBIX
CUCTEM YIpaBJeHHs, KOTOpble 00ECHeunBalOT MOHUTOPUHI BCEX MPOLECCOB
pa3pabOTKM  MECTOPOXKIEHUM,  BKJIOYas  J00bIYy,  THepepaboTKy U
TPAHCTIOPTUPOBKY HEPTH.
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C moMOIIBI0 TAaKMX CHCTEM MOXKHO OTNEpPaTHBHO PearpoBaTh HA U3MEHEHHUS B
reoJOrM4eCKuX  ycnoBHsX, 3(G(EeKTUBHO  IUIaHMpPOBaTh  paboTy U
MHUHHMMHU3HUPOBATH 3aTPATHI.

4, OHTHMI/I331[HSI nmpoumeccoB TPAHCHIOPTUPOBKHU U XPaHCHUS

OnHOM W3 BaXHBIX COCTABJIAIOIIMX CHUCTEMBI Pa3padOTKH MECTOPOKICHHM
ABIIIETCS ONTUMHU3AIMS TMPOIECCOB TPAHCHIOPTUPOBKH U XpaHEHUA HEPTH.
CoBpeMeHHbIE TEXHOJOTHH TPAHCIOPTUPOBKU M TEpepabOTKU TMO3BOJSIOT
3HAYUTENIbHO CHU3UTh NTOTEPU HEPTHU HA KAXKJOM dTalle LUKIIA pa3pabOTKH.

5. DKO0JIOTMYeCKasi yCTOMYHBOCTh

Jlist obecnieyeHus: TOATOCPOYHOM YCTOMYMBOCTU Pa3pabOTKH MECTOPOXKICHUN
HEOOXOJMMO YUYWTHIBATH 3KOJIOTMYECKUE PUCKU W BHEAPITh TEXHOJOTHH,
CHWKAIOLME BO3JICUCTBUE HA MPUPOAY. DTO BKIIOYAET B CEOSl MCIIOJIb30BAHUE
CUCTEMbl MOHUTOPHUHIA COCTOSIHUS 3IKOCUCTEM, INPUMEHEHHUE HKOJIOTHYECKU
0€30MacHbIX METOJI0B pa3pabOTKU U CHIKEHUE BRIOPOCOB MAPHUKOBBIX I'a30B.

IlpuMeHeHre KOMILIEKCHOIO IOAXOAAa Ha NpHUMeEpe MeCTOPOKACHUsSl 3anmaaHou
Cubupu

Ha mnpumepe oaHOro u3 KpYIHBIX MecTOpoxkJaeHud 3anagHod Cubupu ObuH
peaii30BaHbl  BCE€  BBHINICYNOMSHYTBIE METOAbl  omTuMu3anmu. [IpuMeHnenue
re0JOTHYEeCKOT0 MOJCIUPOBAHUS TIO3BOJWIO TOYHO CIPOTHO3HPOBATH MOBEICHUE
IJTACTOB M ONTHMU3HUPOBATh MapamMeTpbl Oypenus. Mcnonb30BaHue THAPABINYECKOTO
pa3pbiBa IUIACTa YBEIMUMUIO KOAPPUIMEHT U3BICUEHUS YIIEBOIOPOIOB, a BHEAPEHUE
aBTOMATHU3UPOBAHHBIX CHCTEM YHPaBIEHUS J00bIYEH MO3BOJMIO MOBBICUTH TOYHOCTH
KOHTPOJII 32 BCEMH JTamamu pa3paboTku. B pesynbrare ob6mas >)QpexkTuBHOCTDH
N0OBIYM HA MECTOpPOXKJIEHHH Bo3pocia Ha 15%, a 3arpatel Ha OypeHue u
TPAaHCIOPTUPOBKY ObLIM CHHKEHBI Ha 10%.

3akiIoueHue

KomriekcHpI MOAX0J K ONTUMHU3AIMM CUCTEMBI Pa3pabOTKU MECTOPOXKICHUN Ha
npuMepe 3amagHoit Cubupm 1moka3zal CcBOK 3(G(PEKTUBHOCT, B  IOBBIIICHUH
koo duimenTa W3BJICUEHUS YIJIEBOJOPOJIOB U CHIDKCHHHM 3aTpaT Ha JI00BIvY.
BHeapenue HOBBIX TEXHOJIOTMH, TOYHOE TE€OJOTMYECKOE MOJEIUPOBAHUE H
WHTETPUPOBAHHBIE CHUCTEMBI YIPABJICHHUS IMO3BOJSIOT 3HAYMTENBHO YIYYIUTh
pe3ynbTaThl pa3pabOTKU MECTOPOXKACHUM B CIHOXKHBIX T€OJOTUYECKUX YCIOBHSX.
OddexTrBHAS ONTUMU3ALMS TakKe TpPeOyeT ydeTa 3KOJIOTMYECKHX AacleKTOB, YTO
CHOCOOCTBYET MOBBIIICHHIO YCTOWYUBOCTH Pa3pabOTKU B IOJTOCPOYHON MEPCTIEKTHUBE.
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KOHILENIUA PASBUTUSA CUCTEMbBI CTAHJIAPTU3ALIUA B
HE®TEI'A30OBOM KOMIIVIEKCE

MycradaeBa Aiirepum CysTaHrepeeBHa
cryneHT EBpasuiickoro Hannonansnoro Yuusepcurera umenu JI.H. ['ymunesa,
Pecnyonuka Kazaxcran, r. Acrana

JdapubaeBa Aiiryian AnunakOapoBHa

Hay4YHBIM PYKOBOJMTEIb, MATHCTP TEXHUUECKUX HayK, PykoBoaurens EBpa3niickoro
Hanmonansnoro Yausepcurera umenu JI.H. ['ymuiiesa

Pecnybnuka KazaxcraH, r. ActaHa

AHHOTALMSA

CratTbsl MOCBSIIIEHAa BOIIPOCAM Pa3BUTHUS CUCTEMBI CTaHAApTH3aUUU B HE(PTErazoBOoM
KOMILIEKce. PaccMaTpuBalOTCsl OCHOBHBIE IPOOJIEMBI, C KOTOPBIMU CTAJIKUBAETCS
He(dTerazoBass OTpacib B MPOLECCE CTAHIAPTU3ALUU NPOAYKUUU M TEXHOJOTHUH.
OnuceIBarOTCsl  KJIIOYEBBIE HANPaBIEHUS, B TOM 4YHUCJIE COBEPUICHCTBOBAHUE
HOPMAaTUBHOM 0a3bl, HHTErpanus MEXAYHapOIHBIX CTaHJAPTOB M BHEApPEHUE
MHHOBALMOHHBIX TEXHOJOTUM. [IpencTaBieHsl IpeIoKeHNs 110 YIyYIIEHUIO CUCTEMBI
CTaHJapTU3AIMK C YYETOM COBPEMEHHBIX TPEOOBAaHUN K KAaueCTBY U 0OE€30MacCHOCTH
MPOJIYKUHH HE(PTEra30BOro CEKTOpa.

KawueBble ciaoBa: cra"maptuszanus, He(TEra3oBblii KOMIUIEKC, KadecTBO,
0€30I1aCHOCTh, MEXKTYHAPOIHBIC CTaHAAPTHI, THHOBAITUH.

BBenenune

HedrerazoBsiii KOMIUIEKC SBISETCA OJHOM M3 BEAYUIMX OTpaciedl 3KOHOMHUKH, U
obecnieueHue ero »(pPexkTuBHON pabOThl HEBO3ZMOXKHO 0€3 YETKOW U COTJIaCOBAHHOM
CUCTEMBI CTaHAapTu3anuu. B mocneanue ropl B HeTerazoBoi oTpaciu HaOI01aeTCs
aKTUBHAsI MHTETPALMS MEXIYHAPOIHBIX CTAaHAAPTOB, UTO TPEOYET OT OTEUECTBEHHBIX
MIPOU3BOJIUTENICH Y TOCTABIIUKOB COOTBETCTBUSI BBICOKUM MHUPOBBIM TPEOOBAHUSIM.
BaxxHO OTMETUTD, UTO CTAaHAAPTHI UTPAIOT KIFOYEBYIO POJIb B 00ECIICUCHUH KauecTBa,
0C30IMaCHOCTH M YCTOMYMBOCTU ITPOM3BOJICTBEHHBIX TMpolleccoB. B 23Toi cBs3M
pa3paboTKa W BHEAPEHHWE CHUCTEMBbI CTaHJIApPTH3allid B HE(TEra30BOM KOMILIEKCE
TpeOYIOT KOMIUIEKCHOTO TOJXO0Ja, BKJIIOYAIONIET0 KaK COBEPIICHCTBOBAHUE
CYILIECTBYIOIIUX HOPMATHUBHBIX AKTOB, TaK U BHEAPEHUE WHHOBAIIMOHHBIX METOJIOB H
TEXHOJIOTUH.
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IIpoGsembl cTaniapTU3anuu B He)Tera3oBoM KOMILIEKCe
1. Heo0Xx0aMMOCTh COOTBETCTBUS MEKIYHAPOIHBIM CTAHIAPTAM

OpHoit W3 KIIOYEBBIX TMpoOieM B cdepe CcTaHAApTU3AIMHU  SIBISETCS
HEOOXOUMOCTh MHTETpallM  MEXAYHApPOJHBIX CTaHIAPTOB B  CHUCTEMY
OTEUECTBEHHOI'0 HE(PTErazoBoro Komiuiekca. MHOrue poccuicKhe KOMITaHUH,
paboTaromre Ha BHEIIHEM DPBIHKE, CTAJIKUBAIOTCA C TPEOOBAHUSMU MHPOBBIX
IUIepoB He(TEera3oBoW OTPaCu, KOTOPbIE MPEIBABISAIOT )KECTKHE TPEOOBaHUS K
KauecTBY  MPOAYKLUHH, OE30MacCHOCTH  TPOIECCOB M  DKOJOTUYECKOU
OTBETCTBEHHOCTH. UHTerpamuss MeXAyHapOAHBIX CTaHIApTOB  TpeOyer
3HAUWUTEIBHBIX  YCWIMWA, BKIIOYas MOJEPHHU3ALMUI0  IPOU3BOACTBEHHBIX
IPOLIECCOB M aJaNTAlNI0 CYIIECTBYIOIINUX TEXHOJIOTUH.

2. O0HOBJIEHHe HOPMATHBHOM 6a3bl

Cucremarnueckoe OOHOBIIEHHE HOPMATHUBHOWM 0a3bl, YUUTHIBAIOLIEE MOCIETHUE
JOCTH)KEHUSI HAyKW W TEXHUKH, SIBISETCS BakHeWllend 3agadeil. B obOmactu
pa3pabOTKU U BHEJIPEHUS CTaHAAPTOB HEOOXOJMMO YUUTHIBATH HOBBIE BBI3OBBI,
TaKhe KaK BHEIPEHUE HOBBIX MATEPHAIOB M TEXHOJIOTUH, MOBBIIICHUE YPOBHS
0€30MacHOCTH, a TAKXKE yJTy4dllIEHUE KaueCTBA MPOTYKIIHH.

3. HeHOCTaTOK KBaJII/I(l)l/IIIl/IpOBaHHbIX crienuaJIucroB

Jns  >pdekTUBHOrO BHEAPEHHUS CHUCTEMBI CTaHAAPTU3ALUU HEOOXOIUMBI
BBICOKOKBAIM(PUIIMPOBAHHBIC CIHEHUAIUCTBI, KOTOPbIE MOTYT aJanTHPOBATh
MEXIYHapOJIHbIe TpeOOBaHUS K OTEUECTBEHHBIM ycloBUAM. OOyueHue u
MOBBINICHUE KBaIU(PUKAIMKA paOOTHUKOB B O0JACTH CTaHJAPTU3ALUU JOJKHBI
CTaTh BaXXHBIM aCIEKTOM Pa3BUTHS OTPACIIH.

HanpasieHusi pa3BUTHS CHCTEMbI CTAHIAPTH3AIUH B He()TEra30BOM KOMILJIEKCe
1. CoBepiieHCTBOBaHHE HOPMATHBHOM M TEXHHYECKOi 0a3bl

OcHOBO CcHCTEMBI CTaHAAPTU3ALMU SBJISETCS HOpMaTHBHas 0a3a, KoTopas
JOJDKHA COOTBETCTBOBAaTh COBPEMEHHBIM TpeOoBaHUsIM. BaxHO pa3BuBath u
OOHOBJISITH CYIIECTBYIOIINE CTAHAAPTHI C YUETOM MEXIAYHAPOJHON MPAKTUKUA U
aKTyaJbHBIX TEXHOJOTUHU. JIJIsi 3TOro HEOOXOAMMO CO3/1aTh pabouyue IPyMIbl U
KOMHCCHH, KOTOpbIe OYIyT 3aHUMAThCS AHAJIM30M TEKYIIUX CTaHAApTOB H
MPEUVIOKEHUEM  YIIYUYIIEHWM, a TakK€ BHEIPATh HOBBIE TEXHOJOTHYECKHUE
peleHns.

2. NHTerpanusi Me;KIyHApPOAHBIX CTAHIAPTOB

B ycnoBusx rinobanuzanuu HedTErazoBOl OTpaciid POCCUMCKUM KOMIAHUSM
HE00X0IMMO MHTETPUPOBATH MEXKIAYHAPOIHbIE cTaHAapThl, Takue kak [SO u IEC,
C YYETOM CHEeIU(PUKU MECTHBIX YCIIOBUH.
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310 TpeOyeT mepecMoTpa CyIIECTBYIOIIUX CTaHJAPTOB, CO3/IaHUSI MEXaHU3MOB
azanTay MEXIyHApOIHBIX HOPM M WX BHEAPEHUS B MPOIECCH pa3pabOTKH,
IPOU3BOJICTBA U IKCIUTyaTalluu HedTerazoBoro o00py10BaHusl.

3. I/IHHOBaHl/IOHHLIe TEXHOJIOTHH B CTaHAapTU3alluN

BHeapeHnne ”HHOBAIMOHHBIX TEXHOJIOTHI, TAKMX KaK aBTOMAaTH3aLHsI IPOLECCOB
U WCIOJIb30BaHUE NHU(PPOBBIX TEXHOJOTUA B CTaHAAPTHU3AINH, ITO3BOJISET
MOBBICUTH TOYHOCTb, IPO3PAYHOCTh U CKOPOCTh BHEJIPEHUS HOBBIX CTaHIAAPTOB.
Hcrmonp30oBaHKe TaKWX TCEXHOJOTHMM, Kak OJIOKYEHH [ oOeCIeUeHUs
JOCTOBEPHOCTH JaHHbIX W wuHTepHeTa Bemer (IoT) nns moHuTOpUHTra
000pyIOBaHUS, MOXET CYIIECTBEHHO TOBBICUTHh 3(P(HEKTUBHOCTH CHCTEMBI
CTaHJapTU3ALUH.

4, P33p360TKa CTAHAAPTOB AJA HOBBIX MaTE€pHaJI0B U TEXHOJIOT UM

C pa3BUTHEM HOBBIX MAaTEpUAJIOB M TEXHOJOTHH, TaKMX KaK HAaHOMATEpHAJIbI,
BBICOKOTEXHOJIOTUIHBIC KOMITO3UTHI U HOBBIE METObI JOOBIYH yTIEBOIOPOJIOB,
HEOOXOJAMMO CO3/IaHHE CTAHIAPTOB, KOTOPHIC YUUTHIBAIOT MX OCOOCHHOCTH W
MIPUMEHUMOCTH B HedTerazoBoit orpaciau. CTaHAApTHI TOHKHBI OBITh THOKUMHU 1
JTUHAMUYHBIMHM, 4YTOOBI OBICTPO pearupoBaTh Ha HU3MEHEHUS B HAy4YHO-
TEXHUYECKOM cepe.

5. O0yuyeHue U MOBbIIIEHHE KBATU(PUKAIUM CTIENMATHCTOB

JUIsl yCHIeIHOTO BHEIPEHUsI CUCTEMbl CTaHAAPTH3aLUMU HEOOXOAUMO AKTHUBHO
pa3BUBaTh IpPOrpaMMbl OOY4YEHMs] W TOBBILICHMS] KBIM(DUKAIMM IS
CHELMAIMCTOB B 00JAaCTH CTaHAapTU3alUMM, KadecTBa U 0OE30MACHOCTH.
[IporpaMMbl JOJIKHBI OBITh OPUEHTHUPOBAHBI HAa BHEAPEHUE MHHOBAIIMOHHBIX
METO0B, U3yUEHUE MEXIYHAPOIHBIX CTAHAAPTOB U YJIYUIICHUE IIPAKTUUYECKUX
HaBBIKOB Pa0OTHI C HOPMAaTUBHOM JOKYMEHTAIUEH.

IIpenmyiecTBa pasBUTHSA CHCTEMbI CTAHAAPTU3ALUM B He(PTEra3oBoM KOMILIEKCe
1. YBeaunuyeHnue kayecTBa u 0€30I1aCHOCTH NMPOXYKIMHU

Cucrema cTaHAApTU3ALUHU CIIOCOOCTBYET MOBBIILIEHUIO Ka4e€CTBA U O€3011aCHOCTH
MPOJIYKLIHH, YTO OCOOEHHO BaXKHO I HE(TEra3oBOil OTpaciu, Ie Majieuias
omMOKa MOXET TMPUBECTHU K Cepbe3HbIM TmocuenctBusiM. CraHaapThl,
HaIlpaBJCHHbIE Ha COOJIIOJICHUE TEXHOJOTHYECKUX IPOLIECCOB, MOBBIIIAIOT
HAJEKHOCTh 000PYOBAHMS U YMEHBIIAIOT KOJIMYECTBO aBAPUIHBIX CUTYAIIHiA.

2. YcrpaHeHue 0apbepoB B MeKIYHAPOIHOI TOProBJie

WNuTterpanus MeXIyHapOAHBIX CTAHIAPTOB MOMOTAET YCTPAaHUTh Oapbephl Ha
BHEIIHEM PBIHKE M TOBBICUTh KOHKYPEHTOCHOCOOHOCTh OTE€YECTBEHHOM
MIPOAYKLMU.
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CooTBEeTCTBHUE MCKIAYHAPOAHBIM CTaHAApTaM CHOCO6CTBy€T YBCIIMYCHUIO
OKCIIOPTHBIX BO3MOXXHOCTEH U YKPCILICHUIO HOSI/IHI/Iﬁ Ha MUPOBOM PBIHKE.

3. CHU:KeHHe 3aTpPaT U NoBbIIeHUE 3P (PeKTUBHOCTH MPOU3BOICTBA

CranmapTuzanys IO3BOJIIET ONTUMHU3MPOBATH IIPOLIECCHI IIPOM3BOACTBA U
YIPaBJIEHUs, YTO IIPUBOJUT K CHUKEHUIO 3aTpaT Ha IPOU3BOJACTBO, YIyYIICHUIO
JIOTUCTUKH Y TIOBBILIEHUIO TPOU3BOIUTEIBHOCTH Tpyaa. KpomMe Toro, ctangapTsl
CIOCOOCTBYIOT COKPAILIEHUIO CPOKOB IPOEKTUPOBAHUS U pEaTU3aL[UHU IPOECKTOB.

4. CHHMKeHHe YKO0JIOTHYEeCKHUX PHUCKOB

BHeapeHnue 5KONOTMYECKUMX CTAHAAPTOB IIO3BOJISIET CHUXKATh HEraTUBHOE
BO3JICHICTBUE Ha OKpyXarollyro cpeny. CTaHOapThl, CBA3aHHBIE C OXpaHOU
OKPYXKAIOIIEH CPeJbl, TOMOTal0T He()TEera30BbIM KOMIAHUSIM CHH3UTh BHIOPOCHI
YIJIEKUCIIOTO ra3a, YAyUYlllUTh YIPaBiICHUE OTX0IaMU U MUHUMU3UPOBATh PUCKU
3arpsA3HEHUS.

3axJjIroueHue

Pa3BuTtne cuctempl cTaHAapTU3alUuM B HEe(PTEra3oBoM KOMIUJIEKCE  SIBIISCTCS
HEOOXOJIMMBIM I1aroM JJis MOBbIIEHUS 3P(HEKTUBHOCTH, 0€30MAaCHOCTH M KayecTBa B
oTpaciu. BakHO HMHTErpupoBaTh MEXKIYHAPOJIHBIC CTAaHJAPTHI, COBEPIICHCTBOBATH
HOPMaTUBHYIO 0a3y, BHEAPSITH HHHOBALIMOHHBIEC TEXHOJIOTMHU U 00y4YaTh CIIEIIMAINCTOB.
Tonpko TakuM 00pa3oM MOXKHO OOECHEYUTh JOJTOCPOYHYIO YCTOMYMBOCTH U
KOHKYPEHTOCTIOCOOHOCTh POCCHUHCKOM HeTera30BoM OTpaciu Ha MUPOBOM PBIHKE.

Jlureparypa

1. Koznog, A. H. «CtangapTsl B HeTerazoBoi OTpaciau: MK IyHAPOHBIN OMBIT U
poccuiickas npaktuka». Mocksa: Henpa, 2019.

2. CmuproB, WM. B. «CoBpeMeHHbIE TCHACHIMM B CTaHJAPTU3AIMA HA
He(drerazoBbix npeanpusaTusax». Cankr-lIlerepOypr: IMurtep, 2021.

3. UBanoma, H. A. «/lHHOBanuu B He(TEra3oBoil OTpaciv M CTaHIAAPTHU3AIUSY.
Tiomenn: ['aznpomuedts, 2020.

4. BnacoB, B. W. «PasButme cranmapTtoB Oe30macHOCTH B He(TErazoBoi
npomelnuieHHOCTH». Ka3zans: Hayka, 2022.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

YK-004.056.5

KPUIITOI'PA®UA U BE3OITACHOCTB JTAHHBIX B OBJIAYHBIX
BBIYUCJIEHUAX

Kyponsitankosa Anéna IOpbeBHa
ctyneHt, CeBepo-KaBkasckuil ¢enepanbHbIii YHUBEPCUTET
P®, r. CraBpomnob

JaneBa Iau3adosT I'amnboBHA
ctyneHt, CeBepo-KaBkasckuil ¢efepaibHbIii YHUBEPCUTET
P®, r. CraBpomnoib

AHHOTaANUA

CraThsl TIOCBAIIIEHA BOMpocaM KpunTorpaduu v 0e30MacHOCTH JTaHHBIX B 00JIAUHBIX
BBIUMCIIEHUSIX. PaccMaTpuBarOTCs OCHOBHBIC YIPO3bl, BOSHUKAIOIINE TP XpPaHCHUU U
00pabOTKe JaHHBIX B O0JAYHBIX CPENlax, a TAKKe poJib KpunTorpapuu B oOecreyeHun
KOH(DMICHIIMATBHOCTH, TEJIOCTHOCTH W JOCTYIMHOCTH uHGopmaruu. OmucaHbl
COBPEMEHHBIC METO/TbI 3aIIUTHI JaHHBIX, BKJII0Yas MU(pOBaHUE, YIIPABICHHUE KITI0OUYaMU
1 ayTeHTU(UKAIMIO TTOIh30BaTeIeH. AHATU3UPYIOTCS TaK)KE BBI30BBI, CBS3AHHBIC C
HCIIOJB30BaHNEM O0JIAYHBIX CEPBHUCOB M HEOOXOIMMOCThIO 00eCIIeueHHs O€30MaCHOCTH
B YCJIOBHUSX pacIpeeICHHBIX BIUMCICHUM.

KioueBble cjioBa: o0javyHble BbIYMCICHUA, KpunTorpadus, 6€30MacHOCTh JaHHBIX,
mudpoBaHue, YOpaBICHUE KIOYaMHU, ayTeHTU(UKAIus, KOHPUICHIIUATHHOCTD,
3aInTa JaHHBIX.

BBenenue

C pasButueM O00JIayHBIX BBIUMCICHUM B MOCIEAHHE TOJAbl 3HAYUTENIBHO BO3pocia
MOMYJISIPHOCTh HMCHOJB30BaHUS OOJAYHBIX CEPBUCOB ISl XpaHEHUS U 00padOTKU
naHHbIX. OO0JlayHble BBIUMCICHUS NMPEAOCTABISIIOT MHOKECTBO NMPEUMYIIECTB, TaKUX
KaK MacmTabupyeMoCTh, THOKOCTh, JOCTYMHOCTh M CHIDKEHHE 3aTpaT Ha
uHppacTpykTypy. OgHaKO ¢ yBeNIWYeHHEM O0beMa JaHHBIX, KOTOpPBIE XPaHATCA U
00pabaTbIBatOTCS B 00J1aKe, BOBHUKAIOT 3HAYUTENIbHBIE TPOOJIEMBI C O€30MaCHOCTHIO U
KOH(pHUIEHIIMAIBHOCTRI0O HHpopManuu. Kpunrtorpagusi urpaer KIHYeBYHO pPOJb B
00ECreYeHNN 3allUThl JTaHHBIX, TO3BOJISAA OO0ECIEUUTh WX KOH(PHUICHIINATHHOCTH,
[[EJIOCTHOCTh U JIOCTYITHOCTh. B aHHOI CTaThe paccMaTpUBAIOTCS OCHOBHBIE YTPO3bI
0€30MacHOCTH JAaHHBIX B OOJAYHBIX BBIYUCICHUSX U CIOCOOBI WX 3alUTHl C
WCIIOJIb30BaHUEM KPUMNTOTPaAhUISCKUX METOIOB.
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¥Yrpo3bl 6e301aCHOCTH JAHHBIX B 00JIaYHbIX BHIYUCJIEHUAX
1. HeaBTOpHU30BaHHBIN J0CTYN

OnHOil M3 OCHOBHBIX yIrpo3 O€30MacHOCTH JaHHBIX B OOJIake SIBISETCS
HECAaHKIIMOHUPOBAHHBIN NOCTYM K uHpopMaimu. [TockoabKy AaHHBIE XpaHITCS
Ha YyJaJEeHHBIX CepBepax, CYIIECTBYET PUCK, YTO MOCTOPOHHUE JIMIA MOTYT
MOJIYYUTh JOCTYNl K OTHUM JIaHHBIM 4Yepe3 VYSA3BUMOCTH B CHUCTEME
ayTeHTU(PUKALIUK UK B caMOil 001auHON HHGPaCTPYKTypeE.

2. TloTeps KOH(PUIEHIHAIBLHOCTH

B 00;1auHBIX BBIYUCICHUSIX JAHHBIE YACTO MEPEAI0TCS Yepe3 OTKPHIThIEC KaHAJIBI
CBSI3H, UTO MOXKET NMPUBECTH K UX MepexBary. be3 nomkHol kpunrorpaduyeckon
3aIUThI JAHHBIE MOTYT OBITh PACKPBITHI 37I0YMBIIIJIEHHUKAMH, YTO HAPYIIAET UX
KOH(UIEHIIUATBHOCTD.

3. Ile10CTHOCTH JAHHBIX

HGJ'IOCTHOCTB JaHHBIX B oOlake TakKe SBISICTCS Ba)KHOU HpO6JIGMOfI.
HeBo3M0KHOCTD JOKa3aTb, 4YTO JOAaHHBIEC HC OblTM HM3MEHEHBI B nmponecce
XpaHCHUA WK Nepeaadn, MOKCT IIPUBCCTU K UX ITOJACIIKC MW IMOBPCKICHUIO,
4TO HCCCT YI'po3y AJI UX HMCIIOJIb30BaAHUA U JOBCPHUA K o0JauyHOU HHaT(bOpMG.

4. HapyuieHue J0CTYIIHOCTH

Ataku, Takue kak DDoS (pacnpeneneHnHas ataka oTka3za B OOCIyKUBaHHM),
MOTYT MPHUBECTH K HEIOCTYIHOCTH OOJA4YHbIX CEPBHUCOB. JTO OCOOEHHO
KPUTHUYHO JUIsl OpraHu3aluii, KOTOpbIe MOJIaraloTca Ha OOJavyHble peleHus AJis
CBOEHU JEATEIIBHOCTH.

Poub kpunrorpadguu B od6ecneyeHnH 0€30MaACHOCTH JAHHBIX

Kpunrorpadus urpaer pemiaronryro pojb B 3allIUTE JAHHBIX B 00JJAYHBIX BIYMCICHUSX,
oOecrnieunBast CJIEAYIOUINE ACTIEKTHI:

1. HIndpoBanue TaHHBIX

udpoBanue sBISETCS OCHOBHBIM METOJIOM 3alIUThl KOH(UICHIMATIBbHOCTU
nanabiX. [Ipu ncnons3oBanny mudpoBaHus JaHHBIE TIPeoOpaszyoTcs B popmy,
HEJOCTYIIHYI0 JJI1 HEaBTOPW30BAaHHBIX  mosb3oBareneil. CoBpeMeHHBIC
anroputmsl ndposanus, Takue kak AES (Advanced Encryption Standard), RSA
u ECC (Elliptic Curve Cryptography), o6ecrieqnBaroT BLICOKYIO CTEIIEHb 3aIlIUThI
JaHHBIX, KaK MPU UX XpaHEHUH, TaK U IPU NIepeiade yepe3 CETb.
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2. YnpaBJ/ieHUe KII04YaMu

Hins  >@dextuBHOrO MmMHUPPOBAHUS HEOOXOIMMO HAAEKHOE YIpaBICHHE
KpunTorpadguueckumu kiroyamu. Pemenue npobiem, cBsi3aHHBIX ¢ 0€30MaCHBIM
XpaHEeHHEM, paclpesie]IeHneM U OOHOBJICHUEM KITIOUeH, UMeeT Ba)KHOE 3HaUCHUE
IUISL 3alUTHI JaHHBIX. B 00JayHBIX BBIYMCICHHUSX HCIOJIB3YIOTCS pa3iMyHbIe
MOJXOAbl K YINPABJICHUIO KIIOYaM{, BKIIOYas MCIIOJIL30BAaHKE aIllapaTHBIX
Moxynei 6e3onmacHoctu (HSM) u cuctemsr ynpasienus kimtodamu (KMS).

3. AyTteHTHGUKALIMSA U ABTOPU3ALMUS

AyTteHTru(duUKays MOJb30BaTEICH UTPAET BAKHYIO POJIb B 3aIIUTE JAHHBIX OT
HECAaHKIIMOHUPOBAHHOTO JOCTYMA. J{JIs1 TOr0 UCTIONIB3YIOTCSI METOIbI, TAKHE KaK
nByxdaktopHas ayreHtudukarus (2FA), bmomerpudeckas ayTeHTUPUKALMSA U
UCTIONb30BaHUE TOKEHOB. Kpome Toro, BaXXHO peajan3oBaTh CHUCTEMBI
aBTOPU3AIMU, YTOOBI IMOJH30BATEIN MOTJIM MOJydYaTh JOCTYIl TOJIBKO K TEM
JTAHHBIM, K KOTOPBIM Y HUX €CTh pa3pelicHue.

4. Ilndpposbie noanucu

L[PI(l)pOBBIC IIoAIInuCHu 00eCIIeYnBarOT OCIO0CTHOCTh M ITOAJIMHHOCTDL JaHHBIX. C
ITOMOIIBIO IJ;PI(l)pOBOfI IIOAIIMCH MOXKHO Y6€III/ITI>C}I, YTO JAaHHBIC HC ObLIN
HN3MCHCHBI IIOCJIC HMX ITOAIIMCAHHA WM 4YTO OHH ObLIN OTIIPaBJICHBI JOBCPCHHBIM
HCTOYHHNKOM.

MeToabl 3alIIUTHI JAHHBIX B 00JIAYHBIX BHIYHCJIEHHSX
1. Koneunoe mudposanue (End-to-End Encryption)

BaxxHbIM METOAOM 3alllMThl JaHHBIX SIBJISETCS MCIOJIb30BAHHE KOHEYHOI'O
mrpoBaHus, IpU KOTOPOM JaHHbIE IU(PYIOTCS HA CTOPOHE KIMEHTA Mepes] UX
OTMPABKON B 00JIAKO M paciIM(ppOBBIBAIOTCSA TOJBKO HAa CTOPOHE MOJIy4aTels.
DT0 NO3BOJISIET M30€KaTh yrpo3bl NMepexBaTa JaHHBIX B MPOIECCE UX NEeperayn
yepe3 CeTh M TapaHTHPYeT UX KOH(QUICHIMAIBHOCTb, JaXXE€ €CIU CepBeEp
00JJTa4HOr0 MpOBaMEpa MOABEPraeTCs aTake.

2. Muoropaxropnas ayrentupuxanus (MFA)

JIisi  TIOBBIICHHWsSI yPOBHS  O€30MACHOCTH  PEKOMEHIYETCS  HCIIO0JIh30BaTh
MHOTO(aKTOPHYIO ayTeHTH(UKAIMI0, KOoTopas TpeOyeT OT Iojb30BaTeei
HECKOJIBKMX BHUJOB TIOJITBEPXACHUS CBOEH IWYHOCTH (HAMpUMeEp, Mapojs U
OJIHOPAa30BOT0 KOJAa, OTIPABICHHOTO Ha MOOWJIbHBIN TEIE(POH).

3. Obaaunsie HSM (Hardware Security Module)

JIiist 3amuThl KpunTorpaduyecKux KIIFO4Ye B 00JIaKe UCIIONIb3YETCs annapaTHOe
obecrieyeHue, Takoe kak odnaunsie HSM.
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OTu ycTpoiicTBa 00ECIEUNBAIOT BBICOKYIO CTENEHb 3aIMTHI KIIOUYEH U MOTYT
MCIIOJIb30BATHCS JJISl BBIMOJHEHUS KPUNTOrpaUUecKux onepanuidi B HaeKHOU

cpene.
4. Pe3epBHOE KONMPOBAHNE U BOCCTAHOBJICHUE

OO6navHble CEpPBUCH JOJDKHBI OOECIEUMBATh 3aIUTy JaHHBIX HE TOJBKO OT
BHEIIIHUX YTPO3, HO ¥ OT TMOTEPH JIaHHBIX B Ciiydae c00sl CHCTeMBbI. PerymspHoe
CO37IaHUE PE3EPBHBIX KOMMUN U BO3MOKHOCTh OBICTPOTO BOCCTAHOBJICHHSI JJAHHBIX
B ClIy4ae WHIIMJCHTa — BaKHBIM 3JIEMEHT OOECIeUYeHUs] WX JOCTYIMHOCTH W
0€e30MacHOCTH.

3akJIroYeHue

Kpunirorpadust ssBnsieTcss OCHOBHBIM HHCTPYMEHTOM I 0OecTieueHus] 6€30macHOCTH
JAHHBIX B OOJA4YHBIX BBIYUCIEHUAX. VIcmonb30BaHME COBPEMEHHBIX METOJIOB
mudpoBaHus, ayTeHTU(UKALUKM, YIPABICHUS KIIOYaMU U 3alIUThl LETOCTHOCTH
JAHHBIX TIOMOTAeT MUHHMHU3HUPOBATh PUCKH, CBSI3aHHBICE C HECAHKIIMOHUPOBAHHBIM
JIOCTYTIOM, YTPAaTOi KOH(PUACHIIMATBLHOCTH U 1IEIOCTHOCTHU TaHHBIX. OTHAKO, HECMOTPS
Ha 3HAYUTEbHbIC IOCTHKEHUS B 00JaCTH KpunTorpaduu, 00Ji1auHble BBIYUCICHUS T10-
NpeKHEMY  TMOJBEPKEHbI ~ MHOXKECTBY  yIrpo3, 4TO TpeOyeT MOCTOSHHOIO
COBEPILICHCTBOBAHMS TEXHOJOrUMM Oe3omacHOCTH. BakHO Takke MPUHUMATH BO
BHUMAaHHE BO3MOKHbBIE YSI3BUMOCTHU U OBITh TOTOBBIMH K MX MTPEOJIOJICHHUIO C TIOMOIIIBIO
MHHOBAIIMOHHBIX pElIEHUM B 00J1aCTH UHPOPMAITMOHHOM 0€30ITaCHOCTH.

Jlureparypa

1. Kosanes, II. C. «Kpuntorpaguss u 3ammra JaHHBIX B HHPOPMAIMOHHBIX
cuctemax». Cankr-IletepOypr: BXB-Ilerepoypr, 2020.

2. UBanos, C. H. «O0nauHple BBIUKMCICHHUS M 0€30ITaCHOCTh JAaHHBIX». MOCKBa:
OTtkpbIThIE TEXHOJIOTHH, 2019.

3. CwmupnoBa, JI. B. «Kpunrorpadguueckue MeToibl 3aIUThl JAHHBIX B OOJAYHBIX
cepBucax». HoBocubupck: CuOupckoe YHUBEPCUTETCKOE M3AaTeIbCTBO, 2021.

4. Tlonos, B. 1. «MHorodakTopHas ayTeHTU(UKAIMSA U €€ pojb B 0€30MaCHOCTH
oOnavHbIX BeuncieHui». ExatepunOypr: Ypanbckoe uzgatenbeto, 2022.
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WEB-TPUJIOKEHMUE JJIS1 ABTOMATHU3AILINU BUSHEC-ITPOLLECCA
«BPOHUPOBAHUS»

HepBbix Muxania MuxauninioBud

CTYIEHT, ['ocy1apcTBEHHBIN YHUBEPCUTET MOPCKOI'O U peYHOro (hjI0Ta UMEHH
agmupania C.O. Makaposa

P®, r. Cankr-IleTepOypr

Manammxuld ImMutpuii MakcuMoBUY

CTYIEHT, ['ocy1apcTBEHHBIN YHUBEPCUTET MOPCKOIO U peYHOro (hjI0Ta UMEHH
angmupana C.O. MakapoBa

P®, r. Cankr-IlerepOypr

Bapsimnukosa Haraabs IOpbeBHa

Hay4YHbI PYKOBOJUTENb, KaHJ. TEXH. HAYK, ToUeHT kadenpst BCU,
["ocynapcTBeHHBIN YHUBEPCUTET MOPCKOTO ¥ pEYHOro (hjI0Ta UMEHH aMupaa
C.O. Makaposa

P®, r. Cankr-IlerepOypr

AHHOTALMSA

CraTpsi mocBslleHa pa3paboTKe Web-IpuIoKeHusT i1 aBTOMaTU3aluu Ou3Hec-
npoiecca OpoHUPOBaHUS B c(hepe TOCTUHUYHOTO CEPBUCA, aBUALIMOHHBIX MIEPEBO30K U
apyrux cdep, rae HeoOX0oAUMbI CUCTEMBI OpOHHUpOBaHUsl. PaccmaTpuBaloTCs OCHOBHbBIE
ATanbl MPOCKTUPOBAHUS M pealn3aluu Web-pUJIoKeHUs, BKIIOYas aHajiu3
TpeOOBaHMil, BEIOOP TEXHOJOTUW, cO3laHue MHTepdeiica u 0a3bl NAHHBIX, a TAKKE
oOecrieueHne O€30MACHOCTU JAaHHBIX TMOJb30BaTeneil. OmnucaHbl NpPEUMYIIECTBa
aBTOMATH3allMd JTOr0 Ipolecca uid OW3HEeca, BKIIOUYas YJIy4IIEHHE KadecTBa
oOCNy’)KMBaHUSl KJIMEHTOB, CHWXEHUE KOJMYECTBA OIMMOOK M  MOBBILIEHUE
s pexTuBHOCTH pabOTHI COTPYAHUKOB.

KawueBble  cjaoBa:  Web-npuiokeHue,  aBTOMaTh3alus,  OW3HEC-TPOIIECC,
OpoHUpOBaHKE, TOCTUHUYHBIN CEpBUC, UHTEp(deiic, 6a3a JaHHBIX, 0€30MaCHOCTbD.

BBenenue

CoBpeMeHHbIE OW3HEC-TIPOIIECChl TPEOYIOT aBTOMATH3allMU JJis TIOBBIMIEHUS WX
(O ()EKTUBHOCTH U CHUKEHUS OINEPaArMOHHBIX 3aTpar. OXHUM W3 TaKuX MPOIECCOB
SIBJISIETCS MPOIECC OPOHUPOBAHUS, KOTOPBIM aKTUBHO HCMOJB3YeTCS B TOCTUHUYHOMN
WHIYCTpUH, chepe aBUanepeBo30K, a TAKKE B PA3TUIHBIX IPYTUX OTPACTIAX.
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ABTOMaTH3aIMsA Tpolecca OpPOHMPOBAHMS IMO3BOJSIET 3HAYUTENBHO  YIIYYIIUTh
KaueCcTBO OOCTY>KMBAHUS KJIUEHTOB, IOBBICUTH CKOPOCTH OOpaOOTKM 3asBOK U
MUHHUMH3UPOBATh BEPOATHOCTH OIIMOOK, YTO CHOCOOCTBYET YIYUIICHUIO OOmmen
OousHec-3((heKTUBHOCTH.

Pa3paboTka web-npusoxkeHuil, KOTOpble OOECHeunBalOT aBTOMAaTH3alUI0 Ou3Hec-
POLIECCOB, CTAHOBUTCSA HEOOXOIUMOCTHIO JIJIsl OOJIBIIMHCTBA COBPEMEHHBIX KOMITaHUH.
B aT1oii cTaThe paccMaTpUBarOTCS KIIFOUEBBIE ACTIEKTHI CO3JJaHUsT Web-TIPHIIOKEHUS IS
aBTOMaTHU3alMKU OW3HEcC-TIpoliecca OPOHUPOBAHMUS, BKIIIOUAs MPOEKTHUPOBAHUE, BHIOOD
TEXHOJIOTHIA W OPTaHU3aINI0 PabOThI C JaHHBIMHU.

Onucanue 6U3Hec-npouecca «<OPOHUPOBAHUS
[Ipomecc OpoHMPOBAHUS BKIIOYAET B CEOSI HECKOJIBKO KITFOYEBBIX ATAIOB:

1. Bbi0op o0bekTa 1Jisi OPOHMPOBAHMUA — KIIMEHT BBIOUMPAET J1aTy, BPEMsI, MECTO
U Jpyrue mnapaMmeTpsl (HampuMmep, KOJMYECTBO MECT, KaTeropusi HOMepa B
TOCTUHUIIE WJIU TUII peiica).

2. TloaTBep:kaeHHe JOCTYIIHOCTH — CHCTEMA MMPOBEPSET, TOCTYITHA JIN YKa3aHHAs
yciyra Wid 0ObeKT Ha BRIOpaHHBIE JIAThI.

3. O¢opmienne OPOHMPOBAHUS — KJIMEHT 3alOJHSET HEOOXOIUMBIEC JAHHBIE
(Hampumep, UMsl, KOHTAKTHBIE IaHHBIE, TUIATEXKHbIE PEKBU3UTHI).

4. NoarBep:xkaeHne OpPOHMPOBAHUS — CUCTEMa TE€HEPUPYET MOATBEPIKICHUE
OpOHHMPOBaHUS, KOTOPOE OTIPABIIAETCS KIUCHTY.

5. YnpasieHue OpOHMpPOBaAaHHMEM — T[I0Jb30BATEId MOTYT M3MEHATh WM
OTMEHSTh OPOHUPOBAHMS YEPE3 CUCTEMY.

ABTOMaTI/ISaHI/IH BCCX OJOTHUX DJTalloB C IIOMOIIBIO WGb-HpI/IJ'IO)KeHI/IH IIO3BOJIACT
SHAYUTCJIBbHO YIPOCTUTb MW YCKOPUTH IIPOLECC 6pOHI/IpOBaHI/ISI, a TaxKKC CHHU3UTH
KOJIMYECTBO OIIMOOK U YIIYy4lIUTb MOJIb30BATECILCKUM OIBIT.

TpeOdoBanus Kk web-npui10KeHUI0

Jlnisa ycrenmHoi peanu3anuu web-TpruIoKeHHs 171 aBTOMaTHU3alu Ou3Hec-TpoIecca
«OpOHHPOBAHUS HEOOXOIUMO YUUTHIBAThH CICAYIONINE KIIFOUEBbIE TPEOOBAHMUS:

1. Unrepdeiic moan3oBareas (UI/UX)

[IpunoxeHnue AOHKHO UMETh yJOOHBIM M MHTYUTUBHO MOHSTHBIN HHTEpQeEcC.
KiveHtsl  AOMKHBI  JIETKO  BBIOMpPAaTh  OOBEKTHI i OpOHMPOBAHUA,
IPOCMATPUBATh JOCTYITHOCTh U O(OPMIISATh 3aKa3.
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2. Padora c 0a30ii JaHHBIX

[Ipunoxxenue nomwkHO 3hdexTuBHO padoTaTh ¢ 0a30M AAHHBIX, TJE XPAHUTCA
uH(pOpMaIKs O TOCTYITHBIX 00bEKTaxX (HOMepa TOCTUHUIL, PEICHI U T. 11.), @ TAKKE
o OpoHMpOBaHMAX W KJIHMEeHTaX. ba3a JaHHBIX JODKHA OBITH 3aIlUIIEHA OT
HECAHKIIMOHUPOBAHHOTO JIOCTYIIA.

3. be3omacHOCTH JaHHBIX

Baxxno obecrneunth 0€30MaCHOCTh JAHHBIX IMOJIH30BATENICH, BKIIIOUAS JINYHBIC
JaHHBIE W TUIaTeXHYI0 HHGopManuio. s 3Toro HeoOXOIUMO HCIOIb30BATh
mudpoBaHUE TAHHBIX M 0€30IMaCHBIC KaHAJBI Iepeaur HHPOPMAIIUH.

4. MacmradupyemMocTh

Web-npunoskeHre  JODKHO — OBITh  MAaCIITAOUPYEMBIM  JUISL  TTOJICPKKH
yBEJIMYEHUs] 00beMa JaHHBIX U POCTa KOJIMYECTBA M10JIb30BATENICH.

5. I/IHTeI‘paHI/Iﬂ C AIpyrumMm CuCreMamMu

[Ipunoxenue AOHKHO ObITh COBMECTUMO C IPYTUMHU CUCTEMAaMHU U CEPBUCAMHU,
HaIpUMep, ¢ TUIATEKHBIMU IIUTFO3aMU I OHJIAWH-OIUIaThl WM C CUCTEMAMHU IS
YIPaBJIEHUs OTEIIMU U aBUAKOMITAHUSMU.

Apxurekrypa web-npuiiokeHust

Web-npuiiockenue s aBTOMATH3alMK  [poliecca OpPOHUPOBAHHSI MOXKET OBITh
pa3paboTaHO C UCIIOIb30BAHUEM CJIEIYIOIINX KOMIOHEHTOB:

1. Frontend (kjiiMeHTCKasl 4YACTh)

OTO0 4YacTh MPUIIOKEHHS, C KOTOPOW B3aMMOACWUCTBYIOT Moyb3oBatenu. s
pa3pabotku frontend-yactu moxHo ucnonaszoBatb HTML, CSS u JavaScript, a
Takke pperiMBOpku 1 6MbIMOTEKH, Takue kak React, Angular unu Vuejs.

2. Backend (cepBepHasi 4acTh)

Backend-yacte oTBeuaeT 3a Toruky oOpabOTKH JaHHBIX, paboTy ¢ 02301 JTaHHBIX
U B3auUMoOJielicTBHE ¢ BHeWHMMHU cepBucamu. Jlima backend-yactu wacto
HCIIONIB3YIOTCSL SA3bIKM MpOoTrpaMMupoBaHusi, Takue kak Python (Django, Flask),
Ruby (Ruby on Rails), PHP umu JavaScript (Node.js).

3. Bba3a qaHHBIX

Jlns xpaHeHus nHGOpPMAIIUK O TI0JIB30BATEIIAX, 00BEKTaX OPOHUPOBAHUS U CAMUX
OpOHMPOBAHUSX UCTIOJB3YETCS peliAlMoHHas 0a3a JaHHbIX, Hanpumep, MySQL
unu PostgreSQL, unu HepensuuoHHasi 0a3a JMaHHBIX, Takas kak MongoDB, B
3aBUCUMOCTH OT TPeOOBaHUM K JTAHHBIM.
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4. TlnaTekHbI€ CHCTEMBI

Jiis 00paboTKK OHJIANH-TIIATE)KEeW MHTETPUPYIOTCS TUIATEXKHBIE IILTI03bI, TAKHE
kak Stripe, PayPal unu npyrue, B 3aBUCHMOCTH OT PErHMOHA M MPEIIOYTECHUN
KJINEHTOB.

Peanuszanus web-npuiioskeHus 1151 OpOHMPOBAHUA

PaccmoTpum mporiecc pazpaboTku web-TpuioKeHus AJjisi OpOHUPOBAHUS Ha MPUMEPE
CUCTEMBI TOCTHHHYHOTO OPOHUPOBAHUS:

1.

IIpoexTpoBanue nHTEepPeiica

[Tonp30BaTeny JOHKHBI UMETh BOBMOKHOCTH BHIOpATH JIaTy 3a€3/1a, AaTy BhIe3/a,
KaTEeropuio HoMepa U JIOMOJHUTENbHbIE yCIyTrd. BaskHo, uToObl nHTEpdEiic ObL1
aganTUPOBaH i1 MOOWJIBHBIX YCTPOMCTB, TaK KaK MHOTHE IOJb30BATEIN
OCYIIECTBIISIIOT OpOHUPOBAHUE Yepe3 CMapT(HOHBI.

Perucrpanus u ayreHTH(PUKANMS N0JIb30BaTe el

J171s1 BBITIOJTHEHUSI OPOHUPOBAHUS MTOJIB30BATENH IOKHBI 3aPETUCTPUPOBATHCS U
BOWTH B cuCTeMy. [ 3TOro MOXXHO HCMOJB30BaTh CTaHJAPTHBIE METOMbI
ayTeHTU(UKaMK, Takue Kak email + mapoiab WM aBTOpHU3alUs 4Yepe3
COLIMAJIbHBIE CETH.

IIpoBepka 1ocTynHOCTH

[Ipu BBIOOpPE AaThl W TUIIAa HOMEpPA CHCTEMa JOJDKHA IPOBEPATh HAIU4YKE
CBOOOJHBIX MecT. [l 3TOro cozmaercs aiaropuT™, KOTOPBIM MpOBEpSET
COOTBETCTBYIOIIIME JJAHHBIE B 0a3€ JaHHBIX.

Odopmiienue u noareep:xaeHue OPOHUPOBAHMS

[locne TOro kKak KJIMEHT 3alOJIHWI BCE HEOOXOAUMBbIE JaHHbIE, CUCTEMA
TEHEPUPYET 3alpoCc Ha OPOHUPOBAHKUE U OTHPABISAET MOATBEPKACHUE 1O email
WJIM Y€pe3 CUCTEMY YBEIOMIICHU.

Omiara
WNuterpanust ¢ mIaTeXKHBIMH CHCTEMaMU TO3BOJMUT KIHMEHTaM OIUIa4MBaTh

OpoHupoBaHue oHyaiH. [Ipu ycmemnHoi ormiate Mmojb30BaTEI0 OTIPABIISETCS
MOATBEPKICHNE OPOHUPOBAHMUS.
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IIpenmymecTBa apToMaTH3anuu OU3Hec-pouecca OPOHUPOBAHUS

1. YBeaunyeHue CKOPOCTH 00CTY:KUBAHUS
[Ipouiecc OpoHHMpOBaHUS 3HAUUTEIBHO YCKOPSIETCS, TIOCKOJIBKY CHCTEMa
aBTOMATU3UPYET MHOTHE 3TAIlbl, TAKUE KaK MPOBEPKA IOCTYIMHOCTH, 0(OpMIICHHE
Y OTIPaBKa MOITBEPKICHUM.

2. CHUKeHHe YUCJIa OIIMO0K
ABTOMAaTH3aIMS TOMOTAET MUHUMHU3UPOBATDH YEJIOBEUECKUE OIIMOKU, CBSI3aHHbBIC
C HENPABWJIHHBIM BBEACHUEM JTAHHBIX WIIA TTOTEPE OPOHUPOBAHUT.

3. IloBbllIeHHE Ka4YecTBA 00CIYKMBAHUSA
Cucrema npenocTaBisieT KJIMeHTaM YA0OHBIN criocod 3a0pOHUPOBAThH YCIYTy, a
TaK)K€ YBEIOMJISITH MX O CTaTyce OpOHUPOBAHUS, YTO TOBBIIIAET YpPOBEHb
YIOBIIETBOPEHHOCTH KIIMCHTOB.

4. OnTuMu3anusi pado4ux NMpoueccon
CoTpynHuku OM3HEcCa MOTYT COCPEOTOYUTRLCS Ha 0oJiee BaXKHBIX 3a/1a4ax, a He
Ha pyTUHHON 00pab0TKe OPOHUPOBAHUIA.

3akioueHue

Pa3zpaboTka web-npunokeHus il aBTOMaTU3alud OU3Hec-TpoIiecca OPOHUPOBAHUS
SBJISIETCSI BYKHBIM IIaroM Jisi OBBIIEHUs d(pPekTuBHOCTU OM3HEca B cepe yCiyr.
Hcrnonp30BaHrne COBPEMEHHBIX TEXHOJOTHUN TO3BOJISIET CO3/IaTh CHUCTEMY, KOTOpas
VIIy4IIIaeT Ka4eCTBO OOCITYKUBaHUSI KJIMEHTOB, COKpAIIaeT BpeMsi 00pabOTKH 3asBOK U
CHUKAET KOJMYECTBO OMIMOOK. BaXKHO OTMETHUTDH, UTO yCHEIIHAsS peau3aius TaKoro
MPWIOKEHUSI TPEOYyeT yueTa MHOXKECTBA (PAKTOPOB, TAKUX KaK 0€30MaCHOCTh JTAHHBIX,
yn00cTBO MHTEpdeiica M MHTETpaIs ¢ BHSITHUMH CUCTEMaMHU.
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@ HAYUYHBIA ) KYPHAJI

MATHUTHBIA YCUJIUTEJb

CemeHoB ApTeM AJiekceeBUY

CTYAEHT, YJIaH-Y IPHCKUN KOJUIEIXK 5KEIE3HOI0POKHOI0 TpaHcropTa MpKyTCKOTO
roCyJIapCTBEHHOTO YHUBEPCUTETA ITyTEW COOOIICHUS

PO, r. Ynan-Yi»

Kanycrun I'ne6 EBrenreBu4

CTYJIEHT, YJIaH-Y IPHCKHN KOJUIEIK KEJIE3HOLOPOKHOr0 TpaHcnopra MpKyTckoro
roCy/1apCTBEHHOI'O YHUBEPCUTETA ITyTEH COOOLICHMS

P®, r. Ynan-Yu»

IIaBioBa Ceeriiana BanepbeBHa

Hay4YHBIN pyKOBOJIMTEIb, Y JIaH-Y IDHCKUN KOJIIEIK KEIE3HOAOPOKHOTO TPAHCIIOPTA
HpKyTcKoro rocy1apCTBEHHOTO YHUBEPCUTETA IyTEH COOOILIEHUS

P®, r. Ynan-Yu»

AHHOTAIIUA

MarauTHble YCUIIUTENHM, KaKk OJWH W3 BHUIOB DICKTPUUYECKUX YCUIIUTEIIEH,
OCHOBBIBAIOTCA HA TPHUHUIMIIEC B3aUMOJCUCTBUA MArHUTHOTO IIOJISI U ITPOBOJSIIETO
Marepuania. CtaThsi ONKWCBHIBAET NPHUHIUIIBI Pa0OThl MArHUTHBIX YCHUJIMTENICH, HX
KOHCTPYKTHUBHBIE OCOOEHHOCTH M 00J1aCTH MpUMEHEeHUs. PaccmaTpuBaroTes pa3andHbIe
TUITBl MarHUTHBIX YCUJIMTEJIEH, BKIIFOYAsi MAarHUTHBIC YCUJIMTEIU C MEPEMEHHBIM U
MTOCTOSTHHBIM MarHUTHBIM MojieM. Takxe B cTaThe paccMarpuBaeTcs 3(PGEeKTUBHOCTD
MIPUMCHECHUS TaKUX YCUJIMTENIeH B Pa3IMYHBIX OOJIACTAX, TAKUX KaK aBTOMAaTH3aIlMS,
AJIEKTPUYECKUE W DJIEKTPOHHBIE CHUCTEMbI, & TAKXKE NEPCIEKTHUBBI UX PAa3BUTHUSA B

OymyIiem.

KiaroueBble ¢JI0BAa: MarHUTHBIM YCWIMTEIb, MArHUTHOE TOJIE, DJIEKTPUUYECKUU
YCUWJIUTENb, aBTOMATU3ALINS, SJIEKTPOMAariHuTHOE B3aUMO/ICHCTBHUE.

BBenenune

Maruutssie yeunutenu (MY) npeacTaBisioT co00i yCTpOCTBa, KOTOPBIE YCHIMBAIOT
AJIEKTPUYECKUN CUTHAJ C HWCIOJIh30BaHUEM MAarHUTHOTO TOJIsl. DTU YCTPOICTBA, B
OTJINYKE OT TPAJULIMOHHBIX YCHIIUTEJIEH HA OCHOBE IMOJYNPOBOJHUKOB, HE COAEPKAT
JBYDKYIIUXCS YacTed U 00Ja1af0T BHICOKOUW CTEMEHbIO HAZICKHOCTU U JIOJTOBEYHOCTH.
OHu HaNUTK MUPOKOE MPUMEHEHUE B PA3IMUHBIX 00JIACTAX, TAKMX KaK aBTOMATH3aIu,
VOpPaBJICHUE DSJCKTPUUCCKUMU W DJICKTPOHHBIMHU CHCTEMaMH, a Takke B 00JyiacTu
BBIYMCIUTEIILHON TEXHUKH.

-30-



MaruuTHblii  ycunuTenb paboTaeT MO MPUHUUIY HW3MEHEHUsS MPOBOAUMMOCTU
MaTepUalioB B 3aBUCUMOCTU OT BO3JCUCTBUSI MAarHUTHOTO IIOJSl, YTO IO3BOJISIET
YCUJIMBATh CUTHAJ 0€3 MCIO0JIb30BAHMS AKTUBHBIX JIEMEHTOB, TAKUX KaK TPAH3UCTOPHI
WIN BaKyyMHbIE TPYOKH.

HpHHHHH])I paﬁoTbI MArHUTHOTO YCUJINTEJIA

[TpuaIMnT pabOTHl MAarHUTHOTO YCHWJIUTEJNSI OCHOBBIBACTCS HA SIBICHUW MarHUTHOTO
MOJisI, KOTOPOE BIMSECT HAa NPOBOMAIINN MaTepuad. B MarHUTHBIX YCUIMTEISAX
ucrosb3yercst d(PpQext, mpu KOTOPOM H3MEHEHHE MAarHUTHOTO IMOTOKA MPUBOIUT K
W3MEHEHHUIO COITPOTUBIICHUS MaTEPUAIIA, YTO MO3BOJISIET PETYIMPOBATH AJICKTPUUECKUN
CUrHAJI. MarHuTHBIA YCUIIMTENb COCTOUT U3 HECKOJBKUX KIIFOUEBBIX KOMIIOHEHTOB:

1. DnexkTpoMarHur

ONEKTPOMarHuT CO34aET MAarHUTHOE II0J€, KOTOPO€ BO3JEHCTBYET Ha
MarHUTHBIM CepICUHUK, SIBISIFOIIMICS YaCThIO YCUIIUTEIIS.

2. MarHuTHbIii cepAeYHUK

CepaeyHuK SBISIETCA MPOBOJHUKOM, KOTOPBIM HM3MEHSET CBOU MAarHUTHBIC
CBOICTBA B 3aBHCHMOCTH OT BO3JECHUCTBHS BHEIIHETO MArHUTHOTO ITIOJIA. DTO
W3MECHEHUE TMPHUBOAUT K H3MEHEHHUIO CONPOTUBICHUSA CEpPJICUHUKA W,
COOTBETCTBEHHO, K YCUJICHUIO CUTHAJIA.

3. Kouryp ynpaBienus

KonTyp ympaBneHuss perynupyer CUiy MarHMTHOTO TIOJIS, BIIMSIONIYIO Ha
CEpPACYHUK, YTO IO3BOJISAET U3MEHATh MHTCHCUBHOCTD YCUJICHMUS.

4. BbIXOIHOM CUTHAJ

Ilocne ycuneHusi CUTHaJIa 4€pe3 MAarHUTHBIA CEpJICYHUK, BBIXOJHOW CHUTHAI
MOCTYNaeT Ha BBIXOJ YCHUJUTENsS, TJI€ OH MOXET OBITh HCIOJB30BaH JIs
najapHenIe o0padboTKy.

OCHOBHBIM TPEUMYIIECTBOM MAarHUTHBIX YCWJIMTENCH SBISETCA HUX BbBICOKAs
YCTOMYMBOCTh K BHEIIHUM BO3JEHCTBUSIM, TaKUM KakK Ieperpy3skd IO TOKY U
TeMIlepaTypHbIe KOJeOaHusl.

Tunbl MATHUTHBIX YCHJIMTEJIEH

Cy1iecTByeT HECKOJIbKO THIIOB MAarHUTHBIX YCHIIMTENEH, KaXAbli U3 KOTOPHIX UMEET
CBOM OCOOEHHOCTH U 00JIaCTH MPUMEHEHUS:
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1. MarnuTHbIe YCUJIIHUTEINA ¢ IEPEMEHHBIM MArHUTHBIM 1I10JIEM

B atux YCHUIIMTCIIAIX MAIrHUTHOC IIOJIC U3MCHSICTCS B 3aBUCMMOCTH OT CUT'HAJIA, YTO
IMMO3BOJBICT AMHAMUYCCKU PCTYJINPOBATL YCHUIICHHUC. Takue YCHIINTCIIN 0OBIYHO
IMPUMCHAIOTCA B CXEMaAX C IICPCMCHHBIMH TOKAMH U CUTHAJIaMU.

2. MaruurtHble ycuwiinTe i ¢ MOCTOSAHHBIM MATrHUTHBIM ITOJIE€EM

31ech MarHUTHOE TI0JI€ OCTAETCS TOCTOSIHHBIM, U YCUJICHUE CUTHANA 3aBUCUT OT
B3aMMOJICHCTBUSL C (PUKCUPOBAHHBIM MArHUTHBIM TIOJEM. OTOT  THII
UCTIONB3YEeTCS JUIsl YCHJICHHS TOCTOSHHBIX CHUTHAJIOB W B CHUTYallHMsIX, KOTAa
TpedyeTcs cTaduiabHas padoTa yCUITUTENS.

3. MarauTHble YCWINTEIH ¢ MHTErPUPOBAHHBIM KOHTYPOM yNPaBJIeHUSs

OTH yCWINTEIW WCIOJB3YIOT JOMOJTHUTEIbHBIA KOHTYp VIPABJICHHUS IS
PETYIUPOBKH MAarHUTHOTO TTOJISI B PEATbHOM BPEMEHH. DTO MO3BOJISET JOOUTHCS
00Jiee TOYHOTO U TUOKOTO YIIPaBJICHUS YCUIICHUEM.

HpnMeHeHne MAarauTHBIX YCHJII/ITCJIeﬁ

MarsuTHbIe YCUIIMTCIIM  HUMCIOT pPsAJd MNPCUMYIOCCTB, KOTOPBIC ACIAOT HUX
BOCTpe6OBaHHI>IMI/I B PAa3JIMYHBIX o6nactax. OCHOBHEBIE C(l)epbl IMPUMCHCHHA BKIIFOYAIOT:

1. BHeKTpOHHLIe U IJTEKTPUIECCKUE CUCTEMBI

MarsuTHbIC YCUIIMTCIIM MCIIOJB3YIOTCS B SJICKTPUYCCKUX HCIIAX JIA YCHUICHUSA
CHTHAJIOB 0€3 MCHOJIb30BaHUS aKTHBHBIX KOMIIOHCHTOB, TAKNX KaK TPAaH3HUCTOPLI
HJIA OIICPAIMNOHHBIC YCUIINTCIIN.

2. ABTOMATH3AalUs H YIPaBJIeHUe

B cmcremax  aBTOMAaTMUYeCKOTOo  YIpaBiCHUS  MarHUTHBIC  YCHJIUTEIH
MPUMEHSIOTCS Ui PETYJIAMA W YCWICHHS CHUTHAJIOB B YCTPOWCTBAx, TJIC
TPaJAUIIMOHHBIE METO/IbI YCUJICHUSI MOTYT ObITh HEA((HEKTUBHBI.

3. U3mepurebHbIe CHCTEMBI

MarsuTHbIC YCHIIUTETN MOTYT UCIIOIh30BaThCS B M3MEPUTEIIBHBIX TPUOOpax s
YCHJICHHSI CJIA0BIX CUTHAJIOB C BHICOKUM KOA(DPHUITUEHTOM YCUIICHUS.

4. Hu3K0BOJBLTHBIE CHCTEMBI

MarHuTHbIC YCUIIUTCIIN MMPUMCHATIOTCA B HU3KOBOJBTHBIX CUCTEMAX, I'’IC BA’KHO
MUHHMH3UPOBATH TCIJIOBBIC ITOTCPHU U CHU3UTD BJIUSAHUC IICPCTPY30K.

-32-



IIpeumyirecTBa ¥ HEIOCTATKHA MATHUTHBIX YCHJIUTEJIEH
IIpeumymecrsa:

o JloroBe4HOCTHb U HaAEKHOCTh. OTCYTCTBHE IBWKYIIMXCS YaCTEN U aKTUBHBIX
AJIEMEHTOB  JIEJIACT MArHUTHBIE YCHJIMTENM KpalHE JOJIOBEYHBIMU U
HaJC)KHBIMHU.

o OrcyrcrBue TeIUIOBBIX MOTEepb. MAarHuTHbIE YCUIIMTENW HE CO3JAI0T
3HAYUTEIBHBIX TEIUIOBBIX MOTEPh, YTO BAXXHO M1 pabOThl B OrpPaHUYEHHBIX
YCIIOBHSX.

o Illupoxuii Auana3zoH pado4ux Temieparyp. MarHuTHbBIE YCHUIIUTEIN MOTYT
3¢ (deKTUBHO paboTaTh MpU pa3IUYHBIX TEMIEparypax, 4YTO JeJaeT uX
U/1CaJIbHBIMU 11 paOOThI B IKCTPEMAJIbHBIX YCIOBHUSX.

HenpocraTkn:

o OrpannyeHHbIl JAUANA30H YCHJIeHMsl. MarHuTHbIE YCHIMTEIN WMEIOT
OTPAHUYEHHBIE BO3MOKHOCTH MO YCUJICHUIO CUTHAJIA, YTO MOYKET OTPAHUYHUBATH
WX NIPUMEHECHUE B HEKOTOPBIX CIIydasX.

o CuaoxHocTbh HacTpoiiku. TpeOyeTcs TouyHast HaCTPOMKAa MATHUTHOTO MOJIS IS
JOCTUKCHUS JKEJIAEMOTO YCWIICHUS, YTO MOXET YCIOXHSATh MPOLECC
AKCILTyaTaluHu.

3akiIoueHue

MarHuTHbl€ YCWJIMTENW, HECMOTPS Ha CBOIO CPaBHUTEIBHYIO PEIKOCTb, 00JIaJaroT
PSAIOM YHUKQJIBHBIX MPEUMYILECTB, KOTOPHIE JETAI0T KX HE3AMEHUMBIMU B HEKOTOPBIX
o0JacTsX, TaKUX KaK aBTOMATHU3allus M W3MEpUTEIbHBIE CHUCTEMBI. VX BbICOKas
HAaJIe)KHOCTh, JOJITOBEYHOCTh W OTCYTCTBHE TEIUIOBBIX MOTEPH JEIAOT UX
MEPCIIEKTUBHBIMU JIJIS1 KCIIOJIb30BAHUS B CIIOKHBIX U BBICOKOHATPYKEHHBIX CHCTEMAX.
B 1o xe Bpems, mis Oosiee IIMPOKOTO MPUMEHEHHUsS TpeOyeTcs JanbHeiiee
COBEPIICHCTBOBAaHUE TEXHOJIOTUH U cO3/laHKe 00JIee MOIIHBIX U THOKUX MOJENEH.

Jlureparypa

1. bopucos, B. A. «2Qnekrpuueckue ycunutenn». Mocksa: Bricimas mkosna, 2018.

2. ConmoBbeB, W. U. «MarnuTHbie ycWIWUTETW U HX npuMeHeHHe». CaHKT-
[TerepOypr: busznec-nipecca, 2017.

3. 3axapoB, A. B. «OCHOBBI 3JIEKTPOHUKH U DJIEKTPOTEXHUKH». ExaTepuHOypr:
Yp@V, 2019.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

YIK-621.7

MAIINMHOCTPOEHHUE B HACTOSIIEE BPEMA: I'VIABHBIE ITPOBJIEMbI
N BYAYHWEE 3TOU OTPACJ/IN B KOHTEKCTE YIIPABJIEHUSA
TPAHCIIOPTOM

Ilynuxk Erop BajepbeBnu
ctynent, ®I'bOY BO Cubupckuii rocy1apcTBEHHbI YHUBEPCUTET ITyTEH COOOIICHMS,
P®, r. HoBocubupck

Oxpectuna Oabra PesoBHa

Hay4HbI PYKOBOJUTENb, cTapminil npenogasarens, DI'6OY BO Cubupckuii
rOCy/1apCTBEHHBI YHUBEPCUTET IyTEH COOOIICHHUS

P®, r. HoBocubupck

AHHOTaIUA

MammuHOCTpOEHHE UTPAET KIIOYEBYIO POJb B Pa3BUTHUM COBPEMEHHOTO TPAHCHOPTA,
SBJISISIC OCHOBOW JUISl CO3/IaHUSI M COBEPUICHCTBOBAHUS PA3JIMYHBIX TPAHCIOPTHBIX
cpeacTB. B craThe paccMaTpuBarOTCs OCHOBHBIE MPOOJIEMBI MAaITHHOCTPOUTEIHHOM
OTpAaCIIi, CBS3aHHBIC C IMPOM3BOJICTBOM TPAHCIIOPTHBIX CPEJCTB, a TaKxke OymayIiue
TEHJICHIIUM B 3TOM 00JACTH, BKJIIOYas BHEJIPEHHE HOBBIX TEXHOJOTUM M IOJXOOB.
Oco6o¢ BHUMaHHE YJESeTCs BOMPOCAM YIPaBICHHS TPAHCIOPTOM, aBTOMATH3aIUH
MPOLIECCOB U MEPCHEKTUBAM PA3BUTHS YCTOWMYMBBIX TPAHCHOPTHBIX CUCTEM, KOTOPBIE
MOT'YT 3HAYUTEIbHO MOBIUATH Ha Oy/ylllee MalTuHOCTPOCHHUS.

KuiroueBrblie c¢ji0Ba: MalIMHOCTPOEHUE, TPAHCIIOPT, MPOOIEMBbl OTPACIH, yIpaBlIEHUE
TPAHCIIOPTOM, aBTOMAaTHU3alIUsl, YCTOMYUBBIE TEXHOJIOTUN, UHHOBALINH.

BBenenune

MammnHOCTpoEH e SBISAETCS OAHOM M3 BAXKHEMIIMX OTpACield MPOMBIIIJIEHHOCTH, B
0COOEHHOCTH B KOHTEKCTE TPAHCIIOPTHBIX CUCTEM, OCKOJIbKY OT €r0 Pa3BUTHS 3aBUCUT
co3gaHue H(PQEKTHUBHBIX W HKOJOTHMYHBIX TPAHCIOPTHBIX CPEACTB, a TaKke
ONTUMU3ALMs YIPABICHHUS TPAHCHOPTOM. B mocienHue OecAaTUIETHs OTpacib
CTAJIKUBAETCS C PAIOM MpoOJieM, TAKUX KaK HEOOXOAMMOCTb YIYYIIECHHS IKOJIOTHUH,
NOBBILICHHE O€30MaCHOCTH, a TaKXe BHEJPEHHWE WHHOBAIIMOHHBIX TEXHOJOTMHA B
MIPOU3BOJICTBO TPAHCHOPTHBIX CPENCTB. DTU 3a7auu TPEOYIOT KOMILJIEKCHOTO MOIX0/1a
Y aKTUBHOHM paboThl HAJl HOBBIMU METOJIAaMHU YTPABJICHHS TPAHCIOPTOM, a TaKXke
YIY4YLIEHHS IPOU3BOACTBEHHBIX MTPOLECCOB B MAILTMHOCTPOCHUH.
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I'1aBHbIE MPOGIEMbI MAIIIMHOCTPOEHUSI B KOHTEKCTE TPAHCIIOPTA
1. Dkogoruveckue npoodaeMbl

MammHoCTpoeHHE, CBSI3aHHOE C MPOU3BOACTBOM TPAHCIOPTHBIX CPEJICTB,
CTAJIKUBAETCI C CEPbE3HBIMHU  JKOJOTMYECKHUMH  BbI30BaMHU. BbIOpochl
YIIEKUCIIOTO Ta3a U IPYTUuX BPEAHBIX BEIIECTB OT TPATUIIMOHHBIX aBTOMOOMIIEH
IIPOJIOJKAIOT OKa3bIBaTh 3HAUUTENILHOE BO3JEHCTBIE HA OKPYKAIOIIYIO cpeny. B
CBSA3M C ATHUM CTOMT 33a7a4a pa3padOTKu 00Jee FIKOJIOTMUHBIX ABUTATENIEH, TAKUX
KaK DJJIGKTPOMOOWIIM, a TaKXe YIy4yIIeHHs TEXHOJOTUH TMepepaboTKH H
YTUIW3AI[UU TPAHCTIOPTHBIX CPEJICTB.

2. Be3onmacHocTh TPAHCIIOPTHLIX CPEACTB

be3onacHOCTh OCTaeTCcsi OJHOM W3 KIKOYEBBIX NPOOJEM B MAIIMHOCTPOEHUHU.
HecMOTpst Ha TEXHOJOTMYECKHE TOCTHKEHUS B 00JIACTH MACCUBHOM M aKTUBHOU
0€e30IaCHOCTH, TaKW€ KaK CHUCTEMbl NPEIOTBPAIICHHUS CTOJKHOBEHUH U
ABTOMATHUYECKHUE CHUCTEMBI TOPMOKEHHS, KOJMUECTBO JOPOKHO-TPAHCIIOPTHBIX
IIPOMCHIECTBUM M aBAPHUM NO-IPEKHEMY OCTAETCS BBICOKMM. B CBsi3M C 3TUM
HEO0OXOAMMO MPOJOJKATh PadOTy HaJ HOBBIMU TEXHOJIOTHSIMH, TAKUMHU Kak
ABTOIMJIOTHI U CUCTEMBI TOMOIIM BOJHUTEIIO.

3. ABTOMaTl/I3a[[HSI U HHTCJUICKTYAJbHBIC CUCTEMbI

CoBpeMeHHbIE TPAHCTIOPTHBIE CUCTEMBI TPEOYIOT BHEAPEHUS UHTEIUICKTYJIbHBIX
TEXHOJIOTUH, TAKUX KaK CUCTEMbl aBTOMATHYECKOTO YMPaBJICHUS TPAHCIOPTOM
(aBTOMMIJIOTBI) U MHTETpaIUsl ¢ WHPPACTPYKTypoll Topojia yepe3 «yMHBIC»
TPAHCIIOPTHBIE CUCTEMbl. MAIIMHOCTPOEHUE JTOJKHO aalTUPOBATBCA K ITUM
U3MCHEHHSM, pa3pabarbiBasg Oojee CIOXHBIE ¢ BBICOKOTEXHOJIOTHYHBIE
KOMIIOHEHTHI JIJIs TPAHCIIOPTHBIX CPEJICTB.

4. Duepreruyeckasi 3PpPeKTUBHOCTD

CoBpeMeHHbIe TpeOOBaHUS K TOIUIMBHOM JKOHOMHYHOCTH TPAHCIOPTHBIX
CpencTB TpPeOYIOT OT MAIIMHOCTPOCHMs co3naHus Oosiee A(h(OEKTUBHBIX U
SKOHOMHUYHBIX JIBUTraTesie. BHeapeHne HOBBIX TEXHOJIOTMH, TakKUX Kak
BOJOPOJIHbIE JIBUTATENId, DJICKTPUYECKUE CUJIOBBIE YCTAHOBKH, a TaKkKe
TUOpUIHBIE CUCTEMBI, TpeOyeT 3HAYMTEIbHBIX HMHBECTHIIMH B pa3pabOTKy U
MIPOMU3BOICTRBO.

Byayuiee MalimHOCTPOEHHS B KOHTEKCTE YIIPABJIEHUsS] TPAHCIIOPTOM
1. Dnexkrpuduxkanus TpaHcnopra

OnHuM K3 caMbIX MEPCHEKTUBHBIX HAMPABICHUN OYIyIIEro MalIUuHOCTPOEHUS
ABIISIETCS ANIEKTPUUKALINS TPAHCTIOPTHBIX CPEJICTB.
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Pa3BuTre »snekTpuyecKMx aBTOMOOWIIEH, aBTOOYCOB M TIPY30BBIX MAIIUH
MO3BOJIUT CHU3UTh YPOBEHB 3arpsi3HEHUS BO3/lyXa U YMEHBIIIUTh 3aBUCUMOCTh OT
MCKOMaeMbIX BUAOB ToIMBa. CHUCTEMbl yIPaBICHUSI TAKUMH TPAHCIIOPTHBIMU
CpencTBaMu TOTPEOYIOT BHEIPEHUS HOBBIX TEXHOJIOTHH JI ONTHMH3AIUU
3apsIAHBIX CTAHIIMM U YIIPABJICHUS SHEPTUEH.

2. ABTOHOMHBIE TPAHCIIOPTHLIC CUCTEMbI

CucreMbl aBBTOHOMHOTO YIIPaBJIEHUS! CTAHOBSTCS BCE 00Jiee MONMYJIIPHBIMU, M X
BHEJIPEHUE B IIOBCEIHEBHYIO JKU3Hb OTKPBIBAET HOBBIE TOPU30HTHI IS
MAaIIMHOCTPOEHUA. ABTOHOMHBIE TPAHCIIOPTHBIE CPEIACTBA CMOTYT HE TOJBKO
CHU3UTH KOJMYECTBO aBapHil, HO U yNy4lUTh 3((HEKTUBHOCTH TPAHCHIOPTHBIX
IIOTOKOB B TOpOJax, OOJIETYUTh yIPaBICHUE TPAHCIIOPTHON CETBIO.

3. YMHbIE TPAHCIIOPTHBLIC CUCTEMBI

CoBpeMeHHbIE TOpoJa TpPeOYIOT HWHTErpallMi TPAHCIOPTHBIX CPEACTB C
ropoickoi HMHGpacTpyKTypol st obOecrieueHust Oonee A(HPEeKTUBHOTO
MCIIOJIb30BaHUs JIOPOT U TPAHCIIOPTHBIX MOTOKOB. MamImHOCTPOEHHUE, B CBOIO
ouepe/ib, TOJDKHO Pa3BUBATH TEXHOJIOTHH [Tl CO3JaHMSI «YMHBIX» aBTOMOOUIICH,
KOTOpblE MOTYT B3aUMOJEHMCTBOBAaTh C JOPOKHOM CEThIO, ONTUMHU3UPYS
MapLIpyThl B pealbHOM BpEMEHU M oOecneunBas Oe30macHOE [BHKEHHE B
YCIIOBUSX BBICOKOU IJIOTHOCTH TPAHCIIOPTA.

4. Ucnoan30BaHmne AJIbTCPHATUBHLIX HCTOYHHUKOB JHCPIrUH

bynymee MammHOCTpoeHuss OylIeT CBS3aHO C TOWMCKOM ajJbTEPHATHUBHBIX
VCTOYHHUKOB DHEPruU I TpaHcnopra. BomopoaHble TOIUIMBHBIE 3JIEMEHTHI,
COJIHEUHBIE OaTapeu U IPyrre allbTePHATUBHbBIC HCTOYHUKH SHEPTUU MOTYT CTaTh
OCHOBOW JJII SKOJOTHYECKH YHCTBIX TPAHCIOPTHBIX pPEHICHU B Oyayliem.
Pa3BuTre Takux TEXHOJNOTUH TpeOyeT OT MAaIIMHOCTPOUTENIBHONW OTpaciu
BHEJPEHUSI MHHOBALIMOHHBIX PELICHUHA M HOBOIO IMOJAXO0AA K MPOEKTUPOBAHUIO
JIBUTATENCH.

3akiIoueHue

MarmmHocTpoeHHE B KOHTEKCTE TPAHCIIOPTA CTAIKUBAETCS C PSIIOM BAXKHBIX MPOOIIEM,
TaKMX KaK YKOJIOTHYECKHE BBI30BBI, 0€30M1aCHOCTh, dHEpreTuYecKast 3(h(PEeKTUBHOCTD U
HEeoOXoauMoCTh aBToMatuzanuu. OpHako Oyiyiee OTpaciv CBS3aHO C AKTHBHBIM
BHEJIPEHUEM HOBBIX TEXHOJOTHH, TaKWX Kak »JJICKTpUUKAIMSA TpPaHCIOPTAa,
ABTOHOMHBIC CHCTEMBI W «yMHBIC» TpPAHCIIOPTHBIC pelmIeHus. Pa3paboTka 3THX
TEXHOJIOTHIA TIO3BOJIUT HE TOJIHKO YJIYUYIIUTh KAa4eCTBO TPAHCIIOPTHBIX YCIYT, HO H
CYIIIECTBEHHO CHU3HTH BO3ACHCTBUE TPAHCIIOPTA HA OKPYKAIOIIYIO CPEIy.
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MammHocTpoeHue OyJeT MpoaoJKaTh pa3BUBATHCS B HAINPABICHUH CO3JaHHs Ooee
YCTOWYMBBIX, Oe30macHbIX M 3()PEKTUBHBIX TPAHCHOPTHBIX CHCTEM, YTO TpedyeT
aKTUBHOTO B3aMMOJIEUCTBHUS C JPYTUMHU OTPACISAMHU, TAKUMH Kak MH(GOpPMAIMOHHBIE
TEXHOJIOTUH U SHEPTETHKA.

Jlurepartypa

1. 3opun, . M. «OcHOBBI MatIMHOCTpOEHUs». MockBa: MammHoctpoenue, 2017.

2. IletpoB, A. U. «bynyiiee TpaHCIIOpTa M €ro BIMSHHE HA MAIIUHOCTPOCHUE.
Cankr-IletepOypr: Hayunoe nznanue, 2018.

3. llono, B. C. «DnexTpuueckue W aBTOHOMHBIC TPAHCIOPTHHIE CHUCTEMBD».
Exarepun6Oypr: Yp®V, 2019.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

VIK-528.91

METOAUKA OHEHKHA 3®PEKTUBHOCTH KAJACTPOBbBIX PABOT
JUIA TPYJHOJOCTYHHBIX TEPPUTOPUU C UCITOJIB3OBAHUEM
AIPOPOTOCBEMKH

Kannbdexk Acem KeHUCKBI3bI

MarucTpant, KaparaHaiuHCKui TEXHUUECKUI YHUBEPCUTET UMEHU AObLIKaca
CarunoBa

Pecnybnuka Kazaxcran, r. Kaparanma

Tyranosa Mupysp CepuknaesHa

Hay4YHBI PYKOBOAMTENb, IpenoiaBaTeib kapeapsl « MapKiienaepckoro aena u
reojie3un», KaparaHanHCKuil TEXHUYECKUI YHUBEpCUTET MMEeHU AOblikaca CarmHoBa,
Pecnyonuka Kaszaxcran, r. Kaparanga

AHHOTAIUS

B cratee paccMoTpeHa MeToauKka OneHKH 3(P(EKTHUBHOCTH KaJaCTPOBBIX palbOT I
TPYAHOJIOCTYIIHBIX TEPPUTOPUM C HCIOIB30BaHHEM a’podoTochbeMku. [IpuMeHeHHe
a’pOo(OTOCHUMKOB TO3BOJISICT 3HAUYUTEILHO YCKOPUTh U YIPOCTUTH IIPOIecC cOopa U
00pabOTKM JaHHBIX, HEOOXOIMMBIX I KaJacTPOBBIX pabOT B YAAICHHBIX U
TPYIHOAOCTYIHBIX paiioHaxX. B cTaThe mpencTaBiIeHbl OCHOBHBIC ATallbl BHITIOJTHEHUS
KaJIaCTPOBBIX padOT ¢ UCIOJIb30BAaHUEM a3pOPOTOCHEMKH, a TaK)Ke KPUTEPHUH OIICHKU
3 PEKTUBHOCTH TaKUX padoT.

KuaroueBble cioBa: KanacTpoBble padOThl, TPYIHOJOCTYIHBIE TEPPUTOPUH,
a’podoTochbeMka, reoae3us, 3(h(HEeKTUBHOE UCTIOJIB30BAHUE PECYPCOB, KapTorpadus.

BBenenue

KanactpoBeie paOOThl SBISIOTCST OCHOBOWM 1t opraHu3anuu  3()QPEeKTUBHOTO
3eMJIEBJIA/ICHUS] U 3eMJICYCTPOMCTBA, a TaKXke JUIisl 00ecreYeHUss TOUHOCTU U MOJIHOTHI
3€MEJIbHBIX JIaHHBIX. B TPyIHOAOCTYNHBIX TEPPUTOPUSIX, TAKUX KaK TOPHBIE PaliOHBbI,
JIECHBIE MAaCCHBBI WM OTJAJICHHbIE HACEJIEHHBIE MYHKTHI, IPOBEACHUE TPaJIULIMOHHBIX
KaJIaCTPOBBIX pabOT CTAJIKUBAETCS C PSIOM TPYJHOCTEN, BKIIIOUAsl CJIOKHBIE YCIOBUS
JI0CTYTIa U BBICOKHUE 3aTpaThl. B Takux ciiydasx a’podoTocheMKa MpeCcTaBisieT co00MH
3¢ (PeKTUBHBIA MHCTPYMEHT Uil cOOpa UHPOPMALIUU U CHUKEHUS 3aTparT.

[lenbto maHHOM pPabOTHI SIBISETCS pa3pabOTKa METOIWKH OIEHKH 3(P(HEKTUBHOCTH
KaJlaCTPOBBIX PabOT C UCHOJIb30BAaHUEM a’pO(OTOCHEMKH, KOTOpas MMO3BOJIUT
MOBBICUTH TOYHOCTH M YCKOPUTH TMPOIECC KaIacTPOBBIX 0OOCIEIOBaHUN B
TPYAHOJIOCTYITHBIX pailOHAX.
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Teopernueckne 0CHOBBI MPUMEHEHUSA a3PO(POTOCHLEMKH B KAIACTPOBBIX padoTax
1. MMpeumyiecTBa a3podPoTochHeMKH

AspodoTocheMKka 00J1alaeT PAJOM MPEUMYIIECTB, KOTOPBIE JCIAIOT €¢
HE3aMEHHUMBIM HMHCTPYMEHTOM Il KaJacTPOBBIX PabOT B TPYIHOAOCTYITHBIX
paiionax. K OCHOBHBIM JJOCTOMHCTBAM MOXHO OTHECTH:

o BO3MOXHOCTP TONy4YeHHS TOYHBIX JaHHBIX O TEppUTOpUU 0Oe3
HEO0OXOAMMOCTH (PU3UIECKOTO MIPUCYTCTBHS HA MECTE.

o YckopeHue mpoiecca cOopa HMHPOpMALMM [O CPABHEHUIO C
TPaIUITMOHHBIMU METOIaMH.

o CHmKeHHe 3aTpaT Ha TPAHCIOPTUPOBKY M YCTAHOBKY OOOPYIOBAaHHS B
TPYAHOJOCTYITHBIX MECTaX.

o BO03MOXHOCTB MHOTOKpPaTHOTO UCTIOJIb30BaHUS JTAaHHBIX C
a’po(OTOCHUMKOB JIJIsl PA3JIMYHBIX IIeJiel (Hampumep, JUIsl COCTaBICHUS
KapT ¥ TUIaHOB).

2. MeToabl a3po(hoToCheMKH

AspodoToCheMKa MOKET OBITh BBHINOJHEHA C MOMOIIBIO PA3JIUYHBIX THUIIOB
BO3/IYIIHBIX CPEJCTB (CaMOJIETOB, OCCHWJIOTHBIX JIETATENBHBIX anmnapaTroB) U
pPa3IMYHBIX TUMOB Kamep (IUGPOBBIX WIM AHAJIOTOBBIX). BaxkHO mMpaBUIIBHO
BBIOpATh METOJ] CheMKHU B 3aBUCUMOCTH OT MacliTaba TeppUTOpUHU U TpeObyeMoi
TOYHOCTH JIaHHBIX.

MeToauka oneHKH 3PPeKTHBHOCTH KaZACTPOBBIX padoT
1. OnpenesieHne KJI04YeBbIX oKa3aTesnel 3¢ pekTHBHOCTH

Jist oneHkn  3(PGEKTUBHOCTH KaJAacTPOBBIX pabOT B TPYIHOIOCTYITHBIX
TEPPUTOPHSAX C HCIIOJIB30BAaHUEM a’pPO(POTOCHEMKH HEOOXOJAMMO YYHUTHIBATH
CJIeIyIONMe KIF0UEBbIE MTOKA3aTEeIu:

o TouHocTh paHHbIX: CpaBHEHHE TOYHOCTH a’3pO(OTOCHUMKOB C
TPaJAULIMOHHBIMU METOIaMH U3MEPEHUI HA 3EMIIE.

o Bpems BbinoJHeHusi: O1ieHKa BpEMEHH, 3aTPayeHHOI0 Ha COOP JaHHBIX C
OMOIIbIO a3pOPOTOCHEMKH, [0 CPABHEHUIO C OOBIYHBIMUA METOJIAMHU.

o 3arpartbl: CpaBHEHHE CTOMMOCTH BBIMIOJHEHHUS KaJacTPOBBIX padoT ¢
UCIOJIb30BaHUEM a3pOPOTOCHEMKH U TPAIULIMOHHBIX METOJIOB.

o YpoBeHb A0CTYNHOCTH AaHHBIX: OlLeHKa yao0cTBa IOCTyNa K JaHHBIM
nocJse a3podorocheMKu (HarpuMep, BO3MOKHOCTh pabOThI ¢ ITU(POBBIMU
KapTaMy U KapTorpaduuecKuMu MaTepuaiaMu).
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2.

3.

JTanbl  BBINOJHEHHsI  KaJacTPOBBLIX padoT ¢  HCHOJb30BaHHEM
aspodorocreMKH
o IloaroroBka: Pa3paboTka mmiaHa a’dpoOTOCHEMKH, OIPEACIICHNE
ONTUMAJIbHBIX ~ MapUIpyTOB  JJi1  BO3AYLIHBIX  CPEICTB,  BBIOOp
000py10BaHUSI.
o CpbeMka: BpmomHeHne a’podOTOCHEMKH C BO3AYITHOTO CyAHA WA
OeCMUIOTHOTO JIETATENILHOTO arnmapaTa, 00paboTka MOMy4YeHHBIX TaHHBIX.
o Oopadorka pganHHbIx: Co3gaHue IUMQPPOBBIX MoJeNeld MECTHOCTH,
IpUBSI3Ka JAHHBIX K TeorpaduuecKuM KOOpJIMHATaM, COCTaBIICHHE KapT U
IIAHOB.
o Omnenka TouyHocTH: CpaBHEHHE IOJIYUYCHHBIX JIAHHBIX C pe3yJibTaTaMu
TPaAUIIMOHHBIX U3MEPEHUM, €CIIU 3TO BO3MOXKHO.
OueHka ¥ aHAJIN3 MOJYYEHHBIX JAHHBIX

[Tociie BBINIOJIHEHUS KaJacTPOBBIX PadOT C MCIOJIB30BAaHUEM a3PO(POTOCHEMKH
HEOOXOJAMMO TMPOBECTH aHAJIU3 TOYHOCTH U S(PPEKTUBHOCTU MOTYYEHHBIX
JaHHBIX. BaXHO CpaBHUTH pPE3yNbTaThl € TPAJULIUOHHBIMH METOJIAMHU
U3MEPEHNH, IPOBECTH aHAJIU3 3aTPaT U BPEMEHH, a TaKXKE OLIEHUTh JOCTYITHOCTh
U ynoOCTBO UCHOJB30BAaHUSl IMOJIYYEHHBIX JaHHBIX JJIs  IOCIEAYIOLIEro
KaJIJaCTPOBOI'0 Y4eTa.

IIpenmyiecTBa U HEAOCTATKH METOAA

1.

Ipenmyiecrsa

JKOHOMHSI BpeMeHH M pecypcoB: A3podoTocheMKa MO3BOJSET ONEPaTUBHO
coOuparh JaHHbIE C OOJBIIMX TEPPUTOPUIM, UYTO OCOOEHHO BaXHO JIs
TPYIHOJOCTYITHBIX MECT.

TounocTb: CoBpeMeHHbIE METOAbl a’pO(OTOCHEMKH MO3BOJISIIOT MOJy4YaTh
JAHHBIE C BBICOKOM TOYHOCTBIO, YTO BayKHO JIJIsl KaJIaCTPOBBIX padoT.

I'mOoxocTh: BO3MOXHOCTH MOBTOPHOM CHEMKH U IOJIYYEHHS JAHHBIX B Pa3HbIC
IIEPUObI BPEMEHU ISl MOHUTOPUHIA U3MEHEHU.

HenocraTkn

3aBUCHMMOCTD OT MOTOAHBIX YCJOBH: Ad3po(dOTOChEMKAa MOXKET OBITh
OrpaHuYeHa MOroJHbIMH YCIOBUSIMHU, TAKUMHU KAK 10X Ib, CHET, TYMaH U JIpyTHUe.
Broicokue HauyaibHBbIE 3aTpaThl: )11 TpoBeieHUs a3p0POTOCHEMKH TPEOYIOTCS
CHEeUaIN3UpPOBaHHBIE YCTPOWCTBA, YTO MOXKET NOTPEeOOBaTh 3HAYUTEIBHBIX
3aTpar Ha IPHOOPETEHHE 000PYI0BAHMS.

Orpannyenuss mo macmrady: [[ns momyueHuss Oojee AeTaTU3WPOBAHHBIX
JaHHBIX MOTYT MOTPeOOBATHCS TOMOJHUTENbHBIE YCUIIUA U METObl, TAKUE KaK
UCI0JIb30BaHUE OECIMIIOTHBIX JIETATENbHBIX aNIMapaToB.
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3akJIoueHue

Metonuka omeHkd 3(PGEKTUBHOCTH KaJacTPOBBIX pabOT C HUCHOJIB30BAHUEM
a’3poPOTOCHEMKH  MPEAOCTABISICT  HOBbIE  BO3MOXHOCTH  Jisi  pabOTBl  C
TPYAHOJOCTYITHBIMUA TEPPUTOPHUSMH, TIO3BOJISII YCKOPUTH Tpoliecc cOopa MaHHBIX U
CHU3UTH 3aTpaThl. BHenpeHne a’spodoTocheMKkn B KagaCTPOBBIE paOOTHI TMO3BOJISET
MIOBBICUTh TOYHOCTH U 3(PPEKTUBHOCTD 3eMJICYCTPONCTBA, & TAKKE YCKOPUTH MPOIIECC
dbopMUpOBaHHS KaJacCTPOBBIX [aHHBIX. B manmpHEilIeM pa3BUTHE TEXHOJOTHHA W
METOZI0B 00paboTKH a3pohOTOCHUMKOB Oy/IeT CITIOCOOCTBOBATH €IIle 00JIee IITHMPOKOMY
MPUMEHEHHUIO 3TOTO MOAX0/1a B KaJJaCTPOBOU MPAKTHKE.

Jluteparypa

1. Uranos, B. C. «AspodorochemMka U ee MpUMEHEHUE B reojie3um». MockBa:
I'eonesus u kaprorpadus, 2016.

2. IlerpoB, A. M. «KanmactpoBeie paOOTBI: OT TPATUIMOHHBIX METOJOB JIO
coBpeMeHHbIX TexHoiorui». Cankr-IlerepOypr: Uznatenscto CIIGITY, 2018.

3. Cmupnos, U. B. «Mcnonb3oBanne a3poPOTOCHUMKOB I OLIEHKH 3€MEIbHBIX
yuacTkoBy. ExarepunOypr: Ypanbckuii ¢peaepanbublil yauepcurert, 2019.
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/ﬁlﬁi‘é‘h

N7 HAYKA 1 MUPOBO33PEHUE

V]IK-004.42

@ HAYUYHBIA ) KYPHAJI

METOJAUKH OTCJIAEKUBAHUSA U HIEHTUOUKALIUA
IHOJBb30OBATEJIEM B CETU UHTEPHET

Coxos10B Koncrantun BasiepbeBuy
CTYJIEHT, YJIbTHOBCKUM I'OCYJapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
PO, r. YabsHOBCK

Poros Bukrop HukonaeBuu

Hay4YHBI PYKOBOJIMTEIb, KAH/. TEXH. HAYK, JIOLEHT, Y JIbTHOBCKUI IOCYJapCTBEHHBIN
TEXHUYECKUN YHUBEPCUTET

P®, r. YnesHOBCK

AHHOTaIUA

B cratbe paccmaTpuBarOTCd < METOAMKHA  OTCIEKUBAHUS U WACHTU(DUKALUU
MOJb30BaTENE B CeTH VHTEpHET, C aKUEHTOM Ha HX HCIOJb30BAHUE B ILEIAX
obecrieueHus: OE30MACHOCTH, a TAKXKE B MApPKETHUHTOBBIX W AHATUTUYECKUX IIEJISIX.
OnucaHbl OCHOBHBIE CIIOCOOBI OTCIICKMBAHMS, TAKHE KaK HUCIIOJIb30BaHue cookies, IP-
aZpecoB, NU(PPOBBIX OTIIEYATKOB M METOJIOB ayTeHTHU(UKAIIUU. Takke pacCMOTPEHBI
BOIPOCKI 3TUKU U KOH(PUJIECHIIUAIIBHOCTH, CBSI3aHHBIE C TPUMEHEHUEM ATUX METOJIOB.

KuroueBble cjioBa: OTCICKUBAHUE MOJIb30BaTENEH, naeHTUdUKaLM, ceTh MHTepHeT,
cookies, mupoBoit 0THEYaTOK, O€30MaCHOCTD JJAHHBIX, KOH(DUICHITNATBLHOCTb.

BBenenune

C pazputueM MUGPOBBIX TEXHOJOTHI M pacpocTpaHeHUuEM ceTu MHTEpHET BO3HHUKIN
HOBBIC BBI3OBBI B 00JIaCTH O€30MACHOCTH, 3aIIUThl JAHHBIX U KOH(PUIECHIHAIBHOCTH
nosib3oBaTeneil. OHON U3 BaXKHBIX 33J1au SIBJSETCS OTCICKUBAHUE U UACHTU(DUKAIUS
MOJIb30BaTeNIC, YTO WUrpaeT KIIYEBYIO pOJb Kak B 0OecledeHUuH Oe30MacHOCTH
(HammpuMep, TNpeaoTBpallleHWe MOIICHHUYECTBA), TaK M B  MapKETHHTOBBIX
HCCJICIOBAHUAX M TIEPCOHAIN3AIIMU KOHTEHTA.

[enpro manHOM pabOTHI ABJISETCS aHAINU3 CYIECTBYIOIIUX METOMUK OTCIEKUBAHUS U
ueHTU(UKAIIMY TI0JIb30BaTeliel B ceTu MIHTepHeT, a Takke u3yuyeHrue ux mpuMeHEHUs
B Pa3IMUHBIX c(hepax U OIlEHKA PUCKOB, CBSI3aHHBIX ¢ KOH(PUIECHIIUATIBHOCTHIO.

OcHOBHBIE METOABI OTCJEKUBAHHUSA MOJIL30BaTe el
1. Cookies (meyeHbKkHM)

Cookies mnpencraBisitor coOoit HEOONbIIME TEKCTOBbIE (ailyibl, KOTOpPbIE
XPpaHATCS Ha YCTPONCTBE MOJIb30BATENs IPU MOCEIEHUH BeO-caiTa.
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OHU HUCMONB3YIOTCA JJIs  COXpaHeHUs HHGOpPMAIMM O MPEANOYTEHUSIX
MOJIb30BATENCH, YIYUYIIEHUS TOJIb30BATEIIbCKOIO OMNbITA W  OTCICKUBAHUS
noBeseHus Ha caifte. OnHako cookies Takke MOTYT HCIOIb30BaThCs i Oosee
rIyOOKOT0 aHallk3a IeUCTBUI MOJIb30BaTENEH U EPCOHATN3ALUN PEKIIAMBI.

2. |P-anpeca

Kaxnoe nomximoueHne k cetd HHTEpHET CONMPOBOXKAACTCS MNPUCBOCHUEM
yHukanpHOoro I[P-agpeca. DTOT MeETON OTCIEXKHBAHUS HCHOJb3YEeTCS JJIA
ONPEAEITICHHSI MECTOIOJIOKEHUS TTOJIB30BATEI U AHAIN3A €r0 aKTUBHOCTHU. TeMm
HE MEHEe, JaHHBIM METOJ MMEET CBOM OTPAaHMYCHHMs, Tak Kak [P-ampeca moryr
OBITh JMHAMUYCCKUMH WM CKPBITBIMH C HCIONb30BaHueM VPN-cepBHCOB u
MIPOKCHU-CEPBEPOB.

3. Hudposoii oTne4aTok ycTpoiicTBa

[udpoBoit oTneyaToK MNPEACTABISIET COOOM YHHKaJIbHYIO HWH(OpMAIHIO,
KOTOpasi COOMpAETCS O XapaKTePUCTUKAX YCTPOUCTBA IMOIH30BATENS, TAKUX KaK
TUn Opay3epa, ONEpalMOHHAs CHCTEMa, pa3pelieHne DJKpaHa M JIpyrue
mapamMeTppl. DTOT METOJ TO3BOJSET HWACHTH(HUIIMPOBATH IMOJIL30BaTENs 0€3
HE0OX0IMMOCTH UCTIONIb30BaHus cookies, uTo Aenaet ero 6osee 3PeKTUBHBIM B
YCIOBUSAX OJOKUPOBKH cookies.

4., AyTeHTH(UMKAIHUA C MTOMOIIbLIO YYEeTHBIX JaHHBIX

AyTteHTu(UKaIMsA MOJIb30BATENEH C HCIONIB30BAHUEM MapOJeil, 0JHOPA30BBIX
KOJOB U OHUOMETpUHU SBISETCS BaXXHBIM METOAOM HJCHTHU(PHUKAIUU IS
oOecnieyeHus 6€30MacHOCTH. DTO CTAHJAPTHBIN Cr1OCOO MPOBEPKH MOJIMHHOCTH
MOJI30BATEINS U 3aIIUThI JaHHBIX.

MeToauky uaeHTH(PUKALUN I0JIb30BaTE el
1. Ucnoan3oBanue MHoropakropuoi ayrentupuxanuu (MFA)

MuorodakropHas ayTreHTH(]UKAIMSg BKIIOYAaeT B ce€0s HECKOJBKO YpOBHEU
0e30MacHOCTH, TaKUX KaK Mapojib, OMOMETpUYECKHE JaHHbIE (OTHEYATKU
NaiblleB, CKAHUPOBAHUE PAAYHOW OOOJOUKH TJia3a), a TaKkKe OJIHOPa30BbIC
KOJIbI, OTIpaBjsieMble Ha MOOWJBHBIN TenepoH. DTO TMOBBIIIAET YpPOBEHb
0€30MacHOCTH U MPEA0TBpAIacT HECAHKIIMOHUPOBAHHBIN JOCTYII.

2. buomerpuyeckasi uieHTHPUKALUS

TexHonoruu OMOMETPUUECKON UACHTU(PUKALINM, TAKUE KaK PACTIO3HABAHUE JIUI]
WIKM OTHEYaTKOB TalblIeB, CTAHOBATCS Bce Oosiee MOMYJAPHBIMHU ISt
uAeHTUUKALMK ToJb30Bareneii B MHTepHeTe. DTOT METOH HCIHONb3yeTCs B
pa3IMYHBIX O00JIACTAX, BKIIOYasi OAHKOBCKHE OIEpaluu, AJIEKTPOHHYIO
KOMMEPITHIO U CUCTEMBI O€30MacHOCTH.
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3. AHajau3 noBeaeHusi nmojin3oBartelisi (Behavioral Biometrics)

AHanu3 MOBEJICHUS MOJb30BATENIsI OCHOBAH HA U3YYEHUH €T0 JEHUCTBUU B CETH:
CKOpPOCTh HaOOpa TEKCTa, MBV)KCHHHM MBIIIH, TOBEACHUE TPHU CKPOJUTMHTE U
JIpyryue mapameTpbl. DTOT METOJ IO3BOJISIET CO37aTh YHUKAIbHBIN MPOhUib
MOJIB30BATEIIsl, KOTOPBIM MOXXHO HCIOJIb30BaTh ISl  €ro  JajbHEHInen
UICHTUUKAIIH.

IIpo6s1eMbI 6€30NACHOCTH M KOHPUIEHINAIBHOCTH
1. Puckm yreuku JaHHBIX

MGTOI[LI OTCJIC)KMBAHHUA H I/II[CHTI/I(i)I/IKaHHI/I MOI'YT IIOABCPrarb pPHUCKY
]ﬂnﬂbHHeHHHaHBHOCTB HOHBBOB&TGHGﬁ,OCO6eHHO CCJIM JAHHBIC HC 3alllMIICHBI
JOJIDKHBIM o6pa30M. VTeuka IMCPCOHAJIBHBIX JAHHBIX WJIN UX UCIIOJIb30BAHUC JJIA
ueﬂeﬁ, HC COIIaCOBAHHBIX C ITOJIB30BATCIICM, MOKCT ITPHUBCCTHU K 3HAYUTCIIbHBIM
IOPUINYCCKHUM H PCITYTAINOHHBIM ITIOCJICACTBUAM.

2. TIpobJeMbl ¢ AHOHUMHOCTbH IO

B ycnoBusix ycunaeHHOM uieHTUGUKAIIMY T0JIb30BaTeNIeH TEPSIETCS aHOHUMHOCTD
B ceTu MIHTEpHET. DTO BBI3BIBACT OMACEHUS CPEAM MOJb30BaTeNIeH, OCOOCHHO B
CBETE PACTYILETO YHuCia aTak U maHtaxeu. [loaTomy HeoOxoaumo cobroaaTh
OanaHc MeXay 0€30IaCHOCTHIO M KOH(PUACHIINATBLHOCTHIO.

3. BaokupoBka cookies 1 aHTH-0TC/IeKUBAHNE

MHorue TmONB30BaTENM  HWCIMOJB3YIOT  CHCIHAIbHBIE WHCTPYMEHTHI IS
0JIOKMpOBKH cookies wiM 00X0/la METOJOB OTCJIECKUBAHUS, YTO 3aTPYIHSET
TOUHYIO uAcHTU(DUKauio. B oTBET Ha 3TO, KOMIAHUU U Pa3pabOTUMKU
aganTUPYIOT CBOM METOJIUKH, UCIIOJIb3Ys O0JIEE CI0KHbBIE TEXHOJIOTUH, TAKUE KaK
1u(POBOM OTIEYATOK YCTPOUCTBA.

3akiroueHue

MeTtoauku oTcaeXUBaHUs U UACHTU(UKAIIMY [T0JIb30BaTeNel B ceTu MIHTepHeT urpatot
BAYKHYIO pOJIb B 00€CIeUeHNH O€30MaCHOCTH U YIYyYIIEHUH MOJIb30BATENCKOTO OMBITA.
OpxHako uX MCMOJIb30BAHUE JIOJKHO OBITH COATAaHCUPOBAHO C YYETOM 3aLIUThI TUYHBIX
JAHHBIX W KOH(UIECHIHUAIBHOCTH TOJIb30BaTeneil. Pa3paboTka HOBBIX METOOB
ayTeHTU(QUKALUW U OTCIEKHUBAHMS, a TaKKE YCWIECHHE 3alUThl JaHHBIX, OyayT
CHOCOOCTBOBATh YJIYHYILEHHIO O€30MacHOCTH B CETH M CHID)KEHHUIO PUCKOB YTEUEK
uHpopmauu.
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Jlurepartypa

1. Kysnenona, 1. B. «MeTop! 3a1UThl JaHHBIX B HHPOPMAIIMOHHBIX CUCTEMAaX).
Mocksa: UudoTex, 2017.

2. WgaHos, Il. U. «bezomacHocTh B cetu MIHTEpHET: yrpo3bl U METOJbI 3aIIUTHD.
Canxkrt-IletepOypr: Ilonurex, 2018.

3. CmuphHoB, C. B. «lludpoBeie oTneyaTtku W aHOHUMHOCTb B MHTepHETE».
ExarepunOypr: Ypanl'eo, 2019.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

VIIK-629.7

METOJOJIOTUYECKHUE ITPOBJIEMbBI U I1YTHU CO3IAHUA
ABTOMATHU3UPOBAHHOH CUCTEMbI YIIPABJIEHUSI
HUCIIBITAHUAMU ABUATUOHHOU TEXHUKH

JAbsiuenko Aprem Uropesnyu

ctynent, Cankr-IleTepOyprckuii rocy1apcTBEHHBIN YHUBEPCUTET TPaXKIaHCKON
aBuanuu uMeHu [ maBHoro mapmana apuannu A.A. HoBukosa

P®, r. Cankr-IlerepOypr

ITaBaenko OJuaer BagmmMoBuu

ctyneHTt, CankT-IlerepOyprckuii rocy1apcTBEHHbBIN YHUBEPCUTET TPaXkKIaHCKON
aBuanuu MMeHM [ maBHOro mapmana apuanun A.A. HoBukosa

P®, r. Cankr-IlerepOypr

Coxkou10B Outer ApkaagbeBuY

Hay4YHBI PYKOBOJUTENb, KaHJ. TEXH. HayK, 1o1l. kadenpsl Nel3 «Cucremsl
aBTOMATHU3UPOBAHHOIO ynpasieHus», Cankt-IlerepOyprckuii rocy1apCcTBEHHbBIN
YHUBEPCUTET I'PaXXTAHCKON aBUAlMU UMEHU | TaBHOTO Mapiiajia aBUaliuu

A.A. HoBukosa

P®, r. Cankr-IlerepOypr

AHHOTAIIUA

B cTrathe paccmaTpuBarOTCS METOIOJOTHUYECKHE MPOOIEMBI, CBSI3aHHBIE C CO3JIaHUEM
aBTOMATU3MPOBAHHBIX CHCTEM YIPABJICHHS HWCTIBITAHUSIMH aBUAITMOHHOW TEXHUKH, a
TaK)ke BO3MOKHBIC IMyTH WX petieHus. OMUCHIBAIOTCS KIIFOYEBBIE ACTIEKThI pa3paboTKu
TaKUX CHUCTEM, BKJIOYas y4deT CHEeIU(UKH aBHAIMOHHOW OTPaciu, HE0OXOJAMMOCTh
noBblmeHusT  3(GGEKTUBHOCTH  UCHOBITAHUM W obecrneueHuss  0€30MacHOCTH
skcrutyatarnui. Oco6oe BHUMaHHUE yACNsIeTCs BOMPOcaM MHTETpallii aBTOMaTH3allu1 B
MPOIIECCHl UCTTBITAHUHA W 00CCTICUCHHSI TOYHOCTH TTOTYyIaeMbIX JaHHBIX.

KiaioueBble ci10Ba: aBTOMAaTHU3UPOBAaHHAS CHCTEMa YIPABICHUS, WCIBITAHUS
AaBUAIIMOHHON TEXHWKHW, METOJIbl aBTOMATH3allMHM, WHTETpamus, Oe30MacHOCTb,
3 PEKTUBHOCTS.

BBenenue

Pa3BuTHE aBHAITMOHHOM MPOMBIIIIEHHOCTH TPEOYET MOCTOSTHHOTO COBEPIIIEHCTBOBAHUS
TEXHOJOTUM M TIPOLIECCOB, BKJIKOYAs HCIBITAHUS HOBOM aBUAIMOHHOM TEXHUKH.
BaxkHpIM  3leMEHTOM 3TOro nmpolecca siBiasercss  co3gaHue  d(PGhEeKTUBHBIX
aBTOMATU3UPOBAHHBIX CHUCTEM YIPaBJIEHUS, KOTOpPbIe OOECIEUYUBAIOT BBICOKYIO
TOYHOCTb, HAJIEKHOCTb U 0€30MaCHOCTH MCITBITAHU.
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Ha ceropnsaumnuii 1eHb METOJOJIOTHUYECKUE POOIEMBI, CBS3aHHBIE C aBTOMAaTH3aIUeH
3THUX MPOLIECCOB, TPEOYIOT 0COOOTr0 BHUMAHMUS, IIOCKOJIbKY PUMEHEHHE TAKUX CUCTEM
MO’KET 3HAUUTEIBHO MOBBICUTH 3(PPEKTUBHOCTH PAOOTHI U CHU3UTHh PUCKH B MPOIIECCE
IKCIUTyaTallul TEXHUKH.

HCJ’IBI-O HaCTOSIHleﬁ pa60TI>I ABJLICTCA aHaAJIM3 MCTOAOJIOTHYCCKHUX HpO6HeM )41
npezmoxceHHﬁ 110 CO3JaHHIO 3(1)(I)GKTHBHBIX ABTOMATHU3HUPOBAHHBLIX CHUCTCM JIA
YHpaBJICHUA UCIIBITAHUAMUA aBHaHHOHHOﬁ TCXHUKMU.

Metoaosiornueckue mnpodjeMbl B CO3JaHMH ABTOMATH3MPOBAHHBIX CHCTEM
ylpasBJieHUs

1. Bbicokasi CJIOKHOCTH U BapUHaTUBHOCTD aBI/IaIII/IOHHOﬁ TEXHUKH

ABHalMOHHAsI TEXHUKAa BKJIIOYAaeT B ce€0s MHOXKECTBO PAa3IMYHBIX CHCTEM,
KOTOpPBIE MOTYT CHJIBHO Pa3jin4aThCsl O CBOMM XapaKTEPUCTHKAM U peXUMaM
paboTBl. DTO C€O37AET CJIOXHOCTU IPU CO3JAAHUU YHHUBEPCAIBHON CHCTEMBI
YVIOPABJICHUS] UCHBITAHUSMH, KOTOpash JOJDKHA YUYWUTHIBaTh BCE OCOOEHHOCTU
Ka)X/10r0 TUIa TEXHUKHU U crieln(UUECKUE YCIOBHSI SKCILTyaTalllu.

2. H606XOIII/IMOCTL HHTETrpanuu pasiingyHbIX TEXHUICCKUX CHCTEM

ABTOMaTH3UpOBAaHHAs ~ CHUCTEMa  YOPABICHUS  WCIBITAHUSAMH  JIOJDKHA
WHTETPUPOBATHCA C PA3TUYHBIMA TEXHUYECKHUMH CPEACTBAMH, TaKMMH Kak
CpelncTBa HW3MEPEHUH, CHUCTEMBI KOHTPOJIS, BBIYMCIUTEIBHBIC KOMIUICKCHI W
apyrue. 2OT1o TpeOyeT pa3pabOTKM CTaHAAPTOB M IPOTOKOJIOB IS
B3aMMOJICUCTBHS MEX]Ty PAa3INYHBIMU KOMIIOHEHTaMH, a TAK)KEe 00ECIICUSHUSI UX
COBMECTUMOCTH M HAJICKHOCTH.

3. O6padoTka n aHAIU3 00JBIIUX 00bEMOB TAHHBIX

HcnbiTanuss aBUAallMOHHOW TEXHUKH TEHEPHPYIOT OOJBITNE OOBEMBI JAHHBIX,
KOTOpPBIE HEOOXOAMMO cOOMpaTh, 00padaThHIBaTh M AaHAIM3UPOBATH B PCATTBHOM
BpeMeHH. Co3nanue 3¢(EKTUBHBIX aJITOPUTMOB M MPOTPAMMHBIX CPEJICTB IS
paboThl ¢ TaKUMH OOBEMaMHM HH(pOpPMAIIUU SBISICTCS BAKHOW 3amadeil s
obecricueHUsT OINEPATUBHOCTH TPUHATHS PEHICHUH M BBICOKOKAYECTBEHHOTO
BBIIIOJIHEHUS UCIIBLITAHUN.

4. Be30nmacHOCTh U HAAEKHOCTL CHCTEMBI

ABTOMAaTU3UPOBAHHBIE CHUCTEMBl YIPABJICHUS JOJDKHBI OBITH UYPE3BBIYAITHO
HAJISKHBIMH, TaK KaK ONTMOKU B YNPABICHWN UCIBITAHUSIMU MOTYT MIPUBECTH K
CEPHhE3HBIM TOCIEACTBUSAM JUIsl O€30MaCHOCTH AaBUAIMOHHOW TEXHUKUA U
nepconana. Ito TpeOyeT 0cob0ro BHHMAaHHS K BOIMPOCAM TECTUPOBAHUS U
BepuU(UKAIIUM TAaKUX CHUCTEM, a TaKXKe OOeCMeyYeHUs] MX YCTOWYUBOCTH K
BO3MOYHBIM COOSIM.
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Iyt co3panuss 3(¢pPeKTUBHBIX ABTOMATHU3UPOBAHHBIX CHCTEM YIPaBJICHUS
HCNBITAHUAMU

1.

Hcnoan3oBanue MOIy/ILHOIO NMOAX0/1A MPHU MPOEKTHPOBAHUU CHCTEMbI

OI[HI/IM n3 pGIHCHI/Iﬁ ABIBICTCA CO3JaHUC CHCTCMblI HAa OCHOBC MOHYHBHOﬁ
APXUTCKTYPLI, TIC Ka}K,HBIﬁ KOMITIOHCHT BBITIOJIHACT CBOIO CIICHIUAJIM3UPOBAHHYTO
3ajjavy. OTO0 MO3BOJISET MOBBICUTH THOKOCTH CUCTEMBI 1 YCKOPHUTH €€ aJallTallhuiO
K pa3JIMYHbIM THUIIAM aBI/IaHI/IOHHOﬁ TCXHHKH.

HpI/IMeHeHI/Ie HCKYCCTBCHHOI'0 MHTCJIJICKTA JIA aHaJIN3a JaHHbIX

Hcnonp30BaHne METOOB HCKYCCTBEHHOTI'O MHTEIJIEKTA U MAIIUHHOTO 00Y4YEeHMUSI
JUIsL aHAJIA3a [10JIy4aeMbIX JAaHHBIX IIO3BOJISAECT 3HAYUTENIBHO YIYYIIUTH IIPOLECC
00paboTku MH(OpPMALIMK, MOBBIIIAS TOYHOCTh MPOTHO30B U HUIACHTH(PHUKAIUIO
aHOMaJIMK B pabOTEe TEXHUKHU. JTU TEXHOJOTWU MOTYT CYIIECTBEHHO YCKOPHUTh
IIPUHATHE PELICHUN B IIPOLIECCE UCIIBITAHUN.

I/IHTeI‘paHI/Iﬂ C CUCTEMaMU MOHHUTOPHHI'a U TMAarHOCTUKH

JIns TOBBIIEHUS TOYHOCTM MCIHBITAHWW W MUHHAMM3ALHHM YEJIOBEYECKOTO
(dakTopa HEOOXOAMMO HMHTETPUPOBATh ABTOMATU3UPOBAHHYIO CHUCTEMY C
CUCTEMaMU MOHUTOPUHIA U THATHOCTUKHU, KOTOpPbIE OYAyT B pealbHOM BPEMEHU
coOupaTh HH()OPMALUIO O COCTOSIHUM aBUALIMOHHOW TEXHUKH U MEPEaBaTh €€ B
CUCTEMY YIPaBJICHUs UCIIBITAHUSAMH.

Pa3paﬁoTRa CTaHIapPTOB AJIsA B3aUMOeCTBHSI KOMIIOHEHTOB CHCTEMbI

Heo6xoaumbIiM marom sBiisieTcsi pa3padoTKa €JMHBIX CTaHAAPTOB U IPOTOKOJIOB
JUTSL B3aUMOJIEUCTBUS Pa3IMYHBIX KOMIIOHEHTOB aBTOMATH3UPOBAHHONW CUCTEMBI
YIOpaBJIEHUS. DTO MO3BOJIUT OOECHEYUTh COBMECTUMOCTh MEXAY Pa3Iu4yHbIMU
CpelcTBaMU M3MEPEHUN W BBIYMCIMTENIbHBIMU CUCTEMAaMU, a TaKKe YIPOCTUT
OpoLEAYPY MOJIEPHU3AIMHN CUCTEMBI B Oy IyILIEM.

OlecneyeHne BBICOKOH CTENEHH HAMAEHKHOCTH M OTKA30yCTOMYMBOCTH
CHCTEMBI

Ocoboe BHUMaHuE CcleAyeT YACNUTh pa3pabOTKe HAACKHBIX CHUCTEM
PE3epPBUPOBAHUS M aBTOMATHYECKOTO BOCCTAHOBJICHHUS B cirydae cOos. BaxkHo,
yTOOBl CHCTEMa MOTJIa MPOJOJDKUTH CBOI PabOTy IPH BO3MOXKHBIX OTKa3ax
OTJICTTLHBIX KOMIIOHEHTOB 0€3 MOTEpH JaHHBIX M 0€3 HapyIIeHUs] 0€301MacHOCTH
HUCIBITAaHUM.
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3akJIoueHue

Co3zmaHre aBTOMAaTHU3UPOBAHHBIX CHCTEM YIPABICHUS HUCIBITAHUSIMHU aBUAITMOHHOM
TEXHHKH SBJICTCS BYKHBIM IIArOM K TOBBIIICHHIO 3()()EKTHBHOCTH U OS30TIACHOCTH B
AaBUAIIMOHHON MPOMBINIICHHOCTH. OJHAKO PEIICHHE METOAO0JOTHYSCKHUX TPOOIIeM,
TaKMX KaK CJIOYKHOCTb MHTEIPAIlMU CHCTEM, 00paboTKa OONBIINX 00HEMOB JAHHBIX U
obOecrieueHne HAACKHOCTH, TpeOyeT MNPUMEHEHHS HOBCHIIMX TEXHOJOTHH U
cTaHmapToB. [IpuMEHEHHE MCKYCCTBEHHOTO HHTEIIEKTa, MOIYJIBHOTO IOAXO[a H
CHUCTEM MOHHUTOPHHIA TO3BOJUT CO31aTh Ooiee YH(PEeKTUBHBIC U YCTOWUYUBBIE K COOSIM
CHUCTEMBI YIPABJCHMS, YTO, B CBOIO OYepeib, MOBBICHT KauyeCTBO HCIBITAHUN U
0€30IMaCHOCTh aBUAIIMOHHON TEXHUKH.

Jluteparypa

1. HoBukoB, C. B. «Metononorus pa3pabOTKH aBTOMATH3UPOBAHHBIX CHCTEM
ynpasieHus». Mocksa: Paano u cBsi3b, 2016.

2. WBanos, I1. H. «MHATerpanus TEXHUUYECKUX CUCTEM B aBHAITMOHHON OTPaCIIH.
Cankr-IletepOypr: [lonmurex, 2018.

3. Cupnopos, K. JI. «ABTomMarm3arius u 0€30MaCHOCTh UCIBITAHWN aBUAITMOHHON
TexHuku». ExatepunOypr: Ypanleo, 2019.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

YK-628.8

METO/bI U CPEACTBA HOPMAJIU3ALIUU ITAPAMETPOB BO3YXA
PABOYEU 30HbI HA ITPUMEPE BETOHHO-CMECHUTEJBHOI'O Y3JIA

Touenos /lenuc CepreeBuu
CTyJeHT, Kypckuli rocy1apCTBEHHbI YHUBEPCUTET
P®, r. Kypck

MepkyJosa E.B.
Hay4YHBIN pyKOBOAMTEINb, KypCKnii roCy1apCTBEHHBIN YHUBEPCUTET
P®, r. Kypck

AHHOTAIUSA

CraTpsl mOCBsIEHa BOIIPOCaM HOpMaJIM3allMi apaMeTpoB BO3ayxa pabodeil 30HbI Ha
OETOHHO-CMECUTENIbHBIX y37laX. PaccmaTrpuBaioTcs METOApl M CpelncTBa s
MOJAJIep>KaHUsl ONTUMAJIBHBIX YCJIOBHM Tpyaa s paOOTHUKOB, 00€CIIEUMBAIOIIMX
3aIIUATY OT 3arpsI3HSAIONINX BEIIECTB, TAKUX KaK MbLIb U BPEIHBIE Ta30BblEe MPUMECH.
[IpuBoasTCS mHpUMEPHl MPUMEHEHUS COBPEMEHHBIX TEXHOJIOTMI BEHTWISIUUU U
(GunpTpal BO31yXa, a Takke 3QPEeKTUBHBIX CUCTEM KOHTPOJISl KauecTBa BO3/ayXa Ha
CTPOUTEIBHBIX 00BeKTax. Ocob0e BHUMAaHHME YJEIEHO BIUSHUIO KIMMATUYECKHX
YCIIOBHI M 0COOEHHOCTEN pabouuX MPOLIECCOB HA MapaMeTphl BO3TyXa.

KiroueBble cioBa: HOpMaIn3alys NapaMeTpoB BO3AyXa, BEHTWIALUS, (QUIbTpaLus,
OETOHHO-CMECUTEIIBHBIN Y361, 3arpsI3HAOIIME BEIIECTBA, OXPaHa TPya.

BBenenue

beToHHO-CMECUTENBHBIE Yy3/Ibl UIPAIOT BAXXHYIO POJIb B CTPOUTENIBHBIX IPOLECCAX,
OIHAKO HX DKCIUIyaTalus CONPsDKEHA C BBICOKMM YPOBHEM 3arps3HEHHUS BO3yXa
paboueii 30HbI. [IbUIb, XMMHUECKHE BEILECTBA M BPEIHBIE ra30Bbl€ MPUMECH MOTYT
OTPULIATENBHO BO3JICYICTBOBATH Ha 310POBbE pabOTHUKOB, CHIDKas
MIPOU3BOAUTENIBHOCTh TPYJd U YBEIUUYMBAsA PHUCK MPOQPECCHOHAIBHBIX 3a00JIEBaHUIA.
OnHuM U3 KIHOYEBBIX (PAKTOpOB oOecnedeHus: Oe30NacHbIX YCIOBHUM TpyAa SIBISETCS
HOpMaJIM3alys mapaMeTpoB Bo3ayxa pabodeil 30HbI.

[lenpro maHHOW paOOTHI SBISETCS aHAIM3 METOJOB U CPEICTB, MCIOIB3YEMBIX IS
HOpMAaJIM3AIMN TMapaMeTPOB BO3AyXa B OETOHHO-CMECUTENBHBIX Y3JIaX, a TaKKe
paccmoTpenue 3GGEKTUBHBIX TEXHOJIOTUH © 000pymoBaHusA s oOecreueHus
0e30macHbIX yCIOBUN PabOTHI.
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MeToabl HOpMAJM3ANMH TIAPAMETPOB BO31yXa
1. Benruasuus

OgHuM M3 OCHOBHBIX METOJOB HOPMaJIM3allMU KadecTBa BO3AyXa SIBISETCS
opranuzanus 3(QQPeKTUBHOM BEHTWIALUU B paboyeill 30He. BeHTWISAIMOHHbBIE
CUCTEMBbI MOTYT OBbITh €CTE€CTBEHHBIMHU MJIM MEXaHUYECKUMHU, B 3aBUCUMOCTHU OT
0COOCHHOCTEH CTPOUTENHHOrO mporecca. [ OeTOHHO-CMECUTEIbHBIX Y3JI0B
MIPEAMOYTUTEIHPHO HCIIOJIB30BAaHUE TPUHYAUTECIBHOW BEHTUJISIAN, KOTOPAs
MO3BOJIACT MOAJEPKUBATh ONTUMAIbHOE COOTHOIIEHHWE KHUCIOpOJa U
YIIEKUCIIOTO Ta3a, a TAKXKE YIAISATh 3arpsI3HSIOIINE BEIIEeCTBa.

2. ®uabTpanus Bo3ayxa

QOuUIbTPAIMOHHBIE YCTAHOBKH HCIIOJB3YIOTCSA I YAAJIEHUS MbUIM U JAPYTHX
TBEpABIX YaCTUL W3 BO31yXa. B OETOHHO-CMECHTENBHBIX y3/ax, I/
MpPOU3BOAUTCS paboTa C€ LEMEHTOM U JPYTMMHU [OPOIIKOOOpa3HBIMU
Marepuaiam, T[PUMEHEHHE BBICOKOA((PEKTUBHBIX (PUIBTPOB  IO3BOJISET
3HAYUTEIBHO CHU3UTh KOHIIEHTPALMIO MBUIA, YTO CIOCOOCTBYET YIYUYLIECHUIO
KayecTBa BO3/yXa B paboueil 30He.

3. O4YHCTKA OT ra3oBbIX 33FpH3HI/ITeJIeI7[

Jnst ymaneHus ra3oBbIX 3arps3HUATENICH, TaKMX KaK YIVIEKHCIBIM a3, OKHUCIbI
a3oTa W Jpyrde BpeIHBbIE BEIIECTBA, B OETOHHO-CMECHUTENIbHBIX Y3JIax
MPUMEHSIIOTCS CUCTEMBI abcopOIuu U aacopOuuu. ITh cuctemMbl d3(PEHEKTUBHO
OUHMIAIOT BO3JYyX OT BPEIHBIX MPUMECEH, 4YTO CHOCOOCTBYET CO3JaHUIO
0e30MacHbIX yCIOBUM 1Sl pAOOTHHUKOB.

4. PeryJiipHbIil KOHTPOJIb NAPAMETPOB BO31yXa

BaxkHpIM  3J€MEHTOM  HOpMaJM3alldd  MapamMeTpoOB  BO3JAyXa  SBISIETCSA
MOCTOSIHHBIA MOHMUTOPHUHI. JIJIsi KOHTpOJISI KOHILEHTpAIlMM TbUIM, Ta3a |
BJIQXKHOCTHU Ha OETOHHO-CMECUTEIBHBIX y37ax HCIIOJB3YIOTCS
CIEUHAIU3UPOBAHHBIE JAaTYUKU U CHUCTEMbl aBTOMAaTUYECKOTrO KOHTPOJIS,
KOTOPBIE TO3BOJISIIOT CBOEBPEMEHHO BBISIBUTH IPEBBILICHUE MPEIEIBHO
JOMYCTUMBIX KOHUEHTPALNI 3arpsI3HSIONINX BEIIECTB U aKTUBUPOBATh CUCTEMBI
BEHTWISIIIUU U QUIbTPALIUH.

Cpencrsa HOpMATU3ANUH TAPAMeTPOB BO3AyXa
1. CucreMbl BeHTHWISIIMU W KOHTHIIMOHHPOBAHHUS BO3yXa

Jist  mopaepkaHus — ONTUMalbHBIX TApaMeTpoOB  BO3JyXa B  OETOHHO-
CMECHUTENIBHBIX y37aX AaKTUBHO HCIIOJB3YKOTCS CHUCTEMbl BEHTWISILUU C
PEryJIMPOBKOM MOJAYX CBEXKETO BO3AYXA U yAAICHUS 3arPA3HEHHOTO.
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CoBpeMeHHbIE CHCTEMbl KOHAMIIMOHUPOBAHUS MOTYT 00€CIeunuBaTh HE TOJBKO
HOpMAaJIHM3aIUI0 TeMIEPaTyphl U BIAKHOCTH, HO U 3((EKTUBHYIO (QUIBTPALIUIO
BO3/yXa.

2. MoOunibHbIE U CTAMOHAPHBbIE OYHUCTHbIE YCTPOIiCTBA

JUig 3amuThl paOOTHUKOB OT BO3JAEWUCTBUS MBUIM M APYTUX 3arpsi3HSAIOLIMX
BEILIECTB B pabouell 30HE HCIOJB3YIOTCI MOOWUIIBHBIE OYHCTHBIE YCTPOWCTBA,
TaKMe KakK IMbLUIECOCHl MPOMBINUIEHHOIO THUIIA M YCTPOWCTBA MJIs JIOKAJIbHOU
BEHTWIIMHU. Takke TNPUMEHSIOTCS CTallMOHAPHBIE CHUCTEMbI (UIbTPAIUH,
KOTOpbIE padOTAIOT B PEXKUME IMOCTOSIHHOIO YAAJIICHHS 3arpsi3HIONIMX BEIIECTB
U3 BO3/yXa.

3. I/IHTeI‘pI/IPOBaHHbIe CHUCTEMbI aBTOMAaTHU3alluN

CoBpeMEHHbIE HWHTETPUPOBAHHBIC CHUCTEMbI aBTOMATH3aIlMM ITO3BOJIIOT B
peaTbHOM BpPEMEHHM OTCJIC)KHBATh TIapaMeTpbl BO3ayXa W 00ecreunBaTh
OTIEPAaTHBHOE BMEIIATEIILCTBO B CIIydae MPEBBIMICHUS JTOMYCTUMBIX HOPM. DTH
CHUCTEMBbI MOTYT aBTOMATHYECKH PEryJUpOBaTh PAOOTy BEHTWIAIMOHHBIX W
(GUIBTPAIIMOHHBIX YCTPOWCTB, TOAMCPKHUBAs ONTHUMAIbHBIC YCIOBUS JIJIS
padoTHI.

Bausinue ¢gakTopoB Ha mapaMeTpsl BO3AyXa B padoyei 30He
1. KnumaTu4yeckue ycJa0BHsA

Knumaruueckue ycinoBus, Takhe Kak TeMIEpaTypa U BIaXHOCTb, CYIIECTBEHHO
BJIMSIIOT Ha TIapaMeTphl BO3/lyXa B paboyeil 30He. B 3uMHuii neproa, Hanpumep,
HU3KHE TEMIEpaTypbl MOTYT MPUBECTH K CHIDKCHHIO 3(P(EKTUBHOCTH PabOTHI
CHUCTEM BEHTWISALIUU, B TO BpPEMsl KaK BBICOKHE TEMIIEpaTyphbl JIETOM MOTYT
CIOCOOCTBOBATh HAKOILJICHHUIO MBUTH U 3aTPSA3HSIONINX BEIIECTB B BO3TyXE.

2. Oco0eHHOCTH CTPOUTEIHLHOI0 MpoLecca

[Iporiecc mpuUroToBieHUs U 3aMeca OETOHA COMPOBOXKIAETCS BBIJICJICHUEM BTN
U Ta30B. KOHTpoib 3a WHTEHCHUBHOCTBIO 3THX IMPOIECCOB U MNMPUMEHEHHUE
COOTBETCTBYIOIIMX CHUCTEM HOPMAJIM3alMU BO3AyXa IMO3BOJISIOT CYIIECTBEHHO
CHU3UTbH BPETHOE BO3CHCTBUE HA 3/I0POBhE PAOOTHHUKOB.

3akJroueHue

ObecrnieueHne 0e30MacHBIX yCIOBUI TpyAa B OETOHHO-CMECUTENIBHBIX y3JaX TpedyeT
KOMIUIEKCHOTO TIOJXOAa K HOpPMaJIM3allud TMapaMeTpoB BO3AyXa. BeHTuisus,
bunbTpaMsl W OYMCTKA OT TAa30BBIX 3arps3HUTEICH WrparoT KIIOYEBYIO pOJIbh B
MOIICPYKAaHUH ONITUMANTBHBIX YCIOBUH A7 paboThl. COBPEMEHHBIE CHCTEMbI KOHTPOJIS
¥ aBTOMAaTH3alMU MO3BOJIAIOT d()(PEKTUBHO yMpaBIsATh Ka4eCTBOM BO3yXa, CHUKAs
PHUCKH JJIsl 30POBBSI paOOTHUKOB U TOBBIIIAsI MPOU3BOAUTEIBHOCTD TPY/Ia.
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Jlurepartypa

1. UBanoB, C. M. «Bentwniauus u GuibTpanus BO3IyXa B CTPOUTEIbHBIX
MIPOU3BOICTBEHHBIX OMeMIeHUsIX». MockBa: Ctpousnar, 2017.

2. Kysnenos, U. I1. «TexHomorum ouncTky BO3ayxa B IPOMBIIIIIEHHOCTH». CaHKT-
[TerepOypr: Ilonurex, 2018.

3. CunopoBa, H. JI. «Meronpl oxpaHbl TpyJa Ha CTPOUTENBHBIX OOBEKTaX».
ExarepunOypr: Ypanl'eo, 2019.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

YK-343.98

METO/IbI OGHAPYKEHMSI 1 CIIOCOBbI TIPOTUBOJAENCTBUSI
ABTOMATHU3UPOBAHHOMY CBOPY JAHHBIX C BEB-PECYPCOB

HNBanoB Anexcanap AmurpueBuy
ctyneHT kadgeapsl Mupopmarmonnas 6e3omacHocTh, MockoBckuid [TomuTexHnueckuit

NuctutyT
P®, MockBa

Kecesn Cepreii AjlekcaHApOBHY
HAaY4YHBIN pyKoBOAUTENb, MockoBckul [lonmmrexanuecknit UHCTUTYT
P®, MockBa

AHHOTAIIUA

C pa3BUTHEM TEXHOJOTUNA aBTOMaTH3allus cOOpa JaHHBIX C BeO-pecypcoB (BeO-
CKpEUNUHT) CcTajla aKkTyaJlbHOM NpoOJeMOM MJis BIIJIENIbLIEB CANTOB W HUHTEPHET-
pECypcoB, TIOCKOJBKY OHAa MOXET TMPUBECTH K yTeUKe KOH(MUICHIIMATBHOMN
uHQOpMaAIMM WM CHIDKCHHUIO KauecTBa TIpeloCTaBisieMbIX yciayr. B crartbke
paccMaTpUBaIOTCSI METOAbl OOHAPYKEHMsSI HECAHKIIMOHUPOBAHHOTO cOOpa JIaHHBIX,
BKJIIOYas aHanu3 Tpaduka, ucnosb3zoBanue CAPTCHA u moBeneHYECKUX aHAIIM30B.
Taxke  omucaHbl  CHOCOOBI  MPOTHUBOACUCTBUS  BEO-CKPEUIMHTY,  BKJIOYas
UCIIOJIb30BAHUE CHEIUATN3UPOBAHHBIX MPOrPAMMHBIX PEIICHUN M aJanTaiuio BeO-
CTpaHHUIL JIsl TPEAOTBPAIICHUS] aBTOMATU3UPOBAHHOTO cOOpa nH(popMaIu.

KuarwueBble ciioBa: BeO-ckpelnuHr, cOop AaHHBIX, kubepoeszonacHocth, CAPTCHA,
3ammTa Be0-pecypcoB, aBTOMATH3AITHS.

BBenenune

BeO-ckpelnuHr mnpeacTaBiasieT coOOM aBTOMATU3UPOBAHHBIA MPOILECC H3BIICUEHUS
nHopmaiuu ¢ BeO-pecypcoB. OH aKTUBHO HCIOJIB3YETCS JJIsi Pa3JIMUHBIX IIeJIeH,
BKJIFOYasi cOOp JaHHBIX JJIA aHAIN3a, MOHUTOPUHIA LIEH U UCCIEA0BaHUS KOHKYPEHTOB.
OpHako B HEKOTOPBIX CiIydasiX, OCOOCHHO €ciu cOOp JaHHBIX OCYUIECTBISIETCS 0e3
pa3pelleHus BiIaIebleB pecypca, ITO MOKET HapylllaTh IIpaBa Ha HHTEIIEKTYaJIbHYIO
COOCTBEHHOCTD U KOH(UICHIIMATIBHOCTb. s IpeOTBPALICHUS
HECaHKIITMOHUPOBAHHOTO BEO-CKPEUMIHTA BaXKHO pa3paboTaTh METOIbI OOHAPYKEHHUS U
3¢ PeKTUBHBIE CTTOCOOBI 3AITUTHI.

Lenpto  maHHOW  paboOTBI  SIBASIETCS ~ aHaUM3  METOJIOB  OOHaApyXeHUus
aBTOMATH3UPOBAHHOTO cOOpa JaHHBIX C BEO-PECYpCOB M PacCMOTPEHHUE CITOCOOOB MX
MIPEIOTBPALICHUS.
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MeToabl 00HAPY:KEeHUS ABTOMATH3HPOBAHHOTO CO0OpPA TaHHBIX
1. Anaau3 Tpaduka

Omun u3 HauOolsiee MOMYJSPHBIX METOAOB OOHApYyXKEHUs BeO-CKpermnuHra
3aKJII0YACTCSI B  MOHUTOPMHIE BXOJSIIET0O W  HCXOMSIIEro  Tpaduka.
Hcnons3oBaHne MHCTPYMEHTOB aHaiu3a Tpaduka TO3BOJISIET BBISBUTH
aHOMaJlMW, TaKWE KaK YacThle 3ampockl ¢ oaHoro IP-agpeca, uto sBisieTcs
XapakTepHbIM JJisi paboThl CKpeinepoB. Takke BaKHO OTCIIEKUBATh BpeMs
OTKJIMKa Ha 3alpocChl: aBTOMAaTUYECKHUE CKPHUIITBI YaCTO JEJAI0T 3alpochl 3a
3HAYUTETLHO 0o0Jiee KOPOTKHE TPOMEKYTKH BPEMEHH II0 CPAaBHCHHIO C
JEUCTBUAMH OOBIYHOTO TOJIb30BATES.

2. Ucnoas3oBanue CAPTCHA

CAPTCHA (Completely Automated Public Turing test to tell Computers and
Humans Apart) — 3To MeToj, KOTOPBIA IO3BOJISCT OTIMYUTH YEIOBEKa OT
nporpammel. BeG-pecypesl Moryt ucnons3oBatb CAPTCHA B kauecTBe
3alIMTHOTO MEXaHU3Ma MPH MOI03PEHUN HAa aBTOMATU3UPOBAHHbBIE 3aIPOChl. OHA
TpeOyeT OT IMOJb30BaTeNsl MPOXOXKICHUSI TECTa, HAmpuMep, B BHJE BBOJA
VICKQKCHHBIX CUMBOJIOB WJIA PEIIEHUS IPOCTHIX JIOTUUECKUX 3a/]a4, YTO CIIOKHO
BBITIOJTHUTD MPOTPAMMHBIM 00€CTICYECHUEM.

3. IoBeaeH4ecKHii aHAJIN3 MOJIb30BaTe el

CoBpeMeHHbIE CHUCTEMbl MOTYT HCIOJb30BaTh ITOBEICHUECKUN aHalu3 s
BBISIBJICHUSI HEOOBIYHOTO MTOBEJICHUS MOJIb30BaTeNIel, TAITUYHOTO ISl 00TOB. DTO
BKJIIOYaeT B ce0d OIEHKY KIMKOB Ha CTpPaHUIlEe, NEPEMEIICHUs] MBbIIIH,
BPEMEHHBIE TPOMEXYTKHM MEXKIYy JCUCTBUSIMH M JAPYrde IapaMeTphl.
AJNTOPUTMBI, OTCIEKUBAKOUIME IMOBEICHUE, MOTYT BBISIBUTH, KOTJa JIEUCTBUS
MOJIb30BATENISI HE COOTBETCTBYIOT TUIIMYHBIM NATTEPHAM, XAPAKTEPHBIM IS
pEABHBIX JIFOACH.

4. Aunaauns 3zarososkoB HTTP

B HexoTOphIX ciyuasx BeO-CKpeHmnepsl UCTIONB3YIOT OMpPEIeTICHHBIE 3ar0JI0BKU
HTTP, Takue xak "User-Agent", yToObl yKa3aTh, YTO 3ampoC ObLI BHITIOJHEH
IporpaMMHBIM oOecrieueHueM, a He Opay3epoMm. CHCTEMBI 3alllUTHI MOTYT
aHAJIM3UPOBATh OTU 3aroJOBKM MU (UIBTPOBATH IOJIO3PUTENIBHBIC 3aIMPOCHI,
KOTOPBIE MOTYT OBITh OTIPABIIEHBI C IOMOIIbIO OOTOB.

Cnoco0bl NPOTUBOIEHCTBUSA ABTOMATU3UPOBAHHOMY COOPY JaAHHBIX
1. Ucnoan3oBanue nunamudeckux URL-aapecon

OmanM u3 3 ()EKTUBHBIX METOJOB 3aIUTHI SIBISETCS M3MEHEHHE CTPYKTYPHI
URL-anpecoB, KOTOpbie colepKaT JUHAMUYECKH T€HEpUPYEMble MapaMeTphl.
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OT0 3aTpyIHSET 33/1auy BeO-CKpeinepam, OCKOJIbKY OHU HE MOTYT IIPEJCKa3aTh
npaBmwibible URL s u3Bnedenus uHOpManuu, 4yTo TpeOyeT MOCTOSHHOTO
OOHOBJIEHUS UX aJTOPUTMOB.

baoxuposka no IP-agpecy

B ciydyae oOHapykeHUsT MacCOBBIX 3ampocoB ¢ oxHoro IP-anpeca Biagenblibl
BeO-pecypcoB MOTYT BPEMEHHO WJIM MOCTOSHHO 3a0yokupoBath 3ToT [P-agpec.
Oto  gBIAETCA OPOCTBIM U 3(PPEKTUBHBIM  CIOCOOOM  OOpPBOBI €
aBTOMATHU3HPOBAaHHBIM COOPOM JaHHBIX, HO OH MOXET ObITh HEd(PPEeKTHBEH
IIPOTUB UCIIOJIb30BaHUS IIPOKCU-CEPBEPOB M VPN.

AnanTtanusi Bed-CTpPaHUIl JJIf 3a1UTHI OT CKPeHnuHra

Be6-cTpanuisl MOTyT OBITH aJaNTHPOBAHBI TAKMM 00pa30M, 4TOOBI 3aTPYIHUTH
cOop nanHbIX. Hanmpumep, naHHBIC MOYKHO CKPBITh 32 THHAMHUYECKUM KOHTCHTOM,
KOTOPBIA 3arpy’aeTcsi TOJBKO MOCJE BBINOJHEHUS ONMPEACICHHBIX JEHCTBUU,
TaKuX KaK KJIMK WJIA TPOKPYTKa CTpaHUIlbl. TakXke MOXKHO HCIOJb30BaTh
JavaScript ayis 3arpy3Ku KOHTEHTA, UTO 3aTPYAHUT €ro U3BJICUCHUE JIJIsi OOTOB,
HE TIOJI/IEP>KUBAIOIUX BBINMOIHEHUE JavaScript.

Hcnoab3oBanue API ¢ orpaHHYeHUSIMH 10CTYyIIA

BmecTo Toro 4To0b! pa3penats aBTOMaTUHYECKUI COOP JaHHBIX C BEO-CTPaHULIBI,
BIIAJENbIIBI CAUTOB MOryT npenoctaBuTh APl (mporpamMmubiii mHTEpdEc mis
B3aUMOJICUCTBUS), KOTOPBIM OYAET NPEeIOoCTaBIATh TOJBKO HEOOXOIUMYIO
MH(POPMAIMIO U TIPU 3TOM OTPAaHUUUT YACTOTY 3alIPOCOB U OOBEM JAHHBIX. DTO
IIOMOKET KOHTPOJIMPOBATh MCIOJb30BAHUE JAHHBIX M 3AIIUTUTH PECYPCHI OT
YpPE3MEPHON HArPy3KH.

Hcnonb30BaHue HHCTPYMEHTOB IJISl 3aIIUTHI OT 00TOB

CoBpemeHHbIE CHCTeMBI 3ammThl oT 0oToB, Takue kak reCAPTCHA, Bot
Protection wu gpyrue pemeHus, MOryT d3(PQGEeKTUBHO MPEIOTBPAIIATH
HECaHKIIMOHUPOBAHHBIA COOpP JIAHHBIX. DTH CHUCTEMbI aHATM3UPYIOT MTOBEICHHE
MIOJIH30BATENICH M UCIIOIB3YIOT CIIOKHBIC aJITOPUTMBI MAIITUHHOTO OOYJCHUS TS
OTIPENICIICHMUS, SIBJICTCS JIM MIOCETUTENh CaiiTa YeJIOBEKOM UITU OOTOM.

3akJIoueHue

ABTOMAaTH3UPOBAHHBIN COOP IAHHBIX C BEO-PECYPCOB SBISCTCA BAXKHOU MPOOIEMOH 1IsI
BIIAJICNIBIICB CAWTOB, MOCKOJBKY OH MOJKET HapyllaTh IpaBa Ha WHTEIUICKTYaJIbHYIO
COOCTBEHHOCTh W CHIJKATh MPOU3BOAUTEIBHOCTh BeO-pecypcoB. [yt 60prOBI ¢ BeO-
CKPEUITMHTOM HEOOXOJMMO HCIIOJIb30BaTh KOMILIEKCHBIM ITOJX0JI, BKJIFOYAOIIHMA
MOHUTOPUHT Tpaduka, aHanu3 MoBeneHus mosb3oBaTenei, BHenpenue CAPTCHA,
omoxkupoBky IP-ampecoB W uCIONBb30BaHWE aJaNTHBHBIX MEXAHWU3MOB 3alllHTHI.
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OddexTrBHas 3ammTa OT O0TOB ¥ ABTOMATHUYECKUX CKPUIITOB MTO3BOJIUT MOAIEPKUBATH
0e30macHOCTh BEO-pecypcoB U 00€CIEeUUT 3alIUTY JaHHBIX.

Jluteparypa

1. BoponoB, U. B. «lIporpammubie cpeacTBa 3allUThl OT BEO-CKPEUIUHTAY.
Mockga: buznec-Mudopm, 2018.

2. 3annes, A. B. «Meroapl 3aluThl OT aBTOMAaTHYECKOTO cOOpa JaHHBIX C BeO-
pecypcoBy. Cankt-IlerepOypr: [Tomurex, 2019.

3. Cmupnos, 1. A. «CoBpeMeHHbIE MOAXOABI K O0phOe ¢ OOTaMH B MHTEPHETEY.
Mocksa: Hayunsiit mup, 2020.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

VIIK-656.7

METO/JAbI OHTUMHN3ALIUU TPOLLECCOB YIIPABJIEHHUSA BO31Y LIHBIM
TPAHCIIOPTOM C ITIOMOIIbIO ABTOMATU3NPOBAHHbBIX CUCTEM

TI'opsiueB IOpuii AsiekceeBu4

ctynent, Cankr-IleTepOyprckuil rocy1apcTBEHHBIN YHUBEPCUTET TPaXKIaHCKON
aBuaruu uM. A.A. HoBukoBa

P®, r. Cankr-IleTepOypr

CoxkosoB Ouster ApkagbeBuY

Hay4YHbI PyKOBOJAMTENb, KaH. TeXH. HayK, CaHkT-IleTepOyprckuii rocy1apcTBEHHbBIN
YHHUBEPCUTET rpakJaHcKoi aBuanuu uM. A.A. HoBukosa

P®, r. Cankr-IlerepOypr

AHHOTaNUA

CoBpeMEHHBIE TEXHOJIOTUM aBTOMATHU3AIMU CYIIECTBEHHO M3MEHAIOT IPOIECChHI
yIpaBJICHUS BO3AYIIHBIM TPAHCIOPTOM, MOBBIMIAsA A(HPEKTUBHOCTh, OE30MACHOCTh M
TOYHOCTB pabOTHI AaBUAIIMOHHBIX KOMITAHUH U a3poropToB. B cTaThe paccMaTpuBaroTCs
METO/Ibl ONTHUMHU3AIIUM TMPOIIECCOB YIPABICHUS BO3AYIIHBIM TPAaHCIIOPTOM, BKJIIOYAs
HCIIOJIb30BAaHNE AaBTOMATH3UPOBAHHBIX CHUCTeM ympaBieHus mojeramu (ACVYII),
CUCTEM YMpABJICHUS JIBUKEHUEM BO3JIYIIHBIX CYJIOB, a TaKXe HWHCTPYMEHTOB IS
aHajM3a U MPOTHO3UPOBAHUS BO3AYIIHOTO Tpaduka. [IpuBeneHsl mpuMephl YCIEIIHOTO
MPUMEHEHUSI TaKUX CHUCTEM B ABHUAIIMOHHOM OTpaciu, a TaKXKe MEPCIEeKTUBBI UX
Pa3BUTHSL.

KaruyeBble c1oBa: BO3AYIIHBIA TPAHCIOPT, ABTOMATU3UPOBAHHBIE CUCTEMBI
YIPaBIEHUs, ONTUMHU3ALMs IPOLECCOB, YIPABICHHUE II0JIETAMH, IPOTHO3UPOBAHUE
BO3JIYIIHOTO TpadrKa, aBUalMOHHAsI 0€30MaCHOCTb.

BBenenue

B MMOCJICAHUC ACCATHIICTUA aBHAIIMOHHAA OTpaACilb IICPCIKHMBACT 3HAYHUTCIBHBIC
HU3MCHCHMU:, O6YCJ]OBJI€HHI>I€ Pa3BUTHCM TEXHOJIOT UM dBTOMAaTHU3allnu. COBpeMeHHBIe
CUCTCMBI YIIPABJICHHA BO3AYIIHBIM TPAHCIIOPTOM ITO3BOJIAKOT 3HAYUTCIIBHO YIYUIOUTDH
IIPpOLCCCHI INTAHUPOBAHUA, KOOPpAHMHAIINKU 1 KOHTPOJIA, 4 TAKIKC IIOBLICUTH 0e301acHOCTh
N CHU3UTH OIICPAIMOHHBIC PACXOIbI. OI[HI/IM 13 BaXXHEUIIINX HaHpaBHeHI/IfI ABJIACTCA
OIITUMH3alIWs TIPOUCCCOB YIHPABJICHHUA BO3AYIIHBIM TPaHCIIOPTOM C IIOMOMIBIO
ABTOMATHU3UPOBAHHBIX CHCTEM, 4YTO IIO3BOJIACT PCIIATh 3aJlad4vM KaK Ha YPOBHC
aBHaKOMHaHHﬁ, TaK 1 Ha YPOBHC YIIPABJICHNA BO3AYIIHBIM JIBUKCHHCM.
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HCJIBI-O HaCTOHHleI\/’I pa6OTI>I ABIIACTCA aHAJIN3 MECTOA0B H TCXHOJIOI“PIIZ, IMPHUMCHSACMBIX
IJis1 ONITUMHU3AlIMU  IIPOLUCCCOB  YIPABJIICHUA BO3AYIIHBIM TPAHCIIOPTOM, a TaKIKC
M3Y4YCHHC IIOTCHIMAIAa aBTOMATU3HUPOBAHHBIX CUCTEM YIIPABJICHUSA B 3TOM 00JIaCTH.

MeToapl ONTUMH3ANMH YNPABJEHUS] BO3AYUIHHIM TPAHCIOPTOM € MOMOUIbIO
ABTOMATH3HPOBAHHBIX CHCTEM

1. ABTOMATH3HpPOBAaHHBbIE CHCTEMBbI ynpasJjenus nojeramu (ACYII)

ACVYII no3BOJSIIOT 3HAYUTEIBHO YIYUYIIUTh TOYHOCTh IUIAHUPOBAHUS IOJIETOB,
UX KOOPJIMHALUIO U KOHTPOJIb. DTH CHCTEMbI OCYIIECTBISIOT COOp M aHaIu3
JaHHBIX O TEKYIIEM COCTOSIHUM BO3AYLIHOTO Tpaduka, MIPOrHO3UPYIOT
BO3MOXHBIE 33JI€PKKH, ONTUMU3HPYIOT MapLIPYTHI MIOJIETOB U PaclpereslCHue
BO3IYIIHBIX CYyJOB IO pekicaM. OTO 3HAYMTEIBHO CHM)KAE€T BEPOATHOCTH
YeJIOBEYECKMX OIIMOOK, a TaKKe MOBBIMIAET 3PPEKTUBHOCTh HCIIOJIb30BAHUS
BO3JyIIIHOTO IIPOCTPAHCTBA.

2. Cucrtembl ynpaJjieHusi Bo3aylHbIM JBu:keHuem (CYB/I)

Cucremsl ynpaBlIeHHs BO3AYLIHBIM JIBHJKEHHEM II03BOJIIIOT OTCIIEKUBAThH
MECTOIIOJI0KEHUE BO3IYLIHBIX CYJI0B B pEAIbHOM BPEMEHHU, KOHTPOJIUPOBATH UX
IBWKEHUE B BO3AYLIHOM IPOCTPAHCTBE U MPEIOTBPAILATH BO3MOKHBIC
CTOJIKHOBEHM:. BayKHOW 3a1a4eil ABIIICTCA ONTUMHU3ALMS MapLIPYTOB, KOTOpas
BKJIFOYAET B €05 COKpPAILEHNE BPEMEHH N10JIETa, yMEHBIIEHUE TOIUIMBHBIX 3aTPAT
U TOBbIIEHUE Oe30MmacHOCTU. ABToMartusupoBaHHble cuctemMbl CYBJl Moryt
paboTaTth B YCIOBUAX BBICOKON 3arpyK€HHOCTH BO3IYIIHOIO IMPOCTPAHCTBA,
HOBBIIIAs IPOIYCKHYIO CHOCOOHOCTh M CHUXAasi BEPOSITHOCTD 3aJIEPIKeEK.

3. MHcTpyMeHTHI MPOrHO3MPOBAHUS BO3AYIIHOTO Tpaduka

[Iporuo3upoBaHue BO3yIIHOTO TpauKa SBISETCS BAXKHOM YaCThIO YIIPABIEHUS
BO3JYIIHbIM JIBH>KEHHEM. CHCTEMbl, HCIOJIb3YIOLUIUE AJITOPUTMBI MAIIMHHOTO
0o0Oy4eHHs] U HCKYCCTBEHHOTO WHTEJIEKTa, MOTYT aHaJIM3UPOBaTh JaHHBIE O
MAaCCAXKUPOIOTOKE, TOTOJHBIX YCIOBHUSX, a TaKXe [aHHbIE O MPEIbLIYLIUX
pelicax JJig TOYHOro peicKa3aHus OyyIuX TEHACHIMI B BO3AYLIHOM TpaduKe.
OTO TO3BOJISIET ONTUMU3UPOBATH PACHUCAHUS PEHCOB M MHHUMHU3UPOBATH
3aJIEPIKKH.

4. OnTuMH3aNuA JIAHUPOBAHMS U KOOPAUHAIIMU peiicoB

CoBpeMeHHBIE aBTOMATHU3UPOBAHHBIE CHCTEMbI TO3BOJISIIOT aBHAKOMITAHHUSIM
0osnee 3(hPEeKTUBHO IIAHUPOBATh PACHIUCAHUSI PEHCOB, YUYMUTHIBAS TEKYIIHE U
MPOTHO3UPYEMbIE YCIOBHS. DTH CHUCTEMBbl MOTYT aBTOMAaTHUYECKU H3MEHSTb
MapIIpyThl M BpeMsl OTIpPaBJICHHUS B CIy4ae BO3HUKHOBEHHUS HEOKUIAHHBIX
3aJIep’KeK UM U3MEHEHHSI IOTOAHBIX YCIIOBHUH.
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Cucrema TakXke MOXKET TMpeaiaratb  ONTHMAJIbHBIE  PEIICHUS IS
nepepacnpeieliCHus] BO3MYIIHBIX CYIOB MEXIy peiicaMu, MUHUMH3UPYS
IIPOCTOMU U TMOBBIIIAS 001TYI0 A3 (PEKTUBHOCTH ONIEpaIUid.

5. Hcnoab3oBanne OecnuIOTHBIX JieTaTeJbHbIX anmapatoB (BIIJIA) pas
MOHHUTOPHHIA BO3AYIIHOT0 Tpaguka

B nocnegnee Bpemss IS KOHTPOJS BO3AYIIHOTO Tpaduka Haydaid
HCIIONIb30BaThCS OECHUIIOTHBIE JieTaTenbHble ammapaTthl. BIIJIA ocHameHsl
Pa3IMYHBIMH JAaTYUKaMU U KaMepamH JJi1 MOHUTOPUHTA COCTOSTHUS BO3TYIITHOTO
MPOCTPAHCTBA, B TOM YHUCJE JJi1 OOHAPYKEHUS BO3MOXKHBIX MPENSATCTBUM IS
aBUAIMOHHOTO JBIKEHUsS. Takue cucTeMbl MOTYT HHTETPUpPOBATHCS B Oosee
[IMPOKUE aBTOMATU3WPOBAHHBIE CUCTEMBI YIIPABJICHUS BO3AYIITHBIM JIBIXKEHUEM,
yiydiiasi 6e30macHoCTh M 3 (PEKTUBHOCTH PaOOTHI.

HpenMymeCTBa HCIIOJB30BAHUA ABTOMATU3HPOBAHHBLIX CHCTEM B YIPaBJCHHUH
BO3YIIHBIM TPAHCIIOPTOM

1. IoBbIlIeHUE 0€30MACHOCTH

ABTOMaTH3UPOBAHHBIE CHCTEMbl YINpPABICHHUS MOJE€TaMH U  BO3IYLIHBIM
IBMKCHUEM 3HAYUTEIBHO YMEHBIIAIOT PUCKH YEJIOBEYECKHX OLIMOOK, YTO
HanpsMYIO MOBBIIIAET 0€30M1aCHOCTh BO3IYIIHOTO TpaHcnopTa. PeanbHoe BpeMs
00paboTKu MH(pOpPMAIMK TO3BOJISET OBICTPO pearupoBaTh HAa BO3HUKAIOIIHE
yrpo3bl U NPEJOTBPAIIATh MOTEHIIUAIbHbIC UHIUICHTHI.

2. CHHM:KeHHe ONEPpANUOHHBIX 3aTpaT

OnTtuMmuzamuss  MapmipyToB M yIpaBlIeHHE TpapuKkoM C  IOMOIIBIO
ABTOMATU3HUPOBAHHBIX CHCTEM II03BOJISIET CHU3UTHh TOIUIMBHBIE PACXOJbI,
YMEHBIIUTh BpPEMSI B NMyTH W CHU3UTh HArpy3Ky Ha MNUJIOTOB M HA3EMHBIN
MEepCOHaN. ITO MPUBOJUT K 3HAYUTEIBHOMY CHHXKEHUIO ONIEPALIMOHHBIX 3aTpar
aBHMAKOMITaHUM.

3. YBeiinueHHe NPONYCKHOM COCOOHOCTH BO3YLIIHOIO MPOCTPAHCTBA

CoBpeMeHHbIE CHCTEMBI TO3BOJSIOT Oojee 3(PQPEeKTUBHO pacnpenensiTh
BO3YIIHBIN TpauK, MpeAOTBpaIas ero Neperpy3Ky 1 MUHUMHU3UPYS 3aeP>KKU
percoB. ITO COCOOCTBYET YBEIIMUCHUIO MPOITYCKHOM CITOCOOHOCTH BO3AYIITHOTO
MIPOCTPAHCTBA, YTO OCOOEHHO BaXKHO B YCJOBHSX IMOCTOSIHHOTO POCTa 4YHCIIa
pEMCoB.
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4. YayuuieHue KadecTBa 00CaTY:KHUBAHHUS MACCAKUPOB

ABTOMAaTH3aIMs TPOIIECCOB YIPABIEHUS pelcaMU CIIOCOOCTBYET YIIyUIIEHUIO
TOYHOCTH PACIUCAHUN U CHW)XEHHUIO KOJUYECTBA 3aJIEPKEK, UYTO HAMPIMYIO
CKa3bIBACTCSl HA YJIOBJIETBOPEHHOCTH MAacCCaXUPOB. bhICTpoe pearupoBaHue Ha
W3MEHEHUS TTO3BOJISIET MUHUMHU3HPOBATh HEYI0OCTBA IS TACCAKUPOB.

3akijIroueHue

ABTOMAaTHU3UPOBAHHBIE CUCTEMBI YIPABJICHUS BO3IYIIHBIM TPAHCIOPTOM OTKPBIBAIOT
HOBBIE BO3MOKHOCTH JJIsl ONTHUMHU3AIMK TPOIIECCOB B ABMAIIMOHHOM OTpaciu. OTu
TEXHOJIOTHH TTO3BOJISIFOT MOBBICUTH 0€3011aCHOCTh, 3D (PEKTUBHOCTH U TOUHOCTH PabOTHI,
a TaKXKe CHU3UTH ONEpalMOHHBbIE 3aTpaThl. [I[pUMeHEHHe Takux CHUCTEM IOMOTAET
ABUAKOMITAHUSIM U CIIY)KO0aM yMpaBJIeHUs] BO3IYIIHBIM JABUKEHUEM CIPAaBISATHCSA C
pacTymuMu o0beMaMu  BO3AYHIHOTO Tpaduka, oOecrieunBas Oe30macHoe U
CBOEBPEMEHHOE BBINOJIHEHUE PEHCOB.

B Oynymem MOXHO OXuJaTh JajldbHEHIIee pPa3BUTHE TaKHUX CHUCTEM, BKIIOYAS
MHTETPALNI0 UCKYCCTBEHHOTO MHTEIUIEKTa U IPOTHO3UPOBAHUSA, YTO OTKPOET HOBBIE
TOPU3OHTHI I ONITUMU3ALIAN IIPOLIECCOB YIIPABICHUS BO3YLIHBIM TPAHCIIOPTOM.

Jlureparypa

1. I'puropeeB, A. B. «ABTOMaru3amus yHpaBJICHHS BO3IYIIHBIM JIBHKECHHEM).
Mocksa: ABuanpecc, 2017.

2. IlerpoBa, O. U. «Onrtumuzamusi MPOIECCOB B aBHAIIMOHHOW OTpPaciv ¢
UCIOJIb30BaHUEM  HMH(OpManMOHHBIX  TexHojoruit».  Cankt-IletepOypr:
ITomutex, 2019.

3. Kysuenos, M. B. «IIporHo3upoBanue BO3aylnHOTO Tpaduka ¢ UCTIOIb30BAHUEM
MaIMHHOTO 00y4eHus». Mocksa: Hayunsrit mup, 2020.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

VIIK-621.91

METO/IbI TOBBIINEHUS N3HOCOCTOMKOCTHA OBOPYJJOBAHUS
I'PYHTOHACOCHBIX YCTAHOBOK 3EMJIECOCOB

CrpeabuoBa EBrennst Hukosiaesna
MarucTpant, CHOUPCKUI rOCyJapCTBEHHBIN YHUBEPCUTET BOAHOTO TPAHCIIOPTA
P®, r. HoBocubupck

bapanosa Haranbsa BiaagumupoBHa

HAyYHBIA PYKOBOJIUTENb, KaH. SKOH. HAyK, A01EeHT, CHOUPCKUI TOCYIapCTBEHHBIN
YHUBEPCHUTET BOJAHOTO TPAHCIIOPTA

P®, r. HoBocubupck

AHHOTaIUA

['pyHTOHACOCHBIE YCTAHOBKH 3€MJIECOCOB UTPAIOT KIIFOYEBYIO POJIb B CTPOUTENIBCTBE U
pa3paboTKe BOJOEMOB, OJHAKO OHHM TOJABEPKEHbI MHTEHCHUBHOMY H3HOCY M3-3a
BO3/ICICTBUSI aOpa3uBHBIX MaTepuagoB. B crTatbe paccMaTpUBAIOTCS METOJIbI
TIOBBIIIIEHUS W3HOCOCTOMKOCTH OOOpYAOBaHHUS, HCIIOIb3YEMOI0 B TPYHTOHACOCHBIX
YCTAaHOBKAaX,  BKJKOYAs  MCIOJIb30BAHWE  HOBBIX  MaTepUaliOB,  YJIyYIICHUE
KOHCTPYKTHUBHBIX PEIICHHWHA U TPUMCHEHHE COBPEMEHHBIX TEXHOJIOTHH 00paboTKH
noepxHocTel. OLeHEHbl TPEUMYILECTBA U HEJIOCTATKU PA3JIUYHBIX METOOB 3AIIUTHI
OT HW3HOCA, a TAaKXKe IMPEACTABICHbl MNPUMEPHI HX TMPUMEHECHUS B MPAKTHUKE
AKCILTyaTallu 36MJIECOCOB.

KiiroueBble ci0Ba: TpyHTOHAaCOCHBIE YCTAHOBKH, W3HOCOCTOMKOCTb, MaTepUalbl,
abpa3uBHOE BO3JICHCTBYE, 3aIIUTHBIC MOKPHITHS, 3€MJIECOCHI, IKCILTyaTaIlusl.

BBenenune

['pyHTOHACOCHBIE YCTAaHOBKH 3€MJIECOCOB HCIIOJIB3YIOTCS ISl TIEpEeMEIleHUs] TPYHTa,
BOJIbI M JAPYTHX JKHJIKUX CMECEH B Pa3MYHBIX CTPOUTEIBHBIX W TOPHOIOOBIBAFOIIIMX
orpaciax. OgHAKO TOCTOSHHOE B3aMMOJEHCTBHE C aOpa3sMBHBIMU MaTepHalIaMH,
TaKMMHU KaK TIECOK U TPaBHii, MPUBOAUT K OBICTPOMY M3HOCY JIIEMEHTOB 000PYIOBAHHUS.
O10o cHmkaeT 3(PGEeKTUBHOCTh PAa0OTHI M YBEIWYUBAET 3aTpaThl Ha TEXHUYECKOE
00CITy’)KUBaHUE U PEMOHT.

[enbto HacTosIIEH pabOTHI SBISETCS aHAJIU3 METOOB MOBBIMICHUS U3HOCOCTONKOCTH
000pyZI0BaHUsI TPYHTOHACOCHBIX YCTAaHOBOK 3E€MJIECOCOB, BKJIIOYAs HCIOJIb30BAHUE
COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJOTUM, a TaAK)KE UX BIUSHUE HA JOJITOBEUYHOCTH U
AKCIUTyaTaIllMOHHBIC XapaKTEPUCTUKN 000pYT0OBaAHUS.
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Metoapl NOBBIIEHHS HM3HOCOCTOMKOCTH 00OPYI0BAHMSA TPYHTOHACOCHBIX
YCTAHOBOK

1. Ucnoab30BaHHe U3HOCOCTONKUX MaTEPUAJIOB

Onnum u3 Hambosee 3(HEKTUBHBIX CIOCOOOB MOBBIMIEHUS WU3HOCOCTOMKOCTH
ABJISIETCA MPUMEHEHHE BBICOKOKAYECTBEHHBIX M3HOCOCTOMKUX MATEPUAJIOB IS
M3TOTOBJICHHSI Pa0OYMX OPraHOB M JETaJIell TPYHTOHACOCHBIX YCTaHOBOK. Jliis
ATOr0 HKCIHOJNB3YIOTCS CHEUalbHbIE CIUIABbI HA OCHOBE XpOMa, MOJIMOJEHA,
BOJIb(PpaMa, KOTOphIe 001a/1al0T BBICOKOM COMPOTUBISIEMOCTHIO K a0pa3uBHOMY
u3Hocy. B wacTHOoCTH, cTanb ¢ J00aBiIE€HUMEM XpoMa U HUKENS 3HAYUTEIBHO
YBEJIMUUBAET CPOK CIYKOBI pabounX yacTel 3eMJIeCOCOB.

2. HaHeceHue 3alIIUTHBIX MOKPBITHIA

HaneceHne cnenuanbHbIX H3HOCOCTOMKHUX MOKPBITUN Ha paboyue MOBEPXHOCTU
3€MJIECOCOB SIBJISIETCS €Ile OJHUM 3(PGHEKTUBHBIM METOJIOM 3allUThl OT U3HOCA.
Cpenu HanboJ1e€e MOMyJISAPHBIX TEXHOJIOTHMH MOKHO BBIIETUTh:

o JIEKTPOIPO3HOHHYIO 00padoTKy, KOTOpast CO3/1a€eT
BBICOKOKQYE€CTBEHHBIE IMOKPBITHUE C BBICOKOW TBEPAOCTHIO.
o Tepmoaudgysnonnoe HallbLICHHE, KOTOpOE oOecrieynuBaer

PABHOMEPHOE pacCIIpeeIeHUE 3alUTHOTO CJI0S 10 BCEH ITOBEPXHOCTH.

o HamnblieHue yriiepoaHbiX 1 TATAHOBbIX NOKPBITHH, KOTOPBIE CHUKAIOT
KO3(DPUIIMEHT TpPEeHHUsT W YBEIWYUBAIOT CTOMKOCTh K BO3JIEUCTBUIO
arpecCUBHBIX JKUJKOCTEN U aOpa3UBHBIX YACTHII.

3. Ucnmoab30BaHHE MOJTUMEPHBIX MATEPHAJIOB

B nmnocnegnee Bpems s 3alIUThl  00OPYJOBaHUA OT M3HOCA UIIMPOKO
MIPUMEHSIOTCS TIOJIMMEPHBIE MAaTepHalbl, TAaKUE KaK IOJMYPETaHOBBIE U
AMOKCHUJIHbIE TOKPBITUS. DTU MaTepuanbl 00Jalal0T OTIMYHOM CTOMKOCTBIO K
XUMUYECKOMY BO3ICHCTBHIO M MEXaHUYECKOMY H3HOCY. OHH TaKXe HMEIT
0oJjiee HU3KYI0 CTOMMOCTH 10 CPABHEHHUIO ¢ METAIMYECKHMHM CIIJIaBaMH, YTO
JenaeT ux 00Jee SJKOHOMUUYECKH BBITOJHBIM BEIOOPOM B HEKOTOPBIX CIyYasix.

4. Moandukanus KOHCTPYKIUH pad0yuX OPraHoB

Moaudukanuss KOHCTPYKIIMM pabOYMX OpPraHOB, TaKUX KaK HACOCHBIC
KOMITOHEHTBI M JIOTIATKH 3€MJIECOCOB, MOJKET CYIIECTBEHHO MOBBICHTH HX
M3HOCOCTOMKOCTH. DTO BKIIIOUAET B cE0S M3BMEHEHHNE TEOMETPUN pabOUHX YacTen
JUTSI YMEHBIIIEHUSI MTHTEHCUBHOCTHU a0pa3uBHOTO M3HOCA, a TAKKE UCIIOIh30BaHUE
VIUIOTHUTETBHBIX ~CHUCTEM, KOTOPhIE IIOMOTAIOT CHIDKATh BO3JICHCTBHE
aOpa3MBHBIX MAaTEPUAIOB HA JIETAIH 000PYI0BaHMUSI.
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5.

HpnMeHeHne CUCTEM CMa3KH U OXJIAKIACHUSA

O¢ddexTuBHAT cucTeMa CMa3Kd M OXJXKICHHUS pabodyMxX OpPraHoB W JeTanel
TPYHTOHACOCHBIX YCTAHOBOK IMOMOTAaeT CHU3UTh M3HOC 32 CUET YMEHBIICHUS
TpeHus u neperpesa. CoBpeMeHHbIE CUCTEMBI BKIIIOYAIOT B ce0s1 aBTOMATUYECKOe
perynupoBaHHe  TOJaud  CMa304HbIX MaTepuajoB M  HCIHOJIb30BaHUE
aHTU()PUKIIMOHHBIX TOKPBITUH, KOTOPbIE YMEHBIIIAI0T U3HOC U MPOJUIEBAIOT CPOK
CITyKOBI IeTaCH.

IIpenmyiecTBa U HEJOCTATKH METOA0B

1.

Hcnoabn3oBanue H3HOCOCTOMKHX mMaTrepuajioB

IIpenmymecTBa: 3HAUYUTENHLHOE YBEIMUYEHHUE CPOKa CIY>KObI 000pYIOBaHUA,
CHUKEHHE YaCTOTHI PEMOHTOB.
HenocraTkm: BbICOKass CTOMMOCTh MAaTE€pUANIOB, HEOOXOAUMOCTb HaTUYUS
CHEIUMAIN3UPOBAHHOTO 000pYAOBaHUS I 00pabOTKH.

HaneceHmne 3alMTHBIX HOKpblTI/Iﬁ

IpenmyinecTna: yIIy4IIeHUE AKCIUTYaTallMOHHBIX XapaKTEePUCTHUK,
3HAQYUTEIBLHOE CHM)KEHHUE U3HOCA TMPU CPABHUTEIBHO HU3KOW CTOMMOCTH.
HenocraTtku: HEoOXOAMMOCTh MEPUOJUYECKOTO OOHOBJICHUSI TOKPBITUH,
TPYAOEMKOCTH MPOILIecCa HAHECEHHUS.

Hcnoan3oBanue MOJIMMEPHBIX MaTE€pHUaI0B

Hpel/IMyHIeCTBaZ HHU3Kas1 CTOUMOCTBD, IMpOCTOTA HaHCCCHMUI.
He)IOCTaTKl/IZ OorpaHM4CHHas JOJIT'OBCYHOCTH B TAKCIIBIX YCIIOBHUAX
OKCILTyaTallui, 9yBCTBUTCIIbHOCTD K BBICOKOM TCMIICpATypC.

Moandukanus KOHCTPYKIMU pad0o4ynX OPraHoB

IlpeumymecTBa:  CHWKEHHWE  WHTEHCHBHOCTH  HW3HOCA,  TOBBIIICHUC
a3 pekTUBHOCTH paboThI.
Henocratku: TpeOoOBaHWE K TMPOCKTUPOBAHWIO HOBBIX WM H3MEHEHHBIX
KOMITOHEHTOB, YTO MOXET OBITh JOPOTO U TPEOOBATH BPEMEHHU.

HpI/IMeHEHI/Ie CHUCTEM CMa3KH U OXJIAKIACHUA

IIpenmymecTBa: yiayunieHue padoTbl 000pyAOBaHUS, CHUKEHUE TEMIIEPATYPbI
u TpeHwus, MOBBIIICHHUE U3HOCOCTOMKOCTH.
HenmocraTku: 1ONOIHUTENBHBIE SKCILTyaTallAOHHBIE PACcXObl, HEOOXOAUMOCTh
PETYJISPHOTO 0OCITYKUBAHUS CUCTEMBI.
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3akJIoueHue

JIisi  TIOBBITIIEHUS M3HOCOCTOMKOCTH O00OPYIOBaHUS TPYHTOHACOCHBIX YCTAaHOBOK
3eMJIECOCOB HEOOXOJIMMO MPUMEHATh KOMIUIEKCHBIA MOJXO0J, KOTOPBIM BKJIIOYAET B
ce0sl HUCIMOJIb30BAHUE BBICOKOKAYECTBEHHBIX MAaTEPHAJIOB, BHEAPEHHE HOBBIX
TEXHOJIOTUM TOKPBITHS, MOAU(DUKAIMI0O KOHCTPYKUUMU U 3(P(HEKTUBHBIE CHUCTEMBI
CMa3KH U oxJaxaceHus. [[puyMeHeHne TakuxX METOIOB MO3BOJISIET 3HAYUTEIIBHO CHU3UTD
AKCIUTYaTallMOHHBIE 3aTPaThl, MOBBICUThH HAJIEAKHOCTh U CPOK CIYKObI 000PYA0BaHUS.

IlepcriekTHBBI  JAnbHEWIIETO PA3BUTHS BKJIIOYAKOT YIYUYLICHUE CYIIECTBYIOLIUX
MAaTEpUAIOB W TEXHOJOTHWM, a TAaKK€ BHEIPECHUE HMHHOBALMOHHBIX PEIICHUMU I
3a1UThl 000PYA0BaHUsS OT a0Pa3MBHOIO U3HOCA B YCIOBUSAX MOBBIIIEHHBIX HAIPY30K.

Jlurepartypa

1. UBanoB, M. B. «/3HOCOCTOWKOCTh CTPOUTENBHBIX MaluWH». MoOCKBa:
Crpoiuznar, 2018.

2. KoznoB, A. B. «I'pyHTOHAacOCHbIE YCTaHOBKH M WX OJKCIutyaTamms». CaHKT-
[TerepOypr: I'mapotex, 2020.

3. JleBun, II. C. «CoBpeMeHHBIC METOABI 3AIIUTHl O0OPYIOBAaHUS OT H3HOCAY.
Texnuk, 2019.
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N7 HAYKA 1 MUPOBO33PEHUE

V]IK-631.4

@ HAYUYHBIA ) KYPHAJI

METO/Ibl PEKYJIbTUBAIIMA 3EMEJIb MECTOPOXKJIEHUI KPAMHEIO
CEBEPA

bopucenko AHHa AHJpeeBHA
MarucTpaHT, TIOMEHCKUI MHIYCTPUAIbHBIN YHUBEPCUTET
PO, r. Tromenb

3axaposa Ejiena BukropoBHa
Hay4YHBIM pPYKOBOJMTEIb, TOLUEHT, TIOMEHCKUI NHYCTPHUAIbHbBI YHUBEPCUTET
P®, r. TromeHb

AHHOTALMSA

PekynbTuBanus 3eMenb, HapyIIEHHBIX B pe3yJbTaTe pa3pabOTKH MECTOPOXKACHUM Ha
Kpaitnem CeBepe, mnpencraBiasieT coOOH CIOXKHBIH W MHOTOTPAaHHBIM Ipolecc,
BKJIIOYAIOIIUN BOCCTAHOBJIEHHUE DKOCHCTEM M CO3JAHUE YCTOMYMBBIX YCIIOBHM JIS
JaIbHEHIIIETO HWCTOJIB30BAaHUSI TEPPUTOPUHU. B cTatbe paccMOTpPEeHBI COBPEMEHHBIE
METOJIbI  PEKYJIbTHBAIMH, TPUMEHSIEMBIE B YCIOBHSIX CYpOBOTO KiIWMara |
0COOCHHOCTEH MECTHBIX 3KOocucTeM. [IpuBeseHbI MpUMEpPHl YCIEIIHBIX MPOEKTOB IO
BOCCTAHOBJICHUIO  PACTUTEIBHOCTH,  YIYYIICHHIO  IIOYBEHHBIX  YCIOBUH U
OMOJIOTUYECKON peaduiuTauuu 3eMellb. PaccMaTpuBalOTCs Takke NpoOieMbl U
MEPCTIEKTUBHI JATLHEHIIIETO COBEPIICHCTBOBAHUS TEXHOJIOTUI PEKYIbTUBAIIHH.

KuarwueBble ciioBa: pekyJIbTHBaLUs, 3€Mu, MecTtopoxkiaeHus, Kpaitnuii Cesep,
DKOCHCTEMA, BOCCTAHOBIICHHE, MIOYBBI, PACTUTEIBHOCTb.

BBenenue

Kpaithuii CeBep Poccuum m Apyrux CeBEpHBIX PETMOHOB MHUpa CIIABUTCS CBOUMH
YHUKaJIbHBIMU  MPUPOAHBIMU  PECypcaMH, OJHAKO MHTEHCUBHAas pa3zpaboTka
MECTOPOXKIECHUN YTIIE€BOJOPOIOB, IIOJE3HBIX HMCKOIAEMBIX W JPYTMX IIPUPOIHBIX
PECYPCOB TIPUBOJUT K CEPHE3HBIM 3KOCHUCTEMHBIM HapylIeHUsM. BoccTaHoBieHUE
3eMellb, HApPYIICHHBIX TOPHOJOOBIBAIOMIE M  CTPOUTEIBHOM JESITENbHOCTHIO,
CTAHOBHUTCSI BAXKHOW 3aJa4€d B KOHTEKCTE YCTOMYMBOTO MPUPOAOIOIB30BaHUA H
OXpaHbl OKPY’KAIOLIEH CPEBI.

[lenpt0o naHHOW pabOTHl SBISETCS aHAJIU3 METOJOB PEKYJIbTHBAIMUA 3E€MEIb
mectopoxaeHuii  Kpaitnero CeBepa, BBISIBICHHE OCOOCHHOCTEH TMPUMEHEHUS
TEXHOJIOTHI B YCJIOBHSIX PETHOHA M OIICHKA TMEPCIIEKTUBHBIX HAIMPaBJICHUHN B 00JacTH
AKOJIOTMYECKOMN peadbmInuTaIluu TEPPUTOPHUH.

-66 -



OcHOBHBIE MeTOAbI PEKYJILTHBAIMU 3eMeJIb
1. BoccTaHoB/IeHMe PACTUTEIHHOCTH

PacTuTenbHOCT — OOUMH W3 KIIOYEBBIX  (PAKTOpPOB, ONPEAEIISIOIIUX
Ouonorunueckoe pasHooOpasue »skocucteM. Ha Kpaitnem Cesepe wu3-3a
HKCTPEMAJIBHBIX KJIMMAaTHUYECKUX YCJIOBUH M KOPOTKOIO BEreTallMOHHOTO
IepruoJa BOCCTAHOBIICHHE PACTUTEIIBHOCTH SABISETCA CIIOKHOM 3amaded. s
YCIIEITHOW PEKYJIbTUBALIMU UCTIOIb3YIOTCS CIEAYIOIINE TOIXObL:

o MWcnogabn3oBaHue MeCTHBIX BHAOB pactenui. [Ipu mopbope pacteHuit
YUUTBHIBAETCA UX CIIOCOOHOCTH aIaTUPOBATHCA K MOPO3aM, JUTUTEIbHBIM
3UMaM M KOPOTKOMY JieTy. OCHOBHOE BHUMAHHE YJIEISAETCS TaKUM
pacTeHHsIM, KaK MXWH, JIMIIAWHUKH, a TaKXe HEKOTOpbIE TpaBbl U
KYCTapHHUKHU.

o AmanrTanusi CeJIbCKOXO035IiiCTBEHHBIX KYJbTYP. B HEKOTOpBIX ciiyuasx
JUISL YIIYYIIEHUS [I0YB U BOCCTAHOBJICHUS PACTUTEIBHOCTU MCIOJIb3YIOTCS
CEIIbCKOXO3SIMCTBEHHBIE ~ KYJbTYPhI, aJallTUPOBAHHBIE K CEBEPHBIM
YCJIOBHSIM, TAKHE KAK OBEC WU STYMEHb.

o HWHTeHcuuUKaUs MPOLECCOB POCTA C MOMOIIBI CTUMYJIATOPOB. s
YCKOPEHHsI IPOLECCa BOCCTAHOBIECHHsS  PACTEHWHA  MCIIOJB3YIOTCS
CTUMYJISITOPBl pPOCTa, TakWe Kak TYMHHOBbIE U (DYJIbBOKUCIOTHBIC
yI0OpeHusl, a Takke OMOJIOTMYECKH aKTUBHbBIC BEIIECTBA.

2. YayduieHue MOYBEeHHBbIX YCJI0BHIA

IIecuaHble, KaMEHUCTBIE U MAJIOILIOAOPOIHBIE ITOYBBI HA TeppuTopun Kpaiinero
CeBepa TpeOYyIOT MpPUMEHEHHUS CIEeNU(PUUECKUX METOMOB JUIsl TOBBIIICHUS HUX
TUIOAOPOIMS U YIYUIIeHUsI CTPYKTYpbl. K TakuMm MeTogaM OTHOCSTCS:

o BHeceHue opraHuveckux yao0Openuii. Vcnonp30BaHHE OPraHUYECKHUX
MaTepUalioB, TaKUX KaK KOMIIOCT U TOP(J, CIOCOOCTBYET YJIYUIICHUIO
CTPYKTYpPBI MOYBBI, YBEIIMUCHUIO COJCPKAHUS OPraHUYECKUX BEUIECTB U
YIYYIIEHUIO BOJIONIPOHUIIAEMOCTH.

o Adpanusi U pbIXJileHHMe NOYBbI. MexaHuuyeckas 0OpaOOTKa MOYBHI C
UCIIOJIb30BAHUEM  PBIXJIMTEIIEM U  a’paTopoB  IIO3BOJISIET CHU3UTH
IJIOTHOCTH MOYBBI U YJIYYIIUTh JOCTYN KHUCJIOPOJa K KOPHEBOW CUCTEME
pacTeHUN.

o YKpeIuleHHe MOYBbI € IMOMOUIIbI) TIe0TEeKCTUIel. [ eOoTEeKCTUIbHbIC
MaTepHuabl UCTIOIB3YIOTCS I CTAOMIIM3AIMK TIOYBbI, MPEAOTBPAICHUS
3PO3HH U YIIYULICHUS BOJOOTBEACHHUS.
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3. buogoruueckas PERYJIbTUBAIIUA 4 BOCCTAHOBJICHHE IKOCHCTEM

buonoruueckas  pekynpTHBalusi ~ BKJIOYaeT B ce0s  MCIOJIb30BAaHHE
MUKPOOPTaHU3MOB  JJII  BOCCTAHOBJIEHHMSI DKOCUCTEM W  MOBBIIIEHUS
OuopasHooOpa3Wsi Ha TEPPUTOPUM HAPYIICHHBIX 3€MeIb. OJTOT TOIXO
BKJIFOYAET:

o MuxkpoomosornyecKue npenaparel AJs yJIy4lIeHUs] COCTABA MOYBHI.
Jlst BoccTaHOBIIEHWs MOYBEeHHOW MuKpoduiopel Ha Kpaitnem Cesepe
IPUMEHSIOTCS CIIEIUAIbHBIC MPENapaThl, COJEpKaIIe OaKTepUn U TPUOBI,
KOTOpbIE  CIIOCOOCTBYIOT —Pa3JIOKEHUIO OpPraHMYEeCKUX BEIIECTB U
YIIYYIIEHUIO CTPYKTYPBhI TOYBBHI.

o HWHTpoayKumMsi HOBBIX BMIOB. B HEKOTOPBIX Cilydasx IJsl yIydlllEHUS
HKOCUCTEMBI B PETHOHBI, paHEe HEXapaKTEePHBIE JIsl OMPEICICHHBIX BUIOB
¢dopsl 1 payHbI, BBOASTCS HOBBIE BUIBI PACTECHUM U )KUBOTHBIX, KOTOpPbIE
MIOMOTaI0T BOCCTAHOBUTH HKOJIOTHYECKOE pPABHOBECHE.

PekyabTuBanNs BOJI0EMOB " BOJHBIX IKOCHCTEM
BaxxHBIM acneKkTOM peKyJIbTHUBALUU SIBISETCS BOCCTAHOBIEHHE BOJOEMOB,
3arpsi3HEHHBIX B Ipolecce NO0ObIYM IMOJIE3HBIX MCKOMaeMbIX. B 3Tom ciyuae
MIPUMEHSIOTCS METOIbI:

o OumcTka BOAOEMOB OT 3arpsi3HsSOIMX BemecTB. C MOMOUIBIO
CHEUATN3UPOBAHHBIX (DUIBTPOB M OCAKIAIOIIMX BELIECTB U3 BOJIOEMOB
YIAJISIOTCS TSDKEIbIE METalIbl, He()TENPOAYKThI U IPYTHe 3arpsi3HUTEINH.

o BoccraHoBiaeHHe 3KOCHCTEMbI BOJ0eMOB. BoccTaHOBIEHHME BOJOEMOB
CBSA3aHO C BBICA)KMBAHMEM BOJHBIX PACTCHHUW, CO3JaHUEM YCIOBHM IS
Pa3MHOXEHUS PHIOBI U IPYTUX BOJHBIX OPraHU3MOB.

IIpoGsieMbl U IePCNEKTUBBI PEKYJIbTHBALIUI

HecMoTpst Ha 3HaUMTENBHBIN Mporpecc B 00JAaCTH PEKyJIbTUBAIIMU 3eMelb KpaitHero
Cegepa, CyIIEeCTBYET psii MPOOIEM, KOTOPbIE HEOOXOIUMO PELIUT:

JKcTpeMajibHble KJIUMATHYECKHE YCJIOBMS, TPEMSATCTBYIONIUE OBICTPOMY
BOCCTAHOBJICHUIO PACTUTEIBHOCTH U YIYUIIEHUIO TOYBEHHBIX YCIOBUM.
Bbicokasi cTOMMOCTHL  PeKYJbTHBAUMOHHBIX PadoT, o0OyCIOBICHHAS
YAAJIIEHHOCTBIO TEPPUTOPUH U CII0KHOCTHIO 10CTYyIIA.

HeoOxoaumocTs  pa3palOTKM  HOBBIX  TEXHOJIOTHM,  YYUTHIBAIOIINX
OCOOCHHOCTH CEBEPHBIX DJKOCHUCTEM M YCTOWYHMBOCTh K KIMMATUYECKUM
M3MEHEHUSIM.

[lepcniekTuBBl pa3BUTHS PEKYJIbTUBALIMM 3€MENb BKIIOYAIOT B Cce0s CO3/aHUE
CIIECLIMATIM3UPOBAHHBIX TEXHOJOTUN JJIsl CEBEPHBIX PETMOHOB, MCIHOJIb30BAHUE HOBBIX
OMOTEXHOJIOTM W METOJOB KOHTPOJS 3arps3HeHuil, a Takxke Ooyiee MIHPOKOE
BHEJAPEHUE SKOJOTUUYECKU YUCTBIX MAaTEPUATIOB U TEXHOJIOTUH.
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3akJIoueHue

PexynpTuBamus 3emMenb, HApPYIICHHBIX B PE3ylbTaTe pPa3padOTKH MECTOPOXKISHUN
Kpaiinero CeBepa, mpencTaBiseT co00M BaXXHYIO M CIOKHYIO 3a7ady, TPEOYIOIIyIO
NPUMEHEHUSI KOMIUIEKCHBIX METOJIOB. Y CIIEIITHOE BOCCTAHOBJIEHUE SKOCUCTEM TpeOyeT
UCIIOJIb30BAaHUSl ~ AJalTUPOBAHHBIX TEXHOJIOTHMH, COBPEMEHHBIX MaTepUalioB U
MOCTOSIHHOTO MOHUTOPUHIA COCTOSIHUS 3€Melb M BOJIOEMOB. B mepcrnexkTuBe BakHO
pa3BUTHE HOBBIX METOJOB U TEXHOJIOTHWM, HAaNpaBJIEHHbIX Ha CHIDKEHHUE
HKOJIOTUYECKOTO BO3JECUCTBHS M YIYUIICHHUE COCTOSHUS OKpY’XKalollel cpeabl B
YCIIOBHSIX CYpOBOIO KJIIMMarTa.

Jluteparypa

1. ConoBreB, B. U. «PekynbTuBalMg HapyUIEHHBIX 3€MeEJb: NMPOOJEMbl U IMyTH
pemenus». Mocksa: Okonorus, 2017.

2. Yepnos, II. A. «Texuonoruu pexyiabTuBaiu 3emenb KpaitHero Ceepay.
Apxanrensck: Hayka, 2019.

3. UBanoma, T. JI. «CeBepHBIC 3KOCHCTEMBI W WX BOCCTaHOBIeHHE». (CaHKT-
ITerepOypr: YauBepcurerckas kaura, 2020.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

VJIK-621.391.85

MUI'PALIUA K CETAM JOCTYIIA CTAHIAPTA GPON

Ycuuu Upuna AuapeeBHa

cTyaeHT, [leTepOyprckuii rocy1apcTBEHHbIN YHUBEPCUTET IyTEH COOOIIEHUS
Nmneparopa Anexcanapa |

P®, r. Cankr-IleTepOypr

EBnoxumoBa OJubra I'enHagbeBHA

Hay4YHBIM PYKOBOJIUTENb, KaH. TEXH. HayK, JI01leHT, [leTepOyprekuii
roCyJIapCTBEHHBIN YHUBEPCUTET IyTel coobmienus Mimmneparopa Anekcanapa |
P®, r. Cankr-IlerepOypr

AHHOTAIIUSA

B craTtbe paccMaTpuBaroTCsl Mpolecchl MUTpalluu K ceTsM aoctyna crangapra GPON
(Gigabit Passive Optical Network), koTopbie NpenOCTaBISIOT BO3MOXKHOCTH IS
MIOCTPOEHHUS BBICOKOCKOPOCTHBIX U BBICOKOA((EKTUBHBIX ceTel cBs3u. OnucaHbl
kioueBble peumyiiectsa GPON, Bkitodass MacitabupyeMoCTb, BBICOKYIO CKOPOCTh
nepeaur TaHHbIX U CHIDKEHHE HKCILTyaTallMOHHBIX pacxoioB. [IpuBoasTcs nmpumepsl
YCHEIIHBIX BHEIPEHUH B PA3IUYHBIX PETHMOHAX, a TAKKE PACCMATPUBAIOTCS BO3MOKHbBIC
pOOJIEMBI M BBI3OBHI, KOTOPBIE MOTYT BOSHUKHYTH IIPH MEPEXOE HA 3Ty TEXHOJIOTHIO.
Takxe o0CyX’Aar0TCs ATanbl MUTPAMU M ONTHMH3aLUsA CETEBBIX MH(QPACTPYKTYp B
ycinoBusix BHenpenuss GPON.

Kiarouessie ciioBa: GPON, murpaius, cetb JOCTyIa, ONITOBOJIOKOHHAS C€Th, BHICOKAs
CKOPOCTb Tepeiau JaHHBIX, MACIITAOUPYEMOCTh, TEXHOJIOTHSI.

BBenenue

Murpanus k cetssm goctyna cranaapra GPON npencraBiseT co0oi BaKHBIN IIar B
Pa3BUTHUH TEICKOMMYHUKAIIMOHHONW HHGpacTpyKTypbl. CoBpeMEHHBIC TpeOOBaHUS K
CKOPOCTH TIepe/laur TaHHBIX M HAJeKHOCTH CETEH JIeNaloT HEOOXOIUMBIM MIEPEX0]T OT
TPAAUIMOHHBIX MEIHBIX ITPOBOJHBIX TEXHOJOTMA K ONTOBOJIOKOHHBIM PEIICHUSM,
takuM kak GPON. BBegeHue B 3Ty TEXHOJIOTHIO MO3BOJISET CYIIECTBEHHO MOBBICUTH
Ka4eCcTBO OOCITY)XMBAaHHUS KJIMEHTOB, YJIYYIIMTh THPOIYCKHYIO CIIOCOOHOCTh H
YMEHBIINTH 3aTPaThl HA IKCIUTyaTallUI0 ceTel. B cTaThe paccMaTpuBarOTCS OCHOBHBIE
acriekTsl murparuu Ha GPON, BKIIO4asi TEXHUYECKUE 0COOCHHOCTH, TPEUMYIIIECTBA U
MTOTEHIIHAIBHBIC POOJICMBI.
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OcHoBHbIe npeumymiectsa GPON
1. Bbicokasi CKOPOCTH Nepeaayn JaHHbIX

Onna u3 ximodeBbiXx ocobeHHocTeit GPON — 3T0 BO3MOXKHOCTH Iepeadu
JAHHBIX Ha cKopocTH 10 2,5 I'6ut/c Ha omny auHuip. Ot1o nemaer GPON
UJeaIbHBIM PEIICHUEM JIsl 00eCIIeueHUs ITMPOKOIOJIOCHOTO uHTepHeTa, IPTV,
VolIP u apyrux yciyr ¢ BRICOKUMH TpeOOBaHUSMH K ITPOITYCKHOMN CITOCOOHOCTH.

2. MacmTabupyemMocTh ceTH

GPON nogiepxuBaeT MoAKIIOUCHHE OOJIBIIIOTO KoJm4yecTBa aOOHEHTOB (10 128
MOJI30BaTENIC HAa OJHY ONTHYECKYIO JIMHHIO), YTO JEJAeT 3Ty TEXHOJOTHUIO
0COOCHHO TIPUBJICKATEILHON JJI1 KPYITHBIX >KUJIBIX MAacCHBOB U TOPOAOB. ITO
no3BoJiAeT 3(H(HEKTUBHO HCIONIB30BATh HHMPACTPYKTYPY U OBICTPO PACHIUPATH
CETh M0 Mepe PoCTa MOTPEOHOCTEH.

3. CHmKeHHe IKCIVIYAaTAIMOHHBIX pacxoaoB

Hcrnons30BaHWE ONTOBOJOKOHHBIX JIMHWM C IaCCHUBHBIMM  ONTHYECKUMU
YCTPOMCTBAMH TO3BOJISIET 3HAYUTEIBHO CHU3HUTH 3aTpaThl HA OOCIyKMBaHUE U
MOJJIEPKKY CETEBOM MHPPACTPYKTypbl. B oTiHune OT TpaJulMOHHBIX METHBIX
ceTel, ONTOBOJIOKOHHBIE CETU TPEOYIOT MUHUMAIBHOTO 00CITYKUBAHUS U UMEIOT
3HAYUTENIbHO 00Jiee JJIUTENbHBIN CPOK CITyKOBI.

4. Bbicokasi HAaACKHOCTb " CTA0MJIBLHOCTDH

OnTOBOJIOKOHHBIE TEXHOJOTUM OOJee YCTOWYMBBI K BHEIIHHM BO3JICHCTBHUSIM
(TakuM Kak »JJICKTPOMATHUTHBIE TIOMEXH WJIW TIOTOJHBIC YCIIOBHSI), YTO
obecrieynBaeT CTAOWUJIBHYIO pabOTy CETU Jaxke B CIOXKHBIX YCJIOBHUAX
AKCIUTyaTaIlH.

Jransl murpanuu k GPON
1. Ouenka Tekyueid ”HPPACTPYKTYPHI

Ha mepBom »Tame HEOOXOIMMO IPOBECTH OICHKY CYIIECTBYIOIICH CeTH W
UHPPACTPYKTYphl. DTO BKJIOYAaeT B ce0s aHalM3 TEKYIIEro COCTOSHUS
000py10BaHUs, IPOIMYCKHON CIIOCOOHOCTH M BO3MOXKHOCTEH Il MHTETPaIliH C
HOBBIMH TEXHOJIOTHSIMH. TakKe BaKHO ONPEACIHTh MECTa, TJe HEeOOXOIUMO
MPOBEJICHNE MOJIEpHU3aIuu i odecnieueHus: coBmectumoctu ¢ GPON.

2. IlpoekTHpOBaHNE U IJIAHMPOBAHUE
[Tocne oLleHKH TEKYIIETr0 COCTOSHUSI CETU MPOBOJUTCS MPOCKTUPOBAHUE HOBOM

ONTOBOJIOKOHHOW MH(PPACTPYKTYPHI.
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BakHO y4HMTBIBaTH OCOOCHHOCTH MECTHBIX YCJIOBHH, TaKhe KakK JOCTYITHOCTB
MIPOKJIAJIKK ONTOBOJIOKOHHBIX JIMHUW, TOTPEOHOCTH B MPOIMYCKHOM CIIOCOOHOCTH
U TpeboBaHUs K O€30MaCHOCTH.

3. YcraHoBka 000opyaoBaHus

Ha nanHoM sTane npoucxoauT yCTaHOBKA OMTOBOJIOKOHHBIX JIMHUM, ONITHYECKUX
CIUTUTTEPOB U JPYTUX YCTPOUCTB, cooTBeTCTBYIOMMX cTanaapty GPON. Baxuo
YUYUTHIBATh TPeOOBAHUS 110 TEPMETUUYHOCTH COCIMHEHUN U HAJEKHOCTH PabOThI
000pyI0BaHUs B Pa3IMYHBIX KIMMATHYECKUX YCIOBUSX.

4. TecTupoBaHMe U HACTPOHKA

[locme ycTaHOBKM O0OOpYIOBaHHS CJEAyeT OTall TECTUPOBAHHMS  BCEX
KOMIIOHEHTOB cucTeMbl. Ha 3TOM »Tamne mpoBepsieTcs paboToCnoCOOHOCTh Beel
CETH, €€ COOTBETCTBHUE TPEOOBAaHUSAM IO CKOPOCTH, HAJCKHOCTH U KaYECTBY
00CITyKUBaHUS.

5. OO0y4yeHmue U nepexoa Ha HOBYIO CHCTEMY

[locne ycnemHOW HAaCTPOMKM CETH MNPOBOAMUTCS OOyYE€HHE COTPYAHHUKOB,
paboTaIIMX ¢ HOBOM CHCTEMOM, U MOJb30BaTeNE!, €Ciu TpedyeTcs. DTOT JTall

BKJIFOYAET B ce€0s MOATOTOBKY K MOJHOIIEHHOMY 3aITyCKy HOBBIX yCIIyT Ha 0a3e
GPON.

HpOﬁJIEMLI H BBI3OBLI IPN MUT'PAllNH
1. BricoxkHe HaYaJIbLHbIE HHBECTHIINHU

Murpamust Ha GPON TpeOyeTr 3HAYUTENbHBIX KAMHUTAJIOBIOKEHUNM Ha HJTare
IPOCKTUPOBAHUS U CTPOUTEILCTBA CETH. DTO MOXET OBITh MPEMSATCTBUEM JIJIst
HEKOTOPBIX OMIEPATOPOB CBSI3U, OCOOCHHO B YCIOBHUSAX OrPaHUUYEHHBIX OFOIKETOB.

2. CJI03KHOCTH C MHTerpaumei crapoii HHPPacCTPYKTypPbI

B HekoTOpbIX clydasX CyIIECTBYIOIIME CE€TH HE MOTryT OBITh JETKO
UHTETPUPOBAHbl C HOBBIMU TEXHOJOTHSIMU. DTO TpeOyeT IOMOJHUTEIbHBIX
yCUJIUH 1O MOJEpHM3AIMM M HacTpoiike oOopyaoBaHUs [UIsl oOecredeHus
COBMECTUMOCTH.

3. IIpo6eMbl ¢ YCTAHOBKOI ONTOBOJIOKOHHBIX JIMHUIA

B ynaneHHbIX M TPYIHOIAOCTYNHBIX PETHOHAX IPOKIAJAKA ONTOBOJIOKOHHBIX
JUHUM MOXET CTOJIKHYThCSI C TEXHUUECKUMH U JIOTUCTUYECKUMHU TpoOiieMaMu.
310 TpeOyeT NONOJHUTEIBHBIX PECYPCOB U BPEMEHH JJIs1 TPOBEICHUS padoT.

-72 -



Ilepcnexktussl pazsutuss GPON

[TepcnextuBbl pazutusi TexHojgoruii GPON cBs3aHbl ¢ yJIydllleHUEM CTaHIapTOB
nepeaaun JaHHbBIX ¥ TOBBIMEHHEM cKopocTH A0 10 I'6ut/c u Beimie. B Onmxaiimue rost
oxkunaercs pacnpoctpanenre 10G-PON u XG-PON, kotopsie mpenocTasar eie 0osee
BBICOKOCKOPOCTHBIE ~pEIICHUs Mg Tmojab3oBateneil. Kpome Toro, BHenpeHue
TEXHOJOTHUW I aBTOMAaTU3AlMU YHPABJICHUS CETSIMU U UX MOHUTOPUHIA MOMOXET
CHU3HTH 3aTPAThl Ha SKCIUTYaTAIIUIO ¥ MIOBBICUTH 3 (DEKTUBHOCTD.

3akirouenue

Murpamust k cetsm goctyna crangapra GPON sBisieTcss BakKHBIM IIaroM st
TEJICKOMMYHUKAIIMOHHBIX ~ KOMITAHWM, CTPEMSIIUXCS  YIOBJIETBOPUTH PACTYIIHUE
NOTPEOHOCTH TMOJIb30BaTENCH B BRICOKOCKOPOCTHBIX yciyrax. [Ipeumymectsa GPON,
TaKMe KakK BBICOKAasi CKOPOCTh, MACIITA0UPYEMOCTh M CHUXKEHHE IKCILTyaTallMOHHBIX
pacxo/ioB, AENAalOT 3Ty TEXHOJOTHIO MNEPCHEKTHUBHOM [JI IIMPOKOTO BHEAPEHHUS.
Opnako Juisi yCHENIHOW MHTrpalid HEO0OXOJMMbl 3HAYUTENIbHbIE WHBECTUIIMH U
BHUMATEIbHOE IJIAHUPOBAHUE, BKIIIOUYAs YUET MPOOJIEM ¢ MHTErpalreii CyecTBYIONMIeH
UHQPACTPYKTYPHI U YCTAHOBKON ONTOBOJIOKOHHBIX JIMHUU.

Jlureparypa

1. XKykoB, H. C. «TexHomoruu oONTOBOJOKOHHBIX cetei». Cankr-IleTepOypr:
Hayxka, 2018.

2. Bonogun, I1. . «Murpamus x cetsism GPON: ananu3 u nepcrnekTuBb». Mocksa:
Tenexom, 2020.

3. Muxaiinos, A. Jl. «byaymee TenekommyHnukanmonnsix cereit: or GPON k XG-
PON». HoBocubupck: Cubups, 2021.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

V]IK-004.42

MOBUWJIBHOE ITPUJIOKEHUE JJIS1 JOCTABKUA E/IbI 'VEGAN
DELIVERY'

baryxTtun Banepuit KoncrantunoBuy

CTYIEHT, ['ocy1apcTBEHHBIN YHUBEPCUTET MOPCKOI'O U peYHOro (hjI0Ta UMEHH
agmupania C.O. Makaposa

P®, r. Cankr-IleTepOypr

Koporkosa Upuna BsayeciiaBoBHa

Hay4YHBIM PYKOBOJIUTENb, KaH . TEXH. HayK, mpodeccop kadbeapst MMIINU,
["ocynapcTBeHHBIN YHUBEPCUTET MOPCKOTO U pEYHOro (hjI0Ta UMEHH aMupaa
C.O. Makaposa

P®, r. Cankr-IlerepOypr

AHHOTALMSA

Cratbs mocBsileHa pa3paboTKe MOOMIBHOTO MPWJIOKEHUS JJI1 JOCTaBKUA BETaHCKON
enbl «Vegan Delivery», npegHa3zHaue€HHOTO Uil YIPOILEHUS MpoIecca 3akaza u
JOCTABKU PACTUTENBHBIX 0J1t01. ONUCHIBAETCS MPOLECC MPOEKTUPOBAHUS MPUIIOKEHHUS,
ero (yHKUHOHAJIbHBIE BO3MOXKHOCTH, OCOOEHHOCTHM HHTep(eiica M TEXHOJIOTMU
peanuzauuu. [IpuBoAATCS OCHOBHBIE IPEUMYIIECTBA UCIIOIB30BAHUS MPUIIOKEHUS IS
MOJIb30BaTENEe U OM3HECOB, a TAaK)K€ BO3MOXHBIE MPOOJEMBI, C KOTOPHIMH MOTYT
CTOJIKHYTbCS pa3pabOTUYMKH U IOJI30BATEIN B MPOIECCE MCIOJb30BaHUA. B craThe
TaK)K€ pacCMaTPUBAIOTCS NEPCHEKTUBBI Pa3BUTHSI PbIHKA BEraHCKOM JOCTAaBKU €Ibl U
BIUSHUS TakuX TPWIOKEHUM HAa TEKylIHMe TEHISHIMH B cQepe TracTpOHOMUHU U
TEXHOJIOTHUH.

KiaroueBble cjioBa: MOOWIBHOE TPUJIOKECHHE, JOCTaBKa €7bl, BETAHCKAas e€]a,
pa3paboTKa MPHIIOKEHUM, UHTepPEHiC MOTh30BaTEINsI, TEXHOJIOTHH.

BBenenune

C pa3BUTHEM TEXHOJOTHA M MOOWJIBHBIX IUIATPOPM, a TAKKE C POCTOM HMHTEpeca K
3I0POBOMY M IKOJOTHYECKH YUCTOMY MUTAHUIO, PHIHOK JOCTABKH €/bl MPETEPIEBAECT
3HAQYUTENbHBIE W3MEHEHUA. [IpuiioKeHUs, OpPUEHTUPOBAHHBIE HAa OINPEIEICHHYIO
KaTeropuio morpeduTened, Takue Kak BeraHbl, CTaHOBSTCS Bce Ooliee
BOCTpeOOBaHHBIMU. OIHUM M3 TakuX MNpuiiokeHuil sBusiercs «Vegan Deliveryy,
KOTOpOE€ Tpenajiaraet IMojb30BaTesiM yAO0OHBIM crmoco0 3aka3a MCKIOYUTENbHO
PaCTUTEIIbHBIX OJIFO].
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B cratee paccmaTpuBarOTCS KIHOYEBBIE OCOOCHHOCTH pPa3pabOTKU MOOMIIBHOTO
MPUWJIOKEHUS JJIsl JTOCTAaBKM BETAHCKOW €JIbl, a TAKXKE €ro BJIWSIHUE HA DPBIHOK H
MOJIL30BATEIIEN.

Onucanue MOOHJIBHOIO NPHUJIOKEHUS
1. OcHoBHbIEe QyHKIUM

[Tpunoxenue «Vegan Delivery» mpeaocTaBiseT MOIb30BATENSIM BO3MOXKHOCTD

3aKa3arb BEraHCKUe omona u3 pa3HOOOpa3HbIX PECTOpPAHOB,
CHELMAM3UPYIOIINXCS HA PACTUTENBHOM NUTaHUU. OHO BKIIIOYAET CIIEAYIONINE
(GyHKIIH:

o Ilomck u puabLTpamMA: BO3MOKHOCTh MOUCKA PECTOPAHOB M OJIOJ 1O
Pa3JIMYHBIM KPUTEPUSIM (THUIT MUTAHUS, KATIOPUHHOCTh, COCTAB).

o Omjara oHJIaliH: MHTETpalus C IJIATEKHBIMU CUCTEMaMu JJisl yaAoOcTBa
OILIATBHL.

o OrciexxuBaHHMe CTAaTyca 3aKa3a: IOJIb30BATENIM MOTYT OTCIIEKHBATH
IIPOLECC JOCTAaBKU B PEATTLHOM BPEMEHH.

o OT3bIBBI M PEdTHHIH: BO3MOXKHOCTh OCTaBJISATh OT3BIBHI O OJIIOJAX W
pecTopaHax.

O

2. NuTepdeiic mosib3oBaTeis

WuTepdeiic npunoskenus pazpadaTeIBaJICs ¢ aKIIEHTOM Ha MIPOCTOTY U YAOOCTBO
ucrnoip30BaHus. Ha rmaBHOM SKpaHe MoIb30BaTeNd MOTYT YBUIETH MOMYJISIPHbIC
0J1r0/1a, pecTopaHbl HOOJIU30CTH U HOBBIE OCTYIIEHUS. Bee PyHKIIMU TOCTYIHBI
Yyepe3 WHTYUTHUBHO TOHSATHOE MEHIO, YTO JENAaeT MPOIecC 3aKka3a OBICTPHIM U
OPUATHBIM.

3. TexHosioru4yeckass OCHOBA

[Tpunoxxenune pazpaboTaHO C UCMOIF30BAHNEM COBPEMEHHBIX TEXHOJIOTHI, TAKUX
kak Swift mng 10S u Kotlin nns  Android. [ns backend-pa3pabotku
HCTIONB30BaJICS  cepBepHbI  ¢peiiMBopk Node.js, KOTOphIii oOecrneunBaeT
BBICOKYIO ITPOU3BOJUTENILHOCTh U BOBMOKHOCTh MacIITAOMPOBAHUS CUCTEMBI.

4. Tlopnep:xka pa3jn4HbIX 1aTgopm

[Ipunoxenue 1O0CTyHO IS 3arpy3ku Kak Ha miatdopme Android, Tak u Ha 108,
YTO JIENAET €ro JOCTYIHBIM UISl IIUPOKOU ayAUTOPHUH.
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IIpeumymecTBa MOOMJIBLHOTO MPUJIOKEHUS
1. locTynmHOCTb U Y100CTBO

[Tonp30BaTen MOTYT 3aka3blBaTh €1y B JI00OE BpeMs W B JIFOOOM MecCTe,
ucrnoyib3dyst cMmaptdoH. YaoOHbIM wuHTEepdeiic U OBICTPHIA Mpolecc 3akasa
3HAYUTENIHO YIPOUIAIOT B3aUMO/ICHCTBUE C CEPBUCOM.

2. 310poBOe NMUTAHUE

Beranckue Omroa mpesuiaraloT pa3HooOpasue 370pOBBIX M 3KOJIOTMUYECKU
YUCTBIX IPOAYKTOB, YTO CLIOCOOCTBYET MOMYJISPU3ALMH PACTUTEIBHOIO TUTAHUS
Cpeau MHUPOKOU ayAUTOPUH.

3. Ioaaep:Kkka IKOJOTMYHBIX U ATUHYHBIX MPAKTUK

IIpunoxkeHue akUEHTUPYET BHUMAHUE Ha IOAACPIKKE DKOJIOIMYECKHA YHUCTBIX U
OTUYHBIX IIPAKTUK, TaKMX KAaK MHUHHUMM3alMs OTXOJOB, HCIIOJIb30BaHUE
OunopaznaraeMoil ynakoOBKM U MECTHBIX IIPOTYKTOB.

4. Ilepconanu3zaumsi

B IMPUIIOKCHHUHN PCAIM30BaHa CUCTCMaA IICPCOHAIIM3NPOBAHHBIX peKOMeHHaHHﬁ,
OCHOBAHHBIX Ha IMIPCAINIOYTCHUAX IIOJb30BATCIIA, CT'O0 3dKad3aX W OT3bIBaAX, YTO
IIO3BOJISICT IIOBBICUTH KAYCCTBO O6CHy)KI/IBaHI/IH.

IIpo6s1eMbl U BHIZOBBI
1. IIpoGJsiemMbI ¢ JJOTHCTUKON U JOCTABKOM

HecMoTpss Ha BBICOKYIO MOMYJIAPHOCTb, JOCTABKA €1IbI MOXKET CTaKUBATHCS C
npobyieMamMu, TAKUMU Kak 3aJ€P>KKU U HEJIOCTaTOYHAs! JJOCTYMMTHOCTh HEKOTOPBIX
palioHOB Il JOCTaBKHW. [l pemieHus STOro Bompoca TpeOyroTcs
JIOTIOJTHUTENIbHBIC MHBECTUIIMH B JIOTUCTUYECKYIO HHPPACTPYKTYPY.

2. KoHKypeHIIUsI ¢ IPYTUMH CEPBHCAMU

PbIHOK JTOCTaBKM €7bl SIBISIETCS BBICOKOKOHKYpPEHTHBIM, M «Vegan Delivery»
CTaJKMBACTCS C KOHKYPEHIIMEM HE TOJBKO OT KPYNHBIX YHUBEPCAIBHBIX
m1aTpopM, HO U OT APYIHMX HHUILIEBBIX MNPUIOKEHHH, OPUEHTUPOBAHHBIX Ha
BETaHCKOE NTUTAaHHUE.

3. IIpoGyaemMbl ¢ pa3HooOpa3ueM npeaio:KeHui

He Bce pecTopaHbl TOTOBBI MPEUIOKUTH HCKITIOYUTEIHHO BEraHCKOE MEHIO, YTO
OTpaHUYMBAET BBIOOP IS TOJb30BaTeleil. DTOo TpeOyeT OT pa3pabOTUUKOB
AKTUBHOM pabOTHI C pECTOpaHAMH JIJIsl pACIIMPEHUST ACCOPTUMEHTA.
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IlepcnekTHBLI pa3BUTHSA
1. Pacmiupenne pyHKuMOHAIA

B Oynymiem mutanupyeTcsi BHEAPEHHWE HOBBIX (DYHKIMM, TaKWX Kak CO3JaHHE
CIIMCKOB MPENOYTCHHUI MOJIb30BaTeNe, HHTerpaus ¢ GUTHEC-IPUIOKEHUSIMU
JUISl y4eTa KaJOPUMHOCTH M MUTATEIbHBIX BEIIECTB B 3aKa3aHHBIX OII01aX.

2. MekayHapoaHoe pacuinpeHue

Oxupaercs, 4To B OJIMIKaMIIKME TOJAbl MPUIIOKEHHUE OYJeT JOCTYITHO B JPYTUX
CTpaHax, YTO MO3BOJIUT TOJIH30BATEISIM 10 BCEMY MHUPY 3aKa3bIBaTh BETaHCKYHO

eny.
3. COoTpyaHH4YECTBO € PeCTOPAHAMHU M MOCTABIMKAMHU

I[JUI oOecrneueHus I POKOI'O BBI60pa 6JII-OII Ba’>XHO AKTUBHOC COTPYAHHUYICCTBO C
pecTopanamMu, KOTOPBIC 6y,Z[YT 3aMHTCPCCOBAHBI B BKIIFOUCHHUH BCTAHCKHUX 6)'[1-0,[[
B CBOC MCHIO. KpOMC TOTO, IIPCAYCMOTPCHO CO3OaHHUC IIAPTHCPCTB C
IMOCTaBIIMKAMM 3KOJIOITMYCCKH YUCTBIX ITPOJYKTOB.

3akiIoueHue

MoOunsHoe npunoxenue «Vegan Delivery» npeacrasiser coboil yaoOHoe u
3¢ (deKTUBHOE pellieHue 11 N0JIb30BaTeNel, 3aMHTEPECOBAaHHBIX B BETAaHCKOM TUTaHUH.
[TpunoxkeHue coueraeT B ce0e MHHOBAIIMOHHBIE TEXHOJIOTMH, yIOOHBIN UHTEpQEC U
MpaKkTUYHbIE PYHKIUH, YTO JEJIaeT €ro MPUBJIEKATEIbHBIM KaK JJI OTpeOUuTenen, Tak
u aiaa pecropaHoB. C ydeToM pacTyliero HMHTEpeca K 3J0pOBOMY IUTAaHUIO U
AKOJOTUYHBIM PAKTUKAM, TPUIIOKEHUE UMEET XOPOILME NEPCIIEKTUBBI JIJIs1 PA3BUTHS U
paclIMpeHrs Ha HOBBIX PhIHKAX.

Jlureparypa

1. CmuphoBa, . A. «MoOuiibHbIC PpUIIOKEHUS B cpepe AocTaBkH eabl». MocKBa:
Texnonorum, 2020.

2. IlerpoB, B. H. «Dxomorumueckoe muTaHwWe: TPEHIbI M TEXHOJOTHUW». CaHKT-
[TerepOypr: Dkonorus, 2021.

3. I'puropnena, T. JI. «Pa3paboTka u ympaBiieHne MOOMIBHBIME TTPUIOKEHUSIMI).
HoBocubupck: Hayka, 2019.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

YK-629.735

MOJEJUPOBAHUE OTKA30B B ABTOMATU3UPOBAHHOM CUCTEME
YIIPABJIEHUSA BO3AYIIHBIM CYJIHOM

JAbsiuenko Aprem Uropesnyu

ctyneHT, CankT-IleTepOyprckuii TOCy1apCTBEHHBIM YHUBEPCUTET TPaXKIaHCKOM
aBHaIuu uMeHu [ 'maBHOoro mapiana apuanuu A.A. HoBukoa

P®, r. Cankr-IleTepOypr

I'apannn Mapk CtaHucaaBoBUY

ctyneHt, CankT-IlerepOyprckuii rocy1apcTBEHHbBIN YHUBEPCUTET TPaXkKIaHCKON
aBranny nMeHu ['maBHoro mapmana apuanuu A.A. HoBukosa

P®, r. Cankr-IlerepOypr

Coxkoui0oB Outer ApkaagbeBuY

Hay4YHbI PYKOBOJUTENb, KaH/. TEXH. HayK, 1011 Kadeapsl Nel3 «Cuctemsl
aBTOMATHU3UPOBAHHOTO ynpaieHus», CankT-IlerepOyprckuii rocy1apcTBEHHbBIN
YHUBEPCUTET TPAXKIAHCKON aBUALlMM UMEHHU [ TaBHOrO Mapiana aBualuu

A.A. HoBukosa

P®, r. Cankr-IlerepOypr

AHHOTALUSA

B cratee paccmarpuBaroTCs METOIBI M TMOAXOABI K MOJICIMPOBAHUIO OTKAa30B B
aBTOMATU3MPOBAHHBIX CHUCTEMAX ynpaBiieHUs Bo3AyHbIM cyaHOM (ACYBC). Ocoboe
BHUMaHHUE YJEJICHO MPUMEHEHHI0 METOJOB MAaTeMaTHYE€CKOTO MOJCIUPOBAHUS IS
MIPOrHO3UPOBAHUS MOTEHLIMAJIbHBIX OTKA30B CHCTEMbl U aHAIW3y MX BIMAHUA Ha
0e301acHOCTb M0J1eTOB. ONMUCHIBAIOTCS OCHOBHBIE 3TaIlbl pa3padO0TKU MOJIENIEN OTKA30B,
QJITOPUTMBI UX BBISBICHHUSI U CIOCOOBI MOBBIILIEHUS HAJEKHOCTH cUCTeMbl. Taxxke
0OCY>KIal0TCSl MEPCIEKTUBBI UCIIOIB30BAHUS COBPEMEHHBIX TEXHOJIOTUH, TAaKUX Kak
MCKYCCTBEHHBI MHTEIJIEKT U MAIIMHHOE O0y4YeHHE, JUIs YIAY4IIeHUsS TUArHOCTHKU U
MPEIOTBPAICHHS OTKAa30B B PEAIbHOM BPEMEHH.

KiroueBble ci10Ba: aBTOMaTU3UPOBAHHAS CHCTEMA, YIIPABJICHUE BO3TYIIHBIM CYTHOM,
MOJICTTUPOBAHUE OTKA30B, HAJEKHOCTb, O€30MacHOCTh TOJIETOB, HCKYCCTBEHHBIN
WHTEIJIEKT, MallIMHHOE O0yYEHUE.

BBenenue

ABTOMAaTHU3UPOBAHHBIE CUCTEMBI yrpaBieHus Bo3aymHbiM cyaHoM (ACYBC) urpator
KJIFOUEBYIO POJIb B 00ecredeHnu 6e30macHoCTU U 3 (HEKTUBHOCTH TIOJIETOB.
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Cospemennbie ACYBC BkiIOUYalOT B ce0sl CI0XKHBIE DJIEKTPOHHBIC W MPOTPAMMHbBIC
KOMIIOHEHTHI, W, KaK CJIEJICTBUE, BEPOSITHOCTh OTKA30B B TaKHUX CHUCTEMax SIBISIETCS
HEOTHEMJIEMOM YacThIO MX 3KCIUTyatanuu. I[lpeackazaHue v aHaliu3 OTKAa30B B ATUX
CHUCTEMAax SIBJISIETCS BAKHOM 3amadeil i 00ecTieueHrs HaIeKHOCTH B 0€301MacCHOCTH
BO3AYIIHBIX CyAOB. B 1aHHON cTaThe paccMaTpHUBAIOTCS METOJbl MOJECIUPOBAHUS
otkazoB B ACYBC u ux BiusHre Ha 0€3011aCHOCTb.

Teopernyeckne 0CHOBbI MOJCJTUPOBAHUA 0TKA30B
1. OcHoBHble THIIBI 0TKa30B B ACYBC
B ACYBC MoryT BO3HHKaTh Pa3IMYHbIE THUIIBI OTKA30B, BKIIOYAs:

o MexaHHYeCKHe OTKAa3bl: BBIXOJ U3 CTPOS JATYMKOB, HCIIOIHUTEIBHBIX
MEXaHHU3MOB, CUJIOBBIX YCTAaHOBOK.

o JIEKTPOHHBbIE O0TKa3bl: cOOM B paboTe MHUKPOIPOIIECCOPOB, CEHCOPOB,
CHCTEM YIIpaBIICHUSL.

o [IIporpammubie oOTKa3pl: cOOM B MPOTPAMMHOM OOECIICUYCHHH,
HEKOPPEKTHOE BBITIOJHEHUE aITOPUTMOB.

@)

2. MaTemaTH4YecKoe MOJAeJTHPOBAHHE OTKA30B

OpuuMm u3 HambOosnee 3((PEKTUBHBIX METOAOB IPOrHO3UPOBAHUS OTKa30B
ABJISIETCS MAaTEMATHUYECKOE MOJIETUPOBAHUE, KOTOPOE IO3BOJSET C BBICOKOM
TOYHOCTBIO CMOJIEIMPOBAaTh IMOBEJEHUE CHUCTEMBl B YCIOBUAX Pa3IMYHBIX
OTKa30B. Mojenu BKIIOYAIOT B ce0s Kak JIETEPMUHUPOBAHHBIC, TaK U
CTOXaCTUYECKUE TMOJXOJbI, YTO TIO3BOJSET YYUTHIBaTh CIy4yalHbIE U
HeuzeanbHble (hakTopsl npu npoektupoBann ACYBC.

3. MeToabl OLEHKH HAXEKHOCTH

I[JISI OLCHKN HAAC)KHOCTHU CHCTEM 4YaCTO MPHUMCHAIOTCA MCTOAbI TCOpPHUHU
BepOHTHOCTeﬁ, TaKHEC KaK:

o Amnamm3 aepeBa orka3oB (FTA): Meron 1js BbISIBICHHS W aHalnU3a
MPUYUHHBIX (PAKTOPOB OTKa3a CHCTEMBI.

o Meroax Monte-Kapiuo: ucnosb3dyercss Misl MOIASITUPOBAHUS CIIOKHBIX
CHCTEM C BBICOKUM YPOBHEM HEOMPEAECIEHHOCTH.

AJITOPUTMBI U METO/IbI IPOTHO3MPOBAHNS 0TKA30B

1. Aaroputmbl NMPOTrHO3UPOBAHUA 0TKa30B c HCNOJIb30BAHHEM
HCKYCCTBEHHOI'0 HHTEJJIEKTA

COBpEMEHHBIE CHUCTEMBI  YNPABICHHUS BO3AYIIHBIMU CyJHAMH aKTUBHO
UCIIOJIB3YIOT TEXHOJOTUM HCKycCTBeHHOro wunHteiwiekta (M) u MammHHOTrO
0oOy4eHHMs ISl TPOTHO3UPOBAHUS BOBMOMKHBIX OTKA30B.
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HpI/IMCHeHI/Ie METOJ0B MallITMHHOI'O 06y‘{€HI/I$I IMO3BOJIACT CUCTEMEC B pCaJIbHOM
BPCMCHH aHAJIIM3UPOBATH JaHHBIC C PA3JIMYHBIX JATYUKOB U BBISABJIATH aHOMAJINH,
KOTOPBIC MOI'YT ITPUBECTH K OTKa3aM.

2. Ucnonb3oBaHue HEHPOHHBIX ceTei

HGﬁpOHHBIC CCTH, O6y‘{eHHLIe Ha UCTOPHUUCCKHUX HAHHBIX O IIOJICTAX M OTKa3adX,
MOI'yT HOpCACKa3bIBaTb IMOTCHHOUAJIBHBIC OTKA3bl, OCHOBBLIBAsJICh Ha TCKYIIUX
COCTOSIHUSIX CHUCTEMBI. DTO IO3BOJISCT OCYIICCTBJIAT MOHUTOPHUHI' B p€aJIbHOM
BpPCMCHHU U 336J’I3FOBp€M€HHO YCTPAHATH BO3MOKHBIC coomu.

3. A.]'II‘Opl/ITMI)I ANATHOCTUKHU U NMPEACKa3aHUuA 0TKa30oB

Jnst 3¢ PexTuBHON NUAarHOCTUKKM M TPENOTBpAIICHHs OTKa30B MPUMEHSETCS
KOMIIJIEKCHBIN TIOJIX0/1, BKJIFOUAIOIITHIA:

o JlaTYHKHU M CEHCOPBI JJI1 MOHUTOPUHTA COCTOSIHHS KITFOYEBBIX SJIEMEHTOB
CUCTEMBI.

o AJITOPUTMBI NPOBEPKH JAHHBIX /I BBISIBICHUS HECOOTBETCTBUI U
AHOMAJIbHBIX OTKJIOHEHUH.

o CHcTeMBbl ONOBEIICHUSI H PearupoOBaHMsA JJIsi BOBPEMsI MPEATPUHATHIX
JEUCTBUI MO YCTPAHEHUIO MTPOOJIEM.

IIpumenenune MmogeanpoBanus B npoekruposanun ACYBC
1. UnTerpauust Mojesieil 0TKa30B HA dTale NPOEKTUPOBAHUS

Ha stane npoektupoBanus ACYBC MonennpoBanrue 0TKa30B TOMOTAET BBISIBUTH
YSA3BUMOCTH M ONPEAECTUTh KPUTHUECKUE BJIEMEHTHI, KOTOPHIE MOTYT MOBJIUSTH
Ha 0€30MacHOCTh BO3AYIIHOTO CyJHA. Ba)kHO BKJIIOYMTH MOJENHM OTKAa30B Ha
Ka)XJIOM JTare pa3paboTKH, HAUMHAs OT KOHIENTYaJIbHOI'O MPOCKTUPOBAHUS U
3aKaH4YMBasi TECTUPOBAHUEM CUCTEMBI.

2. MoaeaupoBaHue 0TKA30B B NMPOIECCe IKCIITYyaATAIUH

B mnpomecce skcmulyaTtauu BaXKHO TNOJAJIEPKUBATh AKTYaJbHOCTh MOJEIIEH
OTKa30B, PEryJsipHO OOHOBJISASI MX C€ Y4YE€TOM HOBBIX JIaHHBIX O
paboTOCIOCOOHOCTH CUCTEMBI. DTO MO3BOJISIET BOBPEMSI BBISBIIATh U YCTPAHATH
NOTEHIMATbHbIE MPOOJIEMBI, YTO CHUYKAET PUCK CEPHE3HBIX MHIIMJICHTOB.

IlepcniekTUBBI Pa3BUTHS U BHI30BBI
1. Pa3BuTHe TeXHOJIOTHIl MAIIMHHOTO 00y4yeHuss u UN

B Oyaymem oxugaercss akTUBHOE pPa3BUTHUE METOJIOB HCKYCCTBEHHOTO
MHTEJJIEKTa W MAIIMHHOTO OO0y4deHuss B 00JacTh MPOTHO3UPOBAHUS U
npeaorspaiieHus otkazoB B ACYBC.
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DTO MO3BOJUT HE TOJBKO MOBBIIIATH TOYHOCTh AUAarHoCTHUKU, HO U oOecrneyrBaTh
ABTOHOMHOC IIPUHATHC pCIHGHI/IfI B p€aJIbHOM BpEMCHHU.

2. NHTerpanms ¢ cucTeMaMu Npeaynpe:kIeHns U YIpaBJieHusl pUCKAMH

MopenupoBaHue OTKa30B OyJeT MHTETPUPOBATHCS C OoJjiee MIUPOKUMU
CUCTEMaMHU YIpaBJICHUS PUCKaMH M MPEIOTBpallleHus] aBapuil. ITo oOecrneuuT
0oJiee BBICOKYIO CTETeHb O€30MacHOCTH U HAJCKHOCTH BO3IYIIHBIX CYOB.

3. Hcnoan3oBanue 6oabnx JaHHbIX (Big Data)

BHCI[pCHI/Ie TEXHOJIOTHH aHajin3a OOJIBIINX JaHHBIX IIO3BOJIMT C06HpaTB u
O6pa6aTI)IBaTB OT'POMHOC KOJIMYCCTBO I/IH(i)OpMaHI/II/I 0 COCTOAHHMUN BO3AYHIHBIX
Cya0OB, UTO IIOBBICUT KaUCCTBO MOJACIIMPOBAHUA OTKA30B U YIYUIIUT YIIPABJICHHUC
PHUCKaMHU.

3akiIoueHue

MopnenrpoBaHu€e OTKa30B B aBTOMaTU3UPOBAHHBIX CUCTEMAX YIIPABJIEHUS BO31YIIHBIM
CYIHOM SIBJSIETCSI Ba)XHOW YacThl0 oOOecreueHus: Oe30lacHOCTH U HaJeKHOCTH
JKCIUTyaTalliM  BO3AYIIHBIX CyAoB. [lpuMeHeHHe MaTeMaTUYECKUX MOJEINEH,
MCKYCCTBEHHOTO HMHTEJUIEKTa W MAIIMHHOrO OOy4YeHHsI MO3BOJIAET 3(PPEKTUBHO
MIPOTHO3MPOBATh W NpPEAOTBpallaTh OTKa3bl, YTO B CBOI OYEpPEIb CIIOCOOCTBYET
CHW)KEHUIO PUCKOB M TOBBIIICHHWIO O€30MACHOCTU MOJIETOB. B Oynymiem pa3BuTue
TEXHOJIOTM M HHTErpalysl C CUCTEMaMH YIpPAaBIEHUS PUCKAMH OTKPBHIBAET HOBBIC
BO3MO>KHOCTH JUJIs1 IOBBIIIEHUS HA/IE)KHOCTH U O€3011aCHOCTH B aBUALIUU.

Jlureparypa

1. UBanoB, U. H. «Teopus HageXKHOCTH U MaTEeMaTHYECKOE MOJECIMPOBAHUE B
aBuanun». Mocksa: Hayxka, 2018.

2. TletpoBa, A. B. «lIporHozupoBanne OTKa30B B CHCTEMax YIIPaBJICHUS
BO3yIIHbIMU cynHamu». CankT-IletepOypr: ABuanpoekt, 2020.

3. Komanes, [I. B. «lIpumenenne MamuHHOTO OOy4YeHUS ISl JUATHOCTUKH
aBHAIIMOHHLIX cucTem». Kazans: MunoBamuu B aBuamuu, 2019.

-81-



HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

V]IK-629.1.024

MUPOBOM ONBIT MIPUMEHEHMS BOJOPOITHOT'O TOILIMBHOI'O
QJIEMEHTA HA ABTOTPAHCIIOPTE

®arbixoB UinbHap Uiabaaposuy
cTyneHT, Kazanckuii ['ocyqapcTBEeHHbIM DHEPrETUUECKUIN Y HUBEPCUTET
P®, r. Kazanp

AHHOTAIUA

B cratee paccmaTpuBaeTcs MHUPOBOM OMNBIT MPUMEHEHHS] BOJOPOJHBIX TOTLTUBHBIX
anemeHToB (BTD) Ha aBTOTpaHCmoOpTe, a TaKKe IMEPCHEKTHBBI UX BHEIPEHUS IS
CHIDKEHUS  YIJIEPOJHBIX  BBIOPOCOB U TOBBIIEHHUS  HHEProd3(PPeKTUBHOCTH.
OOcyxnalTcs TEKylIHe IOCTHKEHHMs B 00JacTH pa3paboOTKU U HCIIOJIb30BaHMS
BOJIOPOJHBIX aBTOMOOWJIEN B Pa3IMYHBIX CTpaHax, BKItoYas fAnonuto, I'epmanuio u
CLIA. AHanu3upyrloTcs TEXHHUYECKHE, SKOHOMHYECKHE U SKOJIOTMYECKHUE aCHEKThI
ucnoip3oBaHus BTD, a Takke OCHOBHBbIE MPOOJIEMBI, CBA3aHHBIE C MPOU3BOACTBOM,
TPaHCIIOPTUPOBKOM W  XpaHEHHWEM BojJopojaa. PaccmarpuBarorcs — KIHOYEBbIE
JOCTUKEHMSI U IEPCTIEKTUBBI PA3BUTHUS BOJIOPOJAHOM SHEPTETUKHU ISl TPAHCIIOPTA.

KiroueBbie cjioBa: BOJOPOJHBIE TOIUIMBHBIE DJIEMEHTHI, aBTOTPAHCIOPT, BOAOPOI,
HKOJIOTMYECKass  YCTOWYMBOCTb,  JHEProcOEpeKeHHWe, MHUPOBBIE  TEHJCHIIUH,
aJIbTEPHATUBHBIE HICTOYHUKHU YHEPTIUH.

BBenenune

Hcnonb3oBaHue BOJOPOJHBIX TOIUIMBHBIX d2yieMeHTOB (BTD) nmns  mpuBoga
aBTOTpPAHCIIOpPTa SIBJISETCS OJHOM U3 HauOojee TMEepPCIEeKTUBHBIX albTEPHATUB
TPaJAWIIMOHHBIM JIBUTATENISIM BHYTPEHHETO CropaHus. B ycioBusix T1100aJbHOTO
CTPEMJICHUSI K  yMEHBIICHUIO  YTIEPOJIHBIX  BBIOPOCOB U TOBBIIICHUIO
AHEProdhHEKTUBHOCTH, BOJAOPOIHBIN TPAHCTIOPT CTAHOBUTCSA BAKHBIM KOMIIOHEHTOM
CTpaTeTuM YCTOMYMBOIO pa3BUTHUS. B [aHHOM cCTaTbe AHAIM3UPYKOTCS MUPOBBIC
TEHJICHIIUW U JOCTIKEHUS B o0jacTu npumeHenus BTD Ha aBToTpaHCmopTe, a Takke
paccMaTpUBaAKOTCA BBI3OBbI, C KOTOPBIMHU CTaJIKUBAIOTCS CTPaHbl IPU BHEAPEHUU
BOJIOPOJIHBIX aBTOMOOMIICH.

TexHnuyeckue 0cO0EHHOCTH BOJOPOJIHBIX TOMJIMBHBIX 3JIEMEHTOB
IpuHumn padoTsbl BOAOPOJIHOI0 TONJIMBHOIO 3JIeMEHTA

BomopoaHblii TOIUIMBHBIM AJIEMEHT MPENCTABISET €000 yCTPOMCTBO, KOTOPOE
TEHEPUPYET DIIEKTPUUYECKYIO SHEPTUI0 3a CYET XMMHYECKOW pPEaKIUH BOJAOPOJA C
KUCJIOPOJIOM, IIPU 3TOM OCHOBHBIM ITPOAYKTOM SIBIIIETCS BOJA.
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B oTnnume ot TpaIuIMOHHBIX aKKyMYJISTOpHBIX OaTapeit, BTD nmeror 6oee BHICOKYIO
IJIOTHOCTb YHEPTHH U 00ECTIEUNBAIOT JIIUTENbHBIN poder 6e3 He0OX0AUMOCTH YacTON
3apsIIKH.

Tunbi BOJOPOAHBIX TOIVIMBHBLIX 3JIECMCHTOB

CymectByer Heckoybko THUNoB BTD, Hanbosee pacrnpocTpaHEHHBIMH U3 KOTOPBIX
SBJISIFOTCSL:

PEMFC (Proton Exchange Membrane Fuel Cells) — TtommuBHBIE 37eMEHTHI ¢
MPOTOHHON OOMEHHON MEMOpaHO, IIMPOKO MPUMEHSIEMbIE B aBTOMOOHIISX.

SOFC (Solid Oxide Fuel Cells) — TBepmoOKCHAHBIC TOILIUBHBIE 3JICMEHTEHI,
HCIIOJIb3yeMbIe B CTAllMOHAPHBIX YCTAHOBKAX M B HEKOTOPBIX TPAHCIOPTHBIX
Cpe/icTBax.

AFC (Alkaline Fuel Cells) — meno4npie TOIIMBHBIC 3JIEMEHTBI, KOTOPHIC WMEIOT
BBICOKYIO 3()(DeKTUBHOCTbD, HO YYBCTBUTEIBHBI K YTIICKUCIOMY ra3y.

MI/IpOBOﬁ OIIBIT TNPHMEHCHHHA BOAOPOAHBLIX TOILUVIMBHBIX 3J3J€MCHTOB B
ABTOTPAHCHOPTE

Snonus

SAnonus ABIAETCS TUASCPOM B 00IaCTH BOJIOPOTHOM DHEPTeTUKH, aKTUBHO BHeIpsist BTO
B aBTOTpaHCIOPT. SMOHCKHME KOMIIaHWM, Takue kKak Toyota m Honda, pa3zpaboranu u
Hayaju CEpUIHOE MTPOU3BOJICTBO BOJOPOIHBIX aBTOMOOUIIEH, Takux Kak Toyota Mirai
u Honda Clarity. IIpaButenbcTBO SNMOHMM MHBECTHUPYET 3HAYMTEIbHBIC CPEJICTBA B
pa3BUTHE UHPPACTPYKTYPhl BOJOPOIHBIX 3alPaBOYHBIX CTAHIIMM, YTO CIIOCOOCTBYET
POCTY MOMYJSIPHOCTH BOJOPOIHBIX ABTOMOOMIICH.

I'epmanus

['epMaHusi aKTUBHO pa3BUBAET BOJOPOAHYIO HKOHOMHMKY, M KOMIIAHMH, TAKUE Kak
Mercedes-Benz, BMW wu Volkswagen, mnpeacTaBuin CBOM MOJCIH BOJOPOJIHBIX
apromoOuneii. B T'epmanum Takke MMOCTpOEHAa CETh BOJOPOIHBIX 3aMpPaBOYHBIX
CTaHUMM, KOTOpas MPOJOJHKAET PACIIUPATHCA. B cTpaHe mpoBOIATCS MCCIEIOBaHUA,
HalpaBJICHHbIE HA CHUXXEHHUE CTOUMOCTH MPOU3BOACTBA BOJOPOJHBIX TOIUIMBHBIX
AJIEMEHTOB M yiy4llleHue X 3 (PEeKTUBHOCTH.

CIIA

B CIIIA komnanuu, takue kak General Motors u Ford, mpoBomaT wucnblTaHus
BOJIOPOJIHBIX ABTOMOOWJICH, OJHAKO Ha TEKYU[MHd MOMEHT PBIHOK BOJOPOJIHBIX
apromoOuneit B CIIIA menee pazsutr, yeM B Snonun wnm EBpomne. Opnako CIIA
aKTMBHO MHBECTHPYIOT B HAyYHbIE HCCIIEAOBAaHUS U pa3pabOTKH B 00J1aCTH BOAOPOIHBIX
TEXHOJIOTH, a TAK)Ke B CO3[IJaHNE MH(MPACTPYKTYPHI JIJIs 3alIPAaBKU BOJIOPOIOM.
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Jlpyrue crpaHbl

Boma u IOxnas Kopes Ttakke aKTHBHO pa3BUBAIOT BOJOPOJHBIM TPAHCIIOPT,
MHBECTUPYsSI B CO3JJaHNE 3aIIPAaBOYHBIX CTAHLIMM U PAa3BUTHE TEXHOJIOTHUN. B HEKOTOPBIX
CTpaHaxX, Takux Kak Kwuraii, y)xe HadaJu HUCHOJIb30BaTh BOJOPOAHBIE aBTOOYCHI U
I'PY30BHKH JJI1 O0ILECTBEHHOTO TPAHCIIOPTA U JJOTUCTUKH.

IIpo6JieMbl U BHI30BbI BHEIPEHUSI BOOPOAHBIX aBTOMOOMJIEH
IIpou3BOACTBO ¥ XpaHeHHe BOIOPOIA

OcHOBHOI TTPo0JIEMOM BOIOPOHOM IHEPTETUKHU SABJISICTCS IMTPOU3BOACTBO Bojiopoia. Ha
CETOJIHSIIHUHN JICHb OOJBITMHCTBO BOJIOPOJIa MIPOU3BOIUTCS U3 MPUPOIHOTO Ta3a, 4To
PUBOJUT K BBIOpOCAM YIJIEKUCIIOTo raza. OJHUM U3 BO3MOXKHBIX PCIICHHUU SIBISETCS
HCIIOJBL30BaHUE BOAOPOA, MOTYYEHHOTO C MOMOIIBI0 BO30OHOBIISIEMBIX MCTOYHUKOB
SHEPruu (3eJeHbI BOJOPO/T), OJTHAKO 3TO TPEOYyeT 3HAUNTEIbHBIX HHBECTUIIH.

HNudpacTpyKTypa 3anpaBKu

Pa3BuTre MHPPACTPYKTYphl BOJOPOJHBIX 3aMPABOYHBIX CTAHIIMM SIBJSIETCS OHOM U3
KJIIOYEBBIX 3a7a4. B HacTosiiiee BpeMsi CeTh 3alpaBOK BOJOPOJOM OTpaHHYEHA, YTO
3aTpyAHSIET UCTIOIB30BAHUE BOJIOPOIHBIX aBTOMOOUIICH Ha JAJIbHUE PACCTOSIHUS.

CrouMoCThL AaBTOMOOMJICH

Bonopoansie aBTOMOOWIM, HECMOTPS HA 3HAUUTEIbHBIE YCHUIIUS [0 CHHUXEHUIO
CTOMMOCTH, OCTAlOTCSl JOPOTHMH B TPOU3BOJACTBE. IJTO OOYCIOBIECHO BBICOKOM
CTOMMOCTBIO BOJOPOJHBIX TOTUTMBHBIX JIEMEHTOB U TEXHOJIOTHH, UCIIONB3YIONTUXCS B
MIPOU3BOJICTBE AaBTOMOOUIICH.

IlepcnekTHBBI pa3BUTHS BOAOPOAHOI0 TPAHCIIOPTA
HNHTerpanus BOZOPOAHBIX TEXHOJIOTHI B YCTOMYMBYI0 JHEPIreTHYECKY0 CUCTEMY

B Onwxaiimme roabl 0XUAAETCS POCT MOMYJISPHOCTH BOJOPOAHBIX AaBTOMOOMIIEH,
O0COOEHHO B CTpaHax, CTPEMSIIMXCS K YIJIepOAHOM HeUTpalibHOCTU. BomopoaHsbiii
TPAHCIIOPT MOMKET CTaTb BAXXHOM YacTbl0 KOHLENUMU yMHBIX T'OpPOJIOB,
MHTETPUPOBAHHBIX C BO3OOHOBIISIEMBIMA UCTOYHUKAMU SHEPTUH.

Pa3zBurtune dK0JI0ri4ecKy YUCTHIX TEXHOJOTHH

Pa3Butune BOAOPOJHBIX TEXHOJIOTUM TIOMOXET 3HA4YUTEIIbHO CHU3UTH BBI6POCBI
IMapHUKOBBIX T'a30B U YIIYUIIHUTH 3KOJOTMYCCKOC COCTOSHHMEC B KPYIIHBIX I'OPOJAaX. 910
TAKXKC ITO3BOJIUT COKPATUTDb 3aBUCUMOCTD OT MCKOIIACMBIX BUA0B TOIIJIMBA.
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HoBblie MaTepHaJabl H TEXHOJIOI'MA

Oxupmaercsi, 4ro B OyaymieM pa3paOOoTKa HOBBIX MaTepUanoB ISl TOIJIMBHBIX
AJIEMEHTOB U YJIYYILIEHHE TEXHOJOTUI TPOU3BOACTBA BOIOpOJa OyAyT CHOCOOCTBOBATH
CHWKEHUIO CTOMMOCTH BOJOPOJHBIX aBTOMOOUJIEN U YIYYIIEHUIO X XaPAKTEPUCTHUK.

3ak/JIroueHue

[Iprmenenne BOJOPOIHBIX TOIUIMBHBIX 3JIEMEHTOB Ha aBTOTPAHCIIOPTE MPEICTABISACT
co00i1 BaXXKHBIN IIAT K CO3/IaHUI0 YCTOMYMBON U IKOJOTUYECKH YUCTON TPAHCTIOPTHOMN
cucTteMbl. MUPOBOH OIBIT JEMOHCTPUPYET, YTO BOJOPOJIHBIA TPAHCIOPT MOKET
CBITPATh KJIFOUEBYIO POJIb B 00Opb0OE ¢ U3MEHEHHEM KIMMATa U CHUKEHUU 3arpsi3HEHUS
Bo3ayxa. OOHAaKo Uil JOCTHKEHUS MAacCOBOIO pAaCHpOCTPAaHEHUs BOJOPOAHBIX
aBTOMOOMWJIEH HEOOXOAMMO MPEONONETh PSIi TEXHOJIOTMYECKUX U HKOHOMHUYECKUX
0appepoB, BKIIIOYas IPOU3BOJICTBO BOJAOPO/Ia, CO3JaHIE NH(PACTPYKTYPhl U CHUKEHHUE
CTOMMOCTH aBTOMOOMIIEH.
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