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PA3PABOTKA TEXHOJIOTUU ABTOMATHUYECKOI KOHOUTYPALINU
DOCKER-KOHTEVHEPOB

AHHOmMauus. B Hacmoswem ucciedo8anuu paccMompeHsl 0C00eHHOCMU paspadomKu MexHoN02UU agmomda-
muueckoli KoHpueypayuu docker-konmeiinepos. Takxe agmopom ommeueHsl NpodaeMHble B0NPOCHI UCNOJ16308d-
HUS1 mexHo02uU asmomamuueckoii koHgueypayuu docker-konmetinepos. Kpome mozo, npednioxeHs! nymu peuie-
HUS YKA3AHHBIX NPoOSieM. ABMOPOM Makice npedcmasieH MexaHusm QyHKyuoHuposarus docker-konmetiHepos.

Knroueewle cnosa: docker-konmetiHepsl, agmomamu3sayus, KoMnotomep, MacuimaduposaHue, NPUa0MeHuUsl.

pelcTaBieHHas TeMa UCCaeSOBaHUSs OCTaeTCs
AKTYaJIBHOM ¥ BOCTPeOOBAHHOI B HACTOSI-
miee Bpemst. Docker — 3TO cpeicTBO KOHTeIHEepHU-
3a1uy, KOTOPOe MO3BOJSIET YIIAKOBBIBATh MPUJIO-
SKeHMS U BCe UX 3aBUCUMOCTU B €IMHBIA, IIepeHO-
CUMBIIT KOHTeltHep. OgHako, KOHOUTYpUpoBaHye
Docker-KoOHTeIfHEPOB MOKET OBIThH CJIOXKHBIM ITPO-
1IeccoM, 0CO6eHHO MPM HACTPOJike GOMBIIOrO KO-
JIMYeCcTBa KOHTEHEPOB B KPYIIHBIX TPOEKTaXx.

ABTtomatnueckasi KoHurypauusi Docker-koH-
TeiHEPOB MOKEeT 3HAUMUTE/JbHO YNPOCTUTH MPO-
LleCcC YIIpaBJIeHUs KOHTelHepaMMu U COKPATUTh
BpeMs Ha UX HAaCcTpolky. biarogapst apTomaTtm3a-
MY Tpollecca KOHOUTypauuym MOKHO COKPAaTUTh
KOJINYECTBO OLIMOOK, KOTOPhIE MOTYT BOSHUKHYTh
IIpM DPYYHOI HACTpoOJiKe KOHTelHepoB. Kpowme
TOrO, aBTOMaTuyeckass KOHUrypauusi MosKeT
YIYUIINTb 6e30MacHOCTh, TaK KaK yMEHbIIAeT
PUCK OIIMOOK, KOTOPbIE MOTYT IIPUBECTU K YSI3BU-
MOCTSIM.

Taxske, B CBS3M C pa3BUTHEM 06JIaUHBIX TEXHO-
JIOTUI ¥ MUKPOCEPBUCHOM apXUTEKTYPBbI, UCIIOJIb-
30BaHMe Docker-KOHTEIfHEPOB CTAaHOBUTCS BCe
60Jj1ee TOMY/SIPHBIM. DTO O3HAYAET, YTO MHCTPY-
MEHThl ¥ TeXHOJOoruu Ijsl yrnpasieHuss Docker-
KOHTel{HepamM#, BK/IIOYasi aBTOMaTUYECKyK KOH-
durypannio, 6ygyT Mpomo/iKaTh pasBUBATLCS U
COBEPIIEHCTBOBATHCSI.

Takum 00pa3oM, JaHHAs TeMa OCTAeTCsT aKTy-
QJIbHOJI U VIMeeT GOJIbIION TOTeHIIVA AJI Pa3BU-
TUSI B OYAYIIIEM.

Ilenpio cTaTby SIBJISIETCS OMpene/ieHne MeTo-
IOB pa3pabOTKM TEXHOJIOIMii aBTOMAaTUUECKOI
KoHpurypanyumu docker-KoHTeiHEPOB.

PaspaboTka TEXHOJOTMM AaBTOMAaTUYECKO
KoHpurypauyum docker-kKoHTeltHepOB — 3TO IPO-
11eCC CO3IaHMsI MHCTPYMEHTOB U CUCTEM, KOTOPBIE
MTO3BOJISIIOT aBTOMAaTU3UPOBATh KOHOUTypaumio
docker-koHTeitHepoB. Docker-kKoHTeiiHepbl — 3TO
M30/IMPOBaHHbIE CPellbl, B KOTOPBIX MOKHO 3aITyC-
KaTh TMPWIOXKEHUS U CEPBUCHI 0e3 BIAMSHUSA Ha
IpyTue TMpoIecchl, paboTawle Ha TOM Ke cep-
Bepe. OHM MO3BOJISTIOT YITAKOBBIBATD MTPUIOKEHMS
B ITIOPTaTUBHbBIE CPEbI, UTO 00JIervYaeT Ux pasBep-
ThIBaHME ¥ MacIITabMpoBaHMeE.

ABTomaTtuueckasi KoHurypauusi docker-koH-
Te/fHEPOB MOKET BK/IIOYATb B CeOSI HACTPONKY
Pas3IMYHbBIX ITAPaMETPOB, TAKMX KaK IOPTHI, ITepe-
MeHHbIe OKPYKEHMsI, 3aBUCUMOCTH ¥ MHOTO€ pY-
roe. i1 3TOTO MOXHO MCIIOJb30BaTh WHCTPY-
MeHTbI, Takue kKak Docker Compose, Kubernetes n
Ipyrue.

OcHOBHasI 3aJaya aBTOMAaTUUYECKO KOHPUTY-
pauuy 3aK/II0YaeTcs B CO3JaHUM YIOOHOTO U MPOo-
CTOTO TIPOIlecca pa3BepTHIBAHUSI M MaCIITAOUPO-
BaHMs TIPUJIOKEHMI, KOTOPBIi Obl He TpeboBas
MHOTO BpeMeHM U pecypcoB. OHa MOXeT ObITb IT0-
JIe3HOM 111 pa3paboTUMKOB, KOTOPbIE AOIKHBI
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YaCTo MePeHOCUTH IIPUIOKEHNUS B pa3HbIe CPeIbl,
VIV [JISI OTIepaTopoOB, KOTOpbIe AO/DKHBI obecrie-
YMBATh CTAOWIBHYIO PaboTy MHOMKECTBA MPWIO-
SKEHMI B paMKax O00/IbIINX MHGPACTPYKTYP.

HekoTopble 13 MHCTPYMEHTOB aBTOMAaTuye-
cKoit koHdurypauum, Takme kKak Docker Compose,
MOTYT WCIOJb30BaTbCS JISI JIOKAIBHOIM paspa-
OOTKM ¥ TECTUPOBAHMS MPUIOKEHUI, a TAKKe IJIsT
3amycka MOpPWIOXKEeHUII B MOPOU3BOACTBEHHOM
cpeme. JlpyrMe MHCTPYMEHTBbI, TaKue Kak
Kubernetes, MOTYT 1CI10/1b30BaThCS AJIs YIIpaBie-
Hust Kinactepamyu Docker-KOHTeifHEpOB Ha MPOU3-
BOZICTBEHHBIX C€pBepax.

KoHeuHO, co3maHMe TaKOii TEXHOJOTMU Tpe-
OyeT yueTa pasaMUYHbIX (GaKTOPOB, TAKUX KaK Tpe-
60BaHMS K MMPOU3BOOUTENBHOCTH, MacIITaAOUpye-
MOCTM ¥ 6e30IacHOCTM, a TaKkKe obecIieueHye
COBMECTMMOCTM C OPYIMMM MHCTPYMEHTaMM WU
TEXHOJIOTUSIMM, MCITONb3YyEMbIMM B KOHKPETHOI
cpene. OIHAKO, aBTOMaTMyecKast KOHGUTypaius
Docker-KOHTeIfHEPOB SIBJISIETCST BasKHBIM MHCTPY-
MEHTOM JJI51 00JIeruyeHust pa3paboTKM, pa3BepThI-
BaHMS U YIPaBJIeHUs TPUIOKEHUSIMU B COBpe-
MEHHBIX cpefax.

Kpome TOro, TEeXHOJOTUSI aBTOMAaTUYECKON
KoHuryparum  docker-kKoHTeltHepOB  MOKeT
BKJIIOYATh B ce6s1 MCIIOIb30BaHMe MIa6IOHOB, KO-
TOpble TIO3BOJISTIOT TIOBTOPHO  MCIIOJb30BaTh
HaCTpPOMKM ¥ TIapaMeTpbl MPU pPa3sBePTbIBAHUM
HOBBIX KOHTETHEpOB. DTO MOXKET YCKOPUTH IIPO-
1lecC pasBepThHIBAHUS U CHU3BUTH BEPOSITHOCTh
OIMOOK.

IpyruMyu BO3MOXKHBIMU (QYHKIIMSIMM aBTOMa-
TUYeCKoil KoHduryparuu Docker-KoHTeltHepoB
SIBJISTIOTCSI:

—  aBTOMAaTMYecKOoe MaclITabupoBaHMe Mpu-
JIOSKeHUH B 3aBUICMMOCTH OT Harpy3Ku.

—  aBTOMAaTMuecKoe OOGHOBJIEHME MPUIOKe-
HUI U UX 3aBUCUMOCTEIA.

—  aBTOMAaTMuecKas HacTpoiika cepTuduka-
TOB 6€30T1aCHOCTH JIJIST 3aI[UThI JAHHBIX.

OoHMM M3 IPUMEPOB MHCTPYMEHTOB aBTOMa-
THYeckoii KoHdwurypaimuy Docker-koHTeiiHepoB
sBisieTcss Ansible, KOTOpbIii MOXKET MCITONIb30-
BaThCS IJIS1 HACTPOIKY MHPpacTpyKTyphl Docker n
yIpaBjeHMs] KOHTeifHepaMy B OOJBIIMUX Cpefax.
Ansible mo3BoJISIeT YIIPaB/ISTh MHOXECTBOM XO-
CTOB ¥ 3aIyCKaTh 3a7auy Ha HUX, YTO YIIPOIIAET
HaCTPOMKY 1 MacIITabupoBaHMe TTPUIOKEHMIA.

Emie onuH npumep — Terraform, KoTopsiit Mo-
SKeT MCIOIb30BaThCS ISl aBTOMATUYECKOTO pas-
BepThiBaHUS MHOPaACTPyKTypbl Docker Ha o61au-
HbIX I1atdopMmax. Terraform mosBossieT ompene-
JIUTh MHOPACTPYKTYPY KaK KOZ ¥ pa3BepHYTH ee

aBTOMATMYECKM, UTO VIIPOINAeT YIIpaBJieHNe
Docker-koHTeitHepamu 1 MHGPaCTPYKTYPOIi B Lie-
JIOM.

B 11e0M, TEXHOJOTMSI aBTOMAaTUUYECKOI KOH-
durypaunu docker-koHTeltHepOB MMeeT MHOTO
MIPEUMYIIECTB, TAKMX Kak MOBbIIeHNEe 3P heKTUB-
HOCTY ¥ CKOPOCTYM Pa3BePThIBAHUS TTPUIOKEHMIA,
a TaKke yIpollleHre yIIpaBieHys KOHTeitHepamMu
B Gosmbummx cpemax. OHa MOXeT ObITh OCOOEHHO
TI0JIe3HOI IJI1 KOMITaHWUIi, KOTOpPbIe MUCIIOIb3YIOT
MUKPOCEPBUCHYIO apXUTEKTYPY U Pa3BEPTHIBAIOT
MHOXXeCTBO IMPUJIOKEHMI B KOHTeTHepax.

Pa3paboTka TEeXHOJOTUII aBTOMAaTUUECKOI
KoHpuryparuu  Docker-KOHTeifHEpPOB  MOKET
CTOJIKHYTBCS C PSIOM ITPOGJIEM, BOT HEKOTOPBIE U3
HUX:

e  HeopHopomHbIe OKPYKEHMSI: PA3HBIE OTIe-
palYOHHbIE CUCTEMBI U BEPCUM MOTYT UMETDb pa3-
JIMYHbIEe Tpe6OBaHMS K HACTPOIKaM M 3aBUCHMO-
CTSIM KOHTEeViHepa. OTO MOXET YCJIOXHUTb MPO-
11eCC aBTOMaTUUYeCKOM KOHGUTYpAIMK, TIOCKOTbKY
HEO0OXOIMMO YUUTHIBATD PA3/INUUS B OKPYKEHUSX.

e HeomHO3HAYHOCTb HACTPOEK: HEKOTOPbHIE
rmapaMeTpbl HACTPOWKM MOTYT MMEeThb HEOIHO-
3HAUYHOe 3HaueHMe, Halpumep, pasmep Oydepa
VTV KOJIMYECTBO ITIOTOKOB. DTO MOXKET ITPUBECTU K
TOMY, YTO aBTOMAaTHUYeCKast KOHPUrypaLus Boibe-
peT HeONTVMa/IbHbIe 3HAUEHMS.

e  CJIOXHOCTb CHUCTEMBI: TPU pa3paboTke
CJIOKHBIX CUCTEM MOKET TOTPEGOBATHCS MHOXE-
CTBO KOHTEMHEPOB, KaXXAbI CO CBOMMU YHUKAJIb-
HBIMM HACTPOMKaMM. ITO YCJIOXHSIET MPOLecc
KoHpurypamnyumu u Tpedyet 60J1ee CIOKHBIX TEXHO-
JIOTUI1 aBTOMAaTUYECKOI HaCTPOIKU

e HepgoctaTok CTaHAApTOB: HACTPOIIKa
Docker-KoHTeiiHEpOB MOXET 3aBMCETb OT He-
CKOJIbKMX (DaKTOPOB, TakKuxX Kak Bepcusi Docker,
omepaloOHHasl CUCTeMa M MCIIOJb3yeMble IIa-
KeTbl. OTCYTCTBME CTAHIAPTOB MOXKET ITPUBECTU K
TOMY, UTO pas3JIMUYHble MHCTPYMEHTBI JIJIs1 aBTOMa-
TUYECKOI KOH(UIrypauuu He OGYIyT COBMECTVMBI
MEeXIy COOOIA.

e IIpo6nemMbl 6e30MACHOCTI: HEKOTOpPbIE
rapaMeTpbl HACTPOIKM MOTYT MMETh 3HAUUTE/Tb-
HOe BJIMsIHME Ha 6e30MacHOCTb CUCTEMbI, HAIIPU-
Mep, AOCTYITHOCTb ITIOPTOB WJIU YPOBEHb MPUBUJIE-
ruit. HempaBuibHAs HaCTPOJKa MOXET IPUBECTU
K YSI3BUMOCTSIM 6€30TacHOCTM WIN Jaske K KOM-
MpOMeTaly CUCTEMBI.

dTO UL HEKOTOPbIE U3 MPO6IEM, KOTOpbIE
MOTYT BO3HMKHYTb IIpU pa3paboTKe TeXHOJIOTMit
aBToMaTuueckoil KoHdurypauum Docker-koHreii-
HepoB. OLHAKO, CYIEeCTBYeT MHOKECTBO MHCTPY-
MEHTOB U TTOXO0/IOB ISl peIIeHNs 3TUX ITPO6IeM,
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TaKMX KaK UCIIOJb30BaHMe IabJIOHOB KOHUTYypa-
LMK, KOHTPOJIb Ge30MacHOCTH M MCIIO/NIb30BaHIe
CHeLMaTM3UPOBAHHbIX MHCTPYMEHTOB MJISI KOH-
¢urypamum [1, c. 218].

HHTEPHET |

NOPT 3000

MOXHO TpeAacTaBUThb CIEAYIOINI MeXaHU3M
paboThl aBTOMAaTUYECKOI KoHpurypaimuyu Docker-
KOHTeIHepoB Ha puc. 1.

NOPT 8088
DPOHT HA >
NODE.JS

B3IK HA JVM

NOPT 3306
e BA3A OAHHBEL

HA MySaL

LINLX

Docker-koHTeRHep —‘ Docker-koHTelHep

LINUX LINLX

Docker-koHTeRHep

BALL CEPBEP

Puc. 1. MexaHu3M paboThl aBTOMAaTHUeCKOI KoHMurypauyu Docker-koHTeltHepoB

CyliecTByeT HEeCKOIbKO ITyTeil pelleHus mpo-
6y1eM pa3pabOTKM TEXHOJIOTUIT aBTOMATUYECKOM
KoHduryparuu Docker-koHTeitHepoB. MOKHO
BBIZEIUTH HEKOTOPbIE U3 HUX:

e  lcmonb3oBaHME MHCTPYMEHTOB yIIpaBiie-
HusI KoHuUrypaimei, Takux kKak Ansible, Puppet
mimn Chef, g aBTOMaTM3aLMM CO3TaHMUST ¥ KOH-
durypuposanus Docker-koHTeltHepoB. ITU UH-
CTPYMEHTBI MOTYT MCIT0/Ib30BaThCS IJISI CO3TAHMUS
CKpUIITOB, KOTOpble aBTOMATMUECKM HaCTpau-
BaIOT KOHTEHEPBI B COOTBETCTBUM C TPeOYEMbIMU
crieupUKaALUSIMUA.

e Ucnonb3zoBanme Docker Compose s
ompeeNieHusT M 3alycka HeCKOJIbKMX KOHTeliHe-
poB. Docker Compose mo3BOJIIeT CO3[aBaTb U
YVIOPaB/ISITh HECKOJbKMMM KOHTEHEepaMy OJHO-
BPEMEHHO, UCIONb3ys Gailyibl KOHOUTYpanm
YAML.

e  lcmonb3oBaHME MHCTPYMEHTOB yIIpaBiie-
HMUS BepcusiMM, Takux Kak Git, I ympaBiaeHus
KoHpuryparnueii Docker-konTeiitHepoB. Koa KoH-
durypanyy Docker moskeT 6bITh XpaHeH B Git-pe-
TTO3UTOPUM U YIIPABISITHCS C TTOMOIIBIO CPECTB
yIpaBjeHUs] BepCUSIMU, UTO 06JieryaeT COBMeCT-
HYI0 paboTy M OTC/IEXMBaHMe MU3MEeHEeHUIA.

e lcmonb3oBaHue MHCTPYMEHTOB MOHUTO-
puHra, Takux Kak Prometheus uau ELK Stack, mis
aBTOMATUUYECKOTO OTCJIEKMBAHUS M3MEHEHUIT B
KOHTeliHepax ¥ KOHOUTypauuu. ITU WHCTPY-
MEHTBbI MOTYT OIIPEeNeIsIiTh MU3MEHEeHUsI B KOHTeli-
Hepax M aBTOMaTUYeCKM 3aITyCKaTh IIPOLIeCChI 06-
HOBJIEHMS] KOH(PUTYpauyu.

e  lcmonb3oBaHMe MPAKTUKM MHPPACTPYK-
Typbl Kak Koga (Infrastructure as Code, IaC) must
yrpaBieHnst Kounourypaimeii Docker-koHTeitHe-
pPOB. DTO ITO3BOJISIET CO3/IABATh UM YIIPABJISATb MH-
dbpactpykTypoii, Briaouass Docker-KoHTeltHepbl,
KaK KO/I, UTO 00ecrieuMBaeT MOBTOPSIEMOCTD U aB-
TOMAaTH3al[MI0 TIPOLIeCCOB KOHbUrypauuu u
yIipaBJieHus [2, c. 68].

e  lcmonb3oBaHME KOHTEMHEPHBIX OPKECT-
patopoB, Takux kak Kubernetes, Docker Swarm
munu Apache Mesos, 111 aBTOMaTU3al UM YIIpaBJie-
Hus Docker-koHTeliHepamiu. DTUM MHCTPYMEHTHI
06ecIieunBalOT aBTOMATUUECKYI0 HACTPONKY U
MacITabMpoBaHue KOHTEITHEPOB, a TaKKe YIIpaB-
JIEH)E CEeTSIMU U XPaHUIUIIAMM JaHHbIX.

e Ucnonb3oBaHue mia6iaoHoB Docker-koH-
TeifHepOB, KOTOpble BK/IIOUYAIOT ITpeABapUTeIbHO
HaCTpPOeHHble KOHGUTYpaIyy, YTOObl 0OJErdYnThb
MPOLIeCC CO3OaHUSI M HACTPOIKM KOHTEHEPOB.
DTO MO3BOJISIET OBICTPO 3aIYCKAaTh KOHTEHEPHI C
Heo0X0IMMOit KOHGUrypaluei.

e  Paspa6oTka U UCIIOIb30BaHME GUOINOTEK
Y YTUJIUT JIJIS1 aBTOMAaTUUeCKOi HACTPOIMKY 1 KOH-
durypauum Docker-kKoHTeiiHepoB. Hampumep,
Dockerize n Confd mpemocTaBisiOT MHCTPYMEHTbI
ILJIST IMHAMMYeCKOli KOHGUTYpaIuy KOHTeTHEPOB.

e lcmonb3oBaHMe 0OJAYHBIX CEPBUCOB IS
aBTOMATMUECKOM HACTPOMKM U  yIOpaBJIeHUs
Docker-konreitnepamu. Harmpumep, Amazon ECS,
Google Kubernetes Engine (GKE) u Azure
Kubernetes Service (AKS) mpepocTaBisioT BO3-
MOKHOCTh aBTOMAaTMUeCKOii KOHQUIypaluu u
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MacirTabupoBanus Docker-KoHTeHEPOB B 00-
JIaKe.

e Paspab6oTka MHTerpaluu C CyIIeCTBYIO-
MIVIMM MTHCTPYMEHTaMM ¥ CUCTEMAaMU, TAKMMM KaK
CUCTEMBI MOHUTOPMHTIA, YIIPABIEHUSI pecypcaMu
M aBTOMaTU3aIMM, YTOOBI 06ECTIEUNTh COBMECTU-
MOCTb " 3 heKTUBHOCTD ITPOIIeccoB [3, c. 95].

8 Client | 8 DOCKER_HOST

9TV MeToAbl MOTYT GbITh MCITOJb30BaHbI OT-
IeJIbHO WM B KOMOMHAIIMM IPYT C IPYTOM [IJIS CO-
3IaHUS pelIeHus, KOTOpoe HaWIyJIliuM 06pasom
COOTBETCTBYET IIOTPEOHOCTSIM ¥ BO3MOXKHOCTSIM
OpraHM3aIumn.

KpoMe TOro, MOXHO BBIOEIUTH CAEAYHOLIMI
MexaHu3M 3amycka docker-KOHTefHEPOB Ha

puc. 2.
Registry ==

| docker build |-

| docker pull |'

\ docker run |/

docker daemon 8 @
'-.___-\\
R -

NGiNX

-~
~ L]

-7 openstack.

. -

= x”
L T, bu“d
openstack.
------- pull
run

Puc. 2. Mexanusm 3amycka docker-koHTeltHepoB

CnenyeT OTMETUTb, UTO KOHTEMHEpPHI CO374a-
IOTCST HA OCHOBaHMM 06pasa, CTPYKTypa KOTOPOTO
ompepensieTcs KOHGUrypalMoHHbIM GaitioM. B
HeM TII0/1b30BaTe/ib OIpeJie/isieT BbITIOTHSIEMbIEe
KOMAaH/ibl, CTPYKTYpPy M MHOTMe Apyrue HIOaHChI
TOTO VIV MHOTO KOHTeltHepa. Daiiyibl KOHbUrypa-
MY OOBIYHO HAUMHAIOTCS C OlpeneneHus 6a3o-
BOT0 00pa3sa — HeKOero UCTI0Ib3yeMOT0 JUCTPUOY-
TuBa Linux. 3aTeMm, B rpoiiecce cOOPKU MOXKHO 3a-
IPYy3UTb, HACTPOUTh M CKOMIIMJIMPOBATH AOTIOJI-
HuTenbHble uctrouHuku. M Docker, u Singularity
MpenJiaraloT CEPBUC, B KOTOPOM MOKHO XPaHUTb U
BBITPYKaTh 06pasbl KOHTeTHEPOB. BbI30B KO-
MaHZIbI «run» 3arryckaeT HOBbIM KOHTeiiHep. He-
CKOJIBKO 3K3EMILISIPOB KOHTEIHEPOB MOTYT ObITh
CO3aHbl HA OCHOBAaHMY OJTHOTO U TOTO ke o6pasa.
Kak mpaBuio, KoHTeliHep 6ymeT paboTaTh [0 TeX
1op, Toka He OYAyT 3aBepIIEHbI BCE OMEepalui,
ompefiesieHHbIe B 06pase, MO0 Xe [0 TeX Mop,
1oKa II0/b30BaTe/lb He WCIOJAb3yeT KOMaHIy
«down». KoHTelfHepbI Takke MOIYyT paboTaTh B
MHTEPAKTUBHOM peXume, Halpumep, ¢ 060J104-
Koi1 Ha KoHcoau. KomaHga «exec» MO3BOJISIET BbI-
TOJTHATDL Olepaluy B 3amyleHHOM KOHTeiliHepe
[4, c. 251].

B HacTos1iee BpeMsI MOKHO C YBEPEHHOCTHIO
yTBepKIaTh, 4To Docker, Kak MHCTPYMEHT, CTaJ
CMHOHMMOM TIOHSITUSI KOHTeliHepu3aiuu. [aH-
HbII UHCTPYMEHT JIOCTUT TaKO¥ MOMYASIPHOCTU MO
HECKOJIbKUM TIpUUMHAM, U, OAHO U3 TTIaBHbBIX SIB-
nsgercss  TOT  GakT, UYTO  KOHTelHepHas

mHppacTpykTypa ceituac BocTpeboBaHa, KaK HU-
KOr[ia, ¥, UMEHHO 1103ToMy, pazBuTtuem Docker 3a-
HUMAITCS GOJbIIOE YMCIO MPOGECCUOHATIOB.

Ecniu paccmarpuBaTh apxutektypy Docker Ha
YPOBHE OIEPaLlMOHHOV CUCTEMBI, TO MOYKHO OTMe-
TUTb, YTO OCHOBOI Docker siBisieTcs1 CITy>KeGHbI
nemoH ¢ HasBaHuueM dockerd. OcHOBHas 11e/Ib JaH-
HOTO JleMOHa — yIpaBjieHue KoHTeliHepamu. [1o-
CTYN K JaHHOMY JI€MOHY MOJKHO TOJIyUUThb Yepe3
REST API nocpencrsoM kiveHnTa Docker, m1cmosb-
3ys1 uHTepdelic KomaHIHONM cTpoku. YacTo yrmo-
MMHaeMas M BaskHas AeTtanb geMoHa Docker 3a-
KIIOYAEeTCsI B TOM, UTO OH paboTaeT TOJbKO IIPU
HaJIMYUU TIPUBUJIETUI CYTIEPII0/Ib30BaTEIS.

TexXHOJIOTUSI aBTOMAaTUYECKOI KOHGUTYypaImm
Docker-koHTefHEPOB MTO3BOJISIET YIIPOCTUTD U aB-
TOMaTMU3MPOBaTh HACTPOWKY M pa3BepTbiBaHMUeE
KoHTeitHepoB Docker. CylecTByeT HECKOJIbKO
MMOAXOMOB K aBTOMAaTUMYECKOM KOHOUTypauum
KOHTEIfHepOB, HO Hambojiee PacIpOCTPAHEHHBIM
SIBJIIETCSI UCII0/Ib30BaHNe MHCTPYMEHTA yIIpaBiie-
HUsI KoH(urypanmeit, Takoro kak Ansible, Puppet
mu Chef.

Ilns aBTOMaTHueckoi KoHburypamuu Docker-
KOHTEIHEpOB  HEOOXOOMMO  CO37aTh  (aiin
Dockerfile, koTopslii oripenensiet, Kakue MHCTPYK-
MM OYAYT MUCIOMb30BATHCS MJIST CO3MAHUST KOH-
TeitHepa. Hanpmumep, Dockerfile moxker ompene-
JIITh, KaKyl0 BEpCUIO ONEepalMOHHOM CUCTEMBI U
KaKkue MakeThbl OYAYT yCTAHOBJIEHBI B KOHTEIHEpe.
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3aTeM, MCIIO/Nb3Yys MHCTPYMEHT YMpaBAeHUS
KoHpuUrypaimeit, MOXXHO aBTOMAaTUUYECKM CO3[a-
BaThb M HacTpauBaThb Docker-KoHTelHEpHI Ha OC-
HOBe 3Toro ¢aitia. Hampumep, MOXHO HACTPOUTD
Ansible myis co3gaHus KOHTeifHepa, YCTAHOBKMU
HeOOXOIMMBIX MTAKETOB M HACTPOIIKM OKPYKEHMS,
B KOTOpOM OyzeT paboTaTb KOHTEIHED.

OI¥H U3 IPUMeEpPOB UCITOIb30BaHMS TEXHOJIO-
MM aBTOMAaTH4eckoil KoHdwmrypauum Docker-
KOHTeTHepOB — 3TO ucrosnb3oBanme Kubernetes.
Kubernetes — 3T0 cpe[icTBO aBTOMATUYECKOTO pa3-
BEepPThIBAHMS, MACIITaOMPOBAHUS ¥ YIIpaBAEHUS
KoHTeltHepamu Docker. OH mcnonbsyeT daitib
KoHUTypaimm, HasbiBaeMbie MaHMbecTamu, s
orpejie/ieHNs, KaKyie KOHTeltHepbl HYy>KHO CO3/aTh
" KaK UX HaCTPOUTb.

B 1menom, TeXHOJOTMSI aBTOMAaTUYECKOW KOH-
¢durypauum  Docker-koHTejtHepOB  IO3BOJISIET
YCKOPUTH U YIIPOCTUTDb pa3BepThIBaHME TIPUIIOKE-
HMit B KOHTelHepax Docker, a Takke clieyiaThb Mpo-
IIeCC HACTPOMKM M YIIpaBJIeHUS] KOHTeiTHepamu
60j1ee MPO3paUYHBIM M aBTOMATU3UPOBAHHBIM [5,
c. 173].

Takum o6pasom, Docker — 370 cBO60IHO-pac-
rpocTpaHsemMast ratdopma sl Pa3BePThIBAHMS
U SKCIUTyaTauuy npuaoxkenuii. Lenapio Docker sB-
JsieTcst 6oj1ee GBICTPHIN Y IPOCTOI 3aIyCK MPUIIO-
SKEHMIA, a TaKKe JIETKUI ITepeHOoC C OJHOI0 XOCTa B
opyryio. OH TO3BOJISIET OBICTpPee TeCTUPOBATh U
ObIcTpee paspabaTbiBaTh Nnpuioskenue. Docker —
9TO KOHTeliHepHasl BUPTyaau3alus, TO ecTh Jier-
KOBecHas1 IiaTdhopMa BUPTyalIM3alyuu, KOTOpas
yMeeT 3aIyCckaTh pasiuuHble MPOrpaMMbl, Halu-
CaHHbIe Ha pa3HBIX SI3bIKaX TPOTPAMMUPOBAHUS U
Ha pa3HbIX TEXHOJOTUSIX.

Docker wucmonb3yeT apXMUTEKTypy KIMEHT
(docker knmeHT) — cepBep (docker memon). KinveHT
obImaeTcss ¢ Tak HasbIBaeMbIM JeMoHOM Docker,

KOTOpBIii GepeT Ha cebst 3amaum CO3TAaHMsS, pac-
npeneseHus M 3aIlycka KoHTeitHepoB. O6a, KiIu-
€HT U cepBep, MOTYT paboTaTh B OOHOI CHUCTEME,
TaKKe cepBep MOXeT 6bITh yaaaeHHoii. Docker co-
CTOUT U3 TPeX KOMITIOHEHTOB: 00pasbl — Ia6IOHbI
TOJIBKO JIJ1s uTeHust. Hammpumep, o6pa3 MOXKeT co-
IepskaTh B cebe orepanyoHHylo cucremy Ubuntu ¢
Apache u mpwioxkenueM. OHM MpegHA3HAYEHbI
IJIST CO3JaHMii KOHTEMHEPOB; peecTp — XpaHu-
nuie 06pa3oB. Pa3paboTunK MOKET CO3IaTh CBOJt
o6pa3s b0 cKauaTh yKe CO3IaHHbIi 00pa3 U3 pe-
ectpa Docker Hub; koHTeltHepbI — CO31ar0TCS C 00-
pa3oB. MOXKHO OCTaHAaBAMBATh, 3aIyCKaTh U yOa-
JIITb KOHTeMHepbl. B KOHTeliHepax COAEpPKUTCS
BCe, UTO HY)KHO /IS pabOThI MTPUTOKEHNS.
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DEVELOPMENT OF TECHNOLOGY FOR AUTOMATIC CONFIGURATION
OF DOCKER CONTAINERS

Abstract. In this study, the features of the development of technology for the automatic configuration of docker
containers are considered. The author also noted the problematic issues of using the technology of automatic con-
figuration of docker containers. In addition, ways to solve these problems are proposed. The author also presents

the mechanism of functioning of docker containers.
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APXUTEKTYPA, CTPOUTEJIBCTBO

HEYVYHAEB Buranuii lOpseBru
ctymeHT, CMOUPCKMI TOCYIapCTBEHHBIN MHAYCTPUATbHbBII YHUBEPCUTET,
Poccus, r. HoBOKy3HelK

ITPOTHO3VPOBAHME U1 OIITUMHU3ALIASA NCITIO/Ib3OBAHUSA
IOABM>KHOI'O COCTABA ITPU CTPOUTEJIBCTBE JOPOTI
I0JKHO-KY3BACCKO! ATJIOMEPALIVU

AHHOmauus. B dopoxcHom cmpoumenscmee 80npoc 0 NOOBUHCHOM cocmase c600UMcsi K NPO2HO3Y U ONMuUMU-
3ayuu, 3a cuem uezo IpexmusrHocms pabouezo npoyecca docmuzaem makcumymd. Cmamos 3HAKOMUM ¢ 8apu-
anmamu memooux, 8ocmpebosarHwix Ha FOxcHo-Kysbacckoli aznomepayuu, umobsl ONMUMUUPOBAMNE U NPOZHO-

3uposamso umerowutics noodsuxcHolii cocmas.

Kniouessle cnoea: cmpoumenscmeo 0opoe, cmpoumesbHsie pabomal, NOOBUXCHbIL COCMAB, NPOZHO3UPOBAHUE,

onmumu3sayus.

B YCIOBUSIX OUepeIHbIX BOJIH CAaHKIIUIA U pa3fe-
JIeH)s BHEIIHMX NnapTHepoB P® Ha npyxke-
CTBEHHBIE U HeIpy>KeCTBEHHbIE CTPaHbl, TOCymap-
CTBO yJeJsieT BHUMAaHNMe TPAaHCIOPTHON CUCTeMe,
YTOOBI JOOUTHCS HANEKHOCTU U 3(PPEeKTUBHOCTHU
IKCIUTyaTaly, 4TOObl S5KOHOMMKA DPAa3BUBAIACh
ObICTPO M ycrelnHo. MypoBast IpaKTUKa OTAeT
MpenIouYTeHMss aBTOMOOWIBHOMY BMIY TpaHC-
MopTa Kak JOMUHUpYyloniemy. ['ox OT roa ymcieH-
Hble TI0KAa3aTeJM MCIOJb30BaHUS aBTOMOOWIIEN
MIOAHMMAIOTCS. ABTOMOGMU/IbHBIE TOporu B PO op-
TaHM3YIOTCST CETSIMU TaK, YTOOBI 9Ta MHGPACTPYK-
Typa TPUHSJIA KaK MOXHO OOJIBIIYI0 [OMI0 B
Harpyske mepeBO30K U MacCaskupoB, U IPy30B. 3a
pybesRoOM IOCIe MCCAeNOBaHUI OMpeiesiIeHO, YTO
TIOCTYIIEHMSI B OIO[IKET B CaMOM 3HAUYUTEIbHOM
obbeme obecrieunBaeT MMEHHO aBTOMOOWMIbHBIN
TpaHcnopT. B CIIIA m3BeCTHO, UTO [OPOKHbIE
MI0JIb30BATENM OTUYUCIUIM HAJOTOB M COOPOB Ha
$78 muipa. B 1994 1. (B 6105KeTe CTPAHBI 3Ta CYMMa
coctaBmaa 6,2% ot denepaabHbIX TOXOOOB), a 3a
1995-1996 rr. CoegunenHomMy KoposeBcTBy Takue
00s13aTeNIbHBIE TIATEXM MpuHec I $33 Mipa. (Ha
HYKIbI TOPOKHOI MHAPACTPYKTYPhI OCBOEHO 10
MIDA. Oonn.). Poccusi yBenuMumBaeT OCHOBHBIE
MPOU3BO/ICTBeHHbIEe OH/IbI, TIPMUEM TPAHCIIOPT-
Hasl cucTema 37ech yXe IpeBbiliaeT 27%, Toraa
KaK TPAHCIIOPTHBIE YCIYTY IOSHUMAIOTCS B CTPYK-
Type BBII no nonm 8%. Otpacib 4OPOKHOTO CTPO-
UTENbCTBA TeHepUPYeT YMUCTble (DUHAHCOBbIE

MTOTOKM, PACTyIlXe B TOM HAIpaBJIeHUM, YTO U
MIPOUCXOAUT SKOHOMIYecKoe pasputue [1].

Cucremy, B KOTOpOil OOBEAVHEHbI ABTOMO-
6MIbHBIE TOPOTH, MHAUE HAa3bIBAIOT JOPOSKHOIL Cce-
ThIO, A €€ BBIOE/ISIOT 3HAUMTEIbHAS CJIOXKHOCTb U
KpYITHbIe MacIITabbl, a GYHKIIMY KOPPETUPOBAHbI
TaK, YTO IBVDKEeHME ITPOMCXOAUT KaK 6e30macHoe B
06071 ce30H roza [2]. biaronaps 4OPOKHOI ceTu
CO3JaeTcs U YCKOpsieTcs: paboTa MpennpusTii, a
00ILIEeCTBY OTKPBITHI HOBbIE BO3MOXKHOCTY, UTOOBI
IBUTAJIOCh HacejeHue U npoaykuusi. Ho B coBpe-
MEHHBIX 00CTOSITE/IbCTBAX HE YPAaBHOBEIIIEH CITPOC
MPOTUB TMpenjioxkeHUss, HOPMUPYEMOTO TpaHC-
MOPTHOM OTpac/abio. Meramoyaucel U 06JaCTHBIE
IEHTPHI BBIIIUIM HA TIpe/iesl 3HaUeHuit, a JOpOTru B
TIJIaHe TIPOITYCKHO CITOCOOHOCTH He CITPaBJISTIOTCS
C HarpysKkoi [3].

OKOHOMMCTBI TPaKTYIOT (GOPMMPOBAHME [0O-
POSKHOIT CeTM Kak mpolecc, 060CHOBaHHbII 6a30-
BOJ1 TOITOJIOTHEN TPOJIOKEHHBIX aBTOMOOMIBHBIX
IyTeli COObLIeHMsI, BOCTPEOOBAHHOCTHIO CO CTO-
POHBI TI0JTb30BATENIEl TOPOT, 3aTPaT Ha COOPYKe-
HMe TaKuX 00beKTOB. K paBHOBECHIO MPUXOIST
MIpY YCJAOBUM, UTO MOACUMUTAB MOE3AKM OT KOppe-
CTIOHAMPYIOIIEro IMyHKTa OTIpaBjeHus (Te mpo-
SKMBaeT Wiy paboTaeT MnepeMenialouuicsa) mo
ITYHKTa TPUOBITUSA (OOM, TPEeINpUsITHE), I0JTy-
Yal0T PaBEHCTBO CIPOCa: HEOOXOAUMMOCTb B IIO-
e3[Kax U CTOMMOCTb Ipoe3[la pa3yMHO coueTa-
10TCs [4, 5].
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Ho goposkHy10 ceTb ONTUMMU3UPOBATh TPYAHO,
ITIOCKOJIbKY YUeHble (hOPMYIUPYIOT TEOPUIO OTIpe-
IeJIeHHBIM 00pa3oM, MHKeHEphbl ¥ SKOHOMCTHI
OITpeJIeJISIIOT CBOIO TOUYKY 3peHMsI COTJIacCHO MaTe-
MaTMUYECKMM pacueTaM, a MPakKTUKY 10 Habmome-
HUSIM (UKCUPYIOT pesyNbTaThl, HECOBITIAAIOIIE
HU C Teopueil, HM C pacueTaMu. B HacTosiee
BpeMs ycIeX B IOPOKHOM CTPOUTEIHCTBE CBSI3bI-
BaeTcs C MaTeMaTUUeCKMMU U BBIYUCIUTETbHBIMMA
MeTOJaMI, KOTOpbIe OTKPBIBAIOT CITOCO6 MOIENH-
pOBaTh TPAHCIIOPTHYIO CUCTEMY, AOOMBASICh BaXK-
HOT'O KpUTEPUS — ee OTUHAMUYHOCTU. Moaenn co-
3IAI0TCS MOocjIe 06001IeHHOr0 TPUMEHEeHISI MeTO-
OB, YKe TpaaMIIMOHHBIX IJs1 CTAaTUCTUKM, a
Haubosiee TepeIoBble ¥ PealuCTUUYHbIe U3 MOjIe-
Jieii HalluTY TIpYMEeHEeHNe B CUMYJISIIIY JBVDKEHUSI,
XapaKTePUCTUKM TPAHCIIOPTHOTO TIOTOKAa Ha
npenMerT AMHAMMKKU. BbicOKOe 3KOHOMMUYECKOe
pasBuUTHE MMUPOBBIX JINIEPOB B HeMasioii mepe
060CHOBaHO PaboTOii C MPOrPaMMHBIMU MPOAYK-
TaM#, MTOACTPOEHHBIMU TI0f, TOTPEOHOCTM AMHA-
MMYECKUX TPAHCIIOPTHBIX cucteM. OObIYHO 06pa-
mawTcs K DYNASMART, Dynameq, AIMSUN.
[TporpaMmMHbIe MPOAYKThI OCHAIIleHbI MHCTPYMEH-
TamMu, 4YTOGbI MOJIEIMPOBATh TPAHCIIOPTHBIE CU-
CTEeMbI, HO IJIUTEIBHO, C BBICOKONM TPYI0EMKO-
CTbIO: COOTHECTM MHOXKECTBO 3JIEMEHTOB, 00s13a-
TEeJIbHO KaJubpoBaTh KO3G(UIMEHTHI — CBBIIIE
COTEH U ThICSTY, YUUTHIBASI MOJEb.

[Mpennpuatue OAO «HIOPCY» neilicTByeT B
chepe OOPOKHBIX KOMMYHMKAIWI, 13-3a YEro
HYKIAeTcsl B METOIMKAX, MTOTHUMAIOMIMX b derT
pellleHUsI 3afauM MPOTHO3UPOBATb U ONTUMU3U-
pOBaTh pabOTY C MOABVKHBIM COCTABOM Ha COOPY-
skaeMbIX Ha Tepputopuiu I0skH0-Ky36acckoii ario-
Mepaiuu JOpor, 00beIVHEHUY TaKOBbIX B CETH.

C stuBapst 1935 1., BBITIOJIHSST peIIEHNe TOPCO-
Bera r. CrajmmHCcKa (coBpemeHHOro HOBOKy3-
HellKa), BBeJleH B JelicTBue PeMOHTHBIV OOpPOXK-
HbIi oTHen. OH nogumHsacs HapomHomy Komuc-
capuaty Buyrpennux Jen (HKB/) CCCP.

Bes peopranusanuit mpeanpusTie 1opadboTaao
110 MI0JIst 1965 T., KOTIa M3MEHMUJIO CTPYKTYPY U MO-
ayumio Ha3BaHue «[Ipou3BOICTBEHHO-T0POKHBIN
yuyacTok N2 1996».

Cnepyromias nsaTuieTka K stHpapto 1970 r. [1Y
TpMHecsa ellle oHY TpaHcdopmaiuio 1o «Hoso-
Ky3HEIIKOTO JIMHEHOTO yIpaBjieHus aBTOMO-
OMJIBHBIX OPOT», a TaKKe pacilipeHKe 3a CueT
JIOTIOJTHUTETBHOTO TOPOXKHO-3KCIUTyaTal[IOHHOTO
yuacTka - TanbXuHcKoro, moj N2573.

C 1980 r. Ha3BaHMe 3By4YUT [10-HOBOMY — HoBO-
Ky3Heukoe [IPCV.

K 2000 r. nogpaspenenusi B HoBOKy3HeIIKOM
OPCY mnOmOMHUIUCH AOPOKHO-CTPOUTETbHBIM
yrnpasieHueMm (a umenHo JICVY-5). Cmycts Tpu
rofia MOJIOKUTENbHO pellleH BOIIPOC O IpUcoeau-
HeHuu Takoro JPCYVY kak ITpokomnbeBCKOro.

B despane 2007 r. OAO «HOBOKy3HEIIKMM
OPCY» Kkak eauMHMIIEN cocTaBa, IIOIIOJHMIIACh
CTPYKTYpa KOMIIAaHUM, 3aHMMAIOIIENCs TOpOXK-
HBIM CTPOUTENBCTBOM «CTPOIIOPIKCIIOPT».

Utorn 2022 r. mpeprnpusaTue 3aBeplIMIO CO
CpPeqHECIMCOYHOM YMCIEHHOCThI0 B 680 pabort-
HMKA.

OpraHusanusi ocBowa pasHoOOpa3Hbie BUABI
esITeIbHOCTU

1) aBTOMOOGWJIbHBIM IOPOTaM U UCKYCCTBEH-
HBIM COOPYKEHUSIM 00eCIeumuThb CTPOUTEbHBIE,
PEKOHCTPYKIIMOHHbIE ¥ DPEMOHTHbIE paboThI, a
TaKke CoJlepsKaHue;

2) TEeppUTOPUIO TPaMOTHO 6JIaTOYCTPOUTD
(OJIs1 IPOMBILLIJIEHHOTO CeKTOpPa, B SKWIbIX 30HAX,
BO JIBOpPax, Ha Ipoes3nax u IUIOLUaaKax);

3) OpOM3BOAUTD MPOLYKIMIO IJISI AOPOSKHOTO
CTPOUTENIbCTBA (OOBIYHBIN acasbTOOETOH U Iie-
GeHOYHO-MaCTUYHBIN, JIUTOM acdaynbT, TOBAPHbIN
6eTOoH, JOPO>KHbIE 3HAKY, OUTYMHYIO IMYJIbCUIO);

4) obecrieunBaTh HEOOXOOMMBIN  CIIEKTP
3eMJITHBIX PaboT (CTPOUTENHCTBO U3 KaTeropum
MIPOMBIIIJIEHHO-TPKAAHCKOTO ¥ TPaHCIOPT-
HOTIO0);

5) obycTpauBaTh OOpOTrU IMOZ, HYKIbI aBTO-
TPaHCIOPTa (IIPOEKTUPOBATb U YCTAHABIMBATH
O6apbepHOe OrpaxkmeHye, MOPOKHbIe 3HAKMU, Pa3-
MeuaTb IIPOe3XKyIo 4acThb);

6) BeCTU CTPOUTEIbHbIE PaOOThI HA 3TAHUIX
U COOPYKEHUSIX;

7) TpenJiaraTh paboThI, BHITIOJIHSIEMbIE aBTO-
TPaHCIOPTOM M [OOPOXKHONM TEeXHMKON (KaTaTb,
YKJIaJbIBaTh achanbT, TpeiiupoBaTh TepPPUTO-
puio, TIEPeBO3UTH IPY3bl);

8) copmepkaTbh, PEKOHCTPYMPOBATh U PEMOH-
TUPOBATbh 3JI€KTPOCETH.

[lpuctymuM K GHOPMUPOBAHUIO METOIVIKM,
aJIeKBaTHOM KaK MHCTPYMEHT [IJ1s1 IPOTHO3a U oM -
TUMMU3ALUMU MMeEIOIerocsl MOABMKHOTO COCTaBa,
YTOOBI PEIIUTh MPOOJIEeMbl U 3aTauM CTPOUTETh-
CTBa JOPOKHONM ceTu Ha Teppuropun IOxxHO-Ky3-
6acckoii arioMepanuy, Korga paboThl BbIIIOJIHSI-
oTcs npennpusateM OAO «HIPCY».

TpaHCTIOPTHYIO CeThb CTPYKTypUpyeM uYepes
Teopuio rpacdoB. XapakTep TPaHCIIOPTHOM CeTU
0COOBIt U TepenaeTcsl OPMEHTMPOBAHHBIM Tpa-
dowm, rae pebpa 1 BepIIMHBI 00SI3aTETHBHO IIPUCYT-
CTBYIOT B MHOXXECTBE, HOM€epa IMOIy4aroT B UTOTE
MOC/IeJOBATEIbHOTO TIpUcBauBaHus. JloposkHast
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CeTb NMPaBUIbHO OoTpaskaeTcs rpacdom G B COOTBET-
CTBYIOIIEI MOZENN, €CIV JOOUTHCS YCIOBUS CBSI-
3aHHOCTM: HM OJHA BepIIMHA C APYroii, B3sIThbie
MPOM3BOJIbHO, He SBJSIOTCS He COeNMHEHHBIMMU
myTeM. I'pad B xapakTepuCTHKe 3BEHbEB IepeaeT
MyTh Yepe3 MPOTSIKEHHOCTb, OTpaskaeT, KaKoe
BpeMs 3aliMeT mpoe3, WIM KaKoii OlleHeH CTOMMO-
CTBIO [6, 7].

O603HaunuM B rpacde 3BeHbsI IepeMeHHbIMU:

m — cobpaHHbIe B MHOXECTBO MHPUCYTCTBYIO-
mue B rpade G ys3ibl, HyMepOBaHHble 06s13a-
TeJIbHO M0C/el0BaTeNbHO;

Z — cobpaHHbIe B MHOXXECTBO IPUCYTCTBYIO-
mye B rpade G Iyru, HyMepoBaHHbIe 00S13aTeTbHO
MOCJIeJOBATEIbHO

I — mpepncraBieHHble MHOKECTBOM Y3JIbl, OT-
Ky[a TTPOUCXOOUT OTIIpaBjeHMe KaK U3 COOTBET-
CTBYIOIIMX IMYHKTOB, i € m;

] - mpencTaBieHHbIE MHOKECTBOM Y3JIbI, Ky
MIPOVCXOIUT MPUOBITHE KaK M3 COOTBETCTBYIOIINX
IIyHKTOB, j € m;

[TpuMeM cJIemyIONIMM paBeHCTBO: iNj = @;

Mij — MapuipyThl, IpeacTaBieHHble MHOXe-
CTBOM, CBSI3bIBAIOT MYHKTHI, OTKYAA MPOMCXOIUT
oTmpasjeHue i € I u roe urcupyeTtcst mpmUOBITHE
je].

[Tog moposkHyto ceTh cozmanum rpad F, a B Mo-
IleJI MHOYKEeCTBOM ITOKAa3bIBaeM BEPIIVHbI, UTOObBI
[1apoBaTh BEPIINHBI CBA3SIMU (PUC.).

Puc. Mopens rpada JoposKHOI ceTu

HarnsimHo Ha pUCyHKe TlepefaauM y3Jibl TAKUM
HabopoM, The CBSI3Y MEXIY TPEMSI BepIIMHAMMU
00€eCIIeuBaloT CBI3M B KOJMUECTBE IISATH, KaKaas
U3 KOTOpPBIX HampapieHHas. [IpuBsKeM K KaxK-
JIIOMY M3 y3JI0OB TOPOJ, YTOOBI CBSI3SIMM IepenaThb
BO3/IaTaeMyi0 Ha OOpPOTM IIPOIYCKHYIO CII0COO-
HOCTb, YUUTBIBAS TO, KaKye y3Jibl OHY CBSI3bIBAIOT.
Ecnu mopora OBYCTOPOHHSISI, TO Ha Hee OTBOAST
[IBa 3BEeHa, OIpeenuB HampaBJieHue M0 OOHOMY
Ha KaXaylo.

Ecnu y3en He CBsI3aH C y3/I0M, @ TOJIbKO ABYMSI
MapIIpyTaMu, TO B BOJIe BOTUTES BbIOOP:

1) MOpOJOXKUTH IO MPSIMO¥, UAS 3a CBS3bIO 5
(MapupyT ca);

2) TIPOJIOKUTbH, MIPOMYCTUB B BeplIuHe b, HO
MPOMTHU HYKHO U CBSI3b 4, U CBSI3b 2 (MapuIpyT
ca2).

HoryckaeM, 4TO Z TmepegaeT TO MHOXECTBO
3BeHbEB, KOTOpoe chOPMUPOBAIOCH 3a CEThIO I0-
por. 3HauuT, MapIIPYThl TPOKIAALIBAIOTCS B Be-
POSITHBIX BapuaHTax R.

MaTpUUYHBIM CITOCO60M MOKHO OIMCATh CBSI3M,
COeMHSIONIMEe B CEeTU 3BEeHbSIMM B MapUIPYThI.
Onpenennuth MaTpully peKOMeHIyeM, TTpUMHUMAS
Azr =1, npu yCJIOBUUA, YTO MECTO 3BE€HA Z OTBEAEHO
B IIpefeiax Mapmpyra r, u Azr = 0, eciiu cutyauust
npotuBHasi. OTcioga TPUXOOAUMM K MaTpuile
A = (Azr, z € Z, r € R), KoTOpas nojsiyunia HauMe-
HOBaHMe - 3BeHO-MaplIpPyT MaTpuila MHIUAEHT-
HOCTU. B MaTpuile MHOro CTOJIOGIIOB, a KayKIbIii
yKa3bIBaeT Ha MapIIpyT I, TOrJa Kak CTPOKU pac-
CMaTpMBaeM Kak 3BeHbSI Z, BK/IIOUeHHbIE B CETb.

T'oBOpPS O MapuIpyTe I, BBIAEINM CTONOIIBI - 0 1
1, KoTopsle oTAMUarOTCs cogepkanmem. U3 1 gcHo,
YTO 3a 3BeHbS CeTh OTHAET I0J MapupyT r. Mar-
puila, BKIOYas CTPOKM C 1, eciM paccykmaTb O
3BeHe CeTU Z, peAIionaraeT, YTo MMeHHO 3T 3Be-
HbSI U BOWOYT B KOHKpeTHbI mapmpyT. O mar-
pulle, Tepenawleil MPUCYIIYI0 TOPOKHOI CeTu
MHIMUIEHTHOCTb, UCXOMS U3 CXeMbl puc. 1, oTme-
TUM, YTO ee BUJ, CBOAUTCS K HIDKec/IeIyIolieMy:
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ab ac ba be cal

1] 1 1 0 0 0
B D 0 g
=30 1 0 1 0
40 0 0 0
50 0 0 l

B maTpuile MHUMAEHTHOCTM MapuIpyTaMm cal u
ca2 BbIJIeJIEH OTAEIbHBIN CTOI6EL B KaskIOM CITy-
4yae, KOTOPBIN [IpoJieraeT OT y3Ja ¢ 10 a. CBemeHus,
BBIHOCMMbIE U3 CTOJIOIOB, CAENYIOIIMe: B CETU
3BEHOM 5 obecrieyeH MapHipyT cal, Tor/ia Kak ceTb
3BeHbsIMU 4 U 2 dopmupyer MapuipyT ca2. B
HACTOSIIIIeM BapyaHTe U3 MaTpUIlbl MHIUIEHTHO-
CTU JOPOKHOI CeTU He SICHO, KaKMMM CChUIKaMMU
COTIPOBOXK/IA€TCS MapIIpyT.

Ho coxpansieTcsl HeSICHOCTb IO MOBOAY TOTO,
OOJKHO U k-e 3BeHO MPUCYTCTBOBATb B CETH,
odopMIIIEMOIT HACTOSIIIUM ITPOEKTOM. 3BEHbS K-
ro TMUIa He TojJjexaT JejJeHII0, UTO TT03BOJIsIeT
OTPaHUYUTDL 3HaYeHUs HyJaeBbIM unu 1. Ompepne-
7511 HeM3BeCTHble B CeTU Jopor 3BeHbs (Zk),
HY>KHO IIPOBEPUTD YCJIOBME HAa BO3MOXXHOCTD yI0-
BJIETBOPEHMSI:

Z,=0;1(k=123,..) 2)

OnTMMaNbHOCTb JOKajkeM OCOOBIM KpUTe-
pueM: pacxolbl U3 paspsga «gOPOKHbIE» MWHM-
MaJjibHble (BbI3BaHbl CTPOMUTENBCTBOM, COJEpP>Ka-
HMYEeM U peMOHTOM). ONITMMYM BUAMM B TOM Bapu-
aHTe, TOe MPOTSKEHHOCTh CETU B OOIIEM MUHMU-
MajbHas, a JOPOXKHbIE 3aTPaThl JAIOT MUHUMAJIb-
HYIO CYyMMY:

Yk Dily = min, (3)
rae D, — CTpOUTEeIbHbIE M PEMOHTHbBIE PabOTHI, a
TaKkKe 3amadya COLEPXKATb NOPOKHYIO CeTb BbI-
3Ba/IM JOPOKHBIE 3aTPAThI B HEKOTOPOM 00BEME;

l, — DOpOXKHasl CeThb MCCAeAyeTcsl Ha ydacTKe
JJIMHOI;

k — ygacTku nmpecTaB/ieHbI B KOJIMUECTBE (3Be-
HbSI IOPOKHOI CETH).

Hepenko HOPOKHYIO CETh HYXHO Ipeobpaso-
BaThb TaK, YTOOBI TPAHCIOPTHAsI paboTa, MpebbIBa-
HMe TaccakupoB U TPY30B CHU3WIOCH, [IJIS Yero
MyThb, COEAMHSIONINI TPAHCIIOPTHBIE CBSI3U, H0JI-
SKeH TeMOHCTPUPOBATh CaMOCTOSITEIbHOCTL J0-
pOT, a TI0 MPOTSDKEHHOCTH SIBJSITHCS KpaTuaiimm,
MIPSIMO VICXOASI M3 OAHOTO IIYHKTA B IPYTOJ, UTOOBI
OTIIpaBJIeHMe U TPUOBITHE CBSI3bIBAJIA OFHA ITPS-
Mmasl.

3agauy pelaeM, ec/ly HaiTM HeKU3BeCTHbIE
MapuIpyThl, KOTOPble BO3MOXXHO MHPOJIOKUTH U3
TOUKM i [0 j (M;j), YTOObI UCKIIOUNTD HEYIOBIIE-
TBOpPEHME YCJIOBUS:

ca?2 chl cb2)

0 0 1

1 0

0 0 0 0
1 | 0 |

o 0 1)

M;; = (=123,..mj=123,...,m) (4

HO CBECTU K MMHUMYMY ¥ TPaHCIIOPTHYIO paboTy,

MMEIOIIYI0 MecTO Ha MapuipyTe ij (Pl-j), n Bpems
co06menust OT i 10 j (t;;):

2i2j Pij = min, (5)

i2jtij = min. (6)

B uuMcieHHOM TIpOrpaMMMPOBAaHUM Cyllie-
CTBYET CJIOKHOCTh, YCYry0O/sieMast IIpakKTUUeCcKoit
OrPaHMYEHHOCTbI0, HO YMECTHO BOCITIOIb30BAThCS
KOMOMHATOPHBIM aHAJTM30M, COUETATh B HECKOJIb-
KIX BEPCUSIX IIepeMeHHbIe, paccMaTpyuBast KOMOM-
HAIlUU MOCJIe OLleHKM PaIlMOHATbHOCTH!.

CHM3UTD B MepeBO3Kax Kak MOXHO HIDKe ¢u-
HAHCOBbBIE 3aTPaThl, 10 KOTOPBIM MPU3HAETCS O -
TUMaJabHBIM BepCUsI MPOEKTa AOPOXKHONM CeTH,
HY’KHO TaK, YTOObI HaI[MOHAJbHAsl S5KOHOMMKA B
UTOTE TIOOHMMAJIa COBOKYITHBIVI KPUTEPUIi ONTU-
MaJbHOCTU. [IOMCK TIOHOTBHI YOBIETBOPEHUS
YCJIOBUIO ONITUMAJIbHOCTHU, UCXOASl U3 MUHUMYyMa
(buHAHCOBBIX 3aTpaT, CJefyeT COOTHECTU C TEM,
KaK CeTb M3MEHSeT HauepTaHusI:

22 Eyj = min. (7)
rze E;j — 3aTpaThl M3 KATErOPMM «CyMMapHbIX (u-
HaHCOBBIX», BbI3BAHHbIE Ha JOPOTY HEOGXOIMMO-
CThIO CTPOUTD, COMlEPXKAaThb MM PEMOHTUPOBATD,
repeMelaTb TPAHCIOPT, ITOCKOJIbKY M3BeCTHBIE
KOHKpeTHbIe HaIlpaBaeHus - ij.

TpeGoBaHUST SIBJSIOTCST BBIIOJHUMBIMYU  (7),
eCc/i/ TIPOeKTaHT CeTU MO OTAe/JbHbIM HampaBiie-
HUSIM YUUTHIBAET, KAKMMM HU3KUMU MOTYT ObITh
(buHaHCOBBIE 3aTPATHI:

E, _, = min;
E , =min;

. 8
E, , = min; ®
E, = min.

O TomMm, uTo ycioBue (8) cripaBeniMBO, HY>KHO
CYOUTb, UCXOIS U3 MPeICTaBAeHNUs O CETU AOPOT,
MIPM3HAHHOV ONTUMAaJIbHOMN, e BUIVIM:

E,_, =min
E,_3 =min
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E,_, =min

HO
E;; # min
[Ton6upas MapupyTy 3amMmeHy, 4To6bI E;j# min,
bopmMupyeTcs MHOM MapuIpyT, rae Et;; = min, U3-
33 Yero ceTb B 00IIeH CJIOXKHOCTU ToTepseT ¢u-
HaHCOBBIE 3aTPAThl B Pa3Mepe BeJINIVHbI:

A= E;; — Ejj, )
4TO MOSICHSIET C/efyIolee:
XX Bl < XX Ej, (10)

[lpy sTOM B paccMaTpMBaeMOM ITpMMepe
22 E{; # min, oxunarth, TepBOHAYaIbHO Olle-
HUB JOPOXKHYIO CYThb OINTUMAJIbHONM, UYTO €CThb
MapIIpyT, XOTS Obl €IMHOXKIBI BbITIOTHSIOIINI
E;;# min, HeBepHO 10 cyTu. Kak 6b1 HM opmynu-
poBaTh IlepBOHAYaJbHOE IIPeAJIOKEHNE, OITHU-
MaJIbHOCTM B JOPOXKHO CeTU He BO3HUKAET, eCiIn
HepaBeHCTBO (10) co6IIOCTY He YIAIOCh.

BeicTpauBasi ONTMMAaIbHYI0 CBSI3bIBAOILYIO
IJISL CeTY OOPOT, HY;KHO TIPUAEPKUBATHCST 0OIIEr0o
npuHiumna. Kakylo He B3STb KOpPpPeCIOHAVPYIO-
IIYI0 TOYKY, TO Uepe3 ONTUMAJIbHYIO CBSI3bIBAIO-
IIYIO B CETH IOPOT MOKHO CBSI3aTh IIPOUME U3 KOP-
PEeCIIOHAMPYIONINX TOYEK IOCPEICTBOM 3BEHBEB
0COOBIM 06pa3oM. A MMEHHO: IO YAeJbHBIM O0-
POSKHO-TPAHCIOPTHBIM 3aTpaTaM Ha repemMeliae-
Mble TPY3bl IPUIATU K MUHUMYMY, €CJIM TOUKA CJTy-
SKUT IIYHKTOM OTITPaBJI€HMS B ITPOYME TOUKY CeTH,
SIBJISTIOIVECS] KOPPECTOHAUPYIOIIMH [8].

Pa6oTra Hag MaTeMaTMUYeCKOi MOJEeNblo MI0-
POKHOM CeTM IMPOUCXOIUT TaK, YTOOBI JIMMUTHI
BBITIOJTHWINCD:

1) xapakTep ONTMMAJIbHOI CETU — CBSI3YIO-
IV, YTOOBI BOVITY B K&KAYIO M3 KOPPECIIOHIUPY-
IONMX TOYEK, He TOTepsB HU OIHON (ompeaenmnB
MIPOM3BOJIBHYIO TIapy MYHKTOB, HY’KHO COeAVMHUTD
TaKOBbIE MapIIPYTOM, KaK MUHUMYM OJTHUM);

2) 060CHOBaHMS TIO3BOJISIIOT 3BeHY Zk ObITH
MICKITIOUEHHBIM, UTOOBI ITPOEKT ONTUMATbHO CETU
He cojiep>KaJl TAKOBOTO, WJIN, UATU OT IIPOTUBHOTO
1 06s13aTe/IbHO IIPUCYTCTBOBATD B CETH.

[log maHHOe yCJIOBME MOATOTOBJIEHO pPaBEH-
CTBO (2), HO CETb IPOEKTUPYIOT TakK, YTOOBI IO
TPaHCIIOPTHO-3KCIUTyaTaIl[IOHHOMY YPOBHIO 06ec-
MeYnTh CKOPOCTHO pexkuM. B yacTHOCTH, ITyHKTBI
i M j HY)KHO CBSI3aTb MAapIUIPYyTOM TakK, UTOOBI
TPaHCIIOPT ABUTAJICSI CO CKOPOCTHIO Vij, TapaHTH-
POBAHHO BBIIIIE OT 3aJaHHOTO 3HAYEHMSI CKOPOCTH
vij, a IBWOKeHMe 1o MHTeHcMBHOCTH Nij BriuchiBa-
sock B Nij, a 6e30macHOCTb IBVOKYIIMXCS TTepena-
Basiach KoahduuyenTom K6ij Borme Kobij.

O6Imuit TPUHILIMI OUKTYeT 3amave ObITh pe-
IIEHHON clemylomyuM obpasom. OTb6upaioTcs

3BEHbSI C OIpefeeHHbIMM KaueCTBaMM: TT03BOJISI-
I0IIYe TIPOJIOKUTh MapIIPYThl TaK, YTOOBI ITPOU3-
BOJIbHO B3SIB KOPPECIIOHAMPYIOIINE TOUKU, CBECTU
10 HaVMEHbILETO YPOBHS YIE/IbHbIE JOPOKHO-
TPAHCIIOPTHBIE 3aTPaThl, BbI3BAaHHbIE IS IIPEM-
npusitusi OAO «HoBoky3Henikoe IPCVY» ctpom-
TeJbHBIMY paboTaMu.

IIOpOKHYI0 CeTb, COOpPYKaeMyl0 Ha TeppuUTo-
puu I0>kHO-Ky36acckoii aromepanyi, Hy>KHO OIl-
TUMM3UPOBATh, YTOOBI TpaHCHOPT paboTtan 3¢-
tdexTBHEee. ONTUMAIBHOCTb JOCTUTAETCS, €CIU
TOJIbKO MMHMMAaJIbHBIM YPOBHEM IIpeICTaB/IE€HbI
(uHaHCOBBIE 3aTpaThl, BbI3BAHHbIE CTPOUTEJIb-
HBIMM paboTaMM, HEOOXOAMMOCTHIO PEMOHTUPO-
BaTh M COAEPXKATh JOPOKHYIO CeTh, a TaKke CO-
3[1aTh IJIS TPAHCIIOPTA CaMble HM3KMe 3aTpaThl Ha
nmepeMelteHne. JIaHHbII ciydait pa3bupaeTcs Tak,
YTO Ha3BaHHBII MTOKA3aTeNb UCIIOIb30BaH C OCO-
601 QYHKIMEN: UCTIOTHUTD POJIb KPUTEPUS OIITH-
MAaJIbHOCTHM, TIOCKOJIBbKY ITPOEKT AOPOKHON CEeTU
MMOAKpEIVIEH 5KOHOMMKO-MATeMaTUUeCKUM MO-
IeTMPOBAHVEM.

T'oBOpsI 0 criekTpe TpeboBaHMii, COGIIOIATH KO-
TOpble JOJIKHA JOPOXKHAS CeTh BBUAY IMpoesna
3/1eCh aBTOTPAHCIIOPTHBIX CPEACTB, HY’KHO BbIe-
JIUTh OCHOBHOE: He CYIIeCTBYET IIperpa K UCIIOJI-
HSEMbIM ¥ OOCTY>KMBA€MbBIM TPAHCIIOPTHBIM CBSI-
35IM, TOT/Ia KaK 3aTpaThl CBeJ€HbI IO HEOOXOIU-
MOT0 MUHUMYyMaA.

IlymaeTcsi, 4YTO CeThb aBTOMOOMJIBHBIX IOPOT
OMNCBIBAETCSI ONMTUMAIbHONM CBSI3bIBAIOLIEN, ecnu
VICITOJTHEHO YCJIOBME TAKOTO POJIa: TOIBKO IO, M-
HMMYM 3aTpaT IOJCTPOEeHa CBsI3b, MPOJIOKEHHAs
OT J1100071, TPOMU3BOJIBLHO B35TOM KOPPECIIOHIUPY-
I0IIelt TOUKM, YTOOBI ONITUMAaIbHAsT CBSI3bIBAIOIIAS
CeTV JOPOT ITOCTUTAIA MPOUMX SIBIISIOMIVIXCST KOP-
PeCIIOHAMPYIONIIMY TOUYEK, HEB3VMPast Ha HAIlpaB-
nenus. Henmb3s BBIXOAUTH 38 MUHMMYM CpPEJICTB,
yTO6bI HECTM HeOOOCHOBaHHbIE (DMHAHCOBBIE 3a-
TpaThl, IepeMellas JIOHe WIX TIPy3bl MEXOY
Ha3BaHHbIMM MyHKTamMu. Takas yCTaHOBKA IOSIC-
HSIET, YTO OOIIeMy MPUHIIUITY MTOAYNHEHA B IIPO-
eKTe OINTUMAaJIbHas CBSI3YIOIIAas TOPOKHONM CeTH.
Ee comepykaHue BMIMM OCOOGBIM: M30JMPOBAB B
OTITUMAJIbHOI CBSI3BIBAIOIIEN CETU NOPOT MPOU3-
BOJIBHO B3SITYI0 TOUKY, HY’KHO COEIVHUTDb C ITPO-
UMMM SIBJSTIONIMMMCS  KOPPECIIOHAUPYIOIMMU
TOYKAMM MOCPEACTBOM 3BEHbEB, UTOOBI CHU3UTH
(uHaHCOBBIE 3aTPaThl K MUHUMYMY, TOCKOJIBKY
MacCakupbl ¥ I'Py3bl MepeMeNaloTcs U3 ITaHHON
TOYKM B ITPOYME TOUKM CETH, IIPU YCIIOBUM KOppe-
CIIOHAVPYIOIIETO XapaKTepa MOCAeTHUX.

O6mIuMii MPUHIIAIT JAeT BO3MOXKHOCTb YTBEp-
KOATh, UYTO B HACTOSIIEl 3amave MOET ITOMCK
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3BEHbEB, YIIOPSIIOUEHME KOTOPBIX JIOXKUTCS B ITPO-
€KT MapIIPyTOB, MPOTSIKEHHOCTb KOTOPBIX CHU3UT
IO aJeKBaTHBIX IIOKa3aTesieil JOPOKHO-TPAaHC-
TIOPTHbIE 3aTpaThl, BbI3BAHHbBIE MBIDKEHUEM U3
OJTHO KOPPECTIOHAUPYIOIEN TOUKU B IPYTYIO.
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FORECASTING AND OPTIMIZATION
OF THE USE OF ROLLING STOCK IN THE CONSTRUCTION OF ROADS
OF THE SOUTH KUZBASS AGGLOMERATION

Abstract. When building roads, it is necessary to predict and optimize rolling stock so that the workflow is as
efficient as possible. The article discusses the methods of optimization and forecasting of rolling stock in the con-

struction of roads of the South Kuzbass agglomeration.

Keywords: road construction, construction works, rolling stock, forecasting, optimization.
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IKOJIOT'UA,
IIPUPOAOIIOJIB3OBAHMUNE

BOTJAHOB Anpapeii Bukroposuu
IIOKTOP TEXHMUYECKMUX HayK, ITpodeccop Kademapsl ob6oramieHus: mojie3HbIX MCKOITaeMbIX
" OXpaHbl OKpyXatoieii cpeasl uMm. C.B. JleoHOBa,
NpKyTCKUIT HALMOHAIBHBIN UCC/IEA0BATENbCKII TEXHUUECKUI YHUBEPCUTET,
Poccus, r. UpKyTCK

®ENOTOBA AxHa UropeBHa
CTYJIeHTKa MarucTpaTypbl Kadeapbl 060raiieHus mojie3HbIX MCKOITaeMbIX
U OXpaHbl OKpysKaroleit cpeasl uM. C.B. JleoHOBa,
NpKRyTCKUIT HAUMOHAIBHBIN UCC/IeN0BATENbCKUI TEXHUYECKU YHUBEPCUTET,
Poccus, r. UpkyTCK

CITIOCOBbbI CHM)XEHHMSA BbIBPOCOB IVPHOITAXHYIIUX BEIIECTB
OT OYMCTHBIX COOPYXEHUN

AnHomauus. Cmamos npedcmasJisiem ¢ cobotli 0030p HAyuHbslX cmameti, NOCesUeHHbIX NpoOeme 8bldeneHUs
HeNnpusmHo20 3anaxa om cucmem 20p00CKUX OUUCINHbBIX COOPYHCEHULL, pACNOJIOMCEHHBIX 80U3U HCUNBIX 30H.

Kniouegsle cnosa: cmoutvie 800bl, 0ypHONAaxHyujue seujecmea, adcopoyusi, (pomooxkucneHue, 6U0a02U4eCKAs

oducmka.

B HacTosIee BpeMs HEBO3MOXHO TpPeICTaBUTh
cebe ropop, 6e3 cucTeMbl KaHAIU3ALUK, KOTO-
pasi CylleCTBEHHO IOBbINIAeT KOMMOPT >KuTesnei
HaceJeHHbIX ITYHKTOB, a TakXke 3HAUUTEIbHO
yIpoiaeT ux kKu3Hb. OJHAKO yBeauueHMe UuC-
JIEHHOCTM HaceJIeHUsI B TOpoiax MpUBeJIo K MHTEH-
CMBHOMY 3aCcTpauMBaHUIO TePPUTOPHUIL, B T.4.
BOIM3Y CAHUTAPHO-3AIIUTHBIX 30H TOPOICKUX
OYMCTHBIX COOPY>XeHUI1, YTO B CBOIO ouepeb Ipu-
BeJIO K XXayi06aM ¥ HeJIOBOJIbCTBY MECTHBIX SKUTe-
Jieli TI0 TIOBOAY HENPUSITHOTO 3araxa, MPUYMHON
KOTOPOTO SIBJISIIOTCS UCTOUHMKY, HAXOSIIMecs: Ha
TEePPUTOPUU OUMCTHBIX COOPYKEHMIA.

Llesblo MaHHOM PabOThI SABISIETCST 0630p JIUTe-
paTypHBIX MCTOYHMKOB 110 HACTOSAIIEI MpobiieMe,
a Takke BbIOOP ONTUMAIbHBIX METOJOB IO yCTpa-
HEHMIO AypHONaxXHyImux Bbiopocos (II1B) or ro-
POACKUX OUMCTHBIX COOPY>KEHMII Ha OCHOBaHUM
OLIeHKM U aHa/IN3a CYLeCTBYIOIIMUX TeXHOIOTUIA.

PesynbTaThl MCC/IeOBaHUA

Ing cbopa XO3SIICTBEHHO-OGBITOBBIX M IIPO-
MBIIIJIEHHBIX CTOYHBIX BOJl, UX OYMCTKU OT

pasIMUHbBIX 3arpsI3HAIOIIKX IIpUMeceii, obe33apa-
SKUBAHUS U 00€3BPEXXMBAHMS B YCIOBUSIX MYHU-
IIUTIATBHBIX 00pa30BaHMIT IIPUMEHSIIOT KOMIUIEKC
CTeIMaTbHBIX COOPYKeHMUI, Ha3bIBA€MbIX OUMCT-
HbIMM coopykeHussMu. Kak mpasuio, pabora Ta-
KX KOMILIEKCOB COIIPOBOXIAeTCSI BbIOpOCAMU
IYPHONAXHYIIUX BellecTB, a MMEHHO aMMMKakKa,
MepKanTaHOB, CePOBOAOPOAA, aMUHOB U M., KO-
TOpble SIBJSIIOTCS pe3yJbTaTaMM aHa3pOOHOTO
pas3yioskeHUs OpTraHMYeCcKux BellecTB. [loMumo
OTTAJIKMBAIOLIEr0 3araxa, YIIOMsSHYyTble ra3bl BbI-
3bIBAIOT KOPPO3UIO MaTepuana KOHCTPYKUMi [1,
c. 205].

['MaBHBIMM MCTOYHMKAMM HETIPUSITHBIX 3ama-
XOB SIBJISIIOTCS, KaK MpaBWIO, TaKuMe UCTOYHUKMU,
Kak MpuemMHasl KaMepa, eckoJOBKU, OTCTOMHUKYA
(IpeumylecTBEHHO IIepBUYHBIE), YCpeIHUTEb-
Hble pe3epByapbl, WIOYIUIOTHUTENN. [2, c. 96; 3,
c. 3].

CaMbIM pacIIpoCTpaHEeHHBIM B MMpe CII0COO60M
MpenoTBpalleHus Monafanus B atMmocdepy myp-
HOMNAXHYIIUX BeleCcTB SBJSIETCS YCTaHOBKA
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[epeKPhITHS Ha MCTOUYHMK BBIOPOCA, YIaBIMBaHMe
BHFPHSHéHHOI‘O BO3aQyXa C IIOMOIIbIO BBITSIXKEK U
BEHTWJISIIVIOHHOTO 00OPYHOBaHMSI M TIOC/IEIYIO-
11ast ero oyncrka [4, c. 56; 5 c. 56].

Ha pucyHke mpuBeneH IIpUMep MHepeKpbITHUS
OTCTOVHMKA.

[To BUIAM OUYMCTKM BBIGPOCOB OT 3arps3HSIO-
IYX BeIecTB MeTObl MOXKXHO pa3feauTh Ha cJie-
IyIole KaTeroOpun.

XUMMUYeCcKre METOAbI OUMCTKHU

Iyt aAcoOpOLMIOHHOTO METOa OUMCTKM BbIOPO-
COB OT 3arpsI3HSIIOLIMX BeIeCTB yallle BCero uc-
TIO/Ib3YIOT TPAHYJIMPOBAHHBIN AKTUBUPOBAHHBIN
YT0JIb, KOTOPBI ITOC/Ie TPUMEHEeHMS He pereHepu-
pyeTcs, a moaBepraeTcs ckuraHuio. Kpome yriis
MOTYT TakKXXe MCII0/Ib30BaThCsl MPUPOAHBbIE WU
CUHTEeTUYECKMe 1Ie0JINThI, 30J1a, TOJMMepBI, Kepa-
MMUUYeCcKMe MaTepPUasIbl U Jp., TO €CTb MaTePUAJIbI,
o6J1afaoliyie BbICOKOM COPOLIMOHHOM CITOCOGHO-
CTBIO.

HecmoTpst Ha BBICOKYIO 9 hEKTUBHOCTD yaajie-
HMST 3aTPSIHSIIONINX BeIllecTB U3 Ta30BO3TYIIHOM
CcMecH, KOHIIeHTpalus 3arpsisHuTesel Ha BbIXO/le
13 agcopbepa MOXET ObITh Jajeka OT HOpMAaTUB-
HbIX 3HaueHui. [Ipy OunCTKe BBICOKOKOHILIEHTPU-
POBaHHBIX IIOTOKOB BO3[AyXa aJCcOpOIIMOHHAsS
OYMCTKA CTAaHOBUTCSI MOPOrocTosieii. B Takom
cJryyae aicopOLMI0 UCITOMb3YIOT HA BTOPOM 3Tare
OUMCTKE BO3JyXa OT 3arpsi3HUTeJIel, a Ha IepBOM
JTare MPUMEHSIOT XMMMUUYECKIe CKpyooepshl.

OTANuYMUTENbHONM YepTOil MEeTOoIa SIBJISIETCS TO,
YTO TIPOIECC OUMUCTKM MPOUCXOIUT B HECKOJIBKO
3TaroB:

1. CosgaHue naBjieHUs rasa, OCTYIAIOIIEro
B azcopbep;

Puc. ITepekpbIThIi HE];BI/I'—IHI:IVI orctoitHuk JIOC [6]

2. OO6pa3oBaHMe UMCTHIX KOMIIOHEHTOB IIpU
BBICOKOM JIABJIEHUY aficOpOLIVN;

3. Copoc maBneHus;

4. TIpogyBKa MHEPTHBIM rasom [7, c. 51].

IaHHbI CIIOCO0 TMOMYYMJT IIMPOKOE PacIpo-
CTpaHeHMe, MOCKOJIbKY TTO3BOJISIET YAAIATh JOCTa-
TOYHO IMPOKUI CHEKTP 3arpsisHUTENe, Kak op-
TraHUYECKOr0, TaK ¥ HEOPraHNYECKOTO MPOUCXOXK-
neHusi. Kpome TOro, CyuiecTByIOT pas3anyHble M-
MperHupyiomye no6aBKy, YBeIMUMBAIOIINME CIIO-
COGHOCTDL yIJIelt amcopoupoBaTh 3arpsI3HUTENN.
VHMUBepCalTbHBIX O06ABOK HE CYIIEeCTBYET, I10-
3TOMY OmpeJieJieHHble MMIIPEerHaHThI HAlTPaBJI€HbI
Ha yJa/ieH/e KOHKPETHBIX BelleCTB: aMMMaKa, ce-
poBomopoa 1 Imp. rasos [8, c. 32, 9, c. 25].

AGCOpOIMOHHBI METOM, OCHOBAH Ha IOTJIoIIe-
HUY ra3000pa3HbIX BEMECTB B KUIKOM PacTBOPU-
Tesie. 3HAUUTE/IbHBIMY HEJIOCTATKAMM TaKOTO Me-
TOJIA SIBJISIIOTCSE 06pa30BaHye 3arpsI3HEHHBIX CTOY-
HbIX BOJI, MaCCMBHOCTb KOHCTPYKIMM 060PYI0Ba-
HMS, @ TaKKe He0OXOMMOCTb B OOJIBIIIOM KOIMYe-
CTBe TMOIJI0TUTeNe 3arpsisuureneii [1, c. 206].

OU3NKO-XUMMYecKre U GusndecKmne me-
TOAbI OUMCTKU

IIpoBeneHMe peakUuM OKUCIEHUS CYIbDUIOB
IO cepbl U CyIb(}aTOB B 3JIEKTPOIM3EPE SBIISIETCS
3IEKTPOXUMUYECKMM METOJOM OUYMCTKU BBIGPO-
coB. OmHaKo MpoBeJieHe OKUCIEHNS B 3IeKTPO-
Ju3epe MOXET ObITh 3aTPYTHEHO BBUIY CIIOXKHOTO
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XMMMYECKOTO COCTaBa CTOYHBIX BOZ [1, c. 206].
IOpyruM HampaB/JeHMEM TEeXHOJOTUM YIaTeHUs
IYPHOITaXHYIIVX BEIeCTB SIBJsIeTCs POTOOKMCIe-
HMe TIpu 00paboTKe BO3ayXa YIbTPadMOIeTOBBIM
usnayyenuem (100-300 HM), KOTOpoe paspyliaeT
MOJIEKY/IbI AYPHOIIAXHYIIVX BEIIEeCTB U TeHepu-
pYyeT aToMapHbIi KUCIOPO, O30H M APYTME aKTUB-
HbI€ YaCTUIIbI, YTO MPUBOIUT K OKUCIEHUIO CEPO-
BOZOPOA ¥ JIETYUMX OPTaHUUECKUX COeIVIHEHMI
B rasoBoii (aze. OCHOBHBIMM IIPEeUMYIIECTBAMMU
JIaHHOTO CIT0Cc06a M0 CPaBHEHMIO C 3JIEKTPOXUMU-
YeCKMMM METONAMMU SIBJISIIOTCSI OTCYTCTBUE 3JIE€K-
TPOJOB B peaKkToOpe, He3aBUCUMOCTh PabOThI Yilb-
TpadMoaeTOBbIX JaMIl OT COCTaBa MypHOIAXHY-
IIMX BEIeCTB, MPOCTOTA SKCIUTyaTalMy U 3aMeHbl
pacxonyeMbIxX 3jIeMeHTOB (JiaMIl). OTIeNbHO clie-
IyeT OTMETUTD, UTO SJIEKTPOXUMMUYUECKIE METO/IbI
C TOBBINIIEHMEM BJIGKHOCTY paboTAIOT Xy3Ke, a IJIst
MeTtona obpabotku YP-usmyueHmeMm 3¢ eKTUB-
HOCTb ITOBBINIAETCS, T. K. YeM BbIIE BJIAXKHOCTD,
TeM 60JIbllle aKTUBHBIX pagukano OH o6pasyercst
B BO3ayxe. B cirydae OUMCTHBIX COOPY>KEHUIT CTOY-
HBIX BOJ, BJKXHOCTb 00pabaThbIBAEMOTO BO3IyXa
coctapisietT okosio 90 %, mosTomMy MeTo.n 0oOpa-
60TKM YD-U3TyUeHeM CYIIeCTBeHHO 3P heKTUB-
Hee M HaJieskHee, YeM IIa3MeHHble MeToibl. Oc-
HOBHBIM HEJOCTATKOM JAaHHOTIO CITI0c06a, a TaKKe
JIIOO0TO 3IEKTPOXMMUYECKOTO METO/A, SBIISIETCS
HE0O6XO0AMMOCTb OO0JIBIIOrO 3araca 10 MOIIHOCTH
II7IST TIpeAOTBpallleHMs] TTPOCKOKOB TP MUKOBBIX
Harpyskax, BO3HMKAIOMIUX MPU IKCIUTyaTauuu [8,
c. 32].

Buosiormuyeckme MeToabl

Buonornyeckre MeToNbl OUMCTKM BO3[yXa OC-
HOBaHbI Ha CIIOCOGHOCTY MUKPOOPTaHM3MOB, 00-
pasyionmx 6MoJorMYecky aKTUMBHYIO IUIEHKY Ha
TOBEPXHOCTU TBEPJOTO MOPUCTOTO HOCUTES, U3-
BJIEKaTh U3 MPOXOSIIEro CKBO3b 3TOT HOCUTENb
BO3[yxa TNpuUMecH JIeTyuyuX BelecTB (OpraHuye-
CKMX WJIM HEOpraHM4eCcKou npupoasi). Takoi me-
TOH SIBJISIETCS Haubojiee IPeanoUYTUTEIbHBIM B
YCJIOBUSIX pabOThl KaHAMM3ALMOHHBIX OUMCTHBIX
coopyxenuii [1, c. 208].

ABTOpBI B CBOeil pabore [1] yTBepKIOAIOT, UTO
6M0JIOTMYECKUIT METOJ, OYMCTKY CTOYHBIX BOJI OT-
JIMYaeTcs CJIeAyUMMA TpeuMyIecTBaMu:

—  OTCyTCTBME 00pa30BaHMSI OTXOMIOB, TPEOY-
IOIIUX CITelMaIbHOI 06paboTKM;

—  6uomacca moaBepraetcss KOMIIOCTHMPOBA-
HUIO BMeCTe C QWIbTPYIONIUM MaTepUaIOM;

—  HM3KMe 00beM MHBECTULIMIT U SKCIUTyaTa-
IIMOHHbBIE PACXOABI (IT0 CPABHEHUIO C (BU3UKO-XU-
MUYECKMMU MeTOlaMM);

—  BO3MOSKHOCTb OpOIlieHMs] GUIbTPYIOIIEro
CJIOSI OUMIIEHHBIMY CTOYHBIMM BOZAMMU.

[ns HeViTpanM3auuy 3araxa OT HEOPTaHU30-
BaHHbBIX MCTOYHMUKOB (MJIOBbIE KapThl, IIJIAMOHA-
KOTIUTEJIN) IPUMEHSIIOTCSI TEXHOJIOTUH, CYTh KOTO-
PbIX COCTOUT B pacIiblIeHUM B BO3Ayxe BOIHOTO
pacTBOpa C paCTUTENIbHBIMY 3(PUPHBIMU MacIaMu,
KOTOpbI€ YHUYTOKAIOT HEMTPUSITHBIX 3amax. Takoii
METO/, IOCTaTOUHO 3(PPeKTUBEH, HO IPU YCIOBUA
OTCYTCTBUSI BeTpa U PETy/sIpPHOTO pacnbuieHusl. [9,
c. 234].

B Tabnulie mpuBeneHbl OCHOBHbIE HEJOCTATKA
U MIpeuMYyIIecTBa IepeuncieHHbIX MeTOAO0B.

Tabnuia
CpaBHHUTe/IBHAsI XapaKTepucTuka metoaos [10]
MeTop, IIpeumyiectsa HepoctaTku
Ancop6iiust Beicokass  TornoTuTeabHas | IIpolecc, Tpe6yIoluii mepruoaMIecKuX IepepbiBOB;
CITIOCOOHOCTh  afcOpOeHTOB; | B ouniiaeMmoM rase OCTOSTHHO TO/IKEH HAXOIUThCS
JellleBM3HA afcOpOEHTOB KUCIOpO.;
OTCyTCTBYeT BO3MOXXHOCTb pereHepaiuu akTUBU-
POBAHHOTO YTJIs
Abcopbuus Bricokas VHTEHCUBHOCTD | BBMAY MHOTOKOMIIOHEHTHOTIO COCTaBa Tra30BO3-
MPOLIeCCOB IYITHOIM cMecyu pereHepaumsi abcopbeHTa 3aTpymd-

HEeHa;

O6pa3oBaHMe 3HAUNTETbHOTO KOJTMYECTBA CTOUHBIX
BOZ;

XUMMUUECKM arpecCUBHbIE peareHThl

®OusnKo-xummae-
cKue u pusmyeckue
MeTOJIbI OUMCTKU

[IpocTtoTa B MUCIO/Jb30BAHUM
U 3aMeHe pacXOIHBIX 3Je-
MEHTOB (JIaMII)

CJIOKHOCTh Mpoliecca; HeoOXOOAMMbI OOJblIe
MOIITHOCTH;
CHwkeHMe paboOTOCIIOCOOHOCTM —TIPU
BIIQSKHOCTHU.

BbICOKO

Buoxummueckue
MeTO/IbI

Huskas ce6ecToMMOCTb;
OTCyTCTBUE OTXO[IOB;

Hwu3kast MUHTEHCMBHOCTb IIpOILIeCCOB,
qYBCTBI/ITEJIbHOCTb K BHEIITHMM Cl)aKTOpaM




AKTyaJbHbIE UCCIIEOBAHUS * 2023. N213 (143)

@ sxornorus... | 21

3axkiaoueHue

K coskanenuto, mpobiemMma BHIOPOCOB TypHOIIaX-
HYIIMX BeleCcTB OT OYMCTHBIX COOPYKeHUIt cTaia
MIMPOKO OOCYKAATHCSI TOTBKO B MOCTIEIHME TOIBI.
B cBsI31 € yBe/lMueHMEM UMUCI€HHOCTU HaceIeHus,
0COOEeHHO B ropojiaxX, 3TOT BOIPOC C KaKABIM TO-
IIOM BCTaeT Bce ocTpee. [IJisT OUYMCTKY BBIGPOCOB U
HeifTpanu3anyuyu 3araxoB 6bpUI0 pa3paboTaHo A0-
CTAaTOYHO METOIOB, HO HAMJIYYIIMM OOpa3oM 3a-
PEKOMEHAOBAIM Cebsl XMMUUECKue MeTOonbl (B
YaCTHOCTY aJiCOPOIMOHHbBIN METOM) BBUAY Jelle-
BU3HBI aICOPOEHTOB U BBICOKOV 3(PhEeKTUBHOCTU
MeTo/a.
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NCTOPHUA, APXEOJIOT'NA,
PEJIUTUOBEAEHUE

OBUMHHHKOB HBau I'eoprueBuu
MarucTpaHT, TyJIbCKUI1 TOCYOapCTBEHHDIN Nemarornuyeckuii yausepcurtet um. JI.H. Toscroro,
Poccusg, r. Tyna

®POHTOBBIE ITMCbMA KAK ®UKCATOP OTHOUIEHUA
COJIJAT K CBOMM POJHBIM 1 3BHAKOMbBIM
(HA TTPUMEPE IIMCEM TYJIIKOB-KPACHOAPMEMIIEB)

AHHomauus. B cmamee paccmampueaemcst 00UH u3 croxemos hpoHmosoli noscedHesHOCMU, a UMEHHO C8A3U
(pormosuxa u adpecama nocpedcmeom noiegoti noumst. O6PAWASCL K INUCMOJAPHBIM UCMOUYHUKAM MYAAKO8-
yuacmHuxos Benuxoti OmeuecmeeHHOll 80LiHblL, A8IMOP HA UX OCHO8E NPOBOOUM AHANU3 OCHOBHBIX NPUMEPO8 OIM-
HouteHuli mexdy condam u e2o OAU3KUMU, OCINABUIUMUCS 8 MbLTY. A8MOop npuxodum K 861600y 0 MOM, UMO uccie-
0o8aHue INUCMONAPHBIX UCMOUHUKO8 N0380Ji5lem U3yuums 60Jiee NOOPOOHO NCUX0J02UHECKO-MEHMAbHBIE AC-

nexmol co10am Ha 80liHe.

Kmouessle cnosa: pponmosoe nucemo, ppoHmosas nogcedHesHocmo, Beaukas OmeuecmeeHHAs 80LiHA, MblJl,

nomouyp.

HaqHéM C TOTO, YTO C MOMOIIbI0 (GPOHTOBBIX
M1ceM BO3MOXHO OLIEHUTh B3aMMOCBS3b U
B3aMMOOTHOIIIEHMS OOVIIOB U aJipecaToB, C KOTO-
PBIMU OHU TIOAJEePKUBAIU TePenmcKy Ha MpOTS-
SKEHUU BOVHbI. BOeHHbIe MMCbMa TY/ISIKOB-Kpac-
HOapMelilleB, afjpeCOBaHHbIE CBOMM POACTBEHHU-
KaM ¥ ApYy3bsM, COfiepsKallye JMIHYI0 nHbopma-
LIWI0, SIBJISIIOTCS TOBOJIbHO MHMOPMATUBHBIMM UC-
TOYHMKAMM ¥ HYKITAIOTCS B MOAPOGHOM M3yue-
HUN.

OTMeTMM, 4TO B MEePCOHATbHBIX MUCbMaX I0-
MMMO TJIaBHO¥ (paKkTMuecKoit MHGopMaIum, coob-
MIeHMI OT Jniia 60MIIOB, MMPUCYTCTBOBAIM TAKKe
CTPOYKM, CITyKall[ie OTBETOM Ha IM1ChbMa POJHBIX
U 3HaKOMBIX (T.H. OTBeTHbIe mucbMa). YacTo 3TO
ObUIM OTBETHI O CBOEI XXM3HM Ha (DPOHTE, KOPOT-
Kue (pasbl, 0 TOM, YTO COJMIIAT HU B UEM He HYXK-
nmaetcs, obecrieueH u T.A. Henb3st HE OTMeTUTH
HaJinuye B JaHHBIX MEePCOHATbHBIX STMMUCTOMUSIX
YHUKaTbHOM uHbopMauu, aJipecoOBaHHOM
TOJBKO JIUIIb CBOMM poaHbIM: «Cpemy o06I1Iero
MaccuBa COXpaHUBILIENCS MePenyucky 3HaUUTeNb-
HOe MeCTO 3aHMMAIOT JIMYHbIe MJCbMa BOEHHO-
CTysKaIIyX, TJIaBHAsT QYHKIMST KOTOPBIX — KOMMY-
HuKauus. Takue mMcbMa He Mpenrnojaraim myo-
JIMYHOTO TIIpouTeHMs (IO KpayiHeil Mepe, 3a

npemeaamMyu CeMbM), OHU COTep>Kaau >XKM3HEeHHbIe
MOAPOGHOCTY, 3HAUMMBbIEe VCKITIOUUTENIBHO [IJIs
O6U3KUX» [2].

Takke MHTepeCcHbl ¥ HYXKIAITCS B pasbope
MChMa U3 ThIJIA, aipeCOBaHHbIE GOy Ha GPOHT.
IlaHHbIE VICTOUHMKU SIBJISIOTCS He MeHee MHQOp-
MAaTMBHBIMM, IOIOJHSIONIME COO0I SMUCTONISIP-
HbI/ KOMILJIEKC, COXPaHUBIIMIICS A0 HALUUX OHEN.
Tak, K mpumepy, B poHaax TyJIbCKOro BOEHHO-UC-
TOPUYECKOTO My3esl Haxoautcsl mnopsaka 130
(bpoHTOBBIX MMceM, mpuHamIexamyux H. IMutpu-
eBoit 1 A. JTyGpOBCKOMY, K KOTOPBIM MbI ellé Oy-
IleM 00pamaThCs B X0 Halllero aHaiusa.

3aberast BIiepeI, MOKHO CKa3aTh, UTO COJIIAT-
CKMe TMChbMa, aJipecoBaHHbIE POMHBIM M 3HAKO-
MBIM, B OOIIEM, CBOOSTCS K CIEAYIOIIMM acIieK-
TaM: TOCKa IO JOMY, YCIIOKOeHMe POIHBIX, 3a60Ta
M TIOMOII[b, OTKPOBEHMSI O KM3HM Ha (POHTe,
MPOChOBI O MOMOIIY U T.1. [JaHHbIE CTOPOHBI U OY-
IyT ITpOaHAIM3VPOBAHbI HAMY B 3TOM Itaparpade.

CTOUT cKasaTh, UTO C MOMEHTa Pa3ayKu C poj-
HBIMU ¥ OJIM3KUM MOC/Ie Hauana Bennkoit Oteue-
CTBEHHOJ BOVHBI, eJMHCTBEHHbIM CIIOCOOOM, C
TOMOIIbI0 Yero COJIAAThl COXPaHSIU C HUMU
CBSI3b, SIBJISIZIaCh BOEHHO-mosieBast roura. O Tom,
yTo (POHTOBBIE MMUCbMa — 3TO ObUla IJIaBHAs
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CBSI3yIOIIAs 4acTh GPOHTA U ThIJIA TOTO IEPUOA
otmeuaet T.I1.CyxotepuHa: «[log nucbMOM NOHM-
MaeTCsl HalMCAaHHBIN TeKCT, MOChIJIaeMBbIil IJIS1 CO-
obmIeHust Kakoii-nmubo mHdopMmaimu. ®poHTOBOE
MMCbMO — 9TO OIVH U3 TPAOULIMOHHBIX CIIOCOOOB
nepemaun MHbopMalumu B roasl Benukoit Oteye-
CTBEHHOJ BOVHBI. IlncbMeHHOe oOlieHue (3ava-
CTYI0 eIMHCTBEHHDI MCTOUHMK KOMMYHUKAIIUN),
6e3yCJIOBHO, TIPUMHOCAT AYIIEBHBIN ITOKOI, IIOMO-
raloT YCTAaHOBUTb U YKPENUTb AYXOBHYIO CBSI3b
MeXIy JIOObMMU B TsDKesble rofnbl». IloaToMy Ha
MPOTSDKEHMM BOVHBI aKTMBHO BeJM KOPPECIOH-
IIeHIINI0, OTIIPaBJIsisl MMCbMa B ITepBYI0 ouepelb C
HEeM3MEeHHBIMM BOIIPOCAMM, KaCalOUUMUCS 300-
pPOBBsI, HACTPOEHUSI, COCTOSIHUSI U T.A.: «Ha mHIX
TIOJIY4MJI OT BaC OTKPBITKY OT 7 UIOHS. 5l oueHb paf,
YTO BbI XKMBETE XOPOILIO U BCe JXUBbI U 300POBBI.
KoHeuHo, X1BeTe y)Xe He TaK Kak IIpy MHe SKUTNU»
(u3 mucbMma A.B.UepHsiea).

JIOMMHUPYOIIYIO pOb (POHTOBBIX IUCEM B
PO MCTOYHMKA, CIIOCOOCTBYIOIIEMY MOPasib-
HOMY YCIIOKOEHMIO CIIpaBeljIMBO OTMeUYaeT aBTop
@.I'. MuamMxanoB: «O ueM Kymas OH, CKIOHUBIIUCH
HaJ JIMCTKOM OyMarM ¥ TOPOIUIMBO COUMHSS
mcbmMo gomMoit? KoHeuHo, He 0 BEYHOCTH, He 06
MUIe0JIOTUM, HEe O colMannu3Me... [1aBHas ero 3a-
60Ta — YCIIOKOUTH GIM3KMX, COOOLINUTD, UTO SKUB,
3I0pOB, BOIOET, ObET Bpara, ¥ 3aBepuUTbh, UTO Bep-
HETCS ¢ 1o6enoit». [TaHHbBIA Te3UC MOATBepKaa-
eTCsl aHAJIOTUYHBIMU CTPOYKaMU U3 TUCEM, B KO-
TOPBIX COJMAATHI IIPSIMO WJIM KOCBEHHO COOOIIAIOT
0 IoJo0HbBIX MOMeHTax: «HacTpoeHue 6oapoe, HO
006CTaHOBKA, B KOTOPOJ HAXOXKYCh, YaCTO IMMUCATh
MmucbMa He MO3BOJISIET, ¥ TIOTOMY ellle pa3 Mpolry
He 6ecrtoKouThCsI 060 MHe!» (3 mucbMa A. Kopo-
JIEBA).

PaccmatpuBas mpo6jieMbl Thilia B Tofbl Benn-
Kot OTeyecTBeHHOV BOVHBI, T.A. BynbirnHa otme-
yaeT cienymoilee: «B mucbmMax ¢ (GpoHTa MOCTO-
SIHHO 3BYYMT 03a60YE€HHOCTb ITOJIOKEHUEM CBOUX
ceMeii, cyabboii CBOMX rOpOIOB U CEJI, CBOUX XO-
35I/1CTB. 32 3TOI TPEBOTOM BCTAIOT TSKEJIbIe OYIHI
ThUIA, ero mpobiemMbl» [3, ¢.539]. [leiiCTBUTEIbHO,
B MMUCbMaX, aJpecOBaHHBIX CBOMM POAHBIM U
OJIM3KMM, MbI 3aMeuUaeM M TO, UTO COJIAATHI ITU-
UIyT, JaBasi COBETHI M HAacTaBieHus. Tak, B mucbme
cBoeMy cbiny M.C. TormopkoB coobmiaet: «SI xoTen
ObI YTOOBI ThI... 3aTOTOBMUJI cebe Ha 3UMYy He0OX0-
JIUMBIII MMHMMYM OBoLUel... He cTecHsiicsa opra-
HM30BaTh XpaHeHMe Maske B COOCTBEHHOI KOM-
HaTe. I BTOpOI1 BOIIPOC 3TO TOIIMBO HA 3UMY:
IpOBa, YroJyib, BCIKOTO poAa OOpe3Ky, HeromgHas
JlepeBsiHHAsI Tapa, MeJKue Cyubsl, CTPYKKMH,
OTIWJIKY JO/DKHO B Mepe HeoOX0aMMOit MoTpe6Ho-
ctu ObITh IOATOTOBJIEeHHbIM» (M3 mmcbma W.C.

Tonpokosa). CBOMM >k€HaM, OCTaBIIMMMUCS B ThUTY
C IeTbMU, COMIATHI ITMCAIU MTPe/ieIbHO pa3BepHY-
Thle PYKOBOJCTBA C COOTBETCTBYIOIIVM COJlepKa-
uueMm: «Caait VB. [IeTpoB. Bce ra3eThbl, COOpaHHbIe
3a jieto s ommmBKu. Craii B mkady moém 100
HITYK TIATPOH U YIOCTOBEPEHME TOMY, KTO ITOJIY-
YUT TpaBO HA  MaJOKaJIMOepHYI0  BUH-
TOBKy...Hanuimu mMHe o0 Hamei gouke Iane, s
OYeHb YaCTO BCIIOMMHAIO O Heil. BcriommuHamw ¢
TOpJOCTbIO, UTO y HAC XOpOIlas J0Ub, BOCIIUThIBA
eé, Jlnga, 6e3 6amoBcTBa» (M3 mucbma I.®.Huku-
THHA). IHTepeCcHbIM MPMMEepPOM IIpe/CTaBIIsIeTCs
orpeiBOK M3 mucema II.C. BapanHumkoBa: «Ho
OUYeHb ITpolry TeOs, Tara, S X0uy, YTOObI, IPULIS
JIIOMOJi, He CJIbIIIaJl TBOETO Kallis, a I03TOMY
CIEepKM CBOE CJIOBO, TOsKayieit cebss M MeHsS — He
Kypu. §I 6bI TOXXe GPOCHII KypUTb, HO TOJIbKO He
ceifyac, a Bc€ ke 6porry» (M3 muceMma I1.C.Bapan-
yykoBa). OTCI0/Ia, ClieJlaeM BBIBOJI, YTO COJIAATHI
Ha (poHTe He OCTaBaIMCh 6€3YUaCTHBIMU K CYIb-
6aM pPOIHBIX, OCTaBIIMXCS B TbUIy, 3aIlOJHSIS
M1CbMa COBeTaMM ¥ PeKOMeHIalUSIMMU, TIPOSIBISIS
3a60Ty 1 03a60YE€HHOCTb.

KoHeuHo, 3a60T/IMBbIe MOTUBbBI HE OTPaHNUM-
BaJIach OJHMMM JINIIIb CJIOBAMM, COJIIATHI, TI0 BO3-
MOXHOCTM, IIOMOTaJM CBOMM CEMbSIM, OCTaB-
HIMMCS B ThUTY 10 Mepe CBOUX CWJI M BO3MOXKHO-
creit. Kak ormeuaet A.C. Ky3He110B: «boiilibpl Bce-
Ila MHTEePEeCYIOTCs TI0JI0KeHMeM Jiesl AoMa, AAl0T
coBeThl, TMomoralT ¢uHaHcoBo. CojepskaHue
(bpOHTOBBIX MUCEM SIBJISIETCS A,0KAa3aTeIbCTBOM O
IleHEe>XKHBbIX TepeBOfax ColjaTaMM CBOMM POJ-
HbIM». Bompoc o ¢buHAaHCOBOW ITOMOIIM BHE CO-
MHEHUI SIBJISUICS TOATBEPXKAeHHBbIM. He nmes mo-
KyMEHTHI 0 (PMHAHCOBBIX IIepeBoaX, Kak He06X0-
IVMOTrO MCTOYHMKA, BCE Ke IPUBEIEM IIPUMeED:
«Ha umsa tetu Jlennl mocbutaio 120 py6ieit. Kak
TOJIbKO OHA IOJIYYUT UX, ITYCTh MepenuieT MaMe,
ecaM K TOMY BpeMeHM OH OymeT mu3BecTeH. Ha
IHSIX, BO3MOKHO, BBIIIIIO eIié. JIo/KHbI AaTh JKa-
JIOBaHbe 3a HOSIO6pb» (M3 mucbMa J.U. T'onbauHa).

[IpakTH4yecku BCe BOEHHbIE IMChMa TY/SIKOB-
KpacHOapMeiilleB, ITOCBSIIIIEHHbIe CBOMM CEMbSIM,
MMEIT INTyOOKO 3MOLIMOHAIbHBIN xapakTep. Ile-
peKMUTOe COAIATOM Ha IlepedoBOil KOCBEHHO OT-
pasKkaJINCh B CTPOUKAX ero mnucem. IlepeskuBaHmsl,
CBSI3aHHBIE C OTCYTCTBMEM DSIIOM €ro pPOMAHBIX,
TaKKe SIBJASUIMCH TJIaBHBIM CIOKETOM B MMCbhbMax
BOEHHOJ KOpPPECITOHAEHIINNA.

VIMEeHHO B TaKMX CTPOKax HauboJjiee MCKpeHHe
M PaCKpbITO M3JIATAIOTCS MEPeKMBAHUS (PPOHTO-
BUKOB: «IIpoIII0 ceMb OHE C TOro JHS KOTIa Mbl
MOKMHYIM TyITy Kak y>KacHO MeJIEHHO JTBUKETCS
BpeMsI IMPOIIIO Bellb COBCEM e€pyH/A STUX JTHE a
KaskeTcsl BEeUHOCThI0. TOMOUKA, KaK XOUeTcsl Bep-
HYTBCS K OBIJIOMY XOTb Ha HECKOJIbKO MUHYT Be[lb
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3TO TaK AOPOTO B HacTosilee Bpemsl. U 51 TOTOB 3a-
IJIATUTh 3a HUX JI0Oyio 1ieHy» (M3 mmcbMa
I'.4. KapramosblieBa); «MHe O4YeHb XOYeTCs IU-
caTh, HO OTYACTU He MOTY, Jia ellé 1 He 3Hal0, KTO
rae HaxoauTcsl. XKanako, uTo 51 He 3Hal0, TAe HaXo-
ITCsI MaMa Tamna U I'ajst. XoTesnoch Obl TTOTyUYnTh
OT HMX TNUCbMO M Yy3HaTh, YTO ceifyac C
HUMMU...)Kasb, 4TO 5 He MMel0 BO3MOKHOCTH MOJTY-
YUTHh OT HUX OTBeTa Tak KaK HeT ceityac agpeca...
YacTo BCIIOMMHAI MPeXHMe BpeMeHa, POOHbIX U
3HAaKOMbIX» (3 MmMcbMa A.B. UepHsieBa).

B nmopagstioniem 60JbIIMHCTBE JAHHBIX TCEM
MPUCYTCTBYET HaAeXda Ha CKOPYI M HEMUHye-
MYI0 BCTPeUY, UTO SIBJISIZIOCH IJIsI COJIIaTa JOMUHU-
pyiolieil 1leHHOCTbo: «bau3oKk uac, Korga Mbl
BCTPETUMCS, €C/IM 3TOrO S He MOT CKasaTh ellle
BU€pa, TO CETOIHS 5T B 9TOM YOEKIEH» (M3 MIChMa
B. II. Tpomoga). IlosTomMy I/IaBHBIM MOTMBaMu
37eCh SIBJISUIUCH TIepesKuBaHMs, sKejlaHue y3HaTh,
KaK MOXXHO OOJIbIlle HOBOCTEI OT CBOMX POIHBIX:
«Xoresn Obl 1 BUOETh, KaK Bbl sKkuBeTe, 1106ajIo0-
Batbcs ¢ T'aneii u JKeHeli. HaBepHOe, OHM Hauu-
HalOT MeHs 3abbIBaTh, €ClIM Ipueny, TO OHH,
HaBepPHO ¥ He MOGEeryT KO MHe, KaK paHbIlle OHU
BCTpevany MeHs. HacTs, omumiu mogpo6HO 060
BceM» (13 mucbMma U.M. Tesca).

B cBoto ouepenb, caMyu GPOHTOBUKM B JIMUHbBIE
Mpo6/IeMBbI IIOUYTU He MOCBSIIIATIY CBOUX GIU3KUX.
A.H. Tanb1ieB B cBoeit paboTe OTMeYaeT, UTo, Ul-
Tast pOHTOBbIE MMMCbMA, CO3[AeTCs BIleUaT/IeHNe,
YTO BOEHHOC/TYKAI[/ie MHOTIa HAMEPEHHO, UTOObI
YCIOKOUTh ONM3KUX, <«IIPUYKPAIIMBAIOT» CBOIO
(bpoHTOBYI0 XKM3Hb, paccKa3biBasi, YTO OHM OT-
JIMYHO TIUTAIOTCSI, BCETA TEIUIO OJEThl U OOYTHI,
uayT B 6oii ¢ Xopoummm HactpoeHueMm [4]. Hdeii-
CTBUTEJIbHO, MMUCbMa C MONOOHBIM OOpallleHeM
BCTpeUaloTCs OOBOJAbHO yacTo: «Kopoue roBops,
BecequMCs C yTpa A0 Bedyepa M C Beuepa 10
yTpa...He HaiTHM 3TO Kak HUTKY, 3TO OENCTBU-
TeJIbHO Tak. PebGsiTa B MOeM B3BOjie MOJIOIbIE, Be-
cejible ¥ Ha PpEIKOCTb CMellUivBble. JKUBEM
IPYKHO M Xxopoiuo. Yero u Bam kenaw» (U3
nucbeMa 3. U. TonpauHa). B JaHHOM OTpPBIBKE U
MpaB/a, Heb3s1 He OTMEeTUTh HEeCKOJIbKO «IIpu-
yYKpalleHHbIe» CTPOKM OOiiIa 0 CBOET KM3HM Ha
rnepenoBoOJi.

K coskaneHuto, HepegKO CAy4yaJioCh U Takoe,
YTO COAZAThl HE TaK 4YacCTO MOJydaly OTBETHbIE
MMCbMa OT CBOMX POAHBIX [0 Pa3HOIO poja Ipu-
YMHAM: 3TO MOIJIM OBbITh IIPOOBJIEMBI JOCTABKOI
nuceM, Ux 3afepkKa U T.1. B CBSI3U ¢ 3TUMM CIIOK-
HOCTSIMM CaMMM COJIIAaTaM B 00paleHUsIX MPUXO0-
IWJIOCh 3apaHee TMpeaynpexaaTh O CMeHe afpeca:
«[Tockutato CripaBKy, MMCAaTh HET BpeMeHH, aapeca
TOCTOSIHHOT'O HEeT, BCe BpeMs B ABVDKEHIM, ceifuac
elly Jajblile, UIIY Ha XOA4Y M, HECMOTPS Ha 3TO,

BCe Xe IymMalp, XOThb YeM-HUOYAb MOMOYb» (U3
mcbma B. I'pomoBa); «[laBHEHbKO He CJIBIITHO HU-
Yyero OT Bac. 3a JOBOJbHO KOPOTKUI 51 BaM ITOpSI-
IouHo nucaa. Camoe IJIaBHOE BbICJAT B UYETBIPEX
MmchbMax emié 16 mr., GoTo mpogokeHne K moJTy-
YeHHBIM...MaTb, KaK TOJIbKO ITOJTYUUIIb, TAK COOO-
mai HoMmepa MX MHe. Y Hac HeBGOJIbIION CTydaii
ITPOU3OIIEN C MIOUTOM, TaK 60I0Ch, He MO OHU
noj, Hero» (13 mucbma 3eHsikuHa O.H.) u T.1.

[Tpo6seMbl, IO KOTOPBIM OOVIIBI MOTJIM TTOJTY-
yaTh peJaKo/He TIoaydyaTb OT CBOMX POIHBIX
MmCcbMa MOIJIM OBITh camble pasHbie. Hampumep,
0ObIYHBIE OBITOBBIE MPOGeMbl. Tak, B MHUCbMe
Hunbl [IMUTpMeBOi cojepskaTcs CjieAylolue
CTpPOUKM: «AGYChKa, POAHOM, ThI He 0OVDKAMCs Ha
MeHSI, UTO S IUIITY pefKo. Bo-mepBbiX, 3TO OTTOTO,
YTO Thl CAaM IUIIENTb TakK, a BO-BTOPBIX, Y HAC YKe
Lie/blii Mecsl HeT JoMa cBeTa» (M3 IIUCbMa
H. IMuTpueBoi).

Mexnay Tem, psii TaKUX MCTOYHUKOB MMEIOT
CXO3Kee cofepskaHue U Aaske MPUCYTCTBYIOT YKOPBI
B ajipec 6au3KMxX 0 HeumeHuu nuceM: «KoHeuHo
OYeHb KaJlb, UTO BaM S BCe TIUIITY U MUIITY, a OT Bac
HM OJHOTO MMCbMa He Moiay4vaio» (13 micbma Hu-
kutuHa [.0.), «JJoporue poauTtenu, s Hocaal Bam
y>Ke HeCKOJIbKO ITCeM, HO OT Bac ellle He MMoJryJan
HM OJHOTO NMChbMa. B Tekyiiyiit MOMEHT OT Bac He
CJIbINIA, KaK TOBOPUTCS, HU CIYXY HU IyXYy, Balla
cyobba MHe TOXe HeM3BecTHa» (M3 TIMChbMa
E.®.Bonkosa). Takme ke 3amMeyaHuss Mbl BCTpe-
YyaeM B OTBETHBIX CTPOKax POJCTBEHHUKOB COJI-
JaTa, B KaueCcTBe MpuMepa MNPUBEAEM IUCbMO
Hunbl IMutpueBoii: «[louemy Tbl Tak peaKo CTaa
mucatb. MoxkeT ObITh, IOTOMY, UTO MOM HMCbMa
HeMHTepeCHbI, CKYUHbI WM MPOCTO HEe XOuelllb?»
(3 mucbma H.IMUTpeBOIf).

Conpatbl, HAXOJSCh B TSDKEJIX BOEHHBIX YCJI0-
BUSIX, HAESIIUCh U HYXXAAAUCh B TIOMOIIM CBOUX
POOHBIX U OMM3KUX. 3aUacTyl0 KPYyr OTrpaHUUM-
BaJICSI IepevyHeM He3HaUUTeNIbHBIX ITPoch6: «Kia-
BOUKa TebsI TaK-)Ke IPOIIY eC/Ii MOJKeTe BbIC/IATh
MHe cBoe (oTo, To BIMTE» (M3 mucbma H. Kpy-
roBa), «IIpuIuIUTe KIOYOK JeHeT My TabaKy — HO
He MMamnMpoc, a TO ST UX IMPUIILII0 06paTHO, TaK Kak
JUIIHNME PacXolbl B JaHHbII MOMEHT HMKUYeMHas
Tpara geHer» (M3 nucbma I1.C. BapaHunkosa). B
OGOJIBIIMHCTBE (DPOHTOBBIX IMCEM BCTPEYAIOTCS
CJIOBa-0/1aTOIAPHOCTY  CBOMM  POIHBIM: «ThlI,
MaMa, KaK BUIHO MHOTO 3a00T IPMIOXKWIA K
TOMY, YTOOBI OCTaTh TeIUIbie BEelly, 3a UTO CIla-
c160 Tebe, HO M 'y MEHS eCTb ITPOChOa — He IPUCHI-
Jlaii MeXOBble PYKaBMIIbI, & OCOOEHHO IEHbIU.
O6oiiaych, XOTS 4YacTO, IIOYTM YTO HeT» (U3
mucbMa MenBeckoro). O HeCKOJIbKO HeOUYeBU/I -
HBIX TIpochbax cojamarT oTMeuaeT A.A. AHTUIIOB:
«BHYTpeHHSIs KOHIIeHTpaLus Ha cebe,
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BbIpa)keHHast BBOOHBIMM CJIOBAMM U CJIOBOCOYETA-
HUSIMM,  YPAaBHOBEIIMBAETCS  ITOCTOSTHHBIMM
npocbbamMu K POOHBIM HAMMCaTb O MMUPHOI
sku3HU» [1]. [Io3TOMY, MOKHO CKa3aTh, UTO COAAT
yuTas MMCcbMa POIHBIX AOCTUTAN «3ddeKTa mpu-
CYTCTBUSI», OBL PSIIOM C OJTM3KUMMA.

B 3ak/ioueHuM CTOUT CKas3aTh, UTO BOEHHbIE
mucbMa (GUKCUPYIOT JOBOJBHO PasHbIe SMOIMO-
HaJIbHbIe TIepeXuBaHusl, 06palleHus, TPOChObI U
T.q., aAPECOBaHHbIE CBOUM OJIM3KMM Y 3HAKOMBIM.
B unciae aMMUCTONMSIPHOTO KOMILIEKCA HAXOZSITCS
MMChbMa TY/ISIKOB-KpacHOApMeiIeB, HaIlOTHEeH-
Hble TPEeBOKHBIMM U JOCAaTHBIMM CTPOUKAMMU, CBSI-
3aHHBIE C epebosIMM U IpobaeMaMi B Xo1e J0-
CTaBKM IMOYTHL. [IOMMMO TOTO, UTO COJIAAT XOTEJ
yY3HATh COCTOSIHME IeJl CBOMX POIHBIX, IIPO CBOMU
’Ke, OH COO0O0IIaJ JOBOJIBHO CKPOMHO, 4acTo 6e3
MoApPO6GHOCTe omucaHus (GPOHTOBOI KU3HU U
T.0.

JIutepartypa

1. AnTtunos A.T., Pei6onukosa E. E. ®ponTo-
BOI STIUCTOJISIPUI KaK UCTOUYHUK PYCCKOV JIMHTBO-
KyJAbTyphl // BecTHUMK KemepoBCKOro rocymap-
CTBEHHOTO YHMBEPCUTETA KYJIbTYPbl U MCKYCCTB.
2017. Ne41-2. URL:
https://cyberleninka.ru/article/n/frontovoy-
epistolyariy-kak-istochnik-russkoy-lingvokultury
(marta obpamenusi: 30.01.2023).

2. Benornasosa I'. H. ITucbma c ¢poHTa Kak
VCTOPUYECKUII UCTOUYHUK BpeM€EH Benmnkoit Ote-
yecTBeHHO1 Bo¥HbI // MHKO. 2013. N22 (39). URL:
https://cyberleninka.ru/article/n/pisma-s-fronta-
kak-istoricheskiy-istochnik-vremyon-velikoy-
otechestvennoy-voyny (mata obparleHus:
19.12.2022).

3. ByneirmaHa T.A. ITnckma ¢ dpoHTa Kak uc-
TOUHUK UCTOPUM TIOBCEIHEBHOCTU B rofbl Benu-
Kot  OTeuecTBeHHOV  BOJiHBI//CTaBpPOIOJbE:
IIpaBoa BOeHHBIX JeT. Benmkasi oTedecTBeHHas
BOJiHA B IOKyMEHTAaX U UcciaeaoBaHusIX. - CTaBpo-
moJib, 2005, C. 539.

4. Tanbues, A. H. YesioBeK Ha BOJiHe: BOeH-
Hasl MMOBCEIHEBHOCTh BO (DPOHTOBBIX MMCbMAax /
A. H. Tanbues // BectHuk CeBepo-OCeTHHCKOrO
rocymapcTBeHHOro yuusepcurerta mumenu K. JI. Xe-
TtarypoBa. — 2017. - N2 1. — C. 63-68.

5. TImcemo I1.C.bapanunkoBa ot 16 06 1941//
OpuruHan npefcrasieH B doHpax Tynbckoro Bo-
eHHO-ucTopuueckoro myses // YPUKM KII-1402.

6. IIncemo 3enskuHa O.H. K oTLy 1 MmaTepu
// OpuruHan mnpenctasieH B ¢oHpmax TylIbCKOTo
BoenHno-ucropuueckoro mysesi // MBUKII 1641/14

7. IIucemo 3.U. T'onpauHa ot 26.11.1941 //
OpuruHan npeacrasieH B doHpax Tynbckoro Bo-
eHHO-ucTtopuyeckoro mysest //MBU KII 1604/3

8. IImcemo H. Kpyrosa ot 25 02 1943 // Opu-
TMHaJ npefacTasieH B GoHgax Tyabckoro BoeHHo-
ucrtopmuueckoro mysesi// MBU KII 789

9. [IIucema AJlsxuna ot 03.06.1942 // Opu-
TMHAJI IPeCTaBIeH B SKCIIO3ULMM TynbcKoro Bo-
eHHO-ucTopuyeckoro mysesi//MBU KIT 1710/10, [,
1320

10. TIucemo U.N.TeBca poJgHBIM U3 I€JICTBYIO-
meit apmuu // OpuUruHani npeacrasieH B GoHOax
Tynbckoro BoeHHO-ucTOpMYeckoro myses //MBU
KIT 360 [1, 80

11. TIucemo YepHsiea A. B. pomutensim u
cectpe Tanmuue ¢ ¢ponra ot 03.07.1942. HOMep
rockaranora 40360495 Homep KII(TIK) MBU KII
1724/14 luBeHTapHbIil HOMep [I. 1359.

OVCHINNIKOYV Ivan Georgievich
Master's student, Tula State Lev Tolstoy Pedagogical University, Russia, Tula

FRONTLINE LETTERS AS A RECORD OF SOLDIERS' ATTITUDES
TOWARD THEIR RELATIVES AND FRIENDS
(BY THE EXAMPLE OF TULA RED ARMY MEN'S LETTERS)

Abstract. The article deals with one of the subjects of the front everyday life, namely the relationship between
the front-line soldier and the addressee through the field mail. Turning to the epistolary sources of Tula participants
of the Great Patriotic War, the author uses them to analyze the main examples of the relationship between the
soldier and his relatives, who remained at the rear. The author concludes that the study of epistolary sources allows
us to study in more detail the psychological and mental aspects of soldiers at war.
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CTEITAHOBA [dapsbs dayapaoBHa
CTyIoeHTKa, MOCKOBCKMI rOCYAapPCTBEHHBIN MHCTUTYT MEXKIYHAPOAHBIX
otHoueHuit (Yausepcutet) MU Poccun, Poccus, r. MockBa

XVNMUNYECKAS ITPOMBINIVIEHHOCTD B POCCHU C 1860 ITO 1920 rr.

AHHOmauus. Xumuueckdas NPOMblUAEHHOCMb 3AHUMAEM 02POMHOe MeCmo 8 IKoHomuke Poccuu. OHa 8kto-
uaem 6 cebs He MOJILKO NPOU3800CMB0 NOAUMEPOS, HANPUMED NAACMMACC, CUHMEMUYECK020 KAY4yKa, 860JI0KOH U
CMOJL, HO U NPOU3800CMB0 MUHEPANbHbIX YO0OPeHULL, C00bl U KUCTIOM, a makyie 000bi1y 20pHO-XUMUUECKO20 CbIPbS
(pocgpopumos, anamumos, coeii u cepst). Xumuueckas npoMvlULIeHHOCMb MeCHO C853aHd ¢ Opy2umu 0mpacismu
NPOMBIULIEHHOCMU U HenocpedcmeeHHO ohpedensiem HanpaeieHue ux passumus. Tak, Hanpumep, meduyuHa u
(hapmayesmuka, cenvbckoe Xo035ticmeo, asmomooduiecmpoeHue, mekCMubHas, Memaiiypeuueckas u opyzue om-
PAcau HanPIMyr 3asucsm om ypoeHsl passumus Xumu4eckoli ompaciu.

Knioueswie cnoea: xumuueckas NpOMblUIJIEHHOCMb, 9KOHOMUKA Poccuu.

MMMYecKasi IPOMBIIIJIEHHOCTh BO BTOPOW
Xnonosm—xe XIX Beka

Pa3BuTHe XMMMUUECKON MPOMBIILIEHHOCTU
HAvyaaoCh 3a[0JATO IO UCCIeAyeMOro Iepuopa.
Taxk, Hanpumep, B «XVII u XVIII BB. Poccus skc-
MOpPTUPOBAJa IOTall, peibuit kmeit, B XVIII B. -
cMony, a B XIX — XpOMIUKYU, CUHbKAJIN, SKEeIThIN
docdop» [1, c. 8].

Bo BTOpoii monoBuHe XIX Beka B Poccun
Hayvasicsl TIepuoji KOpeHHbIX pedopM, KOTOpbIe
CUJIBHO TIOBJIUSIJIM HAa 3KOHOMMYECKYI0 XX13Hb Poc-
cunu. Pedopmbl Anekcanmpa II HaBcerma msMme-
HWIN KypC pasBUTUSI ITPOMBIIIIEHHOCTU U Ceflb-
CKOTO X03siCcTBa, Giaromaps manudecty «O6 oT-
MeHe KperoCTHOro IpaBa». Kak cjieficTBIe IMKBU-
Jaluy KpermoCTHUYEeCTBa Ha PbIHKE TOSIBUIIOCHh
60JIbIIIOE KOJIMUECTBO CBOOOIHO TPYIOBOI CUIIBI
B JIMlLie OBIBIIMX KPeIocTHbIX. Kasamoch Obl, JOJI-
KeH 3apaboTaTh SKOHOMMUUYECKMX MEXaHU3M, U
HeBUIMMas pyka pbIHKA JO/IKHA HAalpaBUTh TPY-
IIOBbIe pecypchbl B HY;KHOe PycJio, OJHAKO uyna He
cryunnock. Haobopor ke, Poccust okasanach B
IIyOOKOM Jermpeccuu, KoTopas mnpommuiach 20
Jet, ¢ 1860-ro mo 1880-71 rr.

OCHOBHBIMM TIpO6GIEMAMM, TOPMO3UBIIUMU
pa3BUTHE XMMUUYECKOI TPOMBIIIIEHHOCTH, SIBJIS-
JIUCb TaMOXeHHble Tapudbl, KOTOpble He

TO3BOJIS/IM  OTEUeCTBEHHOMY MPOU3BOAUTEIIO
KOHKYPUPOBATb C MHOCTPAHHbBIM, HEJTOCTATOK 00-
pa30BaHHbIX JIIOZE, a TaKke yIIop Ha MPOU3BOJ, -
CTBO CeJIbCKOXO3SIICTBEHHOM M MeTaTypruye-
CKOM TIPONYKIIVIN.

BcnenctBue oTcTaBaHMS POCCUIACKON  IIPO-
MBIIIJIEHHOCTU OT eBpormeiickoii, Poccuu mpuxo-
IWJIOCh UMIIOPTUPOBATh YaCTh TOBAPOB XMMMUYe-
CKOJi IMTPOMBIIIIEHHOCTU U3 ['epmMaHuy, AHIIUM U
O®panuun, roe B XIX Beke mpomsonnna Benmkas
xuMuueckasi peBomouusi. Kpome Toro, mHorue
MHOCTPaHHbIE MPOU3BOAUTENN PACIIUPSIIM CBOE
MPOM3BOJCTBO U CTPOMJIN CBOM 3aBOABI B Poccun.
Tak, Hanpumep, «B 1874 ronmy Biaagenblbl BASF
OTKPbUIM IIPEACTAaBUTENBCTBO B MOCKBe. A BCKOpe
B IMOJMOCKOBHBIX ByTbhIpKax MOSIBWIOCh U EPBOE
3apybeskHOe TMPOM3BOACTBO KpacuTesieii HeMell-
KOTO KOHILIepHa» [2].

Kpome Toro, B 1869 romy B cuiny BCTYIIMI
dbputpeitnepckuit Tapud, KOTOpPbIi MOApasyMe-
BajJ CHIDKEHMe TIOLLIMH Ha pPSiJi TOBAapOB, B TOM
yiucie M Ha xuMmuio. Tak, corjmacHo Taénuie 1, ¢
1869 mo 1874 rompl cymma BBO3a XMMMWYECKOJ
MPOAYKIIMM yBeJIu4Yuaach B mosTopa pasa (Ha 9
MJIH py6uteit). Kak pesynbTart, He IPOCTO CTarHa-
LM OTeUeCTBEeHHOJ XMMMUYECKOW MMPOMBIIIIEH-
HOCTH, HO U ee perpecc.
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Tabnuua 1

CyMma BBO3a NPOAYKTOB XMMWUYECKOJ MPOMBINLIEHHOCTH B Poccuiickyio Umniepuio
BO BTOpOii mooBuHe XIX Beka, B MUIH. pyoO.

CyMmMa BBO3a CyMmMa BBO3a CymMmMa BBO3a
Tonpl T'oner T'oner
MJIH. pyo6. MJIH. pyo6. MJIH. pyo6.
1863 9,0 1867 13,0 1971 21,9
1864 9,2 1868 15,8 1872 21,5
1865 11,1 1869 16,3 1873 21,4
1866 11,2 1870 16,3 1874 25,3

Uctounuk: I1. M. JIykbsiHOB. VIcTOpMST XMMMYECKMUX TPOMBICIIOB ¥ XMMMWYECKOJ MPOMBILIEHHOCTU Poccun 1o

koH1la XIX Beka. Akaji. HayK CCCP. OTn-Hue xuM. HayK 1 VIH-T ucTopuu ectectBo3Haums. C.156.

K 1880-my rogy poccuiickasi 3KOHOMMUKA Iepe-
XoguT B a3y IomabemMa, UYTO OTpakaeTcsl He
TOJIbKO Ha BeAyIIMX OTPACSIX TPOMBIIIVIEHHOCTH,
HO U Ha MeJIKuX oTpacisx. «Tak, B 1880 r. cpemHss
MMPOU3BOAUTEIBLHOCTb OJHOTO 3aBOJAA B LIEHHOCT-
HOM BbIpak€HUM COCTaBJIsIIa 43 ThIC. py6. IPOTUB
33 TeIC. py6. B 1877 » [1, €. 158].

Bouapenne Anekcangpa III 6pU10 03HaMeEHO-
BaHO HOBBIMM SKOHOMMYECKMM pedopmamu, a

nmeHHO «TamoskeHHbIM Tapudom» 1891 r. KoHerr
XIX Beka xapaKTepu30BaJICS 3aBeplIeHMEM MPO-
MBIIIVIEHHOTO TIepeBOpoTa U IpOBeJleHUueM IIpo-
TEeKIMOHUCTCKOM MOJUTUKU, UTO CTUMYJIUPOBATIO
pa3BUTHE IIPOMBIIIIEHHOCTU, B TOM YMC/Ie U XU-
Mmuueckoii. Tak, corinacHo Tabauie 2, ¢ 1891 roga
Habmogancss GecrpeleneHTHbIi POCT oOTede-
CTBEHHOW XMMMUYECKOJ ITPOMBIIIJIEHHOCTH.

Ta6nuia 2
ITpoM3BOCTBO XMMHUYECKOI MPOMBIIIJIEHHOCTH, B THIC. py0. [1, c. 160]
CymmMa, ThIC. CymmMa, ThIC. CymmMa, ThIC.
T'opgwl T'opel T'oabl
pyé. pyé. pyé.
1877 4859 1883 9040 1889 14552
1878 6117 1884 12882 1890 15114
1879 6037 1885 10404 1891 17603
1880 7255 1886 10549 1892 20359
1881 8658 1887 12756 1893 25470
1882 9011 1888 15307 1894 21813
Tabnuiia 3
OcHOBHBIE NOKa3aTe/lIN XMMNYeCKOl IPOMBINIJIEHHOCTH [1, c. 160]
Tonel o
ITokasarenn 1337 1397 ITpupocrt, %
Uucno npesnpusTuii 588 769 30,8
BripaboTka, MJIH. pyo. 21,5 59,6 177,2
Yucio pabounx, ThIC. 21,1 35,3 67,3
ye.
C 1891 mo 1897 rr. mpomu3oNII0 CTAHOBJIEHME MPOMU3BOJACTBO  COJITHOM KUCJIOTHI, Cyiabdara

OTEeUYeCTBEHHON! XMMMUYECKOJ IPOMBIIIEHHOCTHU
U POCT 5KOHOMMUUECKMX MoKasaTtenei. Tak, co-
ry1acHo tabimite 3, 3a 10 yet, ¢ 1887 mo 1897 rr.
YUCIIO TIPeAIIpUSITUIA yBeanuunaoch Ha 30,8%, BbI-
paborka — Ha 177,2%, a uuciao paboumx — Ha
67,3%, UTO TO3BOJISIET CIejiaTh BbIBOJ O 3aJI0XKe-
HUY 6a3bl XMMUYECKOJ IPOMBIIIIEHHOCTH B Poc-
CUM U O POCTe ee MPOMU3BOOUTETbHOCTU B KOHIIE
XIX Beka.

K koHny XIX Beka Hauyaau pa3BUBATbCSI OT-
paciu, CBI3aHHbIE C XMMUYECKO¥ ITPOMBbIIIIEHHO-
CThIO. Hampumep, pesKo YBEeIUUNIOCh

HaTpUSI U MUHEPaTbHbBIX COJieit, KOTOPbIe UCIIOJb-
30Ba/IMCh B TEeKCTUJILHOM ITPOM3BOACTBe. IIpon3s-
BOJIcTBO (pocopa yIOBIETBOPSIO CIIMYEUHYIO U
CeIbCKOX03SIICTBEHHYIO ITPOMBINIIEHHOCTH, (oC-
(op ucronp30BaIM B KaUeCTBe ynoopeHmsl.

Yto KacaeTcs TeppUTOPUAIbHONM COCTABJISIO-
mieif, TO JugepaMyu IO KOJUYECTBY XUMUUYECKUX
TIpeaTpusITUii IBsIMCh MockoBcKasi, ITeTep6ypr-
ckas, Kocrpomckas, fpocnasckas u Bragumump-
cKast TybepHUM, B KOTOPBIX HAXOAMIuCh 51, 26, 19,
17 u 11 xuMuyecKux 3aBOJOB COOTBETCTBEHHO.
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Xumuueckasi IPOMBINIJIEHHOCTb B PEBOJIIO-
IIMOHHBbIE ¥ BOCHHBIE IrOJIbl

[TepBast pycckas peBomorus 1905-1907 rr. u
pyccko-smoHckast BoitHa 1904-1905 rr. 6buIM
O03HaMEHOBAaHbl IOAbEMOM XVUMMUUECKON IIpo-
MblIieHHOocTH. Ha rore Poccun u B IIpubantuke
TIOSIBJISIFOTCSI HOBBbIE XMMMUYECKUE MNPenIpusIiTus,

OOJIBIIMHCTBO U3 KOTOPBIX CLIOHCUPOBAJIOCH MHO-
ctpaHuamu. OGJHOBPEMEHHO CO CTPOUTETbCTBOM
HOBBIX 3aBOJIOB, IPOUCXOUT YKPYITHEHME YKE CY-
IIeCTBYIONINX, UTO TTO3BOJISIET YBEIUUUTH TTPOU3-
BOJICTBO copbl B 1,77 pa3za B 1915 rogy 1o cpaBHe-
HM10 ¢ 1900-M . (COTIaCHO JaHHBIM Ta6GIMUIIbI 4).

Tabnuia 4
IIponsBoacTBO conbl B Havyane XX Beka, ToIC. T. [1, c. 218]
T'opel IIpousBoaCTBO T'opel ITIponsBoaCcTBO
1900 82,6 1911 139,7
1901 93,3 1912 153,7
1902 99,9 1913 159,4
1903 110,6 1914 145,4
1904 123,6 1915 146,0

BrimoTs g0 Hauana IlepBoil MMPOBOJ BOVIHBI
HaOJII0JaJICST CTPEMUTEIbHBII POCT XUMUYECKON
MPOMBIIIJIEHHOCTY : KaueCTBa MPOAYKIMY, PaCIIy-
peHMsI aCCOPTMMEHTA ¥ MOIIIHOCTel 3aBo10B. Of1-
Hako B 1914 rony oTpacib MMea Lelblo YA0BIe-
TBOPUTb BOEHHbIE HYXKIbI, MOSIBUIACh «BOEHHO-
XMMMUYeCcKas» MPOMBbIILIEHHOCTD.

BoeHHO-XxMMMUecKass MPOMBIILIEHHOCTb YyBe-
JAMYMUIa TIPOM3BOJICTBO B3pPbIBUATHIX BeIeCTB, a
TaKKe XMMUWYECKUX COeqUHEeHUN, UCTTOIb3yeMbIX
B OTpacisx, KOTOpble paboTaauM Ha BOEHHbIe
HYkabl. Tak, HaIIpuMep, yBeIMUIMIOCH ITOTpebie-
HME CEPHOI KUCIOThI TEKCTWIbHBIMM (habpuKamMu
” HedTeneperoHHbIMM 3aBogamu. «K Hauary 1917
r. [Ipon3BOACTBO CEPHOV KUCIOTHI 110 CPaBHEHMIO
¢ 1900 r. Bospocino npumepHo B 5 pas» [1, c. 213].
Taxke yBeIMUMIOCh MPOM3BOACTBO a30THOM KNUC-
JIOTBI, OJTHAKO TIPOM3BOJICTBO COJISTHOM COKpaTH-
JIOCh BIBOE.

B Hauase deBpanbcKkoii peBomtoiuy 1917 roma
pe3ko CHU3WJIOCh XMMMUUECKoe IMPOU3BOIACTBO. B
MepBYI0 OYepelb, 3TO ObLIO CBSI3aHO C HAYAIOM
I'paskmaHCKOM BOVHBI, @ TAKXKe C pacCTPOMCTBOM
TPAHCIIOPTHOM CUCTEeMbI U 3a6aCTOBKaMM IpoJie-
tapuata. ITocie Benukoit OKTSIOPbCKOI PeBOITIO-
uuy B Poccum 6bUT TIOCTaBIeH BOMPOC 06 MHTEH-
cuduranuM CcembCKOro X03sicTBa. BeiencTBue
9TOTO OBLI B3ST KypC HA XMMM3AIUIO CEJIbCKOTO
X034/iCTBA C TIOMOIIbIO TIPOM3BOJACTBA U

MCITOTb30BaHMs Pa3/INYHBIX XUMUUIECKUX YI0Ope-
Huii. TToaTomy B KoHIle 1917 r. TIpu BCHX 6511 cO-
30aH XMMUUECKUIT OTAE, KOTOPbI IO/KEH ObLI
KOHTPOJIMPOBATh BBIPAOOTKY T€X MM MHBIX IIPO-
IIYKTOB MCCeyeMOVi TPOMBIIITIEHHOCTH.

OnHako, HECMOTpPS Ha PaboTy XMMUUECKOTO
OTZHeJia, TPOU3BOACTBO HEKOTOPBIX COeNUHEeHUN
npekpatuinocb. Bcemy BuHON - I'paxnmaHckas
BOJiHA, KOTOpas Npoaaniaach go oceuu 1922 r. Tak,
MpeKpaTuioCh IPOU3BOACTBO KaJlbIIMHUPOBAH-
HOJi COJIbI ¥ KOKCA, a TaKke pe3ko CHU3WIOCH TTPOo-
MU3BONCTBO cymnepdocdara, pasaUUHBIX COJIEN,
KUCJIOT U 1IeJI0YUEe.

[To okoHuaHuu I'paskgaHCKON BOMHBI HAYAICS
BOCCTaHOBUTEJbHBIN ITepUOZ, JIsI IPOMBIIIIEHHO-
cTM HOBooOGpa3oBasiierocs rocymapcrsa CCCP. B
MepBYIO Ouepeb, ITOAbeM ObLI CBSI3aH C ITOJTHO
HallMOHa/IM3alue XMMMUUeCcKoi MPOMBIIIIEHHO-
¢ty BecHOM 1920 r. ¥ BbIMOJTHEHMEM OSATUIETHUX
TJIAHOB.
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CHEMICAL INDUSTRY IN RUSSIA FROM 1860 TO 1920

Abstract. The chemical industry occupies a huge place in the Russian economy. It includes not only the produc-
tion of polymers, such as plastics, synthetic rubber, fibers and resins, but also the production of mineral fertilizers,
soda and acids, as well as the extraction of mining and chemical raw materials (phosphorites, apatites, salts and
sulfur). The chemical industry is closely connected with other industries and directly determines the direction of
their development. For example, medicine and pharmaceuticals, agriculture, automotive, textile, metallurgical and
other industries directly depend on the level of development of the chemical industry.
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ITOJIYYEHUE U JOBbIYA ITVIATUHDBI

AHHomauuﬂ. B cmamee pacemampuedaromcst OCHOB8Hble 3mdansl nNOJIydeHUs nadamuHal. HpOGHClﬂLBLlpOSCleI

OanHble 0 000blUe NIAMUHBL 8 MUpe U Ha meppumopuu PO.

Knroueswie cnosa: niamuna, nonyueHue, 0o0viua, HaxoxcoeHue NaamuHa.

Hna’rvma — KOpoJieBa I[BETHBIX METAaJIOB U
3TOT TUTYM €l JOCTaJICS He MPOCTO Tak. UTo
>Ke Takoe TjiaTuHa?

[InatMHa — 3TO Maja0 pacCIpOCTPAaHEHHBIN B
npupoe 67arOPOIHBIN MeTall, TaKKe SIBIISIeTCS
XUMMWYECKUM 3jieMeHTOM 10-71 TpyIImbl ¢ aTOM-
HBIM 4mMcJIioM 78. Biectsimiumii 671aropomHbIiA Me-
Tas1 cepebpucro-6esoro upera. InaTuHa sSBIS-
eTcsl HauboJiee JOPOTMM OCHOBHBIM JIparoieH-
HBIM MeTaJUIOM, TOpOKe 30JI0Ta u cepebpa. ITpu-
YMHA B TOM, UYTO 3TOT MeTa/l 60jiee TSKeblil —
OIMHAKOBOE T10 00beMY YKpallleHUS U3 IIaTHHbI
OyoyT MMeTh GOJIbIINIT Bec, UeM B 30JI0TOM WA
cepeOpssHOM McroaHeHuy. Takke IieHa BO3pac-
TaeT 13-3a CJIOKHOCTM B 06pabOTKe U PemaKOCTU
MeTasia.

[TnaTuHy 1EHST 3a ee yAMBUTEIbHbIE KaueCTBa
M TIpeKkpacHblii BHeurHuit Buz. Ho Tak 6b110 He
Bcerpa [1].

B Crapom CBeTe m1aTuHa He Obljia M3BECTHA 10
cepenuubl XVI Beka, 0JHAKO IpeBHME LIMBUIN3A-
1MUY, TaKMe KaK aHmbl M MHKYU, TOOBIBAIM U MC-
MOJIb30BAJIM 3TOT META/JT C He3alaMsITHBIX Bpe-
MéH. [lepBpIMM eBpomeiiaMu, MO3HAKOMMBILIN-
MMCS C TUTATVHOM, 6bIIV KOHKUCTAZOPBI.

MaJio KTO 3HaeT, HO CJ0BO «platina» c McmaH-
CKOT'O TIEPEBOAMUTCS KaK «CePEOPUIIKO» WU «ILJIO-
X0e cepebpo» - MUMEHHO TaK eBPOMEeNIbl Ha3BaIu

TUIATUHY, KOTJa BIIepBbIe C Hell CTOJIKHYIUCh. Me-
TaJ/uly JOATOe BpeMsl He MOTJIM HalTu JODKHOTO
MPaKTUYECKOTro MIPpMMeHeHUS U LIeHUJICS OH BIBOE
HIKe, ueM cepebpo.

[lnaTMHa ocTaBajgach IPUPOIHBIM KasycoMm,
nmoka B cepeayHe XVIII Beka MOIIEHHUKM He
HavajM TOJMEIINBATh ee K 30JI0Ty U cepebpy B
MOHeTax M YKpallleHUSIX, TIePBbIMU TOHSIB «IleH-
HOCTb» 3TOTO MeTa/ula (TIaTMHA MMEET OOJIbIIYIO
IJIOTHOCTb, YeM 30JI0TO, a 3HAUUT — OOJIbIINIA
BeC).

ViMeHHO M3-3a 9TOro B 1735 romy mMcraHCKuii
KOpOJIb U3JaJl yKa3, 3alpellaroliiyii BBO3UTh Iia-
TUHY Ha TeppuTopuio Vicanuu, a Ty IjiaTuHy, KO-
TOpasi y>ke 6buIa MpMBe3eHa B KOPOJIEBCTBO, ITOBe-
JIeBaJI0Ch BCEHAPOAHO U TOPXKECTBEHHO YTONUTD B
Mope.

CeromHsl 3TOT MeTa/UT HA MMUPOBBIX OMpPXKax B
100 pa3 mopoxke cepebpa, ero aKTUMBHO MCITOJIb-
3yIOT B TPOMBIILIEHHOCTH, 3KOHOMMKE, U KO-
HEYHO, MpU M3TOTOBJEHUM IOBEJUPHBIX yKpallle-
HUIA.

UucTag miaaTuHa B MPUPOAE He BCTpedyaeTcs.
MeTtas o6pasyeT cMecH C APYTMMU BeIleCTBAMMU:

e  Melb;

e  Xejeso;

e  cepebpo;

e  HUKeJb;


https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82_(%D1%85%D0%B8%D0%BC%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D1%8B
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%80%D1%8B%D0%B9_%D0%A1%D0%B2%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B4%D1%81%D0%BA%D0%B8%D0%B5_%D1%86%D0%B8%D0%B2%D0%B8%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B4%D1%81%D0%BA%D0%B8%D0%B5_%D1%86%D0%B8%D0%B2%D0%B8%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/1735_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BF%D0%B0%D0%BD%D0%B8%D1%8F
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e  MeTa/JIbl IVIATUHOBOJ TPYTIIIHI.

CaMopopHas IIaTMHA BCTpeyvaeTcsl, Kak mpa-
BWIO, B MarmMaTu4yeckKux MecTopoxieHusx. Ee
KIacCUOUIIMPYIOT B 3aBUCUMOCTH OT TOTO, KaKO¥
ellle KOMIIOHEHT COAEPXUTCS B pyae (puc.l). EcTb
HEeCKOJIbKO BapMaHTOB Ha3BaHUIT CaMOPOOKOB
TUIATUHBI:

. TTannagucrast — B coctaBe okoJio 40% mai-
Jagus.

e  Huxenucrast — mpubAU3UTETBHO 3-5% HU-
KeJs.

e  Ponucras — npuMepHo 5% ponusi.

e  KympormtatuHa — B Heit comepskutcst ot 10
o 15% menmu.

Puc. 1. ITannagyucTeiii CaMOPOAOK IIJIaTUHBI

Ianee pacCMOTpPMM OCHOBHBIE 3Tallbl IOJTY-
YeHUs IVIaTUHBI. B 3aBMCUMOCTY OT COAEP>KaHMS
TUIATVHBI B PYAHBIX COEAVHEHUSX ee NoObIua Mpo-
M3BOJIUTCS HECKOJIBKMMMU criocobamu. PaHblite 10-
6bIBaeMasi IJIATMHOBAs TMOpOJa M3Melbyanach U
oTMbIBasack. Ho 3TOT crocob6 mpepmosnaran ske-
CTOKYIO 3KCIUTyaTallMio0 PyYHOTO TPyZa U ObLT HU3-
konpousBogutenbHbiM. C 1900 r. B Poccun cranm
MIPUMEHSITh CIelVaJbHble MalIVMHbI 71T AOOBIYN
TUIATUHBI — Aparu. [Jo6bIua MIaTUHBI C IPUMeHe-
HMeM Jpar OCHOBaHa Ha MCII0/Ib30BAHUM Pa3HUITbI
B yIleJTbHOM Bece TUIaTUHbI U mopoabl. OTheneHue
TJIATMHBI OT U3MeJIbUeHHO PYy/Ibl TPOU3BOANIIACH
CTpyeii Boasl [3].

Ceifuac 106bIUa M TIOJYUYEHME TIATUHBI SIBJISI-
€TCS1 CJIOKHBIM TeXHOJIOTMYeCKUM IIPOLIecCcoM, KO-
TOPBII COCTOUT U3 TPeX OCHOBHBIX TAIOB, Xapak-
TEPHBIX MPAKTUUYECKU IS BCEX AOOBIBAEMBIX Me-
TaJIOB:

Jo6brya pyabl

Crnioco6 mo6bIYyM pyabl BO MHOTOM 3aBUCUT OT
MIPUPOIBI MECTOPOXKIEHMS. PasanMuamT «OTKPbI-
TBI» U «3aKPBITHI» CII0OCOBBI JOOBIYM.

e  OmKpvimsiM CHOCOOOM OOBIYHO HOOBI-
BAIOT IIATMHY Ha BTOPUYHBIX POCCHIITHBIX MECTO-
POXKIEHUSIX, IAe IUIaTMHA HaKalIMBajaach B pe-
3y/IbTaTe pas3pyleHNs IePBUYHOINM TTOPOMBI.

e  OpnnHako 60JblIast YacCTh IJIATUHBI COMmEp-
SKUTCSI B TIEPBUYHBIX MECTOPOXIEHMSIX, BXOOS B
COCTaB MeIHO-HMKeIeBbIX pya. JJo6bIua MIaTHHbI
13 TaKUX MECTOPOXKIEHUI UIET «3aKPblMblM» CIIO-
co60M, KOTOPBIi MOAPa3yMeBaeT CTPOUTENILCTBO
maxr (puc. 2).

IllaxTephl 3aKIaAbIBAIOT B3PHIBUATKY B 3apaHee
Mpo6ypeHHbIe OTBEPCTUS B MOPOJIE U OCYIIECTB-
JITIOT B3PbIB. Jlajiee OTKOIOBIIMECS KyCKY IIOPO/IbI
TPaHCIIOPTUPYIOT Ha TTOBEPXHOCTD.
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Puc. 2. llaxTa

Oo6oraiieHue pyabl

DTO COBOKYMHOCTb METOMIOB pasjie/ieHus MU-
HepaJIOB APYT OT Jipyra Mo pasHulle ux dbusuye-
CKMX U/MIU XUMMUUYECKUX CBOMCTB. XMMUUECKUN
COCTaB KOMIIOHEHTOB PYIbI TP 3TOM He U3MeHSI -
eTcsl.

I'1aBHOIT 11e/IbI0 O6OoraleHms IIaTUHbL — 3Ha-
YUTe/bHOE YBeIuueHUe COAep>KaHUsl AparolieH-
HOTO MeTa/l/la B pyme, TaK KakK OOObITas pymna
0OBIYHO COAEPIKUT OT 1 10 6 TpaMM METaJIOB I1jIa-
TUHOBOJ TPYTIIbI HA TOHHY, B 3aBUCUMOCTH OT Me-
CTOpOXAeHMS. B pe3ysbTare mMoydyaeTcss KOHIEH-
TpaT C coAepkaHuemM 4yucToro Metaia B 1400
rpaMM Ha TOHHY [3].

Adduuaxx IraTUHBI

Ina adduHAKA MUCIIONMB3YIOT IEIMb CIOXKHBIX
TEPMOXUMUYECKMUX PeaKkluii OUUCTKU, B Pe3yiib-
TaTe KOTOPbIX BbIAEJSIOTCS I1eCTh MEeTaJIJIOB IJia-
TUMHOBOJ TPYIIIIbI, & TAKXKe HEKOTOPOe KOJIUUECTBO
30/I0Ta U cepebpa, KOTOpPbIe OOBIYHO ITPUCYT-
CTBYIOT B IJIaTMHOCOIepsKalMX pyaax.

OunieHHble META/UIbl UMEIOT YUCTOTY Oosee
99,95% 1 npou3BoAsATCS B GopMe CIUTKOB, IPaHYI
MJIM MEeJIKOTO TTOPOIIKa.

[lepBoe ynmomMuHaHue O AOObIYE TJIATMHBI Ha
tepputopun Poccum otHocsT K 1822 romy, Korga
MeTa/UT OOHAPYKMIY B YPAJIbCKUX 30JI0TOHOC-
HBIX pocchInax. [lociie nanbHeMINX U3bICKAaHUIA
B CUMTaHHbIE TOABI Ha Ypaje GbUIM OTKPBITHI HO-
Bble 60oraTble MECTOPOXKIEHMSI TOr0 MeTaslia, 1o

3aracam 1 1o6srde Kotroporo Poccust 3aHsiia abeo-
JIIDTHOE IepBOe MeCTO B Mupe [2].

B 19 u Hauasne 20 Beka Poccust CTaHOBUTCS OC-
HOBHBIM ITOCTABIIMKOM IJIaTMHBI B Mupe. OmHaKO
T10 TIpUYMHEe OTCYTCTBUSI 3HAUMUTETILHOTO CIIpoca U
HEKOTOPOTO TEXHOJIOTMYECKOI0 OTCTaBaHMSI, K Ce-
penuHe 19 Beka Ca0XmIach IapamoKcaabHasl CU-
Tyalus, KOTAa Bcs JoObIBaeMasl IIaTMHA 110 J0JT-
TOCPOUHBIM KOHTpAKTaM yXOoAwia 3a rpaHuily, B
OCHOBHOM B AHrimio. He moGbiBasi HM rpamMma
IJIATUHBI, aHTJMUYaHe KOHTPOJMPOBAIU ee IeHYy
Ha pbIHKe, YTO IT03BOJISITIO MM Aep>KaTh IOJ KOH-
TposieM no6b1uy B Poccun. BepHyTh IJIaTUHY TTOZ,
CBOIt KOHTpOIb Poccum yaanoch TOMBKO MOCIe pe-
BosroLuu B 1917 ropy.

K cepenune 20 Bexa 6oraTeiiiiye MeCTOpOKIe-
HUSI TUIATMHBI Ha Ypajie 6bUIM MOJHOCThIO MCTO-
IIeHbI ¥ YTPaTUIM TPOMBIIIJIEHHOE 3HaUeHNe.

Henb3s He yNmOMSIHYTh Takke O TOM, UTO Ha
Vpae, B nasekom 1843 rogy ObL1 HalileH IIePBbIi
TUTAHTCKUI KyCOK miaTuHbl. OH MOMyYMI Ha3Ba-
Hue «Poccusi» 1 Becua 9 KujiorpaMm 635 rpamm,
HO 10 HAIllMX THEl OH He COXPaHMUJICS, TaK KaK ObLT
rneperviaBjieH. BTopoii 1o pasmepy CaMOpOIOK,
KaK U TepBbIii, OB JOOBIT Ha Ypaje, HO yKe B
1904 romy. CeromHsi ero CUYMTAOT CaMbIM 6OJb-
LM, a BeCUT OH 7 Kujorpamm 860 rpamm. B ot-
JinyMe OT CBOErO MpejliecTBeHHMKA, OH XOPOIIo
COXPAHWICSI U CErofHs HaXOOUTCS B AJIMa3HOM
tdonme Poccun. HaswiBaioT ero «YpaubCKuUii TH-
rauT» (puc. 3).
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Puc. 3. «YpanbCkuit TUTaHT»

B 1935 rogy HayasioCh aKTMBHOE OCBOEHME OT-
KPBITBIX paHee OOIIMPHBIX MECTOPOKAEHMIA T1/1a-
TUHOCOJePKallMX MeJHO-HMUKeJeBbIX pPyA Ha
TaiiMbIPCKOM MOJIyOCTpoBe. Pa3paboTka MecTo-
POKIEHUI B 3TUX MeCTax BeAeTCsI B OCHOBHOM 3a-
KpPBITBIM crioco6om. [yGMHA IMaxT JOCTUTAET
2000 meTpoB. MecTopoxaeHusi Ha TaliMbIPCKOM
TTOJTYOCTPOBE SIBJISTIOTCSI TJIAaBHBIMM 3aItacaMy Me-
TaJIJIOB TJIATMHOBOJ IPYIINbI HA TeppuTopum Poc-
cum [2].

Puc. 4. OAO T'MK «Hop

Pa3paboTKy M SKCILTyaTalyIo MeCTOPOKIEHMI
Ha TaiimbIipckom 1 Kombckom nomyocTpoBe BenyT
kommaHuy, Bxogsawmye B OAO 'MK «Hopunbckuii
HUKeJb» (pUc. 4). <HopunbCckuit HUKeIb» SIBJISIETCS
YeTBEePTHIM M3 KPYIHEeMIIMX MOCTaBLUIMKOB IIa-
TUHBI B MUpe, ¥ caMbIM KpynHbIM B Poccun. «Ho-
PWIBCKUI1 HUKEJIb» SBJSIETCS T7IaBHBIM MM POBBIM
MOCTaBIIMKOM Nauagus. KomnaHus BianeeT He-
CKOJIbKUMM [0OBIBAIOLIIMMU TIPEAIIPUITUIMU B
I0AP, ABcTpanuu v OUHASTHIUNA.

.ﬂ

5 s

WJIbCKUI HUKEIb»



AKTyasIbHbIE UCCTIeMOBAHMS * 2023. N213 (143)

.y}f KynpTyposnorus... | 34

BTopbiM 10 BelMuMHe MPOM3BOAUTENEM Iia-
TUHBI B Poccun sBasieTcs rpymnia KoMmnanuii «Pyc-
CKas TUIaTUHA», SKCIUTYyaTUPYIOIIast KpyIiHeiiiee B
MHpe pPOCChITHOe MecTopoxkaeHue KoHneEp, pac-
rosioxkeHHOe B XabapoBCKOM Kpae.

B 2012 romy Poccusi moctaBuia Ha MUPOBOM
pbiHOK 41% mnamnagusi, 13% tiatuabl u 18%
OCTaJIbHBIX METAJIJIOB TIATUHOBOM rpymibl. «Ho-
pUWIbCKUIT HUKeb» B 2012 romy mpou3Besa OKOJIOo
81700 kr manmnaaus (IIpaKTUYECKM BeCb POCCUIA-
ckuit mamnaguit) u 20500 kr maTtuHsl. [TpousBo-
CTBO IIJIATMHBI U3 POCCHIITHBIX MECTOPOKIEeHUN
KommaHuen «Pycckas minatuHa» B 2012 romy co-
ctaBwio nopsaka 4070 kr.

[lo cTaTucTuKe MHUPOBOE IIPOU3BOACTBO
TOJIbKO MePBUYUHOI abPUHUPOBAHHOI IIATUHBI B
2021 rony yBennumiaoch 1o cpasHenuo ¢ 2020 ro-
oM Ha 49 ToHH, 00 201 TOHHBI.

Yro KacaeTcs OOILIero KOJIMYeCTBa TOOBITOI
TJIATMHBI Ha 3eMJyie, BO BCEM MUpe B rof, A0ObIBa-
eTcst Okoyiio 450 TOHH MeTa/UIOB ILIATMHOBOJ
rpymnmbl. U3 HUX TIaTMHA COCTaB/sSeT MeHee TO-
JIOBUHBL. [T CcpaBHeHMsI, TOAOBas MMPOBas

Jo6bIua 30/10Ta cocTaBiseT 0Kojio 3000 TOHH, TO
eCTh MMpUMePHO B 15 pa3 60sibllle, UeM IIAaTHUHbI.

OCHOBHBIMM ITOCTABIIVIKAMM METAJIJIOB IUIATU-
HOBOJ rpymIbl gBiasiioTcs: OAP, Poccus, Kanaga,
CIIIA, 3umba6Be, boTcBaHa. SIMoHMS TakKe JOObI-
BaeT MIII, ogHaKO M3BjeKaeT ero Kak MobOouHbIi
MPOAYKT M3 UMIIOPTUPYEMOI PYIbI.

TakuM o6pasom, B paboTe OblIa pacCMOTpPEHa
MICTOPUST OTKPBITHS TIJIATHHBI, ObLIM M3YyUeHbI OC-
HOBHbIE CBEIEHMSI, STAITbl ITOJYIEHUSI U TOOBIUU
9TOr0 PeIKOro 6JIaropogHOro MeTaljia, He TOJIbKO
B Mupe, HO 1 Poccum B yactHOCTH [2].
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ITOJINTOJIOINA

OUMHATEHTOB Aprtém IMmutpueBud
CTYIeHT 4 Kypca, HallpaB/ieHe IMOITOTOBKM «3apyoeskHOe PerMoHOBeIeHIEY,
MOCKOBCKMI TOCYIapCTBEHHBIN JIMHTBUCTUUECKU YHUBEPCUTET,
Poccus, r. MockBa

BJIMAHME IIOJIMTUKU OTKPBITOCTU 1 PEOOPM
HA COBPEMEHHOE ITIOJIOKEHVE KUTAS

AnHomauus. Ha npomsixcenuu céoeti ucmopuu Kumaii 26751ca 00HUM U3 8axCHeLUIUX aKmMOpo8 8 MexcdyHa-
POOHBIX OMHOWEHUSIX, d 8 HAWU OHU 3aHUMAem HenocpedCB8eHHO 21a8eHCMBYUee Mecmo, KaK MUHUMYM 8 A3u-
amcko-muxooKkeaHckom pezuoHe. Kntouessim pakmopom eo3eviieus Kumas Ha mexcoyHapodHoli apeHe 167-
emcsl CKOOpOUHUPOBAHHASL, NIAHOMEPHAS. IKOHOMUUECKAS. NOIUMUKA 6HYMPU CIPAHbl, a MAkKy#e 6HeUHemopzo-
sas noaumuxka. ITepuod Iana CaonuHa u HauUaI0 «pvlHOUHbIX KUMALICKUX peopMm» 3anyCmuiu MeXaHu3m ycKko-
PEeHH020 IKOHOMUUECK020 pa3sumus 6edHoz0 u cenbckozo Kumas, nepexusuiezo «bobuioli CKauok», K cmauosJie-
HUI0 COBPEMEHHOLI NPOMBIULTIEHHOL depicasoli ¢ cOOCMBEHHOLI mexHo02u4ecKoli 6a30il, pa3eumosim poIlHKOM U
Ovicmpopacmyujeti 3kKOHOMUKOU. B danHoli HayuHo-uccnedosamesnvckoii pabome 6ydem npoaHanu3uposaHa He-
paspuleHas, MHO20CMOPOHHSIS, C8513b Mexcdy passumuem IkoHomuku Kumas u e2o cmamvogieHuem 00HUM U3 21a6-
HblX CY0BEKNM08 COBPEMEHHBIX MEXCOYHAPOOHBIX OMHOUWEHUTI.

Kmioueesie cnoea: KHP, noiumuka omkpsimocmu u pegopm, COUUanusm ¢ KUmartickoti cneyuukoti, pstHOK,

naaHuposatue, KIIK.

BBepenue

AKTYaJIbHOCTb TE€MbI MCC/IeTOBAHUSI 00YCIOB-
JIeHa HeoOGXOOMMOCTBIO JajbHelileil TeopeTuye-
CKOJ1 pa3paboTku nmpobiiem pedopmupoBanust Ku-
Tast ¥ IOUCKOM ITyTeii 3pheKTUBHOTO COBEepIIIeH-
CTBOBAHMSI COLMATbHO-9KOHOMMYECKUX TIPOIec-
COB.

MO3KHO OOBSICHUTh OTPOMHBIN MHTEpEeC MUPO-
BOJi OGIIECTBEHHOCTU U, 0OCOOEHHO, Hay4YHOIi 06-
IIeCTBEHHOCTH, K KMTaro IBYMS [JTaBHBIMMU 06CTO-
SITEIbCTBAMM: BO-TIEPBbIX, BO3pacTaloleil poabio
Kurast B mpolieccax riobanusaiuu, 1, BO-BTOPbIX,
BIIEUAT/ISIIOIIVMMM  COLIMAIbHO-3KOHOMUYECKUMU
Mpeo6pasoBaHMSIMY, BbISBIBAIOLIMMU  OCTpbIE
IUCKYCCUM M O CYHTHOCTU pedopM U 0 Oymyliem
Kuras.

TeopeTnuecko-MeTO0/IOTUYECKO  OCHOBOM
uccnemoBaHus ABasoTcs gokyMmeHThI KIIK, pele-
HUS BcekuTalicKMx Cbe3g0B HApPOAHBIX MpeacTa-
BUTeJIEN, TPYAbl TOCYTaPCTBEHHBIX U MaPTUNHBIX
nmesiTeneit, paboThl KUTAMCKUX, POCCUIICKUX U 3a-
MagHbIX YUYEHbIX-3KOHOMMCTOB, COLMOJIOTOB U
KYyJIbTYPOJIOTOB, B KOTOPbIX BHMMAaHME YAEJIEHO

mmpolieccaM MoAepHM3alluyM Ha COBPEeMEHHOM
sramne pa3Butus Kuras.

Paszsutne KHP B monuTuueckoM 1 3KOHOMUYe-
CKOM OTHOIIEHUM MMeeT YHUKAJIbHBIN XapaKTep,
KOTOPBIif B CBSA3M C STUM IIPeACTaBISIeT CO0O0Ii
Hay4HbI MHTEpeC AJ1s1 UCCIeI0BaHMI M aHaau3a.
OpuuM 13 Hauboee 3HAYMMBbIX (PeHOMEHOB CTasia
Tak Ha3bIiBaeMas "[losmTuka pedopM M OTKPBITO-
ctu" JIana CsgomnuHa, faTupyemMasi KOHIIOM 78 roga.
OTa MOJUTUKA CIIOCOOCTBOBAIA IPEBPAlLIEHUIO
Kurast u3 6eqHOI CTpaHbl CO CIabOPa3BUTONM KO-
H